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Provisions Relating to Approved Use and Warranty

nac Image Technology warranties operation of the software within the rage given below
for normal use as described in the User’s Guide.

nac Image Technology offers no warranty for this product other than that found in these
provisions.

1. Warranty
If this software does not function normally at delivery due to a defect in the recording
medium or some other reason, we will replace it free of charge.

2. Customer Support

nac Image Technology will provide necessary information relating to this software, such
as serious errors (bugs) and upgrades in the method of use. This service shall be valid
for one year from the date of delivery of this software

3. Limits of Warranty

nac Image Technology shall only be liable for this software as described in 1 and 2 above.
nac Image Technology shall not be liable for any damage that occurs for any reason
arising from the use of this software. While we attempted to create a flawless User’s
Guide, nac Image Technology shall not be liable for any damage arising from anything
written in this document.

4. Copyrights and Rights of Use
The copyright for this software belongs to nac Image Technology. nac Image Technology
authorizes use of this software to the customer under the following conditions.

5. Scope of Use
This software shall not be used simultaneously on multiple computers.

6. Limitations on Copying
Other than for the express purpose of backup for the customer, reproduction of all or part
of this software is prohibited.

7. Third Party Use
This software and any copies shall not be lent or transferred to a third party for use.

8. Warranty after Modification or Upgrades

nac Image Technology shall not warranty normal operation if any modifications or
upgrades unrelated to the administration of nac Image Technology are made to this
software. Additionally, nac Image Technology shall not be liable for any damages arising
for the use of such modifications or upgrades to this software.
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Minpack Copyright Notice (1999) University of Chicago. All rights reserved

Redistribution and use in source and binary forms, with or
without modification, are permitted provided that the
following conditions are met:

1. Redistributions of source code must retain the above
copyright notice, this list of conditions and the following
disclaimer.

2. Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials
provided with the distribution.

3. The end-user documentation included with the
redistribution, if any, must include the following
acknowledgment:

"This product includes software developed by the
University of Chicago, as Operator of Argonne National
Laboratory.

Alternately, this acknowledgment may appear in the software
itself, if and wherever such third-party acknowledgments
normally appear.

4. WARRANTY DISCLAIMER. THE SOFTWARE IS SUPPLIED "AS IS"
WITHOUT WARRANTY OF ANY KIND. THE COPYRIGHT HOLDER, THE
UNITED STATES, THE UNITED STATES DEPARTMENT OF ENERGY, AND
THEIR EMPLOYEES: (1) DISCLAIM ANY WARRANTIES, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTIES
OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, TITLE
OR NON-INFRINGEMENT, (2) DO NOT ASSUME ANY LEGAL LIABILITY
OR RESPONSIBILITY FOR THE ACCURACY, COMPLETENESS, OR

USEFULNESS OF THE SOFTWARE, (3) DO NOT REPRESENT THAT USE OF
THE SOFTWARE WOULD NOT INFRINGE PRIVATELY OWNED RIGHTS, (4)

DO NOT WARRANT THAT THE SOFTWARE WILL FUNCTION

UNINTERRUPTED, THAT IT IS ERROR-FREE OR THAT ANY ERRORS WILL

BE CORRECTED.

5. LIMITATION OF LIABILITY. IN NO EVENT WILL THE COPYRIGHT
HOLDER, THE UNITED STATES, THE UNITED STATES DEPARTMENT OF
ENERGY, OR THEIR EMPLOYEES: BE LIABLE FOR ANY INDIRECT,
INCIDENTAL, CONSEQUENTIAL, SPECIAL OR PUNITIVE DAMAGES OF
ANY KIND OR NATURE, INCLUDING BUT NOT LIMITED TO LOSS OF

PROFITS OR LOSS OF DATA, FOR ANY REASON WHATSOEVER, WHETHER

SUCH LIABILITY IS ASSERTED ON THE BASIS OF CONTRACT, TORT
(INCLUDING NEGLIGENCE OR STRICT LIABILITY), OR OTHERWISE,
EVEN IF ANY OF SAID PARTIES HAS BEEN WARNED OF THE
POSSIBILITY OF SUCH LOSS OR DAMAGES.

v
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IMPORTANT: READ BEFORE DOWNLOADING, COPYING, INSTALLING OR
USING.

By downloading, copying, installing, or using the software you agree to this license.
If you do not agree to this license, do not download, install,
copy or use the software.

License Agreement
For Open-Source Computer Vision Library

Copyright (C) 2000-2008, Intel Corporation, all rights reserved.
Copyright (C) 2008-2011, Willow Garage Inc., all rights reserved.
Third party copyrights are property of their respective owners.

Redistribution and use in source and binary forms, with or without modification,
are permitted provided that the following conditions are met:

* Redistributions of source code must retain the above copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above copyright notice,
this list of conditions and the following disclaimer in the documentation
and/or other materials provided with the distribution.

* The name of the copyright holders may not be used to endorse or promote products
derived from this software without specific prior written permission.

This software is provided by the copyright holders and contributors "as is" and
any express or implied warranties, including, but not limited to, the implied
warranties of merchantability and fitness for a particular purpose are disclaimed.
In no event shall the Intel Corporation or contributors be liable for any direct,
indirect, incidental, special, exemplary, or consequential damages

(Including, but not limited to, procurement of substitute goods or services;

loss of use, data, or profits; or business interruption) however caused

and on any theory of liability, whether in contract, strict liability,

or tort (including negligence or otherwise) arising in any way out of

the use of this software, even if advised of the possibility of such damage.
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List of New Functions by Version of MOVIAS Neo

Ver3.22
Windows 11 compatibility

Ver3.15
6DOF Output Coordinate System Selection(p. =7 —! 7 v 7/ ~—7 BPEZRIN TV
EHA, )

Ver3.14
Corrected a bug in the 6DOF value output where the results files was blank.

Ver.3.13

Added a dynamic 2D-6DOF function(p. 10—33)

Added a 2D-6DOF starting point offset function

2D-6DOF analysis results graph creation function(p. 10— 39)
Switch between the Y axis and the Z axis on the 3 D tracking figure

Ver.3.10
® Add the2D-6DOF function
Ver.3.07
® Windows 10 compatibility
Ver.3.00

® 64bit compatibility
Overview
Conversion from MOVIAS Neo Ver.3.00a to native 64bit.
Detailed Functions
Added 64bit software (p. 1—4)

® Optical Distortion Correction Image Conversion
Overview
When setting the optical distortion correction, enable export of measurement
images as distortion corrected images.

Detailed Functions
T BWRTHEOND /A, (p. =TTy Ir~w—0REREINTVEHE
Ao )
Export as AVI (p. 8—3)

® Specify Graph Playback Range
Overview
If designating the playback range for the graph window, it is reflected in the
graph display range.

Detailed Functions
T BRIER RO £H A, (p. =T Ty I~—REEINTVER
Ao )

(00355)LL i



MOVIAS Neo V3 User’s Guide nac Image Technology Inc.

® Save the Playback Range
Overview
The playback range can be separately set for the measurement image, graph,
trajectory, stick and then saved. Also, you can select the “And range (range
overlapping the playback range)”, “Or range (range including all the playback
range)” for the playback range separately set for these during synchronized
playback.
Detailed Functions
T T I ZRITN RO A, (p. =T Ty I~=—IRERXRINTVER
A )
Automatic Update of Group Tracking Rotation Angle
Overview
The group tracking rotation angle can now be automatically updated after a
group is created or when measurement data is constructed.

Detailed Function
T BRIER RO £H A, p. =T Ty Iw—0REREINTNER
Hoo )
Ver.2.50

® Extended Optical Distortion Correction Function

Overview
Improves the method of calculating distortion correction to perform [Polynomial
Correction by Area] when the number of lines in the grid is 13x11 or higher.
If there is no optical distortion correction chart, a function was added to perform
distortion correction using GUI while viewing the measurement image.
Compatible with the chessboard format distortion correction chart.

Detailed Function
TV BN RO /A, (p. =TTy I<w—IBRERIN
TVWERA, )

® Screen Axis Alignment Function(Image Alignment - Additional Charge)
Overview
Function to horizontally and vertically align line segments connecting aligned
reference points to the screen during 2 point image alignment.
Detailed Functions
T 7= ZRITN RO A, (p. =7\ Ty r~e—0BEEIN
TWERA, )
I BREBRONY /A, (p. =71 Ty I~=—0BERINTVER
Ao )

® Function to Enlarge the Image Area(Image Alignment * Additional Charge)
Overview
Ability to enlarge the image size by adding a black frame outside the image
when creating a project that is a solution to the problem of part of the image
being cut off during image alignment.
Detailed Function
T3 BRIEBEONY FHA, a (p. =T Ty Ir~—IREZRIN
TVWERA, )

ii (00355)L,
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Ver.2.40

® User Defined Points Function
Overview
Measurement points calculating the coordinate values from existing
measurement points. Just as with other measurement points, you can use
[Superimposel, [View Graphl, [Calibration] and [Reference Points for Image
Alignment].
Detailed Functions
T BRIV AONY FHA, (p.4—8)
Example of the Operation of User Defined Points (p. 4—16)
Using User Defined Points
Example of the Operation with User Defined Points 1 Marker is Hidden
(p. 4—21)
Example of the Operation with User Defined Points 2 Measure Using Time

Values Generated by an Event
(p. 4—23)

® Changing Perspective for Image Alignment (Additional Charge)

Overview
Function to create [Image Seen from the Front] from the changing perspective
settings and to perform alignment.

Detailed Functions

7= BRIENRHONY TR A, p. =TT r~—IBEEZH
TWERA, )

T BRIENPEONY EH A, p. =TTy I=—0RNEBREINTNER
Ao )

® Analysis - CSV Export of Quadrants + Group Tracking Angle

Overview
Enable the quadrants and group tracking angles to be displayed on graphs - lists
and also be exported to a CSV file.

Detailed Functions
7= ZRITB RO FHE A, (p. =TT I~v—IBRERIN
TWERA, )
TI7— BREB RO £/ A, (p. T Ty I =—0RERXRINTVEH

Ao )
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1. Introduction

The MOVIAS Neo software (hereafter, MOVIAS Neo) is a general purpose motion

analysis software. The two versions include the 3D and the 2D analysis versions. The 3D
analysis version can also be used for 2D analysis.

3D analysis photographs the target images from multiple directions and 2D data is
derived from these images and then merged to produce 3D data that is then analyzed.
2D analysis uses images taken from a single direction.

Tracking of the target markers in the image that are the basis of analysis is
automatically performed. Manual tracking and manual correction of the auto-tracking
results is also available. Auto-tracking is performed on image files (MCFF, AVI formats,
etc.) displayed on a PC monitor.

Tracking results are shown as videos, numerical lists, graphs and stick models. Some
of the results (such as trajectory figures and stick models) can be superimposed on the
images. Additionally, data can be exported to other software programs using a CSV
format text file.

Also, waveform data can be imported as graphs to simultaneously display it with other
graphs and images.

To properly and effectively perform analysis, read this guide carefully before using.

1.1

Basic Features

® Image /Data Input

AVI
Corrects the aspect ratio of the image in the AVI file converted from DV-
HDV/AVCHD for analysis using EDIUS Neo 2 manufactured by Grass Valley
Co, Litd.)

MCFF (Bayer)

WMYV (Windows Media Video)
To perform WMV analysis, Windows Media Player 11 or later must be
installed. Only searchable WMYV files can be input.

Sequential image files (TIFF, JPEG, BMP)

Waveform files (Wave-In binary files from Library, Inc.)

nac, Inc. nwf binary files

Import function for CSV format files (MOVIAS Pro format, simple CSV format)

® Analysis Type

2D analysis, 3D analysis (select either DLT or MDLT method)
® Project Management

Multiple project management (sessions), project templates
® Tracking

Automatic tracking of markers (quadrants “» , white dot ° , black dot “*' | and
feature point )

Tracking Modes: Automatic, semi-automatic, manual (can be set for each tracking
point)

Measurement point group tracking

Hidden point processing (interpolation of hidden points upon reappearance and
continuous tracking)

(00355)L, 1—-1
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Tracking data support for hidden areas

(Interpolation with linear, 2D least squares, cubic, spline)

Frame skip tracking

Tracking area designation function, tracking direction designation function
Common/custom virtual point calculations, user defined point calculation

® (Calibration

Automatic recognition of the standard calibration chart produced by nac (3D)
Real scale conversion
Depth plane correction, scale plane correction
Change perspective (incline correction)
Optical distortion correction
® Definition of Coordinates

Dynamic coordinate system for each frame, definition of still coordinate system for
fixed frames
® Analysis Functions

Distance, speed, acceleration, coordinate position, displacement, mass analysis
(force, momentum, power, and energy) from the specified reference point
2-point distance, speed, and acceleration between analysis points
Angle, angular velocity, and angular acceleration between 2-4 points
Quadrant, group tracking angle
Projected area of part surrounded by multiple points
Simple 6DOF analysis
® (reating and Displaying Graphs

Graph display (time-series graphs, correlation graphs, and graphs with multiple
vertical axis)
List display (tracking coordinates and angles of measurement points (quadrants),
measurement data and analysis data)
Graphing of external waveform data, synchronized playback of videos, analysis
graphs, trajectory figures and stick diagrams
Adjustment of auto-scaling of graphs, extended range function
Comparison view of analysis results for multiple projects
Low pass filtering for waveform data/analysis results, smoothing filter use
Stick display (time-shift display, superimposed display of reference points)
Trajectory figures
Annotation functions (show diagrams and analysis results on images, show outlines
linked to tracking points)

® Export Results

Export analysis results as a CSV file or Excel spreadsheet
Export as an AVI file of the analysis results screen
Export as AVI or still image merged with images, graphs, or sticks
Function to paste the analysis screen into other programs
Print function
® Other

Point zoom function (enlarged display of a tracking point area, enlarge a specific
area)

Synchronized playback of multiple images with different frame rates

Image correction function (gamma, contrast, chroma, brightness, rotation, reversal,
aspect ratio conversion and interlace deletion)

1—2 (00355)L,
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® Options (Additional Charge)

Image alignment, Overlay display, Afterimage display

Image alignment (function to display images based on a reference point)

Overlay display (function to display two images superimposed)

Afterimage display (function to display images from the previous and subsequent

frames superimposed)

Refer to =7 —! BRITBRONV EXA, .27 T v Iv—IPERINTVE
H A, ) for image alignment, overlay display, afterimage display.

1.2 Operating Environment

MOVIAS Neo operates on a PC with the following specifications.

CpPU:
Memory:
Hard Drive:

Monitor:

Os:

DirectX®:
Other:

Pentium 4, 2GHz or higher

512MB or more (1GB or more is recommended)
150MB or more free space for software installation
(200GB or more for data is recommended)
Resolution of 1024x768 or greater (1920x1080 or

greater is recommended)

If the vertical resolution is less than 864, please use after
turning OFF the [Refer to the sequence with images] in the
[Import Analog Waveform Data (detail settings)] window.

Windows 11,

Windows 10 64bit / 32bit,

Windows 8/8.1 64bit / 32bit,

Windows 7 64bit / 32bit,

Windows Vista (SP2 or later) 64bit / 32bit
Windows XP (SP3 or later) 32bit

Microsoft DirectX 9.0C or later

CD-ROM drive required for installation

-USB port required for the MOVIAS license key

Refer to Operating Environment (p. =7 —! 7w 7<= — I BEZEIhTWERA, ) if

using the Image Alisnment and Overlay Function.

Excel export requires installation of Microsoft Office Excel 2003 or later. We do not

warranty operation merging all the PC, OS with Excel.

(00355)LL
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1.3 Installation

1.3.1 Install MOVIAS Neo

Since the installation requires administrator authorization, please install after an
authorized user has logged on.

Insert the MOVIAS Neo Installation CD into the CD-ROM drive of your PC. The
installation selection screen shown below will appear.

. Voyjias Neo

<> Professional Motion Tracker & Analyzer
!;Install MOVIAS Neo Glnstall MOVIAS Neo
32bit edition. 64bit edition.

¥ Instal HASP HL driver.

d ¥ Install DirectX 9.0c Version Check

glnstall MOVIAS Neo Viewer E;Instal\ MOVIAS Neo Viewer
32bit edition. 64bit edition.

Close

MOVIAS Neo Program Installation Selection Screen

If the [Installation Selection Screen] does not automatically appear when the CD is
inserted into the PC, go to the root folder on the CD and run “Launcher.exe” to access
the [Installation Selection Screenl].

Click each button on the [Installation Selection Screen] to start installation of each
program. The install button on the 64bit version is only enabled on 64bit OS on Windows
Vista or later.

v' Install the 32bit / 64bit MOVIAS Neo
Install the MOVIAS Neo software. Install 64bit only with a 64bit OS.

v' Install the HASP HL drive
Install the driver for the license key (HASP HL) that protects MOVIAS Neo.
If this driver is not installed on the computer, MOVIAS Neo will not start. If
this driver is not installed on the computer, install before starting MOVIAS
Neo.
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v

(00355)LL

Install DirectX 9.0c
MOVIAS Neo uses DirectX to display sticks. Version 9.0c of DirectX or later
is required to properly run MOVIAS Neo on your computer.

If version 9.0c or later of DirectX is not on the computer, install before
launching MOVIAS Neo.

Install the 32bit / 64bit MOVIAS Neo Viewer
Install the MOVIAS Neo Viewer software that displays the MOVIAS Neo
analysis results. The 64bit version can only be installed on 64bit OS.

Confirm the Version
Confirm the version of DirectX installed on the computer. Click to display
the [Version of DirectX] dialog.

The version of DirectX. *x

The version of Direct which has been being installed on your pcis 4.9.0.904.The
installation of DirectX 9.0c is unnecessary.

[Check the Version of DirectX] Dialog
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Click [Install the 32bit/64bit MOVIAS Neo] and the [Welcome to MOVIAS Neo Setup]
dialog will appear.
The following is a description of the 64bit installation process. If you are installing the
32bit version, the text that appears on the screen may differ slightly, but the installation
procedure is the same as that for the 64bit version.

A\

5 MOVIAS Neo 64bit 3.22a tyPy)° X

MOVIAS Neo 64bit tyb797'nE5CF

ZO70Y°74(F. MOVIAS Neo 64bitE It "1 -RIC{vAM-ALZE
YL, SOy IV SAREITIRRIC. IATO
Windows7 07 74% 4 T $3HCe EH#ELFT .

< E5(8) Fputll

[Welcome to the MOVIAS Neo Setup] dialog

Click [Next] to jump to the [Product License Agreement] dialog.

173 MOVIAS Neo 64bit 3.22a ty 7y 7° X

AT
ROERFRERNEE EERGTESES .

ERSLTRIICET 2 8E ~

B, FUTEO ITREGIEDVLT TREOC #EMESL T, £, BiRRAS
FORACIE-TC BRI ERIRARTO PR (RIALET .
il FEm CEL CNEORELISCRITE —EHTO I A

1. {RiL v

®@ AT RBICEIELE Y (A)
O fEmsF# R0 £ALRIELFEA(D)

InstallShield

< E5(8) Fool
[Product License Agreement] dialog

an old version of MOVIAS Neo is installed, we recommend uninstalling that
one and then run the setup for the new version.

Carefully read the contents of [Provisions Relating to Approved Use and Warranty]
shown here and if you agree, select “I accept the terms of the product license agreement”
and then click [Next] to display the [User Information] dialog. If you do not agree, click
[Cancel] to stop the installation process.

(00355)L,
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75 MOVIAS Neo 64bit 3.22a £y Py J°
2 -t fER
TEHRE AT IS,

a3-HEU):
|User

=80
|nac Image Technology.Inc.

InstallShield

<F5(B) Fobll
[User Information] Dialog

In the [User Information] dialog, enter the username and company name. Then click
[Next] to go to [Setup Typel dialog.

ﬁ MOVIAS Neo b4bit 3.22a tyrrul” X
yh Pyl A
CHIREIEDBTEE b Pl S Ja BIRLT R ELL.

PybFyd AL TERIRLTE S,

’ TATOIODSLIRAE VA —LLET . (RADTOAIEEE L
BELEY)

ONA8L(S)
@ 1Ak =G BIOT L BEE BAUAR — s BR Y B
TEFT, MEFLCFND HICHEBLET .

InstallShield

< F5(B) el
[Setup Typel Dialog

In the [Setup Typel dialog, click [All] and then click [Next] to jump to [Installation
Ready] dialog. In this case, MOVIAS Neo is installed in [C: ¥Program
Files¥nac¥MoviasNeo]. If the MOVIAS Neo 32bit version is installed to a 64bit OS,
install to [C: \Program Files (x86)\nac\MoviasNeo].

When [Custom] is selected, go to the [Installation Ready] dialog via the [Installation
Folder] and [Custom Setup] dialogs.
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13 MOVIAS Neo 64bit 3.22a Ty k747"

JOUSLEA VAN TS EEATERLE
otf R A2AR -ERET SR TERLE,

T2 AR =) ED) 2 DUT, 422N —VERMBLT IS,

UnddE, o8 —RERTLET.

InstallShield

A2AR —IDEREESBLENEE TSR ERE. [RAIEDU»DLTES L, (52 EILED

< R&(B)

AR —JA(T) |

Four

[Installation Ready] Dialog

In the [Installation Readyl dialog, click [Install] to start copying files. The [Installing]

dialog will appear, and the program will be installed.
Click [Back] to correct the settings.

73 MOVIAS Neo 64bit 3.22a t4}PYT°

MOVIAS Neo 64bit # -2 —LLT LS
ERLEIOD DL AR 1AL LT OET .

B{BIFEEEL.

Ar=822

InstallShield

InstaliShield -1 —[* i3, MOVIAS Neo 64bit % »2F —JLLT &Y. LiE

< R&(B) sEA(N) >

[Installing] Dialog

Once the installation process is complete, the [Finish
message appears. Click [Finish] to exit.

MOVIAS Neo Installation]

(00355)L,
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#5' MOVIAS Neo 64bit 3.22a tykPy7° ¢

InstalShield D1H# —F#= T LFLE

InstalShield -1 — (3. MOVIAS Neo 64bit # [E& (VAR
=WLELE. TRTIEDUYDLT, DH —REKRTUTESL.

<E5(8) Fvvil

[Finish MOVIAS Neo Installation] Dialog
After installation, MOVIAS Neo is registered to [All Programs] — [MOVIAS Neo 64bit]
on Windows, and the 32bit version is registered to [All Programs] — [MOVIAS Neo].
The MOVIAS Neo program shortcut will be added to the desktop.
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1.3.2 Install MOVIAS Neo Viewer

Click [Install 32bit/64bit MOVIAS Neo Viewer] to open the [Welcome to the MOVIAS
Neo Viewer Setup] dialog.

The following is a description of the 64bit installation process. If you are installing the
32bit version, the text that appears on the screen may differ slightly, but the installation
procedure is the same as that for the 64bit version.

uninstalling that one and then run the setup for the new version.

: If an old version of MOVIAS Neo Viewer is installed, we recommend

i3 MoviasNeoViewer 64bit 3.22a ty~Py7° X

MoviasNeoViewer 64bit £yt 797"k 327

ZM7NY 543, MoviasNeoViewer 64bitE It 1 =R(Z{ VA1
LFEY . SOyt 792700548 EITYRRIC. IATO
Windows? M) 54% 4 T TACEEHEELFT .

< E5(8) Footb
[Welcome to the MOVIAS Neo Viewer Setup] dialog

Click [Next] to jump to the [Choose Destination] dialog.

ﬁ MoviasNeaViewer 64bit 3.22a typFyJ° X

AUAb =IO I LS

COIFNACA LA T BIEERE. LRAEIIDILTEEN. BID3
A2AR - TAEEE. THEEIFMILET.

MoviasNeoViewer 64bit (-{ 2 Ak —JL55:
C:¥Program Files¥nac¥MNeoViewer¥ EE(D)...

InstallShield

< ®3(B) vt

[Choose Destination] dialog
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After selecting the destination, click [Next] and the [Ready for Installation] dialog will
appear.

ﬂ MoviasNeoViewer 64bit 3.22a ty Py 7° X

IOOSLEALAN LT SRR TERLE
S -E AR CIERST SRR TESLE .

T AR = E 2 DLT . 220 —VERBELT S0,

ABAF —MOEEE ERBLENEETSBRER. [RaIFDU2DLTE S, Xy ED
UnD¥at. 0 —RERTLET.

InstallShield

| <ma® [oArnm ]| #een |

[Ready for Installation] Dialog

In the [Ready for Installation] dialog, click [Install] to start copying files. The [Installing]
dialog will appear, and the program will be installed.

Click [Back] to correct the settings.

After installing, the [Finish Installation] dialog will appear.

#3 MoviasNeoViewer 64bit 3.22a ty N Py7° X

InstaliShield D14 —F&5 T LELE

InstaliShield 2t —f* (. MoviasNeoViewer 64bit # IE &2
VAR =LELE [ETIEDUDULT. o4 —RERK T LTS
Ele

<E3(8) Fovtzll

[Finish MOVIAS Neo Viewer Installation] dialog
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1.4 Uninstall

1.4.1 Uninstall MOVIAS Neo

To uninstall MOVIAS Neo from your computer, open the [Control Panel] and click [Add
or Remove Programs] ([Add or Remove Applications] in Windows 2000 or [Programs
and Features] in Windows 7/ Vista). Select [MOVIAS Neo] and click [Change/Removel].

& 2085 L 0EmERTE

. MOVIAS Neo

& MoviazPro HAF R4 FOME
@ 2 Al RATURAL AN T DY S DOaEE T LLi' mreaam b’

MOVIAS Neo Program Selection

The [Remove Program] dialog will appear.

1 R )

ZOUS LD
FOSSLEERE. (EE. BLURBRLES.

O EEM)
LA FDI OIS LEREEE B LE T, COA72a T, hARL
@ g A POUEE T LA - F POV LR T E S5 CoNT 8%
O 1EE(R)

FOUSLPOIF-HEELE T COFTLILTH. RONENENED
Tl;i?'c?ﬂ M Da—bhok, BEULSAN THIEEESDCNTEE

o

T 1 -5 Moviasheo %HIBRLES.

InstallShield

[ <Ea@ | mn> | [ et |

[Remove Program] Dialog

Select [Remove] in the [Remove Program] dialog and click [Next].
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2l MoviasNeo 3.00a 4} [

FOOSLOAEIER
CIERDL AT LIS T OIS LERRR T4 70 L R IRLE L.

T8RRI AT, Tuka —5ims Moviasheo BHIBRL TS §IFFEETIRE. O
@F0HSLE. ERTEREET. I
SREFRSRELENEETLRSE. TREIEMHLET.

Installshield

< E&(B) [ @ﬁ'lﬁﬁjﬂ! | [ FeAz
[Remove Program] Dialog

The [Remove Program] dialog will appear.
Click [Remove] to completely remove MOVIAS Neo. Otherwise, click [Backl].

Click [Remove] to uninstall MOVIAS Neo and the [Finish Uninstall] dialog will appear.

InstaliShield ©r4—F%5E T LELE

InstaliShield ™24 — F(3., MoviasNeo ZIEMCT A A M-
WLELE, IFET 1EMvALT, et — FEEA T LT{EED,

<m0 Ewred [ s |

[Finish Uninstall] Dialog

Click [Finish] to complete the uninstallation.
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1.4.2 Uninstall MOVIAS Neo Viewer
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To uninstall the MOVIAS Neo Viewer from your computer, open the [Control Panell
and click [Add or Remove Programs] ([Add or Remove Applications] in Windows XP or
[Programs and Features] in Windows 7 / Vista).

AU HIPE A

JoHSLD
PO AC
ERTEDERTED)

m MOVIAS Meo
¥ MOWIAS Neo Viewer

Hh— | 0%

A

=

. MaviasPro Ha
Select MOVIAS Neo Viewer Program
The [Remove Program] dialog will appear.
) MoviasNeaViewer S.CIUEEE'!T - M

Z0U5 LR
FOSSLEERE. (EE. BLURBRLES.

O EEM)

LA FDI OIS LEREEE B LE T, COA72a T, hARL
@ SATONERETA VAR OIS LIEREE EIDIENT SR

“

O ETE(R)

FOUSLPOIS-HEELEE. L0473 TH. RhED B
Tl;i?'c?ﬂ M Da—bhok, BEULSAN THIEEESDCNTEE

a

JosE 15 MoviashleoViewer %HIBRLET.

Installshield

[ <Eam@ |[ rn= | [ et

|

[Remove Program] Dialog

Select [Remove] in the [Remove Program] dialog and click [Next].

194 00ME
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r —-— = B
# MoviasNzoViewer 3.00a tyhFy7” - — ﬁ

FodSLOEIRR
CIEROYAT LTS 5L ER PR B P B R L E L.

THIFf EDU»H LT, D E1—24hs MoviasNeoViewer EHIBR LTS HIBREETS
DL, CO7OSS LA, (ERTERENES.

SEEFRELEIEEIISSE. (R 120U,

InstallShield

[ <Ez | Barr) | [ st |

h

[Verify Uninstall] Dialog
The [Remove Program] dialog will appear.
Click [Remove] to completely remove the MOVIAS Neo Viewer. Otherwise, click [Back].
Click [Remove] to uninstall the MOVIAS Neo Viewer and the [Finish Uninstall] dialog
will appear.

MOVIAS Heo Viewer — InstallShield Wizard
FPuiAF-N0TET

MOWIAS Meo ViewsrD P LA =L EE T LELE.

< EailE St

[Finish Uninstall] Dialog

Click [Finish] to complete the uninstallation.
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1.5 MOVIAS License Key

MOVIAS Neo utilizes a MOVIAS license key for software protection. If the license key is
not properly inserted into the PC USB port of the computer or if the HASP HL driver is
not installed, MOVIAS Neo will not work.

MOVIAS License Key

There are two types of MOVIAS Neo license keys: a 2D analysis version and a 3D
analysis version. You cannot use the features of the 3D analysis version with the license
key of a 2D analysis version.

The MOVIAS Neo License key is not compatible with a MOVIAS Pro license key.

® Warning Message when Starting MOVIAS Neo

If the MOVIAS Neo license key is not inserted when starting MOVIAS Neo or if it is
inserted improperly, the following warning message appears. If this happens, make sure
that the license key is inserted and restart MOVIAS Neo.

Cannot find HASP protection key
Cannot find HASP protection key (dongle) for
MOVIAS Neo!

Please make sure that HASP protection key
(dongle) is properly inserted in the PC.

[MOVIAS License Key Error] Warning

If the error message appears even when the MOVIAS license key is properly
inserted, the driver may not be properly installed or the license key itself may
be damaged. Please contact us if this happens.

1—16 (00355)L,
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1.6 Operation with Windows Vista or Later Versions

If installing the 64bit version of MOVIAS Neo, the environment settings (.ini) will be
stored in the following folder, regardless of where installed.
“C: \Users\<<User Name>>\AppData\Roaming\nac\MoviasNeo\”

If installing the 32-bit version of MOVIAS Neo and MOVIAS Neo is installed in the
default location “C: \Program Files”, the environment settings (.ini) will be saved in
different locations in Windows 7, Windows Vista and Windows XP. In addition to “C:
\Program Files”, installation is identical for the OS managed folders such as “C:
\Program Data” or “C: \Windows”.

® Windows XP
With Windows XP, the MOVIAS Neo environment settings will be saved in
“C: \Program Files\NAC\MoviasNeo\MoviasNeo.ini".

& C:¥Program Files¥NAC¥MoviasNeo g@g|

CoAMED REE F®TN BRCANE w- 7 4
| »
D ¥ Pnr [0
¢ P ELADY 29 G¥Program Files¥NAG¥MoviasNeo s
E=00) H1 fER
) Addins 74 T
C7doc el F2IH
C)Samples el FAIH
| %] Calibration2D 411 432 KB FRI-LaiAd
%] CalibrationaD dil WIKE FRr-—aid
&] CriGraphdil 960 KB PHMr—iaid
&] DistortComp dll 368 KB PHMr—iaid
[2]GDIPLUS DLL 112KE PR3
) } (2] Gouspi i B KB FAU—-Tand
With Windows XP, the “Bimage_meff ini 1KB HEERE
environment settings will be | %] ImageLaader dil 40 ke FRr-aid
saved in the ini file in 4B NR R . BRLKE ANy —DE
Say ; —p i TKE ST
C: \Program Files\NAC T B . 1KE PNTERM 37
\MoviasNeo”. [ NFilter i N2KB FA-vaA
| %] Ser2avidil 6 KB FAr-aA
‘ﬂ StickDispdll 496 KB FA—iaAd
[2] Targetstdl W2 KB FAVr—aid
| %] Tareetst dammy dil 3G KE FAMr—aid
< >
13 {0 ¥t 102 MB g w1 1%
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® Windows Vista and later

nac Image Technology Inc.

With Windows Vista and later, the MOVIAS Neo environment settings will be saved in

“C: \Users\<User Name>\AppData\Local\Virtual
Store\ ProgramFiles\nac\MoviasNeo\MoviasNeo.ini”.

MoviasNeo

« - v

¥ 3D Objects
I Desktop

= Documents
¥ Downloads
D Music

=/ Pictures

m Videos

Share

View

« nac * MoviasNeo

~

% % Windows8_0S (C
- USB DISK (D2)

~
Name

;j MoviasNeo.ini

|| MOVIASNEQ.pntPrm!

— O X
v O O Search MoviasNeo
Date modified Type Size
6/17/2022 6:36 PM Configuration settings 2 KB
6/17/2022 6:36 PM PNTPRM File 1KB

With Windows 7/Vista, the environment settings
are saved in the .ini file in the above folder.

w USB DISK (D2)

¥ Network

2 items

An ini file with the same name also exists in “C:
\ProgramFiles\NAC\MoviasNeo” but the
environmental settings are saved in this ini file.

:

Even if the project files (nmp) and other files (AVI/still image/CSV) are saved in the "C:
\Program Files”, they are also saved in the Virtual Store folder for each user.

Open the destination folder set in [Environment Settings] in MOVIAS Neo in Explorer
and click [Compatible Files] to verify the actual save location.

o« O—7L FT424 (C:) » Program Files » nac » M

7 1IAE)

#RE(E)

F=nV) Y—II) ~NLTH)

Compatible file button

B E=EEo7100
BRICAD UG 3
i , Addins
E Braxzr -
) % GDIPLUS.DLL
B core
y doc
e
HH o» | Samples
|| MOVIASNEOD. pntPri
A g ~ )
& MoviasNeo.exe
, Marvell - ) )
| Calibration2D.dll
. Microsoft ActiveSync ) )
@] Calibration3D.dll
, Microsoft Games
@] CrGraph.dll
. Microsoft Office )
%) DistortComp.dll
. Movie Maker
e | |2/Imageloaderdll
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2. Quick Start Guide

2.1 Launch MOVIAS Neo

Click the icon ! on the desktop to start MOVIAS Neo. Or click Windows [Start] =
[Programs] = [MOVIAS Neol.

®: MoviasNeo - O X
File Help

BEHEEHE?

MOVIAS Neo Start Screen

The [Environment Settings] dialog will appear the program is first launched. Make the
settings in the project directory under the [Folders] tab. The location set here is where
new projects will be saved.

The default is the [MoviasNeo Projects] folder under [My Documents].

Environment Settings for Program Parameters X

Playback Setting | Comversion Algorithm Setting Graph Setting I
Falder | Tracking I Feconstruction Sefing

NN NN NN NN NN NN NN NSNS NS NN EEEEEEEEEEEE,

. -
: Proiect IC\Users\<UserName)\DDcumems\MDviasNen Projec |iBrowse,. }
sssssssEssEsEEEEEEEsEEEEEEEEEEEEEEEEEEEmemmEn?

Froject Template
’7 Falder IC\Users\<UserName>\DDcumenls\MDvmsNeU Projec  Browse..

Import Data from

Imane IC\Prngram Files\naciMoviasMeoiSamplesh, Browse
\Wanseform IC\Prngram FileginaciMoviasMeniSamplesh, Browse

Export Data to
Folder |C\Pr0gram FileginaciMoviasMNeo Samples Browse.. ‘

"Calibramn Data

Folder |C\Program Fileg\naciMoviasMNeo\Samples\Caly Browse... ‘

OK | Cancel |

[Environment Settings] Dialog
Refer to =7 —! ZHTTREONY FHA, =7 ! BTN RO FHA, (. 8

(00355)LL 2—1
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29)for details on environment settings.

2.2 2D Analysis Tutorial

2.2.1 Create a 2D Analysis Project

Click [2b on the main control bar to create a new 2D project.

Refer to =7 —| ZMBIEN ANV FHA, =T7—! ZRITVB RO FHA, (p. =T
—| T 7=—I REZRENTVERA, ) for details on projects.

The [T —! ZRITN RO £H A, | dialog appears.

Create 2D Analysis Project X
plecsien i (Dynzeres Perform the following
|C:¥Prugram F|Ies¥nac¥MowasNeo‘-{sample‘s‘-{.C2II2Ia.r.EV|. R ..\:{' . :
2T conyieimagorie 'i @ Chck [Browse] and select a measurement
L image file to analyze.
@: Frame Rate [3000-000  [fps v | ® Frame size [512 x480 @ Set the frame rate. *1)
Trmmmmmmammannane Place a checkmark in the box for the
T=0 Frame
(Time Base) 0 Number of Frames |150 . . .
measurement image to be copied to a project
Start Frame |45 End Frame |104 folder. *2)
J @) Click [OK].

Camera
Cellular
Nickname

[V Auto name from the Image file

[~ Extend Image Region.

Width f pixel

Height e pixel

0K Cancel

The tutorial uses the sample folder [Cellular.avi] as a measurement image file. (The
default directory for this file is “C: \Program Files\nac\MoviasNeo\Samples
\Cellular.avi”).

*1) When analyzing AVI files created with our high-speed camera and the camera
control software, the filming speed can be automatically set. Since the filming
information is loaded from the ***avi.txt file attached to the ***.avi file converted by
the camera control software, we recommend putting the ***avi.txt file into the same
folder as the *** avi file.
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*9) Refer to 3.2.1 Project Folder Structure (P 3-4) for details.
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After the 2D analysis project is created, MOVIAS Neo switches to the tracking mode
and the following screen appears.

77— BREBR-SHY . .
® Operation Mode Display

[
EEEEEEEEEEEEEEEEEEEEEEnEnsnsnsnsi s m s s s s s s s s s R TR SRR A E e
File View Playback Tracking 2D Construction Analysis Tool Window Help

E MoviasNeo - [Measurement Image] Cellularavi
s sEEEEEEEEEEEENEEEEEE

&2 CellularSampleProject
=[] Primitive Data
=@ Cellular
— Measurement Image
[ Real Scale Conversion!
EH No Correct.
=) Measurement Data
2 Current Project
-G8 Analysis Data
2% Graph

Zoom View

125 Trajectory Graph
K stick

/o o

EEEEEEEEEEEEEEEEEEEEEE K

Project Dialog Ba

Image Window

RN RREEEE""LANEE RN NN NN NRNNRNRN R RN

r
.
"
n
u
.
"
n
u

L ]

| “'l W | Al | u | » | M I'Nl L) | @l (<] [ HCurrent[ms]OOOO Startlme] [9000  Endlms] [20800 Py Rate[30 ~]|
:4 | .w| |

SOM By F PN I I NI NN NN NS NN NN NN NN NN NN NN N NN EE N NN NN NN NN XSIN08 N NN N RN E RGP G0N § NN NN N E

[ ]
Playback Bar

Click the buttons on the main control bar to perform the corresponding operations.
Buttons required for the active window and mode are shown on the main control bar.
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2.2.2 2D Tracking

Select the white dot o from the target markers Ll - JON &) (Quadrant, White Dot,
Black Dot, and Feature Point), and click in the vicinity of the measurement point on the
image window. If recognized properly, it will be shown as Point0 on the image and Point0
will be added to the measurement point list.

Click near the marker

«Epoint.. & A Ready 0O

\ AR R4

Point0 is added to the measurement
point list

Add measurement point to the image window

Repeat this operation to add multiple measurement points.

The measurement point position can be fine-tuned in zoom view. The zoom view shows
the extended image that was clicked in the image window. The measurement point is
shown in yellow in the zoom view, and the following two symbols show the status.

The measurement point is not set. Fine-tune the position in zoom view.

+
X The measurement point is set.

To fine-tune, drag the + mark in zoom view or click ‘¥ to automatically detect the center
of the mark. After adjusting, click ' to confirm the position of the measurement point.

Bf DY 2 &

Faint 3 -

Confirm the
position.

Drag to fine '
tune =

)

Auto-detect the
center of the

mark. CYICY R Blglm @
Fine tune the Confirm the position

measurement point
position in zoom view

After confirming the position of the measurement point, click &0 .
Er) B |
on the tracking control bar to start auto-tracking in the —

R R Tracki trol b
forward direction. AckIng control bar

(00355)L 9_g
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I MoviasNeo - [Measurement Image] Cellular.avi
File View Playback Tracking 2D Construction Analysis Tool Window Help

e o&

Si=1m=! Q|7@.‘a|1=1‘@'|‘05% ~| | Tracking Mode

5% CellularSampleProject
[ Primitive Data
E-@ Cellular
4 Measurement Image
Real Scale Conversion
£ No Correct.
-] Measurement Data
4% Current Project
5@ Analysis Data
2% Graph
125 Trajectory Graph
R Stick

o

O £ kA&
Point O had

T.[G

Point
A Ready O

Point..Q

Point 0

A-X

Bunjoea |
1-A

le3g Sunjoifjoen

Gurrentlme] £500  Stanfme] [9000  Endlme] [20800  Play Rate[30 <]

Tracking Screen

If the tracking is interrupted, stop auto tracking and change the values of [Template

Size] and [Search Area] in (25— BRIV E2D FX¥A, (p.4—11.

. o o . . . .
Or switch to semi-auto *? tracking or manual M tracking on the measurement point list.

After tracking is complete, click & to exit the tracking mode. The update confirmation

message appears. Click [Update].

MOVIAS Neo

=% Do you want to update Tracking Results?

| |
Q/‘ It you slect "Discard", revert to the state

before the Tracking mode.

. Update (Y) | Discard ()

After the tracking mode is complete, it switches to the synchronized display mode.

(00355)L
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2.2.3 2D Calibration

Converts the tracking results found in [2.2.2 2D into real scale values.

Access the measurement image in the synchronized display mode and click on the =5

—! BEENROMY %A, E. It switches to the real scale conversion mode for
calibration and the following screen appears.

The buttons required for the real scale conversion
mode are found on the main control bar.

. R e it o ¢
B MoviasNeo - [Measurement Image] Cellular.av — ] X

bllll.

File View Playback Tracking 2D Construction Analysis Tool Window Help
X200 LSIh MM alalaful

=+ CellularSampleProject

&[4 Primitive Data B (Measurement Image] Cellular.avi
=@ Cellular

105% b

rRsal Scale Conversiol

=

[o-Mark 2

= Measurement Image
[ Real Scale Conversion
EH No Correct.
=€) Measurement Data
%% Current Project

©-@ Analysis Data — ) 2D Calibration - Real Scale Conversion
’% Graph DepthPlane |  ScalePlane |  Image Alignment
13 TrAaJectory Graph ReferencePlane | OriginandAxis | Plane Conection
B stick )
e . X 2
(= Start 0000 0.000 nixel
End  [30000 40000
- :

N T |

0.000 _,;‘ fms]  Current Frame

Lenth of Peeference  [50.000 Unit [mm— ~
Conversion [1-000 mmjoixe

[ Edit Canversion Coefficient.
Grid Interval [100 = mm_ Resst |
Load Setting Save Setting Reset All Completed :
[ [m]p][v][>] DB S| ||ourentins] 3900 starfme] [5000 eralms] 20800 Py am[30 <]
=¥ . — (@]
A

Ready | X:292.381 Y:438.286 | R:080 G: 01 B:072
w

Real scale con\’ersion dialog
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On the measurement image, click two points of a known distance. These clicked points
are called control points. Here, select quadrants * to set control points as the =5 —!
ZRIENRRONY ERA, .

On the measurement image, click near the marker. The first point is displayed as C-
Mark1. The second point is C-Mark2.

F [Measurement Image] Cellularavi [E=REEE X"

Click 2 points of a known distance

7

Fine-tune the positions of the points in zoom view. The adjustment process is the same
as with the tracking process.

2D Calibration - Real Scale Conversion X
Depth Plane | Scale Plane | Image Alignrment |
Feterance Plane | Origin and Axis | Flane Correction
’R:ie'em L % v After specifying the control points, perform
Fi Start . . . .
i =t rsv3rs [#15.000 ovel the following steps in the [2D Calibration]
End  [3pm.971 |247.708 dialog
@ MessurementPoinieomo — v| [fond ~] (D Input the distance between the two
& Do oersan points designated in [Length of Reference
€ Withhe Specified Frame Line] in the [Reference Plane].
0000 = fmsl |CurerFrame (2) Input the distance between two points
to calculate the [Conversion Coefficient)].
(D Lenath of Rsference. [S0.000 Uit o =] (3) Click [Finish] to automatically apply
@ Comvorson [T mmsiee the cahbr.atlon .results and access the
[ Edit Conversion Coefficient SynChI’OI’llzed dlSplay mode.
Grid Interval |25 _|: mm Reset
@
Load Settine | Save Settine | Reset All | Corpleted |

Calibration Settings Screen . o
The calibration method currently in use can be verified under [Calibration Mode Node]
in the [Project Tree].
“# CellularSampleProject -3 CellularSampleProject
5[4 Primitive Data 5 Primitive Data
ﬁ Cellular & Cellular

-~ Za Measurement Image :

B Real Seale Conversion” "
“@ﬁa‘co‘rr‘e.c{..........
If necessary, set in the tabs for [Origin and Axis], [Plane Correction], [Depth Plane] and
[Scale Plane].

- wa Measurement Image
SEEEEEEEEEEEEENEEAE
Perspective Transform®

FH No Correct.

Refer to =7 —! ZMGENRONY FHA, =7 BRGCB RO EFHA, (p. =TF—!
Ty I PEBINTVERA, ), =7 BRICPRONY FHA, =7 BRI
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BRODDFERHA, s p. =T T o I7<=— BPEZBEINTVERA, ) for details on 2D

calibration.

(00355)L, 9-9
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2.2.4  Create Analysis Graphs

Access the measurement image window in the synchronized display mode and click on
the =5 —1 BRITA RO £H A, K to display the [Create a New Graph] dialog.

New Graph x

Perform the following.

Gerersl Length Angle Aea famgesm i S S EEEEEEEEEEEEEEEEEEEEENY

O e e . @ Select the measurement
@ H [ | | H @ 3 | points from [Measurement
a om? B w Componsnt Offsst Companent 2 .
: P S : Points] to create a graph.
I @ (2) Select the [Physical
. Plom -~ - Quantities], [Unit] and
Y o e S o [Component] for the vertical and
@ww — horizontal axes of the graph.
m|Grarh 0t Gragh 01 : Point 0 : X Positian 0 Wl Green (brignt ~ Gustom

‘ﬁgr-------1 EEEEEEEN

(3 Input the [Graph Title],
[Component] and [Color].
(@) Select the [Filter]

() Click to add to the list of

T graphs displayed.

graph

Gl | Commrpen| (®) Click [Draw Graphl.

Graph Compansnt Color

L] L] L
Tvee : Gragh.01 - Poirt 0 : X, [l

.o .
@t Fitar .
n (O Butterworth ™
u Oorc u
® O Moving-Average :

Dektz Al

7] Aply before physical
calculation

Close

If preparing multiple graphs, repeat these steps and add each graph to the list of graphs
displayed. Check [Draw in the Same Graph] to draw all of the graphs added to the graph
list on the same graph.

m MoviasNeo - [Analysis Graph] Graph_01 — [m] X
file View Playback Tracking 2D Construction Analysis Tool Window Help
=l bEEHS @ < B 1& |4 ﬁ < ﬁ" Qz; B ED E Syne Display Mode

A -4

EEEsEEEEEEEEEEDN
7 CellularSampleProject
[ Primitive Data

12 [Analysis Graph] Graph 01 E@
Graph |List | Graphlist \

I
o =@ Cellular
E i Measurement Image Graph_01
o [ Real Scale Conversion
: 5 No Correct.
b &-E] Measurement Data
o 4 Current Project
[ =& Analysis Data
R oEEn
: £ Graph_01 .
- 12 Trajectory Graph ®
Rassdficannnnnunnn
»
=

-
The graph created is
added to the project tree.
Double click to display the

graph.

N—‘ 1] | q ‘ ‘ » ‘ M |-N‘ ‘ ‘ 4] ‘ Gurrent{ms][0.000 Startline] [B000 Enefme] [20800 Py Rate[30 =
[l ! e oll
Ready X:4517 Y 43514

Graph Display

Refer to =7 —! ZHIENAONY FHA, =T7—! ZHREIEVB RO FHA, (p. =T
—\ T o I=—I BPEBINTWVERA, ) for details on creating graphs.
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2.2.5 ExportasaCSV File

Export the tracking results, measurement results and analysis graph data to a CSV file.
Go to the graph list and click [Save as File Format] — [CSV Format] on the right click
menu to export the data.

%5 [Analysis Graph] Graph_01 [E=REEE =%
Graph |List  Graphlist

\
Graph_0!

F-Seq

0000 89923 40070 1198. 1309.

0200 89948

0400 89935

0600 89965 ]|
0800 89915

1000 89784

1200 89700

1400 89.624

1600 89571

[1.800 [ 89399 | pumeseenem

2000 89342 rint

2200 89.167 Save as File Format > CSV file

2400 89092 Ea—

2600 88927 =

Refer to =7 —! ZH TR R O FHA, =TI BRTEBEONY FHA, (. =T
—N\ Ty 7<=—BPEBINTWVERA, ) for details on exporting as CSV files.

2.2.6 Save Measurement Results

Click the =7 —! ZRTNR20Y £ A, M toassign a name and save the project.

Refer to =7 —! ZRIENF OV FHA, =7 SRR EOND FHA, (p. =T
=N Ty r<~—IBREEINTVERA, ), 3.2.6 Save Project As (p. 3—13) for details

on saving projects.

(00355)LL 2—11



MOVIAS Neo V3 User’s Guide nac Image Technology Inc.

2.3 3D Analysis Tutorial

2.3.1 Create a 3D Analysis Project

Click [zb on the Main Control Bar to create a 3D analysis project.
The [= T —! BRBITHAR2D £ A, dialog appears.

For 3D analysis, designate measurement images photographed with at least two
cameras as well as the calibration chart image.
Perform the following.

e T x (1) Set the number of cameras used in
e :® [Number of Synchronized Cameras].
(2:)““ [camerasz] D (2) Select the measurement image file
;?;;:1& L1-1 [V Auto name from the Image file D for analySiS Wlth [Browse] ln the

mMeasurement [V Copy the Image file
= C:¥Program Files¥nac¥MoviasNeo¥samples¥3D¥L1-1.avi
ER R RN RENRRRRERRENRERRERRERERRRRYD]

measurement image file

(3) Set the frame rate. *3)

(4) Designate the calibration image
file.

(5) Check to copy the measurement
image and calibration image to the
project folder. Refer to 3.2.1 Project
Folder Structure (P 3-4) for details.
(6) Repeat (2) ~ (5) for the [Number of
Synchronized Cameras] and then click
[OK].

Browse...,

Video Information
EEEEuEEEEEEEEE®R

smm
) ]
3 : Frame Rate |4000-000  |fps ¥ | wFrame Size
EEEEEEEEEEEEEEEEER
T=0 Frame |g

(Time Base)

Start Frame |-1595 End Frame |-1221

@ -

i EEEEEEEEEEEEEEEEEEEEEEEER
wCalibration Image file [V Copy the Image file

:C:¥Program Files¥nac¥MoviasNeo¥samples¥3D¥L-1-1-1.avi
u

768 x 592

N

Number of Frames [375

0K Cancel

This tutorial uses image files found in the sample folder. (The default directory of these
files is in C: \Program Files\nac\MoviasNeo\Samples\3D.

*3) When analyzing AVI files created with our high-speed camera and the camera
control software, the filming speed can be automatically set. Since the filming
information is loaded from the ***avi.txt file attached to the *** avi file converted by
the camera control software, we recommend putting the ***avi.txt file into the same
folder as the ***.avi file.

2—12 (00355)L,
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Make the settings for the measurement image files and calibration image files as follows.

Camera #1 Measurement image file Li-l.avi
Calibration image file L-1-1-1l.avi

Camera #2 Measurement image file R1-1.avi
Calibration image file R1-1-1-1.avi

The same file can be set as the measurement image and the calibration image.
Refer to =7 —! ZBRITB ROV ERA, (. =T Ty I/~—I BPEZBINTVER
A, ) for details on creating 3D projects.

If the 3D analysis project is done, MOVIAS Neo switches to the tracking mode and the

following screen appears.
7! iﬁﬁgnﬁi'ﬁ,’)iﬂ Y EH® A, Main Control Bar -ating Mode

ReO0OGHB /W oMM BOB| alala | =

T T T T T T R R R Ll DL
B (Measurement Image] L1-1.avi =] -

m
<
)
%5

Project Dialog Bar

List of measurement points

n’
(o [m]p|v]+] @|®
o

NN NN NN NN NN EEE NN NN EEEEEEEEEEEEE ----------------5---------------------i—-—i—-—-ﬂ-
eady X: 405848 Y:-4028 R:000 G:000 B:000

[ ]
37— BH

Click any button on the =5 —! ZRITH RO D £ A, to perform the various
operations. Buttons required for the active window and the mode can be found on the =

T BREBEOND EXA, .
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2.3.2 3D Tracking

Tracking is performed on the measurement points for the measurement images from

each camera.

® Performs tracking for the first camera (identical to that for 2D tracking)

@ Displays the measurement image from the second camera and switches to the
tracking mode.

Double click on the second camera measurement image node on the project tree to
show the measurement images for the second camera.

PBE MoviasNeo - [Measurement Image] R1-1.avi - o X

file View Playback Tracking 3D Construction Analysis Tool Window Help

eIy waAaDcm oW awd- BTE| e e n|e][73 = recnams
O F(RE0OOE I f XKW BOE | alalaln|zmw - S waTa b

58] Primitive Data
5@

No Cormect.
A LLLL L
T i
' Calibration Chart -
No Correct. -
T Measurement Data
52 Arayss Data

Measurement

image node for the
2nd camera

o
The status  of  the
measurement points for the
2nd  camera is [Awaiting
Camera Mapping]

= 1 }‘ [+ B|®|&] Currentivs] 305250  Startlms] [-398 750 Eralms] [95250  Play Rate[30 ¥
I<If ] [~

Ready X: 479224 ¥:296399 R:021 G:019 B:022

After adding the measurement points for the 1st camera, the status of the
measurement points for the 2nd camera is [Awaiting Camera Mapping].

@ Click on the =7 —! ZRIENB ROV XA, I for mapping between cameras.
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@ Select points for mapping from the measurement point list.

. Waiting for Came:ra Correspondence J:l‘

[ Moviasheo - (Measurement Image) Ri-1avi 5 X

Fle View m.ayum Tracking 3D Construction Analysis Tool Window Help

T B e e ey — I 4 1 0 e R R
. = f I

s FREOO0H I F XKW BOEH] 4 Once a measurement point is selected [ =

)

B Primitve Data 1 . . <
E from the measurement point list, the

= Measurement Image
L Calibration Chart
T No Correct.
= @RI
 Measurement Image
L Calibration Chart
£ No Correct
) Measurement Data
&-G Analysis Data

corresponding points are shown without
verifying the position

aja/= 3 olv|- ||

point | T.. [T..[G.[states [o0.

EEENoNANA

[Tl
oA D!
2o NA Na|
B O

Beoint.@ A B waitin. O

B
“l‘—i
XEE x|
—1%“‘_}_ <[4
®|5
» =
4 I
el m] 0] B[W][B] Cure 50 Stadlms] [95750  Erafns] [-906250 Py Rae[30 ]
I Lol o L]

® Click near the corresponding point on the image window to auto-detect the
corresponding points.

Click the corresponding point

o)
After clicking on the corresponding

After selecting the

corresponding points from points on the image window to set
the measurement point list the position

If auto detection fails, correct the position with the zoom view. After correcting, click
the set zoom view button ' to set the position.

Repeat @, ® to set the required corresponding points.

After finishing the required corresponding points, perform auto-tracking using the
same process as that for 2D analysis.

Refer to =7 —! ZRINROND FHA, =7 SBRIEVAE NV EFHA, (. =
I\ T o 7<=—I BPEBEINTWVERA, )for details on 3D tracking.

SJC)
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Converts the tracking results from [2.3.2 3D] into real space coordinates. With 3D
calibration, input the real space coordinates from the calibration chart and specify the

control point position on the calibration image for each camera.

@ The calibration image is displayed from the project tree.
L3

(€0 - [Calibration Image] L-1-1-1.avi - o x
file Playback Tracking 3D Construction Analysis Tool Window Help LY
oo RAEEHES? o2 = 2M8 Al @] & 1|2 =1 | s oissey o
sEEEEEEEEEEEE R — = T 7
- 2 no-tepC P (Calibration Image] L-1-1-1.avi =5 )

&-® RI-

1 No Correct.

nt Data

SEEEEEEEEEEEE N

Double click the calibration
chart on the project tree to

display the image.

s | o |3

4—‘ M|« [»]¥]+] ® ‘ 3| Curentlre] 805250 _ Startlms] [398 750  Ernims] |- 306250 Pisy Rae[30 ~]
iy
Ready X: 71197 Y:-101402 R:000 G:000 8:000

@ Click W on the Main Control Bar to switch to the calibration mode.

The [Calibration 3D] dialog will appear.

Calibration Mode

]
B File View Playback Tracking 3D Construction Analysis Tool Window Help
E\*°® 8/ M3 Q!(ﬂ‘a'm [~
| 8- no-tePC
[ Primitive Data
o -1

== Measurement Image
1LY Calibration Chart
£ No Correct.

=-@ R1-1
i Measurement Image
1Ly Calibration Chart
£ No Correct.

() Measurement Data

@@ Analysis Data

Standard

alibration 3D

Bright Dot Auto Detect | Setling

Label Auto Identify

Coordinate of Control

alalo sl alyls |

m
m Coordinate System Setting  Real Space Coordinate  Accuracy Validation

v Add Control Point manually

(@Add Label Number in orc[1

(O No Label Numberit

S 1)

Nu.. ¥Coor. Y-Coor. PmtiD
®) 0) b

\ @ @5

[ ]

-

| ) :
| RO O
(2) (c) n

\ .

.

n L ]

™ | oad Setting Save Setting Reset All Cormpleted |
NSNS N NN NN NN NN NEENNEENNEEEEEEN

Gurrent{ms][797500  Startlms] [-797500  Endlme] [74500  Play Rate[30

: : _S
Ready [Calibration 3D] Dialog

| W—mJ
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@ Input the real space coordinate values for the control points in the [Real Space
Coordinate] tab of the [Calibration 3D] dialog. This tutorial loads the real space
coordinates on the calibration chart from the CSV file created previously.

The real space coordinate file used is 5poles_chart_3d_nol.csv in the Sample
folder. (If installed using the defaults, it is C: \Program
Files\nac\MoviasNeo\Samples\Cal\5poles_chart_3d_nol.csv. Click [Import] to
select the file.)

The real space coordinates can also be input directly to the list.
Calibration 3D

AEEEEEEEEEEEg
Coordinate System Settindy Fepl Spage Coardigete Mcouracy Validation

Num. ¥Coord.. Y-Coor.  Z-Caord Unit
lulig ~
Real Space
Coardinate
oA S
m Impont | m
R EEEE
Export
Load Setting Save Setting Resst Al Completed
Calibration 3D u
Coordinate System Setting  Real Space Coardinate  Accuracy Validation
:Num... W-Coord.. “-Coor.. Z-Coord. A Mt
ul -440.000 0,000 ECH I s
o -440000  0.000 299800 g
o] 440000 0.000 0.000 =
m 440000 400000 359800 o
is 440000 400000 GOOOD
"3 440000 400000 0.000 .
o 0000 400000 359900 g
ot 0000 400000  E3800 W
mg 0.000 400000 0.000 .
=i 0.000 0.000 359600 m RealSpace
=1 000 omo  engon B Ceordinet®
mi2 0.000 0.000 0.000 u
=k ornnAn  eonnnn  amapnn
< > m Expont
K
Load Sstting Save Setting Reset All GCompleted

Real Space Coordinates

The coordinate system in this tutorial is the right-handed system, as shown in the
following figure.
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@ Set the corresponding control points under the [Image Coordinate Settings] tab. This
tutorial uses the standard 5 pole chart. Select [Add Sequential Label Number] and

input [1]. Select the white dot o from the =7 —! ZRIEN R 20D ¥ A, onthe
77— BRIENROMY FHA, and click to set the control points corresponding
to the selected calibration image.

Calibration 3D [ |

hesssmssssmsmmnma
e Coordinate System Sefling #Real Space Coorclinate | Accuracy Yalidation

Standard EBoie v w AddBono Bt manual " """ T
" @ Add Label Numberin orc[q "

Bright Dot Auto Detect | | Setting : :
. = OND Label NMurnberit =

Label Auto ldentify L .
EssssssssssssEssssnmEnl

Coordinate of Contral

Mu *-Coar “r-Coar. FntiD

Load Settinz Save Setting Reset All Completed

Image Coordinate Settings

Fine tuning of the control point positions is performed in zoom view. Once the control
points are properly recognized, C-Pointl appears on the screen and the control point
coordinates are set. (Repeat the same process for all of the control points.)

@ MoviasNeo - [[Calibration Image] L-1-1-1.avi] = =] X
B File View Playback Tracking 3D Construction Analysis Tool Window Help NEE
Xe0OoH ¥ = O.‘(i|a‘ 1=1‘§?ﬂ] [ Calibration Mode
- “ [C-Point 1 -
B~ no-tePC
& Primitive Data
= L1-1

i Measurement Image
1L Calibration Chart
EH No Correct.

=@ R1-1
=« Measurement Image
1L Calibration Chart
EEH No Correct.

& Measurement Data

@ Analysis Data

The positions of the specified
control points are displayed on
the image and on the list.

alafer = Qv |

Coordinate System Sefiing Real Space Coordinate - Accuracy Validation

Standard 5Pole v Add Control Point manually
@ Add Label Numberin orc[2

Bright Dot Auta Detect | | Setiing
O No Label Nurberit
Label Auto Identify

LoV Ui Vannnnnnnnnnnnn
#Nu. XCoor. Y-Coor. PniD
LAl 697.970 58006 1

Sessssmssssnsnnnnnnnnnnnn

Load Setting Save Setting Reset All Completed
|1« [m]p][¥]>] BB S| Gurmentlme][797500  Startumes ; <+ -+ canasmon) e )
k2[4
X:693.227 Y:59.761 R:103 G:108 B: 114

Ready

Check to make sure the real space coordinate number and the control point number
match.
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Calibration 3D

Standard 5 Pale e

Bright Dot Auto Detect| | Setting
RERREREREmEEEEEg

L ksl Ap ey, &

Coordinate of Control

Coordinate System Sefting  Real Space Coordinate  Accuracy Walidation

E]

Add Contral Point manually

(O No Lakel Mumberit

Mu..  ¥Coor.. “Y-Coor.. PntD
1 E97.970  RE.00B 1
2 B93.010 118281 2
3 B61.291 381623 3
4 524943 148674 4
5 501.100 506229 5
[ 493587  BEE199 6
7 85.059 87.034 7
8 112035 380570 8

~

Load Setting Save Setting

Reszet All Cormpleted

If the order of the control points is incorrect, the numbers can be automatically
corrected by clicking on [Auto Identify Labels] after designating all the control
points. Make sure the real space coordinates and control point numbers are correct.

Click [Finish] in the [Calibration 3D] dialog after performing the same process
for the calibration images for all the cameras and the 3D calibration will be

complete.

If the default settings are used, the 3D measurement data calculations are
performed after tracking or 3D calibration.

Refer to =7 —! ZRINEOND FHA, =T BRITBR2OMD FHA,

(p. =

TN\ Ty 7=—IBREEINTWERA, ) for details on 3D calibration.

2.3.4 Define Sticks

After constructing the 3D measurement data, click i on the =7 —! ZRITLNELO0D
¥4 A, whilein the display or synchronized display mode to access the [=F —! BT

DR ERA, 1

Stick Definition Dialog X

Green (\j

Stick Model ‘ Color ‘

Stick |Stick 12

Line Width ‘ — 1npixel j

: Background Color l:l

Measurement Point

Name | Start | End ‘ Color ‘ Width

Stick 9 Paint 0 Point 1 . Red (bl — 1 pixel
Stick 10 Paint 1 Point 2 . Red (bl — 1 pixel
Stick 11 Point 2 Point 3 . Red (bl — 1 pixel

4)
LT -(
Reset | :Cumpleted :

Load Setting Save Setting

(00355)LL

Perform the following.

Select a measurement point from
the [Measurement Point List].

Click to add the starting and
ending measurement points to the
[List of Stick Components].

Click [Add].

Click [Complete].
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Define Stick Dialog
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Click R on the = F—ISRITBRONY £H A, orselect a stick node from the project
tree and click on [Create New] from the right click menu to perform the 3D stick display

=1 Primitive Data
B L1-1
L4 Measurement Image
il Calibration Chart
| EH No Correct.
=80 R1-1
=« Measurement Image
il Calibration Chart
~FH#H No Correct.
- 2] Measurement Data
B Analysis Data
[ Graph
% Trajectory Graph

Delete All

The stick node is located under
analysis data in the project tree.

3D Stick Display

Refer to =7 —! ZHGTEN RSN FHA, =TI BRTEBRONY F¥A, (p. =TF—!
T <—0BPEBEEINTVERA, ) for details on sticks.

2.3.5 Print

You can print images, lists, graphs, and sticks from the right click menu on the window
displayed.

2.3.6 Save Measurement Results

Click & on the =7 —! 2BITR A2V £H A, toassign a name and save the project.

Refer to 3.2.6 Save Project As (p. 3—13) for details on saving.
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3. MOVIAS Neo Operations

3.1 MOVIAS Neo Overview

Double click # on the desktop to launch the application. The figure below shows the
screen when a project is opened in the sync display mode.

Active window operations are performed with the main control bar and playback bar.
Only the required items for the active window and mode are shown on the = 7 —! &g
TR RDY FH/A,

Project operations and window displays (images, graphs, lists, sticks) are performed from
the project dialog bar.

77— BRILB RO
L

0 Cellul ‘ Image] Cellular.avi = o P
sEEmEmEEE Sreorreernnennr T M, TaTMmTMmM MM
File View Payb ack 'd kmg ZDCD Sl u(inn Analysis Tool Window Help
Cl= GREHE? o8 LA HA<BUFD|ROE | me T [Hif smomywse
‘ ‘aﬂ.@.‘ﬁm; -
', AAFFFEEE NS S S SN NN NN NN NN EEENENENEEEEEEEEE N N P FF R R R F R F R FF)
Jpvmleodza
S Gl ¥ Measurement Image] Cellular.avi

= Measurement Image
B Real Scale Conversion
No Correct.
® (E) Measurement Data
® @ Analysis Data

Zoom View

Project Dialog:Bar

Playback Bar

Bl W[ o]=] w|wm|o] Curentims)0000  Stanthre] [B000  Ens][20800  Play Rata[ 30 ] 5
: N and | Or E
Reade PSRN R (LU R R ——

Application Overview

Import Toolbar andog, Toolbar Zoom Co%rol Bar

Project Toolbar Excel Exporb’[‘oolbar

Aaalysis Toolbar Mode Display Bar

Mode Toolbar Drawings Toolbar.
[ ]
R T L ELLEEEELF PP TERIT E :----------'-----l----!--------------... T e L LLLLLL?
neo& IBJBDE@? "D‘ b 2 R :E’]@ <#EY %'%EDEI' me>TH A L le @.1_._‘ 1 m.synchap\ayMudsj
.......‘................----- C R R N R R R R R R R R RN R AR R AR R R R R R R R R R F T LR LR T

=7 BBITNAONY £ A, (Display Mode)

Settings Toolbar

==== @ Playback Slider Bar Playback Control Bar Playback Settings Control Bar
o .

H—J L] | 4 b M ) Current[ma]h 400 Start[ms] | 9.000 Endlms] |20800 Play Rate| 15 F
TR Y Tr i SESEECEIEEIE R R R A T,
S OO OOU OSSOSO U 8

T 7= ZRGLRASND EH A,

(00355)L, 3—1



MOVIAS Neo V3 User’s Guide nac Image Technology Inc.

3.1.1 2D Analysis Process

In general, the process for 2D analysis follows a flow of [Create a Project] — [Pre-
processing] — [Tracking and Calibration] — [Construct Measurement Data and Create

Analysis Datal.

| Assign a function |

Track Track virtual points |

measurgment
points

Create virtual points | Create analysis graph |

Image
Create * load a preprocessing *Real scale conversion Reconstruct - .
project T | TO correction * Change perspective __| measurement _—>| Trajectory figure |
data
. Pre-
Create project processing

Correct optical diftortion | Display sticks

Tracking, calibration Reconstruct measurement data
Create analysis data

Overview of the 2D Analysis Process

An overview of [Tracking — Calibration] is shown below.
The operation mode is shown [Mode Display Bar] of the [Main Control Bar].

L I [
E Completed Completed Completed
IR S P S !

; o — :
- 1

| DEplay Mode < D Syne Display Maode |

I"- 1

Tracking Mode .._E_ Specily Tracking Range

Operation Mode Figure for 2D [Tracking — Calibration]

[Preprocessingl and [Construct Measurement Data — Create Analysis Datal are
performed in the Display / Synchronized Display modes.
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3.1.2 3D Analysis Process

The process for 3D analysis is identical to that for 2D analysis, with a flow of [Create
Project] — [Preprocessing] — [Tracking and Calibration] — [Reconstruct Measurement
Data and Create Analysis Datal

However, since multiple cameras are involved in 3D analysis, tracking and calibration
(including lens distortion correction) is performed multiple times.

fssign a function

Track Track virtual points |
nt
pointa \\/
Create virtual pointa | Create analvsis graph |
Tracking
I Calibration \ /'
mage
Create - load a preprocesdng Lens distortion correction r“ Feconsract . .
project 4= | TOcomrection — En;-s:u.rement &——»| Trajectory figure
_ Pre-
Create project proceadng
Tracking ' Displa.y sticks
Calibraticn | _ . _ - |
3D Coordinate Conversion
Lens distortion correction l
Tracking, calibration Reconstruct measurement data

Create analysis data

Overview of the 3D Analysis Process

An overview of [Tracking and Calibration] is shown below.
The operation mode is shown in the [Mode Display Bar] in the =5 —! ZRTHRR2o5 Y
i -& A/o ] .

Completed
I
I
G > BT Grom >
Ik I
f
Ciompleted

Operation Mode Figure for 3D [Tracking * Calibration]

[Preprocessing] and [Reconstruct Measurement Data and Create Analysis Datal are
performed in the display and synchronized display modes.
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3.2 Projects

MOVIAS Neo handles tracking and analysis data in project units, and all information is
saved in project files (nmp).

In MOVIAS Neo, a maximum of 8 project files can be opened at the same time, and
multiple open projects can be saved and loaded as a session file (nms)

Attn: Users of MOVIAS Neo Ver.1
A The operating functions of the project files has changed somewhat from Ver. 2.
® Please refer to 3.2.10 For For Users of MOVIAS Neo Ver.1 (p. 3—19) for details.

3.2.1 Project Folder Structure

In the [Folders] tab under [Environment Settingsl, MOVIAS Neo creates [project folders]
with the same name as the project in specific folders called [Projects]. The necessary files
are created for projects and saved in the [Projects Folders]. Make sure to create a project
file (with an extension of “.nmp”).

The structure of the project folder is as follows. For example, [Projects] are in [MoviasNeo
Projects] in [My Documents], with the names of projects called [Project 1] and [Project
2]. Processing is conducted using the measurement image and calibration image (as well
as the optical distortion image and the external image for processing) specified during
the creation of the project.

The images from [Project 1] are copied into the [Project 1] folder to create the project.
[Project 2] references the images in the image folder to create the project.

My Documents/ MyDocuments/
MoviasNeo Frojects Measurementlmage/

Mesurementimages? . av

Calibrationlmadge. av

->

Projectl
Projectl . amp
Measurementimagel . av

Extemallmadge.av

Rederemoe

Project2 R ——

Project2.nmp

Project Folder Structure
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Settings can be made in this manner to either copy images to the project folder or to
reference images. Select copy/do not copy the image file in the same way as when
importing an image (p. 8-18) or adding an optical distortion correction chart (p. 5-25).
Settings are made during creation of the project.

Refer to =7 —| ZH TN RO FHA, =7V SBHEBNRONY FHA, (p. =T —!
Ty I7<=—BPEZEINTWERA, ) for details on creating projects.

Create 2D Analysis Project *

Measurement Image file

C:¥Program Files¥ nac¥Moviasieo¥ samples¥ Cellular.avi

Video Information

Frame Rate |9000.000 |fps ¥ | Frame Size |512 X480

® (Copy Image Files

Check [Copy Image Files] to copy images to a project folder.

Projects can be moved or copied to each project folder for managing.

This setting is used when you must move project folders such as when conducting
analysis on multiple computers.

® Do Not Copy Image Files

Uncheck [Copy Image Files] when not copying images to a project folder and when
referencing specific locations to create projects.

This setting is used for batch handling measurement images that are not moved and
when analyzing projects with images that have large file sizes

When measurement images are open, MOVIAS Neo searches locations by referencing
images from project creation. Project folders can be referenced if an image cannot be
found with this.

If opening projects by moving referenced image files to another location, copy the image
from the referenced location to the project folder.

(00355)L, 35
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3.2.2 Create a Project

® (Create a 2D Analysis Project

Create a project for 2D analysis. Perform either of the following operations to create a
2D analysis project.

v Click B) on the project toolbar on the =7 —! Z2RIEN RO D FHA, .
v Click [File] = [New 2D Project] on the menu.

The [Create a 2D Analysis Project] dialog appears.
Specify the measurement image, image information and camera name. Click [OK] to

create a 2D analysis project.
The measurement image appears after creating a project and then it switches to the

tracking mode.

Create 2D Analysis Project e Syunnnnnnnnnn@ Setting for the measurement image file

nnt®
—Measurement Image file sust

C:¥Program Files¥nac¥MoviasNeo¥ samples¥ Cellular.avi

[ Copy the Image fie @® ssssssnnnss@ Set the image file in the
e T T T T PP TP e AT e LT LT e . project folder to copy/do not
E Video Information E copy

Frame Rate |2000.000 |fps ¥ | Frame Size |512x480
T=0 Frame

(Time Base) 0 Number of Frames |150

Start Frame |45 End Frame [104

. shessnsnsssss@ Check/ set video information

= Camera
= Nickname
H

Cellular Sesssbasssssss==s@ Camera name

lr—lgxreﬁmgggﬂggh{l-lll-lll-l lllllllllll.PreVieWimage

Width 105 pixel

Height Lo pixel

oK Cancel

Measurement Image File
Designates the measurement image for the target camera. The measurement image
file formats that can be set include AVI, MCFF, BMP, JPG, PNG and TIF

Copy the Image File
Sets the image file in the project folder to copy/do not copy.
Refer to =7 —! ZHGLNEOND FHA, =TV BRGEB RO FHA, (p.TT

=\ Ty Ir=—I BREBEINTWVERA, ) for details.

Frame Rate
Sets the frame rate (fps).
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Image Size
Shows the size of the loaded image.

“T0” Frame (Time Starting Poitn)
Sets the “T0” frame (time starting point).

Number of Frames
Displays the total number of frames for the image.

Start Frame
Displays the starting frame of the loaded image.

End Frame
Displays the ending frame of the loaded image.

Camera Name
Sets the camera name shown on the project tree. The default is the name of the
measurement image file. * Do not use the characters \/: ! in the camera name.
Check [Auto Create from the Image File Name] to automatically set the camera name
from the image file name.

Preview Image
Shows a preview of the measurement image currently selected. Not shown if there is
an invalid name or if a file that MOVIAS Neo cannot process is selected.
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® (Create a 3D Project

Create a project for 3D analysis. Perform either of the following operations to create a
3D analysis project.

v Click EJ on the =7 —! BRITNB A2V FHA, onthe =T7—! BRITLNA
DY EH A,

v Click [File] = [New 3D Project] on the menu.

Two or more measurement image files and calibration image settings are required to create a 3D

project.

First, set the number of cameras used for analysis. Next, set the following for each camera

Camera name

Measurement image file

Video information settings

Calibration image

Copy/do not copy the image to the project folder

Click [OK] to create a 3D analysis project.

After creating a 3D project, the measurement image for the first camera appears and it switches to the
tracking mode.

ANANENENEN

Setting for number of
sync cameras

. : o Camera name
Create 3D Analysis Project K X “$ (each camera)
Camera selection tab @, @ Ry
v, b o lumber of Synchronized 2 —= o
¢”
111 ]R1—1 | o

Camera ||1- [V Auto name from the Image flle
Nlckname

" asurement [v Copy the Image file @uusunnnn "o,
r(j\!Program Files¥nac¥MoviasNeo¥samples¥3D¥L1-1.avi

"
Browse... *

Frame Rate [4000.000 |fps ¥ | Erame Size |768 X592
0 Number of Frames |379

Copy/do not copy setting for image file
in the project folder (measurement

T=0 Frame . 3 . .
image - calibration image)

(Time Base)
Start Frame |-1595 End Frame |-1221 .
| o
) Bl
" Ll
e e e e ) v ||
Ld
Calibration image file Calibration Image file [V Copythe Imagefile @uuumsunnnunn/®

setting(each camera)

Preview image Left:
measurement image
Right: calibration image

QC#Program Files¥nac¥MoviasNeo¥samples¥3D¥L-1-1-1.avi

Cancel

Number of Synchroni

zed Cameras

Designates the number of cameras used for measurement. Required for the

measurement imag

es.

Camera Selection Tab

Select the camera.
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Camera Name
Sets the camera name shown on the project tree. The default is the name of the
measurement image file. Set for each camera. Do not use the characters \/: ! in the
camera name.
Check [Auto Create from the Image File Name] to automatically set the camera name
from the image file name.

Measurement Image File
Designates the measurement image for the target camera. Set for each camera.

Copy the Image File (Measurement) (Calibration)
Sets the designated measurement image file and the calibration image file in the
project folder to copy/do not copy.
Refer to =7 —! BTN RONY FHA, =TI BRITHEONY FHA, (p.TT
N T2 — I BEEINTVERA, ) for details.

Frame Rate
Sets the frame rate (fps).

Image Size
Shows the size of the loaded image.

“T0” Frame (Time Starting Point)
Sets the “T0” frame (time starting point).

Number of Frames
Displays the total number of frames for the image.

Start Frame
Displays the starting frame of the loaded image.

End Frame
Displays the ending frame of the loaded image.

Calibration Image File
Designates the calibration image for the target camera. Set for each camera.

If there is a 3D calibration parameter file (*.3dc) in the calibration image folder, that
file is automatically loaded, and a project created with those calibration parameters is
set. For example, if the calibration image file is "Calib.avi", the file "Calib.3dc" in the
same folder is automatically loaded. If there is no 3D calibration parameter file, only
the image is loaded.

Preview Image
Preview of the measurement image and calibration image currently designated. The
measurement image is on the left and the calibration image is on the right.
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3.2.3 Open a Project

Open a saved project file (nmp). A maximum of 8 projects can be opened at the same
time. When a project is opened, you can continue from the point when it was last saved.
Perform any of the following to open a project.

~u

v Click L=~ on the =7 —! BRILB ROV F¥A, onthe =T —! BRILIBAD
N ERA, .

v Click [File] = [Open Project] on the menu.

v Drag the project file (nmp) to the main window.

m MoviasNeo - 2DProject - [Measurement ||

File View Playback Tracking 3D Constru

e & heEHS?

ala&afn] i =
B 2DProject
=[] Primitive Data
E-@ Cellular
i~-a Measurement Image
[ Real Scale Conversion
+-£H No Correct.
B Measurement Data
b P A D mnn s

=8t 2DProject]

-1 Primitive Data

i L1-1

i a Measurement Image

i Il Calibration Chart

i *-HH No Correct.

B R1-1
i--Za Measurement Image
+-{LY) Calibration Chart
+--FH No Correct

Open a project to add it
to the project tree.

B Measurement Data

&3 Analysis Data
hsssssEEEEEEEEEEEESN

To open a project file, MOVIAS Neo must be able t0 [voviasneo x

load it and write to it. If there was an error opening
the projects, as shown in the dialog box on the right, B\, ou do not have an sccess ight to Preject fie.
check and make sure the load attributes for that file o

are correct.

3.2.4 Close a Project

Close a project selected from the current project tree. Perform either of the following
operations.

v Click [File] = [Close a Project] on the menu.

v Select the project node on the Project Tree and click [Close Project] from the
right click menu.

(00355)LL 3—11
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3.2.5 Save a Project

Save tracking data, calibration data or analysis data. Perform any of the following
operations.

v Click E on the =7 —! BRILB ROV FX¥A, onthe =T —! BRILIBAD
N ERFA, .

v Click [File] = [Save Project] on the menu.

v' Press Ctrl + S.

v' Select the project node on the =7 —! BRITH ROV £/ A, and click [Save
Project] on the right click menu.

v" Click OK on the [Save?] dialog to close a project.

A message displays the results when the tracking,
calibration and optical distortion correction mode
is Complete. e Do you want to update Tracking Results?

MOVIAS Neo

_/"' It you slect "Discard", revert to the state
Select [Update] to save the current results to a file. bsiisihepliackplnode;

Select [Discard] to delete the current results and return to
the previous mode.

. Update (Y) : Discard (M) |

Set to confirm refresh operations when mode ended.
Refer to =5 —! ZBRITENRREOPV E¥A, . =F) Ty I/<—I PEBEINTVEHR
Ae ) [Restore Settings] tab for details.

Attn: Users of MOVIAS Neo Ver.1
The operating functions of the project files has changed from Ver. 2. Please
refer to 3.2.10 For Users of MOVIAS Neo Ver.1 (p. 3—19) for details.

Confirmation when ending modes has been changed.

In Ver2.20, when selecting [Discard] in the dialog above, the preceeding
contents are discarded and the project file is reloaded.

With versions before Ver2.10, if you select [No] to [Save?], the preceeding
contents are not saved to the file but are retained as data.

Attn: Users of MOVIAS Neo Ver.2.10 and later
/-\
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3.2.6 Save Project As

Assigns a name to save the project selected on the current project tree.
For a project with a setting of [Copy Image File] when a new project was created, the
image file is also copied when saving under an assigned name.

Click [File] - [Save Project As| on the menu to display the save dialog. Assign a new
project name and save. Do not use the characters ?*<>\"/|: ! in the project name.

New Project X

Type of Project

3D Motion Analy

Project Name |NU Namel

Define Flane Coordinates of Measurement Point with the
distance between Camera and Object

Test Number |

Directory |C:¥Usar5¥kasa.soyo¥Documents¥MaviasNao Projects¥N¢ Browse...

Comment |

.............. — =
[New Analysis Project] dialog

Type of Project
Shows the type of project saved.
Project Name
Sets the project name.
Test Number
Shows the test number set in [Project Information] (p. =5 —! 7 v 7 <w—7 BNEZS
nTHnERA, ).
Folder
Creates a folder to save projects. The default is the folder set in “Projects” in

“Environment Settings” (p. 8-28).

Comments
Shows comments for the project set in [Project Information] (p. =7 —! 7w 7 <=—7

BDERINHTVERA, ).

3.2.7 Change a Project Name

Changes the name of the project selected in the current

project tree. Perform any of the following. Rename Project X
New Name
v" Edit route nodes on the project tree.

Current Name

v" Select route nodes on the project tree and click [Rename | | [io tame:

Project] on the right click menu.
Cancel

v' Click [File] — [Change the Project Name] on the menu.

Do not use the characters ?*<>\"/|:!in the project name.
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3.2.8 Sessions

You can save and load multiple open projects as a [Session]. Sessions are handled as files
(nms) and the full path is saved for each project. *6)

|.'.-|l|..
\ Session File Content

M Path to "Test TrackZD.nmgp
a—tg  Path Lo "3champ

- '- Fath oo ‘IDPuc-jea.nm |':l1
® |

Test.nms

Aetwal Project File

Overview of a Session File Content
Perform the following from [File] — [Session] in the menu.

9 - -
m MaviasNeo - [Measurement Image] Cellular.avi

File View Playback Tracking 2D Construction Analysis Tool Window Help
New 2D Project Crl+2  fo7% v
New 3D Project Ctrl+3
Open Project. Ctrl+0O
Close Project
Save Project Ctrl+S
Save Project As.
Rename Project
Project Template ? gEEEEEEEEEg
Session > ™ QOpen Session -
o Session menu memmnEd SoveSession  m
Export > E SRR e

External Project Analysis Result >

Printer Setting...

Open a Session
Open a full path project saved in a session file (nms).
At this point, all of the currently open projects are closed.

MoviasNeo x

If a project file saved in the session file cannot be found
when a session is opened, a warning appears and only | €3 ciemmwoniesssmasssanpes vas ot oo
the projects found are opened.

Save a Session
Saves the full path of multiple projects currently open as a session file (nms).
Close a Session

Closes all of the projects currently open.

*6) The session file saves only the full path to each project file currently open. You
must separately save each project file.
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3.2.9 Project Template

Project templates save existing projects as project template files (nmt) and function to
create projects from template files.

Projects are created from the template files using all of the parameters other than
tracking results (tracking settings, calibration data and such).

Project template files (nmt) are used in conjunction with the auto update function for
control points, center of gravity points, analysis graphs, sticks, tracking figures, and the

analysis procedure can be automated. This function is used to perform the same analysis
on duplicates of different measurement images.

Refer to =7 —! ZHGTR RO FHA, =T BHEIEBEONY FHA, (p. =T
—| T I=—I BPEZBEINTWVERA, ) for automatic updates of visual points and
center of gravity points and refer to =7 —! ZH TN Ao FHA, =T —! BT
DEROVY FHA, p. 27! T Ir<v—0 BREEINTWVERA, ) for automatic
updates of graphs.

Next is an example that uses the project template function, creates a project template
file from a [Previous Project] and creates multiple projects from the same project
template.

D A [Previous Project] creates tracking, real scale conversion, control points and
analysis graphs from the new project created.

@ A project template file is created from this [Previous Project].

@ Next, [Project 1] is newly created from the project template created in @. Switch
to the tracking mode to arrange the tracking points, adjust the position and
conduct tracking. Once tracking is done, create the measurement data that
recalculates the control points and analysis graph with the tracking data and
performs auto updates.

@ In the same manner as in @), [Project 2] and [Project 3] are created from the
project template using different images, in order to create multiple projects.

(00355)LL 3—15



MOVIAS Neo V3 User’s Guide nac Image Technology Inc.

) - 4L BMD,
r s TP, FHG, TIF
BE =¥ o o< o B =
Add Trackng Pamnt . - L8V
Create New Real Scalke Create Vinuwal Create Position
5ot Trackng Parameser ) ) + Breel Book
Praject - Conversion  Point Graph Output

Conducs Trackong

g M project template file i created from this [Previous Project] [ .amt).

= o )
: m .I’H.IDDI'I"IE'DCB"!,' update E L ATT BT

=“ e

: mmmawlw update I

- ATT BRIP
S SEARARIREEERARIREARARAREE A AR,
H
a o s
: ER&BISCBECD ¥ : iy BF'MNG;R
: I mversion *
Create prajects from => : ' g0 Automatically update H . g‘?ﬂt =
rempite s & : | : L8V
) . S irtwal Podnt H Templa
Adjust the position and = 1os Mutematically update " Bocel
condut tracking : ﬁ Pesition Graph : s
mEEEEEEEEEEEEEEEEEEEEEEEn R -

Example Using the Project Template
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® (Create a Template from a Current Project

Click [File] - [Project Template] — [Create a Template from a Current Project] on the menu
to create a project template file (nmt) from a currently selected project.

mMoviasNeo
File View Playback Tracking 2D Construction Analysis Tool Window Help

New 2D Project Ctrl+2
New 3D Project Ctrl+3
Open Project. Cirl+O

Close Project

Save Project Ctrl+S
Save Project As...

Rename Project

SUiEEEEEEEEEEEEEEEEEEEEE,

Project Template >m Create Project from Template(L) :

Session Project template mEEEED  (Create Template from Current Project(S) =
CAAERERRNERNRNNNRRNRNNNRNENNNRNRENNHN]

Import menu >

Export >

External Project Analysis Result >

Printer Setting...
Print... Ctrl+P

Project Information
Environment Settings

Since the file save dialog is shown, input the file name and save. At this point, a
description of the template file is given.

@ . :

Netwark
File pame [CellufarSampleFraject.amt ~ Save

Save as type! [Movizs Nen Project Ternplate Filestermt) v | Gancel

Description of Template

Enable to write a description of the template file.

Notes describing the
template file

® C(Create a Project from a Template

Click [File] - [Project Template] — [Create a Project from a Template] on the menu to create
a project from a project template file (nmt)

Open the project template file (nmt) from the open file dialog. While the file is saving, if
the file description is included, a description of the template file appears under the dialog.

[ Open X
Lack b [ Templates ~| = B
1 Name - Date modified
| CellulerSampleProject.nmt 6/10/2022 3:20 PM
Guick access
Desktop
"

Libraries

This PG

d‘ < >

Networle

o File name: [CellulerSampleProject nmt -] Open
Files of type [Mowvias Nea Froject Template Files(rrmt) v | Gancel
SN NN NN NN NN NN NN NN NN EEEEEEEEEEEE
. n g .
= Description of Template fede== The template file
= | Enable to write a description of the template file. . o A0
. . description appears
- -
. .
EE SN EEE NN NN NN NN NN N NN EEEEEEEEEEEEEEN
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Open the project template file to show the create project dialog. Select the measurement
image and create a project. Specifying an image with the same size as the project
template file is required. For 3D analysis projects, the size of the measurement images
and the size of the calibration images for all the cameras must match with the template
files.

Create 2D Analysis Project X

Measurement Image file

Select Image of 512 x 480 Browse...

projects are created by applying all of the saved project parameters (tracking settings
and calibration parameters) to the template.

If creating a 2D measurement project from 2D measurement project template files, the
project template calibration settings are applied to the 2D calibration parameters.

If creating a 3D measurement project from a 3D measurement project template file, the
project template calibration settings are applied to the 3D calibration parameters. If
creating 3D measurements, there is no need for calibration image settings.

Calibration image settings are required to verify or correct calibration settings for project
templates.

For 3D projects created from project templates, the calibration image can be set from
[Change Image File] on the right click menu of the project tree after creating the project.

x
B2 no-tePC

= Primitive Data
3-8 L1-1

-—a Measurement Image ‘

| Select from the project tree |
?‘ [Calibration Imag

BE] -bration Char] e
i -FfH No Correct. Delete
-8 R1-1 Clear Daia
i a Measurement Im Change Image file ]
[l Calibration Chart

_ =HANo C‘;”l Calibration image settings |
|:|"" Measurement Datg
B33 Analysis Data Show Image

Accuracy Validation for 3D Cal

Property
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3.2.10 For Users of MOVIAS Neo Ver.1

MOVIAS Neo Ver2 is different from Verl.

Project Files

The project file format is different from Ver. 2.00. When saving projects created with
MOVIAS Neo Ver.1, they are saved as Ver. 1. Projects created in Ver. 2 cannot be opened
with MOVIAS Neo Ver.1.

MoviasNeo X

| . Failed to load Project file
‘.

When Opening a Ver. 2 Project with MOVIAS Neo Ver.1
When changing project files created with Ver.1, save confirmation message appears.
If you select [Yes], it is saved as a MOVIAS Neo Ver.2 project file. If you select [Nol, the

save will be cancelled.

If you must keep Ver.1 project files, make sure to use [Save As].

External Project Link Function

MOVIAS Neo Ver.2 does not support the new linking function for external projects.
Instead, use the open multiple projects function to compare analysis results.
Ver.2 cannot perform links to external projects created in Ver.1.

Click [File] — [External Project Analysis Results] — [Delete] on the menu to delete the
link with an external project.
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3.3 Operating Modes

With MOVIAS Neo, playback, synchronized playback, tracking, calibration and
measurement data creation is conducted in each of those modes.

The mode display bar for the operation main control bar is displayed for the current
operation mode.

B8 wWe2T Q& &8 n|&le < : Syne Display Modk -

3.3.1 Display Mode

The display mode is the mode to perform playback operations on the active window.
Perform either of the following.

v Click L onthe =7 —! IR FE 25V £¥ A, on the main control bar.
v Click [Playback] — [Display Mode] on the menu.

Perform any of the following to open a new window. & % CellularsampleProject
é- [ Primitive Data
. . . . R .
v Click [Show Video] on the right click menu on the I easurementimage
project tree mode. :g.ziiff::ﬁ”"e”“’”
v" Double click on the project tree mode. Mezsurement Data

(8 Analysis Data

You must switch to the display mode to access = J—! ZRITHN
ROy ERAL, p. 2T Ty I=—IBERINTNER
Ao ), Export as AVI (p. =57 —! T v 7w — I BEBEBEINTVEER
Ao ), [TO Frame (Time Starting Point)] (p. 8—27), =5 —! &
TERROPDERA, p. 2T T o I~v—IREEINTNE
A, ).
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3.3.2 Synchronized Display Mode

Synchronized display mode of the window currently displayed.
If frame jumping a window, all the windows displayed jump to the same frame.
Perform either of the following to access the sync display mode.

v Click - onthe =7 —! ZRITNR22Y £ A, on the main control bar.
v Click [Playback] — [Synchronized Display Mode] on the menu

The sync display mode is activated immediately after a new window is open.

If playing back in this mode, all the windows perform synchronized playback. The order
of operations is identical to that for the display mode. You can adjust the loop playback
and the playback range. The playback frame range is the maximum range for all the
windows. The update time interval during synchronized display is the frame rate on the
selected window.

The sync display mode will remain even when switching to an active window that cannot
be a window to active from a window processing any mode. For example, if the graph
window is made the active window during tracking, the graph window switches to the
sync display mode
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3.4 Playback Operations

3.4.1 Playback

Plays back in an active window.

Playback using the =7 —! ZRIEN ROV FHA,

Jump to starting or ending frame

b . Frame by frame forward, frame by frame rewind
) Play (Loop play)

T Reverse playback (reverse loop play)

|

Stop

During playback, each window functions as follows.

Image Window Plays images

Graph Cursor moves along with the current frame.
List Selection moves along with the current frame.
Stick Displays the current frame stick data.

3.4.2 Loop Playback

Performs loop playback within the playback range. Click [Play] once during playback for

loop playback. The playback range is repeatedly played during loop playback.

Click [Stop] or switch to another mode to end the loop playback.

Loop Play

Access playback to enable only playback
in the current direction and stop. Press
[play] again for loop playback. When
there is a short range for a loop, it is
easiest to temporarily set a longer range
for loop playback and then set it to a
shorter range for playback.

(Forward loop playback cannot be made
at the final frame. Likewise reverse loop
playback cannot be made at the first
frame.)

(while playing)

(during loop playback)
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3.4.3 Index Frame Setting

Registers the designated frame as the index frame.
Click ™ '® on the =5 —! ZRITN RO £HA, of the =F7—! ZRIEN/EONY £
HFA, toset.

L)

Register and Cancel Index Frame

Registers the current frame as the index frame. If cancelling the index frame,
move to the target index frame and click ™ again.

Index frames for all the images displayed in the synchronized display mode
are registered or cancelled.

>

Jump Index
Jump to the next index frame.

3.4.4 Playback, Tracking Range Settings

Conducts playback and tracking processing for the playback range.
After creating a project, the playback range is set for the entire range of video data.

Drag the playback range with the playback slider on the playback bar or input a number
into the playback setting control bar on the playback bar to set the playback range.

Or, set the current frame as the [Start Frame] with [::, or set the current frame as the
playback end frame with :]]

—— F\nu:l| or | |
<1 \ =l

".... ‘-‘l" ‘.

....lll.. “l““-- ..0
gt *
Playback range And / Or button
Current[ms]|2.164 Start[ms] | 75833 Endlms] 97500 Play Rate| 15 :lv
...'. -“'

Playback range

With synchronized playback, you can set the synchronized playback range from the
playback range for all windows shown.

And :
: | [And] button Sets the overlapping range for the playback range on all

the display windows as the synchronized playback range.

or [Or] button Sets the range including all the playback range for all of

the display windows as the synchronized playback range.
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The frame rate is set from the playback control bar on the playback bar.
The following values can be set for the frame rate. The frame rate can be input directly.

Plarny Rate hd

iggaawmqmm.&.mm—t

g0
120
240
450
g0
1820

3.5

Correct the Image Displayed

Adjusts the image quality in the active window.
Switch to the display mode and click [Playback] — [Image Quality] in the menu to show the image

quality adjustment setting dialog.

This adjustment only applies to the image shown. It is not reflected in the tracking mode.
If conducting image quality adjustment for tracking, refer to =7 —! BTN RO 0 *

MEAVLU

p. =7 Ty Ir=—IBPEBIhLTWERA, ).

Image Quality Parameters
Gamma
® g
" Low
(" NORMAL

Contrast 100

N
_
Brightness 0

N
4|
Chroma 100
N
L
0K Cancel Default |

Gamma Correction
Select from OFF, LOW, NORMAL

Contrast Adjustment
Set in a range of 0~300.
(Default value: 100)

Brightness Adjustment
Set in a range of -200~200.
(Default value: 0)

Chroma Adjustment
Set in a range of 0~200.
(Default value: 100)

Default Button
Restores all the settings to the default values.
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3.6 Zoom In or Zoom Out the Image Displayed

Zoom the displayed image with the zoom control bar on the main control bar.

[a] & & n| g~

Zoom Control Bar

Q Switch to enable and disable zoom. Use when zooming into a specific area.
Extended display.
Zoom rates are as follows. Minimum 25% < 33% <& 50% © 100% < and

then in increments of 100% to a maximum of 1600%

= Shrunk display.
1 Display the image at the original size.

v Display the image fit to the size of the window.

3.6.1 Zoom In to a Specific Area

The cursor changes into a magnifying glass on the image when the zoom tool is enabled.
At this point, left click the image to zoom in, centered around the location clicked.
Also, drag on the image and a rectangle with a red border will appear. Stop dragging to

zoom in at the center of the rectangle.

P (Measurement image] Celularavi P ﬁ T

Zoom in a
specific area
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3.6.2 Zoom In or Zoom Out Using the Mouse Wheel

Zoom in on an image by turning the wheel towards the back and zoom out by turning to
the front. Zooms without changing the position of the cursor.

3.6.3 Scroll Across the Image

Press and drag the wheel on the image to scroll across the image,

T

Drag with

the wheel

3—26 (00355)L,



MOVIAS Neo V3 User’s Guide nac Image Technology, Inc.

4. Tracking

Tracking Mode

The tracking mode is the mode to perform interpolation or tracking of the display
settings, tracking settings and functions for the measurement points.

To switch to the tracking mode, access the measurement image window and perform any
of the following.

v Click .ii‘ onthe =TT —! ZRIENE OV ¥ A, onthe =T—! BRITHRD

Y EH A,

v Click [Playback] = [Tracking Mode] on the menu.

v Click [Change to Tracking Mode] on the right click menu in the measurement
image window.

Switch to the tracking mode to display the measurement point list and the tracking
dialog bar.

W MoviasNeo - [Measurement Image] Cellular.avi
Main control bar

fesrafdaeaicsaPiEEese b i S e S I Il Il I I I IS SIS SN NN NN NN NN NN NN EEEENEEEEEEER
== S - XONaY::] 1] = E‘- o :I Tracking Mode
‘Illl.lll.l‘..’.lI‘I'IlrIIlllIll-I'l‘l"i.‘. J IIIIII.----------- I

iy ® @ -

" CellularSampleProject = T o

[Measurement Image)] Cellular.avi ! 8] 7_ll_u_l_lj
-3 Primitive Data Point 4 SN KN
=-@ Cellular ’t.
— Measurement Image °

[ Real Scale Conversion )
L No Correct. Tracking control bar
@- () Measurement Data

® &8 Analysis Data

Zoomview

- u| .| T -
mBpointo O A Ready Olnf '.M . I
B B mBpoint1 O A Reagy Clmu==® easurement point list
Tracking dialog bar E@rom2 © A B Reay O -
R@ront3s & A B Ready O
m@rointa & A Ready O
mssssssssssssmmnn

Funjoea |
A

1-X
ﬁ?’umolﬁaen

q;!-,l-.r“r r T T“ﬁ'ﬂ"‘."""" ...-...-..l’u&rﬂ[ﬂs”’-...gv.!rlﬂnﬁr".'-Mm!]?.‘..-‘@FBEW

| f \ =)
Overview of the Tracking Mode

Read(

Window toolbar

Operating mode toolbar ~ Measurement point selection : Zoom control bar Mode display bar
L 4 L 4 . L4 ®
_.-...-'.......-...-...-...-...-.'..-...-...-..---...-'....... ...l..'{.. EEEEEEEEEEEEmEEEEEEESEEEE,

TEE Ge 7 bl s i Talalalnlels J e

i
-........;............ ssnnmm siEsssEnssnSEEEEEEEEEEESN

B S iy Ry L (Trackmg Mode)
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4.1.1 Tracking Dialog Bar

Shows the tracking results and tracking status. Shown only in the tracking mode.
The tracking dialog bar displays the following.

v' X - T graphs, Y - T graphs, X - Y graphs
v' Tracked, untracked frames
v Tracking status (regardless of interpolation).

e X-TVY-T,X-Y
Shows the tracked coordinate values. Displays the X coordinates and time or frame
graph, Y coordinates and time or frame graph, X and Y coordinate graph.

pasoeaun ‘ Sunjoed |
smelg Sunjoed |
AX] LA L-

® Tracked or Not Tracked

This is a graph with Point ID on the vertical axis and time or frame on the
horizontal axis. Determines whether tracking is based on the presence of plots. If
the location confirmation is successful, a tracked graph is shown.

If location verification is not performed (such as when tracking fails, or
measurement points are deleted) an untracked graph is shown.

Point ID can be verified in =7 —! ZRITBEONY A, p. =TTy r~<—
IREBRERINTNERA, ).

paxoenun | Supjoed)

10 15 20

-5 0

Timelm

Example of the tracking shown for Point 0 (ID #: 1). Tracked frames are plotted.

pesoe.qun  Suijoed|

Example of the untracked section shown for Point 0 (ID #: 1). Untracked frames are
plotted.
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® Tracking Status

Graph with Point ID on the vertical axis and time/frame on the horizontal axis.
Shows the status of interpolation conducted during tracking.

“+«”1s shown if tracking was successful and “X“ is shown when tracking is
restarted (hidden point tracking). “ B “is shown during group tracking and

“ 47 is shown with function fitting.

Grou}btracking Funcs'on fitting Res%lrt tracking

e )
L

smeyg Sunjoed |

Example of Tracking Status shown for Point 0 (ID #: 1)

® Mouse Right Click Menu on the Tracking Dialog Bar

Select Measurement Point
Measurement point selection mode. Select a graph point to jump to that frame.

Zoom
Zoom mode. Zooms the designated range by dragging.

Cancel Zoom
Cancels the zoom and shows the data for the entire range.

Interpolation
Shows the interpolation dialog. (p. =7 —! 7 v 7 ~v— BEEINTWVERFA, )

Fix Display Range
Setting to change the display range or fix the image size for the X-T or Y-T or X-
Y graphs.

Tracking Status Display

Displays the interpolated frames. Select the status shown under the [Tracking
Status] tab.
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4.1.2 Measurement Point List and Tracking Control Toolbar

The tracking status for measurement points currently zoomed is shown on the
measurement point list. It is also shown in the message display area during auto
tracking.

Message display area (only o

during tracking)
% Point |1 [c.]staus o] T 2 bl P o
«Epointo % A Ready O . = = | 1| G | Status
= & point 1 s A Ready O - Epointo % A Ready O
"Hront2 O A Ready O . 4 Point 1 s A Ready O
"Hpoint3 © A Ready O - Po?nt2 0o A Ready O
"Hpoint4 % A Ready O === @ Measurement Hpoint3 © A Ready O
b . point list Hpoint4 & A Ready O
. .
: -
. .
: -
. .
Standard Tracking
® Points

Shows the names of the measurement points. Points checked in the boxes to the
right of the point name are subject to tracking or interpolation with the fitting
function.

® Type
Displays the type of target marker. Select from quadrant G’, white dot °, black dot
‘*and feature point 5,

® Tracking Method

Select from auto A or semi-automatic *# or manual M . Frame by frame is
automatic in any method.

Auto Automatic tracking of measurement points and verification of location.
Processing is suspended if detection of measurement points fails. After
manually verifying the positions, restart auto tracking.

Semi-automatic Automatic tracking of measurement points and manual
verification of location.

Manual Manual tracking of measurement points and verification of location.

Click ¥ or press the space bar in the zoom view to check the measurement point
location.

® Graphs
Check points to display on the tracking dialog bar.
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® Status

Displays the status of the measurement points in the current frame. The statuses
are as follows.

v Ready
Coordinate values for measurement points have been made. This is also the
status when auto tracking is successful.

v" Correlation Value Dropped
During tracking, the correlation coefficient dropped below the threshold value
so tracking failed.

v"  Failed to Detect Center
Failure to detect the center of the marker.

v" Not Set
Tracking not performed.

v" Disappeared
Tracking failure.

v' Awaiting Verification of Point Position

Auto detection @ performed. Awaiting the verification button i to be
clicked.

v' Awaiting Point Position Specification

Manually correcting the location. Awaiting the verification button v to be
clicked.

v Awaiting Camera Response (Only for 3D Analysis)
The measurement point positions are set for other cameras but not for this
camera.

Link the cameras ﬂE and add the measurement points to this camera.

® Overwrite Tracking of Measurement Points

Track while overwriting the previous

tracking results. Overwrite settings
Check the box for auto tracking to correct s
auto tracking in all the tracking ranges. | point [1-]1-[ 6. Status | Overwrite Wacking }
Make sure to perform auto tracking on [HEpointo % : Ready O .
. : : : Point1 % Ready .
track}ng pomtg subject to over‘wrlt'e Bronia © A Reacy :
tracking each time that auto tracking is |(®Epoiniz © A Ready T
performed. Once tracking is finished, ([Mroint4 & A Ready I .
[ e

remove the check for [Overwrite
Tracking].

To fine tune the range for retracking, use [Delete Tracking Results in the Specified
Range] (p. =7 —! 7w 7 v —I BEBRINTWVERA, ) to delete the results of the

specified range and then conduct auto tracking.

To enable overwriting tracking after adding new measurement points, set [Enable
Overwrite Tracking when Adding New Measurement Points] (p. =5 —! 7'v 7 <=—
IMERBINTVERA, )inthe =7 —! BRITB ROV £¥ A, [Tracking] tab.
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4.1.3 Zoom View

Fine tune and set the measurement point location with the zoom view.

H O E

Zoom in and zoom out.
Magnifications of “100%”, “200%”,
“400%”, “800%”, “1600%”.

Automatic detection of
measurement points.

v Verification of measurement point
location.
(use the space bar)
g Back
ack.
a00%  ~
)&% 31 o]

Display the [Measurement Point
Properties] dialog (Refer top. =5 —! 7 v /< —7 BEZINTVE
A, )

® Set the Zoom Method

Select [Set the Zoom Method] on the right click menu, and then select “Nearest
Neighbor”, “Bilinear” or “Bicubic” to set the zoom method in the zoom view.

a, w
Point O hd
Zoom In
Zoom Qut

Detect Centroid
Enter

Cance

B LRt e A e) o« e
Zoom Method > & Nearest Neighbor

| = Bilinear
e Bicubic
"éi e ras .@....... .......................

Set the Zoom Method

lllll'E_

I
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4.1.4 Tracking Control Bar

Shows at the top of the zoom view when in the tracking mode.
Tracks and implements the stop and tracking settings.

Be DY E B

Tracking Control Bar
(only While'tracking)

Tracks the current frame and then switches to
the next frame.

Tracks the current frame and then moves to the
previous frame.

Starts auto tracking in the forward direction.

Stops auto tracking.

‘i_@ Starts auto tracking in the reverse direction.
2

@ | g [0 ~ @
Performs interpolation for the fit function.
(Refertop. =7 —! Tv I/ <w—I REBINTVERA, )

Shows the tracking properties. (Refer top. =7 —! 7 v 7 <w—I RERINT
WERA, )
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4.2 Measurement Points

4.2.1 Target Markers

The four types of target markers that MOVIAS Neo uses for auto tracking include
quadrant markers, white dot markers, black dot markers and feature point markers.
Fixed points can also be set.

® Quadrant Markers

Quadrant markers are circular or square target markers that
are divided into four sections, as shown in the examples to the
right.

MOVIAS Neo first searches for markers or their locations in
correlating images. Next, it uses the feature where the marker
1s divided into four sections to detect the center of the marker
in sub-pixel units.

When conducting quadrant tracking, the quadrant angles are
calculated while tracking. Refer to =7 —! BR7THA Ao F
A, =7 ZBBRENRAEOPDVERAL, (p. =71 TvI=
— I BREZEENTWVERA, ) for the method to verify the
angles calculated.

Also, use the calculated angles with the drawing function to
apply to any analysis that includes rotation. For details, refer
to T7=I BRBENEOND FHA, =TI BRITLAONY
F¥A, @ TFN T I REBEINTVERA, ).

® White Dot Markers, Black Dot Markers

White dot markers have a white dot in the middle of a black
background while black dot markers have a black dot in the
middle of a gray background, as shown to the right. MOVIAS
Neo first searches for markers or their locations in correlating
images. Next, the center of gravity for the object containing
the point with the greatest correlation is determined in sub-
pixel units. Select either the area center of gravity method or
the weighted brightness area center of gravity method to
detect the center of gravity.

® Feature Point Markers

Unlike the quadrant markers or the white dot or black dot markers, these markers have
no defined shape. MOVIAS Neo searches for correlating images and tracks the area with
the greatest correlation (the area that best resembles the image).

® TFixed Points

Unlike the above-mentioned measurement points, these points are not tracked. They are
measurement points with the same coordinates for all the frames.

® User Defined Points

4—8 (00355)L,
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Measurement points where the coordinates are calculated from the previous
measurement point. Measurement points already tracked are required to add user
defined points.
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Sets the properties for the selected measurement points. Performs settings for name
changes and display and the tracking method.
Use any of the following operations to set the measurement point properties.

v Click in the zoom view.
v Click [Measurement Point Properties] on the right click menu in the zoom

view.

v Click [Tracking] = [Measurement Point Properties] on the menu.

Depending on the type of measurement point, the following measurement point

properties dialog will appear.

Quadrant, White Dot, Black

Measurement Point Property X

Name Point 0
D Number |1

Display Setting
[¥ Show Trajectory

Number of Future ’ﬁ
Number of Past ’ﬁ
[¥ Show Name [v Show Position
Tracking Setting
[¥ Enable Tracking
Tracking Auta h
Type of Tracking Quadrant -

Color I Red (bright) v
[¥ Show Graph of Tracking Results

[ Overwrite Tracking Results

Details of Tracking Parameters
Apply and Save as Defaults

Measurement Point Property

Name Foint 4
5

D Number

Display Setting

v Show Hame [v igha;ﬁmPn"isiti"nn;

Tracking Setting

100.000000 El:
80.000000 E|:
Fixation Point hd
Color I Red (bright) v

[¥ Show Graph of Tracking Results

Position X
Position Y

Type of Tracking

Apply Cancel

X

Measurement Point Property

Name Point 5
ID Number |6

Display Setting
[+ Show Trajectory

[¥" Show Position

Number of Future
Humber of Past

[¥ Show Name

Tracking Setting

User-Defined:Relative pc v
Color B Red (bright) v

[ Show Graph of Tracking Results

Type of Tracking

Apply Cancel

X

Dot, Feature Point

Name
Name and ID Number

Fixed Points

User Defined Points

Shows the name and ID number of the measurement points.

Display Settings
Show Trajectory

Check to show the trajectory on the image.

Number of Previous Frames and Number of Subsequent Frames
Sets the length of the trajectory shown on the image.

Show the Name of the Tracking Points
Check to show the name of the tracking points on the image.

Show the Location of the Tracking Points
Check to show the location of the tracking points on the image.
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® Tracking Settings

Perform Tracking
Check to perform tracking.

Tracking Mode '
Specifies the tracking method. Select from auto A or semi-automatic 7 or
manual M. (Refer to p. 4—4)

Type of Tracking Point
Specifies the type of target marker for the measurement point.

Tracking Point Color
Selects the color shown for the measurement point tracked.

Show Graph of the Tracking Results
Check to display the graph of the tracking results on the tracking dialog bar.

Overwrite Tracking Results
Check to enable =7 —! ZBRTHRRONY F¥A, (refertop. =TF—! T v I ~—
IREBEBINTHERA, ).

Detailed Settings for the Tracking Parameters
Shows the [Adjust the Tracking Point Parameters] dialog (refer to p. 4—11).

X Coordinates, Y Coordinates (only with Fixed Points)
Sets the coordinates.

® Apply and Save As Defaults

Used to save the tracking settings as the initial values for subsequent measurement
points. The tracking settings are saved in the application, so they are used as the initial
values even when MOVIAS Neo is restarted. Use [Load Factory Parameters] in
Environmental Settings to disable the saved values.

Refer tothe =7 —! BBRIER ROV F¥HA, . TF-!TvI<v—IREREIN TV E
A, )inTF—IBREBLEONY FHA, for details.
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4.2.3 Detailed Settings for Tracking Parameters

Several parameters must be properly set for auto tracking target markers with MOVIAS

Neo.

These parameters are called [tracking parameters].

Tracking parameter settings are set in the [Adjust the Tracking Point Parameters] dialog.

Click _Petals of Tracking Parameters | in the [Measurement Point Properties] dialog (p. =5 —! 7 v
Jw—I WERINTVERA, ) to open [Adjust the Tracking Point Parameters].

‘Tracklng Point Parameter
Image display area

.'ll...

Foint 0

&8 0% <] | Coordinate of Correlation(1434.832, 689.180)

e

O —
e — Correlation Farameter ———.

E Template Size (Initial Value is Default or Auto-detected Valuey
E width |9 El: Height |9 El: Pixel

Area to adjust the
correlation parameters

[~ Lockin Square

H
7 Update Template Image and Size

1 El: Frame(s)

3§ (" NotUpdate (Use Template of the first frame)
i

4 @& update every
H

= Search Area (% of Template Size)
1

& Horizontal 275 Elﬁ Vertical 275 El:
H
H

[ Lock in Square

-
.

H =
= Minimum Correlation Factor (80 :|,

H
©  Diameter of Circle to detect Centroid
80 = 9 x Template

Area to adjust the target
marker parameters

cnce_|

Blue border : Search area

Pink border :Template size

Blue X : Location currently set

White + : Location detected with current setting
Red circle : Center point detected (quadrant only)

(Not shown when white + not detected)
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® Correlation Parameters

The four correlation parameters include “Template Size”, “Update Template”, “Search
Area” and “Correlation Coefficient Lower Limit”,
Template Size
Template Size (mnitial Value s pefauitor Avio-detecied vaeey 1€MPlates refer to the original image used as the
o I B T R correlation standard. The size of the template is set in
[ Lockin Square pixels.

MOVIAS Neo searches images for the image with the
highest correlation to this template. The size of the
template impacts the tracking rate.

Update Template
e Sets the template to refresh at each frame.
& ptateevery [T 2] Frame(y) There is no need to change from the default settings
" Not Updete(use Template of the first frame) (update at each frame) for the quadrant marker, white

dot marker or black dot marker. With feature point
markers, the center point detection accuracy decreases
as the template is updated so in principle, try not to
refresh. However, if the target rotates or is odd
shaped, the template must be updated so update as
infrequently as possible.

Search Area
S Ea T B The search area is the area searched for sections with
horzortal[775 =] vercal[275 =] high correlation. In the search area, the template
[ Lockin Square image is moved bit by bit to detect sections with high
correlation.

The size of the search area is set in %, using the
template as the standard.

If the target has a high motion velocity, expand the
search area.

If there are other targets of the same time in the
vicinity of the target, make the search area smaller to
avoid errors in identification.

The size of the search area impacts the tracking rate.

Correlation Coefficient Lower Limit

Winimum Corrlaton Factor [80 2] The correlation coefficient is the level of correlation,
expressed as an integer from 0 to 100.
If the correlation coefficient is 100, the two images
match completely, and the level of correlation
decreases and the number decreases.
During auto tracking, if the correlation coefficient
drops below the lower limit, tracking stops.
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® Quadrant Marker Parameters

Diameter of the Center Point Detection Circle
""" Quadrant Centroid Detection Farameter --— This is a parameter stipulating the diameter of the
Diameter of Circe to detect Centroid circle to detect the center point of the quadrant
2] wxrenpie marker. Set as a % of the template size. The center
point detection circle is shown as a red circle on the
image. The detection circle must be within the

marker.
® White Dot,”Black Dot Marker Parameters

Binary Threshold
------ Bright Dot/Dark Dot Detection Parameter —— Set the brightness range for identification as white
By Tt dot/black dot. The binary threshold value settings
(& Update Every Frame (Relative Threshold [0~100%])
Al Frames Fixed (Absolute Threshold [0~255]) cannot be changed from MOVIAS Neo Ver2.20.
‘ > \ € To track in the same manner as with Ver2.10, use
o mw = «— “255” or “100%” as the upper limit for white dots and
06 Calenintion Method adjust the lower limit. For black dots, use “0” as the

@ Standard (Centroid) (" Luminance Centroid lower limit and adjust the upper limit.

Update Every Frame (Correlation from the max/min

Lower limit input brightness)

Upper limit input Set the threshold value [0-100%] for the brightness

within the current template.
Upper threshold <« (Max brightness within the
template)
/ (Min brightness within the
template)
X Upper limit input [0-100%]
Lower threshold <« (Max brightness within the
template)
//(Min brightness within the
template)
X Lower limit input [0-100%]
to identify the white dot/black dot from the range. The
threshold value changes every frame. The image is
enabled so the brightness gradually changes.
All Frames Fixed
Sets the threshold values as a brightness value [0-
255].
Upper threshold <« Upper limit input
Lower threshold <« Lower limit input
to identify the white dot/black dot from the range.
COG (Center of Gravity) Calculation Method
Specify the method of determining the center of
gravity in the area extracted, using the threshold
value as the standard.
The center of gravity is calculated for the detection
point when using area center of gravity.
The center of gravity is calculated according to the
brightness of each point when using the brightness
center of gravity.
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® Feature Point Marker Parameters

Specify Position for Coordinate Detection
Spedify Position for Coordinate Detection Designates the location of the template for the
borzonal [1 =] vertcal [0 2] feature points (points clicked). . ' '
For example, enable when tracking sections with
sharp angles.

(Fix the specified position and shift the Template

Line-Edge Tracking

[ Use Tracking Angle 40 El: deq.[0~360]

Here is an example of a tracking target in the square
black area of the figure to the left.

— Feature
noint

Click on the upper left corner of the tracking target to
add the feature point. After adding the feature point,
Template area B e the template becomes a square centered around the
feature point and the detection coordinate location
becomes H: 0, V: 0.

To improve the tracking accuracy, move the template
to the area where the feature is the tracking target.

| Line Edge Tracking
Designate the tracking direction as well as the
square search area.
To specify the direction, check [Use Tracking

Angles] and specify the angle (0~360°). If the

angle is specified, a line appears on the image at
the set angle (preview). After setting, tracking

. . occurs in the direction specified.
Line preview
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4.2.4 Operation of User Defined Points

User defined points are measurement points that are detected from the coordinates of

existing measurement points. Add on the image window and perform the detailed
settings in the [User-defined Points] dialog.
User defined points can be used in [Superimposel, [Show Graphl, [Show List], [2D
Calibration], [Origin Point, Axis, Reference Points] and [Reference Points for Image
Alignment] in the same manner as other measurement points.
® Example of the Operation of User Defined Points

The basic operation of user defined points is as follows.

\
1. Select user defined points L from the measurement point toolbar

L X YoXaX=

2. The user defined point dialog will appear.

'%3“ [Measurement Image] HandleRight.avi

User defined point dialog

User-defined point

® Fix X: |1456.000 pixel
(" Relative position
Y: |544.000 pixel

(" 2-point (percent)

Calculate the position
@

a c 31.000
"

" [” Hold Current Setting.

'Add New User-Define Point j

NN NN SN NN NN NN NN NN NN EEEEEEEEEEEEEEEER
T

Bt MEEA BARDEHERR>

3. Select the type of user defined points and set the parameters.

In the following diagram, select [Relative Position] and select [Point 0] and [Point
1] in [Reference Points].

IHJ User-defined point dialog X

User-defined point
CLTTTTTT I
| : X: 652000 pbeel
=
Point1 v |% 2 v 383.000  pbel
(" 2-point (percent) ===em=smaad

" Fix

Calculate the position

(® Every Frame

(" With the Specified Frame: 31.000

[~ Hold Current Setting.

Add New User-Define Point
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4.
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Click the measurement location to add user defined points.

After adding, the coordinates of the user defined points are automatically
calculated, and the trajectory is shown on the tracking_graph.

nE

1))

1000

\
N ‘
GO0 =
R , )
%\\“_\\

e e e e

JERZ AR

Add user defined points

Tracking graph after adding user defined points

After adding, detailed settings can be made in zoom view or in the dialog.

Refer to [T —! BRIEBROND EXRA, |(p. =T Ty I7v—IBREEINL T

FH A, )for detailed settings for user defined points.

Image] H. ight.avi

=] B

Adjust the coordinates in zoom view.
0

User-defined point
: 11148.000  pixel
: [878.000 pixel

® Fix X:
(" Relative position v
(" 2-point (percent)

Calculate the position
(O

C 22.000

[ Hold Current Setting.

Edit Point 3

EiEN BARBERRAER

Ala] 2 3jv|- |

=~ HandleRight
&-[%] Primitive Data
=@ HandleRight
-« Measurement Image
[ Real Scale Conversion
£2 No Correct.

If you close the user defined points or select another type of measurement point, the user
defined point operation ends, and the settings are locked. To correct the completed user
defined point settings again, click on the defined point corresponding to the
measurement point list and the user defined point dialog will reappear. Delete the check

on [Keep the Current Settings] to perform the operation.

[f,n User-defined point dialog X

User-defined paint

C [ponto -] X |114s.000 pixel
.

[point1 -] ¥ |B78.DDD pixel
.

Calculate the position

22.000
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® Types of User Defined Points

Three types of user defined points can be used. Use according to the location
relationship of the target measurement.

Fixed

User defined points that have the same coordinates for all frames. Measurement points
that are identical to fixed points.

Relative Location

User defined points with coordinates that retain their shape from two designated
measurement points. The geometrically relative location is calculated for the point
clicked on the image to the two reference points to make the user defined points. This
can be used, for example, when measurement points are hidden during tracking or
when performing measurements in locations where the markers are difficult to find.

2 Point (Ratio)

User defined points with coordinates of a specific ratio on lines connecting two
designated points. Use this for measurement targets that you know exist on a line.

For example, if you wish to set measurement points at the center of a disk and you
cannot set the measurement points due to the axis, set markers at two symmetrical
locations surrounding this axis and if you set the ratio [50%] for this user defined point,
the center of the two markers, specifically, the center of the axis, can be calculated.

® Detailed Settings for User Defined Points

ﬁb User-defined point dialog X User Defined Points

User-defined point Select + set the type of user defined points.

(" Fix |Pointo  ~| |35.nun % Fixed
¢ Relative position The same as for fixed points.
Point 1 v | Relative Location
@ 2-point (percent) Calculates the relative location from
two measurement points.
2 Points (Ratio)
(" With the Specified Frame: ’W Calculates the ratio of the distance

[ Hold Current Setting.

Edit Point 3

User Defined Point Dialog

between two measurement points. In
the figure to the left, if the ratio is 0, it
is Point0 and if the ratio is 100, it is
Point1.

Calculates the Coordinate Location for Each
Frame
Calculates the coordinates for user
defined points for each frame.
Applying the Coordinate Location for the
Current Frame
The coordinates for the user defined points
for the time shown are applied to all
times.
Keep the Current Settings
Locks the set parameters so they cannot be
changed. Automatically locks when the
dialog is closed.
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4.2.5 Hints for Tracking Parameter Settings

® Quadrant Markers

The size of the red circle shown with quadrant markers (called
the “center point detection circle”) depends on the image quality
so set the quadrant markers at about the level of that in the
figure at right.

The larger the circle, the better the accuracy but if the marker
disappears, auto tracking is not possible. Also, the accuracy
may suffer if the shape changes.

The smaller the circle, the worse the accuracy but if the marker
disappears or changes shape, auto tracking can still be done.

® White Dot or Black Dot Markers

Set the size of the template relative to the white dot/black dot "

at about the level of that in the figure at right. = ——
The template must be large enough, so the white dot or black _
dot does not meet the outside edge of the template.
Adjust the binary threshold value and extract the white dot or e C
black dot from the background.

When tracking white dots, the white dots may be included in
bright areas due to reflections from shiny surfaces and may
result in white dot tracking failure.

In this case, adjust the upper limit of the threshold value for white dots so the white dots
are not impacted by the bright areas and the desired white dots can be tracked.

The center of gravity calculation methods for white dot or black dot includes the “area
center of gravity” and the “brightness center of gravity”.

Generally, if the shades of the tracking target are clearly defined, use “area center of
gravity”.

If the brightness values along the edges of the tracking target do not clearly change, you
may be able to enable “brightness center of gravity”.

A trick when using “brightness center of gravity” is to make the range for the threshold
value broader than with “area center of gravity”. If the range of the threshold value is
broader, it is easier to calculate areas where the brightness changes.
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® Feature Point Markers

Adjust the template size containing the feature points in the template.

With targets that rotate significantly or change shape, the template must be updated.
However, since the tracking accuracy drops when the template is updated, adjust the
parameters to update as infrequently as possible. With a slight rotation or change in
shape, the correlation coefficient drops but not having to update the template has a
positive effect.

If tracking small objects moving on a background, set so most of the background is not
in the template

Use the detection coordinate designations to track sections with sharp angles.

Also, if tracking as shown in the figure below, the positions of the measurement points
shift during normal tracking. If this occurs, use line edge tracking (p. =7 —! T v 7<=
— I MEZEINTWERA, ) to track in a particular direction.

® User Defined Points

Use user defined points to calculate points that are difficult to track automatically or
points with markers that cannot be inserted.

Examples of situations where auto detection is difficult or where markers are obscure
include when the markers are hidden while tracking or when measuring a point in the
center of a disk to track locations that are floating in space.

The user defined calculations use geometric shapes so make sure to have reference points
for the user defined points in locations with crisply defined shapes. User defined points
cannot be used with soft objects such as cloth.
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(a) Example of the Operation with User Defined Points 1 Marker is Hidden

Here is an example of user defined points where a marker is hidden.

The head of a dummy is measured in the image below. However, in one frame, since the
head is hidden, measurements using markers are not possible. Thus, user defined points
are used to calculate the coordinates.

ID O Sene 5 Trigger START Trigger Time D0/4/19 14:29:50.746441 Tme +3C00C 00000 (Y ID O Ssene 3 Trgger START Trigger Tive 00/J419 14:33:50.746441 Tre +IC0DC J793C0

SID 0009 o 1000 Snallcr

First, add tracking points as reference points for the user defined points and then track.
P = =R

Add tracking points as
reference points for the user
defined points

BEEH: HEEA AADDEHRTR

After tracking is complete, add the user defined points. Select [Relative Location] in the
user defined points dialog and set the points tracked before the reference points as
[Point0] and [Point1].

? Image] ¢ ight.avi =R EEEXT|

53

User-defined point
SEUEEEEEm

C Fix u [Pointo v |m X: [1064.423  piel
= [ronto ~ g X: [1o64.423

piEEEEEEE = :

®(® Relative position, [

iy _: Point1 v |m Y: [685.805  pixel
(" 2-point (percent) M e m E m m m .

Calculate the position

(® Every Frame

(" With the Specified Frame: 15.000

[ Hold Current Setting.

/Add New User-Define Point

EifgiRit: BEEA AABHERERR
>
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Once the user defined points are added, the relative locations for all frames are
calculated from the added location.

| ¥

" Fix

(® Relative position
(" 2-point (percent)

Calculate the position
(® Every Frame
(" With the Specified Frame:

i) User-defined point dialog

User-defined point

[Pointo v| X |750.192

[Point1 ] ¥ [785.301

pixel

pixel

X

Edit Point 2

The relative location is
calculated and displayed
on the tracking graph.

100 150 200

e s

>

v

500

Paint 2 W

alafIalv]-|a

=7+ HandleRight
=% Primitive Data
=@ HandleRight

~a Measurement Image
[ Real Scale Conversion
e No Correct.

[£) Measurement Data

-8 Analysis Data

Suoed |

B1g Suo|oes

Even in frames where measurements cannot be made because the tracking target is
hidden, the coordinates of the relative location can be calculated, as shown below.

?‘ [Measurement Image] HandleRight.avi

ESEEE X
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(b) Example of the Operation with User Defined Points 2 Measure Using

Time Values Generated by an Event

This is an example of the operation performing measurements and analysis using time

values generated by an event.

User defined points have a function called [Apply the coordinates for the current frame
to the entire range]. Use this to compare the coordinates from an event generated with

other time coordinates.

Consider using the time coordinates generated by an event when you want to make

calculations for each type of physical quantities.

(The following figure is a continuation of the first operating example for user defined

points when a markerlig,w hidden.)

i) User-defined point dialog X

User-defined point

C Fix Pointo w| X ‘750.152 poxel
(& Relative position —_
Point1 w| Y: [785.301 poxel

(" 2-point (percent)
Calculate the position

(& Every Frame

(" With the Specfied Frame: 0.000
[~ Hold Current Setting

Edit Point 2

EffiRt: MEEA AABBEREN
>

|Point 2

=

alaf Q] v|q ||

= HandleRight
=1-[ Primitive Data

=@ HandleRight
== Measurement Image
Real Scale Conversion

13 Analysis Data

1-A
A-X

e [ No Correct.
AX
= Measurement Data

Suppei]

;

B1g Bunjojoet

x

=X

1

The image for the time generated for an event is shown. Here, the event is when the

dummy is thrown forward during impact.
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I 11

e || 25%  ~| | Tracking Mode

?‘ [Measurement Image] HandleRight.avi

-
55
User-defined point

" Fix

Pointo v | X:[1930.307  pixel
Point1 v | Y [993.073 pixel

@ Relative position

" 2-point (percent)

Calculate the position

@ Every Frame =
IMAGE TECHNGIGSY —

 With the Specified Frame: 52.000
™ Hold Current Setting.
Edit Point 2
| [< BGRYE: HEEN BABDEREHRR

=l

1500

B & . B

\
ajaf < 9|v|-

B HandleRight

[ Primitive Data

=@ HandleRight
=« Measurement Image
[ Real Scale Conversion
FH No Correct.

=€) Measurement Data

(@ Analysis Data

|

>

m

1-X

Sunjoed |

je1s SunjoEpoesy

With the time image for the generated event still displayed, select [Apply the Coordinate
Location for the Current Frame] from the user defined point dialog.

'HJ User-defined point dialog *

User-defined point

" Fix |Pointo ~| X |193n.307 pixel

(@ Relative position .
|Point1  w| : |993.0?3 pixel

(" 2-point (percent)

Calculate the position

A =

a(® With the Specified Frame:® 82.000

|} .

Edit Point 2

Check [Keep the Current Settings]. If you move the frame before checking [Keep the
Current Settings], be careful of the set frame shifting.

']i) User-defined point dialog X

User-defined point

G [Ponto | X: [is30307  pxel
@ )
[Point1 | Y |993.n?3 pixel

-
Calculate the position
'
@ 82.000

Sont

i v

hunsn

Edit Point 2
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You can verify if the coordinates for the frame generated by the event are applied to all

the frames.
T Measurement Image] HandleRightavi EE B Measurement Image] HandleRight.avi == 7@7\

EifgfRft: MEEA RABHEMERR Bt MEEA BASDERERR
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4.3 Tracking

4.3.1 Add Measurement Points

Add measurement points to the measurement image to conduct tracking.
The procedure for adding measurement points is as follows.

(1) Access the measurement image window and switch to the tracking mode.

(2) Select the target markers used for the measurement points with the
[Measurement Point Toolbar].

(3) Click on the measurement points on the image.

At this point, auto detection is performed for quadrant and white dots/black
dots.

(4) After adding, fine tune the coordinates with zoom view.

(5) After completing the fine tuning, click [Confirm] to finish the preparations
for the measurement points.

Repeat D~® for the number of measurement points.

For 3D tracking, in addition to the procedures given above, you must also link the
cameras. For details, refer to =7 —! ZREBEONY FHA, =7 —! ZRITNAOMN

DVEEA, .7 Ty I/ —IBEEISNTVERA, ).
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4.3.2 Delete Measurement Points

Deletes the measurement points selected from the measurement point list. If
measurement points are deleted, the measurement results are also deleted.
Perform any of the following to delete measurement points.

Click [Tracking] = [Delete Measurement Points] on the menu.
Click x on the =7 —! BRIEB ROV F¥A, onthe =7 —!BRILHBAD

N ERFA, .
v Click [Delete Measurement Points] on the right click menu in the =5 —! 2
TR ROMHY FR/A,

Point0, Point1, Point3 are deleted in the following figures.

B D% d e B
Point O

oo 1
i

s A
s A Delete Measurement Point
A Delete Tracking Result of the Specified Range

Point

Targets for removal @ == 3= = 1&8Point0
= = = 5l Point 1

Opoint2 I

E & &

Rename

Change Color

Change to Quadrant
Change to Bright Dot
Change to Dark Dot
Change to Correlation
Set Fixation Point

Auto Tracking
Semi-Auto Tracking
Manual Tracking
Sort by Name
Property

4.3.3 Automatic Tracking

After adding measurement points, conduct tracking.

Ba, ]
Use fﬁ?’ @ onthe =7 —! ZRIEN ROV £X¥A,

: :

: Track only the frame currently displayed, then move to the next frame.
f ?' : Starts auto tracking.
i .

Stops auto tracking.

Tracking methods include auto * semi-automatic * manual, and any of them can be set

for each measurement point.
The tracking range is processed in the same range as the playback range.

Corrections can be made manually when auto tracking fails. (Refer to p. =F—! 7' > 7
v — I BEBINTVERA, ).

Also, operations during tracking failure include Group Tracking (Refer to p. 4—33) and
I ZRABEOPY EFRHA, Refertop. =IF7—! Ty I/~v—I NREEINTVER
Ao ).
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4.3.4 Tracking Properties

Sets the tracking failure settings, skip frames and tracking methods. Perform any of the
following to display the tracking properties dialog.

v Click [Tracking] = [Tracking Properties] on the menu.
v Click E onthe =7 —! ZRBENR ROV F¥A, .

® Tab for [Setting the Number of Frames]

Reference Frames

Tracking Control Property x
Set the number of frames expected for
Number of Frames Setfing hracking] DefaultParameterSening} tracking The default is 5
Reference Frame
MNumber of Frames to predictthe £ ~
position =1
Frame Skip Sklp FrameS
Number of Frame Skip Tracking 0 = Set the number of frames to jump during

0" does not skio any frames)

tracking. For example, with a playback
range of [0: 20], a start of 2, and 4 skip
frames, tracking is performed on frames

2,7,12, 17.
The default for the number of skip frames
ok | Cancel | | is 0, with tracking on all frames.

o [Frovxv7l 457

Tracking in the Reverse Direction

Tracking Control Prope X . . .
g perty Setting to automatically start tracking
Mumber of Frames Setting  Tracking | Default ParameterSening] in the opposite direction after tracking
I rack 1o the selected direction from the current trame il’l the direction specified

[ with Auto Tracking mode / After tracking the last
frame trark tn the nnnnsite dirrrtinn

Process when Tracking failed Process when Tracking Fails
0 Coitiuz Taidig Setting for processing when tracking
" Do Nathing fails.
I Hseing If [Continue Tracking] isn’t checked, a

e T et s warning appears in the message display
‘ gesmgiEble L ’ = area of the measurement point list when
tracking fails and tracking stops. If

[ ok | cencel | | checked, select from [Do Nothing],
[Group Tracking] or [Track Hidden
Points] to continue processing when
tracking fails.

With “Do Nothing”, tracking is not
performed after the frame where the
tracking failure occurred. Tracking

continues for all other tracking points.

Refer to [Group Tracking] (p. 4—33) and =7 —!| ZRITBRONY FHA, | p. =F—!
Ty =— 0 BPEBEENTOERA, ) for more details.

Refer to =7 —! BTN EOND FRA, | . 2F—I Ty Ir~v—I PEEIN TV EH
A, ) for operations that stopped due to tracking failures.
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® [Default Parameter Settings] Tab

Default Settings for Template Parameters

nac Image Technology, Inc.

Setting for auto detection of template parameters when adding tracking points. If
enabled, the template parameters are automatically adjusted after adding tracking
points. If disabled, the standard template parameters will be used.

Tracking Control Property X

Mumber of Frames Setting I Tracking Default Farameater Setting l

Default Setting for Template Parameter

(@ Enahle Auto Detected Value!

Lze the existing Template Parameter
(Disable Auto Detected Value)

[ ox 1]

Cancel

4.3.5 Correcting Tracking Failures

Uncheck [Continue Tracking] when tracking fails under the

tracking properties since manual correction will be required when
tracking fails. The cause is shown in the message display area of
the measurement point list, so make any corrections based on that.
If tracking points overlap, it is considered a tracking failure of
[Duplicate Tracking Points]. In the example to the right, Point 4 is

a duplicate.

The actions to perform corrections are shown below.

03 (
[k [fE. (8. (5. [A5-hA [ £

0/ 150)

HAFoint & A HREET

HERFET
HEFET
HERET
JiZwa

1 & A
HArintz & A
Hroirts3 @ A
Hfoint4 © A

BEO000

Action

Details

Fine tune and set the measurement points
in the zoom view

Tracking restarts after the
measurement point locations are set.

Correct the properties for the measurement
points

After setting the tracking parameters,
auto detection and setting is
performed. If the detection is
successful, tracking restarts.

Uncheck the point from the

measurement point list

name

point |[T..[T..|G..[ status
Point.. & A
Point.. & A
Point. % A

Ready
Ready
Failed to detect Centroid

After that, tracking is not preformed
on points that are not checked.
Tracking is automatically restarted on
the points that are checked.

End tracking mode

Ends tracking and switches to another
mode.

Click Stop @

Ends the auto tracking state.
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4.3.6 Correcting and Interpolating Tracking Results

® Reposition Measurement Points

Perform any of the following to reposition measurement points.
v Click [Tracking]= [Reposition Measurement Points] on the menu.

v Click ¥ on the the =5 — BRIERESHY A, on the T 5—! BRI
Bom EHA, .

Move to the point selected from the measurement point list.

When repositioning, the location of the measurement points in untracked frames is
established. For tracked frames, you can adjust the position in the measurement image
window or in zoom view.

® Interpolating for Fitting

Interpolation can be conducted on a batch for fitting with untracked frames or frames
where tracking fails. Functions to use are as follows.

“Linear” - “Least Squares” + Cubic” + Spline”

A series of targets are measurement points that are checked on the =5 —! Z2RT R

DRV ERA, .
Perform any of the following to show the interpolation dialog and conduct interpolation.

Click [Tracking] = [Interpolate Hidden Points] on the menu.

L5 BETRRONY A, Click ™ on the 5 —1 BBETERES7Y &
XA, .
v Click [Interpolate] on the right click menu on the tracking dialog bar.

Interpolation Method
Select the function to be used for interpolation.
Select from linear + least squares * cubic * spline.

Interpolation Dialog X

Method Setting

Interpolation Method |Spline b

Number of Past Control Point 3 -
- | :‘ Future Control Points
Number of Future Contro .
s 1= Set the number of control points used for the
interpolation method.

Number of Previous Control Points - Number of

Reset ‘ Apply ‘

OK
Conducts interpolation with the current settings and
closes the dialog.

Reset

Restores the interpolation status from when the
dialog was launched.

Apply
Conducts interpolation with the current settings.
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® Delete Tracking Results

nac Image Technology Inc.

Delete the tracking results for specified measurement points in a designated range.
The tracking results for the points selected on the measurement point list are subject to

removal.

Perform any of the following to delete tracking results.
v Click [Tracking] = [Delete the Tracking Results from the Specified Range] on

the menu.

v Click H onthe =7 —! BRETN ROV £V A, onthe =F—!BRITNFD

2" FEEA, .

v Click [Delete the Tracking Results from the Specified Range] on the right click
menu on the measurement point list.
The dialog is displayed for selecting the range to be deleted.

Delete Tracking Results of the Selected Range

(" Delete Frames in the Selected Range

(" Delete All Frames

(" Delete only Current Frame

" Delete from Start Frame to Current Frame
(" Delete from Current Frame to End Frame

(& Select Range of Frames and Delete

Range of Frames

Start 45 ~  End 104
0K Cancel |

Delete from the Selected Range
Deletes the measurement results from the
playback range.

Delete All Frames
Deletes the measurement results from all
frames.
Measurement points remain even when all
frames are deleted.

Delete only the Current Frame
Deletes only the current frame.

Delete from Start Frame to the Current
Frame
Deletes the measurement results from the
start of the playback range to the current
frame shown.

Delete from the Current Frame to the End
Frame
Deletes the measurement results from the
current frame to the end of the playback
range.

Delete Range of Frames Specified

Deletes the measurement results for the
input range.
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4.3.7 Tracking for 3D Analysis

Tracking is identical to tracking for 2D analysis. However, since cameras must be linked
for 3D analysis, processing for 2D analysis and 3D analysis differs in the following ways.

v' Tracking is required for each camera
v" Group tracking and tracking of specified areas is not available

v Link cameras by setting the linked measurement points between cameras

For 3D analysis of measurement points, the same measurement points must be filmed
by two or more cameras at the same time.

The process for tracking during 3D analysis is in D~® below.

- o

O Add measurement points for the first camera.
Tracking can be performed immediately or after s SR
tracking from other cameras.

yis Tool Window el

o
ReOOCEH U & ¥MEBE BT rncinws

L] - W

P eemrement imagei 11w

e e |

>3 >
CEETTe

wluldfmr|r+] iw|o]

LN

Jresos

-

®@Display the measurement image for the :
second camera and switch to the tracking
mode.

i Toot Window Hielp
aue RSO GD /1 o N4
a|a|e|n| s =

Y Iesusementimagel R-L

Click ﬂE to start linking cameras.

If adding measurement points for the second
camera, they are added as new measurement

points.

§
= | X: 4500 v: 458500 | R:105 G105 B:105
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® Select the corresponding measurement points
from the measurement point list. The selected
points are shown in the center of the image.
They are only displayed and their positions are
not set.

@ Click the corresponding location on the
measurement image window for auto detection
of the corresponding point.

If auto detection fails, correct the location with
the zoom view. After correcting, click * in the
zoom view to set the location.

The types of markers are the same as the types
set for other cameras. A different type can be set
for each camera.

® If linking is necessary, track using the same
procedure for 2D analysis.

nac Image Technology Inc.

- o

Teot Widow Help

Anwss T ot
RE0OOE I # XM RO rmorews

L — = (e A UL

BER L 725
DEREND L EHH R IR

winlduap]n]~] Wwo Curanlon S0 Semtn) [ 9975 k) 95550 Py

&=y

Resdy

T X:268000 V- 354000 [ RZ089 G085 B:086

ysis Tool Window He

CR= ReOOOH W P KM BROT noreus

R&on

fiews Playtieck Tiecking 10 Comtuction Analyis Tosl Wrdow Lislp

RLOEGHE G » MM BT recten

700

iay of Targes Poir: Image

Measurement points tracked with two or more cameras use the tracking results for all
of the cameras to construct 3D data. Measurement points tracked with a single camera

cannot be used to build 3D data.
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4.3.8 Group Tracking

This is a method of tracking that performs interpolation using the geometric relationship
with other points when tracking fails. The geometric relationship between the previous
tracking results and the tracked point in the current frame is used to interpolate the
frames where tracking failed. To enable group tracking, the tracking points must be set
to [Auto] tracking. Refer to [Tracking Methods](p. 4-4)for the setting method Groups can
be created with 3, 4 or 5 points for group tracking.

Group of 3 points Interpolation taking into consideration the relationship
with parallel transport, rotation and scaling

Group of 4 or 5 points Interpolation taking into consideration the relationship
with parallel transport, rotation, scaling and shearing
deformation

When conducting group tracking, the angle of the group shape is calculated at the same
time as tracking. The angle calculated can be checked in the graph - list. By using this
calculated angle together with the drawing function, it can be applied to analysis that
includes rotation.

Refer to =7 —! ZBITHR ROV FHA, =TI SBRIENLEOND FHA, (p.=F—!
T o7 <—BPEEINTVERA, ) for the method of checking the angle and refer to
TI7— BRIEBEONV EVA, p. =T T I7v—IRERBINLTWVERA, ) for

applications to analysis that includes rotation.

The group angle is automatically calculated immediately after the group is created °
when the measurement data is built.

To use group tracking, enable [Continue Tracking] in the [Tracking] tab of the tracking
properties and select [Group Tracking]. Click on the group tracking settings and set the

group when the [Measurement Point Group Setting] dialog appears.
Frocess when Tracking failed
“. [v Continue Tracking

*

““ (" Do Mathing
*
* G Tracki
. : roup Trackin
Enable group @ rnnnnnn=nr@(® Group Tracking Spetling ?' Taaa,
tracking s s sy ol Stgrt the mefisurerpent
bdax. Murber of Frames lgi point group settings dialog
acceptable =] for tracking
fe A i Pt i1
Measurement Point Group Setting X
Measurement point lis P N T Group
B [Foint0 (LEEERELEERY
* Point 1 .
., o voirt 2 2 a Grgup list
. = Point 3 roup A u of
* Point 4 ] roup B u L 3d
* " .s®
e m = [y
. b H .
* [ ] EEEEEEEEEN
< : [T
] . Group
. u oint 1 :
. M oint 2 -
. - oint 3 ~y, .
H
: opsa e
. . .
- = ssmmEEEEEm Member list
H
oK ‘ Cancel ‘

Tracking Measurement Point Group Settings dialog
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Measurement Point List: List of measurement points that can be registered

Member List: List of groups being created
Group List: List of groups already created. The names are automatically
assigned.

Select “New Group” when adding a group, add the measurement
points to the member list and click [Register].

= ﬂ : Add or remove from the member list.

Delete

Delete from the group list.

Register ‘ : Register to the group list.

Groups registered to the group list can be used for group tracking. While the same point
can be assigned to multiple groups, the exact same group combination cannot be created.

® (Create a Group

Creates a new group. The same combination cannot be created. One group is created
from 3~5 points.
Create groups using either of the following procedures.

Procedure 1
1) Select 3~5 measurement points from the measurement point list to create a
group.
2) Click ~ to add.
3) Temporarily register to the member list.
4) Click ™= |to register.

Procedure 2
The member list must be empty.
1) Select 3~5 measurement points from the measurement point list to create a group.
2) Click *== |to register.

® Delete a Group

Deletes a group. The group cannot be used for subsequent tracking. Perform the
following to delete a group.

1) Select a group from the group list.

2) Click ™= |to delete.
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4.3.9 Tracking Hidden Points

This is a tracking method that attempts tracking with only a certain number of frames
after a tracking failure. If tracking in the designated frames is successful, normal
tracking can be restarted. Frames where tracking has failed are interpolated with
quadratic least square regression.

To perform hidden point tracking, enable [Continue Tracking] in the [Tracking] tab of
the tracking properties and select [Tracking Hidden Points] to designate the number of
frames

The number of frames that can be designated is 1~99.

For example, if tracking a range of [0: 20] using hidden point tracking, set the number
of frames to 5. If tracking is successful up to frame 8 but tracking fails at frame 9,
tracking will attempt to restart at frames: 10, 11, 12, 13, 14.

If measurement points are in the frames where tracking was attempted, tracking is
performed on the next measurement points. If measurement points are not located
within the designated frames, tracking of measurement points in subsequent frames is
not performed.

Frocess when Tracking failed
@ ¥ Continue Tracking
R4

(* Do MNothing

R4

.Q
Enable hidde." (" Group Tracking —l
e

point tracking ... PIHWUS L UL LRy
X X0 hax. Mumber of Frames mj. '
;accﬁeptaEle o "= =@ Specify the number
e ha P_a n - of frames
(1~99)

4.4 Checking Tracking Data

You can check the image coordinates for the tracked target markers, or the data
generated for the angles when tracking quadrant markers/groups.

Check the measurement data to verify the calibrated data.

Refer to T —! BRIEN RO /A, =TI BRENBEONY FHA, (p. =F—!
T oI <e— BEZRINTWVERA, ) for measurement data.

To check tracking data, click on any of the following items from the right click menu on
the measurement image node.

Show Graph of Coordinate Data Show the graph (XY coordinates/time) for the
tracked coordinate

Show Locus Chart for the Coordinate Data Show the locus chart (X-Y graph)
for the tracked coordinates.

Show List of Coordinate Data Show the list of the tracked coordinates and angles.
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B+ CellulerSampleProject
=] Primitive Data
=@ Cellular

= (T ..
+ [ Real Scale Conversio
" No Correct,

B-[£] Measurement Data

Clear Data
Change Image file

- §% Current Project Show Video

3 FEEEEEEEEEEEEEEEEEEEEEER

B {\ﬁnaéyslshData m Graph Display of Coordinate Data u

2 Grap . .

1% Trajectory Graph w Trajectory Graph Display of Coordinate Data

I Stick ™ List Display of Coordinate Data :
SaveMedsliement Daa A" = = = ===
Calibration with Measurement Image >

Property

s

LH

ocus Chart Tracking List

Tracking Graph Tracking

To switch each coordinate and angle between show and hide, click [Properties] in the
right click menu of the graph.

| Measurement Point Dialog X

Data Display Select Angle Data Select I

| angle | MName | detail |
v Fointl  quad point's angle
v Point2  guad point's angle

.*
[ .
. Foint3  guad point's angle

. v Group A group's angle
Switch between show,

hide on the graph, list

Salact Al Cancal Al ‘ Tatal: |4

Ok, Cancel ‘

Choose the [Select Display Data] tab for the coordinates or choose the [Select Angle Datal
tab for the angles. Check the items you wish to display and then click OK.
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4.5 Other Tracking Settings

4.5.1 Image Pre-Processing

Adjusts the image used for tracking. Can be set only in the display mode.
Set the image resize, rotation, reverse, deinterlace, image quality adjustment and color
components used for tracking (brightness value, red, green, blue).

These settings are reflected on the image displayed during the tracking mode and image
resize, rotation, reverse, deinterlace are even reflected on the image displayed during
the display or synchronized display modes.

Processing for tracking results such as image resizing should be performed

before tracking.

After pressing [OK] in the image pre-processing dialog, the tracking results are
deleted. They are not deleted if [Cancel] is pressed. After making the tracking
settings, track using the image set.

Click [Playback] -> [Image Pre-Processing] on the menu.

The following warning appears before the [Image Pre-Processing] dialog is displayed.

MaoviasMeo

'o Are you sure? When Measurement Property is changed, all the
 measurement data is deleted.

Click [Yes] and the image pre-processing dialog will appear.
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Image Preprocessing X
Deinterlace IGD fps LI
—Resize ——————————— — Mirror
(~ 1:1 Display ( 720x 480) @ No
" Horizontal
e “’ (& 6403480 (VGA) " Vertical
““"“ ~Gamma————————————— — Rotate (Clockwise)

[ 4 il 9= ? 20

An image size of 1440x1080 can Cllow 180

be resized to 1920x1080. CRBRe L

An image size of 720x480 can be Contrast {100
resized to 640x480.

Other sized images cannot be .
Brightness I 0

resized.

Y
5|

Color Plane
@ fray
" Red
" Green

" Blue

] Histogram 255

Cancel | Default

Image Pre-Processing Dialog

Deinterlace
Performs settings for deinterlacing when selecting “Resize to 1920x1080” or
“640x480” with image resize
Select from “Odd”, “Even”, “Duplicate”, “60fps”, “60fps (reverse field)”.

Resize Image
Resizes the image according to the selected format.
Make sure to set when measuring using real scale conversion used in DV format

images or image files filmed with HDV cameras or AVCHD cameras. Otherwise, the
aspect ratio for the image will be incorrect.

v’ 1:1 display
No image resize performed.

v" Resize to 1920x1080
Resizes a 1440x1080 image to 1920x1080. Images filmed with HDV and
AVCHD cameras must be converted to the AVI format using special
conversion software.

v" Resize to 640x480
Resize to 720x480 image for DV format.
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Reverse Image
Reverses the image. Select from [No], [Horizontall and [Verticall.

Image Rotation Angle (Clockwise)
Rotates the image clockwise. Select from [0], [90], [180] and [270].

Gamma Correction
Select from OFF, LOW, NORMAL.
Default: OFF For normal image files
NORMAL For MCFF

Contrast Adjustment
Set in a range of 0~300. (Default: 100)

Brightness Adjustment
Set in a range of —200~200. (Default: 0)

Color Plane Used
Select a color from gray, red, green, or blue to be used for tracking. The default is

gray.

Histogram
Show a histogram for the images selected.

Default
Reset the settings.
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4.5.2 Specify Tracking Area

Sets the tracking area. You can only set for 2D analysis projects.

If the tracking area is set, measurement points detected outside the area during auto
tracking are treated as tracking failures.

Set in the designate tracking area mode. Perform either of the following to access the
specify tracking area mode.

7 = e =
v Click area settings 224 on the =7 —! BBITNR20 D ¥ A, onthe =T —!

BRITB RO ERA,
v Click [Tracking] -> [Specify Tracking Areal on the menu.

In the specify tracking area mode, drag on the image to add the tracking area.
Multiple areas can be added. After creating an area, you can move or resize it.

“. Tracking area

You can delete the currently selected tracking area or delete the entire area using the
right click menu.

Change to Tracking Mode

Delete
Delete All

| Copy to Clipboard
Copy to Image File
Print Screen

Show Tracking Point
Show Image

Show Trajectory
Show Stick

Show Tracking Range

Zoom Tool

Zoom In
Zoom Out

In modes other than the specify tracking area mode, the tracking area can be switched
from show to hide with [Show Tracking Range] on the right click menu of the image
window.

(00355)LL 4—43



MOVIAS Neo V3 User’s Guide

Change to Tracking Mode

Copy to Clipboard

Copy to Image File
N printScreen

AVI File Output

Zoom Tool
Zoom In
Zoom Out
Actual Size
Full Screen
Full Display

¥ Standard Display
Alignment Display
Overlay Display...

Afterimage Overlay Setting...

Select Diagram 10 Show...

—
Show Tracking Point
B Show Image
Show Trajectory
Show Stick
Show Coordinate Axis
' show Diagram
' Show Alignment Base Point
v Show Reference Line
 Show Origin
< Show X-Axis
' Show Y-Axis Direction
' Show Grid
~  Show Scale Line Segment

nac Image Technology Inc.
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4.5.3 Batch Settings for Measurement Point Properties

The properties for all the measurement points in a project can be set together or
individually.

Click [Properties] on the right click menu of the measurement image node to set the
measurement point properties as a batch.

B+ CellulerSampleProject
- Primitive Data
=--@ Cellular
= &
-- [ Real Scz
--EH No Corr
(2] Measurement [
5% Current Proj Show Video
=@ Analysis Data
“#% Graph
12 Trajectory €
K" Stick

Delete
Clear Data
Change Image file

Graph Display of Coordinate Data

Trajectory Graph Display of Coordinate Data

List Display of Coordinate Data

Save Measurement Data As >

» nGRIPR TR Wil MEFWEMEN aSe m >
= Propel =
MEsEsEEEEEEEEEEEEEE”

The [Measurement Point Display Settings] dialog appears. _
Batch settings

( ]
_ .
B | Measurement Point Display Dialog - X
-
Name Showr Position | Show Name | Color | Trajectory | Future | Past | Zoom Ratio | Graph(X) | Graph(Y) | List(X)? List()
Point 0 H redd 1 5 400%
Foint 1 cre[d 1 5 400%
Qua... W Blufd 1 5 400%
Dark Sky [ 1 5 800%

fresasenssesssenaens . E —
froiveasuement ¢ -
: [Measurement Point Display Settings] dialog [

Sort button

Total number of measurement points

The following measurement point parameters can be set individually or as a batch using
this dialog.

Set each item by double clicking each of the cells on the list.

To set as a batch, check the box to the left of the measurement points and set the
parameters together. Click on the checkmarks for the batch settings to switch the
checkmarks to the left of all the measurement points.

Name Set the name of the measurement point.

Show Location Switch the measurement point location to show/hide.

Show Name Switch the measurement point name to show/hide.

Color Set the measurement point color (select color or set custom color).
Trajectory Switch the trajectory on the measurement image to show/hide.
Future Trajectory Set the number of frames ahead to display the trajectory.
Past Trajectory Set the number of frames behind to display the trajectory.
Zoom Ratio Set the zoom view rate (100%,200%,400%,800%,1600%).
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Graph X) Switch the X coordinates on the coordinates graph for the tracking
results to show/hide.

Graph (Y) Switch the Y coordinates on the coordinates graph for the tracking
results to show/hide.

List X) Switch the X coordinates on the coordinates list for the tracking

results to show/hide.

List (Y) Switch the Y coordinates on the coordinates list for the tracking results
to show/hide.
The coordinates graph and coordinates list for tracking results can be
displayed from the right click menu of the [Measurement Image] node.
You can also move with multiple states selected. The same operations
can be made from [Top] or [Bottom] on the right click menu on the list.

45.4 Sort Measurement Point List

The measurement point list can be sorted by keyword or by clicking on the header of the
list. Or sort the measurement point list from the [Measurement Point Display Settings]
dialog (p. =7 —! T v 7 ~—I BEEINTWVERA, ).

® Sort by Keyword

To sort by keyword, click [Sort by Name] on the right click menu in the measurement

point list.
The [Sorting Measurement Points] dialog appears.

Sorting Measurement Points X . .

Select to jump to either
Keyword & Move toTop the top or the bottom of
Input the keyw.OI:cl P Tracking Point including C Move to Bottori@u/= = = = = @ meast}rf}ment p.omts
,7,;0,,.It containing the input

keyword

cl Appl
e il ‘........... Sort

[Sorting Measurement Points] dialog
Input the keyword containing the measurement points to sort and select to go to the top
or bottom. Press [Apply] to move to the location designated for the measurement points
containing the keyword.

Sort results from the “top” of Point ‘ T.. ‘ T.. | G| Status J O..
measurement points containing @uusus 'BF - & o
the keyword “point”. ointd © B Ready O .

Mpoint1.,. 0 A M Ready O :

B Quadrant & M Ready O
M Dark ® A Ready O

[Sort by Name] can be performed with a right click in the same manner as when sorted
from the [Measurement Point Display Settings] dialog. Click [Sort] on the right side to
move the selected measurement points [Up] (Down) to the top (bottom).
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B | Measurement Point Display Dialog

Name

‘ Show Position | Show Name | CU\Url Tra]ecturyl Future

Batch

Point 0
Point 1
Qua...
Dark

<

Total Measurement

EEEE

[ ] Red
Gre[F]
[ ] E\us
sky[F

Sort by Name
Row Up
Row Down

1
1
1
1

® Sort by Clicking the Header

Click the header to sort according to the following rules.

Header

Sort

------- .
2®

[ Dark O
Epointo &

Mpoint1 @ A

Header Sorting Method
Point Alphabetical
Type Quadrant < White dot <& Black dot & Feature point <
Fixed point & User defined point
Tracking Auto © Semi-automatic & Manual
Method
Graph Show <& Hide
Status Status number
Overwrite Overwrite tracking < Do not overwrite
Tracking

Click the header of the [Measurement Point Display] dialog and sort according to the

following rules.

Header Sorting Method Header Sorting Method
Name Alphabetical Zoom Rate 100% < 200% < 400% < 800% <
1600%
Display Show & Hide Graph (X) Show & Hide
Location
Display Show © Hide Graph (Y) Show © Hide
Name
Color RGB value List (X) Show © Hide
Trajectory Show < Hide List (Y) Show < Hide
Forward,” Numerical order
Reverse
Trajectory
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5. Calibration

Calibration must be performed to convert from the image coordinate system to the real
space coordinate system. MOVIAS Neo performs calibration for 2D analysis (real scale

conversion * changing perspectives) as well as calibration and lens distortion correction

for 3D analysis. For 2D analysis, measurement data can be created even without
calibration. In this case, data is created with 1 mm /pixel and a Z coordinate value of “0”.

5.1 Using Calibration

Sections =7 —! BRILBEAONY FXHA, ~ =T BRITB RO £/ A, describe
how to use calibration. Basic standards for use are provided.

Motion of measurement target?
1. Plane (or linear)
Film the plane from the front
= I BRIEBRONY FHA,
Corrects optical distortion if the image has confirmed optical
distortion.
From the diagonal
= =TI ZBRITNVA-SOMY £/ A, (Consider 3D analysis if the
angle is greater than 45°)
Corrects optical distortion if the image has confirmed optical
distortion.
Moving plane
= Use 3D calibration
2. 3D Movement
= Use 3D calibration

Use 3D calibration
To confirm slight optical distortion

= MDLT
Unable to confirm distortion
= 3D - DLT

Visible optical distortion
= =71 Z2BRITRRO»Y A, +MDLT

Is there optical distortion?
Visible optical distortion (barrel, pincushion)
= Perform =7 —! SRITNEONY £HA,
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5.2 Real Scale Conversion

Performs depth correction on the tracking results for a 2D analysis project. With real
scale conversion, an object moves on the same vertical plane as the camera and the
analysis is conducted on that plane.

DV-AVI and AVCHD video files may not have a pixel aspect ratio of 1: 1. In

' this case, use the image resize function from =7 —! BRTLH RO FHA,
® =7 ZBRIEBRAONPVERA, . =T T I~v—IBREHEINTVE

B A, ) to convert to a square pixel image and then perform measurements *
analysis.

Refer to =7 —! ZRITNBEOPV EF¥A, . =T T I/~=—I PEFEINTVEHE
Ao )in T —I BRBIENR-OMNY £ A, for an explanation of the calculations for real
scale conversion.

Open the measurement image window and perform either of the following for real scale
conversion.
v Click [2D Construction] = [Calibration Settings] = [Real Scale Conversion] on

the menu.

v Click . onthe =7 —! ZRIENB ROV £F¥A, onthe =T —! BHEILIP RO
Y EH A,
The [Real Scale Conversion Dialog] appears and then it switches to the real scale
conversion mode. Real scale conversion settings can be made in this mode. If you own a
license for the =5 —! BTN R2OH Y £H A, ,you can make the settings for the same
functions on the real scale conversion dialog. Apply real scale conversion and [Real Scale
Conversion] will show up on the [Calibration Mode Node].

»
e View Playback Tracking 2D Constructi nalysis Tool Window _Help
%eo: b e X pd s Q|Q‘a|1=1|v,‘.~|"ua< =~ Real Scale Comers
= * fo-Mark 2 ]
&-}+ CellulerSampleProject ¥ C B &R
-8 ta
&
—> B Real 5 Comeso
EENo C
5-) Measurement Data
# @ Analysis Data

®
Stort [0.000

End  [0000 I [

Lenath of Reference (50000 Unit [ =]
Conversion (1000  mmioxe

[~ Edit Conversion Coeffici

Grdlmenval (50 = mm Res:

e }msﬂw': msmm': pocta | conges |}

el fmp| ] TS
<l 1
Ready _ [X:387.65 Y:217839 R:253 G:251 B:252

Overview of Real Scale Conversion Mode

Specify Measurgment Point Toolbar Zoom C(etrol Bar Mode Di&)lay Bar

X ORI L o = HAC Y | e

=7 — BT R o) ) E I (Real Scale Conversion Mode)
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Operation is made with both the measurement image window and the real scale
conversion dialog.

The procedure for real scale conversion is as follows.
(D Create a reference plane.
@ Set the origin and axis if necessary.
@ Create the correction plane (depth plane * scale plane).
@ Record each of the measurement points to the plane.
® Click Finish.
After closing the dialog, the depth correction parameters are automatically applied.

2D Calibration - Real Scale Conversion X
Depth Plane | ScalePlane | Image Alignment | . X

ReferencsPlane | OriginandAxis | Plone Comsction | ’. Data Settlngs are 10aded from the flle (*.2CS).

Reference Line % - ‘0

© Fix S [ooo0 (0000 el ““
End  |0.000 0.000 " . .

: | (ke ,® Current settings are saved to the file (*.2cs).

“ Q‘

* ‘0
" With the Specified Frame ““ ‘0‘
T el g o .® Restore settings.
*
¢" o “’
Lenath of Reference [50.000 ”’Uml mim v“‘ o
* o “’
* mm/nixe * . . . . . .
) e e esl JIs ..®@Set the values to finish calibration. Calibration
’0 ‘0 " “‘ . .
o E&&‘o@ﬁ = R o calculations done automatically.
Load SE(UH" Save Setting \.‘ Reset Al .‘ Gormpleted .“

When other windows (graphs and such) are in the active window, or when the close
button on the upper right is clicked, the calibration parameters are eliminated and the
real scale conversion mode is ended.

Click B=»=Settre| t5 gsave the current settings to the settings file (*.2cs).

Click tessetiee | o Joad the previously saved settings file (*.2cs).

Quadrant - , white dot o , black dot ®, and fixed point 8 can be used for the control

point settings. Also, use select measurement points ® o select the tracked
measurement points and coordinates can be set for the control points that are the same
as those for the measurement points.

Line input [d/o ] can also be used. It is a method to input fixed points with a single
operation. Click the starting point on the image. Drag the mouse to the location of the
ending point. In the real scale conversion mode, use the reference line input under the
53— Z2RIENBEO»Y £/ A, , the X axis input under the =7 —! ZRFTLHR RO
¥ A, or the line length input under the =5 —! 2RTTH ROV FH A, . In the
change perspective mode, use the X axis input under the =5 —! ZRITNR O ¥
Ao .

In the real scale conversion mode, [Reference Linel, [Origin]

and [Grid] are displayed on the image window. The grid is i Show Reference Line
shown without taking optical distortion into consideration. If : ::OW ;)_rgh
making settings for optical distortion correction, the grid #&& Shzx\,_m:zmrmon
displayed will be out of place from the real space grid. Instead v Show Grid

of using for exact positioning, use as a target for the axis [+~ Show Scale Line Segment

direction.
Switch the display ON/OFF using the right click menu.
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5.2.1 [Reference Plane] Tab

The reference length is set using the [Reference Plane] tab. Input the image coordinates
and the actual line length for auto calculation, or you can manually input the real scale
conversion coefficients.
If using the real scale conversion coefficients calculated with a different analysis project,
or if using the real scale conversion coefficients obtained from different analysis software,
manually input the real scale conversion coefficients. In all other cases, use the image
coordinates and the actual line length for auto calculation.
Use together with the measurement image window.
Set the reference length with either of the following processes.
v' Specify the image coordinates and actual line length to auto calculate.
@O Remove the check on [Manually Input Conversion Coefficients] to automatically
calculate them.
@ Select either [Fix] or [Specify Measurement Points] as the reference line input
method.
(7)  With [Fix], input the starting point and the ending point of a line with a
specific length in the measurement image window.
(f) With [Specify Measurement Points], specify two measurement points and
select either [Calculate Conversion Coefficients for Each Frame] or
[Calculate Conversion Coefficients for Specific Frames] as the method of
calculating coefficients.

@ Use the dialog to input the length of the real space in [Actual Length of
Reference Line].
@ Select the units for conversion.
v' Manually input the real scale conversion coefficients
O Check [Manually Input Conversion Coefficients] so they can be input.
@ Manually input the reach scale conversion coefficients in [Conversion
Coefficients].
@ Select the units for conversion.
Fix
Displays the coordinates for the starting point
and the ending point clicked in the
2D Calibration - Real Scale Conversion X me,asurement 1mage W:_lndow.
oo | umormn | imemsigmant | Specify Measurement Points
ReterercsFlone | - oviginand s | Piane Correcon | Calculate Conversion Coefficients for Each
Reterence Line o % Frame
o st; EEEE # - Calculates the conversion coefficients for each
& essuemen PorERER=]  [Fori <] frame from the designated measurement
i points.
© Wit s Specisc Frame Calculate Conversion Coefficients for Specific
o= = S | Frames
Converts all of the frames with conversion
Lenath of Reference [50.000 unit [mm > | . . .
coefficients for designated measurement
Comversion |1000  mm/nixe . .
ST r——— points and times. Press [Current Frame] to
e = set the time of the frame currently displayed.
: : Actual Length of Reference Line
ooetre | Soesaws| _Fema | G| Input the length of the real scale for the line set

in the image.
Conversion Coefficients
Shows the conversion coefficients.
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Manually Input Conversion Coefficients
Select either automatic calculation or manual
input of real scale conversion coefficients.
Remove the check to automatically calculate
from the [Reference Line] coordinates and
[Actual Length of the Reference Line]
coordinates.
Check to manually input the real scale
conversion  coefficients into  [Conversion
Coefficients]. In this case, you can ignore the
settings in [Reference Line] and the values for
[Actual Length of the Reference Linel].

Unit
Sets the units after conversion.

Grid Interval
Sets the grid interval displayed.

Reset
Resets the settings to when the dialog was open.

5.2.2 [Origin and Axis] Tab

Set the origin and X axis and Y axis directions used in conversion under the [Origin and
Axis] tab.
Origin for the Coordinate System
v" Lower Left Corner of the Screen
The lower left of the image is used as the
origin.
v Fix
Manually input coordinates to set the origin.
The units are pixels and the upper left of the
image is (0, 0).
v Each Frame
Calculates a specific point as the origin.
v Offset
Sets offset as the coordinate system origin.

ZDcaz::;;:eal e ZUH‘VE:O" R XI Applies the offset input' to the coordinates
Reforonce lere Orignand s | Plane Conecion | after real scale conversion. Uncheck to cancel
A the offset application.

C Fix ooon oo obel Axis
@ HMeasurementPoit ez - | Select AXIS
Lo — = Nu Select the axis to set. Select either the X axis
g;(im [ or the Y axis.
® il g eee v' Horizontal Right Facing
B N Sets the axis to face right.
@ MeasurementPoil [Fanz v [Famd <] v Fix
I Ofeet | Manually input the coordinates for the
ot e Lt STEaI‘tH'lg and endlpg p1nts'and set the axis
v Fel| direction. The units are pixels and the upper
LoviSvabe] [SsnSwoive| [Fowifl] [Combi] left of the image is (0,0). Line input is
possible.

v"  Each Frame
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The line connecting specified points is set as
the axis.
v Offset
Sets offset to the axis direction. Applies the offset
input to the coordinates for the settings. Values
are set as ‘degrees’. Counterclockwise is +.
Uncheck to cancel the offset application.
v' Another Axis

i
]—Y\ Coordinates where the Y axis is in a position
90° counterclockwise from the X axis.

¥ Coordinates where the Y axis is in a position
90° clockwise from the X axis.
Reset
Resets the settings to when the dialog was open.

There are various axis settings possible when combining the set axis (X axis, Y axis) with
another axis (counterclockwise, clockwise) and offset coordinate origin and offset axis
direction.

The chart below shows examples of coordinate converted measurement point coordinates
when [Select Axis] and [Additional Axis] are combined.

Axis Selected: X Axis Axis Selected: Y Axis
Other Axis: W hls X2
Counterclockwise
Y :)( 2.1) N Axis
X Axis
Xaxis
Other Axis: Xz ¥ Axis
Clockwise
X Axig XKz
f
Y Axis
¥ Axis

O: Axis starting and ending points X: Coordinate converted measurement point

Make the following settings for [Origin and Axis] to that before Ver2.22.
QO Delete the coordinate origin offset and axis direction offset.

O Select [X Axis] from the axis selection combination box.

When using any other settings (settings after Ver2.22). set under the [Origin and Axis

tab.

(00355)LL
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5.2.3 [Depth Plane] Tab

Calibration of moving objects along a plane is performed under the [Depth Plane] tab if
there is a plane where the relative depth is known from the reference plane.

Specify the relative depth to the reference plane and the name of the depth plane to
create a depth plane.

The registered depth plane is used for the [Plane Correction] tab.

After registering the plane, the name of the plane and the relative depth can be edited
in the list.

2D Calibration - Real Scale Conversion x

e e Reference Plane Depth
T Set the depth of the reference plane.
S Name of the Plane
e [ [ Set the name of the depth plane.
e e Relative Depth
Pt [FoliveDagh Coet Input the depth from the reference plane. Input
Beckagound bano e the depth towards the front as a negative.
Register
Register to the depth plane list.
_ Delete
Delete the depth plane selected from the list.

Load Setting Save Setting Resstall | Completed |

5.2.4 [Scale Plane] Tab

Calibration of moving objects along a plane is performed under the [Scale Plane] tab if
there is a plane where the length is different from the reference length.

Click on the starting and ending points of a line on the measurement image window with
a known length and input the actual length in the dialog.

After registering the plane, the name of the plane and the actual length can be edited in
the list.

Plane Name

2D Calibration - Real Scale Conversion x
FeforenceFlane | OriginandAxs | Plane Comocion | Set the name of the scale plane created.
Dotk S = | Designate a Line in the Image Window
i Shows the coordinates for the starting and
R Lenath 70000 ending points of the line with a known length on
Start[319762 [e9Bdmd Coeticient( 0,903 mmibixel an image.
ety e A e The coordinates clicked on the measurement
| e | image window are automatically input.
TaE R AL G Actual Length

Righthrm 319.. 288.. 244.. 279.. 70 0903 -327.784

The real length for the scale plane. This value is
used to calculate the conversion coefficient for
the scale plane.

Register
_»Delers_| Register the current scale plane to the list.
Load Setting Save Setting Resstall | Completed | De]_ete

Delete the scale plane selected on the list.
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5.25 [Plane Correction] Tab

Use the [Plane Correction] tab to link the planes and measurement points created under
the [Depth Plane] tab and the [Scale Plane] tab.

The measurement points not registered here are calibrated using the conversion
coefficients for the reference plane.

Check [Set Z Coordinate during Depth Correction] to set the Z value for the
measurement point.

Select Plane

e, e —— Select the plane created in the [Depth Plane]
RerencePiane | OrgnendAds  Plane Canectan tab or the [Scale Plane] tab.

Measurement Point List

McsyEE Rlve /s Select the measurement points linked to the
Pom1 [eoruon, Jrere ] plane.

Fant]_ R List of Correction Plane Assignments for the
=l Measurement Points

| Display the results of the links between
measurement points and planes.

=
Add =2
Link the measurement points selected in
o _ [Measurement Point List] with the selected
*Referance Plane is assioned o undefined Measurement
[* Use Z-Campanent plane'
Load Settir\gl Saus Setting Reset Al GCorplsted | Delete <= |

Delete the measurement point selected from
[List of Correction Plane Assignments for the
Measurement Points].
Set Z Coordinate during Depth Correction
Check to assign measurement points to correction planes and set the relative depth
of the correction plane as the depth of the measurement point (Z coordinate). This set
value is used with analysis calculations.
Uncheck to perform analysis calculations with the Z coordinate of 0 regardless of the
assigned correction planes. Before MOVIAS Neo Ver2.21, this was calculated by
checking [Set Z Coordinate during Depth Correction]. Uncheck to calculate in the
same manner as MOVIAS Pro.

2D Calibration - Real Scale Conversion X

Plane |

The correction planes cannot be assigned t0 mm

Reterence Plane Origin and Axis Flane Correction

measurement points specified on the reference line. II e ]

If assigning a correction plane to points selected for RS eweren EomssemEr !
. . . . . Pointd | Measure m ane

[Every Frame] in the axis direction settings under the S Pty oo

Calibration2D

[Origin and Axis]| tab, the starting and ending points
must also be set on the same correction plane.

If setting a point as an assigned point for [Every
Frame] in the axis direction settings under the
[Origin and Axis] tab, another point is added.

If assigning improperly corrected planes, a warning -
message will appear when switching tabs or clicking = e
[Finish], so make sure to assign properly corrected | el [emesc] e | [emws
planes.

'0 You place the Point witch constitute Axis. The points must be place
i onto the Same Depth Correct Plane.
Do you want to place Another axis constituting Point(Point 3)7

Yes ] No
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5.3 Changing Perspectives

Corrects the tracking results of a 2D analysis project by changing perspective. Unlike
real scale conversion, changing perspective does not require the camera and plane to be
vertical. Measurements can be made on diagonal scenes. Takes depth elements into
consideration when correcting movements that have depth.

Refer to =7 —! ZBER ROV FHA, =F7—! SEERRONV EFRHA, s p. =T
—N\ Ty I=— I BEZEINTWERA, ) for an explanation of the calculations used for
changing perspectives.

Perform either of the following to display the measurement image window and make the
settings for changing perspectives.
v' Click [2D Construction] = [Calibration Status Settings] = [Changing

Perspectives] on the menu.

v Click ﬁa on the =5 —! Z2RITNRE NV FHA, onthe =F—! BRITHA
DD ERA, .

The [Changing Perspectives] dialog appears and then it switches to the change
perspectives mode. Change perspectives settings can be made in this mode. When
changing perspectives, [Changing Perspectives] appears in the [Calibration Mode
Nodel].

B MoviasNeo - [Measurement Image] Cellular.avi - a X
gileﬁr View Playback Tracking 2D Construct{cn Analysis  Tool windqw Help . . e -
o hzEHES? 0B | |HRR|HA <BZFE|RTOE] =e 2 1|0 smcosms e
alajafn| s
x
&3 CellulerSampleProject B [Measurement Image] Cellular.avi E’@

=% Primitive Data
=-@ Cellular
=« Measurement Image

i Perspective Transform
[ No Correct.
- () Measurement Data

If change i)érépeétives is applied, [Changing Perspectives] appears.

2D Calibration - Perspective Transform

Reference Plane | Origin and Axis | Image Alignment |

Specify Reference Point—| —Length bjw Peference Points
11 [1.000
@ Upper Left (UL}
R L2 [1.000
© Upper Right (UR;
13[1.000
€ Lower Right (LR)
L4 [1.000
 LowerLeft(LL)
1.000
Coordinate List| =
[~ byReal Coordinate L6 |1.000
-
b
: Unit |mm ~
: GridInterval 100 =5 mm
L]
- Line Segment Error | |0.000 Reset
L]
L]
Ll
[W][m[ ][] U|®| S| Gurrent{ms[00
r f s
E] i i A 3| LowdSetting | S Setting | Reset Al GCompleted
Ready X: 529.0084; RN N

Overview of the Change Perspectives Mode

Specif‘Measurement Point Toolbar Zoom Control Bar Mode Display Bar
. ] 4

EEsssEEEEEEEEEES EEEEssEEEEEEEEEEEEEERssemsgenspenngnnngnla R pep——
\ Ly o @ () 'E‘ O/o [b .’ ! N gﬁ D. &l a ! '@‘ Perspective Transfor
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T 7= BRI N R 50D ¥ A, (Change Perspectives Mode)
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Operation is performed both with the measurement image window and the changing
perspective dialog.
The procedure for changing perspectives is as follows.
(D Click on 4 points in the measurement image window.
@ Input the length for the real space between the 4 points (6 lengths) or the
coordinates between the real space (4 points) using the dialog.
@ Set the origin and axis if necessary.
@ Click Finish.
After closing the message, the change perspective parameters are automatically applied.

2D Calibration - Perspective Transform x ° Data Settings loaded from the file (*ZCd)
Feference Plane | Origin and Axis] Image Alignmentl .’.
Q
*
Specify Referance Point Length bjw Feference Paints *
L1 [0 I . :
& Upem e o] Current settings saved to the file (*.2cd).
" Upper Right (UR; ’Tﬂ": ..
L3 |1.
¢ Lower Right [LR) R o

*
Ljﬁ‘uW RS
olsfimo e .’ Restores the values.

(" Lower Left (LLy

* *

*
O 0t > 3
Load Setting‘ Save Setting. Reset All .. Cormpleted .

Coordinate List = ° ‘0’ o
[ by Real Coorgtate L6 [1000 o* o . .
o K K Sets the value to complete the calibration.
o 0 Q . 0 .
unit Jmm 2] g¢ R 0y #Calibration calculations are done
Gridmervel 100 =, ot + 2 & automatically.
Line Segment Errar I]EIEIEI.O "‘ Reset ,' :
.‘ 0’ * :
* ’. * L4
o g RS K
* ’0 * N
.0‘ & & N
y

When other windows (graphs and such) are in the active window, or when the close
button at the upper right is clicked, the calibration parameters are cancelled and the
changing perspectives mode is ended.

Click _5==2ete | t5 save the current settings to the settings file (*.2cd).
Click Lexisettie | £ 1oad from the previously saved settings file (*.2¢d).

Quadrant ** . White Dot 0. Black Dot . Fixed Point 8 can be used for the control

point settings. Also, you can use Select Measurement Points ® to select the tracked
measurement points and set the control points with the same coordinates as the
measurement points.

<

SNUW ANYITHTIENL Dase FUINIL

When in the changing perspectives mode, [Reference

Line], [Origin] and [Grid] may appear in the image ~ Show Reference Line
window, depending on the current change perspectives ¥ ShowOrigin

settings. The grid appears without taking optical : show X-Ads
distortion into consideration. If making settings for 2:2:;}?5 Direction

optical distortion correction, the grid displayed will be Show Scale Line Segment
out of place from the real space grid. Instead of using for N

the exact location, use as a target for the axis.

Switch the display from Show * Hide from the right click menu.
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5.3.1 [Reference Plane] Tab

Sets the parameters for changing perspectives using the [Reference Plane] tab.
Designate 4 points with the coordinates for reference points and input the actual length
between the four points using 6 lengths. The coordinates for the 4 reference points are
input by clicking a point on the measurement image window. Input the actual lengths -
real space coordinates using the dialog.

2D Calibration - Perspective Transform X . Input actual lengths
o
Reference Flane | Origin and Axis | ImageAhqnmem' *
T L L L LR T ¥ R
 —Bpecity Reference Foint B —Length bjw Reference Points . Length byw Reference Paints
Input reference s e s Lo .om ,L;LUT oo
N I
points . o ’ L2 [1.000 UL L
(U the .. : " Upper Right (UR; W UF
o 137,
g S(‘B1 ;3 mmage ¥ LowerRight(LR) 0000|0000
window . 141000 LR
= Lowerleft(l) [0 [zoon.
= ’ G 15 [1.000 Lt R
. [~ by Real Coordinate LB |1.000 ¥ by Fedl CoordinaiEfono [0000
Zsssssssmmnns .
mEEEEEEEEEEEEEEEEEER C
. -
Select the units @[*** """ ®ui [m | ‘s,
crdln=nall100 By ® Check to input real space
Line Segment Error | [7.000 Reset coordinates
Load Setting | Bave Betting Reset All Gompleted

® Input Reference Points

Click four points (upper left corner, upper right corner, lower right corner, lower left
corner) in the measurement image window to set the coordinates. The operation for
making the settings for the 4 points is different from when making the initial settings.

Initial Settings
Input the four points according to the following sequence. [Upper Left Corner] =
[Upper Right Corner] = [Lower Right Corner] = [Lower Left Corner]

Reset after Setting 4 Points
Select the reference points using the dialog and adjust the location of the reference
points selected on the image window.

[ ?‘ [Measurement Image] MD30.avi

Input reference points Reference Plane | Origin and Axis I Image Alignmentl

(upper left corner, upper right corner)
= — Specify Reference Point— —Length bjw Reference Points
L1 |160.000
" Upper Left (UL)
L2 [240.000
" Upper Right (UR,
L3 |[160.000
(" Lower Right (LR)
L4 |24D.I]DD
@ Lower Left(LL)
|288.444
Coordinate List L
[ byReal Coordinate LB |233»444
Unit  |mm v
Grid Interval m mm
Line SegmentErmrI 0.000 Reset
Input reference points (lower left corner, lower right corner)

Load Setting | Save Setting Reset All Completed
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® Input Actual Length

If [Input Coordinates] is not checked, input the 6 actual lengths between the four points
of the reference points.

Length biw Reference Points

L1 |&0.000

L2

L3

L5

[ by PReal Coordinate L6

® Input Coordinate Values

80.000

80.000

L4 |a0.000

113.000

113.000

L1: Actual length between the upper left corner (UL) &
upper right corner (UR)

L2: Actual length between the upper right corner (UR) &
lower right corner (LR)

L3: Actual length between the lower right corner (LR) &
lower left corner (LLL)

L4: Actual length between the lower left corner (LL) &
upper left corner (UL)

L5: Actual length between the upper left corner (UL) &
lower right corner (LR)

L6: Actual length between the upper right corner (UR) &
lower left corner (L)

If [Input Coordinates] is checked, input the real space coordinates for the four points of

the reference points.

Here, the coordinates input have been subject to depth element correction. To define the

coordinate system, make the settings in the [Origin and Axis] tab along with the

coordinates input here.

Length bjw Reference Points

UL

UL UR n.oo00 - |0.000
UE

100.00 |0.000
LR

i LR 100.00 |100.0C
LL

[v' by Feal Coordinatelgoon (10000

UL: Real space coordinates for the upper left corner
UR: Real space coordinates for the upper right corner
LRt Real space coordinates for the lower right corner
LL: Real space coordinates for the lower left corner

When input for the reference points and actual lengths is complete, the grid appears on
the measurement image window.
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5.3.2 [Origin and Axis] Tab

Set the origin and axis under the [Origin and Axis] tab. If setting [Fixed] in Origin and
Axis, the input value is the same as the image coordinates shown at the right side of the
status bar under the playback bar and does not correspond with the real space
coordinates. The operation is the same as that in [T 5 —! ZBRIENR RO A, | of
the [Origin and Axis] tab (p. =7 —! 7 v 7 v — I REBEINTVERA, ).

2D Calibration - Perspective Transform X

Reference Plane  Origin and Axis ]Image A\lgnmeml

Origin of Coordinate System
" Lower Left Comer of Screen

® Fix 132.000 148.000 vixel
" Measuramant Poir [5o0i0

[ Offset 0.000 0.000 mm
Axis

Select -Axis -

" Horizontal Rightface

® Fix Start [408 oon 180000 nixsl
End |12z 000 54.000

(" Measurement Pail |Pmnt[| J ‘ant[l J

[~ Oftset 0000 = dec
Another Axis
Y Y.
@ » \g Reset
Load Sitting | Save: Setting | Reset Al | Gompleted_|

When changing perspectives, make sure to use the appropriate settings since the origin

and axis selected greatly impact the measurement results.
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5.4 3D Calibration

To construct 3D data, multiple measurement images and the geometric relationship of
the filming camera must be obtained.

Since the same relationship is required for each camera, 3D calibration must be
conducted multiple times.

Perform [Control Point Real Space Coordinate Input] and [Image Coordinate Input on
the Calibration Chart for Each Cameral] for 3D calibration.

Designate the fixed measurement points on the calibration chart for the control points.

Perform any of the following to display the calibration image and start constructing 3D
data.

Click [Construct 3D Data] = [Calibration] on the menu.

Click w onthe =7 —! ZRBENBROPY F¥A, onthe =7 —! BRIENAD
N FERA, .

v Click [Switch to Calibration Mode] on the right click menu on the calibration
window.

The [3D Calibration Dialog] appears, and it switches to the calibration mode. 3D
calibration settings are made in this mode.

L3

LK JORE::| 208 alala|s= Caltrstion Moe
- =

‘> no-tePC
=-BJ Primitive Data
5 @ 111
= Measurement Image
L Calibration Chart
No Correct
S @ R1-1
= Measurement Image
4 Calibration Chart
No Correct.
[&) Measurement Data
%@ Analysis Data

ibration dialog

’ a‘a[v'fx;4

Calibration window

wlufdulp]v]-+] Biwlo|

KQla
Ready
Overview of the Calibration Mode
Specify measuremené point toolbar Windoxstoolbar Zoom C(*trol bar Mode display bar
IIIlllIlIIIlllIIIII:llIIIIIlllIIIIIlllfIl'.IIIIIIIrlIIIlIIIIIIIII;IIIIIIIIIIIII. ..-...-'..-....
i L U - JORER::] #* =] D.L'E'lj 'Ell 11 Lﬁ]*‘ 5% £Oalibration Mode I
L L i L Y TR R NN R ] mEEn EEE EEEEEEEER EEEN EEEEEEEEEEEEERT

T T BTN LS £48 /. (Calibration Mode)
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Operation is performed both with the calibration image window and the 3D calibration
dialog.
The 3D calibration procedure is as follows.
@ Input the real space coordinates for the control points.
@ Click the control points on the calibration image.
® Perform the operation in @ multiple times for the cameras for the
measurement targets.
@ Perform the 3D data construction calculations.
When creating a project, the setting is automatically loaded when there is a setting file
with the same name (extension of *.3cd) in the same folder as the calibration image.

Calibration 3D ‘.
*
. . ) .
Coardinate System Sefing  Real Space Coardinate  Accuracy Validation “‘ Data Settlngs loaded from the flle (*.Scd). Also
Endar v Add Control Point manusll * . X
S e O ¢ loads the settings for the real space coordinates.

Bright Dot Auta Detect| | Seting

— OMoLaselhimber ,® Current settings saved to the file (*.3cd). Settings
R ° for the real space coordinates are also saved.

Coordinate of Contral

Nu. %Coor. ‘Coor. PuiD A
1 BINY BESES 1

@ BBIZE 163135 2

26610 |13l |2 ® Restores values.
4 1ETS0 153500 4 .

5 2e4Zs0 505500 5

B 222 seSam B

7 47500 47750, % 7
5 7r %M%un 8

,-®Make the settings to complete the
o e RSa¢ calibration.

*

. . ** .
* * 03 .
Load Setting . Save Semné. Reset All . Gornpleted .

During calibration, click on other calibration windows to confirm the values set on the
current window, and it switches to the active window operation and continues calibration.
Click on something other than the calibration image to process in the same manner as
that when clicking to finish.

In =5—! ZRITHBRONY £/ A, , if [Automatically Construct Measurement Data
during 3D Analysis] is enabled, 3D data construction is performed automatically when
the dialog is completed. Refer to the =F —! ZRIENRONY FHA, p.=F—! T v

v— BEZEINTWVERA, )in Environmental Settings for details.

5.4.1 3D Calibration Parameter Calculation Method

The two methods of calculating 3D calibration in MOVIAS Neo include [3D DLT] and
[MDLT].

To set the calculation method, click [File] — [Project Information] in the menu and select
the calibration calculation method under the [Image] tab in the [Project Information]
dialog.

Information to set up prameters of this Project X
General Imsge | Output |
I
Select the ca‘bration calculation method.
*
.

»

Callbration n use 20 DL T) -

Calibration M
@ 300LT
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3D DLT The basic method that calculates the parameters for 3D data
construction. Input of a minimum of 6 points is required.

MDLT Calculates parameters for 3D data construction taking optical
distortion into consideration. Input of a minimum of 8 points is
required.

If there is optical distortion visible to the eye, consider using Optical
Distortion Correction (p. 7 —! 7w 7w —F7 NEBINTWVETA, ).

A Both calculation methods require a minimum number of points but the
2 accuracy cannot be guaranteed. We recommend calibrating using more points

(10~15 points).

5.4.2 [Real Space Coordinates] Tab

[Control Point Real Space Coordinate Input] is performed under the [Real Space Coordinates] tab. 6
or more points with precise space coordinates are required for calibration (8 or more points for
MDLT). Perform the either of the following to input the real space coordinates.

v" Load from the real space coordinates file.
v" Manually input on the real space coordinate list.

These real space coordinates are shared between cameras. Input is not necessary for
calibration from the second and subsequent cameras.

Calioration 3D B ~| Real Speace Coordinate List
Coordinate System Setting Real Space Coordinate  Accuracy Validation Shows the real space Coordinates' Can be
-Coor ~Coor. -Coon Unit :
P e oo e | S manually input.
2 -440000 0000 293800
3 440000 i) i)
e g b :
Ly Unit
g aoon 400000 50900 . .
9. L aom 0w Units for real space coordinates. Select from
1 ooon 0000 £0.000 . .
@ooomm 0w 000 m, cm, mm, um. These units are applied to 3D
14 -220000 200000 179800 Real Space .
15 o000 00000 0000 Coordinate data constructlon.
Import
Export
Import <« Export
Load Setting Save Setting Reset All Gompleted | . . .
o ~— Loads - saves coordinates. The file format is
CSV (*.csv).

® Edit the Real Space Coordinate List

You can edit the number and coordinates on the list. Double click to edit.

Right click to - delete * insert.

Double click on the row under the last input to add a new row.

The point can be switched when inputting previously saved points to change the number.

Murm... ®-Coord.. Y-Coor Z-Coord
Murm.. ¥-Coord.. %-Coor..  Z-Coord. .
e 1 oo 00w
“‘. IDEIEtZ)@ ® Double click to manually edit coordinates
o nsert
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® Real Space Coordinate File Format

Real space coordinates can be imported and exported. The file format is the comma
separated value (CSV) format. An example is shown below.

#Point No X Y Z

1, 0.4, 360.7, 2.6

2, 0.5, 360.9, 58.3
3, 0.4, 361.5, 435.7
4, 0.0, 0.0, 0.0

5, -0.1, 0.9, -376.5
o, 0.2, -0.1, -438.4
7, 400.1, 3.4, 0.9

# (Unit: mm)

Unit=mm

Set the coordinates, number and units.

The 1st column indicates the number. The 2rd, 3vd and 4th columns show the XYZ
coordinates.

They are loaded as:

Numberl, X coordinate, Y coordinate, Z coordinate

Number2, X coordinate, Y coordinate, Z coordinate

Number3, X coordinate, Y coordinate, Z coordinate

If starting with “Unit=", the following unit is set. If there are multiple, the unit for the
last row is set. If not set, mm are set. Available units include mm, cm, um, m. In the
example above, it is written in the last row but it can be written in the first row instead.
Ignore rows starting with letters, empty rows or duplicate numbers.

In the example below, two points (Point 1, Point 2) are loaded and the units are set to “cm”.
“Point 1 loads the coordinates for “Point 1” in the second row.

#Point No X Y Y/
1, 0.4, 360.7, 2.6
1, 0.5, 360.9, 58.3
Ignore this row.

(new row)

(new row)

2, 400.1, 3.4, 0.9
# (Unit: mm)

Unit=mm

Unit=m

Unit=cm
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5.4.3 [Image Coordinate Settings] Tab

In the [Image Coordinate Settings] tab, the image coordinates for the control points are
verified on the calibration image and the real space coordinates assigned

Calibration 3D
Coordinate System Setting  Real Space Coordinate  Accuracy Validation

Standard 5 Pole v Add Control Point manualhy

Cehei Numheringre[1s |

(O Mo Lahel Numberit

Bright Dot Auto Detect| | Setting
Label Auto [dentify

Coordinate of Contral

Mu.. ®-Coor.. “-Coor. PniiD @
1 632719 BE.9ES
B26.728 153138
B02.000  442.250
196.750 153500
224250 B05.500
229220 565200
47.500 47750
77.250 314500

b o mom omowora
b o e ow o =

Load Setting Save Betting Reset All Gormipleted

Perform the following operations.

B Control Point List

Shows the currently added control points.
Standard Chart
Select from [4 Polel, [5 Polel, [AMASS] and
[Custom] for the calibration chart to be used for
[Auto Identify Labell.
Manually Add Control Points
Set the method of adding control point numbers.
Auto Detect White Dot
Auto detect white dots from calibration images
based on the settings.
Auto Identify Labels
Automatically identify the control point
numbers for the real space coordinates of the
standard chart.

@ Select the method for adding numbers in [Manually Add Control Points].
® Click the control point on the calibration image to add. Adjust the position in

Zoom view.

® Usethe =7 —! ZBRENRFO0D £HA, (efertop. =T —! T v r~w—I N
EEINTWERA, )and auto identify labels to assign the numbers set in the
[Real Space Coordinates] tab.

Use the procedures above to perform calibration on a single camera. Perform this

operation for each calibration image.

If the control point is a white dot, the [T —! 2RITHR R 220 £¥ A, | function can

be used to add control points

If using a standard chart (4 Pole, 5 Pole, AMASS), you can use the [ 5 —! B2RTH R
Y FHA, |function (p. TF—! T v I/ ~v—I BEEINTVERA, ).
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Detects white dot control points from the calibration image as a batch. Consider using
the [Specify Detection Area] function for scenes with bright backgrounds and scenes with
unrelated white dots. The procedure is as follows. If necessary, specify the detection area.
Auto detection is performed on the entire image if there is no detection area specified.

(a) Detection Parameter Settings

Click@ under the [Image Coordinate Settings] tab and the [White Dot Detection
Parameter Settings] will appear. Use the dialog to set the white dots to be detected.

Bright Dot Detection Parameter X

Conversion Thresheld for Binary
Image

80 2 (1% ~ 100%)

Roundness Threshold (logical circle is
-
73 = (10% ~ 100%)

Radius (Min.~Max. Value in

|3 | ~ |15 |(1~gg]

oK | Cancel |

(b) Detect
Click [Eright Dot Auto Detact!

the control points.

Conversion Threshold for Binary Image
Sets the brightness threshold for white dot
detection.

Roundness Threshold
Sets the roundness.

White Dot Radius
Sets the range for the size of the point detected.

under the [Image Coordinate Settings] tab to sequentially detect

¥ Casoration 20

2} X-Coer.
1 [3FalL]
2 Re2e
) wzmo
196
24

Lovd Sattire

Cooecinate System Setng Renl Space Coordnme  Acceracy Valdaton

Standard 5Pols  ~ Add Coercl Pom
Bnght Dot Auto Detect  Setng
Labaluto kel

Coordnese of Coatel

(No Labiel Nurkar

Y-Cocr. PmD "
965 1
151% 2
12 3
1550 4
S50 &
55200 &
arme 7
1450 8 Ay

Syse Sertine Reset Al Conpiensd
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(c) Specify Detection Area

Specifies the detection area for white dots with [Auto Detect White Dots]. If an area is
specified, white dot detection is performed only on dots within that area. Detection can
be performed only on areas required, such as scenes with unrelated white dots.

Click [Detection Range] on the right click menu and drag on the calibration image
window to specify the detection area.

% (Callbration Image] L-1-1-1avi =mEEn %" P (Calibration Image] L-1-1-1.avi E=REER %"

Drag over the area to specify Detection area set where dragged

Multiple detection areas can be added. Areas created can be moved or resized.
The detection area can be automatically deleted when the 3D calibration mode is finished.

Use the right click menu to add or remove detection areas.

Ehangtetccvl-C:libré:ion Mode Detection Area
opy to Clipboar .
T e Al Check to add or delete detection areas.
Print Screen
~  Show Control Point .
- [ Delete Detection Area
Detection Range Deletes the selected detection area.
Delete Detection Range
Delete All Detection Range .
s Delete All Detection Areas
222 '(:m Deletes all of the detection areas in the window.
Actual Size
Full Screen
Full Display
After setting the areas, click iBright Dot Auto Detect; P [Calibration Image] L-1-1-T.avi = e

under the [Image Coordinate Settings] to
sequentially detect the control points within the
[Detection Areal.
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® Auto Identify Labels

Identifies the control points and the real space coordinates on the calibration image.
Valid with charts designated as the standard chart. Supports the following types of
charts.

4 Pole Chart (12 Points) 5 Pole Chart (15 Points) AMASS Chart (12 Points)

The control points must be grouped, the numbers for the control points deleted and new
positions established.

If the number of control points are designated under the [Real Space Coordinates] tab
for something other than the charts given above, [Custom] is automatically selected in
the chart selection combination box. Do not use the auto identify label function when
[Custom] is selected

The procedure for the auto identify label function is found in =57 —! Z2HILRFONY
FHA, ~ =TI SRIEB ROV EHA, below.

(a) Select the Type of Chart for the Real Space Coordinates
Select the type of chart to be used.

Calibration 3D E|

Coordinate System Setting  Real Space Coordinate  Accuracy Validation

Standard Add Contral Foint manually
Add Label Mumber in orc| 15
Select chart @ === 1= ~prrtarMyoe i, @

'h Pole

Label Autg [ AMASS | (O Ma Label Mumberit

Coordinate of Cantrol

Mu..  X-Coor.. Y-Caoor. PniD A
1 B32118 66965 1
2 bzei2d 153135 2
3 B02.000 442250 3
4 196,750 1653500 4
1 224260 B0OSGOD &
G 229.2200  BE5200 B
7 47500 47.750 7
e v
Load Setting Save Setting Reset All
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(b) Add Control Points

Add control points to the calibration image. The position and number must match.

The figure below shows an example before auto identification of labels. The positions
match but the control point numbers don’t match.

Y wr,nﬂEA ‘éa
Calibration 30 n

Only the coordinate settings

Coordinate System Seting Rleal Space Coordinste  Accuracy Validstion

Standard 4Pole | v
are done. The numbers don’t .

Bright Dot Auto Detect
Labl Auto Idensty

match.

) No Label Numberit

©) ()
0 (%
()
() 62 (s)(a)
(2) (=)
e 27 0 e
Load Settine Save Settne Reset All Carrploted

(c) Click on Auto Identify Labels

Click [Auto Identify Labels]. If the auto identification of labels is successful, the
identified numbers will appear.

The figure below shows an example after auto identification of labels. The control point
numbers are corrected according to the chart sequence.

¥

= [ B & : |
After auto identification ] .
- i
o Point 7 i ala[™ 2 o)y s
2 ]

Calibration 3D

Coerdinate Systom Sating Reel Space Coordinate  Accuracy Validatian

Standard APoie 1 v Add Control Point manuslly
= @iAdd Label Numberin ore 1
Biight DotAuto Detect. | Seting S
D NoLabel Numberir
Tobel Auta Idenly
Coordinate of Control
Nu. XCoor. Y<Coor. PaiD A
1 456474 18079 3 @ °
3 10
H ©) (I
s )
8
e ()6 619,
10
@ o” o
12 v
Load Setting Save Settrg Reset All Completed

If auto identification of labels fails, the following message appears. Check to make sure

the number of control points matches, the control points haven’t shifted and the type of
chart is accurate.

Calibration3D X

| Chart mismatch, CP number mismatch or CP numbering failure
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The 3D calibration measurement point properties are shown in the [Control Point
Properties Editor]. Replaces detection points and sets detection parameters.

Replacement of detection points cannot be done when the selection for replacement is “-
---”. If another number is selected, that point is replaced with the current point number.

Detailed detection parameter settings are the same as the detailed tracking parameters.

s (p. 4—11) for details.

Current Label

Control Point Property Editor

X

[CPomtl @ ilssssssess@ Setting

Label Number to exchange

Label |- - o

Central Coordinate (pixel)

X 697.9695
Y 58.0061

Details of Detection Parameters

Cancel |

sapausnsnnsns@ Select replacement

‘ @ ==ssnnnnnnns@ Detection parameter settings

5.4.4 [Precision Verification] Tab

Under the [Precisions Verification] tab, calibration data calculated for one camera is used
to calculate and display the reprojection error. The units for this error are pixels.

Calibration 3D

]

Coordinate System Setling  Feal Space Coordinate Accuracy Yalidation
Coordinate Error bjw Setting and Calculated value of Control Point
Mumber Errar Errar'y’ Absolute Val.. &
1 0.562 1.161 1.290
2 -0.730 -0.791 1.077
3 0118 0.147 0.188
4 -1.874 -1.108 2177
5 1.548 0.234 1.5668
[ 0552 -0.481 0.755
7 -0.783 0.452 0.919
3 0.795 -0.269 0.839
9 -0.138 0.334 0.361
10 1.203 0.081 1.205
1 0.995 -0.708 1.222 hd
< >
Mean
Load Setting Save Setting Reset All
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5.5 Optical Distortion Correction

If performing analysis with MOVIAS Neo, we recommend filming with a “lens without
optical distortion”. However, you may want to perform measurements with a “lens with
optical distortion” such as with wide angle photography using a single camera. With
“videos with optical distortion” filmed in this manner, analysis is not possible due to the
fluctuations in the length between two points according to their positions in the image.
To perform analysis, you need to perform “optical distortion correction”.

MOVIAS Neo has an [Optical Distortion Correction] function and an [Extended Optical
Distortion Correction] function.

With the [Optical Distortion Correction] function (p. =5 —! Ty 7<= —7 BDEZEEINI T
WEH A, ), basic optical distortion correction is performed using a grid chart image.
The [Extended Optical Distortion Correction] function (p. =F—! 7 v 7/ <w—7 NEHES
hTWEHA, )is a revised version of the [Optical Distortion Correction] function.
Optical distortion correction is performed using a grid line chart or a chessboard chart.
Qualitative optical distortion correction can be performed without a specialty chart (p. 5
—35).

If there are multiple cameras, add and correct each optical distortion correction chart.

In the [Optical Distortion Correction Chart] node, the
currently applied optical distortion correction method is
shown. After creating a project, [No Distortion Correction]
appears and the real coordinates are calculated without
performing optical distortion correction.

If the [Optical Distortion Correction] function is applied and
the [Optical Distortion Correction Chart] and the [Extended
Optical Distortion Correction] functions are applied,

Primitive Data

5@ Cellular
: Measurement Image
Real Scale Conversion
4 No Correct.
Measurement Data 4
&-[38 Analysis Data

[Extended Optical Distortion Correction e— Y

. . . o distortion correction
(Radial/Polynomial)] appears and each type of optical shows after creating a
distortion correction is performed. project

If you perform AVI export on the measurement image with
distortion correction activated, you will be able to export the
image after being corrected for distortion.

AV file output setting X

AVI file output
[C:¥ Program Files¥ nac¥ MoviasNeo¥ avi_output.avil

Compressor Compressor setting

" MIPEG Codec

(@ CODEC |Uncumpressed ﬂ
Play Rate Compression 100
30 - | fps J
Resize

Details
1:1 -

Resize Option

(@ selected size.

(" Clip size into multiples of 4.
[ | oK Cancel ‘

Check for AVI output of images
subject to distortion correction.
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5.5.1 Add Optical Distortion Correction Chart

First, add an optical distortion correction chart to use the [Optical Distortion Correction]
function. Select the camera node to be added and click [Add Optical Distortion Correction

Chart] in the right click menu.

"= CellulerSampleProject
Primitive Data

Rename Camera
Delete

Add Measurement Image

: Measuremi
B-E@ Anglysis D: Add Calibration Chart
. }%% Graph Add Lens Distortion Correction Chart

: ]é:.Trajectr
- B Stick I

Select [Add Optical Distortion

Correction Chart] from the right

click menu on the camera node

Property

Bl CellulerSampleProject
=-f] Primitive Data
- Cellular
—a Measurement Image
E& Real Scale Conversion
.- Lens Distortion Correction Chart
=[] Measurement Data
=28 Analysis Data

Ly RERMIETF v — b

- % Graph 2B L,
5 @"'Tr_ajectoryGraph [V REHRMIE Fr-h]
- R Stick LRIRENET,

The [Optical Distortion
Correction Chart] is added

5 MowasNeo - [Lens Distorbon Comecten image] mDUX_35bmp.
Lile Wew Playbock Tiacking 20 Constaxtion Analysis Tool Window lielp

alafa|n|s7= =

&3¢ el Data

age |REEES? o8 LA \H[Si(;ﬂ;%;.?]!k BOB|Am® = 1 |40 5000w
spece Traaforn]

o x

3
= e R

alaf< alv]-|s]

elujajm|v[n]+] ¥|Ble]

|[corsntoa 0 serie [P0 ot P by el

I IF— o

| o | B3

If an optical distortion correction chart is added, the optical distortion correction image

automatically appears.
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5.5.2

Optical Distortion Correction Mode

Access the optical distortion image window and perform either of the following to switch
to the optical distortion correction mode.

v

v

Click on [Switch to the Optical Distortion Correction Mode] in the right click
menu in the optical distortion correction image window.

Click ﬁ from the =5 —! BRITB ROV ¥ A, onthe =T —! BRITNE
DN EHFA, .

The [Optical Distortion Correction Dialog] appears and it switches to the optical
distortion correction mode. The optical distortion correction settings are made in this

mode.
P MoviasNeo - [Lens Diste o
File View Playback Tracking 2D Construction Analysis Tool Window Help
RO ajaa|n[s|=3 tae Do
8% CellulerSampleProjact L -
=14 Primitive Data
=@ Cellular
i Measurement Image
& Real Scale Conversion
EEZ Lens Distortion Correction Chart
=- () Measurement it Data
=-@ Analysis Data
% Graph el . . . . .
ngeﬂowﬁvanh ;o Tl ~ Optical distortion correction dialog
Stick s o e
I@.@'aoo% ~ _r‘jv o=
sfEssEEEEEEEEE N,
M Lens Distortion Comection Seting | Comment |
N[ ) Enter Numbers of
Jrtersections in Grid (¥ and H)
R) Specify four comers on the
fcreen.
1) Press “Auta Intersaction
Petect”
Optical distortion correction image window o trsecion Deted
sy i
¥ Enable Auto Adjustoment of the specfied four o
Losd Setting | Save Setti | RestAl | Carrpletad |
“lulm] o] BB S] Curmantlins] 25000 stan(fM-#5808 B B,8]426 SR B By oA 0N Bjm N N m
A |- lel |
Ready [ Y

Overview of the Optical Distortion Correction Mode
Zoom contrgl bar Window t(glbar Mode c%splay bar

i O | @8 | W 10 (||| 24% "'E %DJEE ELensDistDr‘tiDn E

T T ZRITNEONY A, (Optical Distortion Correction Mode)

Operations can be carried out in the optical distortion correction image window and the
optical distortion correction dialog. Perform the following for optical distortion correction.

@ Set the size of the grid.

® Use the dialog to select the four corners and input each on the optical
distortion correction image.

® Click [Auto Detect Intersection]. Or manually input all of the points.

@ After setting all of the grid points, click [Show Corrected Image] to confirm
the corrected image.

® Click [Finish] to complete the processing and save the parameters. The
distortion correction parameters are automatically applied when building
measurement data.
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5.5.3 Optical Distortion Correction Dialog

The optical distortion correction operation is performed in the optical distortion
correction image window using the optical distortion correction dialog.

Lens Distortion Correction Setting IcDmmeml ’. Data Settlngs are 1oaded fI‘OIn the flle (*.Odc).
*
Mumber of Intersections in Grid 0‘
1) Enter Numbers of o*
[11- Intersections in Grid (v and H) o
[m—— 2) Specify four cornets an the p . . o
*
m [FEH S ooss Atoinasacin 0 ,® Current settings are saved to the file (*.odc).
D fr, *
Adjust Intersections on the screen 4]??9‘\:;:\ Imersemmnkhr’n; ‘0‘
° *
o be
* o
‘,o‘ .." ". Restore settings.
D2 * * *
Bz ”ﬂtlu Intersection Ek?;\: ‘0.
oS »* o b .. . . . .
o o Uspgtisaen | o Set the values to finish calibration. Calibration
o g 0
a R R R .® calculations done automatically.
[ Enabla Autn Arﬂwﬂnmem atthe spe‘wﬁdmum 0.‘ o
* o o ¢"
o
Load Sattirwg?A Save Sattir\é?‘ Reset Al ,A onmpletaaq

® [Optical Distortion Correction Settings] Tab

Number of Grid Intersections
Set the vertical and horizontal grid lines in a range from 5~25.

Adjust the Location of the Intersections Detected on the Image Window
Shows a list of the intersections. The unique names of “Upper Left”, “Upper Right”,
“Lower Right”, “Lower Left” are assigned to the four corners.

Enable the Function to Auto Adjust the Locations of the Four Corners Designated
If the corners are clicked on the optical distortion correction image when this is
checked, the locations of the four corners are automatically set to estimated
locations.

If unchecked, the clicked coordinates are manually set.

Auto Detect Intersections
After inputting the four corners, press auto detect intersection to auto detect the
grid.
Auto detection failure may occur with distorted images. Refer to =7 —! T A
N FHA, p.xF\ T Ir<v—IBREEINTVEHRA, ) for details on auto

detection of intersections.

LISy L UTE LD PO T

Show Corrected Image e | /'Show Original Image [ 4
After setting all of the intersections, click show corrected image to show the image
after optical distortion correction. During display of the corrected image, the button
to show the original image will appear. Click show original image to display the
original image.

suto Intersection Detec| suto Intersection Detec|
R e e | Lttt |
Show Original Image Show Corrected Image

® [Comments] Tab

You can enter comments relating to optical distortion correction.
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5.5.4 Extended Optical Distortion Correction

Extended optical distortion correction performs the following.
® (Qualitative distortion correction without an optical distortion correction chart
® Auto detection of intersections from a grid or chessboard
® Revised optical distortion correction
To perform optical distortion correction, perform the following operations with the
measurement image or optical distortion correction image shown. The optical distortion
correction image is preferentially used. After adding an optical distortion correction
1mage, you must delete the optical distortion correction image from the project tree to
perform manual distortion correction on the measurement image.
v' Click [2D Construction] = [Extended Optical Distortion Correction] (for 2D
analysis) on the menu.
v" Click [3D Construction] = [Extended Optical Distortion Correction] (for 3D
analysis) on the menu.
The [Extended Optical Distortion Correction] dialog appears. Once extended optical
distortion correction is applied, the display of the [Optical Distortion Correction Node] is
updated according to the method applied.

The operation is performed in the [Extended Optical Distortion Correction] dialog. The
procedure is as follows.

®

e_vie B)Gs Elé‘? i l»_L X — Extended optical distortion
e = o8 =0 @Y : .

aja d correction dialog

optical distortion correction node displays the
following.

Radial correction when the measurement image is
used

i Radial Correct.

Polynomial correction when the measurement
image is used

L]
-
L]
=
L]
—a
L]
L]
8
L]
—m
L]
-
n
ok Poly Correct. i
by ===

Radial correction when a chart is used
-Hf Radial Correct.

Polynomial correction when a chart is used AR L AR SRR B 5]

48 Poly Correct. » o] o | B3

EEEEEEEEEEEEEEEEEEEE

.
soeseng | et o |8

(D Select either radial or the polynomial tab.

@ Set according to each tab. Refer to Radial (p. 5—35) or =5 —! 2RILN RO
F¥HA, . =T T I7v—IBREBEINTWVERA, ) for the detailed
settings.

Check the corrected image and confirm that the distortion has been corrected.
Click [OK] to finish the process and save the parameters. The distortion correction
parameters are automatically applied when building measurement data. When
clicking [OKI, correction for the tab shown ([Radiall or [Polynomiall) is enabled.
To set the hidden tab, reset and disable.

®e
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5.5.5 Extended Optical Distortion Correction Dialog

Extended optical distortion correction is performed with the extended optical distortion
correction dialog.
ﬂ Extended Lens Distortion Correction (460.683, 1562.825).. X

Perform zoom in/out on the optical
-9 distortion correction image and drag the
points detected.

The data settings are loaded to the file
R34 (*.ndc).

Radial Poly | comment| o’ ° Current settings saved to the file(*.ndc).
*

* .

*
112 ot R g
= @ GridLine  Je *

*

] * .
] C chessgetd  Comect Imgeet 9 Restores the values.
1= “t o
*

* *

*
S alito Detect o o*
* * 4

o o* o Sets the value to complete the calibration.
’ b‘T”Tl o0 Calibration calculations are done automatically.

o .
. \d . PS4
i Load Setting P Save Setting |. reset

[Extended Optical Distortion Correction]

Use the radial tab or the polynomial tab to set the optical distortion correction.
Include comments under the [Comments] tab.

You can move the image in the image window with [Maximizel, [Zoom Inl, [Zoom Out] or
by using the mouse wheel.

Extended Lens Distortion Correction (822.232, 180774), = X

Zoom in
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® Radial Tab

& Extended Lens Distortion Correction (1016.000, 244.000)... X

e ~t= L
,z{,.H | - —&44%4:
- aEEE el T T
- aEE Gl

|

aaum| =
4*1-41_ |
e

|

-
i\

AT‘_J’

Select [Radial] tab @= === =}@Radial |roly | Comment|

k1 0
k2 J 0 Default

{Load Setting | Save setting | rest [ [ o |

Select the [Radiall tab in the extended optical distortion correction dialog to perform
radial correction.

Radial correction performs distortion correction without using specialty charts.
Precise correction is not performed since it is qualitative correction. To perform
precision correction, please refer to the =7 —! Z2RITB RO A, (p. =7
Ty 72— BBRINTVERA, ).

Details of radial correction settings are shown in the figure below.

Use the k1, k2 slider to apply distortion correction to the image.

k1 is the parameter to correct the distortion mostly in the middle of the image while
k2 is the parameter to correct the distortion mostly on the edges of the image.
Click [Default] to disable distortion correction.

[
18 -9.37e-008

Il : | : —

T | | 1.6e-015
Negative Value: , ‘ —— Positive Value:
Pincushion T T e Barrel distortion
distortion " :

| Value of 0: No distortion |

Radial Correction Settings
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Select the [Polynomial] tab in the extended optical distortion correction dialog to

perform polynomial correction.

Optical distortion correction settings are made from the image of the optical

distortion correction chart filmed.

AR

ﬁ<P1:

ﬁ Extended Lens Distortion Correction

[ p@K%XT@KP
e

Pt

% R

[Polynomial] tab seleg‘gi_o_n_ 1.

L
sl

I T T T

Ft.

Fi¥

._|<

'Radial Poly ICnmmentl

.
EEEsmEmEEEEl Auto Detect
@ &)

re®

.
a. LTI | Correct image

Load Setting |

Save Setting |

| 0K |

reset

The procedure is as follows.

@
)
®

Click [Auto

Set the number of vertical and horizontal detection points in a range from 5~50.
Select either grid or chessboard as the type of auto detection chart.
Detect]

to search.

If auto detection is successful, the detection points are shown on the image. If

auto detection fails, refer to =5 —! Z2HRITLB RO FHA,

I PEBINTVEREA, )
@

(&) Chart Types

p. =TT v

After auto detection, click [Corrected Image] to confirm the corrected image.

The following charts can be used for auto detection with the polynomial method of

correction.

Chessboard (Detection of the corners)

Grid (Detection of the intersections)

(00355)L



MOVIAS Neo V3 User’s Guide nac Image Technology, Inc.

(b) Manual Input of Intersections

Manual input of intersections on the optical distortion correction image.
If using something other than the standard optical distortion correction charts and if
auto detection is not possible, you can manually input the intersections for correction.

Select [List of Detection Points] from the right click menu of the extended optical
distortion correction dialog and the [List of Detection Points] will appear.

{%’“;e—;: T T

Bl

ﬁ Extended Lens Distortion Correc

W | Detect Points

D [ name State A
1 Pl Ready
2 Pt:2 Ready
Zoom In 3 Pu:3 Ready
4 Pt:4 Ready
5 Pt:S Ready
Zoom Qut . e Ready
7 Pt:7 Ready
Full Screen s g Ready
- - 9 Pt:9 Ready
Point List 10 Pt:10 Ready
11 Pt:1l Ready
12 Pt:12 Ready

Pt:13

Z " Grid Line
@ Chess Board
@I@ Correct Tmage
Auto Detect

Load Setting ‘ Save Setting ‘ reset ‘ oK

Select the points to set manually from the list of detection points and click the image
to set these as detection points.
| W3 Detect Points x ﬁm

D [ Name [Stote
L |70 Pt:70 Ready
1|71 PL:71 Ready i a— i1
72 PL:72 Ready
73 PL:73 Ready
74 PL:74 Ready
75 PL:75 Ready

{76 P75 Ready F——

77 PL:77 Ready
78 Pt:78 Ready
79 Pt:79 Ready
| |80 Pt:80 Ready E

|81 Pt:81 Ready
82 Pt:82 Ready W
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5.5.6 Enable - Disable Optical Distortion Correction

After setting the optical distortion
correction, you can switch between
enable - disable correction.

To disable optical distortion correction,
select the optical distortion correction node
on the project tree and select [Disable] on
the right click menu. If [Disable] is
selected, the measurement data is updated
without performing optical distortion
correction.

To enable optical distortion correction,
select the optical distortion correction node
on the project tree and select [Enable] in
the right click menu.

The [Enable] and [Disable] settings can be
set while in the synchronized display mode
or the display mode.

! B-@ Cellular
: i Za Measurement Image
Real Scale Conversion

- -4] Lens Distortion Correction Chart

: Measurement Data Apply

-3 Analysis Data ~ Disable
Delete
Clear Data

Change Image File

Right click menu on the
optical distortion
correction node

To delete all of the optical distortion correction parameters select [Delete] from the
right click menu of the optical distortion correction node.
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5.5.7 Auto Detect Function for Optical Distortion Correction

Functions for optical distortion correction include the auto adjust function for the four
corners and the function to auto detect intersections from an optical distortion correction
chart. These functions have the following limitations. Images where auto detection failed
can still use auto detect by reversing the colors or removing the chart part from the image.
1. Intervals in the vertical + horizontal directions are equidistant. But the vertical -
horizontal intervals do not have to be the same.
2. The following limitations apply to grids.
® Chart must be created with black lines on a white background
® Black lines other than those on the chart are not included
® For optical distortion correction, a square chart where the lines do not extend
from the outside of the chart
@ For extended optical distortion correction, a chart with a grid where the lines
extend from the outside of the chart
We recommend filming optical distortion correction charts as follows.
1. There should be more intersections and corners in the horizontal direction than the
intersections and corners in the vertical direction.
2. Marker arrangement in chessboards and grids should have at least 17 columns and

13 rows.

3. The number of intersections and corners in the horizontal and vertical directions
should be an odd number, and you should film by aiming at one intersection centered
on the camera image.

These limitations do not apply if manually inputting the intersections.
The chart below shows image examples of successful and failed auto detection of

intersections.
Auto I Example of an image for auto detection of
Detection Intersections.
Possible il T However, auto detection of intersections
t [ | b may fail if the image has severe distortion.
b i
Auto The chart image must have black lines on a
Detection white background to perform auto
Not detection.
Possible Auto detection fails in the figure to the left
because the chart image has white lines on
a black background.
Auto Detection fails due to the presence of an
Detection i unrelated black line at the bottom of the
Not ' , chart.
Possible ‘ _—T | -
o Black line unrelated to
‘: the chart
LssssEEEEEEEEEEEEEEEEEEEEEEEEER
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6. Create Measurement Data

Create Measurement Data

Measurement data refers to the values from calibration of tracking data and the
application of parameters such as coordinate conversion and distortion correction.
Tracking data and calibration parameters are used to create measurement data.

6.1.1 Create Measurement Data for a 2D Analysis Project

Measurement data is automatically calculated for 2D analysis projects when switching
to that mode. If no calibration was performed, the measurement data is created using 1
mm /pixel and a Z coordinate of “0”.

The calculation results can be confirmed on a measurement graph * measurement list -
measurement Trajectory Figure. For details, refer to 6.1.3 Measurement Graphs,
Measurement Lists (p. 6—2).

6.1.2 Create Measurement Data for a 3D Analysis Project

Perform any of the following to create measurement data for 3D analysis projects. You
must conduct calibration in advance.

v Click [3D Construction] = [Create 3D Measurement Data] on the menu.

v Check [Automatically Construct Measurement Data during 3D Analysis] under
the [Reconstruction Settings] in the [Environmental Settings] dialog to
automatically create measurement data in this mode.

Refer to =F —! ZHGILNEHONY FHA, =TIV BB RONY FHA, (. =TF—!
T I7<—IBREEINRTWVERA, ) for details on measurement data construction
failures.

Calculation results can be confirmed with a measurement graph, measurement list,
measurement Trajectory Figure. For details, refer to 6.1.8 Measurement Graphs,
Measurement Lists (p. 6—2).
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6.1.3 Measurement Graphs, Measurement Lists, Measurement Trajectory
Figures

If the measurement data is created, the current project node is added to the
measurement data node.

Measurement graphs, measurement lists and measurement trajectory figures can be
displayed from the right click menu of the current project.

(Double click on the current project node to show the measurement list.)

Refer to =7 —| BBENRAOND FX¥A, =TI ZBBREBROMD F¥A, (. =F—!
T I7=—BEZREINTVERA, ) to check the tracking data.

x
B CellulerSampleProjact
& Primitive Data
| 5@ Cellular
: L Measurement Image
[ [E] Real Scale Conversion
i L. No Correct.
-[E] Measurement Data
oG Analysis Data Rename Node
#% Graph
-17 Trajectory Gr
B stick

R s nnnnnnnnn g
:List Display of Coordinate Data
:Graph Display of Coordinate Data

:.T:ajectnry Graph Display of Coordinate Data

T T T T R
Save Coordinate Data As >

Property

2 Messured Tajeclory Graph] |-

80 1635,

Measurement List Measurement Graph Measurement Trajectory Figure

6.1.4 Automatic Updates of Measurement Data

If repositioning or deleting measurement points that make up virtual points (p. =5 —!
T —BEZEINTWERA, ) or calculate partial gravity (p. =7 —! 7 v 7 ~<=—
I BERINTWVERA, ) orif updating measurement data by performing calibration,
the virtual points and calculate partial gravity are recalculated.

If updating measurement data by performing calibration, the virtual points and center
of gravity points are recalculated.

Refer to =5 —! ZRILARO»Y FHA, =7 BRIEBRONY F¥A, (. =F—!
T oI <— I BPEZRINTVERA, ) to automatically update graphs.
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6.1.5 Evaluate 3D Data Construction Errors

Shows the data errors made during creation of the 3D measurement data.

Click [3D Construction] = [Evaluate 3D Construction Errors] on the menu to display
the data errors.

Construction Error of 3D Calibration Chart X Construction Error of 3D Calibration Chart X

Error | Calculated Value | Real Scale Coodinate | Error  Calculated Value | Real Scale Coodinate |

Coordinate Error b/w Setting and Calculated value of Calculated Control Point Space Coordinate

Number [Errorx | Emory | Erorz | Absolute Error Number | Goordinate X | Coordinate ¥ | Coordinate Z |
1 19.602 391497  2.097 391,993 1 82.398 369.497 1087
2 3.827 75475 0563 75.274 2 107.827 175.175 1.563
3 8532 112477 0.688  112.802 3 116,532 312477 2.689
4 2261 13897 0133 14081 4 112,261 286.103 2.133
5 5
5 6
7 7

3.030 34.857 -0.245 34.990 116.970 298.143 3.245
1.754 35.304 -0.038 35.348 120.246 309.696 4.038
1.639 -2.518 0.146 3.008 142.361 457.518 4.854

unit[mm Mean  [95356 unit [mm Mean  [95.3%6

The coordinates calculated from the image coordinates, the calculated coordinates and
their differences are shown in the [Construction Errors in 3D Calibration Charts] dialog.
The units and mean errors are also shown.

The calculated values are the 3D coordinates calculated from the image coordinates
input during 3D calibration. The units for the coordinates are the units from the real
space coordinates on the calibration chart.

This is different from the errors shown under the =7 —! BRENB ROV FH A, (p.
TN Ty I<—IBREHEINTWVEHRA, )in the [3D Calibration] dialog.

6.1.6 Show Measurement Data Construction Status

Displays information on measurement points that failed during construction of
measurement data.
Identifies the restore status when only a certain camera does not track.

Perform any of the following to show information on failures during measurement data

construction.
v Click [2D Construction] = [Show Measurement Data Construction Status] (for

2D measurement) on the menu.
v" Click [3D Construction] = [Show Measurement Data Construction Status] (for

3D measurement) on the menu.

Shows information for the point in the [Frames with Calculation Failure] dialog. If the
measurement data construction is successful, [Show Measurement Data Construction
Status] on the menu is not used.
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If there is a failure during construction when [Show Restore Results During Data
Construction] is checked under the [Restore Settings] tab in [Environment Settings], the
[Frames with Calculation Failure] dialog will automatically appear.

Frames of Calculation Failure X

Frame | Cause [Ero ~

-0.399
-0.399
-0.399
-0.399
-0.399
-0.399
-0.399
-0.399
-0.399
-0.399
-0.399
300

399
-0.399
-0.399
-0.399
-0.399
-0.399
-0.399
-0.399
-0.399
-0.399
-0.399
-0.399
-0.398
-0.308
-0.308
-0.398
-0.398
-0.398
-0.398
-0.398
-n 708
<

Frame numbd@s ssssssnnn

Specified Point does not exist.
Specified Point does not exist.
Specified Point does not exist.
Specified Point does not exist.
Specified Point does not exist.
Specified Point does not exist.
Specified Point does not exist.
Spedified Point does not exst.
Spedified Point does not exst.
Specified Point does not exist.

Specified Foint does not exist.

Specified Point does not exist.
Specified Point does not exist.
Specified Point does not exist.
Specified Point does not exist.
Specified Point does not exist.
Specified Point does not exist.
Specified Point does not exist.
Specified Point does not exi 1
Specified Point does not E‘ant]ﬂ[s] Cami(1]
Specified Point does not exist.
Specified Point does not exist.
Specified Point does not exist.
Specified Point does not exist.
Specified Point does not exist.

Specified Foint does not exist.

Specified Point does not exist.
Specified Point does not exist.
Specified Point does not exist.
Specified Point does not exist.
Specified Point does not exist.
Specified Point does not exist.

Snarified Print Anss nat avist

PointiD[1] CamiD[0]
PointiD[2] CamiD[0]
PointID[3] CamiD[0]
PointID[4] CamID[0]
PointID[5] CamID[0]
PointID[6] CamID[1]
PaintID[7] CamiD[1]
PaintD[8] CamD[1]
PaintID[9] CamiD[1]
PointID[10] CamID[ 1]
. PointD[11] CamID[1] =
FointID[12] CamID[1]
PointiD[1] CamiD[0]
PointiD[2] CamiD[0]
PointiD[3] CamiD[0]
PointID[4] CamID[0]
PointID[5] CamiD[0]
PointID[6] CamiD[1]
. PointD[7] CamD[1

'r.r‘:r‘:r‘ur‘ur‘urirrirrivriv

R O N R
L4

iMIRL9] CamiD(1]
Pointin[ Yok gmin 1]
Pointi[11] Carfigf1] -
PointID[12] CamID[L] &
PaintD[1] CamID[0]
. PointID[2] CamID[0]
FointiD[3] CamiD[0]
PointiD[4] CamiD[0]
PointID[5] CamiD[0]
PointiD[6] CamiD[1]
PointiD[7] CamiD[1]
PointiD[8] CamiD[1]
PaintTNral caminril

L4
»

<

sesnnunsss@ Error codes

Y .
@ Cause * PointID - Camera ID

The figure above shows an example of when one point is not tracked during 3D

analysis.

Frame
Frames with issues.

Cause

PointID for the point where there was a failure or an issue, and the camera ID

affiliated with that point.

Error Code
Shows the internal error codes.
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® List of Error Codes

During Real Scale Conversion

-1 The specified dynamic markers do not exist in this frame.
If setting with measurement points as the origin or axis, these
measurement points are not tracked in the specified frame so construction
failed

-2 Two points superimposed on the designated X axis
Since the coordinates match the axis settings, calculations in the axial
direction could not be performed.

Other Undetermined error code 2D Scale Calibration Failed
Any other failures.

When Changing Perspective

-1 The specified dynamic markers do not exist in this frame
If setting with measurement points as the origin or axis, these
measurement points are not tracked in the specified frame so construction
failed.

-2 Two points superimposed on the designated X axis
Since the coordinates match the axis settings, calculations in the axial
direction could not be performed.

-3 Input value error for the actual length of the reference point
The actual length for the reference plane setting is incorrect. Check the
input value.

-4 DLT parameter error (designated reference point error, Ex: common line)
The coordinates input for the reference plane setting are incorrect. Check
that the coordinates input are correct.

Other Undetermined error code 2D-DLT Calibration Failed
Any other failures.

During 3D Calibration

-1 Void point PointID[number] state[number] CamID[number]

PointID point within the CamID camera was in a state other than
[Readyl, construction could not be performed.

If the state is not 1, tracking cannot be conducted properly. Check the
tracking state of the frame.

-2 The specified point does not exist PointID[number] CamID[number]
The measurement point for the PointID on the camera with this CamID
does not exist on this camera.

-3 The specified frame does not exist CamID [number]

Data for the specified frame on the camera with this CamID does not
exist.

The CamlID is the number from the top of the camera node on the project tree. It starts
with 0.
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6.2 Virtual Points

New measurement points are added from the measurement data using calculations.
These points are called virtual points.
Includes MOVIAS Neo standard feature virtual points (common virtual points) and
future extension virtual points (custom virtual points).

6.2.1 Common Virtual Points

Common virtual points are a kind of measurement point created from 2 or 3
measurement points and their coefficients.

Perform any of the following to add common virtual points.

v Click

O FERA, .
v
v

onthe =7 —! ZRIENB RO £XA,

Point] on the right click menu.

Click [Analysis] = [Add Common Virtual Point] on the menu.
The measurement trajectory figure appears. Click [Add Common Virtural

on the =7 —! &R

iy

The common virtual point settings dialog and the current project trajectory figure

appears.

Perform the operations in the current project trajectory figure window and the create
virtual point dialog.

Display se.ttings

Type of virtual “)_11_11; .

Virtual point parameters

Create Virtual Point Dialog

HAY Display Setting

VPoint 3 [v Show Trajectory

VP Calor

Bl (b~

Number of Future

Number of Past

ersssannnnndannn

—
—

e e e e
(" 3-point
(® 3-point

P

L1 |50.000
percent) =
= |2 |35.000

2-point (numeric) 2

" 2-point (percent) e 13 |12.000
ws® o

as?®

numeric)

ws®®
Definition of VP Type

Distance between P1 and P2 is L.Set Virtual
Point at the end point from P1 to "P1->P2,
L*L1/100", "P1->P3-P1->P2, L*L2/100", and
"exterior product of P1->P2 and F1->P3
vectors, L*L3/100"

s

Measurement Point Points to calculate

Point 0
Point 1
Point 2
Point 3
Foint 4
Point 5
Point &
Foint 7
Point 8
Foint 9
Point 10
Point 11

D
p2:

: Point 1
p3 :: Point 2

ﬂ
ﬂ

Delete

Virtual Point

[ P2
3(ratic Point ( Poin!
3{ratic Point { Poin!

Ma... | Co... [ Tr... [ Fu... [ Past [Ty... [P1

VPo... M Rec View 1 5
VPo... B Blu View 1 5

Cilcu\ate VP Completed

Virtual Point

Name

Set the name of the virtual point.

Virtual Point
Set the colo

Color
r of the virtual point.

Calculate virtual points now

*@ List of reference points
based on the virtual point
calculations

== =@ List of virtual points
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Show Trajectory
Check to show the trajectory of the virtual points.

Number of Frames Behind * Number of Frames Ahead
Set the number of frames in the forward and reverse directions to show the
trajectory.

Type of Virtual Point
Select from 3 point and 2 point, numeral and percentage.

Virtual Point Parameters
Parameters used for calculations. The effect and number changes according to the
type of virtual point.

List of Points for Virtual Point Calculations

The measurement points specified for virtual point calculations.

To add, select the measurement points on the list of measurement points and click
. To delete, select the measurement points on the list of points for virtual point
calculations and click <</ .

List of Virtual Points
Displays the virtual points currently created. Manual editing of the name, color,
show/hide display, and length of trajectory on the image can be performed.

Virtual Point Calculations
Calculate the currently set virtual point now. Press calculates virtual points and the
currently set virtual point is added to the measurement point list and is also shown
on the trajectory figure.
(Virtual point calculations are automatically performed, even when [Finish] is
pressed)

6.2.2 Calculation Method for Common Virtual Points

This describes the calculations for common virtual points.
The virtual points are called P1, P2, and P3, and the virtual point parameters are called
L1, L2, and L3.

VP Type VP

@ 3-point (numeric) | 1 |43

(

(" 3-point (percent)
(
(

10
(" 2-point (numeric) Lz
(" 2-point (percent) L3 |1

® 3 Points (Percentage) * (Numeral)

Calculates the virtual points on a 3D space from 3 measurement points. The points of
movement from P1 with a length of L1 in the direction of “P1 — P2”, the movement with
a length of .2 in the “direction from the direction of P1 - P3 minus the components in the
P1- P2 direction” and the movement L3 in the “direction of the two previous vectors”
constitute the virtual points.

With [Numerall, input the coefficient as the calibration unit.

With [Percentagel, input the coefficient as a proportion (%) of the length “P1— P2”.
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p™ F3
Input
L1, L2, L3: Values input for the virtual point parameters on the dialog
P1, P2, P3: Points based on the virtual point calculations
Output
P: Virtual points calculated
Vector Calculations
_)
-, — = u’
u=FP2-Pl),u=-———-
o
_)/
-, v
v =({P3-Pl)— (P3—-PD)e ) U,V =—
]
W=uUx7v
Coefficient Calculations (Numeral) Coefficient Calculations (Percentage)

M1:L1
M, =L,
M, =L,

M, =L, /100 *|P2 - P1

M, =L, /100 *|P2 - P1

M, = L, /100 *||P2 — P1

Final Calculation of Virtual Points
= - - = | 53
P=M1u+M2‘U+M3W+P1

- . =1 -7
where a ¢ bis the scalar product of vectors a and b, || a ||1s length of vector a, and a X bis

the product of vectors a and b.
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® 2 Points (Percentage) * (Numeral)

Virtual points are calculated along a line from two measurement points. Points from P1
and those L1 from P1 towards P2 are new virtual points.

With [Numerall, input the coefficient as the calibration unit.

With [Percentage], input the coefficient as a proportion (%) of the length “P1— P2”.
With percentage, if L1 is O, it matches P1, and if L1 is 100, it matches P2.

F

pz

Input

L1: Values input for the virtual point parameters on the dialog
P1, P2: Points based on the virtual point calculations

Output

P: Virtual points calculated

Vector Calculations

_)
-, —_ = u’
u'=(P2-Pl),d =—
[]
Coefficient Calculations (Numeral) Coefficient Calculations (Percentage)
My =L, My = L,/100+ | PZ - Pi|

Final Calculation of Virtual Points
- - =
P=Mu+P1

6.2.3 Custom Virtual Points

Custom virtual points are virtual points with an add-in function. After MOVIAS Neo
Verl1.01, “virtual points away from line segments” can be used as custom virtual points.
Other virtual points can have the add-in function.

® Virtual Points Away from Line Segments

One point is created from the two points of P1, P2, by moving from P1 along the plane
parallel to XY.

To add virtual points away from line segments, click [Analysis] —» [Add Custom Virtual
Points] - [Virtual Point Away from Line Segments] on the menu.

The [Create Virtual Point on the XY-Plane] dialog appears.
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XY-Plane Virtual Point Dialog x

AR NN AN AR R R R R R R R R R R R EEEE R REEEE,
=VP Display Setting H Measurement Points of calculate

Display’_ R .E VPoint 6] [v' Show Trajectory

settings

Number of Future

the virtual
calculations

:VP Color

: - Red (bright) ¥ Number of Past =1 |2
'l'l'l'l'l'l'l'l'l'l.""""""""" """"" h

= Distance of point Q. (distance between P1 and Q) E Point 7

.-----.:0 H Point 8
. A g Point 9

Virtual point |2
= Distance of point P. (distance between Q and P)

parameters B ,U—

1 el

1. Set reference point P1 and P2.2. Input "Distance of point Q" To
specify Q Point.3. Input "Distance of point P" To specify P Point.4.
Push [OK] button, you'll get Separate virutal point.

Cancel ‘ OK

Using P1 and P2 as the original virtual points, the [Length from P1 on the Horizontal
Axis] for [Virtual Point Parameters] is Q and the [Distance from the Vector] is P.

Create the vector in the direction from P1 to P2 and proceed only Q from P1.

The virtual point is the point from Q only in the amount of P in the direction
perpendicular to the vector.

(Q is positive in the direction from P1 to P2, and negative in the direction from P2 to P1.
P is positive to the left of the vector and negative to the right of the vector.)

Input the virtual point parameters in calibrated units.
P

APl
" PO
Input
Q set value: Length from P1 on the horizontal axis (dialog input value)
P set value:  Distance from the vector (dialog input value)
P1, p2: Points based on virtual point calculations
Output
I Calculated virtual points
Vector Calculations
_h
-, — —
u = (P2 — P1)

Vector rotated counterclockwise 90° 3 =

Coefficient Calculations
L; = Q set value

Lz = P get value

Final Calculation
P=L,u+L, ¥ +Pi

6—10 (00355)L,
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6.3 3D Coordinate Conversion

Converts from the calibration coordinate system to a different coordinate system.
Enabled only during 3D measurement

Perform either of the following for 3D coordinate conversion.

FEAZ
v Click ® on the =5 —! ZBIERROMD E¥ A, onthe =F—! BRITHRA
O EFA, .

v" Click [Tool] — [3D Coordinate Conversion] on the menu.
The [3D Coordinate Conversion Settings] dialog appears.

Select [Calibration Coordinate Systeml], [3-2-1 Conversionl, [Parallel Transport] or [Best
Fit for Reference Points] from [Select a Conversion Method] as the conversion method.

Calibration Coordinate System D Cordms sy setha *
Use the calibration coordinate system. |1 a5 eIl s o]
P ‘Esvmi S TronstomMethod [ ]

.

3-2-1 Conversion i c paraue.wmi ranesam —
Conversion defined as a plane with 3 ¥Rt B =
points, axis with 2 points and 1 point. 1 £ w —

Parallel Transport w —
Move parallel using the input v -
coordinates as the starting point. e

F——

Best Fit for Reference Points Z

Conversion defined as 3 points with Cane

real coordinates from the desired

) [8D Coordinate Conversion Settings]
coordinate system.

Dialog
Click OK to save the coordinate conversion settings selected with [Select Conversion
Method].

If the [Automatically Construct Measurement Data during 3D Analysis] setting under
the =7 —! 2RIV AONY ERA, in =F7—! BRILPRO»Y ¥ A, is enabled,
click OK to automatically apply coordinate conversion to the measurement data. If the
[Automatically Construct Measurement Data during 3D Analysis] setting is disabled,
click [3D Construction] — [Create 3D Measurement Data] on the menu and manually
construct the measurement data.

Refer to =7 —! SREBRONV EFHA, ©. =7 Ty I<=— I PERESHLTVER
Ao ) for details.

After coordinate conversion, analysis is performed using coordinate converted data for
virtual points, analysis graph creation, trajectory figure creation and stick display. If
Auto Update Graphs (p. =7 —! Ty I/ <w—7 BERINTWVEHA, ) is enabled, the
graph created is recalculated with the new coordinate system and then displayed.

The calibration coordinate system can be saved even after coordinate conversion. You

can repeatedly switch to a 3D coordinate system calibration based on the coordinate
system.
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If you delete measurement points used with the coordinate conversion settings (such as
the plane settings), the coordinate conversion settings are deleted, and the calibration
coordinate system is applied to the measurement data.

6.3.1 Calibration Coordinates

Cancels the coordinate conversion currently set and employs the coordinates used during
calibration.

3D Coordinate Transform Setting X

Transform Method 3-2-1 Transform | Parallel Transiation | Reference Point Best Fit |

Calibration

g Qlbration i ese s saa s naa s naannan .
Select Coordinate SYSem | = 4 5.1 Transiorm Method  [xe<rrz <
€ 3-2-1 Transform H H
l/ 2 Plane Sating .
" Parallel Translation E - = Ignore this setting
Reference Point : : i
" Bestit HEE = E.. ...... Wlllfijn Se~leCt1ng the
3 = ¢ cal r.atlon
I [ Reverse Plane . coordinates
T s Seling =
HER [ = &
HER - E
3 s :
= Point Seting
z =l

6.3.2 3-2-1 Conversion

Defined as a plane forming two coordinate axes with 3 points, 2 points in the direction
of one coordinate axis and the coordinate axis where 1 point intersects that plane (the
intersection is the starting point).

In the following figure, the 3 points are the X-Y plane, the 2 points are the Y axis and
the 1 point is the Z axis passing through the starting point.

The order of point input changes according to the axis direction so adjust by checking
[Reverse the Plane] or [Reverse the Axis] and apply to the left and right coordinate
systems.

Refer to =7 —! ZRICH ROV FHA, (p. TF- Ty I<2—IPEEINTVERE

A, ) for detailed calculations.

3-2-1 Transform I Parallel Translation ] Reference Point Best Fit

3-2-1 Transform Method  [500¢

Flane Setting
#1

ne
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3D Coordinate Transform Setting X

[ Transform Method 3-2-1 Transform |ParaHeI Translation | Reference Point Best Fit |

(~ Calibration seerassnsnnnanrannnnas saes
I\ .
Cocdiaiosision 32-1 Transform Method & [ <] dgeet
E i SEsEEEEEEEEEEEEEEEEEEEEE
Select @ 3-2-1 Transform
Plane Seting
" Parallel Translation
®1 Paint1 =
Refe Point
(- Reference Poin v

Best Fit

Select from these 6

®3
L L e e P

[ Reverss Flans .

Aesssssssssnunn

AL HET T Plane - axis * point settings

.
H

2 = [Paintz hd

SoSoocooocooooooocoo o

[~ Reverse Axis " mEsssssssmmsnan

msssssssssnsnnnnnnns

Paint Sating .
- =R
3 ’7 . = [Points > E'
- -
H :

Reverse the plane - axis
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6.3.3 Parallel Transport

Input the movement amount from the calibration coordinate starting point using
numbers (mm units), or specify the measurement point as the origin point. Refer to = 7
—V ZHRITREONY FHA, . =T TvIv—IPERINTVERA, ) for the
detailed calculations.

" Origin FointD -

movement

3D Coordinate Transform Setting X
Transform Method 3-2-1 Transform Farallel Translation | Reference Point Best Fit |
(~ Calibration .
Coordinate System (. Peralel Tramslation | Ly Specify the amount of parallel
\ | ¢ 3-2-1 Transform : -Componet ‘r-Component Z-Componel transport
Select ® el Trandator; & © Displacement[i5g [n003 ooz f]
[~ Reference Foint H Unit (mim) 2 Numeral .
Best Fit H s Manually input the amount of

Select Point
Specify the measurement point
to be starting point

6.3.4 Best Fit for Reference Points

Defines 3 points as the real coordinates after conversion and conduct coordinate

conversion. The standard deviation for errors after conversion is shown to determine the

optimal conversion. Refer to =7 —! ZH LN O FHA, . =TG-V Ty r<w—7
SEZEEINTWEHRA, ) for detailed calculations.

3D Coordinate Transform Setting X
Transform Method 3-2-1 Transform | Parallel Translation Reference Point Best Fit
Calibration
Coordinate System Conversion Setting

H £

(" 3-2-1 Transform Measurement = ¥ As z b .

sy Set 3 real coordinates after
\ | ¢ Parallel Translation = [Pointo «| = = [resooo  [vooo 0.000 beafboununnnnnan :
H : | ‘ ‘ | conversion
Select Reference Point ! . oo 4
@ et Fit : = [Point1 >3 : 0.000 ‘n 000 ‘n 00 ]
—l/ : O HH k
4 JPDmIE ~| % = [0.000 0.000 ‘125 oo g
R i H £
Ki SesssssssssnssEnnnmnnnnnnn
o
5
B
& Fesult
o The overall standard
Q Conversion Error

deviation is shown

Select point for conversion

OK Cancel
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6.4 Mass Settings

By assigning mass to the measurement points, an analysis of momentum, force, power,
energy and center of gravity can be conducted.

6.4.1 Mass Settings

Sets the mass to the measurement points.
Perform the following for the mass settings.

v Click [Analysis] = [Mass Settings| on the menu.

The mass setting dialog appears.

Mass Setting *

Measurement Point N... | Mass |
Point 0 1.000
i = un pgpoint 1
Measurement point name ® '.';Omt 2 3000 @uunnn=n"
Point 3 1.000
Point 4 1.000
Point 5 1.000
Foint 6 1.000
Point 7 1.000
Point 8 1.000
Point 9 1.000
Point 10 1.000

Paint 11 1.000 Units settin
VPoint 3 1.000 “'. &

wnnnnnsne@ Mass settings

\d

VPoint 2 1.000 “‘

Measurement Point Name
Shows the name of the measurement point.

Mass

Sets the mass. Double click to manually input numerals.

Units
Select from kg, g or mg.

Click OK to set the mass to the measurement points.
The momentum, force, power, and energy can be calculated using the mass set. Refer to

the =7 —! ZWEBRONY FHA, . TF Ty 72— PEBINTVERA, )

for details of analysis.
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6.4.2 Calculate Partial Gravity

Calculates the center of gravity and adds it to the current measurement data.
Perform the following for the center of gravity.

v Click [Analysis] = [Calculate Partial Gravity] on the menu.
The center of gravity dialog appears.

Refer to =7 —! ZREBEOPV ERA, I ZHITNEONY FHA, (p. =T
—\ Ty I7=— I BEREINTWVERA, ) for details on calculating the center of gravity.

Partial Gravity bt
Element
ClPaint 3 ~ ““. Component )
[IFaint 4 o Measurement points are shown so
. * .
[ Point 3 %o multiple components can be selected to
"] Poi . .
Point© ot calculate the center of gravity.
¥ Point 7 .“
[|Point 8
CIroint ...~®Name and Color of Partial Gravity
v “u“' Set the name and display color for the
‘,u"' center of gravity.

Name and Color of Partial Gravity [ )

Name Color

OK | Cancel |

Click OK to add the center of gravity point to the measurement data.
Just as with other measurement points, select from the measurement data list or the
measurement point list in the graph creation dialog.

New Graph (A tisssirement U] e AT m
Port 2 [ Fomi'y [ Pont & Godl [ Colil | Lol hal
Gereral length Angle Area FPaoint Angle Plne 6] AWem) | Vlmm) | Zmm) 1 Rwm) | Vmm) | Z{mm)
070 37T B033m B87ED -17EEN 60104 4
Measure ment Wertical Axis 4536 -3TT078 31 030w 69105 g
i 3763 teperl B
Font 1§ S Physics % e g7 B
Paint 16 Fosition - 19507 374834 31285 50953
Foimt 17 : :
Pgm m CEmEDRE: W1 312208 3153w -68.740 1
OB -0 3103w 60741 3
Foint 20 ®x %06 37158 30618 68576 m
Faint 21 42412 -370517 320" 60510 m
Fairt 72 Oy M8 -365M4 30908 G346 m
Paint 23 K173 38D 32040 £a478
Paint 34 Oz 56566 67714 N27a 60437
Foint %5 61407 -3665G0  30504m 68391 1
Foint %8 66052 -E424  20617m 68303 3
Paint 77 O Ak 079 364280 R5HW 69241
Foint 78 TET] B30 G1736" 63155 m
o PPEIM 2, B0%E 32120 327747 7677 -171088 8114wy
¢ looa o 3 e L T T S e
Caaunt ‘ = [»
.
. . . .
® After Adding the Center of Gravity @
Used to create graphs Show on measurement data
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7. Analysis of Measurement Data

7.1 Analysis Graph

7.1.1 Create a Graph

Various physical amounts can be calculated from the measurement data to create graphs.
Perform either of the following to create a graph.

v" Click [Analysis] = [Create Graph] on the menu.

v Click @ onthe =TT —! ZRIENE OV £ A, onthe =T —! BRITHRD
N FERA, .

The [Create New Graphl] dialog appears.

| Create gra.ph dialog | Graph %at was drawn

. s e i s .
P OO B sl RS Y | o8 LA w5 <2 R0
sulssnmnnnnnd

* GRFHS? o8 RL ZE@EEGS (308 meT

| ] - :
.-6 Create graph dialog (minimize) |

A~ [Fmi e

el [n] vl w ] s B e L

s
L LI EN NN IE] 2] S sssssssssssssssEmEssmannmn’
_— |~ ]

- =l

Overview of Create Graph Dialog After Graph is Drawn

After creating a graph in the [Create New Graph] dialog (p. =7 —! 7y 7 <=—7 REFH
ENTWEHRA, ), the graph created appears in the window. Also, a graph item node is
created under the graph node on the project tree. The graph title set is shown on the
graph item node.

=@ Analysis Data PS Graph Node
Lo Graph @=====*""""""" ==*"*®is under the analysis data node.

Graph Item Node
® is under the graph node.

]
L
L
L]
L]
L]
L

)]

-

1]

=
jl Ij

o ]

%]
smmmEgEEEs

L]

]ﬂ_ﬁ‘"" Trajectory Graph

The physical amounts that can be created are as follows. For details, refer to the
descriptions for each tab.

T BRITBREOPY EHA, “ T BRIEBRONPY EFRA, 7, T
—IZBIEREOPV ERA, 7, ‘=TI BRIENRROND A, 7,
“Velocity”, “Acceleration”, “Displacement”, “T 7 —! 2R ITTH F0H>
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DERA, 7, “Momentum”, “Force”, “.J —! BRITH RO FH
Ao 7, “Energy”.
7 BREB ROV EHA, T BRIV EONY FHA, 7, T
—IBRENVEODPVERA, 7, =7 BRIV ROPY FHA, 7.
T BRIB ROV ERA, ‘T BREIBRONY ERA, 7, T T
—I BREVEODPVERA, 7, =T BRIV ROPY FHA, 7.
T 7 BREB ROV EHA, T BRITBRONY FHA, 7, T
—IBRIBEOPVERA, 7, I BRILBROPD EFA, 7
Measurement Point Angle Tab [Measurement Point Angle (quadrant angle, group
angle for group tracking)]

7.1.2 [Create a New Graph] Dialog

The procedure for creating graphs is as follows.

Set the physical amounts.

Set the filter, if necessary.

Set the title, series name and series color. Use a different title for each graph.

Check the graph preview and use to add to the [List of Graph Display
Points].

Select whether or not to draw on the same graph and click =)

The [Create New Graphl] dialog is minimized and the graph is drawn in the
graph window.

@0 © e

Click to close the [Create New Graphl] dialog.

The graph settings can be imported and saved as a template.
New Graph - X

LGeneral Length Angle Area  Point Angle Plane 6DOF .
L]
: Measurement Wertical Axis Horizontal Axis L
e .
& [Pairt 0 Physical Unit Physical Unit .
" " i m
= Baint 2 Position ~ 0 mm ~ Time ~oms b :
Ll .

. ,f. Egmi Companent Offsed Companent :
"‘ : ®x 0000 £ X -
.
Calculate physical amounts O v -
z .
. Oz Saved to this PC =
: .
I O abs Details = Details m
] L]
: .
: .

LN NN NN N NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN EEEEEEEEEEE .

Graph title RECCCCTTCTCT LTI PR EEEEEEE CRY ) Series name
v, Graph Graph wdPisnnnnnnnnnnnnnnn,
. .
‘HGraph,oa | |Graph 03 : Paint 1 X Position | u [l Redt (bright) ~ custom 3 Series color

- ]

:.F.th...........: sEsmsmmEEE R N o ™~ | ik
u Tvre b : ]
7 @i Filten 2 * = |
® O Butterworth . - — r ! @-==1@® List of graph series
® Ocro . VAASETE N . Pt
:OaningAwmge : : :
. . = Diessnsnnnnnnnnnnnnnn@ Add/delete series
L]
. : : :
: o o Delete Al

L] ’ -
: u FEELEELL
. . . LEEEEEEEEEEEEsEEEREEnEy
™ L] ravs in the same,
: : : : gmph n

. . .
:Applyha:fme ez : : :LoadTempIate Save Template :
[ calculation n : " n
mEssamsEsEsEEEEs E . Close Draw Gragh | ®

- SIS EEEEEEEEEEEEEEEEEEY ----------_------------.
o é
Filter settings Create graph
End dialog

Save and load
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Create Graph Dialog

Next are descriptions of the items set with each tab for calculating the physical amounts.
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® [General] Tab
(a) Basic Operation

General Length Angle Area Paint Angle Plane 6DOF

Measurement Mertical Axis

Horizontal Axis

Point 0 i Physical Unit Physical
Paint 2 g Position ~ o mm = Time
EE::E 3 Caomponent Offset Companent
@x 2,000 B ¥
) : oo
an?® . O
- = ¥ v
List of measurement points : Oz Saved to this PC
E Oass Details Abs.
B

List of Measurement Points:

calculation.
Axis Settings:

Set the horizontal and vertical axis.

nac Image Technology, Inc.

. == =@ Axis setting

Details

Select the measurement points to be used for

Sets the details for physical amounts, units and components.

Calculate the basic physical amounts and create graphs.

Physical amounts that can be used for horizontal and vertical axes include “= 7 —! &
BB RO XA, 7, ‘=7 BRIEEONDY EXA, 7, “=T7—! BRIEIBROHN
DEHA, 7, “Velocity”, “Acceleration”, “Displacement”, “T 7 —! ZRRITH RO 1
Ao 7, “Momentum”, “Force”, “T. 7 —! ZRITBEONY /A, 7, “Energy”.

Referto =7 —I BRITREONV FHA, =TI SRR ROND FHA,

(p. =F—!

Ty 7 <—0BPEBEBINTWERA, ) for a description of the physical quantities.

Specify the points to be calculated in the measurement point list and specify the physical
quantities, units and components for both the horizontal and vertical axis. If necessary,
make detailed settings to the selected physical amounts.

When registering multiple axes, the physical quantities must be identical to the

horizontal axis.

(b) Physical Quantities
() Time

Plots the time for the measurement data. | Physical TIme
Quantities
Units sec, msec,

u sec
Components (None)
(i) Frame Number

Plots the frame numbers for the Physical Frame Number

measurement data. Quantities
Units (None)
Components (None)

(00355)L
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(iii) Position
Plots the coordinates for the
measurement data.
Calculations for the relative

other points can be made in the detailed

settings.

nac Image Technology, Inc.

Physical Position
Quantities
position to Units m, cm, mm,
um
Components X, Y, Z,
Abs (absolute
value)

Offset Settings (Position * Displacement + Movement)

Sets the offset values for position, displacement, and movement. These can be changed
after creating a graph. Refer to =7 —! BREN ROV EHA, (p. =7 Ty I~<w—

IREBEINTHERA, ).
Wertical Axis
Physical

Position

Companent

®@x
Ov
Oz
O Abs.

o
L
=
u
=
u
u
u
[l

Horizontal Axis

Lnit Physical Unit
mm ™ Time | s ~
SEEEEEEEEENEEEED
Offset = Component
0,000 2= ¥
M
IIIIIIIIIIIII: \(
Saved to this PC
Details s,

Details

Manually set offset for position, displacement and movement

Position Details

Relative Position

Point 0

Calculate by Relative Positian :
to other Measurement Points

St

Cancel

(00355)LL

Detailed Settings Dialog (Position)

Calculate the Relative Position to Other Points

Check to calculate the relative position with
measurement points selected with the following combo
box.

Select the reference point to calculate the relative
position.
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Gv) Velocity
Calculates the velocity of the selected Physical Velocity
point. Quantities
Select the differential method under Units m/sec,
detailed settings. cm/sec,
mm/sec,

u m/sec,
km/h
Components X, Y, Z,

Abs (absolute
value)

Detailed Settings Dialog (Velocity, Acceleration, Momentum, Force, Power, Energy)
Select the method of calculating the differential.

Refer to =7 —! ZHILHEOND FHA, (p. =7 Ty I/~—I PEXIN T FH
Ao )and =T —! BTN HEONY FHA, =TI BEGEHARONY FHA, (p. =T
—\ Ty I == PEZESIN TV FEH A, ) for details on the calculations.

Forward Difference
Differential calculations using forward differences.
Differential Calculation o
O Forward Differance Centered Difference
ference Differential calculations using central differences.

Details X

s v/ | Apply Function (3 points, 5 points, 7 points, 9 points)
[caloulate End Point Differential calculations made with quadratic functions
Cancel using a specified number of points.

Calculate End Point
Switches between enable and disable the differential
calculations for the start and end frames. The operations
differ according to the differential method selected.

(v) Acceleration
Calculates the acceleration for selected Physical Acceleration
points. Select the differential method Quantities
under detailed settings. Units m/sec2,
cm/sec?,
mm/sec?,
um/sec?,
g (gravity
acceleration)
Components X, Y, Z,
Abs (absolute
value)
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(vi) Displacement
Calculates the displacement from the Physical Displacement
reference frame for a specified Quantities
measurement point. Reference frames Units m, cm, mm,
are set under detailed settings. um
Component X, V, Z,
Abs (absolute
value)

Reference frame
Reference frame

io=
0
e
=T
b
Y
Displacement
e
&
e O
=
L¥E)

Example calculating the amount of displacement (Component X) : The original
coordinate graph is on the left and the graph of displacement is on the right. The
figures show the X coordinates but other components are calculated in the same
manner. Displacement for the reference frame is 0.

Reference Frame Settings (Displacement * Movement)

Sets the reference frame using the calculations from the physical quantities. Sets the
reference frame corresponding to the number when a graph of displacement or
movement was added. The reference frame can be specified for each graph series.

‘artical Axis Horizontal Axis
Physical Unit; Physical Unit
Displace me nt ~ | m ~ = v mm ~
Component Offgel Component Offsel
@x 0.000 = @x 0.000 =
Ov i Ref. [me] i O
Oz #4800 2k Oz
> | Current Frame |*
. L —: : O Aks. ,
H H Detail
Reference frame settings i [Gwitoh Dieplay |¢ etails

Reference Frame

Selects the frame to use as a reference from the reference frame Ot
combo box (right).

Current Frame
Click to set the time for the image displayed in the current
window as the reference frame.

Switch Display
Switches the frame number or time display in the reference frame
combo box.
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(vid) Movement
Calculates the accumulated value from Physical Movement
the coordinate of the reference frame. Set | Quantities
the reference frame in detailed settings. Units m, cm, mm,
The detailed settings are identical to that um
for [(vi) Displacement]. Components X, Y, 7,
Abs (absolute
value)

Reference frame

-

Movement

- - 4z
e .............

Reference frame @ ..
sz
ot
| }

Example calculating the amount of movement (Component X) : The original coordinate
graph is on the left and the graph of movement is on the right. The figures show the X
coordinates but other components are calculated in the same manner. Movement for
the reference frame is 0. Negatives are before the reference frame and positives are

after.

(viii)  Momentum
Calculates the momentum of the selected
points. Select the differential method in
detailed settings.
Calculates with the mass set in &5 —!
ZRETENRONY A, =7 —! BT
BERONDERA, . =TT v~
— I NERBINTWVERTA, ).

(ix) Force
Calculates the force of the selected
points. Select the differential method
under detailed settings.
Calculates with the mass set in =5 —!
ZBRIENRONY EHA, =7 —! BT
BERONDERA, p. =TT v~
— I BERBINTVEREA, ).

(x) Power
Calculates the power of the selected
points. Select the differential method
under detailed settings.
Calculates with the mass set in =7 —!
SRITBEONY A, =F7—! BB
BRONY EFHA, p.=F7—1 T v~
— I PREREINTVERA, ).

Physical Momentum
Quantities
Units kgm/s
Components X, YV, Z,
Abs (absolute
value)
Physical Force
Quantities
Units N, mN, u N,
kN
Components X, Y, Z,
Abs (absolute
value)
Physical Power
Quantities
Units W, mW, u W,
kW
Components X, ¥, Z,

Abs (absolute
value)
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(xi) Energy
Calculates the energy of the selected
points. Select the differential method
under detailed settings
Calculates with the mass set in &5 —!
BRIV EONY EHA, =F7—! BT
BEONPDERA, p. =TT v~
— I MEBINTVERA, ).

(00355)LL

nac Image Technology, Inc.

Physical Energy
Quantities
Units J,md, ud,
kd
Components X, Y, Z,
Abs (absolute
value)
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® [Length] Tab
(a) Basic Operation

List of line segments
[ ]

Sl sssssssssnnnsnnnannnnnnnnnnnnnnnnnnnns

.
Genaral Length Angle Area Point Angle Plame
u

Calculate Length (Len) between Points and Length of Projection (Lx,
Ly, Lx). At least, 2 Poin
w Susaw

ts are HEDESSEQI
EEEEEENEECEEEEEEEEEEEEEEEEER

.
Length formed by : “ertical Axis Horizontal Axis =
Measure ment (selected order) @ K Progct Plane i C
: Physical Physical :
Faint 0 Foint 0 K ; . O Lx (y—z Plane) : :
Point 1 — | Point 1 o dlen/dt O Ly (z-x Phane) Tirne Y oom
Paint 2 =] |Foint 2 ¢ ni y ni .
Feint 9 " OLz {xy Plare) "t "+ =@ Axis settings
— e v| (@ Ls Abs Value S v :
.
-
v
M
u

Detaile‘i settings (length)

Ce
’.
-

‘e
. Details Delete All

—_— A EEEEEEEEEER

List of Line Segments:  Shows the measurement points used for calculating lengths.
Axis Settings:  Sets the physical quantities, components and units to be calculated
Detailed Settings: Sets the details for calculating lengths.

Calculates the length and its first and second derivatives, and creates a graph.
Measurement results for at least two points are required.

Physical quantities used for the vertical axis include “Length”, “First Derivative for
Length” and “Second Derivative for Length”.

Physical quantities used for the horizontal axis include “Time” and “Frame Number”.
Referto =7 —! BTN RO D FHA, IV BHIERRONY EFHA, (p.=T
—\ Ty 7=—BPEBEINTWVERA, ) for a description of the physical quantities.

Designate the components from Lx (Iength filmed towards the y-z plane), Ly (length
filmed towards the z-x plane), Lz (length filmed towards the x-y plane), La (absolute
value for length).

Use [ (Add) and <= (Delete) to create the list of line segments to create. Calculations
are performed in the order found on the list of line segments.

Refer to =7 —| 2B RO FHA, =TIV SZHGEA RO FHA, (p. =T —!
T o7 <—0BEBINTWVERA, ) for details on using the list of line segments.

Calculation of lengths is performed in the order registered to the line segment list. For
example, if registered in an order of “Point1”, “Point2”, “Point5”, “Point3”, “Point4”, the
sum of the lengths in the path is calculated according to “Pointl” = “Point2” =
“Point5” = “Point3” = “Point4”.

Referto =7 —! SR AOND FHA, . 2T Ty I<=—IBREEINTWVEE
A, ) for details on how to calculate length.
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nac Image Technology, Inc.

(b) Using the List of Line Segments (Line Segment Points)

(i) Adding to the List of Line Segments

@D Select the measurement points on
the list of measurement points
(multiple selections allowed).

® Click® (Add). Multiple selections
are added from the top of the list.

Length formed by
{selected order)

Measurement @
Point O

Paint O
Paint 1 = Paoint 1
Point 2 =1 |Paint 2
Point 3 Point 3
@ <
Details Delete Al

(ii) Delete from the List of Line Segments

(D Select the points to be deleted from

Measure ment

Length formed by
{selected order)

the list of measurement points Pairt 0 Fairt 0
. . i Point 1
(multiple selections allowed). o
Point 3
@ Click <= (Delete). <=
Details Delete All
(iii) Delete All from the List of Line Segments
. Delete All Measurement E‘feqegtcrzefggmjgr?y
@O Click (Delete All.
Point O Point O
Point 1 Point 1
Point 3 Point 3
Point 4
<=
(M
A5

(00355)LL
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(c) Physical Quantities

() Length
Calculates the lengths. Calculates the
sum on the path of points on the list of line
segments.

For example, if registered in the order of
Point1, Point2, Point4, the lengths will be
calculated in the order of Point1=Point2
=Point4.

(i) First Derivative for Length
Calculates the rate of change in the
lengths. Calculates the sum of derivatives
for the path of points on the list of line
segments. Select the differential method
in detailed settings.

(iii) Second Derivative for Length
Calculates the acceleration of the lengths.
Calculates the sum of the second
derivative for the path of points on the list
of line segments. Select the differential
method for detailed settings.

nac Image Technology, Inc.

Physical Length
Quantities
Units m, cm, mm,
um
Components Lx(y-z plane),
Ly(z-x plane),
Lz(x-y plane),
La(absolute
value)
Physical Rate of Change in
Quantities Length
Units m/sec, cm/sec,
mm/sec, u m/sec
Components Lx(y-z plane),
Ly(z-x plane),
Lz(x-y plane),
La(absolute
value)
Physical Acceleration of
Quantities the Lengths
Units m/sec?,
cm/sec?,
mm/sec?,
u m/sec?,
g (Acceleration of
gravity)
Components Lx(y-z plane),

Ly(z-x plane),
Lz(x-y plane),
La(absolute
value)

(00355)L
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® [Angle] Tab

(a) Basic Operation

List of a&gles
-
General Length Angle Area  Point Angle PBne 6DOF
R NN EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
w " Wertical Axis Horizontal Axis u
heasurement Angle formed o . Coordinate Axis . u
" Physical Physical =
. ® %-pxis : -
=> a Angle b Time v :
. 2 e
= Unit Ov-ads Unit . i .
é= . »
P e - @i - > " = = s @ Axis settings
.
Angle Tyre = -
N - -
’ ©2*mmt u ¥ Calculate Angle between selected n
= - P2 Coordinate Axis and Line Segment =
RS Qa-mint C y Pl P2 with Anticiockwisa .
S O 4-point Im i Feedback is Range of —1B0deg ™ .
- u 3 180deg . u
O . 7 Bz .
J [ u
- -

Delete Al

Type of angle

List of Angles: Shows the measurement points used for calculating angles.
Type of Angle:  Specifies the type of angle to calculate.

Axis Settings:  Sets the physical quantities, units, coordinate axis or plane of
projection to be calculated.
Detailed Settings: Sets the details of the angles.

Calculates the angle, angle velocity and angle acceleration, and creates a graph.
Measurement results for at least two points are required.

Physical quantities used for the vertical axis include “TF—! Z2RITH RO FH/
o 7“2 TF I BRBRIEVBREODY FXA, 7, ‘=7 ZRIEVRONY FHA, 7.

Physical quantities used for the horizontal axis include “Time” and “Frame Number”.

Referto =7 —! BTN AEOND FHA, TT—I BRIV EOMD FHA, p. =T
—\ Ty 7=—BPEBEINTWVERA, ) for a description of the physical quantities.

Various types of angles can be calculated by specifying the type of angle and axis/plane
of projection.
Angles that can be calculated are shown in the following table.

Type of Angle
2 Points 3 Points 4 Points
(2D) Standard (2D) Standard
Vector angle None (3D) Standard, (3D) Standard,
absolute value absolute value
Angle Angle with axis gg; Zz §Z%% 222 None None
Angle on plane of None (2D) None (2D) None
projection (3D) vs. X,Y,Z plane (3D) vs. X,Y,Z plane

Select from 2, 3 and 4 point angles to specify the points making angles.
Refer to =7 —! ZHGILNEOND FHA, =TV BRIEHROY FHA, (p. T
—| T 7= —I REZBEINTWVERA, ) for the types of angles.

After setting the type of angle, create a list of angles and specify the desired angle.
Refer to =7 —! ZH TN EONY FHA, TV BHGEBRARO»V FHA, (. =5
— Ty Ir=—I BEBINTWVERA, ) for details on using the list of angles.

Use the detailed settings if necessary.

(00355)LL 7—13



MOVIAS Neo V3 User’s Guide nac Image Technology, Inc.

(b) Types of Angles

(@) 2 Points

Angle type where two measurement points are specified.
Calculates the angle between the coordinate axis and the
specified line segment.

Set two points to calculate the angle from the same vector to
the coordinate axis.

Select the coordinate axis from the X axis, Y axis or Z axis.

Set P1, P2 on the list of angles.

(ii) 3 Points
Angle type where three measurement points are specified. Calculates the angle between
vector t extending from P1 to P2 and vector u extending from

P1 to P3. The direction of the angle is the angle of rotation from P

t to u. For 3D analysis, the photographic angle and the absolute
value of the angle can be calculated.

&
FZ
Set the three points of P1~P3 on the list of angles. 1
(iii) 4 Points P4
Angle type where four measurement points are specified. F3
Calculates the angle between vector t extending from P1 to P2
and vector u extending from P3 to P4. The direction of the g
angle is the angle of rotation from t to u. For 3D analysis, the P1 P2
photographic angle and the absolute value of the angle can be
calculated.
Set the four points of P1~P4 on the list of angles.
(c) Axis Setting or Plane of Projection Vertical Ao anmseessssesnses
. . . Angle formed Physical E Coordinate Axis ¢
(i) Coordinate Axis P . S @cae
Shows when the type of angle is one that has 2 i P Ovae
points. 8 L Qe
Select from “X Axis”, “Y Axis” and “Z Axis. ‘g-f‘fﬁ“ﬁ-: E—
2oping .2 v, aloulate An
—poin P2 GCoordinate #
O n Y sl
_ 3 180cdeg
- . . Coordinate axis settings (both 2D analysis
(ii) Plane of Projection and 3D analysis)
Shows a 3 point and 4 point angle during 3D s Tt Prysical P RS
analysis. E%EES s v otrs
Select from “Standard”, “Ax (y-z plane)”, “Ay (z-x e = o St Fore |
plane)”, “Az (x-y plane)”, “Aa (absolute value)”. R SRR
_ . . giiy [ w T TR
Refer to =7 —| ZHOLARHONY FHA, =T —| Wi 5 il e
SN O Y FH A, Angles (p. =F7—1 T v/ a

Pl
‘ : ceee [ RIS U THENTI)
v — I PEZEINTWVERA, ) for details on each 1 il S |
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calculation.
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nac Image Technology, Inc.

(d) Using the List of Angles (Points that Create Angles)

Builds a list of selection points in the same manner as that for length and area. However,
an operation ((i)-@) to select points to create angles on the list of angles (list on the right

side) is required.

() Adding to the List of Angles

D Select the type of angle.

@ Select the measurement points to add
to the list of angles.

@ Select the setting.

@

Click =] (Add).

Measure me nt @ Angle formed
P12 Point O

P2 Point 1

Point O

Faint 1 | i; | =>
Point 3 P4:
Faint 4 <=

Angle Type
O2-pmi
Oa-m
©4*p3int

Delete Al

Details

(ii) Delete from the List of Angles

Select the points to be deleted.

Click =] (Delete).

Measureme nt
Point O

Angle formed
F1: Point O

P& :: Point 1

Paoint 1

P4: Point 3

Point 4 {=

@ Angle Type

OE—p:int
OS—mint
©4—|:nint

Details Delete All

(iii) Delete All from the List of Angles

Delete All

Click (Delete All).

Measurament Angle formed

F1: Point O

F2. Foint 1

P33 Point 2
F4: Point 3

Angle Type

OZ*mint

OS—mint

©4*;:oint (D

Details Delete All %
(e) Physical Quantities
() Angle
Calculates the angle based on the type of | Physical Angle
angle set. Quantities
Units deg, rad
“deg” refers to
degree, “rad” refers
to radian.
Components Coordinate axis or
plane of projection

(00355)L
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(i) Angle Velocity
Calculates the angle velocity. Physical Angle Velocity
Refer to p. =7 —! 7y 7/ <—27BE&HRZX | Quantities
NTWERA, for detailed settings. Units deg/sec,
rad/sec,
rpm
Components Coordinate axis or

plane of projection

(iii) Angle Acceleration

Calculates the angle acceleration. Physical Angle Acceleration
Refer to p. =T —! Ty I/ ~<—7 BEHEZ | Quantities
NTWERA, for detailed settings. Units deg/sec2,
rad/sec?
Components Coordinate axis or

plane of projection

() Detailed Settings for Angles
Sets the detailed settings for the angles.

Angle Details X
Descrigtion Rotational Direction  Differential Caloulation Method
(O -180™80 @ Anticlockwise Forward Differsnce
00"360 OCIDckwise Centered Difference
® Accumulsted Angh Apply Function  [8—paint

Calculate End Point

Cancel
[Detailed Settings for Angles] dialog

Description of the Angles
Shows angles in a range of(—m: 7].

— T T

(-180° ~180° ) If the angle is around =, — =n, the graph may not be
continuous.
0~2 Shows angles in a range of [0: 2m).
o o If the angle is around0, 2 = , the graph may not be
(0° ~360° ) :
continuous.
Accumulated Angles are not rounded and are added to the value of the
angle previous frame.
Rotational Direction
Counterclockwise: Angle calculations performed on the screen
counterclockwise in the + direction.
Clockwise: Angle calculations performed on the screen clockwise in the +
direction

Differential Calculation Method
Set the differential calculation method using the angle velocity and angle
acceleration.
This is the same as the method used to calculate velocity.

Refer to =7 = ZWGCHRONY FHA, TITNSZROLBAOND FH A,
P.xF N T I=—IPEBINTVERA, )and TF—! BRTLHA RO
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F¥A, =TT BREIEPRONDVFEFRA, .27 Ty Ir~—I0BEBEEN
TWEHB A, ) for details on the calculations.
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® [Area] Tab

(a) Basic Operation

farmed by multiple points

Detailes settings (alu"ea)

L]
---.....

Detalls Delete Al

Area &ist
-
Gereral Length Angle Area  Point Angle Plame 6DOF
N NN EE NN EE NN NN NN NN NN NN NN EEEEEEEEEEEEE
]
Ares formed by : : Wertical Axis Horizontal Axis n
Measurame nt (selected order) & = K Projct Plane . n
- 5 Physical Physical ™
Paoint Paint O o 0 = O 5x (y-z Plane) - "
Paint 1 = Paint 1 .q n Time ~ n
Paint 2 =] |Paint 2 = Sy (z—x Plang) . -
Point @ Paint 3 .o’ . Wiz o= e Unit .
Faoint 4 : @3z (x—y Plane) ms = :
<= 0 e,
u Yo, .
. . Ax
[ Calculate Frojgcted Area in - . 1S.
= Goordinate Plane (Sx, Sy, Sz) . settings
u .
u u
" .
. "
u .
u u
-

Area List: Displays the measurement points used for calculating area.
Axis Settings:  Specifies the physical amounts, units and plane of projection to
calculate.

Detailed Settings: Sets the differential method for the area.

Calculates the area and its first and second derivatives, and creates a graph.
Measurement results for at least three points are required.

Physical quantities used for the vertical axis include [Areal, [First Derivative for Areal,
[Second Derivative for Areal.

Physical quantities used for the horizontal axis include [Time] and [Frame Number].
Refer to =7 —! ZHGLN RO FHA, =TV BHRGTEBEONY FHA, (p.=TF—!
Ty 7 <—0BPEBEBINTWERA, ) for a description of the physical quantities.

Designate the components from Sx (area projected to the y-z plane), Sy (area projected
to the z-x plane) and Sz (area projected to the x-y plane).

Use (Add) and & (Delete) to create the area list.

The operation for the area list is the same as that for the line segment list. Refer to the
TN BBENRONY FHA, =TIV BREOERROND FEA, =TV SHGEH R
O FERA, . 2T Ty IV PERSNTOERTA, ).

Calculation of area is performed in the order registered to the area list. For example, if
registered in an order of “Point1”, “Point2”, “Point5”, “Point3”, “Point4” on the area list,
the area of the region surrounded by
“Point1”-“Point2”-“Point5”—>“Point3”—>“Point4”—“Point1” is calculated.

Area calculations cannot be properly made with intersecting lines. Do not intersect.
Referto =7 —! BTN EOMD FHA, =TI BRITBEOMD FHA, p. =T
=\ Ty 7<= —BPEBEINTWVERA, ) for details on the calculations.
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(b) Physical Quantities

(@) Area

Calculates the area.

Calculates the triangle in the area list.
For example, if registered in the order of
Point1, Point2, Point4, Point5, Point7, the
area projected on the plane designated to
be the area surrounded by P1—>P2—P4—
P5—P7—P1 will be calculated.

(i) First Derivative for Area
Calculates the rate of change in the area.
Calculates the derivative after calculating
the area.
Select the differential method in detailed
settings.

(iii) Second Derivative for Area
Calculates the acceleration of the area.
Calculates the derivative after calculating
the area.
Select the differential method in detailed
settings.

nac Image Technology, Inc.

Physical Area

Quantities

Units m2, cm?2, mm?2,
u m2

Components Sx (y-z plane),
Sy (z-x plane),
Sz (x-y plane)

Physical Rate of Change in

Quantities Area

Units m?2/sec,
cm?/sec,
mm?2/sec,
u m2/sec

Components Sx (y-z plane),
Sy (z-x plane),
Sz (x-y plane)

Physical Acceleration of the

Quantities Area

Units m?2/sec?,
cm?/sec?,
mm?2/sec?,
u m2/sec?

Components Sx (y-z plane),

Sy (z-x plane),
Sz (x-y plane)
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® [Angle of Measurement Points] Tab

(a) Basic Operation

Gereral Length Angle Area Point Angle Plane 8DOF

.
Measurement = Vertical Axis Harizontal Axis
* Physical Unit Physical Unit

Point 2 EAﬂg\e ~| |deg > Time | ms ~

@

List of measurement points :
i=nn=@ Axis settings

Details

List of Measurement Points: Selects the angles for the measurement points or the
angles for the group points used in the calculations.

Axis Settings: Performs the settings for the vertical axis + horizontal axis.
Physical quantities, units and detailed settings can be made for
each.

Creates a graph of the angles from the quadrant tracking results and the group tracking
results. Can only be created in a 2D analysis project. A group angle reference frame can
be selected for group angles. With the group angle of the frame selected here at 0° , the
relative angle of each frame is calculated.

Measurement Wertical Axis
Physical Unit
Angle v | |deg iad
4 | assssssssssass,
U Ref. [F]
¥
: i ™

When group angle is selected @ _ O . - 75 (s

E Current Frame 2 1 f 1
: [Switch Diphy select for group angle
: Dietails

(b) Physical Quantities

() Angle
Outputs the measurement point angle or | Physical Angle
the group angle. During group angle | Quantities
selection, you can set the reference frame | Units deg, rad
for the group angle. Components (None)

Reference Frame
Selects the frame to use as a reference from the reference frame combo box.

Current Frame
Click to set the time for the image displayed in the current window as the reference

frame.

Switch Display
Switches the frame number or time display in the reference frame combo box,
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(i) Angle Velocity
Calculates the angle velocity for the | Physical Angle Velocity
measurement point angle or the group | Quantities
angle. Units deg/sec,
rad/sec,
rpm
Components (None)
(iii) Angle Acceleration
Calculates the angle acceleration for the | Physical Angle Acceleration
measurement point angle or the group | Quantities
angle. Units deg/sec?,
rad/sec?
Components (None)

(c) Detailed Settings for Measurement Point Angles

Set in the same manner as for T7—! Z2RIEN RSNV EHA, (p. =TTy I~—
IREBINTVERA, ).

Angle Details X
Description Rotational Direction  Differential Calculation Method
O-180M80 ® Anticlockwise Forward Difference
O 0™360 O Clochwise Centered Difference

Apply Function [ 8—pain

Calculate End Point

Cancel

Rotational Direction

Counterclockwise: Angle calculations performed on the screen counterclockwise
in the + direction.

Clockwise: Angle calculations performed on the screen clockwise in the +
direction.
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(d) Calculation for Quadrants and Group Angles

Angles for quadrant and group tracking are calculated as follows.

(i) Quadrants

The quadrant angles are calculated for each frame at =180°.

If using the default settings for [Origin and Axis] for calibration, it is calculated as 0°
with the arrangement in the left diagram below.

If the axis direction is set as shown in the following diagram on the right, and the angle
of the quadrant matches the angle of the axial direction, it is calculated as 0°.

Positive and negative angles can be set for the rotational direction in [Detailed Settings]
under [Angles for Measurement Points].

Y Axis Y Axis

X Axis

Left Figure: Quadrant angle of 0° when the calibration settings are the defaults.
Right Figure: Quadrant angle of 0° when the calibration is set in the axial
direction.
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(1) Group
Calculates the differential between the angle of the current frame (—180° - 180° )
and the angle of the frame before it. Also adds the offset so the reference frame of the
group angle set in the dialog becomes 0° . The method of calculating the group is as

follows.

Example of a group with a time of Example of a group with a time
t: Group created with quadrants. of t+1: the time t group rotates.
The red X is the center of gravity
for the quadrant.
N
£ -

measurement {f -
Sy,
point (i, t+1) ! i =

Bl
e -

mesurement point (i, 1)

1. Parallel transport so the centers of gravity for the t+1 group and the t group overlap.
2. Calculates the angle of rotation (B;r)oup) between the time t and the time t+1 for the
measurement point i for each pont in the group as the rotational center of gravity.

3. Calculates the mean for the Hg(ir)oup as the rotational angle 6., for this group.
4. Angle calculations are performed in the rotational direction from the [Detailed

Settings] so they become + from the set direction.

Also adds the offset so the angle of the time set by the reference frame of the group angle
becomes 0° and calculates the group angle.
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[Plane Distance] Tab

(a) Basic Operation

List g planes
General Length Angle Area  Point Angle Plane 6DOF
EEEEEEEEE NN EEEEEEEEEEEEEEEEy
MWeasurement Dismalaced : m Vertical Axis Haorizontal Axis
-_— - u R )
Paint O Faint 2 ¥ u Physical Physical
Foint 2 .o’ & |Length = Frame Mo~
i Plane formed
Eﬁlﬁi 3 - > Unit Unit
Foint 0 o
=>] |Paint 1.0 m v [ -

[
n
u
[
[
n
u
[
[
n
u
[
[
n
u
[
[
K4
u

7
I
pEEEEEEEEEEEEEEE

e
e o - ) A settings

Points subject to Measurement: Shows the measurement points used for calculating
distance.

List of Planes: Shows the plane construction points used for calculating distance.

Axis Settings: Sets the physical quantities, components, and units to be calculated.

Calculates the points subject to measurement and the plane distance, and creates a
graph.

Measurement results for at least three points are required.

Physical quantities used for the vertical axis include “Length”.
Physical quantities used for the horizontal axis include “Time” and “Frame Number”.

Use &1 (Add) and (Delete) to create a list of planes. The calculations are performed
according to the order in the list of planes.

Referto =7 —! BRI ROND FHA, =TI BRGEARONY FHA, (p.=TF—!
Ty I7=—BEZEINTWVERA, ) to use the list of planes.

The methods for specifying planes differ between 2D measurement and 3D measurement.
Real Scale Conversion: Plane passing through the vertical direction between 2 points
and the screen
Changing Perspectives: Plane passing through the vertical direction on the
perspective plane and 2 points
3D: Plane passing through the 3D points
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(b) Points Subject to Measurement
Determines the distance between the points selected for measurement here and the
plane selected on the list of planes.

(c) Using the List of Planes
() Adding to the List of Planes

1. Select a measurement point on the list Measure ment Dispalaced
of measurement points. (multiple Point 2 -
selections allowed.) @ Sl fimmres
Foint 4 Point 0
T . . Pairt 1
2. Click = (Add). With multiple E]
selections, they are added according to (D =
the order on the list.
(i) Deleting from the List of Planes
1. Select a point on the list of planes to Messure ment Dt
be deleted. (multiple selections allowed.) Point 2 =
EE:EE g Plane formed
. = Paint 4 -
2. Click [<=| (Delete) . t =
=
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® Filter
Smoothing out the graph.

Filter

Type

O Mo Fileer

O Butterworth
Ofele;

O Moving—Average

CFC Pararneter

G0 ~

Apply before physical
calculation

Filters that can be selected include [Butterworth], [CFC] and [Moving Average]. The
default is [No Filter]

If the horizontal axis of the graph is time/frame number, a filter is not used.

Butterworth Filter CFC Moving Average
Specify the cutoff Specify the frequency Input the parameters for the
frequency. class.

moving average.

Select from 60, 180, 600, Specify the type (3 point
1000. average, 5 point average) and
the application frequency.

Filter
Type
(O No Filter

Filter Filter
Tyre Tye

O No Filter (O No Filter

@ Buterworth (O Butterworth (O Butterworth

Qoo @BFE Ocre

O Moving-Average O Moving-Averags @ Moving—Average 1 t.

Cutoff Frequency cutoff frequency CFC Parameter Moving—Awerage Parameter application

299 2 He oo ? fgquency class I:BO = Timgale e e oo ? frequency
- bo ey 4;,"'§‘°type

v v e o5 '
Btk sk A i s i

galouation. ...

(a) Order of Filter Application

MOVIAS Neo can select the order of filter application for the physical quantity
calculations.

Filter

Type

O Mo Fileer

O Butterworth
Ofele;

O Moving—Average

CFC Pararneter

G0 ~

NEEEEEEEEEEEEEEE,
:App\y bgfore physical w
= calculation .
-IIIIIIIIIIIIIIII

Check [Apply before physical calculation] to apply the filter to the XYZ coordinates before
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calculating physical amounts.

Handling the absolute values of multiple components impacts the calculations for the
physical quantities. On the other hand, there is almost no difference when calculating
only particular components. When calculating absolute values, a version 1.01 or earlier
filter has a better smoothing effect.

Uncheck [Apply before physical calculation] to apply the filter after calculating physical
quantities. This setting is not available on MOVIAS Neo versions 1.01 or earlier.

Filter Applications

re Physical Quantity Caleulations Do Not Apply before Physical Quantity Calculations

= R !
0 T
a0 90 100 110 120 130 140 150 160 170

Time [rms] ~

Comparison of Filter Applications
Solid Line: Applied before calculating physical quantities (if checked)
Dotted Line: Applied after calculating physical quantities Gf not
checked)
® Title, Series Names
Sets the graph title and the names of each series. The title is also set to the name of the
graph node. Use a title that is different for each graph.

® Series Colors

Designates the series color. Can be set to a custom color.

® Using Series (Add, Delete, Delete All)

Add ' = Adds the series shown in the current dialog to the graph list.
Delete < | Deletes the series selected in the graph list.

Delete All ===*" Deletes all the series registered in the graph list.

® List of Graph Points Shown

Displays the graph series currently created. Select a series to load the data for the series
selected and set in the dialog

® Load or Save Template

Loads set data from the saved template file. Also saves data currently registered to the
[List of Graph Points Displayed] to a file.

® Draw Graph

Adds data created to a project and displays the graph window. After drawing a graph,
the [Create New Graph] dialog is minimized.

Check [Draw in the Same Graph] to display the graph for the series registered in the list
in the first window. Uncheck to create a graph item node for each series and display in
their own graph window. For example, if three series are registered to the list, three
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graph item nodes are created, which are displayed in their own graph window.

® C(Close

Closes the [Create New Graph] dialog.

7.1.3 Differential Calculations

® Function Fitting Differentials

With function fitting (3 points, 5 points, 7 points, 9 points) in [Detailed Settings Dialog]
for velocity and acceleration, differential calculations are performed with quadratic
functions using a specific number of points. Since differentials have a bit of a smoothing
effect, there is an effect if there is significant noise from “forward differences” and
“central differences”.

Details x

Differential Calculation

O Forward Difference
OOehtered Difference
©Aup\y Function 3—poini ~
S-point
Calculate End PointE—point

= 7—Eint

Settings Dialog for [Function Fitting]

Next is a comparison with “central differences”.

Comparisons between [Function Fitting] and [Central Differences]
(Left) 7 point [Function Fitting] (Center) 5 point [Function Fitting]
(Right) [Central Differences]

With [Central Differences], noise is evident while [Function Fitting] shows the graphs
smoothed out. The more points, the smoother the differential effect
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® Example Reproducing the Effect of the MOVIAS Pro Calculations with MOVIAS
Neo Verl.01 or earlier

(i) Reproducing the Calculation Effect with MOVIAS Neo Ver1.01 or Earlier

Method of Calculating Differentials: Select either [Central Differences] or
[Forward Differences].

Calculating End Points: Check [Calculate End Points].

Filter Application: Uncheck [Apply Before Calculating Physical Quantities].
Graph Graph
\G:phm | \G:phm Point 1 - abs Acceleratil Details X

Filter

O e - Differential Galculation,

82:};%% : () Forward Difference E

S 2 @) Centered Differsnos

OAppIy Functio F—paint

E [«|Calculate Erd Points

Cance|

GFC Parameter

60 ~

g Apply before physical :
b L R

(i) Reproducing the Calculation Effect with Movias Pro

Method of Calculating Differentials: Select either [Central Differences] or
[Forward Differences].

Calculating End Points: Check [Calculate End Points].

Filter Application: Uncheck [Apply Before Calculating Physical Quantities].
Graph Graph
|Graph 0z | |Graph 02 - Paint 1 - abs Accelerati] Details X
Filter
%”END o Differential Calculation
AgMNO0000000000000000000r
8S|ﬁgwm * () Forward Difference =

O Maoving—Average

O Apply Function

GFGC Parameter

60 v

EDOaIDuIate End F'DiﬂtE

Cance|

EEEEEEEEEEEEEE®
Ll Apply befare physical ™
e calculation »

LEREERNRENRERNL]
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® Handling End Frames during Differential Calculations

Check [Calculate End Points] to calculate differentials with MOVIAS Neo version 1.02
or later and switch between calculations for end points (starting frame - ending frame).
End point calculations are as follows, according to the differential method selected

(@) [Forward Differences] or [Central Differences]

Check [Calculate End Points]
Performs differential calculations on all frames. At this point, differential
calculations are performed with linear approximation of the base data in the
ending frame.

Uncheck [Calculate End Points]
Performs differential calculations only on frames that can be calculated with the
differential method specified.

(i) [Function Fitting]
Check [Calculate End Points]

3 Points: Performs differential calculations starting with two frames from the
beginning and ending with two frames from the end.

5 Points: Calculates with five points starting with three frames from the
beginning and ending with three frames from the end, and three points
starting with two frames from the beginning and ending with two frames
from the end

7 Points: Calculates with 7 points starting with 4 frames from the beginning and
ending with 4 frames from the end, 5 points starting with 3 frames from the
beginning and ending with 3 frames from the end, and 3 points starting
with 2 frames from the beginning and ending with 2 frames from the end,

9 Points: Calculates with 9 points starting with 5 frames from the beginning and
ending with 5 frames from the end, 7 points starting with 4 frames from the
beginning and ending with 4 frames from the end, 5 points starting with 3
frames from the beginning and ending with 3 frames from the end, and 3
points starting with 2 frames from the beginning and ending with 2 frames
from the end.

Uncheck [Calculate End Points]

3 Points: Performs function fitting differential calculations using 3 points,
starting with 2 frames from the beginning and ending with 2 frames from
the end

5 Points: Performs function fitting differential calculations using 5 points,
starting with 3 frames from the beginning and ending with 3 frames from
the end.

7 Points: Performs function fitting differential calculations using 7 points only
starting with 4 frames from the beginning and ending with 4 frames from
the end.

9 Points: Performs function fitting differential calculations using 9 points,
starting with 5 frames from the beginning and ending with 5 frames from
the end.
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7.1.4 Graphing

Double click the analysis graph item node or click draw graph in the create graph dialog
to display the analysis graph.

=R

ﬁd [Measurement Graph]

XY-Coordinate/Time @ Title

ordinate) ain ate) 0 nate)
mu l.
ordinate) as) o Series settings

X-Coordinate[mm]

Axis settings

® Jump Frames

Move the mouse on the graph series and click to select the points (figure at

the right) to jump to that frame.
Drage to move the frame.

During playback, the cursor and position selected on the list move. Click a series during
sync playback to jump all of the frames in the window.
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® Drag and Drop

A graph series can be added to other graphs with the same horizontal axis using drag

and drop if the frame rates match.
(A maximum of 6 axes can be added)

4

Dropped series are copied

v, e
‘e
.

.

® (Change Titles

Double click on a section of the graph title to show the [Graph
Title Settings] dialog. Input the title and click OK to change the
title of the graph. The graph item node display on the project tree
can be changed at the same time

® Series Settings

The name and color of the series can be changed for
each series.

Right click on the name of the series or double click
a point on the series to display the popup menu.
Click on the settings to change.

(00355)L
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® Font Settings

Click [Detailed Settings for Graphs] on the right click menu on the graph to display the
[Detailed Settings for Graphs] dialog and set the graph font.
Sets the title font, series and axis font as well as the graph character size.

Graph Details %
:.era-ph'rﬂe"'""""""""""".

. 804 [ obique [ unserine 2 P ** ¢ ¢ * = @ Title font
=

B o RIS AR R AR A NN AN RN
& ’h [~ Bold [~ oOblique [~ Underline :--..o-o.. Other fonts
EassssssssssssessssssnennEnnunl
Font Size
" Large (& Medum ( Small
@:ccccccccccccepccccce @ Graph character size

® Specify Axis

Double click on a part of the target axis (figure to the
right) to set the data range for the horizontal and
vertical axis, and to display the [Graph Axis Settings]
dialog appears. If there are multiple vertical axes, the
range for each axis can be set

Time[ms]

If [Auto] is selected, all of the data will be graphed. If Graph Axis Setting x

[Manual] is selected, the desired range can be set. The Scale Range Mode

default iS [Auto] (" Auto (@ Manual
Minimurr Maxdimur

If the vertical axis or horizontal axis is time or frame om0 T

number, you can set the playback range using the
playback slider.

Cancel |

If you set the playback range using a playback slider while in the display mode, the
playback range will be reflected on the graph display range.
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m MoviasNeo - [Measurement Image] Cellular.avi

File View Playback Tracking 2D Construction Analysis Tool Window Help
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Ee 2T H A T,‘ Sync Display Mode

D.l@.|@.|1=1|'¢"| %~

B CellulerSampleProjact if3¢ [Analysis Graph] Graph_01

-] Primitive Data
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?‘ [Measurement Image] Cellular.avi
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|24 Measurement Image
[ Real Scale Conversion
£5 No Correct.
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Graph_01
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@13 Trajectory Graph
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Start playback 0(ms)
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End playback 159(ms)

@

w
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ETTITETT

¥
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| R:000 G:000 B: 00
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A

m MoviasNeo - [Measurement Image] Cellular.avi

File View Playback Tracking 2D Construction Analysis Tool Window Help

- [m] x

CER BEREHE? o8 =LA |Ha<B%daRO3|

Ee 2T H A T,‘ Sync Display Mode

YN R e

-7 CellulerSampleProjact

?‘ [Measurement Image] Cellular.avi
&[4 Primitive Data

[ESBECH °x7

=48 Cellular
{+_a Measurement Image
i Real Scale Conversion
[ No Correct.
£-[2] Measurement Data
-#1 Current Project
=58 Analysis Data

145 Trajectory Graph

- e

I stick

W W ¢ lmlelmll mlonlewl

Display the 40~100 (ms) range

Jou, a6 200 o] 2000

Erdleg] 20600

Bl | Start playback 40(ms) '

Ready

End playback 100(ms)

Play Rate[ 30 =]

And | Or |

Top: Default playback range (A
display range changes with the playback range.

(00355)L

1) Bottom: After setting the playback range. T

A

e graph




MOVIAS Neo V3 User’s Guide nac Image Technology, Inc.

® Analysis Graph Information Dialog

Confirms the information for the current analysis graph.

Click [Graph Information] on the right click menu of the graph.

The [Analysis Graph Property] dialog appears so set [Auto Update of Graph] and confirm
the [Graph Information].

[Enable Auto Update of Analysis Graph] Check Box
Setting for auto updates on each graph. When correcting or deleting tracking
measurement points or when correcting calibration, the finished graph is
automatically updated with the latest data.
Check [Enable Auto Update of Analysis Graphl] to automatically update the graph
when creating measurement data (p. T7—! 7y 7w —I RERINTVERA, ).
The default is checked. Uncheck and graphs are not automatically updated.
To enable this setting, the auto update graph settings in [Environment Settings] (p.

I T 7=—IBREEINTVEH A, ) must be enabled.

[Graph Information]
Displays all the analysis graph information, including [Physical Quantities], [Units],
[Filter] and [Detailed Settings] specified during creation of the analysis graph.
Displays the graph information for the series selected with the [Select Series] combo
box.

B | Analysis Graph Property b4
[Enable Auto Update
OfAnalySlS Graph] oo oood @ Enable Auto Update of Analysis Graph
check box .
B PRI TR [Select Series] combo box
|Graph_o1 : Point 1 : X Position @ ~|
[Title]
Graph_01 X
[Subset Name] @:++¢eee [Graph Information] box

Graph_01 : Point 1 : X Position
[Tab]

General

[Point]

Foint 1

[Vertical Physical Amount]
Position

[Vertical Component]
X-Component

[Vertical Unit]

mm

[Vertical Details]

Relative Position Setting,45
Offset,0.000000

[Horizontal Physical Amount]
Time

[Horizontal Unit]

ms

[Filter]

Mo Filter,60,Apply after physical calculation

Cancel |

[Analysis Graph Information] Dialog
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® Offset Graphs

Set the amount of offset for graphs of position -
displacement * movement.

The values set are the same as those under the =5
—I SRIEBRONY FHA, inthe =T —! BRILHR
RO ERA, .

Rename
Change Color

Delete Component

Click [Offset Settings] on the right click menu of the Offset Setting
graph series to display the [Offset Settings] dialog.
Set or cancel the offset with this dialog.
Offset Setting x

w |+ (Offset on Vertical Axis

0.000 3:

Check to apply
offset value.

0K | Cancel

Change the values when checked to preview after applying the offset values to the series.
Click OK to apply or cancel to return to the previous dialog

Only the physical quantities of position * displacement * movement on the vertical axis
and horizontal axis can be used with [Offset Settings].
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7.2 Trajectory Figures

7.2.1 Create a Trajectory Figure

Perform the following to create a trajectory figure of measurement data.

v Click E——/. onthe =7 —! ZBRIENB ROV £F¥A, onthe =F7—! BRILIBRD
Y ERA, .
v Click [Analysis] = [Create a Trajectory Figure] on the menu.

v' Click the trajectory figure node under the analysis data node on the project tree
and then click [Create New] on the right click menu.

The [Create Trajectory Figure] dialog appears.

® | Trajectory Graph X

Data Dispiay Sekect |sat Tite |
Data [Name [ PointiD |
Paintd 1
Paint1 2
Paintz 3
Paint3 4
Paintd  §

LR

Select All Cancel All Total: |5

fore = Sancel
Create Trajectory Figure Dialog
Select the measurement points to display under the [Select Data to Display] tab.

Show th - ; AN | Mame | Paint 1D |
ow the trajectory o @cooel . -
measurement points 0 _V:_: Faint 0 1
P ISR - |
) RErL ) | Marme | Faint D |

Do not show the trajectory of @cocce? . -

. . H . Point 0 1
measurement points if unchecked. () —

After creating a trajectory figure, click [Properties] on the right click menu of the
trajectory figure to switch between show/hide the measurement points and display the
[Trajectory Graphl] dialog.

The title and auto update of the trajectory figure can be set under the [Title Settings]
tab (p. TT7 = Ty I ~w—F BERBINTVEEA, ).

W Trajectory Graph x

Dats Dispiay Select Set Titke

Tille of Trajectary Graph

Mo MNamed

Auto Updste Sefing

[+ Enable Auin Update

Foints v) OK Cancal

Click OK to add the trajectory figure to the project and display the trajectory figure
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window.
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7.2.2 Using Trajectory Figures

Drag to change the perspective. Rotate 360° or tilt approximately 80°.

Right click the measurement point name or double click a point on the trajectory to
display a popup menu and change the color or name.

Double click on the graph title to change the graph title.

® Auto Update of the Trajectory Figure

Setting to automatically update the trajectory figure. When correcting or deleting
tracking measurement points or correcting calibration, the finished graph is
automatically updated with the latest data.

Click [Properties] using the right click menu on the graph.

Auto Updete Seting

[+ Enabls Autn Upclate

Foint= 7| [ ox L:anu
Title Settings Tab in the [Trajectory Graph] Dialog

Check [Enable Auto Update] under the [Title Settings] tab of the [Trajectory Graph]
dialog to automatically update the trajectory figure when creating measurement data (p.
TN Ty Ie—I BRERINTWVERA, ). The default is checked.

Uncheck and the trajectory figures are not updated.

To enable this setting, the auto update graph settings in [Environment Settings] (p.

T\ Ty 7=—0PEZEINTWVERA, ) must be enabled.
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7.3 Analysis List

Switch between analysis graph -« trajectory figure tabs to display the graph, the list or
both the graph and the list.

£ [Analysis Graph] Graph 01 ===
Graph _ List Graphlist

= x|

i
B
F
HE X
i
B
g

9400
9600

J = .
Display Graph Display List Display Graph and List
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7.4 Sticks

A straight line between measurement points is called a stick. Sticks are displayed in the
stick window. Also, they can be superimposed on the measurement image window.
3D analysis results are drawn with points and lines (sticks).

7.4.1 Define Stick Dialog

To create or edit stick definitions, perform any of the following when the stick item node
(refer to p. TT—! T I/~v—I REBINTWVEHA, ) in the project tree is not
selected.

v Click ﬁ" the =7 —! ZRITNVAO1Y ¥ A, onthe =F—! BRITN RO
NERA, .
v" Click [Tool]l = [Define Sticks].

The [Define Sticks] dialog appears.

Stick Definition Dialog X

Stick Model Calor I Red (bri vi o )
ssssge00e0s@ Individual settings

Stick Stick 3 Line Width 1 pixel vg
ssssEEEEEE

Background Colo senpennnnne=@ Window background color

Measurement Point Stick

List of measurement points @ rrsnnnpnnnnnn@ Construct sticks

Add | Delete |
Registered sticks
. Name | Start | End | Color | Width
Tag, ", Stick 1 Point 2 Point 3  Red (b — 1 pixel
Yan, . Stick 2 Point 1 Point 3 E Red (b — 1 pixel
N
"y » ..
Load Setting | Save Setting | Reset ‘ Completed |

[Define Sticks] Dialog

Individual Settings
Settings for currently created sticks. Sets the stick name, color and thickness.

List of Measurement Points
Displays a list of measurement points available for constructing sticks.

Construct Sticks
Measurement points currently constructing sticks.

Window Background Color
Sets the background color for the stick window.
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Registered Sticks
List of registered sticks.
After clicking Finish, the defined stick can be used.

Load Settings
Loads the defined stick saved in the file (*.stk).

Save Settings
Saves the currently defined stick in a file (*.stk).

Reset
Reverts to the settings from when the dialog was opened.

® Stick Registration

Sets the name * color * thickness of each stick and registers them to a list. To register a
stick, perform either (a) =5 —! ZRITENROND /A, or b) =F—! ZRENF O
DEEA, .

Defined sticks are superimposed on the measurement image.

If the starting and ending points of a stick are the same, it is treated as a point. If
specifying a series of multiple points, these connected points create a stick. For example,
if adding “Point1”, “Point2”, “Point4”, “Point5”, “Point3” in that order, a total of four

sticks will be registered, specifically “Pointl — Point2 stick”, “Point2 — Point4 stick”,
“Point4 — Point5b stick”, “Point5 — Point3 stick”.

(&) Using the Construction Point List

After adding or deleting from the [List of Stick Construction Points], add them to register
the sticks. Straight line sticks and point sticks can be created

Stick Definition Dialog X Stick Definition Dialog X

stick Model | coior [ I Red (bri v | stick Model | Color [ I Red (b - |

Stick [5tc0 " Line wigth [ — Tpoel ] stick [sucko Line wicth | — 1poel |

Add to construction list sckground cobor [ ackground cobor [l
eas! ent Poin Stick Measuremen it Point Stick

"n
"tamg, ic
Tawgy, ApEEEEEEEEEE

Foint 0 = Point 0
@ Point 1 Point 1
Point 2 ' |Point 2

Foint 3 Point 3
<< Foint 4 << E Foint 4
Yasnsnnnnnnsn

| [ @ i o e = = R ORI L

Name [ start [End [ color [ width | Name [ start [End [ color [ width |

haee@ List of construction points

Load Setting | Save Setting Reset Completed Load Setting | Save Setting Reset Completed
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(b) Manually Add to Registration List

Manually add to the registration list. Registration of straight line sticks is sequential.

Stick Definition Dialog X
stick Model [ Color ‘- Red (h”j
Stick [sticko " Line widtn | — el |

Background Color [l

Measurement Point Stick

@ Empty list of construction points

ﬂ
ﬂ
Add to registratio‘],iﬁt. |- i

EEmEmnm Add

Name [ start [ End [ color Width

Load Setting | Save Setting Reset Completed

(c) Editing after Registration

Double click on the item registered to manually edit the name, starting point, ending
point, color or width.

Add ‘ Delete ‘
Name Start ‘ End ‘ Color |W|dth ‘ o
Stick D Paint 0 Point 1 W Red (b — 1 pixel wannnn@® Example of manually editing color
stick 1 Paint 1 Point 2 ="

awnann®
5 —— 1 pixel
— 1 pixel

Stick 2 Point 2 Point 3

Stick 3 Point 3 Point 4 Green (brigh

Blue (bright)

Sky Blue (bri

Purple (brigh

Yellow (brig

White (brigh

ARed (dark) Completed
ra

Croan [dar L

Load Setting Save Setting

7.4.2 Create and Edit Stick Item Nodes

The stick item node can be created after creating a defined stick. Perform any of the
following.

v Click k onthe =7 —! ZREB ROV ¥ A, onthe =T —!BRILHBAD
Y FH A,

v Click [Analysis] = [Create Stick] on the menu.

v Click [Create New] on the right click menu under the analysis data node.

E@ Analysis Data
- % Graph
m- 1= Trajecto a
] .Q-;GJ’ it

k No Name E The stick item node is under the stick node.
I No Name2i"******® The stick item node is created by copying from the
- k. NoName3: defined stick in the stick node.

The stick node is directly under the
..@ analysis data node.

Perform either of the following on the project tree to edit the stick item node.
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v Select the stick item node and click the define stick ﬁ' button.
v Click [Edit Stick] on the right click menu in the stick item node.

The Stick Definition dialog appears. Edit the stick definition for the selected stick item
node.

7.4.3 Stick Window

Use the mouse to create sticks. The right click menu has settings for [Superimpose
Settingsl, [Projection Method], [Show Gridl, [Rotation Center Settings] as well as [Save
to Image File].

B MoviasNeo - [Stick] No Name3 - a x
File View Playback Tracking 2D Construction Analysis Tool Window Help

IEEE

- CellulerSampleProjact
=] Primitive Data
=@ Cellular
{2 Measurement Image
[ Real Scale Conversion
£ No Correct
=] Measurement Data
3% Current Project
-8 Analysis Data
% Graph
1<% Trajectory Graph
5" Stick
I No Name1
- No Name2
ik NoName3

M W e M DD D JCumam[ms]BZOO Startlms] [B000  Erd[ms] [20800 Play Rate| 30 ¥
@l | ! kAndl or @

Overview of Stick Operation

® Mouse Operation

Use the mouse to display.

Rotate: Drag

Zoom In: Shift + drag upwards/rotate mouse wheel upwards
Zoom Out: Shift + drag downwards/rotate mouse wheel downwards
Move Parallel: Ctrl + drag/drag mouse wheel
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® Superimpose Display Settings

Click [Superimpose Settings] on the right click menu and the stick display settings dialog
will appear.

Stick Display Setting X
— Display Method Number of Overlaid Frames
(" Standard Beforeimage |1
(@ Afterimage Overlay
" Time Shift LESmoe I3
~ Point Fixation Erame Iz—

Select Reference Point
— Offset Position Setting for Time Shift for Point Fixation

Offset X IlD Pixel
Offset Y IlD Pixel

cncl_|

[Stick Display Setting] Dialog

Set the display method from [Standard], [Show Superimposed], [Time Shift] or
[Superimpose Specified Points].

Standard
Shows only the selected sticks.

Superimposed Display
Sets the number of superimposed frames to show and displays the sticks in that range
of frames. Frames not current are shown as semi-transparent. Sets the number of
frames for the superimposed display.

Stick Display Setting X
— Display Method l:ITJr.nBETr.m.‘ E];e.rl.ai.d.F.ra.rr:e.s. ey .:
" standard = Beforeimage |1 E
(& Afterimage Overlay . .
" Time Shift E‘qﬂerimage |3 E
(" Point Fixation E Frame Izi .
.
n an

Select Reference Point
— Offset Position Setting for Time Shift for Point Fixation

Offset X IlU Pixel Foint 1

Foint 2
Offset ¥ IlD Pixel Point 3
Point 4

|

If the number of superimposed frames to display is set as in the above figures, the
following sticks for the frames are shown in the window when the current frame is 0.
Stick for the -9tk frame
Stick for the -6tk frame
Stick for the -3+d frame
Stick for the 0 frame
Stick for the 3t frame
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Time Shift
Sticks for specified pixels are shifted to display afterimages.
Sets the number of superimposed frames to display and the offset settings for the
amount of the shift.
The number of frames displayed before and after are automatically set to the same
number.

Stick Display Setting *
EEsssEEssEEEEEEEEEEEEE,
Number of Overlaid Frames

— Display Method

.

. .
(" Standard E Beforeimage 1 =
(" Afterimage Overlay . =
@ Time Shift 3| Afterimage ’ E
¢~ Point Fixation E Frame 2 E

L] ..

E IS EEEEEEEEEEEEEEEEEESR
wsssssssssssnnnnnnnnnnnw Select Reference Point

— Offset Position Setting for Time Shift  for Point Fixation
.

Offset X I 0 Pixel
Offset ¥ I 120 Pixel

cocs |

Superimpose Specified Points
Superimposes the specified measurement points on the current frame for a
superimposed display.
Sets the number of superimposed frames to display and the standard superimposed
points.
Other than superimposing one point, it is the same as the superimposed display.
Stick Display Setting X

= umber ot dleriaid Frames =) " "

— Display Method

(" Standard Beforeimage 2
" Afterimage Overlay
€ Time Shift Afterimage

1

@ Point Fixation Frame

RS E O LR

— Offset Position Setting for Time Shift,  =for Point Fxation

Offset X |1D Pixel
Offset Y |1D Pixel
LusmssssEEEEEEEEEE

e’

® Projection Method

Select the projection method with the right click menu.
Select from [Perspective Projection], [Front Orthogonal Projection], [Top Orthogonal
Projection] and [Side Orthogonal Projection].

Perspective Projection
Converts the perspective for display.

Objects far away are shown smaller and closer objects are larger.

Front Orthogonal Projection
Converts the current display to the front orthographic display. Displays without
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regard to distance.

Top Orthogonal Projection
Point viewed is shown from the camera top orthographic perspective. Displays
without regard to distance.

Side Orthogonal Projection
Point viewed is shown from the camera side view orthographic perspective. Displays

without regard to distance.

® Show Grid

Displays a grid on the X,Y,Z planes. Click [Show Grid] on the right click menu — then [y-
z plane], [z-x plane], [x-y plane] to switch the grid from show/hide.

For settings for each plane, click [Show Grid] on the right click menu = [Grid Properties]
to display the [Grid Settings] dialog.

Select Grid
Grid for the target settings. Settings for [Grid
Grid Setting X Positionl, [Grid Scale], [Number of Lines] and
I [Color] for the selected grid.
Position Interval Number of
i® yzGrid
I |127.308 | [62.135 > Grid Position

Designate the offset from the coordinate axis
on the grid plane.

(" xyGrid Color
Cancel Grid Scale

The scale for the grid.

Number of Lines
Number of lines on the grid.

Color
Designates the color of the grid.

Show Coordinates
Shows the grid position in the window.

® Rotation Center Settings

Select the rotation center for mouse rotation.

Center of Gravity for Measurement Points
Use for the center of gravity.

Select a Measurement Point as the Center of Gravity
Set a specific measurement point as the center of gravity.

Click a measurement point on a stick to select.

Calibration Starting Point
Establishes a calibration starting point.
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® Stick Settings

Click [Properties] on the right click menu to display the [Stick Settings] dialog.
Stick Setting

X
Cancel

Auto Update Setting

|v Enable Auto Update

[Stick Settings] Dialog
Use 3D Rotation
Sets limits for the 3D rotation relative to the mouse drag operation.
Check for 3D rotation. Uncheck so there is no 3D rotation. Limits it to 2D rotation.

The initial value when creating sticks during 2D analysis has [Use 3D Rotationl]
disabled.
The initial value for 3D analysis enables [Use 3D Rotationl].

Enable Auto Update

Check to enable automatic updates to stick displays when measurement points are
changed. The default is checked. Uncheck and automatic updates of stick displays
are not conducted.

To enable this setting, the auto update graph settings in [Environment Settings] (p. =

T\ Ty 7=—BPEBEBINTWVERA, ) must be enabled.
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® (Coodinate Axis

The axis showing the current coordinates is shown at the top right of the
window
The X, Y and Z axis colors are red, green and blue, respectively.

Click [Show Coordinate Axis] on the right click menu to switch between
show/hide.

® (Camera Icon

Icon in the upper left of the window. Set the perspective to the [Ny i nonames
position of the camera clicked to reset the mouse

Data on the position of the camera icon is arranged in order from
the camera item node on the project tree. (Refer to the example
in the following figure.)

-] Primitive Data
Eﬁ [1-] wsssssssssssssssssssssssssssssnny
e —a Measurement Image
------ LY/ Calibration Chart o
— FH No Correct. o
=i R1-1 amsEEEEEEEEEEEEEEEEEEEESEEEEERER

------ —a Measurement Image

------ (L' Calibration Chart

Example of the Position Data

Cameras not calibrated are not set even if they are clicked.

® Show Measurement Points

Setting to display all of the points with measurement results.
Click [Show Measurement Points] on the right click menu to switch from show/hide.
Measurement points are displayed after the sticks are displayed.

The figure on the left does not show them, while they are shown in the figure on the right.

¥ (Stickl No Name2 (= e x| ¥ [Stickl No Name2

® Show Rotation Center

Shows the points indicating the center of rotation. Click [Show Rotation Center] on the
right click menu to switch between show/hide.
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7.5 Auto Update Graphs

Settings for analysis graphs as well as trajectory figures and sticks to automatically
update graphs.

If correcting or deleting tracked measurement points or if correcting calibration,
completed graphs are updated with the latest data when the measurement data is
updated.

The auto update graph settings in [Environment Settings] (p. =TT —! v 7 ~<=—7 BE
E2INTWERA, ) must be enabled.

Also, the auto update settings can be individually set for each graph.
Refer to the following for individual auto update graph settings.

TN BRENRONY FEA, p. 2T Ty I — I BPERINTNER A, )
T ZBRENAON FEA, p. 2T Ty = BREBINTVEY A, )
T ZBRENAON FEA, p. 2T Ty = BREBRINTHEY A, )
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7.6 Simple 6DOF Measurement

Performs 6DOF measurement for the measurement target. Since 3D measurements are
linked, create a 3D measurement project to perform 6DOF measurement.
The following inputs and files are needed to perform 6DOF measurement.
v' 4 or more measurement points.
vV I BREBAOPDERA, (p. =T Ty I~—FPERINTVER
Ao )

Measurement results are output as [EDOF Analysis Result Files]
Refer to =F —! ZHRITNR RO i_’é‘/vo (p. 7—55) for details.

H

H

H

Pm
o ;

+ - D Dalheatios Date
Daliration Tange e

i

i

:

i l - | ID Doodizatel
i Ej R g Y

e

X

@DUF funcoon | I an m&am'eu.len1>

The relationship between the 6DOF +7
calculated values (X, Y, Z, 6.1, Bpicch Oyaw) 18 0
shown in the figure to the right.

When each axis is viewed from the + direction,
the angle is calculated with the +6 - X,
counterclockwise rotation as the positive v
rotation direction.

Also, the coordinates are displaced from the

top frame coordinates. -Yo +Y,
IR A
X i + epitch
= 40,
+ Xo o |
-Z,
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7.6.1 6DOF Calculation Process

[Construct 3D Measurement Datal must be completed to perform 6DOF calculations.
Check to make sure construction of the 3D measurement data has been completed.

The procedure is as follows.

1. Select [Analysis] = [6DOF Analysis] on the menu to display the [EDOF Analysis

Dialog].

N-1.avi

(2b |

ctruction  Analysis  Tool

Window Help

Create Momentum Graph >
Create Trajectory Graph

Create Stick

6DOF Analysis

Mass Setting
Calculate Partial Gravity

Add Virtual Point
Add Customized Virtual Point >

6DOF Analysis Menu

|-

[6 DOF Input Coordinate File]
Input settings

[£5—1 BREERREOHY A,

6DOF Reference Point

Output settings e

Select 6 DOF
calculation

Pointz

reference points

6DO0OF Analysis

6D0F Input Coordinate Value

‘C:¥temp¥6DUfPusiti0n.csv

6DOF Analysis Result

‘C:¥temp¥GanResuIt.txt

6D0F Reference Point

]

Cancel |

6DOF Analysis Dialog

2. Set the input for the [EDOF Input Coordinate File] and the output for the [EDOF

Analysis

Results File].

Also, since a list of names of points is input to [6DOF Calculated Reference
Points] with [6DOF Input Coordinate Filel, select a point to be the 6DOF
calculation reference point.
3. Click [OK] to export the 6DOF analysis results file.
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7.6.2 6DOF Input Coordinates File

nac Image Technology, Inc.

Coordinate positions with markers on the measurement target are required for 6DOF
calculations. Measure the separate marker positions and create a file. The 6DOF position

and rotation is calculated with the coordinates of this file.

The file format is as follows. Input numbers as integers. If the line heading is not a
number, it is considered a comment and is disregarded. The input coordinate units are

3D calibration units.

Measurement point ID, X coordinates,

Y coordinates,

1, 10, 10,
2, 20, 10,
3, 10, 20,
4, 20, 20,

3,
3,
3,

3,

Example of 6DOF input coordinate file. The
markers on the measurement targets are

noted on each line.

7 coordinates
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763 77— BHRITHROPY XA,

The =F—! ZRITB R 21D XA, format is as follows.
The coordinates and rotation (Roll/Pitch/Yaw) for the designated points are output for
each time. They are separated by “ ; ”.

If the 6DOF calculations are for a time that is not possible, the following time data will
be output for that line.

Time ; X; Y ; Z; Roll ; Pitch; Yaw
0.000; 0.000; 0.000; 0.000; 0.000; 0.000; 0.000
0.005; -0.050; -0.030; -0.074; -0.014; 0.053; -0.010
0.010; 0.476; 0.136; -0.085; -0.017; -0.043; 0.009
0.015; -0.102; 0.094; -0.034; 0.001; 0.010; 0.010
0.020; -0.113; -0.044; -0.104; -0.013; 0.053; -0.010
10.665; -0.003; 0.396; -0.019; -0.058; 0.008; 0.002
10.670; 0.028; 0.533; -0.003; -0.069; 0.003; 0.002

Example of a =7 —! 2L OO0 EH A,

The 6DOF calculation results for the top frame are fixed at
0.000; 0.000; 0.000; 0.000; 0.000; 0.000; 0.000.

Time:
Units for times are fixed at “seconds”.

XY, Z:
Displacement from the top frame of the [EDOF Calculation Reference Point].
The coordinates are those from the [Z T —! BTN RO TH A, 1.
The units are the units from calibration.

Roll, Pitch, Yaw:
The angle units are degrees.
The range for Roll, Pitch, Yaw is as follows.
—180° < B,g < 180°, —90° < B4y, < 90°, —180°< 6, < 180°
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The final rotation is calculated as R = R, (6,o1)R,, (Hpitch)Rz(Oyaw).
An example of each rotation is as follows.

1 0 0
0 cosd -—sind
0 sin@d cosé
cosd 0 siné

0 1 0
—-sind 0 cosd
cosd —-sing O
sin@ cos6é O
0 0 1

nac Image Technology, Inc.

(00355)L



MOVIAS Neo V3 User’s Guide nac Image Technology, Inc.

(00355)LL 7—57






MOVIAS Neo V3 User’s Guide nac Image Technology, Inc.

8. Other Operations

Export

8.1.1 Exportas CSV

The currently active window data is exported in the CSV format.
The data output varies according to the type of window.

List of Tracking Data: Tracking data * measurement point (quadrant) angle
List of Measurement Data: Measurement data coordinates
List of Analysis Data: Data values shown with analysis data

List of Waveform Data: Data values after setting the filters

Refer to =7 —! BTN EOND FHA, =7V BN OY FHA, (p. =T
=N\ T <= —BEBEINTWVERA, ) for the CSV format.

Perform any of the following to export data in the CSV format
v Click [File] = [Export] = [Measurement Coordinate Data] on the menu.
v In the tracking mode, click [Save Tracking Data As] = [CSV Format] on the
right click menu in the measurement image window.
v Click [Save Data in File Format] = [CSV Format] on the right click menu in
the list of tracking data / measurement data / analysis data / waveform data.

Detailed settings can be made when exporting CSV files.

Metwork

File name: | j Save
=l

Save as typst [ file O csv)

Select Ttem for Output file
Comment

Time Range of Output

7395.753: = 7305.253: =

o

Select Measurement Point

® Detailed Settings

<Enter Comment>

When exporting in the CSV format, click detailed settings in the save file dialog to
perform the following settings.

Time Range for the Export Data
Set the time range for the data to be exported.

2 D Calibration Parameters
Check to export the 2D calibration parameters.
Enabled while exporting the measurement data list.

Select Measurement Points
Click [Select Measurement Points] to display the [Select Measurement Points]
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dialog. Use this dialog to select the measurement points to export.
Comments
Enter comments relating to the export data.

8.1.2 Print

Prints the currently displayed window.
The print results vary by the type of window.

Image Window: Prints the current image displayed (also prints the
superimposed items)

Graph Window: Prints the current graph

List Window: Prints the numerical data

Stick: Prints the current stick displayed

Perform any of the following to print.

Click [Print Screen] on the right click menu of the image window.
Click [Print Graph] on the right click menu of the graph window.
Click [Print] on the right click menu of the list window.

Click [Print] on the right click menu of the stick window.

ANENENEN
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8.1.3 Export as AVI

The [Export as AVI File] function exports the displayed window images to AVI files.
Superimposed items (trajectories, sticks or annotations) are also exported. Zoomed or
processed images are exported unchanged.

Specify the [Compression Program] and [Resize] in the [Export AVI File Settings] dialog.
If optical distortion correction is applied during AVI export of measurement images, the
distortion corrected image can be exported.

Refer to p. 8—4 for the AVI File Export Procedure and p. T —! 7 v 7<= — 7 RERE
hCWnWEHA, forthe =7 —ISRIENROND FHA, .

The export area is shown in the following figure.

"B Measurement Image] R1-1avi =) W Istdd no-tePC

Display image
|

With the image window, the range of the image is exported to the AVI file. (parts not in
the window are not exported). With the stick window, the entire window is exported.
The size and aspect ratio of the AVI file standard to be exported is the size of the currently
displayed image (inside the dotted lines in the figure above).
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® AVI File Export Procedure
The AVI file export procedure is as follows.

DO Access the AVI file export window (image - stick) and adjust the size. If an image,

select the pixel size " for the =5 —! BELEMNESOHD F¥ A, toenableoutput
of the entire image. We recommend AVI file export when the entire image area is
displayed.

@ Designate the export range

Set the playback range and designate the Currortlnel1 200 Startne] [P500  Eple] [ B09250 iy e
export range. a2 o

@ [Export AVI File Settings] dialog
To start an AVI export, perform any of the following to display the [Export AVI File
Settings] dialog.
v Click [File] = [Export] = [AVI File Format Window Image] on the menu.
v Click [Export AVI File] on the right click menu in the measurement image
window / stick window.

Specify the file name and folder to be exported and designate the desired “resize”
and “compression codec”.

Refertop. T7—\ T v I/ <— U BREFEINTWVERA, for details of the =TT —! &
BN Rony EHA,

Click OK after setting the [Export AVI File Name] and the [Export AVI File]
appears on the mode display bar at the top right, and the AVI export will
automatically start.

7

AVI file Output

A1 file Output Made Ooooo

43 /150

@ Once playback of the specified playback range |Meviasteo X
is done, a message appears and the AVI file i
export processing ends. If paused during AVI 0 AV fle output CAtemphavi_outputavi succesdec.
file output, output will be only until the frame
where paused.

Finally, confirm the exported AVI file and make sure the image range and quality is as
desired.
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® [Export AVI File Settings| Dialog

Designates the name of the AVI file export in the [Export AVI File Settings] dialog. The
[Compression Program] and [Resize] can be set.
AV file output setting x

Export AVI file output
file name @""""""'@® |C:¥temp¥avi_output.avi

Compressor .‘ Compressor setting
" MIPEG E Codec ==u== ) Compression settings
Compressnn_n_lgt_}}o_d.. (@ CODEC E |Unc0mpressed
Play Rate = Compression 100
Playback r%g cene @ Y E P
30 v | fps =
L]
Resize .
Resize @uene==@ [} - e awanrmsamrnnnanannanran
Resize ° < Resize Option
options (® selected size.

(" Clip size into multiples of 4.
oK ‘

[Output AVI File Settings] Dialog

Resize Option

correction image & selectad size.
output settings ¥+,

*+,( Clip size into multiples of 4.

. ) . oK | Cancel
[v #Apply the lens correction to the avi.

[Export AVI File Settings] Dialog (if optical distortion correction image is
applied)

OK
Saves the settings and starts the AVI export.

Export AVI File Name
Input the path and file name for the AVI file to be exported.

Compression Method and Compression Program « Compression Quality
Compression settings. Specify the codec and the quality.
Click [Details] to display the detailed settings dialog for the selected codec.
Nothing will be displayed if the codec is not compatible with the detailed settings
dialog. In this case, contact the codec manufacturer for questions relating to codec.
Set the compression rate with the [Compression Quality] slider in [Compression
Settings].

MJPEG: AVI compression using Motion JPEG.
CODEC: AVI compression with the codec selected under [Compression
Programs].
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Playback Rate
Specify the playback rate for the AVI export. Unrelated to the [Playback Rate] on the
[Playback Settings Control Bar].
Select the playback rate from 1~30 frames/sec or annually input a number.

Resize
Designate the magnification of the AVI image size to be output.
The following two types can be selected for [Resize].
Magnification
“1: 17, “75%”, “60%”, “26%”, “125%”, “150%”, “175%”, “200%”
Fixed Size
“640x480”, “480x360”, “320x240”

With fixed size, the export is enlarged or reduced so it fits the specified size while
keeping the aspect.

Resize Options
Export as is. (default)
Export at the size specified in [Resize] (75%, 640x480 or such).
Round to multiples of 4.
After applying the resize settings, the frame size is rounded to multiples of 4.
Make a border on the left/right sides or the top/bottom of the image so the image
becomes that size and export to AVI.

The settings for “round to multiples of 4” use a codec required for sizes in multiples of
4 so use for AVI file export.

Some codecs may only handle certain sizes.
Contact the codec manufacturer for any questions relating to codecs.

Optical Distortion Correction Settings
Used when distortion correction is applied to measurement images. When checked,
the image exported reflects the distortion correction. If not, the standard image is
exported. If there is an AVI export with distortion correction, the items superimposed
on the image are only measurement points, trajectories and sticks.
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® Example of Export AVI File Settings

This shows an example of AVI export.
For example, AVI exports according to the following image window.

Image Frame Size 464x464
Image preprocessing None
Zoom rate 121%
Displayed image size 561x561

The following settings can be made in the [Export AVI File Settings] dialog.

Resize

1. If“1:1”, then
the export AVI size: 561x561
Image is exported at “identical to the displayed image”.

2. If “640x480”, then
the export AVI size: 640x480 (image area size480x480)
Exported image is centered with “displayed image is enlarged to a 480x480
image” and then exported.
(the image area size is the size when the displayed image is fit to 640x480.
With an image that has a layout that is landscape, it may be fit to the
landscape size.)

3. If“75%”, then
the export AVI size: 420x420
Image is exported as an “displayed image is shrunk to a 0.75x image”.

Codec
Codec attempts to create a file with the [export size] that reflects the results of the
abovementioned resize.
You will get an error if the size is not compatible with the codec used
For example, if using “IndeoR video 5.1”, the width and height must be sized in
multiples of 4. In the example above, the “1: 1” size is an incorrect size and the export
will fail.
Exports can be made with the “1: 1” size by applying [Round to multiples of 4] in the
[Resize Options].
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8.1.4 Save to Image File

Exports the window image currently displayed to a file. Select an image format from
BMP, JPEG, PNG, and TIF.

Image Window: Exports the currently displayed image to a file.
Graph Window: Exports the current display to a file.
Stick Window: Exports the current display to a file.

Perform any of the following to save the window image to a file.
v Click [Copy to Image File] in the right click menu of the image window.
v Click [Copy to Image File] in the right click menu of the graph window.
v Click [Copy to Image File] in the right click menu of the stick window.

The Save As dialog appears so assign a file name to save.

During JPEG output, the image quality settings can be made. Set the image quality in
arange from 0~100. The image quality drops as the value decreases, but the file size also
decreases. The image quality improves as the value increases, but the file size also
increases. The default value is 90.

File name: I ;I Save I
=

Cancel

Save as type: IJF'G irnaze(* jpz)

o[ | |

8.1.5 Merged Export

This is a function to merge window exports from multiple windows.

Images, graphs and sticks can be combined and exported as AVI exports or still images.
For example, export images and graphs as synchronized video or multiple graphs as
AVI exports.

EpEbiim

(PSR

i
G —

: M =]
e #TFEL

Stick

Combination AVI output
Graph setiings mP === Still image output
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Perform the following to display the export window and enable merged exports.

v Click [File] = [Export] = [Merged Export].

The [Merged Export Settings] dialog appears.

Merge Window Setting X
Layout Output
1 1 ][2 1 1 2 ® AVI
1 B C ricore
2 3 1 213] [3)l4
Output Size 0.000000 E|: [ms]
- Background Color s e
end |20800 | [mns]
Preview
Drag to Here

Layout
Combined layout. Select from 6 types.

Export
Select AVI or still image for the export
format.

AVI Export Time Range (Start + End)
Specify the AVI export time range.
The default sets the playback range on
the playback slider bar when the dialog is
displayed.

Background Color
Specify the background color (color of the
area where the image is now shown).

Export Size
Select the export size.
Available sizes include “640x480”,
“1280x1024”, or “sum of window size” (p.
T T Iw—BPEEINTVER
Ao ).

Preview
Drag the window to this area to see a
preview of the contents of the window.
Display of the part previewed can be
switched according to the selected layout.
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® Merged Export Procedure

@O Specify the layout, export format and export size.
Specify the export time range when AVI is selected as the export format.

@ Drag the window to export to inside the dialog preview window.
@ Click OK to export.

W MoviasNeo - [Stick] No Name1

Set the layout, output format, size and
Fie: Yiew Plybock Tracking 2D Corsrucion_Anafysis: Tool Window_Help AVT outout ti
LD BRSEST oA B T 1meran@ @
* [ tanalyss Graon Grapn o1 =) 4ok 9 x

=% CellulerSampleProjact
& Primitive Data

T uml-------------.--------M_---
i = @ Cellular E]m A
 Measurement Image.
i @ Real Scale Conversion @ E P’
. 48 Poly Correct.
&8 Measurement Data
i3 Current Project i -
© & Analysis Data ! e | (e sore [#7 ]
& 13 Grap I T : | wa B0 =] ma
i i Graph 01 ™ ™™™ dldiaSA A Al A S S A i /A s
1 ¥ Graph_02 L

- Graph_03
% Graph_04

L% Graph_05
1 Trajectory Graph

() -
- ¥ Stick
QD i-¥ No Namet

Drag window

Finish the window layout and @asss= [}

ERKIDNE] click OK. (3 ) e [20900 Py e[ 30 ]
{ | ~ snd | O
Ready /

After clicking OK, the following appears according to the export format (AVI, still image).

v' If AVI is selected for exports, the [Export AVI File Settings] dialog appears.
Refer to p. 8—4 for the AVI export procedure and p. TT7—! 7 v 7 <=—7 BIE
FEINTWERA, for details on the [Export AVI File Settings] dialog.

B Moviaseo - [Measurement Imagel Cellularavi

x
Ele View Playback Tracking 2D Constrction Analysis Tool Window Help

BREHS? 0B LA Ha<@i#te B03| wme 7| Lk als|a]n|s|7m S| oo

5 i s e r | BERFIRENIER [ =] 2]
& [ Primitive Data
| & @ Cellufar
1 Z Measurement Image
- Real Scale Conversion
3 Poly Correct.

5 Graph 01
-5 Graph, 02

£ Graph 03 AVI file output setting

> Graph_04
it A AVLike cuaut
£ 12 Trsjectory Graph O
| '~Iz NoNamel C:¥temp¥avl output.avi

- § stick
& NoName1 Compressor

 MPEs

@ coDEC [Uncompressed

Flay Rate Compression
& [30 ~] fes

Resze

S

—Resize Option

(* selected size,
@ Qpsze

| [ Apply the lens corractien to the avi. i I Yok I _
clufafu]r[n]+] BI®|S] e oS BT o
I=IF; T art| o
Reacy [ X:545.706 ¥: 264543 R:000 G000 B:000

After finishing the AVI export settings, click the set button. The video for the
export window is sequentially exported.

v If still image is selected as the export, the [Save As] dialog appears.
Referto =7 —! ZHILR R OND FHA, =TI BHRGIEBEONY FHA,
p.x2FN T I~—IPREEINTVERA, ) for details.

(00355)L



MOVIAS Neo V3 User’s Guide nac Image Technology, Inc.

® Sum of Window Size
Exports the sizes necessary to arrange all of the windows in specific positions.
If the layout to the right, exports as

Width: 350 (= 200 + 150 > 320)
Height: 400 (= 100 + 300 > 200 + 100)

® Aspect Ratio for Each Window after Export

The image window - stick window are resized and merged to the export size that keeps
the aspect ratio. The graph window does not save the aspect ratio and is fit to the export
size.
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8.1.6 Export Graphs to Excel

Exports analysis graphs in projects to Excel.

T BREBRONY ERA, =TI BRIENEONY R A,
Analysis graphs are exported to Excel.

T 7 BREP RSPV EXHA, =TI BRIBEOMY £H A, . Save settings for
calculation formulas repeated for analysis graph data to Excel that will save time
for the user during analysis. Add specific processing to an Excel spreadsheet
output in (a) so MOVIAS Neo can be repeatedly utilized

T BREBROPVEXAL, =TI BRIEBEOMD R A,

Exports analysis graph data to the Excel template created in =5 —! 2Rt R >
N EFA, .

(a) Batch export of graphs to Excel
Perform the following.

1. Show the analysis graph to export to Excel.
2. Perform either of the following to show the [New Excel Book] tab in the [Excel

Export] dialog.
v Select [File] — [Export] — [Batch Export Graphs to Excel] from the main

menu.
v Click the =7 —! BRIEB ROV F¥A, (A)onthe =F—! BRIENEON
DERA, .

B | Excel Export b4

Create MNew Excel Book and Exprot Graphs into it
Select Export Graphs

mSheet Export graph . Add Al

= Del Al

‘ Cancel |

[New Excel Book] Tab

(00355)LL 8—13
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All the analysis graphs are shown in the [List of Graphs Not Registered]. Select
the graph in the [List of Graphs Not Registered] and click [Add] to add the graph
exported to Excel to the [Export List] from the [List of Graphs Not Registered].
In this example, [Graph of Angles] is exported to [Sheet 1] and [Graph of X
Coordinates] is exported to [Sheet 2].

Create Mew Excel Book and Exprot Graphs into it.
Select Export Graphs.
.I‘lllllllllllllllllllll‘lllll.
= | Sheet Export gragh = Graph_03
. u| Add AL S e

= [Sheet1 .
S hont 2 LLLLLY)
* | o

H
Ahsssssnsnnnnnnnnnunnnnnnes| Add
EEEEE R

Graph_ 01

Graph 02

Del

After adding the graphs that require export, click [Export].
The save dialog appears so assign a name to the Excel spreadsheet and save it.
Excel starts, and the Excel spreadsheet created will automatically open.

(b) Create an Excel Template

Perform the following.

1.

Create an Excel spreadsheet based on the [Excel Template] file.
In this example, use [Batch Export Graphs to Excel] to create an Excel
spreadsheet called [Test Book.xls] and edit it as an [Excel Template].

Excel spreadsheets from [Batch Export Graphs to Excel] are opened in Excel.

16
17
18
a7
XAxis | Angle & Analysis 3
Ready @ f",Accessibilit}r: Good to go
Add new individual user calculations and sheets showing graphs.
In this example, the Excel spreadsheet called [Analysis Spreadsheet] is added.

SEEsEEsEEEEsEEEEEEEEE
SUM v i X Jxa =STDEV{ ‘sngie’|B31:B180) H

> Angle Average Standard Deviation

: | -13.8407

Add individual calculations to the analysis spreadsheet added.

In this example, the X coordinate average, standard deviation and angle average,
and standard deviation are calculated. After editing the analysis spreadsheets,
save to a file and close Excel.
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3. Perform any of the following to show the [Register / Edit Templates] tab in the
[Excel Export] dialog.

v Select [File] — [Export] — [Batch Export of Graphs to Excel] from the main
menu. The [Excel Export] dialog will appear, so select the [Register / Edit
Template] tab.

v Click the =7 —! ZBIEB ROV 8 A, (A) onthe =T —!BRITHR O
D¥EHA, . The [Excel Export] dialog will appear and the [Register / Edit
Template] tab will be displayed.

v Select [File] — [Export] — [Batch Export of Graphs to Excel] from the main
menu. The [Excel Export] dialog will appear, so select the [Register / Edit
Template] tab.

v Click the =7 —! ZBIEB ROV ¥ A, (F)onthe =T —! BRITNROHM
D £¥ A, . The [Excel Export] dialog will appear and the [Register / Edit
Template] tab will be displayed.

B | Excel Export *
New Excel Book | Excel Templatel -R;glws-te.r:’ -Ed.lt.;e;'l;l-at.egi
T
.-S.eTe-c; ............. E é;l;;tllﬂa.t; ..... » Temmlte
Temp]ate Template Mo [ :IXAns E This Is whers you
Select _ﬁﬁm: tonge 3ot Lt
List = = 2|V Analysis i cormmand is B
E = 2 L g\sp\ayed in
= o Templatg
H L comment 0nth§
- ol Excel Template
. = |tab.
E List of data
Regist "'"'"'""""I....'.'.'.'.'.'.'.'.'.'.'.' ...............
gﬁ:z%l}s;;ht Regist Unregist Direct Edlt
Cancel

(00355)LL
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Click [Register] and the file selection dialog appears so the previously created
Excel spreadsheet is registered as the [Excel Template].
In this example, [Test Book.xls] is registered.
) Excel Export X
New Excel Book | Excel Template Register / Edit Templates
Register / Edit Template
Select Select Data Tempalte
% Open x Tempiate ot 2 A
- v 1 1 « Documents > MOIVASNeo > New folder v|o ¥ Angle
Organize = New folder = | vl Analysis
T e |
@ OneDrive - nac Im
W This PC
3 3D Objects
2o SR
= Documents Regist : Unregist ‘ Direct Edit ‘
-~ S e —— R R R AR
Cancel Cancel
Alist of Excel spreadsheet templates appears in the [Select Data Spreadsheet] so
uncheck the spreadsheets not previously exported.
In this example, [Analysis Spreadsheet] is an individual calculation spreadsheet so
uncheck to avoid its export.
B | Excel Export X
Mew Excel Book | Excel Template Register [ Edit Templates
Register / Edit Template
Select LSekei Dot uu ., Tommlte
Template Mol EAngIE 5 | Thisis a template
TemplateMNo2 . . 5 | excel file for
f emplate B :XAX'S = |analysis
2 Anahysis . processing.
: : Uncheck “Analysis” Sheet
Regist Unregist ‘ Direct Edit ‘
| Cancel |
If necessary, enter comments. When comments are exported to an Excel template,
they are displayed when that template is selected.
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(c) Export Graph to an Excel Template

Perform the following.
1. Display the analysis graph to export to the Excel template.

2. The [Excel Export] dialog appears and then the [Export Excel Template] tab is
displayed.

v Select [File] — [Export] — [Batch Export of Graphs to Excel] from the main

menu
v Click the =5 —! ZRIEB ROV £¥ A, (I) on the =7 —! BRILHM R oM
DEEA, .
B | Excel Export x
New Excel Ennk:lg;s.e_‘.:;.f:ﬂfl‘.ﬁ-t.;EReg\sterf Edit Templates
Template (greate fnuk fmmﬁregisteredﬁ'remu\ate Book and Export graph data to
Select tSelect Tampkte: &
Combo Box 2 TestTemplatet ¥ i
SsssssssnEnabEnEnmnnnnEnEm LSEEEEEmEEa Unregist
= Sheet Export h = - !
Output 5 AnZE LExgon e " M :G h.02 Graph
Destination | s R :ngh:m H List
List C . E
E T Del E
H T DelAl E
Template
Template *Fhis is a template excel file for analysis processing.
Comment

[Excel Template] Tab
All the displayed analysis graphs are shown in the [List of Graphs Not Registered].

3. Select the template to be exported with the [Select Template] combination box.

B | Excel Export

Mew Excel Book Excel Template | Re

Create book from registered Te
it.

Select Template:

TestTemplateE *

Termplate Mol
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4. Add the graph to be exported to the Excel template using [Export List] from the
[List of Graphs Not Registered]. Select a spreadsheet from the [Export List] and
select a graph from the [List of Graphs Not Registered] the click [Add].

In this example, the [X Coordinate Graph_02] is added to the [X Coordinate
Spreadsheet] and the [Angle Graph_02] is added to the [Angle Spreadsheet].

Select Template:

TestTemplateE ¥

Sheet | Expart graph Add All B
WwgessnnnnnnimapnGlasnnnnnnnng
1 HAxis E

Graph 02 =
G%b”_!]sl (R RN L]
Graph_04

=

5. After adding the graphs requiring export to the export list, click [Export].

Template

This is a template excel file for analysis processing.

= Export Cancel

i

6. The Save dialog appears so assign a name to the Excel spreadsheet and save.
Excel will start, and the Excel file created will automatically open.

(o] Jfx STOEW Sheet TR0 :BIS0)

0900000000000 0000000000000000
.

.

KATIS .
.

o S_. Data calculated for the analysis data of the graph added

If using the Excel VBA macro function, Excel can perform advanced processing. After
exporting the data to the Excel spreadsheet, MOVIAS summons a procedure called
MoviasStart(), which is used when performing automatic processing after exporting.
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8.2

Import

External images and waveform files can be imported to current analysis projects. Display,

playback, and synchronized playback is possible with imported data. A filter can be
applied to waveform data.

M MoviasNeo - [External Image] HandleRight.avi

File View Playback Tracking 2D Construction Analysis Tool Window Help

coe BEHEHS? oM LR | BE <@ZFa BROS
alaan|sm=

=]

X

W ® > T | 47 SvcDipsyiode

-3 CellulerSampleProjact
3-AJ Primitive Data
- Cellular
— Measurement Image

? SIEn

[ Real Scale Conversion
1 No Correct.
B Cellular
4-@ [Extemal-1]HandleRight
Z Measurement Image
-] Measurement Data
-G8 Analysis Data
=X Graph
X Graph 01
2X Graph 02
%X Graph_03
@1 122 Trajectory Graph
& stick

e L = (A <
mGraph |[ist I

P (Extemal Image] HandleRight.avi

Imported image

W m ][] W w o] CurentGra][o5%0

StartEms] [9.000

Bl

Play Rata[ 30~

ars | or [ B

Overview of Import

m MoviasNeo - [Measurement Image] C
File View Playback Tracking 2D Con
OF heEHS
a|&| a5 S

x

llulerSampleProjact
=-f&] Primitive Data
=@ Cellular
- a Measurement Image
- Real Scale Conversion
L LTSl ——
& Cellular =
L]
-1 |External-1]HandleRight H
. -4 Measurement Image =
- SEEEEEEEEsEEEnnnannd
- [2] Measurement Data
-5 Analysis Data

Imported image node [_ZETTI .

Project Tree after an Import

(00355)LL
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8.2.1 Add Images

Imports images to projects.
Perform any of the following to import images.

4 Click Add Images 2 on the =7 —! Z2RILA RO £¥A, onthe =T7—!
SRIEBREO»Y TR A,

v Click [Flle] = [Import] = [Reference Image] on the menu.

v Click [Add Image File] on the right click menu of the primitive node.

Each operation is performed from the following locations in the figures.

Add from mBort tool bar
:M:m:.:,n‘.::::«:Ez:an:‘ﬁ: Analysis Tool Window Help n; MoviasNeo - [Measurementlma@&L -l.avi
;‘T.:S ! He:T 1 iew Playback Tracking 3D Constﬂﬁmn -.&mbfﬂ;
o, T ] SR mamn@@ i

Rename Project q &l 11 4%
s e j _L -
T B o-iRG w aww o wnm o wnnn o aVEASWCEMEN

Primitive Data .

@ L1-1 Add Image file

—a Measun Add Analog Waveform
sammm

U Callbratlonih

.58 Ny Corrart™

Analog Waveform

Add from menu

Add from the right click menu of the project node

The [Import Image] dialog appears.
The contents shown and method of operation are identical to that in the [Create 2D

Analysis Project] dialog (p. =7 —! 7 v 7 <w— BREBEINTWVERA, ).

Import Image X

Browse...

Measurement Image file

[+ Copy the Image file

Video Information

Frame Rate [000000 [fos =] Frameswe [
T=0 Frame

(Time Base) ’”7 Number of Frames ,ui
StartFrame [0 EndFreme [0

[
/

Camera ,7
Nickname
[ Auto name from the Image file

-

Width E pixel
Height |° o

[Import Image] Dialog
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B

)

& Primitive Data
- @8 L1-1
-=a Measurement Image
- L) Calibration Chart
L No Correct.
-6 R1-1
- La Measurement Image
«{lJ) Calibration Chart
«FE No Carrect.
Cellular
=@ [External-1]test_2
—a Measurement Image
=@ [External-2]avi_output
-—a Measurement Image
Measurement Data

=38 Analysis Data

D

wamsssnnnssst®s External image node added

nac Image Technology, Inc.

After adding, the external image node is added to the
project tree. [External-**] is added to the top of the node
name. (**is a consecutive number)

Imported images can only be displayed, played, and sync played. Analysis processing

such as tracking, and calibration cannot be performed.

Deletion of imported images is performed using
[Delete] on the right click menu of the external image

node.

(00355)LL

" no-tePC

[ Primitive Data
@ L1-1

1LY Calibration Chart
E5 No Correct
@ Ri1-1

1LY Calibration Chart
ESH No Correct.
Cellular
» [T
. Measuremen'
@ [External-2]avi_c
= Measurement
[£) Measurement Data
) Analysis Data

Z Measurement Image

Z Measurement Image

P [Measurement Image] L1-1.avi

Rename Camera

Delete

Add Measurement Image

Add Calibration Chart

Add Lens Distortion Correction Chart

Property
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8.2.2 Add Waveforms

Imports waveform data files into projects. Imported waveform data is displayed on a
graph or a list.

The supported waveform data file formats include CSV graph data (*.csv), Library Wave
File (* WVB) and Nac Wave File (* nwf)

Refer to =7 —! BRTENEONV FEHA, I ZHILBEONY FHA, (p. =T
SN T I PEBINTVERA, Jor 2T BRFEBRONY ERA, TTF—!
SHIENRAONY FHA, . 2T T I<—IBEBEINTVERA, ) for details
on CSV graph data.

Perform any of the following to import waveform data.

v Click on the =F—! Z2RILB RO XA,
Y ERA, .

v Click [File] — [Import] — [Analog Waveform Datal on the menu.

v Click [Add Analog Waveform] on the right click menu of the primitive node

! on the =7 —! BRITHRD

Each operation is performed from the following locations in the figures.

Add from import 801 bar
*

3B MoviasNeo - [Measurement Image] HandleRight.avi .
iew Playback Tracking 2D Construction Analysis Tool Qm‘(;c.v.m. a
oL & FYY2-ERAET HETS
afa|afa]z)m =

mEsmsssmsssEsEwAEEEEEE,
=-%- HandleRight

s i -
& [ iisoaAeement Image] HandleRightavi

® E-@ HandleRig  Add Image file .
= — Measul 4dd Analog Wavelorm - u
Bow o e S A AR "
£ No Correct, —
n

e B¢ &[RME
Curl+3

Cri+0

8] Measurement Data

Add from menu @ Analysis Data

YT,

Add from the right click menu of the project node

If selecting a CSV file as the waveform data file to add, all the data is imported. If
selecting analog waveform data “Library Wave File (* WVB)” or “Nac Wave File (* nwf) ”,
the import method can be specified.
Once the import of the waveform data file has been completed, the graph appears.
E-%x HandleRight

EI Primitive Data

. B8 HandleRight

i1 i Measurement Image
Real Scale Conversion
FH No Correct.
= Cellular """"""""""' Added Waveform data node
: Measurement Data
- Analysis Data
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® CSV Graph Data

Loads the CSV graph data. (Ignores the line type, display range)

Refer to =7 —! ZBITBREOND EFHA, T ZH RO FHA, (. =T
N Ty I e— I PEEINTVERA, Jor TTI BRIEBROPDVERFAL, =T
SHIENHAONY FHA, . TFNTvI<v—IPERIN TV ERA, ) for details.

® Analog Waveform Data

Loads the analog waveform data files created with Wave-in (Image, waveform sync
display software manufactured by Library, Inc.) or analog waveform data files created in
the MEMRECAM waveform input software or the fxLink waveform input software. The
data range and units can be set when importing.

Import Analog Waveform Data X
Association with Image
Camera HandleRight -
Import Range of Data
@ Same as Associated Image Al Data Measured
unit of Data
@ Voltage Measured (Ravs Data)  Physical Amount (Converted Data)
Draw Graph
" Different Graphs for Different Channels (@ Same Graph for Different Channels
Unit of Graph
Voltage [v ~ Time  |m -
Details ‘ Import Cancel |

Import Analog Waveform Data Dialog (Simplified Setting)

Affiliation with the Image
Select the analog waveform data to be imported and the camera affiliated with it.

Import Range
Select the range of the affiliated image or the entire range of measured data (entire
range of analog waveform data).

Data Units
Select from [Measured Voltage (raw data)] or [Physical Quantity (converted data)].
Cannot be selected if there aren’t any parameters for converting physical quantities
into analog waveform data. Treated as measured voltage.

Draw Graph

Select from [Each Channel on a Separate Graph] or [All Channels on a Single Graphl].

[Each Channel on a Separate Graphl]
Plots the data for multiple channels input on separate graphs. (For example, 3
graph windows are created from data measured on 3 channels.)

[All Channels on a Single Graph]
Plots the data from each channel together on a single graph window. If selections
were made in [Select Series] in the detailed dialog, only the selected series are
imported.
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Units Used in the Graphs
Select the units for displaying graphs.

v' Voltage
Setting for the vertical axis units.
Select either V or mV. If selecting physical quantities in [Data Units], it is
treated as V.

v' Time
Select the units for time for the waveform data.
Select from sec, msec or u sec.

Detailed Settings
Displays the import analog waveform data dialog (detailed settings).
Sets the details for the import method for the analog waveform data.

Import Analog Waveform Data x

Analog Waveform Data to import
e e L e s aunnnnnnnnnnnnunnnnnnnnnnnnnnnunnunnnnnnunnnnnnnnnnnnnns

ile ‘C‘¥ngram Files¥ nac¥ Moviashieo¥ samplest Cellular. WVB

Ch# tPhyslc... | k:Coe... | b:Seq... | Voltag... | Physic... | voli Time & Date of D... 2004/08/24 21:30:24 r '. Settlngs fOI' When loadlng Waveforms

Capture Sampling... 50000 Hz
N Capture Time 2.000
Trigger Mode CENTER
Clock Internal

q . >
Series selectwr}_"i Elf  &EW) 1000 000 %ov oo oo [Mmberofcham.. 1

.

g

<

= Time Range of Analog Data to import

Capture Range 0.000 03 o 1999.980 ms

Import Range ‘950.000 i"”s' ‘1600.000 = ms

%
H
Reset (Fseq [7500 . [sooo0 ) g
H
H
:
.

T TX S E TP PR P TP PP P PPPe
=| @ Voltage Measured (Raw Data)
. MEEEEEET ("~ Physical Amount (Y=KX+h)

Graph display settings

= =»@ [mport range settings

Unit of Graph
Valtage |V -

Time  |ms -

Trigger LT ms (F-Seq |50000 )
Import Range 75y 540 600.000
(T=0 adjusted) ’7 me - ’7 m

[¥ Refer to Image Sequence
I~ Link Import Range to ROI of Image Sequence
Draw Graph .' e .7 Import all channel data to the same Graph

o NN N N N NN RN N N AN NN AN AN AN AN NN AN AN ANEENANNENAENEANEENEEEEEEEREEEEERS

.
Image Sequence
Time Range of Image Sequence

E\acrl:‘:ar;e LA Record Range -50.000 ms - ’W ms
IS ,WE-S“WVDMW‘ ROI (Analysis Range) "SU'UUU i‘ ms ‘EUU'UUU H ms
ﬂ (F-Seq "Sn i‘ , F—Eeq‘ﬁﬂ[l jl )
Trigger W ms (F-Seq|? )

T=0 Frame |-50.000 ms (F-Seq|600.000 5 B
e : == =@ Image file settings
Trigger Time 13/05/08 13:48:56.126013
Frame Rate 1000
Frame Size 2560 x 1920
Trigger Mode START
Type of Camera HX-3

S EEREEEEAEEEsEAEREEEsEAsEEsEAEEEEEs
PusssmsssssssEsssssEsssssssssssssmEnsy

Import " Cancel
Import Analog Waveform Data Dialog (Details)

Simplified Setting

Set the import range with the [Time Range of Analog Data to Import].

If [Link Import Range to the Target Range of the Sequence] is enabled, use the camera
data values and set the import range for the analog waveform data.

Even if the image file [ROI (Analysis Range)] is changed, the measurement image
playback range is not affected. Set only the import range for the analog waveform data.)
Switch the checked part of [Series Selection] to select the series to load. Switch the
checked part of [Draw Graph] to select whether to draw all channels on a single graph.
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Data to import

(® Voltage Measured (Raw Data)

(" Physical Amount (Y=kx+b)

unit of Graph

Voltage |V ~
Time [ms -

[ Refer to Image Sequence

nac Image Technology, Inc.

Time Range of Analog Data to import

Capture Range 0.000 1999.980
p g LR N] lllllllllllllllllllllllllllll

Import Range ‘an 000 i‘ o= = |1snn 000 i‘ o=

Resat (F-Seq ‘475nn |snnnn

......ﬂ.......

iager

Import Range
(T=0 adjusted)

i e 'rr'|s' fﬁge'q' !ED‘hH HEEGEE -

-50.000 * 600.000 o=

Checked >

[ Link Import Range to ROI of Image Sequence

[+ Import all channel data to the same Graph

Image Sequence

Camera
Nickname

Image

Deletion of waveform data is performed by clicking =
[Delete] on the right click menu of the waveform data

node.

Filter Settings

Sets the filter for each channel used for waveform

HandleRight
C:¥Users¥kase.soyo¥ Docum

‘ Automatlcally reflected

Time Range of Image Sequence

-50.000 600.000
R ) PR 1 R A
5 Reset ‘SD i‘ B i‘ )

%

L LI YT TLEL] -Dﬁﬂ.-.-.-r.n;.[r:.Se-q.n.-.-.-.-.-...

Trigger
T=0 Frame |-50.000 ms (F-Seq|600.000 )}

Record Range ms - ms

(F-Seq FSquEDD

Trigger Time 13/05/08 13:48:56.126013
Frame Rate 1000

Frame Size 2560 % 1920

Trigger Mode START

Type of Camera HX-3

HandleRight

+ Input camera time interval

=] Primitive Data

=@ HandleRight
- =a Measurement Image
..[&8 Real Scale Conversion

L. No

Correct.

Cellula

m-(Z] Measurem

[z Analysis D

input. To set the filter, click [Filter Settings] on the
right click menu of the channel shown on the graph

(figure to the right).

Select [Typel from the [Filter Parameter
Settings] dialog and set the parameters for
each filter. The filter effect can be checked right
after the parameters are changed.

Click [Completed] to apply the current filter

and close the dialog.
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Rename Node
Delete

View

Property

Rename
Change Color

Delete Component

Offset Setting

Filter Setting

Tvie

O Mo Filter
@®
Ocro

Cutoff Freguenc

10000 z

Filter Parameter Setting

O Moving—Ave rage

W
Hz

Completed

Cancel
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® Properties

+~  Select Frame

Edit the waveform data display settings. Zoom
Select [Property] on the right click menu to show the [Import Cancel Zoom(R)
Analog Waveform Datal dialog. Switch Cursor >

Copy to Clipboard
Copy to Image File
Print Graph

B | Import Analog Waveform Data X

Edit series T TPy oS TPPPP LT ORI PPPPPL I PPPPEICPPPPPRLIN : Background Setting ’

\E Graph Component Vertical Axis E Graph Information
£ [rime fre =i Froper.
| . Graph Details

E Color Horizontal Axis
Add | Delete | Change ‘«— Add’ Delete’ Change

Vertical A... | Horizontal...

q 2
3 §
E e o [Time [Tme [ EEICHE

- " - H
4 Time Time Time EEEN Blue (b

: Series list
<
Select all
Cancel all
\ Total Measurement .
N Total number of series

Select All ‘ Cancel All ‘ ’27 «—

OK Cancel ‘

Double click on [Name], [Viewl], [Vertical Axis] and [Color] on the series list to manually
edit. The data on the horizontal axis cannot be changed.
Also, add, delete, and change the series with the [Add], [Deletel, and [Change] buttons.

Add

Adds the series set in the series editing section to the list of series.

Delete
Deletes the series data selected in the list of series.

Change

Changes the series data selected in the list of series to the contents set in the series
editing section.

Select All
Turns [View] ON for all the series in the list of series.

Cancel All
Turns [View] OFF for all the series in the list of series.

8—26 (00355)L,



MOVIAS Neo V3 User’s Guide nac Image Technology, Inc.

8.3 Correction of TO Frames (Time Starting Point)

If the measurement image window or the waveform graph is displayed, the displayed
frame can be set as the TO frame (time starting point).

To correct the TO frame (time starting point), click [Playback] = [Time Starting Point
Setting]| from the menu.

Changes cannot be made to the original file during TO frame correction.

’ék T L& et
- =225 | Access the camera image for the TO frame (time starting
point) to be corrected.

Move to the desired frame.

Click [Playback] = [Time Starting Point Settings] on the
menu.

This finishes the corrections to the TO frame (time starting
point).

After corrections to the TO frame (time starting point) are
finished, the construction processing is automatically
performed on the 2D analysis project.

For 3D analysis projects, manually perform =5 —! 25t
BRODYVEVTA, p. =T T r=—IRNERBEINT
WEHRA, )again.
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8.4 Window List

The window list displays the name and type of the window currently displayed.
Click “Window” — “Window List” on the menu to display the window list.

Window List X
Name | Type |
& [Analysis Trajectory Graph] No Namel  Trajectory Graph

i [Waveform Graph] Cellular Graph

B [Measurement Image] L1-1.avi Video

oK | Cancel

Window List

Perform either of the following to activate the selected window.
v" Double click a window on the list to display.
v Click [OK] when the selected window is displayed.

8.5 Project Information

Makes the settings for the current project file. Changes are made for each project.
Click [File] — [Project Information] on the menu to display the project information.

® [General] Tab

_ — Type of Project
Information to set up prameters of this Project X .
G e o] Shows the type of the current project.

Type of Project

‘ Project Name
Shows the name of the current project.

Proiect | CellularSampleProject Refer to T ~"7‘ —' %%ﬁ‘g‘fnzﬁﬁ/) 75) D \i.)cj:-/vo -
=l 5\ BRI ROB Eth, . =F—1F
Directory |ChtempiCellularSamplePrajech, S
somment | VI — I BEEINTVERA, ) for

details on changing the project name.

Test Number
Input the test number.

Conce

Directory
Shows the folder where the current project
file is saved.

Comments
Input comments related to the project.
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® [Image] Tab

Verify and change the calibration method under the [Image] tab,
Refer to =7 —! ZRIERRONV FHA, . =7 Ty I=—IPERINTVEE

A, ) for a description of the calibration methods.

Information to set up prameters of this Project X Ca].ibration Used
Gereral Image | cutput | Shows the calibration method currently
used.

Calibration Method
Select 3D DLT or MDLT for a 3D analysis
project.

GCalibration in use

Calibration Method
(" ]

Calibration in use (20 DLT)
Calibration Methad
@ 300DLT " MOLT

Top: 2D analysis project
Bottom: 3D analysis project

® [Output] Tab

Sets the units and number of decimal places used for display and CSV export.

Information to set up prameters of this Project X Units Of Length
General | Image  Output Select from «mn, “Cm”, “mm”’ “um” fOI‘
Unit of Length .
Cmo Com @R Cum units used for length.
P Units of Time
i o T Select from “sec”, “msec”, “usec” for units
Qe i Clean B Gk used for time. Refer to =7 —! ZRITMN K.
e = O FERA, p. =TTy r~w—I R
Unit of Argle ﬁ% é n‘—CIl \‘i"ﬁ‘/\/o )for detai].s on t].me
@ Desree ¢ Radian .
@ +/-180 ¢ O"360 unltS.
ExE Comr Cw v Cov C o Set the number of decimal places to
display. Set in a range from “1~16". The
Cancel .
default is “3”.
Unit of Angle

Select from “Degree”, “Radian”, and select
from “+/-180”, “0-360” for units used for
angle.

Select from “XYZ”, “XZY”, “YXZ”, “YZX”,
“ZXY”, “ZYX” for euler angles.
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8.6 Environment Settings

Application settings for MOVIAS Neo. Changes are made to the application. Click [File]
- [Environment Settings] on the menu to display the environment settings.

® [Folder] Tab

Sets the folder first referenced when selecting a file or folder. Select the folder settings
with the [Browse] button. Manual input is acceptable.

Environment Settings for Program Parameters X

Playhack Setting I
Folder

Conversion Algorithm Setting 1 Graph Setting ‘

Tracking Reconstruction Setting

Proiect ‘C\USE!rS\(USEFNEITIE)\DDEumEﬂlE\MDV\ﬁENED Projec  Browse

Project Template
Folder ‘C\USEI’S\(USEI’NEImE’\DDEumENS\MDV\aSNED Projec  Browse...

Import Data from

Imane ‘C\Prngram Files\nac\MoviasNeo\Samplesy, Browse.
Waveform ‘C\ngram Files\naciMoviasNeo\Samples) Browse...
Export Data to
Falder ‘C\ngram Files\nac\MoviasMeo\Samplesy, Browse...
Calibration Data.
Falder ‘C\ngram Files\naciMoviasNeo\SamplesiCal, Browse...
® [Tracking] Tab
Environment Settings for Program Parameters X
Flayhack Setling I Conversion Algorithm Setting Graph Setiing 1
Folder Tracking Reconstruction Setting

2 Track to the selacted direction fram the current frame with Auto Tracking mode. @
Adter fracking the last frame, frack to the opposite direction

ontinue Tracking when Measurement Point Detection is faile
o Ci Tracking when M Paint D ion is failed
is must be checked for Group Tracking and Hidden Point Tracking
h be checked for G Tracki d Hiclden Paint Tracki @

[ Enable Overwrite-Tracking when adding new Measurement Paoint

Detault Farameters of Measurement Point

Load Factory Setting

Reset Measurement Parameters of
Initialization file to the factory setting

@)

Cance

Project Directory
Folder where the project data is saved.
Project Template File
Folder where the project template file
is saved.
Import Data From
Folder first opened when importing
image data or waveform data.

Export Data To
Folder first opened when exporting.

Calibration Data
Folder first opened when importing °
saving calibration data.

(D Check to track in the reverse direction
once tracking in one direction is done.
Can also be set using the tracking
properties dialog.

Check to continue auto tracking if
there is a failure in auto tracking. Can
also be set using the tracking
properties dialog.

Check to enable tracking when
measurement points are newly added.

Reset all of the default measurement

point parameters saved. Does not
change the tracked data.
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® [Reconstruction Setting] Tab

Environment Settings for Program Parameters

Folder Tracking

Feconstruction

[ Dizplay the result when constructing data

When ending the mode!
® Confirm "Update" or "Discard" the result

(Managed by an operator)

Auto Update
[ Enable Auto Update of Graph

Playback Setting I Conversion Algarithm Setting Graph Sefing

[ Construct Measurement data sutomatically at 30 Analysis

. Alwiays retain the result without confirmation @

Reconstruction Sefting

©
®

@ Cancel

(00355)LL

nac Image Technology, Inc.

Check to automatically construction
measurement data during 3D
analysis once the tracking and
calibration is done. Generally,
automatically constructed during 2D
analysis.

Check to display the frame
information where construction failed
when constructing data. Not shown
if all frames are successful. Used for
both 2D analysis and 3D analysis.

Confirm when the mode is finished.
Used for both 2D analysis and 3D
analysis.

Confirm [Update] or [Cancell the
Results
Displays a confirmation message to
save results that were changed when
an operation mode has finished, such
as the tracking mode or real scale
conversion.
Select either save changes or revert
to the previous state and cancel the
changes.

Save the Results without Confirming
(handled by an operator.)
Do nothing when the mode is done.
Saves the project at the operator’s
discretion.

Check to enable automatic update
settings for graphs.
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® [Playback Setting] Tab

Environment Settings for Program Parameters X
Folder | Tracking | Reconstruction Setting |
Playback Setting \ Conversion Algorithm Setiing Graph Seting |
[~ Bpply Play Fate of the Image fils
Default Plav 300

nac Image Technology, Inc.

Check to use the playback rate saved
for the image.

Designates the default playback rate.
Used for graph playback or when
playback of the image file in O
“cannot be used”.
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® [Conversion Algorithm Setting] Tab

nac Image Technology, Inc.

Settings for MCFF file playback * conversion settings and AVI file playback.

Environment Settings for Program Parameters
Folder ‘ Tracking Reconstryction Setting
Flayback Setting Comversion Algarithm Setting Graph Setting

Conversion Algarithm
@ Hiethad B idefaull]

-
" Method O (GPU!

AWl Decode
(® Switch Autamatically
" Use DirectShow
" Use Video forWindow:

X

|
|

(00355)LL

Conversion Algorithm
Select the MCFTF file playback and
conversion method.
Method B (Default)
Default playback and conversion
method. Playback and conversion
performed with the software (CPU).

Method C (PCI High Speed Conversion
Board)
Method using the optional PCI image
conversion board.

Method D (GPU)
Method using the graphic board
equipped with a GPU that is
compatible with the optional [MCFF
high-speed conversion software].
High speed playback * conversion of
MCEFTF files.

AVI Decode Settings
Performs playback settings for AVI files.
Switch Automatically

Initially tries to perform AVI
playback using [DirectShowl]. If that
fails, AVI playback is attempted
using [Video for Windows].
The default is [Switch
Automaticallyl.

Use DirectShow
AVTI playback using [DirectShowl].
This is the playback method before
MOVIAS Neo Ver2.10.

Use Video for Windows
Performs AVI playback using our
common components.
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® [Graph Setting] Tab

Designates the style when creating graphs. Applied to newly added [Analysis Graphs]
and [Create Graphl] dialog

(a) [Background] Tab

Environment Settings for Program Parameters x

B nn. . Performs background settings for graphs. To change
A | Rt | SR individually after a graph is created, go to [Background
SlEe—— = = Settings] on the right click menu of the graph window.

=
SeleciDeteutBackground Sang |- /N
 BrightShadow

© Midnset - ".’ i \ ,“

© Darkfinset Y | /

€ DarkjLine
€ Dark

@ B

[ox Cancsl

(b) [Font] Tab

Envronmen: Setings o Progeam Paameis ~ x| Sets the graph font. To change individually after a graph
sy || s s | is created, go to [Detailed Settings] on the right click
eckgound P |Camnen 4|2 T menu in the graph window.

oman

[~ Bold Obilique [~ Undest

Labed for Cx A

[~ Bold Obilique [~ Undest

conce_|

(c) [Component Name] Tab

[‘““Ig prameies o o Select the series name when creating an analysis graph
Playback Sefing Comersion Algorithm Sefing Graph Seting in the Create Graph dlalog.

Fot  CompenzntMame | il Msin Titke

teult Component Narne

| The series name selected is as shown in the table below.

Al

sme + Physical Name

Component Name
e

ol |

Selection Example of Series Name for the Examples of Series Name for the
Graph Created under the General | Graph Created under the Length,
Tab Angle and Area Tabs

All Graph 1: Point1: X position Graph 1: Length: Lz

Measurement Point Point1l Length

Name

Measurement Point Point1: position Length

Name + Physical

Quantity

Measurement Point Point1: X position Length: Lz

Name+ Component +

Physical Quantity

8—36 (00355)L,



MOVIAS Neo V3 User’s Guide nac Image Technology, Inc.

8.7 Annotation Function (Draw Figures, Superimpose Analysis
Results)

Function to draw figures on the measurement image and superimpose analysis results
on the image.

Superimposing the analysis results makes it possible to visually verify the area and
angle on the measurement image. Also, it can be used as a tool to enhance the display
by emphasizing the tracking shown by drawing the measurement points as a figure.

The figure on the measurement image is exported as shown when exporting to print, AVI
output, clipboard, image file.

««+ @ Draw area, angle, length

(B0

sescccssile@ Superimpose analysis
results numerically

Draw
 Rectangle

+ Oval
+ Groups of lines
+ Text

+ Image

Example of Figures to Draw

The following functions are also available.
v" Show a figure of the tracked measurement points
v Rotate the figure to match with the rotation of the quadrant (only with a group
of lines)
v Export coordinates (only with a group of lines)
v" Reuse already completed figures in other projects
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8.7.1 Show Analysis Results

Superimposed display of the figure of the analysis results on the image and
superimposed display of the numerical values.

Select [Select Diagram to Show] from the right click menu on the measurement image.
The [Analysis Option] tab in the [Select Displayl dialog appears.

A list of the analysis results that can be displayed in the project is shown under the
[Analysis Option] tab. Checked items are superimposed on the image.

Select Display x

Diagrarn Option  Analysis Optian I

Graph_01:FPaintl )
[ Graph_01 : Point1: X Position{value)
[ Graph_01: Point 2. X Position(value)
[Graph_01 : Point 3: X Position{value)
¥ Graph_012 : Angle : Standard(alue)
| Graph_03 : dArea/dt: Szivalue)
[(1Graph_04 : dArea/dt: Szivalus)
vw*Foint 1(value)
v/*Foint 1(Diagram)

List of analysis results aup
shown

(Value) indicates numerical
display of analysis results.

(Diagram) refers to a
diagram of the analysis

results. Lassssssssassnnsnnnnnnnnn

Ok Cancel |
[Analysis Option Tab] in the [Select Display Dialog]

«==@ Example of area
diagram

Example of
numerical
display

Some items created with analysis option cannot be edited.

Click [Select Diagram to Display] from the right click menu on the measurement image
to display the Select Diagram to Display dialog. Use this dialog to select the analysis
results to superimpose.

Refer to =7 —! ZHGLR RO FHA, . TTF-! T I=2— I PERBINTVEE
Ao ) for details.

Refer to =7 —! ZHITA ROV FHA, (. TF Ty Ir<v—IPEEINTVER
Ao ), TN BREB ROV ERA, 0. TF7 Ty I/ —IPEBSHTVER

A, ) for the properties used for superimposing the analysis.
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8.7.2 Draw Figures

Draw a figure on the measurement image. Figures that can be drawn include rectangles,
ovals, straight lines, text and images.
Perform either of the following to draw figures.

v Select [Add Rectanglel], [Add Ovall, [Add Lines], and [Add Text] from [Tool]l on
the menu.

v" Select any icon Ee T on the figures toolbar on the = J —! ZRLH
RO £8¥A, .

Rectangle « Oval . e
Drag to make a rectangle and the figure is drawn inside the rectangle.

Lines
Input lines by dragging. Then, each click will input a connecting line. Double
click to stop drawing lines and finish line input.

Text T
Drag to make a rectangle and display the text input dialog. Then enter the
text and click OK.

Image
After drawing a rectangle, load an image from the figure properties.

Refer to =7 —! ZMBILRN A2 A, 1 Tabs (p. =T T v 7<= —IBEBEBEINT
WEHA, ) for details.

8.7.3 Using Figures

Click on [Select] from [Tool]l on the menu or select on the figure’s toolbar on the
main control bar, then click a figure to show the status of the figure selected.

In the selection status, delete, reorder sequence, move, resize, and rotate can be applied
to the figures. Delete, Move, Resize, Rotate is not possible in figures for the analysis
results (length, angle, area). The text in analysis results can be moved.

While in the selection status, double click inside a figure to show the [Figure Properties]
dialog.

Refer to =7 —! ZHIEH ROV FHA, (p. TF- Ty I <—IPEEINTVEYE
A, ) for details on the [Figure Properties] dialog.
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® Using Figures with the Right Click Menu

Right click from the figure selection status and the following menu appears.

Figure Properties
Shows the Figure Properties dialog.
—— Refer to =5 —| BTN ROND FXA, (p.
Ordir p > Move to Front I‘?'—! 7\‘7&'\7‘—& ﬁ§ﬁ%éh1‘l\i‘)@:}uo )
Delete Send to Back for details.
1 Sequence
=y Changes the sequence for drawing the figures.
Select from “Move to Front”, “Send to Back”,
“Move Forward” or “Move Back”.
Delete
Delete the figure.
Edit the Peak (only with a group of lines)
Add and delete the peaks.

Edit Vertex

® Move, Resize, or Rotate Figures

-@Drag to rotate. With a group of line segments, the
target angle can rotate with “Not Rot”.

.@Drag the green rectangle to resize.

® Drag inside the figure to move.

The figure can be moved, resized, and rotated
from Figure Properties. For details, refer to the
TN BRENRRONY EXA, p.TF—1T
VI — I PEEINTWVERA, ).

® Undo and Redo

Click [Undo] from [Tool] on the menu to undo the operation on the figure. Click
[Redo] from [Tool] on the menu to start again.
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8.7.4  Switch between Show, Hide Figures

Switch between show/hide all of the figures or switch them individually.
Select the following items from the right click menu on the measurement image.

Change to Tracking Mode

Copy to Clipboard
Copy to Image File
Print Screen

Show Figure
Switch between show, hide all of the
figures displayed.

Select Diagram to Show
Set each figure to show - hide.
Refer to the =5 —! BRTEB RO 4
o 0.5\ T r<=—0PEEINT
WEHR A, ) for details.

X:130489 Y:-148.055

8.7.5 Select Diagram to Show Dialog

Click [Select Diagram to Show] from the right click menu on the measurement image to
display the [Select Diagram to Show] dialog. Select show or hide for the figure and the
analysis results.

Select Display X Select Display X
Diagram Option | Analysis Opfion I ) Diagram Option  Analysis Option
Shows a list of ¥Electangle (I Graph 07 Boint T Posionfvelue]
. ¥ Straightline [1Graph_01: Paint1: X Pasition(value)
diagram created. @ ellipse CIGraph_01 : Point2 ¥ Positian(value)
.0 . drawobj003 [(Graph_01 : Paint 3 : X Position(value) ShOWS a hSt Of the

¥l drawobjl03 [(Graph_02 : Angle : Standard(value) A
v drawobji10 (1Graph_03 : dArea/dt : Sz(v: cecec@ analy51s results that can
[Graph_04: dArea/dt: Sz(value) 5
7Paint 1{Value) be displayed. The figure

[1Peint1(Digrem) and the numerical values

can be selected.

Load Setings| Save Setings
Concet| Conce

[Diagram Option] Tab  [Analysis Option] Tab
A list of the figures created appears on the list under the [Select Figure] tab. Switch
between show and hide.
A list of analysis data or virtual points and center of gravity that can be displayed in the
project is shown in the list under the [Select Analysis] tab. The virtual point and center
of gravity figures can only be displayed in 2D analysis projects.
“(Figure)” shows the analysis data superimposed on the image. Select the length, angle,
area or virtual point and center of gravity. “(Numerical Values)” shows the numerical
values for the analysis data or the coordinates for the virtual point and center of gravity.
Use [Load Settings] under the [Select Figures] tab to position the saved figure on the

measurement image. The figure selected from the list with [Save Settings] is saved to
the file.
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8.7.6  Figures Properties

Make all types of settings for the figures.

Click [Figure Properties] in the right click menu of the figure selected or double click
inside the area of the figure to show the [Figure Properties] dialog.

(@) [Name and Color] Tabs

This item displays the rectangle, oval, line, and text properties.

Name

Set the name of the figure.
Mame and Calor l Pasition and Size Color

Set the color of the figure.
Transparency

Sets the transparency of the fill

. - = color.

Transnaren 4 | (=] AREE 4: (0-100%)
Image

Shows the properties of the

rectangle. Shows the image on the
ok | currently drawn rectangle. Select

= | enable, disable display or keep, and

change the aspect ratio.

Diagram Property x

Cala

Diagram Property x|, Line Width
+4*  Shows the properties of the line
Name and Colar ]Vertex Position | Coordinate Output| @
o segments.
. L . .
Name | drawobi0g . Set the thickness of the line

.
= segments
Colo Ling 'idth| __ 1 pixel + g :
Transnaren ﬂ J

OK. | Cancel
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(b) [Position and Size] Tabs
This item shows the properties for the rectangle, oval, and text.
Diagram Prope X Position X, ¥
g perty Set the center position of the figure.
Mame and Color  FPosition and Size l Height, width
Set the height or width.
y N Rotation Angle
Pasition % =1 Positian :
B e Displayed for rectangles and ovals.
Height  [e1480 —  Widh  [179700 = Set the rotation angle for the figure.
_ i o Destination
Eﬁ;?;onal 0000 =5 Destination Draws the figure matching the
position of the selected
measurement points. Select fixed to
. fix the position of the figure.

(c) [Peak Position] Tab
This item displays the properties for the group of lines.

Peak Position

Diagram Property X Set the peak position. Select the
Name and Colar VertexPesitian | Coordinate Outout| peak and input values for X and Y.
\Vertex Position The peak position, destination, and
vere  [vern | corresponding angle are not set in
" " the figure properties for the analysis
Fosition  [85167 Fosition 139186 results,
[¥ Close Diagram Destinationm Close Figure ]
[v PaintOut Corresnanding Anale Check to close the line Segment
group (connect the starting point
EE;EI‘SD”E" 0.000 =5 with the ending point).
Fill
Ok ] Cancel | Once a figure is closed, fills in with
the color set in [Name and Color].
Destination

Draws the figure matching the
position of the selected
measurement points. Select fixed to
fix the position of the figure. The
peak position, destination, and
corresponding angle are not set in
the figure properties for the analysis
results.

Corresponding Angle
Sets the angle of the point at the
[Destination].
Set no rotation (“Not Rot”),
quadrant angle (“Quadrant Angle”)
or group rotation angle (“GroupA”
etc).
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(d)

[Export Coordinates] Tab

nac Image Technology, Inc.

This item displays the properties for the group of lines. Coordinate export calculations
are performed at the same time as the calculations for 2D calibration. If using this
function to export coordinates, set the export coordinates and then click calibrate to
display the dialog. There is no need to make these settings again.

MName and Color] Yerex Position  Coordinate Output

[v OutputVertex as Coordinate de

Outout

Diagram Property X

(e) [Text] Tab

Export Peak Position as Coordinate
Data
Check to export the coordinates for
the peak position selected with the
export coordinates combination box.

Export Coordinates

Export the data on the peak position
for the group of lines or the
minimum or maximum values for X
and the minimum or maximum
values for Y. Determination of the
maximum or minimum uses the
coordinate system after 2D
calibration.

This item displays the properties for the text.

Diagram Property

Tent l MNarne and Colorl Paosition and Size

Enter the textyou want to displad

Farmat

ped

Cancel

o ]

(00355)LL

Text
Input the text to display. Text,
height, and width cannot be set in
the text properties for the analysis
results.

Format
Set the font.



MOVIAS Neo V3 User’s Guide nac Image Technology, Inc.

8.7.7 Analysis Using the Annotation Function

The annotation function can be used to perform analysis on measurement points that
cannot be tracked by using a coordinate export function for groups of lines.

The procedure is as follows.

(a)

b)) =TF—I1BRITNVARLONY EX¥A,
(0 =I7—ISRIERRONY FHA,
(d) =F7—!ZBRENREONPY ERA,
(&) =IF—!ZBRBIEBRERONY ERA,

The following example tracks a video file for crash tests.

Tracking is performed on the head of the dummy. As shown in the video on the right, the
head is hidden and cannot be tracked.

Tracking is performed using the annotation coordinate export function.

5 \
— _ nl e - ) ?
e B HERA BRAHERRRR ﬂw Byt BEAA AASBEFRFR
On-board dummy Video at the instant of the crash
Tracks the outline of the Since the dummy has leaned
head forward, part of the head is

hidden and cannot be tracked

(a) Tracking

Tracks standard measurement points. Track either
quadrants or track groups to track angles. In the
figure to the right, the quadrants are tracked
because the angles need to be tracked.

Add

quadrants L
EifRiRf: ,ﬁ.f)\ BAH ﬁﬁﬁ%%ﬁﬁ&&l
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(b) Add Annotation

Create a figure by drawing an outline around the tracked
measurement points. Either add a new figure or load a
saved one.

Adjust the figure to match by using resize or rotate on
the image.

EfgiRt: MEEA AABHEHERR

The figure to the right is an example where the head of the dumniv ic antlined
Add line segments
to make an outline

(c) Link Tracking Points and Angles for Annotation

Set the properties of the drawn annotation.

Set the movement tracked in “(a)” as the [destination] and the angle at “Point0” as the
[quadrant angle]. Thus, the annotation tracks the movement of the dummy’s head during
playback.

After linking, the group of lines cannot be rotated so adjust the shape of the figure before
linking.

Diagram Property X

Mame and Color  Wertex Position 1 Coordinate Output]

“ertex Position

Wertey el =
Position {35157 Position {139,186

¥ Close Disgram ¥ Desinatonpoms v )5 Tracked movement settings.
[+ Paint Out : Corresponding Anale : Destmatlon. * Point0
= T |- §pors &orresponding angle:
. n
e TS | ©) o o0 oooooon00G Quadrant

Angle

Ol Cancel |

(d) Export Settings

Setting to export the coordinates for the annotation set in “(c)”.

Select the peak exported from the coordinate export tab and click OK.

With this annotation, the figure below shows peak coordinates set to the maximum X

value for export.
Diagram Property x

MName and CD\Dr] ‘Yerax Position  Coordinate Output

= Check to enable

P

[v" OutputVertex as Coordinate de

Outrut

Select peak to export
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(e) Calibration

Calibrates and creates measurement data.
After calibration, if the annotation export coordinates are set, perform calibration again.
Performs calculations only to close the open real scale (or perspective) conversion dialog.

E=NEE

A BREHEHERHEL

?’ [Measurement Image] HandleRight.avi

2D Calibration - Real Scale Conversion

Depth Plane Scale Plane | Image Alignment I
Reference Plane Origin and Axis I Plane Correction |

Origin of Coordinate System
(" Lower Left Comer of Screen

€ Fix [0.000 [1023.000 nixel ’ l

(" Harizontal Rightface

® Measurement Poir m
Y
- [~ Offset [0:000 [0.000 mm
| . Axis
H POlntl Select [;A)cls—L]

 Fix Start [0.000 [0.000 nixel

End [0.000 [0.000

® Measurement Pail lPoimZ ﬂ 1P0int1 Ll

MCFFO000 [ Offset 0000 = dea
Another Axis
x
2 X & Y Reset
] Currerl Load Settine | Save Setting | Reset Al | Completed | [0 ~]

And [ Or

2D Calibration
Set the starting point as Point2, with the X axis direction Point2 to Point1

(f) Check Measurement Data

Displays the list from the current project on the project tree. Check that the peak
coordinates for the maximum X value have already been exported to the list

[ iMessurement List NN

it 1 Fomnt 2 Paint 2 drawob) UL A
m) W mm) imm) : Hmm)
(00 49108 -0000m 47T .
Jiii) A8360 =0000m =47344
e e i Exported coordinates added to
Jiii) a0me =0000, =46 996
o0 apabe 0000t ap i measurement data.
000 48410 -0ooo"
00 486
000 48007
(oo A 003
48338
(i) A8 737
40030
i) 45360
490%
i) 48133
48046
i) A8 448
487709
000 45 a9
JLii) 48399
000 49141
JLii) 43385
000 49124
oo 48270
000 49097
oo ABAGE
000 49166
oo A8 ART
000 49206
oon 4814
i
f

In this example, only one point is exported but there can be one point exported for each
line.
Add multiple lines to export multiple peaks.

8—48 (00355)L,



MOVIAS Neo V3 User’s Guide nac Image Technology, Inc.

9. MOVIAS Neo Viewer

MOVIAS Neo Viewer opens projects created in MOVIAS Neo and displays the analysis
results, including the videos and graphs already created.

W MoviasNeo - [Calibration Image] R1-1-1-1.avi o X

de

| =

S ER

*

X NoName2 = @ | 23| | P Calibration Image] R1-1-1-1avi s e

< > | > I
clufa[mpn]=] BB Gurrartlms][ 398750 Startlme] [396750  Erilms] [-305250 Py Rate[30 ]
E:_Jl and | or | |
[Reacy

Since this is a dedicated viewer, it cannot create new tracking points or new graphs.
It operates even without a MOVIAS license key. Additionally, results analyzed with
MOVIAS Neo can be displayed on other PCs.

MOVIAS Neo Viewer functions are as follows.
MOVIAS Neo Viewer presents data analyzed with MOVIAS Neo on other PCs
so it can be distributed to other researchers.
Since a MOVIAS license key is not required, any PC that satisfies the necessary
operating environment (p. TF7—! Ty 7 ~v—I BEBEINTVEHA, ) can
display analysis results from MOVIAS Neo.
Images and graphs can be viewed but not edited.
The method of operation is identical to that used for MOVIAS Neo.

(00355)L, 9—1






MOVIAS Neo V3 User’s Guide nac Image Technology, Inc.

10. MOVIAS Neo Options

10.1

Image Alignment and Overlay Function

10.1.1 Basic Functions

The [T —! BTN ROV X A, |is an optional extension of MOVIAS Neo, which
requires a license key to operate.
The functions are as follows.

v

v

Image Alignment: The function to display an image using a specific point as the
standard.

Overlay Display: The function to superimpose two images for display.
Afterimage Display: The function to superimpose the images from the previous
and subsequent frames for the display.

Export AVI or still image files for the above contents and output to print or to a
clipboard.

The following displays are available with this function.

® Image Alignment

Sets a specified measurement point location and displays the image.
ERRE: MEEA AACDERETR ﬂ e BEE . AACnER A

Reference Points

Reference Frame Image Image Alignment

If making image alignment settings from a change in perspective, create an [Image
Viewed from the Front] from the change perspective settings (Correct Image

Perspective) and then align.

I {

Reference Points

Reference frame image (change perspective) Image Alignment

(00355)LL 10—1
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® Screen Alignment Function

Function to rotate the image so that the two image alignment reference points are
“screen horizontal right facing” or [screen vertical left facing]. Screen alignment
processing is applied after the image alignment processing.

An example of the application of the screen alignment function is shown below.

Application of Alignment

The vector from reference point 1 to The vector from reference point 1 to
reference point 2 shown when alignment reference point 2 shown when alignment
with the screen horizontal alignment is with the screen vertical alignment is
applied rotates the image so it is horizontal applied rotates the image so it is vertical
and facing right. and facing up.

10—2 (00355)L,
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® Overlay Display

Displays two images superimposed. The differences between the images can be
visually compared.

- 32— 3
ARG RFRR

S ' x
BRNE: BEEA B

IS = x e S

BRI HEZEAN BABMRFATIR

i i

wREG: MEEA BAEBMRARHAR

Base Image Overlay Image Overlay Display

® Afterimage Display

Displays the afterimages of the image.

With image alignment, the afterimage can be shown aligned.

With overlay display, the base image and the overlay image can both be set for
afterimage.

Afterimage
Display

A=

Bl MEZA BB BEHEA

N\ W)
!i@ iRt MEAN AABBEHAAR

Images of the previous and subsequent frames Afterimage display

Image alignment, overlay display and afterimage display are functions to visually
verify differences in the images. For example, when comparing repeated movement,
images are aligned, and the differences can be visualized for quantitative analysis.
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10.1.2 Operating Environment

The following environment is required to use these functions.

v PC with MOVIAS Neo Ver2.10 or later installed
v MOVIAS license key containing the license for these functions

These functions process large images, so operation with the recommended MOVIAS Neo
specs may be slow. Therefore, we also recommend the following specifications.

Recommended Operating Environment

CPU:
Memory:
Hard Drive:

Monitor:

Os:

DirectX®:
Other:

Recommended
PC:

10—4

Recommend Core2 Duo 2GHz or the equivalent
Recommend 2GB or more
Free space of 150MB or more for software
installation
(200GB or more of data space is recommended)
Resolution 1280x1024 or higher
Windows 11 64bit,
Windows 10 64bit / 32bit,
Windows 7 64bit / 32bit,
Windows Vista (SP2 or later) 64bit / 32bit,
Windows XP (SP3 or later) 32bit
Microsoft DirectX 9.0C or later
CD-ROM drive required for installation
USB port for MOVIAS license key
Equipped with dedicated GPU for graphics
Ex: NVIDIA: FX880M
M4500 or greater from Dell

(00355)L
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10.1.3 Operating Method

Enable this function with the following MOVIAS Neo display settings.

Standard display = Full Screen [
Alignment display Full Display

Overlay dlsplay _E":}"'é%é'ﬁé'é,—'&'ﬁi';ﬁféi, ---------------- I
Afterimage display Alignment Display

Overlay Display...
Click [Standard Displayl, [Alignment Display] or Atter v e b
[Overlay Display] from the right click menu on the ...... Sle“m;gevera:‘;hemg |
image window to switch displays. = clect Diagram {0 Show. I

If selecting [Standard Display] or [Alignment Display] and the image window is reopened,
the selected display will still be shown.

If [Overlay Displayl is selected, operation is only possible in the overlay window. Switch
the display to [Standard Display] or [Alignment Display] to end the overlay display.

Settings for the afterimage display can be made at the same time as the [Standard
Display] and [Alignment Displayl].

Use [Standard Display] for analysis (tracking, calibration, and such).
[Merged Export] is not available with [Overlay Displayl. After importing [Overlay

Display] to a project using the [Import Image] function from [Export AVI File], perform
[Merged Export] for the external image.
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10.1.4 Image Alignment

Image Alignment

This function sets the position of the specified measurement points and displays the
image.

Use with 2D analysis projects.

With 1 point, image alignment is performed using horizontal and vertical movement.
With 2 points, image alignment is performed using similarity transformation.

If performing alignment settings using change perspectives, conduct image
alignment through projective transformation.

Perform [Copy to Clipboardl, [Save Image Filel, [Print], [Export AVI File] or [Merged
Export] with image alignment.

Image Alignment Process

Perform the image alignment settings in the [Real Scale Conversion] dialog or the
[Change Perspectives] dialog.

Open the image window to perform alignment. After finishing auto tracking, open
the [Real Scale Conversion] dialog or the [Changing Perspectives] dialog and make
the settings for image alignment.

Make the settings for image alignment according to the following procedure.

2D Calibration - Real Scale Conversion X

Plane Correction ]
Image Alignment

Origin and Axis ]
Scale Plane

Reterence Flane ]
Depth Flane I

Image Alignment Setting

@

Select alignment
method

" Molmage Alignment

W 1-Pointimage Alignment
Reference Point

@

Select reference

P
Origin (Paint 0) i

Set screen alignment
(only available when 2
point image alignment is
selected)

Designate reference
frames for alignment

10—6

® 2-PointImage Alignment
Referance Paint 1

Paint 0 -

Scraen Alianment

(® Mone

(" Screen Horizontal Alignment
(" Screen Vertical Alignment

Reterance Point 2

........................................
Feference Frame of Imace Alionment

= Tms1  CurrentFrame

0.000

Pantl BN

points

Image Alignment Tab (Real Scale Conversion)

(® Screen Horizontal Alignment
" Screen Verical Alignment.

Refrence Line

L1 ha

h

Ret 5 ofimace Al perspectives)

Select reference lines
(only available for changing

0.0L4 ms]  CurrentFramne]

Image Alignment Tab (Perspective Transform)

(00355)L
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Image alignment procedure
Select the alignment method.

CISICISICIS)

another tab, click [Finish].

® Settings for Image Alignment

nac Image Technology, Inc.

Select the reference points for alignment.

Select the reference frames for alignment.

If selecting 2-point alignment, make the settings for screen alignment.

Select the reference lines for changing perspectives.

After finishing the real scale conversion or change perspectives settings in

" [\_JD Imﬁ_lge Alignmen;

No setting for alignment.
Initial setting.

Alignment is not shown even if [Alignment
Display] is selected on the right click menu
in the measurement image window.

(& 1-PointImage Alignment
Reference Point

| Origin (Paint 0) |

Designate one reference point for alignment.

Image alignment performed on the origin
set with the [Origin and Axis] tab during the
selection of the [Origin (XXXX)]. “XXXX” is
the name of the point set with [Each Frame]
for the origin.

Image alignment is performed with the
measurement points selected unless selected
as noted above. (applies only to image
alignment)

& 2-Foint Image Alignment
Feference Faoint 1

Fuef Point v |

Line (Point 3%

Feference Foint 2
|Referenc:e Line (Pointﬂ

Specify two reference points for alignment.

Image alignment is performed on the points
set with the [Reference Plane] tab of the
[Real Scale Conversion Dialog] during
[Reference Line (XXXX)] selection. “XXXX”
1s the name of the point set when specifying
the tracking points.

Image alignment is performed with the
measurement points selected unless selected
as noted above. (applies only to image
alignment)

(00355)LL
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Feference Frame of Imace Alinnment

0.000 _|:| [ms] Current Frame

Input the reference frames for image
alignment. Click on the current frame to set
the timing of the current display.

(@ 2-PointImage Alignment
Reference Paint 1 F

FPaint 0 ﬂ |—
Screen Alinnment
(" Mane

(" Screen Horizontal Alignment
/@ Screenetical Alignment,

Screen alignment settings (can be set only
with 2-point image alignment)

Performs image rotation so the vector
connecting the reference points for image
alignment is in the specified direction.

No screen alignment: No screen alignment.
Screen horizontal alignment: Image
rotation so the alignment reference points
are screen horizontal right facing.

Screen vertical alignment: Image rotation
so the alignment reference points are screen
vertical top facing.

Fefrence Line

Reference Line (can be specified only when
changing perspective)

(In general) With the exception of during 2
point image alignment, the reference points
and reference lengths during image
conversion are selected from lines L1, L2,
L3, and L4 used during =7 —! RS Ro
NDOERA, p.=F! Ty Iv—IBER
ENTWVERA, ).

If the line 1s slanted, the converted image
will also have the corresponding slant.
Depending on the aspect ratio, if a short line
1s selected, the entire image can be shown
converted.

10—8

(00355)L




MOVIAS Neo V3 User’s Guide

nac Image Technology, Inc.

If [Origin (XXXX)] is selected in [1 Point Image Alignment], alignment is performed
with the measurement points selected with the starting point coordinates from the

[Origin and Axis] tab.

If [Reference Line (XXXX)] is selected in [2-Point Image Alignment], alignment is
performed with the measurement points selected with the measurement points for
the reference line segments under the [Reference plane] tab.

Origin and Axis tab

2D Calibration - Real Scale Conversion

Feference Plane }
Depth Plane ]

Image Alignment Setting
" MNaolmage Alignment

Scale Plane

(" 1-PointImage Alignment
Reterance Point

Crigin (Point 1)

® 2-FointImage Alignment
Reterence Paint 1

Origin and Axis 1

Flane Correction
Image Alignment

(during both Real Scale Conversion and Changing Pers

pective)

2D Calibration - Real Scale Conversion

l

Depth Plane I
Reference Plane

Scale Plane

Origin of Coordinate System
" Lower Left Corner of Screen

Origin and Axis 1

X

1 Image Alignment 1
Flane Correction 1

0.000 nixel

| Name of settings | ® iz L0
: @ teasurement Poir ,
[ Ofiset oo

Reference Paint 2

|Reference Line (pDiﬂlﬂ

Screen Alianment

® MNone

(" Screen Horizontal Alignment
" Screen Vertical Alignment.

Feference Frame of Imace Alicnment

100000 = fms1  CurrentFramel

|Refereﬂce Line (Puimﬂ <

0.000

mm

Load Setting | Save Setting ‘

| Reference Plane tab (Real Scale Conversion) |
2D Calibration - Real Scale Conversion X
. DephPlane |  ScalePlane | Image Alignment |
| Name Of settin -_:‘,”S Reference Plane Qrigin and Axis I Flane Correction 1
Rieference Line % v
" Fix Start [390.213 [244.688 el
End  [424.090 [184.442
i . Measurementhmlpmmg ﬂ - I
Calculate Conversion
.
Reset All Completed edEveniael

® Alignment Display Right Click Menu

Switch from show or hide the display name for the reference points aligned from the
[Alignment Reference Points] on the right click menu.
Annotation display is not possible during alignment.

(00355)LL

Alirpmant refavence paint

Show Coordinate Axis
Show Diagram

Show Tracking Range
Show Alignment Base Point

w Reference Line
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® Procedure for Correcting the Image Perspective

Next is a description of the procedure used for image alignment from changing the

perspective.
1. The measurement points are automatically tracked.

2. Click change perspective E on the main control bar and the [Reference Plane] tab
of the change perspectives dialog appears.

2D Calibration - Perspective Transform X

Reeferance Plane | Origin and Avis | Image Alignment |

Specity Reference Point— —Length bjw Refersnce Points

uL
© UpperLet (UL} 0 ur 1000 [rooo
" Upper Right (UR

UF
" Lower Right (LF) 16000 [1.000

LR
@ Lower Left (LL)
It 'R 16000 | 240.00
Coordinate List| I
[¥ by Real Coordinate[y pon [z40.00

Unit  mm -

GridInterval 100 =5 mm
0.000 Fesst

Load Setting | Save Setting | Reset Al | Completed |

3. Click the points corresponding to the changing perspectives reference points (top left
corner, top right corner, bottom right corner, and bottom left corner) and input the
true length connecting the reference points or the coordinates of the reference points.

Ma

Distortion from filming at an incline as mentioned above is corrected and the
coordinates can be determined.

10—10 (00355)L,
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4. The [Image Alignment] tab appears and settings for image alignment can be
performed as necessary.
The settings are identical to the image alignment settings for true scale
conversion. Refer to =7 —! SR ITHR ROV FHAL, (p. =T Ty I~—INE
EINTWERA, ) for details.

2D Calibration - Perspective Transform X

Feference Plane | Origin and Axis  Image Alignment

—Image Alignment Seting
" Mo lmage Alignment

" 1-PointImage Alignment
Feference Point

Crigin (Point 0) b
® Z-Paintimage Alignment
Feference Point 1 Feference Point2
IF’Uth LI IF’DmH LI
Screen Alichment
@ Hong!

" Screen Horizontal Alignment
" Screen Vertical Alighment.

Refrence Line
L1 hd

Feference Frame of Imace Alicnment

|m ooo _l: fms]  Current Frame

Load Setting | Save Setting | Reset All | Completed |

5. After finishing the settings for changing perspectives, select [Alignment] from the
right click menu of the image window and the conversion image will appear.

During a change in perspective, if [Alignment] is selected from the right click menu of
the image window even when [No Image Alignment] is selected, correction of the image
perspective is performed.

Alignment with [No
Image Alignment]

s =\

Normal dislay o Correcting the image perspective

(00355)LL 10—11



MOVIAS Neo V3 User’s Guide nac Image Technology, Inc.

(Create image to view from the front)
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6. When changing perspective, if no alignment or 1 point image alignment is selected,
set the reference lines according to the incline of the plane for which [Alignment] is
to be performed. With frames that do not have reference points, alignment is shown
using the selected reference lines, even if 2-point image alignment is selected.
Select the reference lines from the reference lines for changing perspective. The
arrangement is the same as that in the figure for =7 —! Z2BTHRE 200 ¥ A,

p. 27—V T I~—0RERINTVERA, ). An example is shown in the
relationship in the following figure.

2D Calibration - Perspective Transform X -

Reference Plane | Origin and Axis  Image Alignment

5 ¢ [~ Image Ali Setting
| e N
C-Markl = =pl § : @® Nolmage Alignment

1 ; -  1-PointImage Alignment
i Reference Point

Origin (Point 0) v
(" 2-PointImage Alignment
Reference Point1 Reference Point 2

Reference line L2  [Fointo ~1 [Paint 1 =1

Screen Alianment

Y

Refrence Line
L4 v

Reference Frame of Imace Alianment

10.000 _|: fmsl  Current Frame

Save Setting Reset All Completed |

Reference line L1

Reference line L4

If L4 is selected as the reference line If L1 is selected as the reference line

Depending on the selected reference line, the image for the results of the changed
perspective alignment may have an exaggerated incline. Select the appropriate
[Reference Line] for the incline of the plane. Also, if you cannot select the desired axis
for the reference line, consider adding two fixed points for separate image alignment and
perform 2-point image alignment.

(00355)LL 10—13




MOVIAS Neo V3 User’s Guide nac Image Technology, Inc.

® Image Area Enlargement Function

Function to enlarge the image display area. The image is not enlarged or reduced
and remains the original size.

The image alignment function performs rotation of images or changes the
perspective, so part of the image is outside the display region, as shown in the figures
below.

Area that cannot
be displayed

In this case, this function is used to enlarge the image area and display the entire
image after alignment.

?‘ [Measurement Image] MPEG.avi == @]

Enlarged
image area

Original
image area

Shows the Entire Image after Changing the Shape by Enlarging the Image Area
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Perform the following to enlarge the image area.

Click [2b on the main control bar with the [Image Alignment and Overlay

Function] license key inserted.

The [Create a 2D Analysis Project] dialog appears.

Create 2D Analysis Project X

Measurement Image file
‘C:¥Prugram Files¥ nac¥ MoviasNeo¥ samples¥ MPEG. avi

]
m Browse...

Tannanan

[v Copy the Image file

Video Information

Frame Rate [1000.000 |fps ¥ | Frame Size W
T=0 Frame

[Time Base) 0 Number of Frames | 201

Start Frame | End Frame | 300

Camera

MPEG
Nickname

[v Auto name from the Image file
EEEEEEEEEEEEEEEEEEEE,

[v Extend Image Region.

Width 230 & pixel
Height 2560] ~ | pixel

@

®: : Conce
x
:

1. Click [Reference] to designate the
measurement image file for analysis.

2. Check [Enlarge the Image Area] and
input the enlarged area size.

3. Click [OK] to create a project with the
image area enlarged.

ssssssnmu®
W MoviasNeo - [Measurement Image] MPEG.avi
File View Playback Tracking 2D Construction Analysis Tool Window Help

o« ReO0OGH W

208

o X

als

!m gr‘ 20k v] | Tracking Mode

3-12 No Name3 ¥ (Measurement Image] MPEG avi

Za Measurement Image
B Real Scale Conversion
il No Correct

&-E) Measurement Data
@ Analysis Data

Enlarged
image
area

- E

[ ]

= <

point |1 [T.[6[saws o] |

1-X

A-X

A=A
1818 FunjoEyoen

Buijoes ]

[[m[p|n]+] B|w e

Pl Rore[ 30 =]

Read X:1810680 Y: 155340

4| o =]

R:000 G:000 B:000

After setting the enlarged image area, the operations using the image are processed with
the enlarged size. Image area expansion can only be set during creation of a new 2D
project. Changes to the image area cannot be made after a project is created. If changing

the image area, create a new project.

(00355)LL
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® Overlay Display

Overlay display is a function to superimpose the display of image files, showing the
alignment of specified measurement points (reference points) is possible. Since MAX,
MIN, RG channels can be selected as the method of creating images, match the
superimposed images and use the appropriate method. Also, the image quality of
both the base image and the overlay image can be adjusted.

[Copy to Clipboard], [Save Image File], [Print] and [Export AVI File] can be
performed during overlay display. [Merged Export] is not available.

During overlay display, operation is only possible in the overlay image window.
Switch to [Standard Display] or [Image Alignment] to use other windows

Overlay Display Procedure

Open the image window for the overlay image before performing overlay display.

W MoviasNeo - OverlayWhite01 - [Measurement Image] JARI2004PM-1CUT avi
File View Playback

ac &

Tracking 2D Construction Analysis Tool Window Help

RRSES? oF LA |Hd<@8%te 209

o X

W@ > T 4 4 SwncDidsyiode

aja|’]n]sF= =
B Oy 1 e

— == 1 =

Overlay image

m | p 0] W w[e

= KK

Base image

Cumentlms]|0 000

Startlms] [0000 Erdivs] |1 Play Fata[ 30 v

Ready

Overlay is possible with the [Measurement
Image Window] and the [External Image
Window].

Click [Overlay Display] on the right click menu
of the image window used as the base and the
[Video Overlay Settings] dialog will appear so
you can make the overlay settings.

10—16

X:-160521 ¥: -56.399 R:000 G:000 B:000

Full Screen
Full Display

_ & Standard Display
Alignment Display
Overlay Display...

3t Afterimage Overlay Setting...

Select Diagram to Show...
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for making settings for the overlay display is as follows.

E Select Point Ref. Frame for Alignment

20.800 EI: [ms]

E Reference Point 1
: | |Ponto ¥
E Reference Point 2

: | |point1 =

Video Overlay Setting *
:lllllll'l'l'l'l'l"". WU NN NN NN NSNS NSNS EEEEEEREEg
= [ Overlay Setting i Composite System
: (" No Reference E E (@ Average ( RG Channels @
(" 1-point @ EE T MAX " Interleave H
® 2-point : E " MIN (" Absolute Value of Difference
---------------------- -......®
Base Image Setting 1 Overlaid Image Setting E
Cellular iHanmeRight -

P H
= Overlay Setting IAﬂ:erimage Overlay | Image Quality Adju_ | ¥

Select Point

Reference Point 1

Point 0 hi

Reference Point 2

Point 1 hi

@ : oK 3 Cancel

® Select the superimpose settings for the overlay.
@ Select the overlay creation method.

® Select the images to overlay from the [Overlay Image Settings] combination

box.

@, ® Make the settings for the method of superimposing the base image with
the overlay image as well as for the afterimage and image quality adjustment.
(Refer to p.=T7—! Ty I ~w—I BPEJFINTWVEHA, for details on each

setting.)
®Click [OK] to display the overlay image.

Click the image on the overlay display to switch the image display.

Switch in the order of create display — display base image — display overlay image —

automatically alternate displays.

The automatically alternating display temporarily shows the [base image] then switches

to the [overlay imagel.

(00355)LL
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BRI MEEA AADHERETE

—EEEH: HREA AALHERETR

Overlay image

Automatically alternating images

® Overlay Display Settings

Video Overlay Setting X
e B e L e EE - -
L ot | § @ roge = R Cranrek Settl.ngs for the method of creating the overlay
E (" 1-point E  MAX ¢ Interleave E
5 (@ 2-point IO MmN " Absolute Value of Difference | 3
= i ,=
R . OGO o o 0000030000030000030005030)
Cellular IHand\eR\ght ng

.
Overlay Setting rAﬂerimage Overlayl Image Quality Adju_{ Overlay Setting |Aﬁerimage Overlayl Image Quality Adju 4 | »

Select Point Ref. Frame for Alignment Select Point

Reference Point 1 20.800 3: [ms]
Point0 w

Reference Point 2

Pointl ¥

Reference Point 1

Point0 =

Reference Point 2

Pointl ¥

SEssssssssssssssEsenEnnnnn Rt
AN S EEEEEsEEEEEsEEEEEEEsEEEEEsEEEEEEEE

--7-------------------------------------l’

N
N, II

Base image/overlay image settings [ o ] _om |

Overlay Settings
No reference: Only displays superimposed images. Does not perform alignment.
1 reference point: Reference alignment with vertical and horizontal movement of the
overlay image.
2 reference points: Reference alignment with similarity transformation of the overlay
image
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® Details of the Base Image / Overlay Image Settings

Base Image Setting Overlay Settings

Cellular
Settings for reference points and

Overlay Setting IAﬂerimage Overlayl Image Quality AdjL reference frames.
To superimpose one point, set
reference point 1 and to superimpose

Reference Point 1 20.800 El: [ms] two points, set reference points 1 and

Pointo 2.

Reference Point 2

Select Point Ref. Frame for Alignment

Do not set reference points if you are
Point1 ¥ not superimposing reference points.

Align using the reference points for
the alignment reference frames.
Base Image Setting Afterimage Display

Cellular

Make the settings for afterimage
Overlay Setting Afterimage Overlay | Image Quality Adju_ | display when superimposing the base

image or the overlay image.
[ Enable Afterimage Overlay

Number of Frames Composite System For details, refer to =5 —! SRRITH
Frame Display Method RO EHA, (p‘ TS5\ Ty r=
5 = MAX — I BEBINTVERA, ).
Future
[ Fade Out
1 =
Transparen
Past i “

— 50 El‘
3 -

Base Image Setting Image Quality Adjustment

‘Cellular

Adjust the image quality when
Afterimage Overlay Image Quality Adjustment ‘ overlaying.
This is identical to the MOVIAS Neo

Gamma Contrast 100 [Correction of Displayed Images]
(3} OFF | function.
" Low

|5
" NORMAL Brightness lui

L_

Chroma 100

Reset

I
Ll
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® Settings for the Method Creating the Overlay

Select from average, MAX, MIN, RG channel, interleave, and the absolute value of
the differences.
Examples creati ‘ i base and overlay images are shown below.

Trigger CEN

SEGRE: HEEA A ERRARS Bt BEEN BAEHENRARE

Base Image Overlay Image

Example when [Average] is Selected

Displays the average of
the color for each pixel
from the base image
and the overlay image.

Half of the brightness of
both the base image and
, the overlay image is
S e — used.

Shows each pixel with a
brighter base image and
overlay image.

Use this method to
make images with dark
backgrounds easier to
see.

"

;ﬁ -‘_'lf?»ITEV R
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Example when [MIN] is Selected

Shows each pixel with a
darker base image and
overlay image.

Use this method to
make images with
bright backgrounds
easier to see.

Displays the brightness
of the base image as R,
the brightness of the
overlay image as G, and
Bas 0.

Since the image is
drawn in each color, the
differences in images
are easy to spot.

Displays an interleave
of the base image and
the overlay image.

A good quality video can
be made because the
images show each line.

To display properly, you
must remove the image
zoom and display it as
1-1.
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Example when [Absolute Value of the Differences] is Selected

i

nac Image Technology, Inc.

checked.

Displays the absolute
value of the color
differences between the
base image and the
overlay image.

The differences between
the images can be

Nick name

TN BASHEFETRL

Right Click Menu of the Overlay Display
Switch from show or hide the display name for the superimposed reference points
from the [Alignment Reference Points] on the right click menu.
Annotation display is not available during the reference point alignment display.

10—22
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¥ Show Tracking Point
 Show Image

¥ Show Trajectory

¥ Shaw Stick
Shaw CO

Aliznment reference pomt .

Dwection

@il BTN AASHEFRFE]
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10.1.6 Afterimage Overlay Setting

This function superimposes image frames before and after the current frame for display.
Scenes of the movement over multiple frames can be displayed on a single image.
Afterimages can be created with [Image Alignment Display] or [Overlay Display].

Afterimage
Display

o

ERiEM: MEZA BB DR

e - ,
— M
£ B

Ef@iRlL: BEEA BABBEHEFHR

® Afterimage Overlay Setting Dialog

Click [Afterimage Overlay Setting] on the right click menu of the image window to
display the [Afterimage Overlay Setting] dialog.
[ull Display
~# Standard Cisplay
Alignment Display
Owverlay Display...

_AEEEEREERERRERERERRERE R R ™

= Afterimage Cverlay Setting... ®

-IIIIIIIIIIIIIIIIIIII.
Select Diagram tc Show..

Afterimage Overlay Setting *

[ Enable Afterimage Overlay
Number of Frames Composite System

Frame Display Method
Future

1 =

Past

[ Fade Out

Transparency

Cancel

Afterimage Overlay Setting Dialog for Standard Display or Image Alignment
Display
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During overlay display, the afterimage display can be set for the base image and the
overlay image.

Overlay Display Setting X
Base Image Setting Overlaid Image Setting
[ Enable Afterimage Overlay [ Enable Afterimage Overlay
Number of Frames Composite System Number of Frames Composite System
Frame Display Method Frame Display Method
= orx =] S e 2]
Future Future
[~ Fade Out [~ Fade Out
1 = 1 =
Transparen Transparen
Past P i FPast ? <
50 El‘ 50 El‘
3 = = 3 = =

Afterimage Overlay Setting Dialog for Overlay Display

Enable Afterimage Display
Enables/disables afterimage display.

Number of Frames to Skip
Sets the number of frames to jump among the surrounding frames for afterimage

display. When 0, the subsequent image becomes the afterimage displayed.

Number of Frames Behind or Number of Frames Ahead
Sets the number of images displayed before and after the current image. (0~9)

Method for Creating Afterimages
Select [MAX] or [MIN]. Switch according to the image so the images are easy to see.
This is identical to the [MAX] and [MIN] methods for creating overlay display.

MAX: Uses the brightest colored pixel in a series of afterimages.
Use this when the background is dark.
MIN: Uses the darkest colored pixel in a series of afterimages

Use this when the background is bright.

Fade Out
The afterimage is shown fainter as time passes.

Afterimage Transparency
Designate the transparency when creating afterimages with current images. The
afterimage becomes fainter as it gets closer to 0, and brighter as it gets close to 100.
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10.2 Frame Rate and Time Display for Time-Lapse Photography

[Frame Rate and Time Display for Time-Lapse Photography] is an optional function for
MOVIAS Neo. It adds the units necessary for time-lapse photography.
The following environment is required to use this function.

v PC installed with MOVIAS Neo Ver2.21 or later
v" MOVIAS license key with the license for this function

10.2.1 Basic Functions

The following are possible with this function.

v' Frame Rate for Time-Lapse Photography:
fpm and fph frame rates have been added for time-lapse photography.
The following frame rates can be set with this function.
> fps (frames per second)
MOVIAS Neo standard unit for frame rate.
> fpm (frames per minute =1/60fps)
> fph (frames per hour = 1/3600fps)

v" Display of Hours/Minutes/Seconds for Long Term Photography:
Adds a display of hours/minutes/seconds to show the time during long term
photography.
The following time displays are available with this function.
> F (frames), sec (seconds), msec (milliseconds), usec (microseconds)
MOVIAS Neo standard unit for time display.
» hms (hours/minutes/seconds)

If hms (hours/minutes/seconds) is selected for the
time display during long term photography, the 00:00

display is “HH: MM: SS.***”_ If a negative, the
Timel{HH!

display is “—HH: MM: SS.***”,

.
HH and MM refer to hours and minutes.
“SS.***” refers to seconds. *** refers to decimal

MinutesiM}
places.

The number of columns is for the values set in [Number of Decimal Places] in [Time
Units].
If [hours/minutes/seconds] is selected, input using the format of “HH: MM: SS.***”,
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10.2.2 Operation

Frame Rate for Time-Lapse Photography

Select the frame rate unit when creating from new 2D projects, new 3D projects or
project templates.

Video Information
EEE NN NI NN N NS NN EEE NN NN EEE NN EEEEENEEEEEE,

"
Frame Rate [3000.000 aﬁJS | Frame Size 312 %480
L]

mEmmEEE,,

L]
T=0 Frame Nay
(Time Base) 0 Number ofFFamgs, | 150

-.....

"

-.....

Start Frame |43 End Frame |104 LIS
Tea,,

L
/

Select a frame rate in fps/fpm/fph. If creating a 3D project, you can set a frame rate
for each camera.

Time Display for Extended Exposure Photography

To switch to the time display for extended
exposure photography, select the [Export] tab it of Lot

when the [Project Information] dialog Cm  Ceom  Gom  Coum
appears. Select [Hours/Minutes/Seconds]
under [Time Units] and click OK to display
the time using a format of “HH: MM: SS.***” oot Time

" sec

General ] Image  Output

Murnber of

Murnber of

Example of the Hours, Minutes, or Seconds Display
€)) Example of the Graph Display

XY -Coordinate/Time

S S AN EESSSRESSLn st t00000s00r000n0stt0s. s P .
S S8 4S00 00800000

\ 1
\

"..-nl-ll

-00:00:00.010 -00:00:00.005 00:00:00.000 00:0 5 00:00:00.010 00:00:00.015 00:00:00.020
Time

The graph time display is [Hours, Minutes, or Seconds].

T
B o ananananEEed e
‘BaEing iy snnnns
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(b) Example of the List Display

Sraph 05 @ Point O . |Sraph 05 : Point 1| Graph 05 : Point ..|Graph_ 05 : Point 4
Position{mm] Positio n{mm] Pasitinn{mm] Pasition[mm]

130378 426237 292,587

=00:00:00.000 5 130.269 389793 426.291 292617
=00:00:00.000 = 130,077 389,607 426,295 292615
=00:00:00001 . 129.753 389372 426,206 292554
00:00:00001 129.306 389110 425.990 292419 J
0000:00001 128792 388859 425,634 292213
=00:00:00.001 * 128.293 388636 425.154 291953
200:00:00.001 = 127.876 388526 424587 291653
=00:00:00.002 1 127.589 388483 423,974 291320
200:00:00.002 = 127.457 388531 423348 290957
=00:00:00.002 g 127.490 388670 422733 290574
200:00:00.002 = 127.678 388.888 422145 290.183
2000000002 127.989 389.166 421601 289.801
=00:00:00003 128372 380469 421136 289.450
00:00:00003 128765 380754 420795 289.149
T 129.117 389986 420,621 283908 ~|

The time display for the first row is shown in [Hours], [Minutes], or [Seconds].

(c) Playback Bar Time Display

Current[hmd 00000008 Start[hms,|~00:00:00.0 Erd[hms]@0:00:0010

[Current], [Start] and [End] on the playback settings control bar refers to
[Hours/Minutes/Seconds]. Input using the format of “HH: MM: SS.***”,

(d) Select Time Units for Creating Graphs

Select “hms” when importing an analysis graph or waveform graph to display
“Hours/Minutes/Seconds” separately from the project information.

MNew Graph - x
General Langth Angle Area  Point Angle Plane 60D0F

Measurement Vertical Axis Horizantal Axis
Physical Unit Physical LUnit
EE:EE 12 Paositian > mm b Time ~ | (hms bt
Paoint 3 Sec
Point 4 C;)mp:nent Offset Component ““m-___.....
X 0.000 = * O
Ov Y
Oz z
O s, Details = Details
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10.3 MOVIAS Neo 2D-6DOF Measurement Functions

10.3.1 Basic Functions

The [MOVIAS Neo 2D-6DOF Measurement Function] is a functional expansion option
for MOVIAS Neo that requires a license key. With this function, 6DOF measurements
can be performed for 2D measurement projects.

® Data required for 2D-6DOF measurements

The following inputs and files are required to perform 2D-6DOF measurements.

4 or more measurement points
4 or more tracking points are required for 6DOF measurements on rigid bodies
If there are fewer than 4 tracking points for a rigid body in a specific time frame,
6DOF calculations cannot be performed for that time frame.

Real scale or changing perspectives
If performing 6DOF measurements using real scale conversion, you must set the
true length of the reference line segment (refer to p. 5—5) and the reference plane
depth (refer top. =7 —! 7Ty I/ <w—I REBEINTVERA, ).
If performing 6DOF measurements while changing perspectives, perform this in the
same manner as when changing perspectives normally.
Refer to the figures on the following page for the relationship between conversion
and 6DOF measurement values.

6DOF reference coordinates file Designate a starting point (0.0, 0.0, 0.0) on a rigid
(CSV format) body an create a file for the coordinates for each
measurement point using the right hand
coordinate system.
Refer to 2D-6DOF Reference Coordinates File (p.
F-1) for details on the creation methods.

® G6DOF Measurement Results

The following is output as the 6DOF measurement results.
6DOF Calculated Values

Position and attitude of each frame for the starting points specified in the 6DOF
reference coordinates file.
The 6DOF calculated values can be file outputs.
The direction of the X axis and the Y axis are set during 2D calibration. The Z axis
is calculated in a direction toward the right hand coordinate system from the X axis
and Y axis.

3D Calculation Coordinates for Each Measurement Point
3D coordinates calculated for each frame of each measurement point. Use with
analysis graph calculations or stick display.
Calculate the coordinates while taking the X axis, Y axis and Z axis into
consideration.
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Real Scale Conversion
Reference Plane

Real Scale Conversion
Length of Reference

6DOF movement from the reference plane perspective

2D-6DOF + real scale conversion. Calculate the 6DOF movement from the reference
plane perspective. The coordinate system follows that designated in the real scale
dialog.

Perspective Transform
Reference Plane

6DOF movement from the perspective plane

2D-6DOF + changing perspectives. Calculate the 6DOF movement from the
perspective plane. The coordinate system follows that designated in the perspectives
transform dialog.
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2D-6DOF Quick Start
The procedure for calculating 2D-6DOF is as follows.
(a) Photographic Phase

(1) Position Coordinate Measurement for Target Points
Measure the position coordinates for the target points on the rigid body for the
6DOF measurement. Use the right-hand coordinate system. Specify positions
where the positional relationship on the target points is unknown. We
recommend places on the image that are easy to identify (locations with angles
or well-defined shapes).
We do not recommend areas that are poorly lighted or that are hard to see due to
noise. Also, we do not recommend reflective areas such as metallic surfaces or
overexposed areas because they are hard to see.

(2) Create a 6DOF reference coordinate file (refer to p. =7 —! 7'y 7 ~—27 NER
INTHERA, )
Enter the coordinate values for the measured target points to the file and create
a 6DOF reference coordinates file. Use the target names given here and match
them with the tracking points.

(3) Filming
Film so that there are 4 or more target points filmed. If there aren’t enough, add
target points or change the camera setup. If using real scale conversion to
perform 2D-6DOF measurement, don’t forget to measure the true length of the
reference line segments (refer to p. 5—5) and the reference plane depth (refer to

p. T Ty = REBINTVER A, ).

(b) Analysis Phase

(1) Create a 2D project
(2) Track each measurement point
If setting up tracking points on target points, change the name of the target
points assigned during filming. Perform 6DOF calculations for the points
corresponding to the names. It is not necessary to track all of the target points
but 6DOF calculations cannot be performed on frames with fewer than 4 tracked
points.
(3) 2D calibration
(3-1) Real Scale Conversion
Set the true length, the axis and the starting point in the same manner as with
standard real scale conversion.
With 6DOF measurements, make sure to also set the reference plane depth
(refertop. =TT —! T I ~v—I BEEINTWVERA, ).
(3-2) Changing Perspectives
Perform in the same manner as when changing perspectives normally (p. =5

= Ty I PEBSNTVERA, ).
(c) File Output

(1) Show measurement results
(2) Output file of 2D-6DOF calculated values.
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(d) Create 6DOF Node
Use any of the following and the 2D-6DOF analysis dialog will appear.

-
=

A

|2D-6DOF Analysis|

2D-6DOF Analysis

w3 Curre
=-E Analysis Data

nac Image Technology, Inc.

Analysis Tool Window Help

Create Momentum Graph »
Create Trajectory Graph

Create Stick

2D-6DOF Analysis

Mass Setting
Calculate Partial Gravity

Add Virtual Point
Add Customized Virtual Point »

Import the 6DOF reference coordinates file created in the filming phase (a) - (2) with
the [2D-6DOF analysis] dialog. Set the units in import. Refer to p. 10—45 for details
on other functions.

2D-6DoF analysis

Name [x

b z FointD |

600F Origin offset.
Origin Point

[ Offset

Display Setting... |

Units:

mm -

orign

Cal-Coordinate ¥

Node Title:

6DOF 1

| Import ||

Export

Dynamic
I “20-600r

[Origin] - output an this

[~ dynamic
0 0 0
‘u :I |u :I ‘0 JA

2B-6DoF basis.

concel_ |

2D-6DoF analysis

Name

[v [z [ Paintm |

Foint 0
Foint 1
Foint 2
Foint 3
Centroid

6D0F Origin offset. 2D-6D0F

Origin Point [Origin] - output an this
S e

Display Setting... |

Units:

1
) 2
+24 (+24) +5(+5) 3 mm =
+14 [+14) +2(+2) 4
2

+8.25 485 2 origin

Cal-Coordinate ¥

Node Title:

6DOF 1
Import

Export

[~ Dynamic

[~ dynamic
=] 2B-6DoF basis.
=

concel_ |

Click OK once the import is done and a 6DOF node will be created under the

mea

surement node.

@ Mo Correct.
Measurement Data
20 Current Project

Note: After creating a 6DOF node, when you right-click and select Edit to open the 2D-
6DoF analysis dialog, the [Import] button will be disabled, and you will not be able to re-
import the reference coordinate file and re-analyze. To re-import, create a new 6DOF

node.

20-6D0F analysis

i 6DOF 1

(28 Analysis D:

(00355)L

SH600F 2

Measurement Data

¢ IREIOTTIR

Rename Node
Delete
View

B

6DoF Ongn offset,

I ot 0

Display Setting,

cevounsunlz

O Poe forart

units

T
[em

rign

[Ca-Coortirate + ]

Noge Tite:

[e0oF2

S Export
>
e
20-600F
utput on this
_ armic
3 20-600F basis.
ox Cancel

=]
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(e) 6DOF Analysis

Once the 6DOF calculations e

here have been completed L2 6DOF 1 Rename Node
properly the 6DOF [z8 Analysis Data Delete
ki
measurement results can be List Display of Coordinate Data
d Graph Display of Coordinate Data
used. Trajectory Graph Display of Coordinate Data
Save Coordinate Data As >
The 6DOF list display, graph Property

display and trajectory display
are available with the right
click menu of the [Current
Project] node.

(5-1) List Display of the Coordinate Data
Displays the 6 elements of the rigid body with the 6DOF analysis as well as the
3D calculated coordinates for each measurement point.
The 6DOF measurement results can be saved to a file from a CSV export or from
saved 6DOF measurement results.

(5-2) Graph Display of the Coordinate Data
Displays the analysis graph dialog. Displays the 3D calculated coordinates for
each measurement point. Calculates the 3D acceleration for each measurement
point so the physical quantities (length/angle etc.) combined with the normal
measurement points can be calculated.

(5-3) Display of the Trajectory Figure
Displays a 3D trajectory figure for each measurement point. Also, the position
and attitude of the 6DOF measurement results can be displayed on the trajectory
figure (ver. 3.13 or later).
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Dynamic 2D-6DOF [ver3.12 or later]

Performs 2D-6DOF while calibrating. 2D calibration has functions for dynamic origin
and axis in the 2D-6DOF version.

Note: Since only these 2D-6DOF results can be calculated with this coordinate system,
please use caution when comparing with other tracking results.

(a) Use

1. Filming
When photographing 2D-6DOF measurements, the reference coordinate system
with 6 or more points is simultaneously photographed.
Note: Processing is performed in the same manner as with 3D calibration.
Calculations for only points on a plane or straight-line fail. Use points positioned
three-dimensionally. If arranged with a 3D calibration chart, it is easy to film these
together Refer to the figure on the next page.

2. Tracking
Create a project and all the 6DOF targets and dynamic 2D-6DOF reference points
are tracked.
Don’t forget to track all frames of the dynamic 2D-6DOF reference points.

3. Calculations by MOVIAS Neo

(3-1)
Loads 6DOF measurement targets and coordinates for the reference points to a
single file as the reference coordinate system.
(3-2)

Check [Dynamic 2D-6DOF] in the [2D-6DOF Analysis Dialog] to display the
checkbox in the list. Check the points in the list to be used as reference points.
Select 6 or more points.
Check [output on this dynamic 2D-6DOF basis.] (Select Coordinates)
Select the output coordinates. If not checked, the 2D calibration coordinates are
output. If checked, calculations are made with the calibration coordinates used for
dynamic 2D-6DOF.
Compared to output with other devices, it is convenient to check this.
The dynamic 2D-6DOF results can be used now.

< If the dynamic 2D- Hame i [ |z
Dynamic : . 1

v £5p 6Dk 6 DOF checkbox is | [[Jranto o ] a
Selected, the L] Point 1 =40, WEET £.5
output on this checkbox will H::f 533-5:35; :;E 2

[ dynamic appear on the list. DFM;1 113935 45-1; .
20-6DoF basis. Orent 5 583333 1] 5

Kﬁ: 433 u
v Select output coordinates

* Checked Points selected in this

Output with the dynamic 2D-6DOF checkbox become the

coordinates dynamic 2D-6 DOF

* Not checked calibration points.

Output with the Cal coordinates

Used with dynamic 2D-6 DOF
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6DOF movement seen from the Cal chart

[f the Cal chart moves, the relative 6DOF
movement is mesured.

Dynamic 2D-6DOF. 6DOF movement seen from the Cal chart is measured. If the Cal
chart moves, the relative 6DOF movement is measured. This is used for 6DOF
measurements in oscillating environments.
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10.3.2 2D-6DOF Data Operation Method

® G6DOF Measurement Results

6DOF analysis is possible on multiple rigid bodies. The measurement results (6DOF
measurement values, calculated 3D coordinates for each measurement point) are
added to the measurement data.

(a) Confirming the Measurement Results

Displayed on the list of measurement data or on a graph.

Displayed under the standard measurement points on the selection dialog. Points
where a name has been assigned as the 2D-6DOF object name are calculated 3D
coordinates for each measurement point.

B | Measurement Data Select X
¥ [v [z [Hame | POINt ID | oy
vV Point O 1 Standard measurement point
[ Paint 1 2
v Paint 2 3
vV Paint G(EDOF 1) 131073
: :’; :; Point 1E6DOF1 ; 131074 Calculated 3D coordinates
Point 2(6D0F 1) 1131075 for each measurement point
v v ¥ Point3(6DOF1) 131076
Select Al | Gancel All_| Total |7
Poimts = =
. B Measurement Data Select X
Switch , ,
vz ran [ Pitsh [ vaw [ Name [ Paint ID
Yo v v G00OF1 1
6 DOF measurement
Select Al ‘ Cancel Al | Total: |7
600OF
o | ) Y s [

The figure above shows the [Measurement Point Selection Dialog] for 6DOF
measurements. You can set it to switch between the measurement points and the
6DOF coordinates. If the combo box [6DOF] is selected, you can set it to switch the
display for each 6DOF measurement results.
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() List Display for the 6DOF Measurement Results

Calculated 3D coordinates
for each measurement point

Measurement Points 6 DOF Measurement Points

=xf \ 1 ey \
Paint 3 Point 3 | Paint 3 60aoF 1 | 60oF 1 60oF 1 G0oF 1 | 60aF 1 | 600F 1| Paint 3(600F 1) | Point 3(6DaF 13| Paint 3(60oF 1)
F-5eq Hmm) Wmm) Zimm) GDaF-Rall EDoF-Pitch | GDoF-Yaw BDaoF-3 BDaF- BDoF-2 {mm) {mm) (mm)
-2.000 -165.958 578.433 0.000 -1.048 1.410 -1.677 0.000 0.000 2225.626 -61.346 -70.958 2241.349
l 000 -148. 803 578. 333 0. DUU -1.045 1.404 -1.681 0.000 0.000 2487.379 51 387 -70. 935 2503.044
|
1 000 114 2?3 5?8 193 ]. 351 ?14 UUD DUU 3080 721 52 DlD -?D 593 3085 451
2.000 -97.267 578.090 U DUU —]. 019 1.363 -1.711 0.000 0.000 3406.403 -61.937 -70.650 3421.168
3.000 -80.109 577.998 0.000 -1.020 1.365 -1.708 0.000 0.000 3753.737 -61.834 -70.739 3768.505
4.000 -62.655 577.842 0.000 -1.025 1.366 -1.706 0.000 0.000 4126.280 -61.645 -70.857 4141.272
5.000 -45.661 577.685 0.000 -1.022 1.363 -1.705 0.000 0.000 4529.620 -61.618 -70.939 4544.333
6.000 -28 440 577.704 0.000 -1.003 1.333 -1.729 0.000 0.000 5010.342 -62.061 -70.658 5024.532

The figure above shows the measurement list for [EDOF measurement results].
The standard measurement points, 6DOF measurement results, and the calculated 3D
coordinates for each measurement point are all displayed.

6 DOF measurement results, 6 elements for a single 6 DOF
measurement target

— > o~ m—— e
bt 3 | Paint 3 BOoF 1 B0oF 1 BDaF 1 BDaF 1 BDaF 1 6DoF 1 | 'Foint 3(6D
i Zlmm) f0aF-Fall fDoF-Pitch | GDoF—"am ADoF-3 fDoF-" f0aF-Z Ml mm
1433 0.000 -1.048 1.410 -1.677 0.000 0.000 2225.626 -51
1333 0.000 -1.045 1.404 -1.681 0.000 0.000 2487.379 -61
236 | 0.000]  -1.025| 1.373] -1.705|  0.000]  0.000] 2773.409 | 61
193 0.000 -1.017 1.361 -1.714 0.000 0.000 3080.721 -6
l0s0  0.000 -1.019 1.363 -1.711 0.000 0.000 3406.403 -61
lgog  0.000 -1.020 1.365 -1.708 0.000 0.000 3753.737 -61
1842 0.000 -1.025 1.266 -1.706 0.000 0.000 4126.280 -61
1685  0.000 -1.022 1.363 -1.705 0.000 0.000 4529.620 -61
1704 0.000 \_-1,003 1333 1770 J \__0.000 0.0 -63

A )

6 DOF measurement
results rotation elements

6 DOF measurement
results movement elements

(Roll, Pitch, Yaw) X,Y, 7)

The figure above shows the 6DOF measurements on the measurement list. 6 elements
are shown for a single measurement target. With 3 rotation elements and 3 movement
elements, they total 6 elements.
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6 DOF measurement coordinates
Point 3(6DaF 1) |Paint 3800F 1] Paint 3(80aF H 6 DOF node name assigned to the point.

(mm) Tmm) (mm) | T ==
61.346 -70.958 2241.349
-61.387 -70.935 2503.044

| 61852]  jo.675] 2788408

-62.010 -70.593 3095.451
61,937 -70.650 3421.168
-61.834 -70.739 3768.505
61.645 -70.857 4141.272
61,618 -70.939 4544.333
-62.061 -70.658 5024.532

The figure above shows the calculated 3D coordinates for each measurement point on
the measurement list. The 2D coordinates can be differentiated by the 2D-6DOF object
name.

(ii) Show Trajectory Figure of the 6DOF Measurement Results

Use the create trajectory figure dialog to select the 6DOF measurements to be displayed
on the trajectory figure. If the 2D-6DOF object trajectory is selected on the trajectory
figure, the axis expressing the attitude is shown.

B Trajectory Graph X
Data Display Select 1591; Title 1
X[ [2[A[F[*][Name [Fom | All 6 of the elements, including XY,/
VYV VW EDOFT 7./ Roll /Pitch,/Yaw are selected and
v v v B00F2 2 shown on the Trajectory Figure.
s 600F 3 3 In the case of the figure on the left,

only “6 DOF 1” is displayed.

Select Al ] Cancel Al Total: |7

Axis with the selected "6 DOF 1"
object and attitude.

On the 6DOF page of the [Create Trajectory Figure Dialogl, the 6DOF objects checked
for all elements (XYZ, roll, pitch, and yaw) are displayed on the trajectory figure. When
the trajectory figure is drawn, if the 6DOF objects are selected, the axis expressing the
attitude is also shown (ver. 3.13 or later).
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(b) Use for Analysis Results

Calculated 3D coordinates for each measurement point are added to the create new
graph dialog. An analysis graph using these points can be created.

New Graph - X
General Length Angle Area Point Angle Plane 6DOF

Measurement Vertical Axis Horizontal Axis

Physical Unit Physical Unit

Position ~ | mm = Time ~| |ms i
Point OL6DOF 1

PuinHEGDDF1; Companent Offset Companent
Point 2(6D0F 1 X I X
Point 3(600F 1) ® 0.000 =

¥

z

Abs,

Details Dietails

Granh Graph

|Graph 02 ] [Graph 02 - Point
Filter .

Tyre

Galar

Red (bright] Gustom

ponent Golar

Calculated 3D

gg”:‘mm coordinates are added
iz
. for all measurement

O Moving-Average points.

Delete All

Draw in the same
graph

Apply tefore physical Load Template Save Templats
calculation

Close Draw Graph

Calculated 3D coordinates for each measurement point are added to the list of
measurement points for the analysis (general, length, angle, and area) using the
measurement points from the create new graph dialog.

Analysis can also be performed combining the standard measurement points with the
calculated 3D coordinates for each measurement point.

Note: Different from the standard measurement points.

Standard measurement points are the coordinates from subjecting the tracking results
to real scale conversion or changing perspectives. On the other hand, the calculated 3D
coordinates for each measurement point are the coordinates calculated from the rigid
body motion, and the length, angle and area of a single body are constant.

Note: The calculated 3D coordinates for each measurement point are 3D coordinates
while the standard measurement points are 2D coordinates. If angles are compared or
distances calculated, there may be differences in the distances or angles seen on the
1image.

Note: 6DOF calculations can be made using the 2D calibration movement origin and
axis. However, tracking is possible on the XY plane, but tracking is not possible for the
movement in the Z direction. If performing 6DOF measurements combining these, be
careful of the activity. This is not a perfect relative coordinate system.
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(i) 6DOF Analysis Graphs [ver.3.13 or later]
An analysis graph can be displayed of the XYZ, roll, pitch, and yaw values from the 6DOF
measurement results.

[6DOF] Tab

(a) Basic Operation

New Graph

General Length Angle Area  Point Ange Plane GDOM
mussssssssssdEnumnnn

[6DOF] tab selection

¥ eeevmrm: ® vertical Axis Horizontal Axis 5
n Phsical Component Physical Comparart %
®  |Pos(aDOF) | @®x Frame No 3
: Unit Ov Unit :
: raw “l or raw ~ :
= u
- L]
- L]
u L]
[ ] - .
6DOF object lis . 1= =@ Axis settings
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEmEe"

Graph

Graph

Golot

|Graph 02

| [Graph_02 : 6DOF 1

% Pos(6DOF) | M Rec (bright) v GCustom

Filter
Type

Graph Companent GColar

@ Mo Filter
O Butterworth
OoFs

O Moving-Aerage

Celete All

Draw in the same
¥
graph

Apply befars physical Load Template Save Templste

caloulation

GClose Draw Graph

List of measurement points: Select the 6DOF object to be used for calculations.
Graph horizontal axis and Graph vertical axis: Graph settings.

Create a graph showing the 6DOF calculation results. The units are only raw (units

for 6DOF calculations).
(b) Physical Quantities
(G POS (6DOF)

Create a graph of the location elements Physical POS (6DOF)
(X,Y, and Z) for the 6DOF measurement Quantities
results. Units raw
Elements XY Z
% [Analyss Graph Graph 01 = en %

Graph_01: 600F 1 pitch Angle(6DCF)

Graph.0f : 6D Gragh.01 : 6DOF 1 - yaw Anglel 6DOF)

OF 1 : moll AnglelGDOF)
Angi(B00Frw)

Graph.0f : 6DOF 1 mcm‘-ﬁ-:ie[ewr)

~Seq Anglal 8 DOF raw, AngielGOOF)[raw]
4000 1 73915 8
5000 167016 7341 -53.710
6000 166.141 72821 53579
7.000 165.119 72150 53422
2000 162,999 71444 -53.247
9.000 162764 70.209 -53.049 |

10—39



MOVIAS Neo V3 User’s Guide nac Image Technology, Inc.

(i) ANGLE (6DOF)
Create a Physical 5 Anatyss Graphl Grapn 01 —
graph of the || Quantitie e
attitude S Graph_01 | BOOF 1 - roll Angle( 0 Graph_D1 | 6DCF 1- pitzh Angle(B0CH
elements
(roll, pitch,
and yaw) for ; ,
the 6DOF | e

OF 1 - il Angle(6D0F) | Graph01 - GDOF 1  pitch AngielGDOF) | Gragh,01 - 6DOF 1~ yaw AnglelGDOF)
Anga(6DOF )] Angla(600F ){raw] Angl(600F)[raw]
measuremen o e
X 167747 73915 53518
t I‘esults. X 167.016 73411 -53.710
166,141 72821 53579
! 165119 72150 53422
8,000 163.999 T1.444 -53.247
9.000 162764 70.709 -53.049

Units raw
Elements | roll, pitch, yaw

Elements are sorted and displayed depending on setting of deconstruction method for 3D
angles (Euler).

Example: YXZ 7ZXY
Companent Component
@) pitch Op=
O vaw O roll
O rall O pitch

[v3.13 or later] The analysis graph series is displayed in the order in which the
components are selected/added.

Example:
XYZ 7ZXY
roll(red), pitch(green), yaw(blue) yaw(red), roll(green), pitch(blue)
T———— == | o =
Sraph [l | ceacLis| 3| ol

Note: After creating a graph using analysis data, set the 3D angle decomposition method
(XYZ, XZY, ...). If you change the 3D angle decomposition method, the series name of
analysis graph remains the same as when it was created. It is recommended to recreate
the analysis graph.

Example: List of Analysis Graphs
When created with "YZX" settings After that, when changed to "XYZ" settings

i [Analysis Graph] Gragh 07 [E=SEeR =5 2 DAnalysis Graph) Graph_08 =508 %"
Graph  List Graphlist Graph  Lst  |Graphjsi] |
Graph07 - BDOF 1 - ol AngelS00F) | Graph7 - AD0F 1 - pitch Angh{S00F) | Gresh 07 -00F 1 - yaw Argie(4DCF) 2 Graph 06 6DCE |l Argal6D0F] | Gragh 08 | 60OF 1 - ptch Args(0DGF) | Gran 08 G0OF 1 yaw Acgi(600F) =]

e ergststoRlad Anpa0E lrwd Angs600F ) = A a0 Ny e e FraloD0r ]

m 1203

2000 ETE gz EFT

3000 14089 @z 168939

4000 15261 aom 168067

5000 15508 e 168138
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(c) Superimposed Display of the 2D-6DOF Results

The 2D-6DOF results can be displayed as part of an annotation figure.

Select [Select Diagram to Show] from the right click menu for the image to open the
select display dialog. Select the 6DOF number or figure from the select analysis tab for
superimposed display.

STOW Y-AXis DITection
0Nt 6 + Show Grid
+  Show Scale Line Segment
Zoom Tool
Zoom In
Zoom Qut
Actual Size
Full Screen

Full Display

+~ Standard Display
Alignment Display
Overlay Display...
Afterimage Overlay Setting...
Select Diagram to Show...

[Select Diagram to Show] menu

Select Displa X -0.000

play Angle(6DOF)[raw]
Diagram Option  Analysis Option | -0.000
Angle{6DOF)[raw]

alue) Superimposed display of numbers
Clroliivalue) 0.000 -

[ pitch{value) Angle(6DOF)[raw]
WEDOF 1¢value)
GDOF 1(Diagrarm)

1X.,2)=0.000, 0.00U, 0.000,
z"raw Roll Pitch)=-0,000, 0.000, -u_unnz

(8] I Cancel |

Select superimposed display for 6DOF results.
With a numerical superimposed display, the 6 elements (X, Y, Z, Roll, Pitch, and Yaw) of
the 2D-6DOF calculations are displayed.

(X,Y,Z)=X value, Y value, Z value

(Roll,Pitch, Yaw)=Roll value, Pitch value, Yaw value
Note: The order of (Roll,Pitch,Yaw) values differs depending on the version of MOVIAS
Neo. [v3.24 or later] Automatically sorted by current settings of 3D angle decomposition
method (XYZ, XZY, ...) can be obtained. [v3.13~v3.23] The order of Roll, Pitch, Yaw is
fixed.

With a diagram superimposed display, the arrows for the 3 axes are shown superimposed
on the starting point location (0.0,0.0,0.0) of the rigid body subject to 6DOF
measurements. The red arrow is the X axis direction, the green arrow is the Y axis, the
blue arrow is the Z axis, and the attitude for each of the 6DOF measurement targets is
expressed. Also, the movement trajectory of the rigid body is displayed.

Note: The superimposed display of 3-axis arrow shapes is not reflected even if the 3D
angle resolution method (XYZ, XZY, ...) is changed.
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(d) Export File

() Export File of the2D-6DOF Calculations.
First, access [Display List of 6DOF Measurement Results] to display the contents to be
exported.

Select [Save 6DOF] from the right click menu on the list. The save dialog will appear so
select the destination and save. Select a semicolon (;) or comma (,).

[= [Measurement List]

BDOF 1 BDOF 1 GOOF 1 GOOF 1 GOOF 1 BDOF 1
F-5eq |Rall-6DoF |*itch-B00F| Yaw-600F| X-6DoF | Y-6DoF | Z-GDoF

108.000 -9.35... 6.712... 1.468... 1510.... -555.... 668.0..
112.000 -8.97... 6.911... 1.135... 1507.... -546.... 667.8...
116.000 -9.04... 6.951... 1.179... 1507.... -546.... 6B67.7...
120.000 -9.15... 6.903... 1.136... 1507.... -546.... 667.0...
124.000 -9.01... 6.811... 1.194... 1507.... -546.... 667.0...
128.000 -9.05... 6.985... 1.113... 1507.... -545.... 667.6...
132.000 -9.06... 6.886... 1.235... 1507.. -545.... B67.6...
136.000 -9. 1.7" ﬁ 881.. 1 D45 1507.. —545.... 667.9..
140.000 _
144.000 —9 26 ﬁ 628 Print
148.000 -9.06... 6.959..
152.000 -9.09... 6.8?5... Save as File Format >
156.000 -9.06... 6.867...
160.000 -9.20.. 6.762... ooz Lof
164.000 -8.99... 6.800...
168.000 -9.16.. 6.846... Braperty_ 5
172.000 -9.36... 6.675... 1.533... 1510.... -356.... 669.1...
176.000 -9.07... 6.808... 1.236... 1507.... -547.... 668.0...
[Save 6DOF] menu
I 6DoF Result Save X
& v 1T » This PC » Windows8_05 (C:) » 05 » Temp v | O £ Search Temp
Organize New folder == - e
= This PC ~ Name - Date modified Type Size
-4 3D Objects No items match your search.
I Desktop
@ Documents
¥ Downloads
J” Music
= Pictures
m Videos
% 9 Windows8_0S (C)
¥ Network I v
File name: v
Save as type: [6Dof Result File(comma separated) (*.csv) Lo
600of Result File(semicolon separated) (*.txt)
60of Result File(comma separated) (*.csv)
~ Hide Folders Cancel

[6DOF Result Save] dialog
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(ii) Contents of the Export File for 2D-6DOF Calculations
CSV file constructed from 1 header row + data. Select a semicolon (;) or comma ().
$ Header Part
The first row of the file is fixed at
#Time;X;Y;Z;Roll;Pitch; Yaw;m00;m01;m02;m10;m11;m12;m20;m21;m22.
Since v3.24, depending on the setting of 3D angle decompose (XYZ, XZY, ...) in the
angle unit of the output tab of the project information, the part of “Roll;Pitch;Yaw”
sorted and output. Fixed to "Roll;Pitch;Yaw;" from v3.13 to v3.23.

Example: Since v3.24, for ZXY setting

#Time;X;Y;Z;Yaw;Roll; Pitch;m00;m01;m02;m105m11;m12;m20;m21;m22

$ Data Part
$ $ The first row is time. Milliseconds.
$ $ Subsequent rows are the data for each of the 6DOF objects.
There are 15 values for a single object.
The order from the left is (X coordinate, Y coordinate, and Z coordinate), (Roll value,
Pitch value, and Yaw value), (with 3x3 rotation matrix shown, there are 9 elements).
The units for angles are as set. (ex. degree or radian)

Roll, Pitch, Yaw:
The ranges for Roll, Pitch, Yaw are as follows.
~180° < Oy < 180°, —90° < By < 90°, —180°< 6, < 180 °

The final attitude is calculated as R = R, (6,,)R, (Hpitch)Rz (Hyaw) .
The rotation matrix is as follows.

1 0 0
R,(0)=(0 cosO —sinéd
0 sinf cos@
cosf@ 0 sin@
Ry(0)= 0 1 0
—sin8 0 cos@
cos@ —sind 0)

R,(0) = (sin 0 cosf O
0 0 1
Note: This is the same format as the simple 6DOF measurement results.

m00;m01,m02;m10;m11;m12;m20;m21;m22 part
Each element for a matrix of 3 rows and 3 columns.

Rotation [m00 m01 mUQ-‘
Matrix mll0 mll ml2

lm?ﬂ m21 mQQJ

has this arrangement.
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10.3.3 2D-6DOF GUI

Right Click Menu

Perform the following using the right click
menu (figure on the right) of the 2D-6DOF
object node.

= 2D6D-Sample-N

E| Primitive Data

=@ mx5 7701-1-N005

_- Measurement Image
Real Scale Conversion
... No Correct.

» Change Node Name
Changes the name of the 2D-6DOF
object.

>  Delete [—]---- Measurement Data
Deletes the selected graph node and 3% Current Project
its 6DOF analysis results. - =4 6DOF 1

>  Edit i 6DOFZ  Rename Node
Displays the [2D-6DOF Analysis -8 Analysis D Delete
Dialog p. 10—45] so the settings can View
be edited. m—
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2D-6DOF Analysis Dialog

Make the 6DOF settings and the graph settings using this dialog.
Set the following items.

Load and edit [Reference Points]
6DOF node name

Coordinate units (mm/cm/m)
6DOF starting point settings

» Reference points

» Offset

Drawing settings
(Dynamic2D-6DOF)

ANENE NN

AR

After finishing, the 6DOF node is added at the bottom of the [Current Project] node.
2D-6DoF analysis

Name [x [ |z | Pointm \

[“Jrointo -2.27043 (+0)  -162.606 (+0)  +33.1125 (+0) -1 Units:

DPomt 3 +55.0062 (+... +19.3903 (+... +52.5082 (+... 4 mm =

[Irointa -0.133757 (+.. +44.345 (+2... +61.7947 (+.. -1

[Jroints -55.5735 (-5... +20.9123 (+... +52.4144 (+.. 11 Grigin

[roint 7 +72.9333 (+... -76.8853 (+8... -6.50323 (-3... -1 r -
Cal-Coordinate

[Jroints +81.6334 (..  -34.4060 (+1... +14.4346 (-1.. 1

[Jrointe +74.6365 (+..  +14.1495 (+... +10.6584 (-2... 2

[Jroint 10 +27.5599 (+.. +62.3717 (.. +8.94793 (-2... 6 Node Title:

[Iroint 11 -26.9378 (-2... +62.0753 (+.. +8.0145(-24.. 8 ,ﬁ

[Iroint 12 -70.0134 (-6... +25.0073 (+... -0.849734 (-.. 10

[Iroint 13 -83.7600 (-8... -32.3714 (+1... +14.3075 (-1.. -1 E—

[“1roint 14 -72.5444 (-7... -87.0624 (+7... -1.95657 (-3.. -1 Q

[IPoint 15 +71.24 (473.... +1.17986 (+... -47.8041 (-8... 3 Export

[[Ipoint 16 +47.5087 (+... +40.4886 (+... -40.8403 (-B... 5

["1Point 17 +0.280051 (... +57.9136 (+... -52.143 (-85... 7 - Dynaric

6DoF Origin offset. ApF I

Origin Point [Centorid] - output on this
[v dynamic

™ Offset ‘32 il ‘n il |n il 2D-6DoF basis.

0K | Cancel

2D-6DOF dialog. Click OK to create.

» [Units] combo box
Select the units for the coordinates.
- [Reference] combo box
Set the standards for the 6DOF results to be calculated.
[Cal coordinate system]: Calculate the position * attitude viewed from the
calibration coordinate system.
[Top frame]: Calculate the relative position * attitude from the position and
attitude of the top frame.
[TO frame]: Calculate the relative position * attitude from the position and
attitude of the TO frame.
- [Node name] edit box
Set the name of the 6DOF node. Use a unique name.
+ [Import] button
Select the 6DOF reference coordinate file to load those coordinates.
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- [Export] button
Save the currently displayed coordinates to a 6DOF reference coordinates file.
- [Draw Settings] button
Switch the trajectory display for the starting point of the rigid body with 6DOF
measurements ON/OFF and set the colors of the trajectory lines and the trajectory
display range (around a certain frame).
+ [Dynamic 2D-6DOF] checkbox
Enables 2D-6DOF. If checked, a check will appear in the [Reference Point List].
Points checked here will be used as calibration points for the dynamic 2D-6DOF.
+ [output on this dynamic 2D-6DoF basis.] checkbox (Select Coordinates)
Select the output coordinates. If not checked, the 2D calibration coordinates are
output. If checked, calculations are made with the calibration coordinates used for
dynamic 2D-6DOF.
Compared to output with other devices, it is convenient to check this.

|7Dyr1 f the d . OF b . Name |X |Y |2
- If the dynamic 2DD-6 DOF box 1s ["JPoint o -2.27043 (+0)  -162.606 (+0)
e checked., the checkbox appears [1Point 3 +55.0062 (+... +19.3903 (+...
W dmeme [ on the list. [Jroint 4 -0.133757 (+... +44.345 (+2...

_il 2D-6DoF i
- h [roint 5 -55.5735 (-5... +20.8123 (+.. -
["IPoint 7 +72.9333 (+... -76.8853 (+8... -

of Select output coordinates _I?K +81.6334 (+... -34.4960 (+1... -
* Checked

Output with the dynamic 2D-6DOF

coordinates Points selected with this checkbox become

* Not Checked ] the dynamic 2D-6 DOF calibration points.
Output with the Cal coordinates

Used with dynamic 2D-6DOF

- 6DOF Starting Point
Input auxiliary function for the reference coordinates. This is a function to apply
the offset batch to the 2D-6DOF reference coordinates.

2D-6DaF analysis

Name [x [v [z [ Pointm |
[Iroint o 2.27043 (+0)  -162.606 (+0) +33.1125 (+0) -1 Units:
[IFoint 3 +55.0062 (+...  +10.3003 (+... +52.5082 (+.. 4 p— -
] Foint 4 “0.133757 (. +44.345 (+2...  +61.7947 (.. -1
[Iroint 5 555735 (-5... +20.9123 (+.. 4524144 (.. 11 arigin
["1roint 7 +72.9333 (+.. -76.8853 (+8... -6.50323 (-3.. -1 -
) Cal-Coordinate w
[Ipoint 8 +81.6334 (... -34.4960 (+1.. +14.4346 (1. 1
[IFointa 474.6365 (+..  +14.1405 (+.. +10.6584 (-2... 2
[C1Foint 10 427.5509 (+... 4623717 (+... +8.94793 (2. 6 Node Title:
[lPoint 11 -26.9378 (- 462.9753 (+ 48,9145 (-24 ADOOF 1

Original coordinates and offset coordinates

Import
[1Enint 15 471.24 (47 +1.17986 [+ -47 3941 [- 3 Export
6DOF origin point settings area .
— Dynamic
Select reference points combo box
Origin Point [rcentoria; =] .
[ offset [z = o =P = | Specify the Offset

oK Cancel

The [6DOF starting point] area is below the list. The settings for the starting point
offset are made here. The value after applying the offset and the original value is
shown on the list.
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[Contents of the List Display]

Two numbers are shown in a single cell. The [import] value is shown in parenthesis
and the value is that input by manually editing the CELL. The value on the left side
is the value after offset application.

When manually editing the value, the value in parenthesis is editing.

The value for the [centroid] is shown at the very bottom. These coordinate values are
the values that are used when the centroid is selected in the combo box as the
reference point.

Values on the left are the values are being offset Values in parenthesis are the originals

Name [x 1 [ |z
[Jraint§  -2.27043 () -162.606 (+0) +33.11)5
[[Jroint§  +55.0062 (457.2767) +19.3903 (+181.996) +52.5052
[Jrointd -0.133757 (f2.136... +44.345 (+206.951) +61.79§7

+0) Units:
+19.3958)

(
(
(+28.6822)
(

T

I

[JPoint § -55.5735 (-§3.3031)  +20.9123 (+183.518) +52.41}4 (+19.3019) .
[#]Point 16 +49.7792 +203.004 -82.9527 W
[“]Point 17 +2.55949 +220.52 -85.2555

[“]Point 18 -45.1166 +204.309 -83.0252 mp
[vlpoint 19 69,9156 +165,502 -81,1057 -
[ Centroid +8.91404 +157.413 -10.4089 Exp

Coordinates for the center of gravity are shown at the very bottom of the list

Values shown on the list. Both the value after offset and the original values are shown.
Coordinates for the [centroid] are shown at the very bottom.

Select reference points combo box
v" Reference Coordinates System

The reference coordinates input is used without being changed.
v" Centroid

Parallel transport of all points so the center of gravity of the input reference
coordinates is (0,0,0).

With [dynamic 2D-6DOF], the center of gravity for the measurement points
(the center of gravity for the points not checked on the list) is used. To check
the current coordinates for the center of gravity, look at the [Centroid]

coordinates at the very bottom of the list.
v' Select Measurement Points

Parallel transport of all points so the coordinate of the designated point is
(0,0,0).

Specify the Offset

If [Offset] is checked, the coordinates specified are calculated with the coordinate
system added. If not checked, these offset values are not used.
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[Display Settings]

Make the 6DOF display settings from the [Output] tab in the [Information to set up
parameters of this Project] dialog.

Range: Display in a range of +180° (Default) or display in angles from 0~360°.

Units: Radian display or displayed in degrees (Default).

XYZ~ZYX: Deconstruction method for 3D angles. (Euler) The default is deconstruction
in the order of XYZ.

Information to set up prameters of this Project X

General] Image  Output l

Unit of Length
T m " ocm ® mm " um

Murmber of 3 4:

Unit of Time

(" sec ® mzec (" ugec " hhmmss

Murmber of 3 4:

Unit of Angle

| " Deeres (8 Radian | _/
_— Range

| C+/-180 @ oze0 |

l(‘xvz O oIy O ¥R O vIX @ TRV (‘zvx'
| |

Deconstruction method for 3D angles | | concel

Units

Setting for displaying angles. Set the unit, range, and deconstruction method.

Note: [Since v3.24] After changing for Deconstruction method for 3D angles, the value
may not match the existing series (item name) in the analysis trajectory diagram. It
is recommended to recreate the analysis graph.

Example: List of analysis trajectory graph

Example: Create graph with ZYX -> Update to XYZ

Céz, [Analysis Trajectory Graph] No Name1 Cﬁ [Analysis Trajectory Graph] No Name1
Graph List  |GraphList| | Graph List  |Graphlist]
6D0OF 1 GD0OF 1 6D0OF 1 GOOF 1 §00F 1 GDOF 1 GDOF 1 GOOF 1 GDOF 1 GOOF 1 GOOFA GDOF 1
Yaw—6D0oF |Pitch-600F | Rol-600F | X-6DoF | Y-6DoF | Z-6DoF Yaw—G00oF | Pitch—800F | Roll-60DoF | X-60oF | ¥-6DoF | Z-6DoF
1.952 0.022 0.003 0462 0.734 0.942 -0.000 0.000 -0.000 0.000 0.000 0.000
2982 -0.015 0.011 0.920 0.803 0.207 -0.015 -0.020 0.140 0.499 0.096 0.033
4172 -0.030 0.004 0.744 0.319 -0.147 -0.010 -0.008 0.522 0.292 -0.058 -0.061
5.542 -0.025 -0.009 0.819 0.193 0.091 0.008 -0.003 1137 0.321 0.172 0.202

The timing at which the arrangement is reflected by the setting of the decomposition
method of the 3D angle is as follows.
Item name in the measurement list: When changing the decomposition method of 3D
angles
Analysis graph series (list item name): When creating an analysis graph
Analysis graph list value: When changing the decomposition method of 3D angles
Roll/Pitch/Yaw items in the analysis trajectory chart list: When creating an analysis
trajectory graph
Values in the analysis trajectory chart list: When changing the decomposition method of
3D angles
Sorting and numbers of Annotations (Roll, Pitch, Yaw) on Measurement Images: When
changing the decomposition method of 3D angles
Note: [v3.13-3.23] Measurement list, analysis graph/trajectory chart list, annotation
(Roll, Pitch, Yaw) (old ROT=...) is a fixed arrangement of Roll/Pitch/Yaw. (No sorting)
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11. Appendix

Appendix A GUI Overview

(a) Menu

All operations. Switch according to the project open. There are also menus that can
only be used with specific modes.

B If a project is not open

File Help

M While a 2D project is processing

|£i|e View Playback Tracking 2D Construction Analysis Tool Window ﬂelp|

B While a 3D project is processing

|Ei|e View Playback Tracking 3D Construction Analysis Tool Window ﬂelp|

v File

Eile Help
New 2D Project Ctrl+2
New 3D Project Ctrl+3
Open Project... Ctrl+0

Project Template >
Session >

1 CAtemp\CellularSampleProject\CellularSampleProject.nmp

Environment Settings
Exit

(if a project isn’t created)

File View Playback Tracking 3D Construction Analysis Tool Window Help

New 2D Project Ctrl+2
New 3D Project Ctrl+3
Open Project... Ctrl+0

Close Project

Save Project Ctrl+S
Save Project As...
Rename Project

Project Template >
Session >
Import >
Export >
External Project Analysis Result >

Printer Setting...
Print... Ctrl+P

Project Information
Environment Settings

1 C\temp\CellularSampleProject\CellularSampleProject.nmp

Environment Settings
Exit

(if a project is open)
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New 2D Project
Create a new 2D project.
Requires a MOVIAS license key for 2D analysis and 3D analysis.

New 3D Project
Create a new 2D project
Requires a MOVIAS license key for 3D analysis

T BN EOND FH A,
Opens a specific project.
Requires the MOVIAS license key for the project.

Close a Project
Closes a project.

Save a Project
Saves a project.

Save Project As
Assigns a name to the current project to save it. Changes the name of the
current project.

Project Template
Creates a project from a template or creates a template from the current
project.

Session
Opens a session and performs processing to save and close.

T BTN FHE A,
Adds [Reference Image] or [Analog Waveform] to the project.

T BTN FHE A,
Exports project data to another file.
CSV export of measurement coordinate data
Export image to AVI - still image
Merged export
Excel export

ANENENEN

Remove External Project Analysis Results
Deletes an external project linked to a project.

Printer Settings
Shows the printer settings dialog.

Print
Prints the current active window.

T T —I ZRICN RO A,
Displays or changes the project settings.
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T T ZRITNEOND A,
Displays or changes the MOVIAS Neo settings.

Exit the Application
Ends the MOVIAS Neo application.

v View
View Playback Tracking

~  Project Tree
v Zoom View

Toolbar »
~  Status Bar

Tracking Graph

Zoom Tool

Zoom In

Zoom QOut

Actual Size

Full Screen

Frame Counter »

Project Tree, Zoom View, Toolbar, Status Bar
Switch each tool control between show/hide.

Zoom Tool, Zoom In, Zoom Out, Actual Size, Full Screen
Adjusts the size of the image displayed.

Frame Display
Switches the frame units used for viewing between time and frame number.

v Play

Playback Tracking 2D Construc

Sync Display Mode
+ Display Mode

Tracking Mode

T=0 Setting

Image Preprocessing

Image Quality

Synchronized Display Mode
Puts each window into the synchronized display mode.

View Mode
Puts the active window into the view mode.

Tracking Mode
Puts the measurement image into the tracking mode.

Time Starting Point (T0) Settings
Sets the current frame to the time starting point (T0).
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Image Pre-Processing
Performs image rotation, resizing, interlace removal and image quality
adjustment for tracking.
Adjusts the image quality for display with [Adjust the Window Image].

Adjust the Window Image
Adjusts the image for viewing.
Image quality adjustment for tracking is performed with [Image Pre-processing].

v" Tracking

Tracking 2D Construction Analysis Tool Window He  Tracking 3D Construction Analysis Tool Window He

Select Measurement Point > Select Measurement Point >
Relocate Measurement Point Relocate Measurement Point
Measurement Point Property Measurement Point Property

Delete Measurement Paint Relocation among Cameras (3D)

Delete Tracking Result of the Selected Range Delete Measurement Point
Control > Delete Tracking Result of the Selected Range
Interpolate Hidden Points Control >
Tracking Property Interpolate Hidden Points
Specify Tracking Range Tracking Property

(2D analysis project) (3D analysis project)

Specify Measurement Points
Selects the target marker for the measurement points to be added.

Rearrange Measurement Points
Rearranges measurement points.

Measurement Point Properties
Sets the properties for the measurement points selected.

Rearrangement between Cameras (3D only)
Camera mapping. Used when setting measurement points for 3D analysis.

Delete Measurement Points
Removes the selected measurement points.

Delete the Tracking Results for a Specified Range
Deletes the tracking results for the selected measurement points.

Operation
Performs tracking operations.

Select from Step Backward, Reverse, Stop, Forward and Step Forward.

Interpolate Hidden Points
Shows the interpolation dialog for function fitting.
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Tracking Properties
Displays the tracking settings dialog.

Specify Tracking Area (2D only)
Switches to the mode to specify the tracking area.

v' 2D Construction, 3D Construction
3D Construction  Analysis Tool Window Helg

2D Construction  Analysis Tool Window Helj Calibration
Calibration Status Setting > Lens Distortion Correction
Extended Lens Distortion Correction

. ™ Tl r‘ i 5
Lens Distortion Correction Create 3D Measurement Data

Extended Lens Distortion Correction Evaluate 3D Construction Error
2D Construction Status Display 3D Construction Status Display
(2D analysis project) (3D analysis project)

Calibration Status Settings (2D only)
Performs real scale or changing perspectives.

Calibration (3D only)
Switch to the 3D calibration mode.

Optical Distortion Correction
Uses the optical distortion correction chart to perform optical distortion
correction.

Expanded Optical Distortion Correction

Performs expanded optical distortion correction. (improved method of
calculating distortion correction, chessboard, and qualitative correction without a
chart)

Create 3D Measurement Data (3D only)
Creates 3D analysis data.

Evaluate 3D Construction Error (3D only)
Shows the construction error for the 3D analysis data.

Display Measurement Data Construction Status

Shows the error status for data construction.
Cannot be used when the data construction is successful.
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v'_ Analysis
Analysis | Tool Window Help Analysis | Tool Window Help

Create Momentum Graph > Create Momentum Graph >
Create Trajectory Graph Create Trajectory Graph
Create Stick Create Stick
2D-6DOF Analysis 6D0OF Analysis
Mass Setting Mass Setting
Calculate Partial Gravity Calculate Partial Gravity
Add Virtual Point Add Virtual Point
Add Customized Virtual Point > Add Customized Virtual Point >

(2D Analysis Project) (3D Analysis Project)

Create a Graph of the Momentum
Displays the create graph dialog.

Create Trajectory Figure
Displays the create trajectory figure dialog.

Create Sticks
Creates and displays sticks.

2D-6DOF Analysis (2D only)
Displays the 2D-6DOF analysis dialog.

6DOF Analysis (3D only)
Displays the 6DOF analysis dialog.

Mass Settings
Displays the mass settings dialog.

Partial Center of Gravity Calculations
Displays the partial center of gravity calculations.

Add Common Virtual Points
Displays the dialog for creating common virtual points.

Add Custom Virtual Points
Displays the dialog for creating custom virtual points
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v Tool
Tool Window Help Tool Window Help
Stick Definition Stick Definition
Select Object Select Object
Add Rectangle Add Rectangle
Add Ellipse Add Ellipse
Add Line Add Line
Add Text Add Text
Undo Undo
Redo Redo
Status Bar Display Setting > Status Bar Display Setting
(2D Analysis Project) 3D Coordinate Transform
(3D Analysis Project)
Stick Definition

Defines sticks

Select Object
Selects the figure created on the image.

Add Rectangle
Adds a rectangle on the image.

Add Ellipse
Adds an oval on the image.

Add Line
Adds a line on the image.

Add Text
Adds text to the image.

Undo
Returns to the operation previously performed on the figure.

Redo
Corrects the previous operation.

Status Bar Display Settings

>

Selects the items displayed on the status bar (coordinates, RGB values,

brightness values)

3D Coordinate Transform (3D only)
Displays the 3D coordinate conversion dialog.

(00355)LL
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v Window
Window Help
Cascade

Tile Vertically

Tile Horizontally

~  (Video) [Measurement Image] Cellular.avi
Window List

Cascade, Tile Horizontally, Tile Vertically

nac Image Technology, Inc.

Rearranges the window according to the method specified.

Window List
Shows a list of the windows currently displayed.

v Help
Help

Manual
About MoviasNeo...

Manual
Shows the MOVIAS Neo manual (pdf file).

About MOVIAS Neo
Shows the version of the MOVIAS Neo application.

(b) Status Bar

Displays the image coordinates and brightness or RGB
values for image windows. Displays the graph
coordinates for graph windows.
Select the items to display with [Tool] — [Status Bar
Display Settings] on the menu.

() Right Click Menu

(i) Measurement Image (Display Mode, Sync Display
Mode)

Change to Tracking Mode
Switches to the tracking mode

Copy to Clipboard

Copies the displayed image to the clipboard
Copy to Image File

Outputs the displayed image to the file
Print Screen

Prints the screen displayed
Output AVI File

Outputs the image to an AVI file

Display Tracking Points

11—8
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Change to Tracking Mode

Copy to Clipboard
Copy to Image File
Print Screen

AVI File Output

Show Tracking Point
Show Image

Show Trajectory
Show Stick

Show Coordinate Axis
Show Diagram

Show Tracking Range

Show Alignment Base Point
Show Reference Line
Show Origin

Axis Direction
w Grid

w Scale Line Segment
Zoom Tool

Zoom In

Zoom Qut

Actual Size

Full Screen

Full Display

Standard Display
Alignment Display
Overlay Display...

Afterimage Overlay Setting...
Select Diagram to Show...
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Switches between show * hide for all tracking points
Show Image

Switches the image between show or hide
Show Trajectory

Switches all the tracking points between show or hide
Show Sticks

Switches all the sticks between show or hide
Show Figure

Switches all the figures between show or hide
Show Tracking Range (2D only)

Switches the tracking range between show or hide
Alignment Reference Points

Switches alignment reference points between show or hide

Show Reference Lines (Real Scale Conversion, Changing Perspectives Only)
Switches the reference lines between show or hide

Show Starting Point (Real Scale Conversion, Changing Perspectives Only)
Switches the starting point between show or hide

Show X Axis (Real Scale Conversion, Changing Perspectives Only)
Switches the X axis between show or hide

Show Y Axis Direction (Real Scale Conversion, Changing Perspectives Only)
Switches the Y axis between show or hide

Show the Grid (Real Scale Conversion, Changing Perspectives Only)
Switches the grid between show or hide

Show the Scale Lines (Real Scale Conversion Only)
Switches the scale lines between show or hide

Zoom Tool
Enables the zoom tool
Zoom In
Zooms in the image
Zoom Out
Zooms out the image
Actual Size
Displays the image as actual size
Full Screen
Displays the image fit to the size of the window

Standard Display
Standard display of the image
Alignment Display (option sold separately)
Displays the alignment of the image
Overlay Display (option sold separately)
Shows the overlay settings dialog

Afterimage Overlay Setting

Displays the afterimage overlay setting dialog if the afterimage overlay setting
(option sold separately) are enabled

Switches the afterimage between show or hide if the afterimage overlay setting are
disabled
Select Diagram to Show

Displays the select diagram to show dialog
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(i) Measurement Image (During Tracking Mode)

Change to Display Mode

g X Change to Display Mod
Switches to the display mode s o Hepay Tete

Select Measurement Point >

. . Relocate Mesurement Point
Specify Measurement Points

Specifies the measurement points
(selected measurement point, quadrant, white
dot, black dot, feature point, fixed point)
Rearrange Measurement Points

Delete Measurement Point
Delete Tracking Result of the Specified Range

Show All Measurement Points
+~  Show Diagram
Show Tracking Range

Rearranges the selected measurement | Show Stick
pOintS Tracking Property
Delete Measurement Points Preference
Deletes the selected measurement points s i L 5
Delete the Tracking Results for the Specified
Range

Displays the [Delete Tracking Results for the Specified Range] dialog

Show Figures

Switches between show or hide all the figures
Show Tracking Range (2D only)

Switches between show or hide the tracking range
Show Sticks

Switches between show or hide the sticks
Tracking Properties

Shows the [Tracking Properties] dialog

Save Tracking Data as
Saves the tracking data to a CSV file

(iii)) Measurement Image (During Specify Tracking Range Mode)

Change to the Tracking Mode
Switches to the tracking mode | Change to Tracking Mode

Delete
Delete | Delete Al
Deletes the selected tracking range Fro o Tl
Delete All Copy to Image File

Deletes all of the tracking range Print Screen
Copy to Clipboard - Show Tracking Point

Copies the image displayed to the clipboard v Show Trajectory
Copy to Image File ' Show Stick

Exports the image displayed to the file o7
Print Screen

Show Image

Show Tracking Range

8 . Zoom Tool
Prints the screen displayed Zoom In
Zoom Out
Show the Tracking Points Actual Size i
Switches between show or hide all the tracking | () Sy )
points {1 Full Display

Show Image
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Switches between show or hide the image
Show Trajectory
Switches between show or hide the trajectory of all tracking points.
Show Sticks
Switches between show or hide all the sticks
Show Figures
Switches between show or hide all the figures
Show Tracking Range
Switches between show or hide the tracking range

Zoom Tool
Enables the zoom tool
Zoom In
Zooms in the image
Zoom Out
Zooms out the image
Actual Size
Displays the image as actual sized
Full Screen
Displays the image fit to the size of the window

(iv) Calibration Image (3D)

Switch to the calibration mode
Switches to the calibration mode (3D)

Copy to Clipboard Change to Calibration Mode
Copies the displayed image to the clipboard
COpy to Image File Copy to Image File
Outputs the displayed image to the file Print Screen
Print Screen
Prints the screen displayed

Copy to Clipboard

~  Show Control Point
v  Show Image

Show the Control Points Lreaiiizil
Switches between show and hide the control points Delete Detection Range

Show Image Delete All Detection Range

Switches the image between show and hide Zoom Tool
Zoom In

Detection Range Zoom Out

Sets the detection range for the auto detection of ) S

white dots Full Screen

Full Display

Delete the Detection Range

Deletes the detection range for the auto detection of the selected white dots
Delete All of the Detection Range
Deletes all of the detection ranges for the auto detection of white dots

Zoom Tool

Enables the zoom tool
Zoom In

Zooms in the image
Zoom Out

Zooms out the image
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Actual Size
Displays the image as actual sized
Full Screen

Displays the image fit to the size of the window

(v) Distortion Correction Chart Image
Switch to the Optical Distortion Correction Mode

Switches to the optical distortion correction mode

Copy to Clipboard

Copies the image displayed to the clipboard
Copy to Image File

Exports the image displayed to the file
Print Screen

Prints the screen displayed

Show the Control Points
Switches between show and hide the control
points

Show Image
Switches the image between show and hide

Zoom Tool
Enables the zoom tool
Zoom In
Zooms in the image
Zoom Out
Zooms out the image
Actual Size
Displays the image as actual sized
Full Screen

Displays the image fit to the size of the window

(d) Toolbars
() Project Toolbar

Performs project operations.

LS Y

New 2D project
New 3D project

Save project

Print

[2b
(b
ﬁ Open project
]
=
%

Help

11—12
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Change to Lens Distortion Correction Mode

Copy to Clipboard
Copy to Image File
Print Screen

Show Control Point
Show Image

Zoom Tool
Zoom In

Zoom Out
Actual Size
Full Screen

Full Display
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(ii) Import Toolbar

Imports external data. Imports image and waveform data.

2 Import external image: Imports image data.

Import external waveform data: Imports waveform data.

(iii) Operation Mode Toolbar

Tool bar to switch operating modes. The tracking mode can only be used when the
measurement window is active.

oo«

-
Synchronized Display Mode: Accesses the synchronized display mode.
L Display Mode: Accesses the display mode.

Tracking Mode: Accesses the tracking mode.

(iv) Settings Toolbar

Tool bar to perform the following processing on tracking and measurement data.
Different for 2D and 3D analysis.

<: % %: ﬁ" @EJ (2D analysis)
WphZEE - ER
2018 (3D analysis)

Real Scale Conversion: Performs real scale conversion.
Enabled during measurement image display for 2D
analysis.

Changing Perspectives: Changes perspectives.
Enabled during measurement image display for 2D
analysis.

w 3D Calibration:

Performs 3D calibration.

< Add Virtual Point:  Switches to the virtual point input mode.
Enabled when measurement data exists.

% Optical Distortion Correction: Switches to the optical distortion correction
mode.
Enabled when the optical distortion correction window is
displayed.
R
%

¢4 Specify Tracking Range: Switches to the specify tracking range mode.
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Enabled when the 2D analysis measurement image window
is active.

f
W' Define Sticks: Shows the settings dialog for stick definitions.
Enabled when measurement data exists.

@?ﬂ 2D-6DOF Analysis: Performs 2D-6DOF analysis.

i
1

A

3D Coordinate Conversion: Performs 3D coordinate conversion.

(v) Analysis Toolbar

Tool bar to create analysis data based on measurement data.
Enabled when measurement data exists.

2 R

Q Create Graphs: Displays the create a graph dialog.
‘5,
L Create Trajectory Figures: Displays the create a trajectory figure dialog.

Create Sticks: Creates a stick item node from a stick definition.
(vi) Specify Measurement Points Toolbar

Selects the input method for the tracking points. Displayed during the tracking and
calibration modes.

Re0OOCBAW &+ XKW

Select Measurement Point: Setting for the measurement point selection.

Add Quadrant: Setting for adding quadrants.
Add White Dot: Setting for adding white dots.
Add Black Dot: Setting for adding black dots.

Add Feature Point: Setting for adding feature points.
Add Fixed Point: Setting for adding fixed points.

LBREOOS X

Input Line Segment: Used during 2D calibration.
The starting point and the ending point can be input once
when the axis and line is input. Drag to input.

,
U Add User Defined Point: Setting for adding user defined points.
Rearrange Tracking Points: Setting for rearranging tracking points.

x Delete Measurement Points: Deletes the specified measurement points.
Processing for everything selected on the measurement
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point list.

H Delete Tracking Results: Deletes the results within a specified range.
Processing for everything selected on the measurement point
list.

ﬂE Camera Mapping:  Used during 3D analysis. Mode for adding the measurement

points added with another camera to the current camera.

(vii) Window Toolbar

Sorts the currently displayed windows. The sorting order depends on the order the
windows were activated.

=T =
% Cascade

Tile Vertically
Tile Horizontally

(viii) Figures Toolbar

Draws a figure on the currently displayed measurement image.

Ee-T

Selects the figure to be drawn.
Draws a rectangle.
Draws an oval.

Draws a line group.

=~ 0N

Draws text.

(ix) Excel Export Toolbar
Performs either [Group Export of Graphs to Excel] or [Export Graphs to Excel Template].

A -7

A Performs [Group Export of Graphs to Excel].
I Performs [Export Graphs to Excel Template].
(x) Tracking Control Toolbar

Shown on the top of the zoom view while in the tracking mode.
Tracks and makes the settings for stopping and tracking.
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BLADY P wE

B ]

Tracks the current frame and jumps to the frame in the specified
direction.

f 52' Starts auto tracking in the specified direction.

Stops auto tracking.

Interpolates for function fitting.

W E 8

Shows the tracking properties.

(e) Zoom Control Bar

Zoom settings in the video display window.

Q|@l|a|1=1|.q;<|1un% -

Zoom Tool: Switches the zoom tool between show + hide.
.

Zoom In: Enlarges the display.
= . . .

Zoom Out: Shrinks the display.
1:1

Remove Zoom: Displays the image as actual size.

Fit to Screen: Displays the image fit to the size of the window.

100%
200%
400%
a00%
1600%

Set Image Size: Specifies the zoom rate selected from a list or manually input.

(i) Playback Control Bar

Performs playback, stop and jump. Also sets the index frame.

el LIRNIL SN IE IR Y 2

= M . .
Jump to starting frame or to the previous frame
M = . .
Frame by frame forward, jump to the ending frame
=)
g ( ) Play (loop play)
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( ) Reverse playback (reverse loop play)
Stop
Jump to TO

Jump to the next index frame

S S & m -

Add or delete the index frame

(i) Playback Settings Control Bar

Displays the numbers for the current playback settings. Click [View] — [Toolbars] —
[Playback Settings Control Bar] on the menu to show/hide.

Current[ms](20.800 Startlms] [T398750  Endlmel |2OBOO Play Rate | 30 = :

3

5

Current: Current frame number. Manually input a number to g

jump. 2

Start: Start of the playback range. Manually input numbers 15

to set the range. %

End: End of the playback range. Manually input numbers o

to set the range. e

Frame Rate: Sets the frame rate. Either manually input a number a8
or select from the combo box. Fiy Rate,%

(iii) Playback Slider Bar

The slider bar shows the current playback settings. Click [View] — [Toolbars] —
[Playback Slider Bar] on the menu to show/hide.

Set the playback start frame, playback end frame, current frame on the slider.

While in the synchronized playback mode, you can set [Common Range] + [Combined

Range] for the window displayed.
Aind | Or | = |

| Playback start frame | T T m
ndex frame

Current frame

Playback range

A

i| Playback end frame |

Sets the current frame to the playback start frame.
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Sets the current frame to the playback end frame.

Sets the synchronized playback range to a range where the playback

range for all of the windows displayed is an overlapping range (only in

Sets the synchronized playback range to a range that includes the
playback range for all of the windows displayed (only in the sync

find |
the sync playback mode)
O
playback mode)
(® Dialog Bar

(i) Project Tree

Shows the current project structure. Not displayed if a project isn’t open.

Switch the display with [View] - [Project Tree] on the menu.

x
E|":_' ZampleFroject
[ +0a primitive Data

[ @8 Cameral

e Measuremnent Image
E Real Scale Corwersion
it ] .
{Ls' Calibration Chart
Lere Distartion Cormechian Che
= 8 Camera?
Measursment Image
—

H 2] Eatinrad
L Cahlmraticn Charl

Cellula
= @ [Extemal-1]M030
g Measurement Image
= W8 [Ewtemal-2]Cellular
Measursment Image
- '_;'-] Measuremnent Dala
: : Current Project 1
%% IEstermal-1] Current Project L
'-', EDEF 1

= (g% Analyss Data

_ 1’.\_? Gragh
3¢ Giragh 01

= 12 Traectary Gragh
k= analyss

= B s
E stm
[; [Extermal-1] S4k

The name of each node is as follows. Each node can be
edited using the right click menu for that node.

Project Node
Primitive Node
@ Camera Node
=+ Measurement Image Node
Calibration Mode Node (2D)
Calibration Node (3D)
EH Optical Distortion Correction Node
Waveform Data Node
@ External Image Node
_____ == External Image Item Node
Measurement Data Node
2% Measurement Data Ttem
2%  External Measurement Data Item
6DOF Node
2 Analysis Data Node
iR ‘Graph Node
#¥*  Graph Item Node
1= Trajectory Figure Node
i) Trajectory Figure Item Node
1" Stick Node
Stick Item Node

To display data corresponding to a node, double click on a node or use the right click

menu.

Set and operate each node from the right click menu of that node.
Change the name of the project node to change the name of the project file.

11—18
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(i1) Zoom View

Zooms the area clicked. Zooms points if selected.
Click [View] = [Zoom View] on the menu to switch between show/hide the zoom view.

When the measurement image window, calibration image window or optical distortion
correction window is activated, they can be viewed.

=l
Point 3 ¥ ?' sl
Point 0 =

alafo = ofv|-|: ala[® = glv|. &
Not in tracking mode In tracking mode

Zoom In, Zoom Out
Auto Detect
Confirm (the space bar can be used as a shortcut)
Undo (returns to previous state)

Measurement Point Properties

(iii) Tracking Dialog Bar
Shows the tracking status and coordinates. Displayed only in the tracking mode. The
display cannot be switched.

1-A
smelg Sunjoes |
payoe.qun | Sunjoed)

A-X

10

’ Toele] i
Displays the X-T graph, the Y-T graph and the X-Y graph. Also displays the tracking
completed/tracking not completed frames and the tracking status (regardless of
interpolation).

Shows when the box next to the graph on the measurement point list is checked.

(iv) Measurement Point List
Shows the status of the measurement points in the current frame.
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Tracking Now

Framett—

6% ( 9/ 150)
point  |T.[T.|G.[stas |o.]
Mpointo0 © A M Ready |:|
Mproint1 © A B Ready
-GlAl-lE‘l
Mproint3 A HE Ready O
Eroint4a & A Ready O

Performs the following on points selected on the list
v' Deletes measurement points
v" Deletes tracking results in the specified range
v' Sorts measurement points

Appendix B Description of 3D Coordinate Conversion

(a) 3-2-1 Conversion

Specifies the 3 types, specifically coordinate plane, axis, point, and performs coordinate

conversion into that coordinate system.

If xxx-yy-z 1s specified, the six points of x;, X, X3, ¥1,¥2, Z;are input.

Coordinate conversion is performed so the X coordinates of x4, x,, x5 become 0, the Y
coordinates of y;,y, become 0, and the Z coordinates of z; become 0.

First, plane (@) is determined so X=0 from x;, x,, X3.
Next, plane (B) is determined so Y=0 from y,,y, and plane (& ) previously calculated.

Finally, plane (y) is determined so Z=0 from z, and plane (« , B).

The rotation matrix R and the parallel transport vector t are calculated from planes « ,

B,v.

Perform coordinate conversion using this R and t.
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Overview of 3-2-1 Conversion

Conversion is performed in the same manner as other types of conversion, including yyy-

XX"Z.

(00355)LL
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(b)  Parallel Transport

Parallel transport coordinate conversion is performed for only the number specified from
the calibration coordinate starting point.

Parallel Transport
to the this point

&

/
£ s
-_—_______ ,Z: //
— s
—
Tm—— =
ﬁ__._________-___

—
——

Overview of Parallel Transport
Real calculations use the following formula for coordinate conversion.
x' = x — t (where t refers to specified measurement points or coordinates)

(c) Reference Points Best Fit

Designate the three points of X;,X,,X; as the reference points for coordinate conversion.

After coordinate conversion, the coordinates are x;, x5, x5. With R as the rotation matrix
and t as the extent of parallel transport, R and t are calculated from X, X,, X5, X;,X5, X}

according to the following formulas.

Rx; +t—x;=0

Rx, +t—x,=0

Rx;+t—x;=0
The rotation matrix and parallel transport obtained from these equations are used for
coordinate conversion.

The formulas will not be correct if there is any measurement error. Using the distance
between the specified coordinates and the converted coordinates as the error, the rotation
matrix and parallel translation vector can be calculated to minimize the error.

/N

Reference point |

XXXy

Overview of Reference Points Best Fit
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Appendix C Description of Calculations

(a) Calibration

@ Depth Correction

Basically, during 2D analysis, the camera considers the movement of the object as
movement on the same perpendicular plane, and analysis is performed on that plane.

If filming objects with depth, objects close to the camera seem larger than objects farther
away. On the other hand, objects far away appear smaller than those nearby.

Therefore, to perform analysis on the motion on multiple planes of varying distances, it
1s necessary to correct for the differences in size and position due to this photographic
distance (distance from the camera to the object). This is called depth correction.

MOVIAS Neo has a depth correction function for 2D analysis and can perform
quantitative motion analysis on multiple planes that taken into account the differences
in depth. (However, correction is not possible if there are constant changes in the
photographic distance, and this is limited to when there is movement within a plane
perpendicular to the optical axis of the camera.)

Optical Axis

Reference
Plane

Descriptive Figure of Depth Correction
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In the descriptive figure of depth correction, with

O: Center of the screen

di: Distance from the camera on a plane containing point P1

da: Distance from the camera on a plane containing point P2

D: Distance from the camera on a plane (reference plane) containing real scale
conversion standard points (R1, R2), with point P3 also on the reference plane

P1, P2, P3: Actual positions of measurement points P1, P2, P3

P1', P2, P3" Apparent positions of measurement points P1, P2, P3

P17, P27, P3™: Position of measurement points P1, P2, P3 after depth correction
Therefore,

the depth correction coefficient for point P1 is %

the depth correction coefficient for point P2 is %

the depth correction coefficient for point P3 is % =1

The specific calculation uses

(x, y) as the coordinates of the measurement point before correction, a as the depth
correction coefficient of this measurement point, ( cx, ¢y ) as the coordinates of the
center of the screen, and ( X, Y ) as the coordinates of the measurement point after
depth correction to get

X =cx+(x—cx)xa
Y =cy+(y-cy)xa

As is clear from this equation, for measurement point P2 that appears smaller because
it is farther away from the reference plane, % = ais a value greater than 1 so is
calculated to be larger. On the other hand, for measurement point P1 that appears larger
because it is closer to the reference plane, % = ais a value less than 1 so is calculated
to be smaller.
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(i) Changing Perspectives

Filming with cameras may be difficult if the motion of the object is positioned
perpendicular to the camera. If the plane of motion is not perpendicular to the camera,
the actual scale may vary even if the distance on the image is the same
As a result, correction for differences in size and position may not be possible with just
depth correction.

AV

— T
*, T — o I2

!

i

i

/

f

~L
/

."II 'f
~

Figure Showing the Positional Relationship for Changing Perspectives
In the figure of the positional relationship for changing perspectives,
L1, L2: actual length along the plane of movement
[1,12: length that can be verified on the image

Even if the distance on the image is equivalent, we understand that the width on the
plane of movement differs. This cannot be corrected with simple depth correction alone.
As a result, correction of the size and position must take place by changing perspectives.

MOVIAS Neo 2D analysis has a change perspective function with a level of freedom for
the positional relationship of the plane on which the object moves relative to the camera,
and quantitative motion analysis can be performed on that plane

(However, this correction is limited to when the relationship between the camera and
the plane of motion is constant.)
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(b)  Physical Quantities when Creating Graphs

This describes the physical quantities calculated during graph creation.

()] Position

Calculates the positions of specified points or the relative position to particular points.
p;(X; Y; Z;) are the coordinates for frame 1 of the specified point, and py; (Xo; Yoi Zo;)
are the coordinates for frame 1 of the reference point for calculating the relative position.
At this point, position P;(Py; Py; Pz) and the absolute value P,; are calculated as
follows.

Py =X, — X0i
Pi =Y, _YOi
PZi =Zi _ZOi

Pai = \ szi + PY? + Pzzi
If the relative position is not specified, it is calculated as po(Xo Yo Zo) =(0 0 0).
(i) Velocity

Calculates the velocity of a specified point. There are two equations for calculating speed.
p; (Xi Y, Z, ) are the coordinates for frame i of the specified point and T; is that time.

At this point, the velocity V;(VX; @ VY; VZ;) and the absolute value VA; are calculated
as follows.

Formula 1 —Forward Difference

Xipl — X; Yipl — Y Zii1— 7,
VXl — i+1 L Vyvl — i+1 i VZl — i+1 L
Ty —T; Ty —T; Ty — Ty
VA; = \/VXiZ +VYZ +VZ}?
Formula 2 —Central Difference
Xivq — Xi_ Y. —Y:_ Ziv1—2Z;_
VXL- — i+1 -1 VYi - i+1 -1 VZi — i+1 -1
Tiv1—Tiq Tiv1—Tiq Tiv1—Tiq

VA; = \/VXiZ + VY +VZ}
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(iii))  Acceleration

Calculates the acceleration of a specified point. There are two equations for calculating
acceleration.
V, (VX . VY, VZ, ) is the velocity for frame i of the specified point and T, is the time at

that point. Here, the acceleration A;(4X; & AY; AZ;) and the absolut value AA; are
calculated as follows.

Formula 1 —Forward Difference
VX, —VX; VY., = VY; VZ,.. —VZ;
AXI,ZL AYiz# AzizL
Tivg =Ty Tiy1 — Ty Tiv1 =Ty

AA; = \/AXiZ +AY2 + AZ?

Formula 2 —Central Difference

VX = VX

AX, = _VZiy1 = VZiy

Y' Y'_
’Yi V i+1 V i-1
7i+1 7i—l

Tiv1 —Ti—q Tiy1 —Tiy
Ad; = \/AXL-Z +AY? + AZ?

AZ,

Gv)  Displacement

Calculates the amount of displacement from a particular frame of a specified point.
p;(X; Y; Z;) are the coordinates for frame 1 of the specified point, j is the reference
frame for calculating the displacement and p,;(Xoj Yoj Zoj) are the coordinates for
that frame. At this point, the amount of displacement D;(Dx; Dy; Dz;) and the absolute
value D,; are calculated as follows.

Dyi = X; _XOj

DYi :Yi _Yo,'

D, =2, _ZOj

Dy = \/D>2<i + Dy, + D;

W) Movement

Calculates the amount of accumulative movement from a reference frame “ Nrf”.
Negative values are before the reference frame and positive values are after. The value
of the reference frame is “0”.

The amount of movement Travel; is calculated as follows.
nFrm

k;fdlst (P' ’ Pi_l) , Nrf <nFrm
- 0 , nFrm = Nrf
_ ZdiSt(Pi P ), nFrm < Nrf

i+1
k=Nrf

Travel

nFrm—

Here, dist(P;, Q;) is the function that calculates the distance between 2 points P;, Q;. If
processing elements, the function returns absolute values for the differences of each
element. If processing for “absolute value”, the function returns the Euclidian distance.
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(vi)  Length

Calculates the distance formed by multiple designated points. With N number of points,
(%;  Yi %) are the coordinates for point 1.
At this point, the length L,;s and the projection length Ly, L), L, are calculated as follows.

Lx = Z\/(y| - yi+l)2 + (Zi - Zi+1)2

L, = i\/(xi - Xi+1)2 +(z; - Zi+1)2

Lz = Z\/(Xi - Xi-¢-1)2 + (y| - yi-¢—1)2

Labs = Z\/(Xi - Xi+1)2 + (y| - yi+l)2 + (Zi - Zi+1)2

Projection length L, expresses the length projected on plane y-z, Ly expresses the length

projected on plane z-x and L, expresses the length projected on plane x-y.

(vii)  Angle

Calculates the angle between specific vectors.
Consider vectors V;(Vix Viy Viz) and V,(Vox Voy V2z). There are three methods of
calculating angles, and the method of calculating each vector V, V, is different. Angle 8

is calculated as follows.
_1Sina

0 = tan tcosa#0
. cosa
9:5 tcosa=0
VeV,

cosa =
with V|V

sin @ =+/1-c0s? «

Method 1 4 Points
Calculates the angle created by the vectors from 4 points. If the four points of
Pi(Xy Y1 Z),P,(Xy Yo Zy),P:(X3 Y3 Z3),P,(Xy Y, Z,)are specified, vectors V,,
V, are calculated as follows.

V,=P,-P,

V, =P, P,

V,, V, are applied to the abovementioned angle calculations to calculate the angle.

Method 2 3 Points
Calculates the angle created by the vectors from 3 points. If given the three points of

P(X, Y, Z),P(X, Y, Z,),P(Xs Yy Z), vectorsV,, V, are calculated as
follows.

Vl = Pz - Pl

V, = P3 -P,

V,, V, are applied to the abovementioned angle calculations to calculate the angle.
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Method 3 2 Points
Calculates the angle created by the vectors from 2 points. If given the two points of

F’l(X1 Y, Zl), F’Z(X2 Y, Zz), vectors V,, V, are calculated as follows.

V, =e

V,=P,-P,
e denotes the unit vector for the selected coordinate axis. V,, V, are applied to the
abovementioned angle calculations to calculate the angle.

(viii) 3D Angles

Calculates the angle from 3D measurement data. The projection planes include
“Standard”, X projection plane (Ax), Y projection plane (4y), Z projection plane (4z) and
absolute value (4a).

Ax, Ay, Az and Aa are used as vectors (X,;,X;), (31,¥2), (21,2;) projected on the x plane
(x4,x,), the y plane (y,,y,), and the z plane (z,z,) and are used for the calculations in
the previous section (=7 —! ZRIENRONY F¥A, =T—! SRIENVAOND ¥
A, ) for the 3D vector calculations (v1,v,). The angle between the two vectors (v,,V,)
is calculated for the absolute value (Aa).

“Standard” is used for angle calculations compatible with MOVIAS Neo Verl, which
takes into consideration the 3D coordinates and the orientation of the rotation angle to
determine the agreement with the results of the calculations for Aa.

This positional relationship is shown in the following figure.

A, = COS_1<—1. 2 )
a
[ [l

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

3D angle absolute value(Aa) formula

Positional relationship of 3D angle Calculation
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(ix) Area

Calculates the projection area Sy, S, S, for the points when the group of input points are
projected on the y-z plane, the z-x plane and the x-y plane. The number of input points
is N. The coordinates for #i are (Xi Yi Zi). At this point, the projection areas S, Sy ,

S, are calculated as follows.
1
Sx ZEABS (Zi+l+Zi)(yi+1_yi)+(zl+ZN)(y1_yN )j

- (0= 2) 450, )

=
LN

aN

=
LN

s, = - ABS
2

]

1 N
S, = EABS Z(ym +Yi )(Xi+1 =X )+ (yl + Yy )(Xl — Xy )j

i=1

Loe

Lines connecting points cannot intersect with other lines.

x) Momentum

Calculates the momentum for a designated point.
m is the mass for the specified point and V;(VX; 2 VY; VZ;)is the velocity of frame
i. At this point, momentum M;(MX; & MY; MZ;) and the absolute value MA; are
calculated as follows.

MX; =m-VXi MYi=m-VYi MZi=2m- VZi

MA; = \/MXE + MY? + MZ?

(xi) Force

Calculates the force of a specified point.
m is the mass of the specified point and AI(AXI AY; AZi) is the acceleration of
frame 1. At this point, force F;(FX; & FY; FZ;) and the absolute value FA; are
calculated as follows.

FX; =m-AXi FYi=m- AYi FZi =2 m- AZi

FA; = JFXiZ + FY? + FZ?

(xii)  Power

Calculates the power of a specified point.

M is the mass of the specified point and V, (in VY, VZi) is the velocity of frame I
and A (AXi AY, AZi) is the acceleration of frame i. At this point, power

PW,(PWX; & PWY; PWZ;) and the absolute value PW A; are calculated as follows.
PWX;=m-VXi -AXi PWYi=m- VYi-AYi PWZi=2m-VZi - AZi
PWA; =m-(VXi -AXi +VYi-AYi +VZi-AZi)
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(xiii) Energy
Calculates the energy of a specified point.
m is the mass for the specified point and V, (VXi VY, VZ, ) is the velocity of frame i.

At this point, energy E;(EX; < EY; EZ;)and the absolute value EA; are calculated as
follows.

1 ) o1 ) ) 1 )
EXi=§m~VXL- EYL=Em-VYl- EZi = Z’Em'VZl-

EA; =EXi +EYi +EZi
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(xiv)  Calculating the Center of Gravity

This describes the method of calculating the center of gravity.
The 3-point method of calculating the center of gravity is described below.

The center of gravity G(X Y Z ) using the 3 points P1(X1 Y, Zl),
P, (X2 Y, Z,), |:’3(X3 Y, Z,)and the mass M;, My, My are calculated as follows.

GX
M; + M, + Mj
a M, + M, + Mj
GZ =
M; + M, + M,

Appendix D CSV Format

Graph data can be imported or exported with MOVIAS Neo as comma separated text
data (CSV format). The file formats include the two types of time graphs (XT graphs)
and correlation diagrams such as trajectory figures (XY graphs).

Imported graphs can be played back together with AVI images and graphs analyzed with
MOVIAS Neo.

File Format
The format is comma separated text files (CSV format).
The files are constructed of the following 3 blocks.
v Header (fixed length)
1~29 rows, containing information relating to the graphs.
v Data (variable length)
From row 30 to “EOD”, containing coordinate data.
v' Comments (variable length)
From “EOD” to the end of the file, containing comments (and calibration
data).
For CSV output, the point displayed on the list is the one output.
CSV imports correspond to XT graphs.
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(a) Header

The header is comprised of six parts, including the file identifier, graph settings, graph
data information, horizontal axis settings, data channel settings, and channel data
information.

()] File Identifier

Row Contents Format

1 File format and version identifier | Movias**GraphV## (all single byte)
**: Graph format

XT with graphs of time, XY for graphs
of correlation

##: 2 rows of single byte for version
information of this format

Ex) time graph, with Verl.1
MoviasXTGraphV11

2 Reserved

(i) Graph Settings
Settings for the graphs, including title and data channel.

Note:
The characters “\/: ?” cannot be used in the “Title”.
About the “Creator”, indicates the creator of this file and the version.
Row Item Contents Format
3 Title Graph title Text
4 SubTitle Graph sub-title Text
5 NDataCh Number of data channels Integer
6 Creator Creator of this file Text

(ii)  Graph Data Information

Graph data information added with MOVIAS output.
Note: Ignore when importing.

Row Item Contents Format

7 #NData Number of data Integer

8 #Framelntervallms] | Time interval between | Integer
frames
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Horizontal Axis Settings
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Horizontal axis settings, including title of the horizontal axis and the scale.
Note: Ignore “XMin” and “XMax” when importing.

Row Item Contents Format
9 XAxisCaption X Axis Caption Text
10 XUnit X Axis Unit Text
11 XMin X Axis Minimum Value Fixed at “Auto”
12 XMax X Axis Maximum Value Fixed at “Auto”
13 XChName X Axis Data Channel Text
Name (used only with XT
graphs)

W)

Data Channel Settings

Settings for each channel, including the titles for vertical lines and colors.
Note: Ignore “LineStyle”,” YMin”, and “YMax” when importing.

Row Item Contents Format
16 ChNo Channel number Integers, 1,2,3,4...
17 ChName Channel name Text
18 Color Line color Color name or number
Refer to the following
chart for a list of color
names
19 Line Style Line type Fixed at integers
20 YAxisCaption Y axis caption Text
21 YUnit Y axis unit Text
22 YMin Y axis minimum value Fixed at “Auto”
23 YMax Y axis maximum value Fixed at “Auto”
24 YChName Y axis data channel Text
name
25 XChName X axis data channel Text (used only for XY
name graphs)
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Color Name | Color Color Name Color
Yellow Yellow Maroon Maroon
Fuchsia Magenta Navy Navy blue
Aqua Cyan Purple Purple
Red Red Teal Teal

Blue Blue Black Black
Green Green Gray Gray
Lime Lime Silver Silver
Olive Olive White White

Color Numbers: After “#’, base 16 with a sequence of blue, green, red, with a maximum

of “FF”.

The format i1s #BBGGRR, with BB the brightness of blue, GG the brightness of green
and RR the brightness of red.

(vi)

Channel Data Information

Information on each channel added for MOVIAS Neo output.

Note: Ignore when importing.
Row Item Contents Format
15 #ExcelRange Range of cells for channel data | Excel standards
on an Excel spreadsheet Ex) B12: C20
26 #Min Minimum value for the channel | Integers
data
27 #Max Maximum value for the Integers
channel data
28 #MinTime Time when the channel data is | Integers
at a minimum [ms]
29 #MaxTime Time when the channel data is | Integers
at a maximum [ms]
(b) Data

Data for each channel in chronological order. Output involves the file for the channel

shown on the list display.

Row Contents

Format

30 Data item

(XT graph)

Time[ms], Ch1Y, Ch2Y, Ch3Y, Ch4Y.....

(XY graph)

Time[ms], Ch1X, Ch1Y, Ch2X, Ch2Y, Ch3X, Ch3y,
Ch4X, Ch4Y.....

Time and channel

EOD data

(1st row)

Time data. Msec units, integers.

Times all at even intervals.

(2nd row and after)

Channel data. Integers.

Data arranged identical to the 30th row.

Untracked points and failed measurement points show

“”in the column.

If comments or calibration data are continued below, “EOD” is inserted.
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(c) Comments

From “EOD” to the end of the file. Includes comments. When exporting from
measurement data, the calibration data (real scale conversion, changes in perspective,
3D calibration) can also be exported.

Ignore when importing.

@) Calibration Data

If exporting from measurement data to a CSV file, calibration parameters are included
after the “EOD” row. Depending on the calibration, the calibration parameters are
included from the item “CalibPrmBeg” to the item “CalibPrmEnd”.
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If performing real scale conversion for calibration or if not calibrating, the following

parameters are output.

Real scale conversion parameters consist of calibration parameters, axis and origin

settings and depth planes

Row Ttem Contents
EOD next row CalibPrmBeg Mark for starting the
calibration data
#2D Calibration
Parameter
Real scale conversion
parameters
Refer to the following
table for details
(# of plane rows) Depth plane parameters
Refer to the following
table for details
Next row after the entries | #End
for all the plane
parameters
CalibPrmEnd Mark for ending the
calibration data

Details of the real scale conversion calibration parameters
The following calibration parameter items are included in the row as CSV.

Conversion Parameters

Column | Item Contents Format
1 Type: scale Calibration type Fixed text
Fixed at “scale”
2 Datum pntl_x: (%) Input reference length Integers
coordinates (X starting
point)
3 Datum pntl_y: (A Input reference length
coordinates (Y starting
point)
4 Datum pnt2_x: (A Input reference length
coordinates (X ending point)
5 Datum pnt2_y: (A Input reference length
coordinates (Y ending point)
6 Segment length: (% Actual reference length
7 Depth: (A Depth of reference plane
8 Coefficient: (%) Coefficient of calculated
reference plane
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Starting Point for Real Scale Conversion
Exports the starting point settings for real scale conversion. Items vary according to the
item selected.

Column | Item | Contents | Format

If [lower left corner of screen] or [fixed] is selected

9 Origin_x: #) X coordinate for the starting | Integer
point

10 Origin_y: @) Y coordinate for the starting
point

If [each frame] is selected

9 Origin point: (Point Name of starting point Text

name)

Axis Direction for Real Scale Conversion
Exports the axis settings for real scale conversion. Items vary according to the item
selected.

Column | Item | Contents | Format
If [horizontal right] is selected
Next column Axis_x_direction: horizontal Shows the X axis | Fixed text
from beginning | o +ig direction
point
If [fixed] is selected
Next column Axis_x begin_x: #) Input coordinates for X Integer
g;rl?tbegmmng axis (X starting point)
Axis_x begin_y: #) Input coordinates for X
axis (Y starting point)
Axis xend_x: @& Input coordinates for X
axis (X ending point)
Axis_x end_y: &) Input coordinates for X

axis (Y ending point)

If [every frame] is selected

Next column Axis_x begin: (Point Name of X axis starting | Text

frqm beginning name) poin t

point
Axis_x end: (Point Name of X axis ending (blank if not
name) point selected)

Y axis direction

Next Axis_y* (characters) Characters set to Text

column indicate the Y axis IY_)/‘

from X axis direction * bottom-up

T top-down
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Details of the Parameters for the Depth Plane
The scale plane is shown afer the depth plane.

Column | Item Contents Format

1 Depth plane: (characters) | Depth plane name Text

2 Depth: &) Depth of this plane Numbers

3 Coefficient: #) Conversion coefficient of | Numbers
this plane

v Changing perspectives
Exported to change perspectives.
Parameters for changing perspectives include conversion parameters and axis and origin

settings.
Row Ttem Contents
EOD next row CalibPrmBeg Mark for starting the
calibration data
#2D Calibration Parameter
Parameters for changing
perspectives
Refer to the following
table for details
#End
After entering all of the | CalibPrmEnd Mark for ending the
calibration data calibration data

Calibration Parameters for Changing Perspectives
The following items are included in the row as CSV.

Conversion Parameters

Column | Item Contents Format

1 Type: perspective Calibration type Fixed text
Fixed at “perspective”

2 Point_UL_x: &) Input reference length | Integer
coordinates (upper left of X)

3 Point_UL_y: &) Input reference length
coordinates (upper left of Y)

4 Point_UR_x: &) Input reference length
coordinates (upper right of X)

5 Point_UR_y: @) Input reference length
coordinates (upper right of Y)

6 Point LR x: @#) Input reference length
coordinates (lower right of X)

7 Point_LR_y: &) Input  reference  length
coordinates (lower right of Y)

8 Point_LL_x: &) Input reference length
coordinates (lower left of X)

9 Point_LL_y: @) Input reference length
coordinates (lower left of Y)
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Conversion Parameters (continued from previous page)

Column | Item Contents Format
10 Segment_UL_UR: &) Actual  reference length | Integer
(Upper left © Upper right)
11 Segment_UR_LR: #) Actual reference length
(Upper right © Lower right)
12 Segment_LL_LR: &) Actual  reference length
(Lower left © Lower right)
13 Segment_UL_LL: &) Actual  reference length
(Upper left © Lower left)
14 Segment_ UL_LR: #) Actual  reference length
(Upper left & Lower right)
15 Segment_ UR_LL: #) Actual  reference length
(Lower left © Upper right)

Starting Point for Changing Perspectives and Axis Direction for Changing Perspectives
Identical to real scale conversion. Enter on the same row as the calibration parameters
for changing perspectives.
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v' 3D Calibration
Output during 3D calibration.
Outputs the calibration method and the calibration results.
Note: For “Repeat for each camera” repeats for all cameras.
Camera name — PrincipalDist — --- — CameraPosition — Camera name —

PrincipalDist—-----
Sequentially output for all the cameras.
Row Ttem Contents
EOD next row CalibPrmBeg Mark for starting the

calibration data

Type: (characters)

With 3D calibration:
“Type: 3D Calibration”
With MDLT:

“Type: MDLT”

Repeat for each
camera

CameraName: (characters)

Camera name

PrincipalDist: @), @)

X, Y of the camera focal
length

PrincipalPnt: &), #)

X, Y of camera center
position

TransformR:
@, @, @
®#, #), @
@, @), @)

Rotation matrix showing the
camera positions

CameraPosition: #), #), #)

X, Y, Z of camera position

After including all of
the calibration data

CalibPrmEnd

Mark for ending the
calibration data

(1) Comments

If there are comments, enter the comments in the row after “#Comment”. If none, leave
blank

Row Contents

#Comment Mark for starting comments
From #Comment next row to the end of the | Comments

file

(00355)LL 11—41



MOVIAS Neo V3 User’s Guide nac Image Technology, Inc.

Appendix E Simple CSV Format

After Ver2.20, a simple CSV format has been added to the =5 —! BRITNRONY ¥
o . =TT I<~—IBREBEINTVERA, ) for importing waveform data.

This streamlines the procedure for editing files.

(a) File Format

The format is comma separated text file (CSV format).
The files are constructed of the following 2 blocks.

Data (variable length)

Pairs of time and waveform data.

Optional information (variable length)

The names and colors of series information can be specified. If there isn’t any, the
default value is set.

An example of a file is shown below. In this example, time data is entered in the first line
but times can be set in other lines by specifying “Time” under [Title] of the optional
information.

| Time data (milliseconds) |

— | —]

0.188906 0.663756 0.308846 0.688181
2 0.571408 0.615731 0.267138 0.555397
3 0.943593 0.390421 0.064892 0.823087
99 0.986931 0.117127 0.487761 0.118405
100 N 0514575 0.335635 0.758175 0.846427
Unit=msec Meters Meters g Vv R
Color=0xffffff 0xffOO0ff 0x00ff00 0x0000ff 0xff0000
Axis=Time Position Position Acceleration Sensor
Title=Time Seq1l Seq2 Seq3 Seq4
FrameRate=10000

T

| Optional Information |

Example of a Simple SCV File Format
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@) Data

Section to arrange time and waveform data in pairs.

Specify the time in milliseconds. The amount of data is determined by the number of
rows in the top row of the data.

The default is the time data in the first column. If setting “Time” under [Title] in the
optional information section, that column is specially imported as time.

(i) Optional Information

If “Unit”, “Color”, “Axis”, “Title” or “FrameRate” are entered in the first column, the
information noted in that row is used to import the optional information on the
waveform data.

If there are multiple rows with the same item in the file, the contents of the first row
found are reflected.

Series data with the same [Unit] and [Axis] are drawn to the same axis but if they are
different, they are drawn to different axes.

Unit
Sets the units for the series. Used as the graph display units. The default is “V”.
Color
Sets the color for the series. The default is the registered color.
Axis
Sets the axis for the series. Paired with units for use. The same pair is shown on
the same axis. The default is “voltage”.
Title
Series title. The default is sequential [Ch1], [Ch2].
If “Time” 1s specified, the column is treated separately as the time sequence, and a
graph is drawn.
If not, the first column is imported as time.
FrameRate
Sampling frequency for the waveform data. This number is calculated when
applying Filter Settings (p. 8 —25). If not entered, it is calculated from the time
series data.

The following is entered into the =5 —! ZRILEBROND EFXHA, (p. =571 T v I~
— I BEBRINTVERA, ).

Series | Unit Color Axis Name
Time | msec Oxfrffff Time

Seql meters 0xffOOff | Position
Seq2 meters 0x00ff00 | Position
Seq3 g 0x0000ff | Acceleration
Seqd |V 0xff0000 | Sensor
[Units] and [Axis] are only used for the graph display and identifier name. Unit

conversion (milliseconds ¢ seconds) is not supported

The first column in the =7 —! ZRIENB R OH Y FH A, isread as time.

“Seql” and “Seq2” are drawn on the same axis since the [Unit] of “meter” and [Axis] of
“position” match. “Seq3” and “Seq4” are drawn on different axes since the [Unit] and
[Axis] combination does not match.
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(iii) [Unit] and [Axis] Optional Information

The [Unit] and [Axis] optional information are separated according to the axis displaying
the series data.
Effective when comparing different data with high amplitude or large offset.

o» High amplitude

Large offset

3 10
Time(ms]

Example of Defaults (when optional items are not specified)
Ch3 has high amplitude compared to other series. Ch4 has low amplitude compared to
other series but a large offset. If these series are imported unchanged, it will be a bit
difficult to compare the graphs.

Time[m:]
Example of when the axis is specified (when optional items are specified)
Loaded as unit + axis.
Chl, Ch2 from the previous graph are on a single axis. Ch3 is on a single axis. Ch4 is
drawn on a single axis
Since vertical auto scaling is done for each axis, it is easy to compare each waveform.

Therefore, when importing waveforms, consider combining axes according to the scale of
the data.
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(b)  Importing Waveforms

When loading simple CSV formatted waveform files, the analog waveform data import
dialog in the figure below is displayed. Create the series to import and press the draw

graph button to draw a waveform graph. If necessary, add - delete series.

B ' Import Analog Waveform Data X
= —Graph Component Edit
Edit series #E Graph Component Vertical Axis
E |Ch1 |Time ﬂ
= | Color Horizontal Axis :
Chssssnssssnssssnsnsnnunsssnnsnnnnsnunnnnunnnnunnnnnnnne’s
Add l Delete J " Change ¢ «_ Add - delete  change
Chz Time Time — Red (bt Series 1i
ch3 Time Time Green { = l eries list

Total Measuremen . .
=== Time units

Select All ‘ Cancel All ‘ 3

Draw graph >

oK ‘ Cancel ‘

Double click [Namel], [View], [Vertical Axis], [Horizontal Axis] or [Color] in the series list
dialog to edit. Click the draw graph button and after creating a graph, use =7 —! &R
TR RO £H A, Properties( p. 8—26) to edit data not on the horizontal axis.

Use the [Add], [Delete], and [Change] button to add, remove or change the series.

Add
Adds the series set in the edit series section to the series list.
Delete
Deletes the series data selected in the series list from the list.
Change
Changes the details of the series data selected in the series list that were set in the
edit series section.

Separate Graph for Each Channel
Create a graph for each series on the list.

One Graph for Each Channel
Draws each group of waveform data with the same horizontal axis on a single graph.
If there are multiple groups with the same horizontal axis, multiple graphs are
drawn.

Time Units

Select the units showing the time axis for the waveform graph.
Select from sec, msec or usec.
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Appendix F 2D-6DOF Reference Coordinates File

The 2D-6DOF reference coordinates file specifies a desired starting point (0.0, 0.0, 0.0)
to a rigid body in CSV format (comma separated values) so create a graph of coordinates
for each measurement point with the coordinate system on the left.

The values that must be input include, from the left, the name, X coordinate, Y
coordinate and Z coordinate for each measurement point.

The names of each measurement point must be the same name assigned to the target
point assigned in MOVIAS Neo.

Name of each X Coordinates Y Coordinates Z Goordinates
measurement point
A B C D
1 |Point0 81 0 0
2 [Point 1 0 85 0
3 [Point 2 0 0 77
4 [Point 3 81 0 0
5 [Point4 22 45 66
6 [Point5 1 50 70
7 [Point & 0 0 44
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