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Safety Symbols

The following symbols are used in this manual to prevent accidents that may occur as a result of incorrect use
of the system.

Denotes a sentence regarding a safety warning or note. Read the sentence carefully to ensure safe and cor-
rect use.

Denotes a prohibited operation. The operation must never be performed.

Denotes an instruction. The instruction must be strictly adhered to.

Denotes a sentence regarding a warning on laser.
Read the sentence carefully to ensure safe and correct use.
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Official names for applications mentioned in this manual

Name given in this manual ~ Official name

Windows Microsoft® Windows™

Windows 2000 Microsoft® Windows® 2000 Professional Operating System
Windows XP Microsoft® Windows® XP Professional Operating System
Trademarks

* Microsoft, Windows and Excel are registered trademarks of Microsoft Corporation in the USA and other
countries.

* PhotoModeler is a trademark of Eos Systems Inc. and a registered trademark of Eos Systems Inc. in the USA.

» Company and product names appearing in this manual are trademarks or registered trademarks of their com-
panies.

Notes on This Manual

* The VI-9i is model name for Europe and VIVID 9i is model name for other countries. This manual explains
how to use this system with a model name “VIVID 9i”.

» Copying or reproduction of all or any part of the contents of this manual without KONICA MINOLTA
SENSING and Eos Systems Inc.’s permission is strictly prohibited.

* The contents of this manual are subject to change without prior notice.

* Every effort has been made in the preparation of this manual. However, should you have any questions or
find any errors or loss of contents, please contact a KONICA MINOLTA SENSING authorized service fa-
cility.

* KONICA MINOLTA SENSING will not take responsibility for any consequences arising as result of the use
of this software.




Safety Warnings and Notes

When using this software, the following points must be strictly observed to ensure correct and safe use. After
you have read this manual, keep it in a safe place so that it can be referred to easily whenever it is needed.

W ARNIN G Failure to adhere to the following points may
result in death or serious injury.

0 Before reading this manual, thoroughly read the instruction manuals for the VIVID 9i, computer and

other devices you are going to use to ensure correct and safe use. Incorrect use may result in fire and
electric shocks.

® Never stare into the laser emitting window of the VIVID 9i.

Do not place a lens, mirror or optical element in the path of the laser beam. Doing so may
converge the laser beam, resulting in damage to your eyes, burns or fire. To prevent the &
® above accidents, make sure that a wall or similar object which can block the laser beam is
located behind the object.

Software Restrictions

This system includes the photogrammetry software “PhotoModeler KM” and automatic registration tool “PSC-1"".

Use of this software is restricted by the protect key for “PhotoModeler KM” and by key code (license code) for

“PSC-1”. In addition, their usage requires license authorization and agreement with the license agreement that ap-

pears when the software is installed.

* In Polygon Editing Tool Ver.2.02 or higher, the license for use of PSC-1 Tool is licensed only by the purchase of Photogrammetry System PSC-1.
It is not necessary to obtain and input a key code to use PSC-1 Tool.

* The software cannot be used if the license agreement is not accepted.

* It will be assumed when the software is installed or used that the user has accepted the license agreement.

» Copying or reproduction of all or any part of the contents of the software and manual for this system without
KONICA MINOLTA SENSING and Eos System Inc’s permission is strictly prohibited due to copyright reg-
ulations.

 The specifications of the system are subject to change without prior notice.

* KONICA MINOLTA SENSING will not accept responsibility for any damage caused as result of the use of
this manual.

Notes on Use and Storage

The following points regarding use and storage of the software and equipment must be observed accordingly.
In cases of malfunction of equipment or being damaged of software CD-ROM, contact the nearest KONICA
MINOLTA SENSING-authorized service facility.

<Software>

* The software is supplied on CD-ROM.

* When inserting the CD-ROM into the CD-ROM drive, make sure that it is placed straight in the right direc-
tion, and inserted gently.

+ Keep the recorded side of the CD-ROM clean. Dirt on the recorded side may cause reading errors or break-
down of the equipment.

* Do not affix foreign matter, such as tag seals, to the recorded side and top side of the CD-ROM. In addition,
do not expose the CD-ROM to water or solvent such as thinner. Failure to observe this may cause reading
errors or breakdown of the equipment.

* Do not let the CD-ROM drop or be exposed to strong shocks.

* Take care not to allow the CD-ROM to be exposed to rapid temperature changes and condensation.

* Keep the CD-ROM away from direct sunlight and high-temperature objects like heaters.

 After the software is installed, the CD-ROM must be kept inside its case in a safe place.

<Equipment>

The items used by this system include a set of PSC-1 system (calibration chart, scale bars, two kinds of markers,

digital camera, flash light etc.) in addition to a computer and VIVID 9i.

» Take care not to damage or stain markers (two kinds: code marker, reference marker) on scale bars and cal-
ibration charts. Doing so may result in decreased measurement accuracy.

* Read this manual and the instruction manuals for each item to ensure correct and safe operation.



Manual Structure

This manual gives an overview of the photogrammetry system “PSC-1" and explains operating methods and
procedures of the equipment and software used by the system.

The system consists of “pre-process”, in which 3D position information (3D coordinates) of each part of the
object is obtained using photo data obtained by the digital camera, and “main-process”, in which automatic reg-
istration is performed using the obtained 3D coordinate data and scan data (3D shape data) obtained by the
VIVID 9i. Since different equipment and software are used, explanation of the operation and work procedures
for the system is divided into two blocks “pre-process” and “main-process”.

This manual mainly consists of the following sections.

1. Overview of Photogrammetry System PSC-1
Explains an overview of photogrammetry that is the basis for this system, and the purpose and application
(what can be done) of the system. In addition, explanation of the equipment and software used by this sys-
tem, and the operating conditions required for this system are also given.

2. Operating Method of this System
Explanation of the operating method of this software is given in two parts: pre-process and main-process,
where different software and equipment are used.

2-1.Pre-Process (Obtaining the 3D Coordinate Data from the Photo Data)
Explains how to take shots of the object with a digital camera and how to use the photogrammetry
software “PhotoModeler KM”.
In particular, points to note when taking shots of the object and technical know-how are also included
in the explanation.

2-2.Main-Process (Automatic Registration of Data Scanned by VIVID 9i)
Explains how to use the automatic registration tool “PSC-1".

2-3.Additional information on PSC-1 Tool
Explains parameters used in dialog boxes of the PSC-1 Tool and the method of license registration for
the software.

3. Menu structure of “PhotoModeler KM”
Explains the menu of the photogrammetry software “PhotoModeler KM” and dialog boxes that appear as a
result of menu selection.

Related Manuals

The following manuals relating to this system and manual are available.

* Instruction Manual for Non-Contact 3D Digitizer VIVID 9i
Explains the functions, operating procedures and precautions regarding the non-contact 3D digitizer “VIVID
9i” designed for high-speed and high-accuracy acquisition of 3D shape data of various industrial products.

* Instruction Manual for Accessories of Non-Contact 3D Digitizer VIVID Series
Some accessories (e.g. rotary stage, frame set) for VIVID Series have an instruction manual explaining the
handling method and points on use.

* Instruction Manual for Polygon Editing Tool Software
Explains how to install and operate the Polygon Editing Tool software as well as explaining all the functions
it provides. The Polygon Editing Tool software is designed to control “VIVID Series” non-contact 3D digi-
tizers, convert scan data into polygons, edit data and convert VIVID data to universal data formats. This man-
ual can also be used as a command reference manual.

* Basic Operation Guide for Polygon Editing Tool Software
Explains basic operations of the “Polygon Editing Tool” by using the “VIVID 910 non-contact 3D digitizer.

Conventions Used in This Manual

“PSC-1” is the name of this system as well as the name of a tool included in the system. To avoid confusion,
“this system”, “PSC-1 system” or “photogrammetry system PSC-1" is used to indicate the PSC-1 as the system.
To indicate PSC-1 as the tool, “PSC-1 Tool” or simply “PSC-1" is used.
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1. Overview of
Photogrammetry System PSC-1

The photogrammetry system PSC-1 is a system that performs automatic registration using photogrammetry.
First, 3D coordinate data of reference markers attached to the object is obtained from the photo data taken by
a digital camera. The object is then scanned by the VIVID 9i and the marker positions on the scan data are com-
pared with that 3D coordinate data to perform automatic registration.

1-1. What is Photogrammetry?

Photogrammetry is a technology for reproducing an accurate 3D model of the object using parallax based on
the photos taken from various directions by a camera. Photogrammetry is not restricted by the type of object -
it can capture models of objects that are difficult to access, cannot be touched by hand, or have a complex struc-
ture. Photogrammetry is used in various applications, such as making topographic maps from aerial photo-
graphs or recording architectural structures and cultural properties from ground-based photographs.

K In the illustration given below, XZ is used \
CCD

to express the horizontal coordinates and
Y to express the vertical coordinate.

2D coordinates of object
(Image point on CCD)

Inclination to X-axis o '
Inclination to Z-axis 3D coordinates

Y of object
Inclination to Y-axis

.

CCD space
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1-2. What can the PSC-1 System do?

The photogrammetry system PSC-1 includes “PhotoModeler KM software, which uses photogrammetry tech-
nology to obtain 3D coordinates of markers attached to the object from the photo data, and the PSC-1 Tool,
designed to perform automatic registration of multiple 3D data obtained by the VIVID 9i based on the 3D co-
ordinates. Using these software in conjunction enables easy registration with high accuracy.

Point: The photogrammetry used by the PSC-1 system is not intended to obtain 3D shape directly. The pur-
pose is to obtain 3D coordinates of the markers attached to the object.

Point: The purpose of PSC-1 system is to perform automatic registration of 3D shape data obtained by the
VIVID 9i. For this, it uses photogrammetry technology to obtain 3D coordinates of the markers.
As a result, how accurately the 3D coordinates of the markers can be obtained is the key point.

1-2-1. Restrictions on Use of this System

<Software>

* This system includes the photogrammetry software “PhotoModeler KM” and automatic registration tool
“PSC-1". To use them, it is necessary to obtain a license or license code. In addition, a protect key is provided
to avoid illegal use of these software.

Memo7
In Polygon Editing Tool Ver.2.02 or higher, the license for use of PSC-1 Tool is licensed by the purchase of Photogram-

metry System PSC-1. It is not necessary to obtain a license code to use PSC-1 Tool.

 The license code for PSC-1 is based on the serial number of the VIVID 9i. To use the PSC-1 Tool, VIVID 91
must be connected to a computer. Apart from the protect key provided for the Polygon Editing Tool (includ-
ing PSC-1), a protect key is also provided for “PhotoModeler KM”.

* When installing “PhotoModeler KM” on Windows 2000 or Windows XP, the software must be used by
someone with the “Administrators” authority.

<Equipment>

* To use this system, the middle lens must be used with the VIVID 9i.

* The computer to be used must have at least two USB ports for the protect keys for “Polygon Editing Tool”
and “PhotoModeler KM” to avoid illegal use of the software.

* To use this system, use only the specified combination of digital camera body and lens supplied by KONICA
MINOLTA SENSING, INC.

<Object>

* If the object is likely to bend or deform when it is moved, it must be placed at the same position throughout
the entire operation, from the pre-process to main-process. Sufficient space must be reserved with not only
the object but also the equipment and working space taken into account.
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1-3. System Configuration (Equipment and Software)

To use the PSC-1 system, various pieces of equipment are required.

They are listed below.

Digital camera set  Calibration chart PhotoModeler KM VIVID 9i
= -

Computer

S
| = porel
= @ 9
\/

PSC-1 (Polygon

Code marker Reference marker Scale bar Editing Tool)
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1-3-1. Specifications

The equipment and software required for use of this system are listed below.

<Items Required Throughout All Processes>

1. Computer
To use this system, a computer with the following specifications is required.
* For the Polygon Editing Tool (Ver.2.01 or higher), two or more USB ports are also required.
CPU Pentium 4 or higher (Intel only)
Memory 1024 MB or more (2048 MB or more recommended)
HDD A minimum of 10 MB free space is required to install this software.
Graphic A graphic board that enables 16-bit color display with a resolution of 1024 by 768 pixels or
higher is required.
Other « Two or more USB ports for the protect keys
o A CD-ROM drive to install the software

2. Reference markers

<Items Required for Pre-Process Only>

1. Digital camera set (including lens and flash etc.)
To use this system, use only the specified combination of digital camera body
and lens supplied by KONICA MINOLTA SENSING, INC.
The following specification and setting is required.

Digital camera | Kodak DCS pro
Shutter speed 1/125 sec.
ISO 160
White Balance Flash light, standard
CF Card (export format) | JPEG
JPEG Resolution 13.5 MP (Mega Pixel)
Image Resolution 4500 x 3000
Long Exposure Off
Noise Reduction Standard
Sharpening Level None
Lens Nikkor lens (fixed focal length lens)
Focusing Distance 2.0m
Aperture 22
Flash Ring light (with fixture)
Flash Mode M (Manual mode)
Power Ratio 1/8
Film Speed Scale ISO/DIN 15, ASA 25 or
equivalent

* Use the digital camera and the lens with our specified combination.

2. Scale bar

3. Code marker

4. Calibration chart

5. Photogrammetry software “PhotoModeler KM” and its protect key

<Items Required for Main-Process Only>

1. Polygon Editing Tool Ver.2.01 or higher (including PSC-1 Tool) and its protect key
2. VIVID 9i (including necessary accessories)
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1-3-2. Preparation of Equipment

<Computer>

1. Connect the VIVID 9i to the computer.
For the connecting method, refer to the VIVID 9i Instruction Manual (page 16).

<Digital camera>
Attach the ring light to the end of the digital camera lens.

1. Align the external threads on the ring adapter A with
the filter mount threads on the lens end, and then turn
it clockwise to secure it.

2. While holding down the buttons (on the right and
left) on the rear of the ring light unit, attach the unit
to the ring adapter A.

3. Attach the ring adapter B from the front side of the
ring light unit, and secure with three screws.

<Calibration chart>

The calibration chart consists of three plates. To use the
calibration chart, these three plates need to be joined to
form a single plate.

Since the plates can be joined tightly by magnets, make
sure that they are aligned so that the projection on one plate
fits into the slot on the other (projection and slot are provid-
ed at each end of the plates).

[Mamoy

When joining the plates, lift the projection-side plate to more
easily align the side of the plates.

NG

* After operation is complete, separate the calibration chart
into three plates and keep them in a storage box.

* When separating the plates, lift the projection-side plate at
the junction. This will enable you to separate them easily.

* When joining/separating the plates, take care not to let your
fingers or hands get trapped in the joint edges or catches.

Cutout

Projection
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1-3-3. Software Preparation

<Polygon Editing Tool Ver.2.01 or higher>
Install the Polygon Editing Tool (Ver.2.01 or higher) to your computer.
For the installation method, refer to the Polygon Editing Tool Instruction Manual (page 11).

<PSC-1 Tool>

Authenticate the license for the PSC-1 Tool.

The PSC-1 Tool is supplied as a part of the Polygon Editing Tool (Ver.2.01 or higher), but license authentica-
tion is required to use it. For details on license authentication, refer to page 38 of this manual.

Memo7
In Polygon Editing Tool Ver.2.02 or higher, the license for use of PSC-1 Tool is licensed only by the purchase of Photo-

grammetry System PSC-1. It is not necessary to obtain and input a license code to use PSC-1 Tool.

<PhotoModeler KM>
Install the photogrammetry software “PhotoModeler KM” to your computer.

Memo7

After software installation is complete, installation of the protect key driver will start.

INGEe]

The protect key driver will be installed automatically at the end of installation of the photogrammetry software. Before
installing the software, make sure that the protect key is not attached to the computer.

[Operating Procedure]

1 Start Windows and insert the of CD-ROM of
“PhotoModeler KM” into the CD-ROM drive.

The setup program will start automatically. Continue
with Step 3.

Welcome!

This installation program will install Photobd odeler Kb

Itis strongly recommended that you exit all Windows
prograns befiare running this Setup Program.

Memo7

If the setup program does not start automatically, start it man-
ually according to the method explained at step 2.

Press the Nest buttan to start the installation. ou can
press the Cancel button if vou do not want to instal
PhotoModeler KM at this time.

2 From the [Start] menu of Windows, click

[Run...]. B
The [Run...] dialog box will appear. Click the [Browse]
button.

In the dialog box, specify the PhotoModeler KM soft-
ware setup program on the CD-ROM. Click the [Open]
box to return to the [Run...] dialog box again. Make sure
that the setup program’s name and path are displayed in
the [Name] field, and the click the [OK] button to start
the setup program.
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The “Important Information” dialog box will ap-
pear. Read the contents thoroughly.

If you agree with the contents, select [I agree] and click
the [Next] button.

The PhotoModeler KM software can be installed only if
the Licence Agreement is accepted. If not, it will neither
be possible to install nor use the software.

INGee]

It will be assumed when the software is installed or used that
the user has accepted the license agreement.

If your acceptance is not given, the software cannot be
installed, so click the [Cancel] button to cancel installa-
tion.

A confirmation dialog box for the installation
destination directory appears.

By default, the software will be installed in the “Program
Files” directory on drive C (C:\Program files\PhotoMod-
eler KM). If you want to install the software to another
drive or directory, specify it.

Check that the installation directory is correct, and click
the [Next] button.

Installation of PhotoModeler KM will start.
Follow the instructions displayed on the screen to com-
plete installation.

After software installation is complete, installation of the
protect key driver will start.

Click the [Next] button to continue installation.

The License Agreement dialog box for the pro-
tect key driver appears.

Read the contents thoroughly, and if you agree, select [I
accept the terms in the license agreement] and click the
[Next] button.

The PhotoModeler KM software can be installed and
used only if the contents are accepted. If not, it will nei-
ther be possible to install nor use the software.

INGee]

It will be assumed when the driver is installed or used that
the user has accepted the license agreement.

If your acceptance is not given, the driver cannot be in-

stalled, so click the [Cancel] button to cancel installation.

Important Information a
RN
Flease read the Photohodeler KM license agreement below and indicate your acceptance of it
befare proceeding.
EOS SYSTEMS LICENSE AGREEMENT -
CAREFULLY READ THE FOLLOWING LICENSE AGREEMENT BEFORE USING OR
INSTALLING ANv OF THE PRODUCT. BY USING THE PRODUCT YOU INDICATE
YOLR ACCEPTANCE OF THE TERMS OF THIS AGREEMENT. IF¥OU DO NOT ACCEPT
THE TERMS OF THIS AGREEMENT, DO NOT |NSTALL OR USE AMY PORTION OF
THE PRODUCT: PROMPTLY RETURN THE ENTIRE PACKAGE TO THE PLACE YOU
OETAINED IT.
| Disagree
Phototodeler | KM [nstallation
< Back Mest » I LCancel
jeler KM Installation 3 =
Select Destination Directory a
RN
Please select the directory where PhotoModeler KM files are ta be installed
‘ C:\Program FilesPhotoModelerk i ‘
Disk Space Required 36681 k
Disk Space Remaining: 2266233k
Photobodeler | KM Installation
< Back Mext > LCancel |
ard |

Welcome to the Installshield Wizard for
Sentinel System Driver 5.41.1 (32-hit)

The InstallShield{R) Wizard wil install Sentinel System Driver
S.41.1 (32-bit) on your computer. To continue, click Mext,

= Batlk Cancel I

License Agreement

Please read the Following license agreement carefully,

Rainbow Technologies, Inc. License Agreement

MPORTANT: Read this before using your copy of Rainbow’ s software

This document i a legal agreement between you (sither an individual or an
entity) and Ranbow Technologies Inc.. Use of the software indicates your
acceptance of these terms. As used in this License Agreement, the term
"Software" means the Rainbow software included on the media or

hardware provided with this License Agreement.

1. PROPRIETARY RIGHTS. The Software is a proprietary product of =]

& 1 accept the terms in the license agreement:

" 1donot accept the terms in the license agresment

InstallShield

< Back I blext > I Cancel

11
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A confirmation dialog box for the installation
destination directory appears.

Check the contents and click the [Next] button.

A dialog box asking you to select the setup type
will appear.

Select “Complete” or “Custom”, and click the [Next]
button.

If “Complete” is selected, all the protect key drivers pro-
vided for PhotoModeler KM will be installed.

If “Custom” is selected, only the necessary drivers
among “Parallel System Driver”, “USB System Driver”
and “Sentinel System Driver” can be selected and in-
stalled.

INGE]

Since a USB type protect key is supplied for PhotoModeler
KM, make sure that “USB System Driver” is selected when
selecting “Custom”.

A dialog box informing you that installation is
ready to start appears.

Check that the settings you made are correct, and click
the [Install] button to start installation. Follow the in-
structions displayed on the screen to complete installa-
tion.

A dialog box appears to inform you that protect
key driver installation is complete.

Click the [Finish] button.

em Driver 5411 G

Destination Folder

Click Mext ta install to this folder, or dick Change to install ko a differ

G Install Sentinel System Driver 5.41.1 (32-bit) to:

C:¥Program FileséRainbow TechnologieséSentine! System Driver¥  changs, ., |

Inistallshield

= Back

cancsl |

ztem Driver 541

Setup Type

Chaose the setup type that best suits your needs.

Please select a sstup type.

ICl i;ompletef
All program Features will be installed. {Requires the most: disk
space.)

' Custom

Choose which program festures you want installed and where they
will be installed, Recommended For advanced users,

Installshield

= Back I Mest > I Cancel

Ready to Install the Program

The wizard is ready to begin installation.

Click Install ko begin the installation.

IF you want to review or change any of your installation settings, click Back, Click Cancel to
exit the wizard,

IMPORTANT:
Please remove all USB SuperPro keys before continuing!

Installshield

<gack i Toetol cancel |

s rd x|

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed Sentinel
System Driver 5.41,1 (32-hit), Click Finish ta sxit the wizard,

e e P
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r KM Tvstallation F x|

1 1 A dialog box appears to inform you that entire

installation of PhotoModeler KM is complete.
Uncheck [Run PhotoModeler KM after installation ex-
ists] checkbox, and then click the [Finish] button.

INGEe]

Ifthe [Finish] button is clicked without unchecking the [Run
PhotoModeler KM after installation exists] checkbox, Pho-
toModeler KM will start immediately after the installation of
the protect key driver. In this case, an error message “Hard-
ware Lock Not Found on the Parallel or the USB Port.
Aborting” will appear, since the protect key is not yet con-
nected to a USB port at the time of completion of the protect
key driver installation. So, click the [OK] button to exit Pho-
toModeler KM, attach the protect key to a USB port and then
reboot the computer.

Rar D
For the starting method of PhotoModeler KM, refer to page 18
in this manual.

Installation Completed!

PhataModeler KM has been successfully installed

*ou can run PhotobModsler now by selecting 'Run Phatobodeler KM after installation
exits.' below,

PhatotModeler can also be run from the Start Menu, or by double clicking on a valid
project file [.pmr).

¥ Cieate a Photokodeler KM shorteut and place on desktop.

¥ Fiun Phototodeler KM after installation exits,

Press the Finish button to complete and exit this installation.

Photobodeler] KM Installation

i bnish

r KM Installation

i 5|
Installation Completed! a

Phototodeler K has been successfully installed.

*rou can run Photobodeler now by selecting 'Run PhatoModeler KM after installation
exits.' below,

Phaotatodeler can alsa be run from the Start Menu, or by double clicking on a walid
project file [pmr).

¥ Cieate a PhatoModeler KM shorteut and place on deskiop.

[ FRun Phatatadsler KM sfter installation exits.

Press the Finish button to complete and exit this installation.

PhotoModelerl KM Installation

13
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2. Operating the System

This section explains automatic registration method that uses this system.

The following shows a sequence of operating procedures, from the “pre-process”, in which 3D coordinates are
obtained, up to the “main-process”, where the data scanned by the VIVID 9i is registrated automatically. The
data used and data flow are also shown.

Pre-Process

1. Creation of calibration data
(calibration parameters)

1) Take shots of the calibration

chart using the digital camera.
Calculate by Photo-
Modeler KM

2) Import the photo
data to the =

computer. Igl Calibration
= data

2. Preparation of target object

1) Keep sufficient shooting space
for the object.

2) Attach the reference marker to
the object.

3) Set the code markers and
scale bars in place.

3. Acquisition of 3D coordinate
data of the markers

1) Take shots of the markers
attached to the object.

2) Obtain the 3D coordinate data
of the markers.
+ Import the photo data to the
computer.
* Set parameters. Calculate by Photo-
Modeler KM

Obtain 3D coordi-
Igl nate data.
~— 3) Export the 3D

coordinate data
in CSV text
format.

15
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Main-Process

1. Preparation for automatic registration

1) Prepare the VIVID 9i (e.g. required settings, warm-up,
lens replacement, calibration).

2) Start PSC-1.

=
=
3) Import the 3D coordinate data (text file) of
the reference markers.

2. Scanning the object

1) Scan the object by VIVID 9i.

3. Automatic registration and transfer to the
Polygon Editing Tool

1) Store the scan data.
Monitor the scan data in the Work window. If the
scan data is satisfactory, store it. If not, scan the
object again.

2) Store the registered scan data to the Polygon
Editing Tool.
The data is placed and displayed in the Polygon
Editing Tool immediately when it is stored.

3) Save the scan data using the Polygon Editing
Tool.
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2-1. Pre-Process
(Obtaining the 3D Coordinate Data from the Photo Data)

In the “pre-process”, photos of the markers on the object are taken by the digital camera, and the 3D coordinate
data is obtained from the photo data. The photo data stored in the digital camera’s storage media (compact flash
memory) can be imported to the computer, where it is processed using the photogrammetry software “Photo-
Modeler KM” to obtain the 3D coordinate data of the reference markers, that will be required for the “main-
process”.

Pre-Process-1. Creation of Calibration Data (Calibration Parameters)

Take shots of the calibration chart using the digital camera to create calibration data (calibration parameters).
This calibration data mainly consists of digital camera lens’s distortion, focusing distance and parameters used
to correct the CCD principal position.

The calibration chart bears many reference markers that are attached at equal spacing horizontally and verti-
cally, and four code markers near the center. By including the code markers in the target, the reference markers
on the photo data taken from various angles can be cross-referenced. From the obtained 3D coordinate data and
distance information, coefficients that match the actual 3D coordinate data and distance information are ob-
tained. These coefficients will be used as the calibration data.

1) Taking shots of the calibration chart using the digital camera

[Operating Procedure]

1 Keep sufficient space to take shots.

INGE]

Shots of the calibration chart should be taken from four side directions.
The calibration chart is approx. 130 cm in both length and width, and space sufficient for the operators to take
shots at a distance of approx. 2 m from the center of the chart must be provided.

2 Assemble the calibration chart.
[Memo

The calibration chart consists of three plates, and can be assembled.
It can be assembled without using tools. For the assembly method, refer to page 9 in this manual.

3 Take shots of the calibration chart from the four
side directions.

Three shots will be taken from each side direction (at
normal position, at 90-degrees to right, and at 90-degrees
to left), making a total of 12 shots.

INGEe]

* Shots must be taken inside a room.

* When holding the digital camera at the normal position, at
90-degrees to right, and 90-degrees to left, make sure that
the reference marker on the chart is shown in the field an-
gle as shown with the right figure.

* Make sure the calibration chart is placed on a plane back-
ground so that small shiny objects to not confuse the cali-
bration marking.

» Ensure there is good coverage of the imaging CCD by all
photos. Strive to ensure that when all 12 photos are com-
plete that dots appears in every part of the imaging area
across all photos.

Normal position 90-degree to left ~ 90-degree to right

17
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2)

Importing the photo data of the calibration chart to the computer

[Operating Procedure]

1

Use a device like a media reader to import the calibration chart data from the digital cam-
era’s storage media (compact flash memory) to a directory on the computer’s hard disk.
For ease of use, place all the calibration photos into an initially empty disk directory.

Memo7

Instead of using a media reader, the digital camera can be connect-

ed to the computer directly to import the data from the digital /

camera. For details, refer to the digital camera’s instruction man-

ual. s O

Start PhotoModeler KM. %K
&2

INote \\ ‘\\<
“PhotoModeler KM” must be installed to your computer in ad- f / I\/

vance. For the installation method, refer to page 10 in this man-
ual.

1) Make sure that the protect key is inserted into a USB port on the computer.

2) From the [Start] menu, select [Programs] - [PhotoModeler KM] and then select [PhotoMod-
eler KM].

Import the photo data to PhotoModeler KM.

Ele | Edit Marking Referencing Project Window Options Help
O Hew Project... [Ctrl+N] Q&N Ee

1) Select [New Project] from [File] menu.
The [Project Wizard] dialog box will appear.

= Cpen Project,.. [Ctr+0]
n Save Project  [ChrH5]
Save Project As,.. [Ctrl+Shift+5]

[ Export Coordinates...

AddjRemove Phatos.,.
Hide/Show Photo Control

r& Exit

2) Select “A PhotoModeler Calibration project” as the
project type and click the [Next] button.
The [Project Import Wizard] dialog box will appear.

3) Click the [Add/Remove Image(s)] button.
The [Add/Remove Photographs] dialog box will appear.
Photo data stored in the directory (the directory that is desig-
nated by the initial setting) is displayed in the dialog box.

4) Click the [Change directory ...] button.

Gancel Help
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The [Find Photo Source Directory and Select an Image File] dialog box will appear.

2lx

Firpiootio re
EJrptootss pe
Elrpiootss ve

e

v
e
e
Firpio0t0a p6
ootz w6

EEEE

Fi pame: [up101120P6 | Open
Files of type: Al Image: Files B Cancel
2

5) Open the folder where the photo data obtained by the
digital camera was stored at Step 1, and select one
photo data and then click the [Open] button.

The [Add/Remove Photographs] dialog box will reappear,
displaying all the photo data present in the same folder as the
selected data in the left-side window.

6) Add necessary photo data.
To add all the photos displayed in the left-side window, click
the [All >>] button. All the photos will be added and dis-
played in the right-side window (Photos in project).

M €mo, |
GHDataHCalbrationNDIOOIOT. PG

It is possible to individually select a photo displayed in the left- or Lo o) L
right-side window (Photos in project) and click the [>>], [All >>],
[<<] or [All <<] button to add/delete it.

7) Check that the added photos are correct, and then click :
th e [O K] b u tto n . Eza-;:y the initial set of photographs for this project by using the " Add / Remove Image(s)”
The added photo data images will be displayed in the i
[Project Import Wizard] dialog box.

8) Check that the photos are correct and click the [Next]
button.
A message will appear inside the dialog box to indicate that
some photos have been added to obtain calibration data.

Gancel < Back Einished Help

9) Click the [Finished] button. Calculation of calibration Galibration Steps _ x|

data (calibration parameters) will start.

Calculation progress is indicated by four progress bars in the [Cal- Ph”‘”irj;hr:am-_i

ibration Steps] dialog box. rirr

M Quit.. | Help.. |

[Vlemo/

To pause calculation, click the [Pause] button. To abort calcula- =TT ]

tion, click the [Quit] button. S A —— H
: E:%%zgi%%igg done : 169 points, 4 control points -0k

When calculation is complete successfully, calculation results will |- et ®® ™" e o = =

be displayed. e dore 159 paints, 4 contral paints 0K

= phetoeraph 10
automarking done : 165 points, 4 contral points -0K

- photoeraph 11
"~ automarking done : 164 points, 4 control points -OK

- photosraph 12
"~ automarking done : 170 points, 4 control points -OK

Estimating focal length

Glose Help
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10) Click the [Close] button to close the report dialog box.

The imported photo data images are displayed in the “Pho-
tos” area in the left side of the main window.

Memo7
The images will not be displayed if the photo control function is

not ON. To turn ON the photo control function, select [Show/hide
photo control] from [File] menu.

Memo7

Some photo data images displayed in the [Photos] area have a cam-
era mark, and some have an “x” mark. A camera mark indicates
that the image has been used for calculation of calibration data. An
“x”” mark indicates that the image has not been used for calculation
of calibration data since the code markers were not recognized cor-

rectly.

INGe]

If three or more photo data images have an “x” mark, right cal-
ibration may not be possible. Take shots of the calibration chart
again and create calibration data again.

11) Give a name to the obtained calibration data together

with the photo data images used for calculation, and
save them.

Select [Save As] from [File] menu to display the [Save
Project As] dialog box. Select the directory in which you

ler K|
- File Edit Marking Referencing FProject Window Options Help
F =] e Bl-EaamE o
ik m e x|
Settings

¥ Marked Points
[~ Point ID's

Phatos:

r

K

24 PhotoModeler KM

- |Eile | Edit Marking Referencing Project window Options Help

| Hew Project,.. [Ctrl+N]
= Open Project,., [Chrl+0]
. B save Project [Curs]
Save Project As... [Ctri+5hift+5]

[E5 Export Coordinates...

want to save the calibration data as a project, give an appro- g
priate project name, and then click the [Save] button.

INGe]

The calibration project must be saved for each sequence of oper-
ations, under the same file name in the same folder.

Hide/Show Photo Control

r& Exit

Pre-Process-2. Preparation of the Target Object

Now, you are ready to take shots of the target object. The purpose is to take shots of the reference markers at-
tached to the object, and obtain the 3D coordinate position of each reference marker from the photo data. The
method of installing the object and attaching the reference markers to the object as well as points to note when
taking shots are explained below.

1) Reserving sufficient shooting space for the object
Reserve sufficient space for taking shots of the object first and then position the object.

Basically, the same space reserved for the calibration chart is required. However, the space varies with the size
of the object and how it is placed. The following spaces are required.

* Object space

* Scale bar installation space

* Photographer’s working space

2) Attaching the markers to the object
With this system, multiple 3D shape data scanned by the VIVID 9i are registrated automatically in the main-

process. What will be used for registration of the multiple 3D shape data are the 3D coordinate data of the ref-
erence markers attached to the object. So, when attaching the reference markers to the object, make sure that
they are attached uniformly, not on certain areas only nor excessively scattered.
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INGe]

The following points regarding the marker attachment areas must be observed when attaching the reference markers

to the object.

 Attach them to gentle slopes on the object. Do not attach them to areas that bend or areas that change excessively.
In addition, they should not be attached to areas on the extreme rear side or areas that can be seen from certain di-
rections only.

 Ifthe object is made of soft material that is easy to bend when it is relocated, sufficient space must be reserved so that
affixing the reference markers, shooting the markers by the digital camera and scanning by VIVID 9i in the main-
process can be carried out without relocating the object.

The reference markers have adhesive on their rear side. So they cannot be used on an object that is made of
material that can be affected by adhesive or that cannot be affixed to the object with adhesive.

Point:  The 3D coordinates of the reference markers are obtained by taking shots of the markers. This means
that the points where the reference markers are attached will be the corresponding points to be used
for automatic registration.

Point:  In the main-process, the object is scanned by the VIVID 9i to perform automatic registration. For this,
it is necessary that at least three reference markers (normally, five) are visible in the viewfinder of the
VIVID 9i. In this case, the relationship between the distance from the VIVID 9i to the object and ref-
erence marker pitch shown in the table below will apply.

[Guideline for the distance from VIVID 9i to the object and reference marker pitch]

Distance from VIVID 9i | Reference marker pitch
600 mm Approx. 100 mm
800 mm Approx. 120 mm
1000 mm Approx. 140 mm

3) Location of code markers and scale bars
To obtain 3D coordinate data of the reference markers attached to the object using their photo data, code mark-

ers and scale bars are required as the reference.

What are Code Markers? — —
Code markers have their own ID number. Ring-shaped patterns are provided around 2 agoqgg G@GOQ@
reference markers to identify ID numbers. Like reference markers, code markers are G%c%%%o“gooo °%
supplied in the form of a sheet-formed seal, except that a different ID number is as-  [*= ¥ 2 S °2
. o) oo 09y 00
signed to each sheet. R AN =7
The role of the code markers is to provide the reference to establish a relationship @Qﬂo D@D N g@
among reference markers by allowing them to be included in the photo data of the 020 QS o(@ N/

reference markers taken from various directions and angles.

INGce]

Do not use the same code markers for the same object. When using code markers, check
their ID numbers to avoid duplication.

What are Scale Bars?

Four scale bars are supplied with this system. Scale bars are made of a
material that is highly unlikely to change in length, and have two code
markers on them as a pair to provide distance between the markers.
The role of the scale bars is to provide the reference scale information
for the taken photo data.

It is necessary to include six or more code markers containing on the
scale bars for each shot. The scale bars must be placed so that they en-
close the object, with the object size and shape taken into account.

21
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Point:  When taking shots of the object, the following rules regarding the reference markers must be ob-
served. Each of them will be used as a condition required for calculation of 3D coordinates.
* Six or more code markers must be included for each shot.
» At least three of the same code markers must be included in every photo data taken from various

angles and directions.

Point:  Code markers are necessary when taking shots of the object, but not so in other processes. Therefore
they can be attached to plates made of material that does not reflect black light, and then fixed to the
object using double-sided adhesive tape. Doing so enables reuse of the code markers.

Pre-Process-3. Obtaining the 3D Coordinate Data of the Markers

This section explains the method and procedure for taking shots of the object and obtaining 3D coordinate data
of the markers based on the photo data. Before proceeding, make sure that the following have been completed.
* Calibration data has been created.

» Reference markers have been attached to the object appropriately.

» Code markers and scale bars have been placed appropriately.

1) Take shots of the markers attached to the object
Take shots of the object from various directions and angles while keeping a distance of approx. 2 m from the

object.

INGEe]

Take care that the shape of the object remains unchanged when shooting with the digital camera and when scanning
with the VIVID 9i. If the object is made of a material that bends or deforms when moved, consideration should be given
to the installation site and working space to prevent the object from moving throughout the entire operation from the
pre- to main-process.

Point: Take a sufficient number of shots (20 to 30 shots if the object is 1000 mm in each side), although the
number varies with the object size and shape and how the object is placed.
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[Shooting Imagings]

a. The object is placed on the ground horizontally.
* Take shots from outside directions and diagonally from four angles to fully cover the object and scalebars,
at 30- and 45-degrees (6 shots per area, 24 shots in total).

Shooting example for area-1 Shooting example for area-1
Digital camera

area-1

— T | T
Scale bars object Scale bars
Image from front

area-1

1 1
Image from top —

b. The object is learned against a wall or placed upright.
 Take shots from front, right side and left side from four angles to fully cover the object and scalebars, at
0- and 15-degrees (6 shots per area, 24 shots in total).

Shooting example for area-1 area-1 area-2

Shooting example for area-1

Scale bars  object Scale bars

Digital

camera  1mage from top

area-1 ul

-, Thedown-seeangle il

1 isexcepted because

" itis difficult to shoot. =" )
Image from side
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2) Obtain the 3D coordinates of the markers
Obtain the 3D coordinates of the markers using the photo data of the object and calibration data that has been
prepared in advance.

[Operating Procedure]

1 Use a device like a media reader to import the object’s photo data from the digital cam-
era’s storage media (compact flash memory) to a directory on the computer’s hard disk.
Placing all photos from one projection an initially empty directory makes the process
easier later on.

(Memoy
Instead of using a media reader, the digital camera can be connected to the computer directly to import the data
from the digital camera. For details, refer to the digital camera’s instruction manual.

2 Start PhotoModeler KM.
INote

“PhotoModeler KM” must be installed to your computer in
advance. For the installation method, refer to page 10 in this /
manual.

1) Make sure that the protect key is inserted into a

“18
USB port on the computer. %

2) From the [Start] menu, select [Programs] - [Pho-

o
toModeler KM] and then select [PhotoModeler N
KM]. &/

3 Set the conditions to obtain the 3D coordinates
of the reference markers.

1) Select [New Project] from [File] menu.
The [Project Wizard] dialog box will appear.

2) Select “An Automated Coded Target project” as
the project type and click the [Next] button.
The [Camera Wizard] dialog box will appear.

[Msmey =
If a setting file already exists, it can be imported by check- B e i T
ing the [Settings file] checkbox. If a setting file is import- E 8

ed, the subsequent condition setting procedures 10) to 11)
can be skipped.

For the method of creating a setting file, refer to Step 12)
on page 26 in this manual.
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3) Select a calibration data file.

camera? 20X
Click the [Browse...] button to display the file import - B L) - oo
dialog box. Select the directory where the calibration
data project file is saved, select the desired setting file
and click the [Open] button. The [Camera Wizard]
dialog box will reappear.
Fegne  [oapm 5 o]
Files of tpe: Project Files [PHIR) = ﬂlj

4) Make sure that the selected calibration data file
is displayed together with its path name, and
click the [Next] button.

The [Project Import Wizard] dialog box will appear.

5) Click the [Add/Remove Image(s)] button.
The [Add/Remove Photographs] dialog box will ap-

pear. Photo data stored in the directory (the directory i
that is designated by the initial setting) is displayed in 8
the dialog box. 2

6) Click the [Change directory ...] button. E
The [Find Photo Source Directory and Select an Im- e
age File] dialog box will appear.

[#]ND100111.0PG
[#]mD100110.3PG
[#]MD100109.3PG
[#]nD100108.0PG
[#]nD100107.3PG
[#]MD100106.3P5
[#]MD100105.3PG
[#]nD100104.2PG
[#]mD100103.3PG
[#]MD100102.3PG

File name: [wo1001124P6 =l Open
= ol

Files of ype: [Amage Fies

7) Open the folder where the photo data obtained

by the digital camera was stored at Step 1, and
select one photo data and then click the [Open]
button.
The [Add/Remove Photographs] dialog box will re-
appear, displaying all the photo data present in the
same folder as the selected data in the left side of the
window.
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8) Add necessary photo data.
To add all the photos displayed in the left-side win- :
dow, click the [All >>] button. All the photos will be
added and displayed in the right-side window (Photos
in project).

(Memo

It is possible to individually select a photo displayed in the s R e e
left- or right-side window (Photos in project) and click the
[>>], [All >>], [<<] or [All <<] button to add/delete it.

9) Check the added photos, and then click the [OK]
button.
The added photo data images will be displayed in the
[[Project Import Wizard] dialog box.

Specify the inital set of photographs for this project by usine the * Add / Remove Imagefs)”
button

ii A Feroie el
Th

ere are currently 20
Images in this project.

10) Check the photos and click the [Next] button.
The currently set camera parameters will be dis- - : T censmann P
played 8 ...
(Memo/ §’.|5 e o [
The settings displayed in the dialog box are the default val- a-un e[ v
ue, not the settings made by the previous operation. Nor-

mally, they do not need to be changed, but they can be
changed if necessary.

ReD>
For details of the settings, refer to Help of “PhotoModeler

KM”.

Check the settings or change them if necessary, and
click the [Next] button.

11) Now, enter scale bar parameters.
Enter preset parameters for the scale bars used for
taking shots of the object. Select scale bars from the
list one by one, and enter the preset settings in the edit
boxes in the right side of the dialog box.

[Memey

Settings must be made for every scale bar displayed in the
list. Parameters are shown on the seal attached to the rear Seal sample

Serial number and

of each scale bar. T35 number of scale bar
@®-® 500.123
. ™~ It that the val
After all the parameters are entered, click the [Next] ®»-@ 1000.123 “58‘5_ ?2% is Seﬁovratﬁ: dis-

tance “500” between ID no.
button. 2 and no. 10 on scalebar 1.

It means that the value “1000.123” is
set for the distance “1000” between
ID no. 1 and no. 9 on scalebar 1.

4

Input value Input value
Name: Bar1 1000 Name: Bar1 500
Precision: (Fixed) Precision: (Fixed)
PT1ID: 1 PT11D: 2
PT2ID: 9 PT21D: 10

Distance: 1000.123 Distance: 500.123
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12) A message appears to inform you that it is ready
to obtain the 3D coordinates of the markers.
If you want to save the conditions (e.g. calibration
data file, scale bar parameters) as a setting file, click
the [Browse...] button, select a folder, specify a file
name and save it.

Y 2=
s cmaE
=l |
- Cancel iy
4 Obtain the 3D coordinates of the markers. Automated Coded Tareet Projeet x|
1) Click the [Finished] button. Calculation of 3D co- ?mraphs.
ordinate data of the markers will start. Automarkine [

Fead File

Calculation progress is indicated by four progress ori i e

bars in the [Automated Coded Target Project] dialog
box.

Memo7

To pause calculation, click the [Pause] button. To abort
calculation, click the [Quit] button.

When calculation is complete successfully, calcula-
tion results will be displayed.

2) Click the [Close] button to close the report dialog
Edit Marking Referencitg Project ‘Window Options Help

box.. . . ” 0 @ E[E e B R o
The imported photos are displayed in the “Photos” . « . & . =

area in the left side of the main window. L
™ Point ID's
I’Mej Phataos:

The photos will not be displayed if the photo control func-
tion is not ON. To turn ON the photo control function, se-
lect [Hide/Show Photo Control...] from [File] menu.

Memo7

Some photos displayed in the [Photos] area have a camera
mark, and some have an “x” mark. A camera mark indi-
cates that the photo has been used for calculation. An “x”
mark indicates that the photo has not been used for calcu-

lation.

»
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3) Give a name to the obtained 3D coordinate data

of the markers together with the photo data im-
ages used for calculation, and save them.
Select [Save As] from [File] menu to display the [Save
Project As] dialog box. Select the directory in which you
want to save the data as a project, give an appropriate
project name, and then click the [Save] button.

INGe]

Do not give the same name as that of the calibration
project file.

5 Export the obtained 3D coordinate data of the
markers as a text file that can be handled by the
PSC-1 Tool in the main-process.

1) Select [Export Coordinates] from [File] menu.
The [Export a Project File] dialog box will appear.

2) Specify the directory to which the file is to be
saved, specify the file name, then click the
[Save] button.

The text file will be saved in “CSV” format that can
then be imported to the PSC-1 Tool used in the main-
process.

6 When all the steps are complete, exit Photo-
Modeler KM.

1) Select [Exit] from [File] menu.

If there are projects that have not been saved, a mes-
sage asking you whether to exit PhotoModeler KM
without saving the projects will appear.

To exit without saving the projects, click the [OK]
button. To save them, click the [Cancel] button to re-
turn to the previous window, and then save them ac-
cording to Step 4-3).

- [File | Edit Marking Referencing Project Window Gptions Help

Q&wE o

| Mew Project... [Ctrb+n]

- | open Project... [Ctl+o]

o [ save Praject [tri+s]

Sawo Meojock As... [Chrl1 Shift 15]

B Export Coordinates...

AddfRemove Photos...
Hide/Show Photo Control

rﬂ Exit

2ix

-l «emefE-

2/ PhotoModeler KM: Untitled

S| 0 Hewroject... [Ctrkeh]
H (= Oper Project... [Ctl+o]

. H saverroject [Ctr+5]
SaveProject fs... [ChrHShift+S]

ﬂ% Export Coordinates. ..

Add/remave Phatas. ..
HidejShow Phato Cantrol

rxj Exit

[Export a Project File E 2x|
s «BcEr
| B
. | o |
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2-2. Main-Process
(Automatic Registration of Data Scanned by VIVID 9i)

The “main-process” performs registration of the scan data of the object obtained by the VIVID 9i, by using the
3D coordinate data of the reference markers obtained in the “pre-process”. The 3D coordinate data of the ref-
erence markers is imported to the PSC-1 Tool of the Polygon Editing Tool, and compared with the data scanned
by the VIVID 9i to confirm the 3D coordinate data of each part of the object. This enables automatic registra-
tion.

Main-Process-1. Importing the 3D Coordinate Data of the Markers

Import the 3D coordinate data of the markers obtained in the “pre-process” to make preparation for automatic
registration to be carried out when scanning the object by the VIVID 9i.

[Memoy
* Automatic registration is performed by the PSC-1 Tool of the Polygon Editing Tool.

+ Before starting PSC-1, it is necessary ready the VIVID 9i for operation and obtain a license code for PSC-1 Tool.

1) Prepare the VIVID 9i
Prepare to scan the object using the VIVID 9i. Perform necessary steps as explained below.

For operation of VIVID 9i, refer to the VIVID 9i Instruction Manual.

[Operating Procedure]

1 Place the VIVID 9i so that it faces the object.
For automatic registration of 3D shape data using this system and PSC-1 Tool, it is assumed that scan-
ning is performed at a distance of 600 to 1000 mm by the VIVID 9i equipped with the middle lens. If
necessary, use a tripod to place the VIVID 9i so that the distance to the center of the areas to be scanned
is approximately 600 to 1000 mm.

INGe]

Proper measurement will be impossible if the VIVID 9i moves or vibrates during scan. So when using a tripod,
a tripod attachment must be used to place the VIVID 9i on a stable surface.

2 Connect the VIVID 9i to the computer and turn ON the power.
To use the PSC-1 Tool, the VIVID 9i must be connected to the computer correctly. Connect the VIVID
9i to the computer with the SCSI cable, and make sure that the computer recognizes the VIVID 9i cor-
rectly.

INGE]

Before connecting them, make sure that they are turned OFF. When turning them ON, make sure that the VIV-
ID 9i is turned ON before the computer.

Memoy
Before using the VIVID 94, it must be warmed up for approximately 10 minutes after it is turned ON.

3 Replace the lens with the middle lens.
For automatic registration of 3D shape data using this system and PSC-1 Tool, it is assumed that scanning is per-
formed at a distance range from 600 to 1000 mm by the VIVID 9i equipped with the middle lens.

Msmo/
The lens can be replaced regardless of whether the VIVID 9i is ON or OFF. If the lens is replaced, make sure that

it is calibrated using the user calibration system.
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2) Start PSC-1

Re>

For the operating method of VIVID 9i and Polygon Editing Tool, refer to their own instruction manuals.

[Operating Procedure]

1

Connect the VIVID 9i to the computer and turn ON the power.
INote

PSC-1 Tool cannot be used unless the VIVID 9i is connected correctly. In addition, the PSC-1 Tool needs the
middle lens to be used among the three types of lens provided by the VIVID 9i (tele, middle, wide), so if a lens
other than the middle lens is attached, replace it with the middle lens.

Start the Polygon Editing Tool.
From the [Start] menu, select [Programs] - [KONICA MINOLTA] and then select [Polygon Editing Tool
Ver.2.x%].

Select “VIVID 9i” as the digitizer to be used.
From [File] menu, select [Select Digitizer], and select “VIVID 9i” from the pull-down list in the dialog
box that appears.

INGEe]

PSC-1 Tool is designed solely for the VIVID 9i. It cannot be used with any models other than the VIVID 9i.

Start PSC-1.
From [File] menu, select [Import] - [Digitizer] - [PSC-

License Certification

Enter License Code

1]. The license certification dialog box will appear, so R

enter the correct license code and click the [OK] button.

INGee]

The license code is a combination of alphanumeric charac-
ters provided according to the serial number of the VIVID 9i.
So, enter the license code corresponding to the serial number
of the VIVID 9i. License codes for wrong serial numbers
cannot be used.

If the [OK] button is clicked after a wrong license code is en-
tered or none is entered, a message informing you that the li-
cense code is incorrect will appear. If you click the [OK]
button now, the PSC-1 Tool will not start and the dialog box
will close.

When license authentication is complete, the PSC-1 Tool will
start and a dialog box to import the 3D coordinate data of the
reference markers will appear.

Cancel

Open 2Zx
= 3

Memo7
In Polygon Editing Tool Ver.2.02 or higher, it is not necessary

to obtain and input a license code to use PSC-1 Tool. The li- HyDocaris
cense for use of PSC-1 Tool is licensed by the purchase of 8
Photogrammetry System PSC-1. In this case, when selecting 7
[Import] - [Digitizer] - [PSC-1] from [File] menu, a dialog box M:;.%,k e =
to import the 3D coordinate data of reference markers will ap-

pear.

K
4
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3) Import the 3D coordinate data of the markers

[Operating Procedure]

Select the text file of 3D coordinate data of the markers exported in CSV format at the
end of the pre-process, and click the [Open] button.

The selected data will be imported, and the [PSC-1] dialog box will appear.

File-Import-Digitizer-PSG-1

]
I~ Distance 03: i

I Intensity
D lﬂ Cancel

f ik

Opkion
Sean

Color Read

™ Auto Store

il

i

St <= P Fext Delet
= - ore o e elete afo

" Mono & Calor © Pich B view vivid not Found, W view Marker I Farker 1d I~ i
Calibration

[V view Reference
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Main-Process-2. Scanning the Object by VIVID 9i

Scan the object using the VIVID 9i to obtain the 3D shape data of the object.

Since the reference markers used to obtain the 3D coordinate data of the object are attached to the object, they
will also be imported as the same location information to the 3D shape data obtained by the VIVID 9i.

In the final step, the location information on the 3D shape data is compared/cross-referenced with the reference
marker 3D coordinate obtained in the “pre-process”, to enable automatic registration.

1) Scan the object by the VIVID 9i
Scan the object by the VIVID 9i. Scan can be performed via the PSC-1 Tool of the Polygon Editing Tool ([File

—Import — Digitizer — PSC-1] dialog box). Before starting scan, it is necessary to import the 3D coordinate data
of the markers obtained in the “pre-process”. The data can be selected in the [Open] dialog box that appears at
the end of license authentication following start of the PSC-1 Tool. For details, refer to “ Main-Process-1. Im-
porting the 3D Coordinate Data of the Markers” on page 29 in this manual.

/N\WARNING

A Never stare into the laser emitting window.

&@ Do not place a lens, mirror or optical element in the path of the laser beam. Doing so may con-
verge the laser beam, resulting in damage to your eyes, burns or fire. To prevent the above acci-
dents, make sure that a wall or similar object which can block the laser beam is located behind
the object.

[Operating Procedure]

1 Set parameters necessary to perform scan.

Click the [Option] button in the [File — Import — Digitiz- Optian %
er — PSC-1] dlal.og box that appears at the end of import i Mdm
of the 3D coordinate data of the markers. The parameter R
changes will be set, the dialog box will close, and the T e Color
previous window will reappear. To cancel the parameter = '7?"‘?’.‘5”??1 sk s
changes and return to the previous window, click the S
[ Save COK file
[Cancel] button. fmen
If the [Default] button is clicked, the default parameter i paoe
settings Wlll- be restored, but the dialog box will remain ey
open. So, click the [OK] or [Cancel] button to close the
dialog box. Lo ] —] eml
Ref.>
For details of the parameters, refer to page 37, in this manual.
INote

The default parameter settings that are restored when the
[Default] button is clicked are the optimum settings for the
PSC-1 system.

(Mermc
Set the “ReduceRate” of Convert parameter to “Adaptive”

preferably.
It can be reduced the amount of main memory of the computer
compared with “1/1” settings.



Turn ON the [Mono] radio button, and turn the
VIVID 9i to obtain the best view angle while ob-
serving the monitor image.

Adjust the position of the VIVID 9i while viewing the
monitor image so that approximately five reference
markers are present in the image.

INGEe]

At least three reference markers must be present inside the
monitor image.

Scan the object by the VIVID 9i.

Click the [Scan] button. Scan will start and 3D shape
data of the object is obtained. At the same time, the ref-
erence markers are detected automatically, and dis-
played in the Work window (left-side of the dialog box).

Memo7

Since ID Nos. have been assigned to the automatically detect-
ed reference markers, they will be displayed. These ID num-
bers are those assigned to the reference markers by
PhotoModeler KM in the pre-process.

Memoy
Registration status of the 3D shape data is judged, and the re-

sult is displayed as the frame color of the Work window. Three
colors are available: blue indicates that registration is success-
ful, red indicates that registration is not successful, and gray
indicates that there are only two or less recognizable markers
in the scan data.

Memo7

In the color image, areas that have no data are displayed in
black.

(Mermey
If the [Auto Store] checkbox above the [Store] button is

checked, a series of operations from scan to “Store” (registra-
tion to the Polygon Editing Tool) will be carried out automat-
ically if the registration judgement result is satisfactory.

INGE]

The red or gray Work window frame indicates that the scan
data is not suitable for registration. In this case, change the
view angle of the VIVID 9i and scan the object again.

Operating the System
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Main-Process-3. Registering the Scan Data to the Polygon Editing Tool
1) Store the scan data

[Operating Procedure]

1 Click the [Store] button in the [PSC-1] dialog

[T
box to r_e_glster the registration data to the Poly- r_ll_:' . -
gon Editing Tool. e —
Check that the Work window frame is blue (i.e. accepta-
ble result) and click the [Store] button. The scanned 3D —'
shape data will appear in the Store window. ol et : ars 9z

| T Auto Store

=l Stare: ﬂlm‘ Delets 11
[Meﬂ 2. [ View Marker [7 Marker1d  Data [ view : v
If the [Store] button is clicked, the scan data will be registered

to the Polygon Editing Tool. If there are stored scan data, the
[<<Prev], [Next>>] and [Delete] buttons located below the
Store window will be active. The registered data can be re-
viewed or deleted when necessary.

[Mamoy

If the [Auto Store] checkbox above the [Store] button is checked, a series of operations from up to registration to
the Polygon Editing Tool will be carried out automatically if the judgement result for the scan data made at Step 2
in Main-Process-2 is satisfactory.

2 Repeat steps 2-4) (Main-process-2) to 1-1) (Main-process-2) to perform necessary scans.

3 When all the scans are complete, click the [OK] button to close the [PSC-1] dialog box.

2) About registration of registration data to the Polygon Editing Tool
When the [Store] button in the [PSC-1] dialog box is clicked, the scan data obtained by the VIVID 9i is regis-

tered to the Polygon Editing Tool.
To exit the PSC-1 Tool, click the [OK] button. If the [Cancel] button is clicked, all the registration data regis-
tered to the Polygon Editing Tool will be discarded, and the PSC-1 Tool will be exited.

3) Save the registration data
Storing the scan data in the PSC-1 dialog box just registers it into the memory of the Polygon Editing Tool. To

save it as a file, it must be saved under a Polygon Editing Tool data name.

[Memoy
If the [Save CDK file] checkbox in the [Option] dialog box (page 37 in this manual) is checked, the data will be saved

automatically as the data of the Polygon Editing Tool when the [OK] button in the [File — Import — Digitizer — PSC-1]
dialog box is clicked to close the dialog box.

RsD>
For details on saving scan data using the Polygon Editing Tool software, refer to the Polygon Editing Tool Instruction
Manual.
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2-3. Additional Information on PSC-1 Tool

This section explains parameters used in dialog boxes of the PSC-1 Tool, that performs automatic registration
using the 3D coordinate data of the reference markers attached to the object and scan data obtained by the VIV-
ID 9i, and also explains how to obtain a license.

2-3-1. Parameters for Dialog Boxes

1) [File — Import — Digitizer — PSC-1] Dialog Box and Its Parameters

File—Import-Digitizer-PSG-1

AF
™ Distance “33 s

I Intensity
: EIH:

Scan

Color Read
™ Auto Store

Store == Prevl Text >>| Delete.
Hear I O 4| Ll

" Mono & Colar © Pich ¥ view vivid not Found, W view Marker I Marker 1d I~ view
I View Reference Calibration

il

Item Explanation

AF Executes auto-focus. This parameter is enabled only when VIVID 9i is connected.

Checking this item enables distance setting.

Mode Distance (mm)
Distance Standard 600 to 1000
Extend/User 500 to 2500

Intensity Checking this item enables LD setting. (0 - 255)

Performs a series of operations, starting from data scanning to marker recognition and
registration.

When this command is executed, a Good/NoGood judgment for registration data is
made, and the result is displayed as the frame color of the Work window.

* Blue: Measured data is appropriate for registration.

* Red:  Measured data is not appropriate for registration.

* Gray: Failed to recognize three or more markers.

Memo7

This parameter is enabled only when VIVID 9i is connected.

Scan

Imports the saved CDK data. The markers are re-recognized during import to perform
registration. A Good/NoGood judgment for registration data is also made, and the result
is displayed as the frame color of the Work window.
The name of this button will switch to “Continue” when this command is executed. Use
of the [Continue] button allows you to import more data. When there is no more data,
the name of the button will return to “Import CDK”.

Clicking this button at the end of scan will take a color shot and display the updated
color image. This button will be effective at the end of scan.

ImportCDK

Color Real

If this checkbox is checked, the data that causes the frame color of the Work window to
turn blue will be stored automatically.

Memo7

The checkbox is not checked at start-up of this command.

Auto Store

Registers the data shown in the Work window. The registered data is displayed in the

Store Store window.

View Marker Shows/hides the markers in the Work and Store windows.
Market ID Shows/hides the marker IDs in the Work and Store windows.
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Item

Explanation

Mono/Color/Pitch

Switches display mode for the data currently displayed in the Work window.

Mono

Displays the VIVID 9i monitor image in black and white.

Color

Displays a color image of the scan data.

Msmo/
The data is displayed in black and white if the [User Color] checkbox in the [Option] di-

alog box is not checked.

Pitch

Displays the distance data of the scan data using a contour image.

View (under the Work
window)

Shows/hides the polygons of the data shown in the Work window.

View Reference

Shows/hides the 3D marker positions created by PhotoModelerKM.

Prev/Next Switches from one stored data to another.
Prev Displays the previous data.
Next Displays the next data.
Delete Deletes the stored data currently displayed in the Store window.

View (under the Store
window)

Shows/hides the polygons of the data shown in the Store window.

Stores the registered data and exits the PSC-1 Tool.

[Mamoy

OK
If the [Save CDK file] checkbox in the [Option] dialog box is checked, file save will also
be performed.
Cancel Discards the registered data and exits the PSC-1 Tool.
Option Displays the [Option] dialog box. This dialog box allows you to set parameters for
p measurement.
Executes the Calibration command and calibrates the VIVID 9i.
Have the Field Calibration System ready.
Calibration

Re>

For details on the calibration procedure, refer to the VIVID 9i Instruction Manual.
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2) Parameters for [Option] Dialog Box

Option x)

[~ Scan Parameter

Modz : |Standard -
Shot Times @ |3 - W High Guality:

I~ Use color

I Brightness Digltizer's Initial Parameters
Low 0 TUUONT Hgh Set Get

~Convert Parameter
¥ Save COK file
Reduction Rate :  Filkar

[adentive =] [Rmane =]
Fill Holes : Remove :

off - 150eq. 6B, ¥

Marker Correction
Smooth Marker v

Item

Explanation

Scan Parameter

Mode

» Standard: The Filter settings are fixed to H.Q. & N.F.

The settable distance range is from 600 to 1,000 mm.
* Extend: The Filter settings are fixed to Noise Filter (N.F.).

The settable distance range is from 500 to 2,500 mm.
» User: The Filter settings can be user-defined.

The settable distance range is from 500 to 2,500 mm.

Number of Scans

Sets the number of shots to expand the dynamic range.
Increasing the number of shots reduces data loss.

Checking this checkbox displays low-reliability data.
During display of the distance image (i.e. the [Pitch] radio button is ON), areas with

High Quality excessively high laser power are displayed in light gray, and those with excessively low
laser power are displayed in dark gray.
Use Color Checking this checkbox takes a color short when a scan is made.
L Performs log correction for the color data if this checkbox is checked. This correction is
og X
used to make neutral colors brighter.
Performs dark correction for the color data if this checkbox is checked. This correction is
Dark . . . .
used when lines are noticeable in the color image.
Brightness Checking this checkbox enables you to set the brightness of the image.

Digitizer’s
Initial Parameters

Set

Sets the displayed scan parameter settings to the VIVID 9i scan settings.

Get

Imports the VIVID 9i scan settings to the scan parameter settings.

Convert Parameter

Checking this checkbox saves the registered data to the CDK file when the [OK] button

Save CDK file in the [File — Import — Digitizer — PSC-1] dialog box is clicked to exit it.
. Used to select the number of data points to be read from “1/1”, “1/4”, “1/9”, “1/16” and
Reduction Rate @ e
Adaptive”.
* None: Performs no correction for points when reading data. This can be
set for User mode only.
Filter » Noise Filter (N.F.): Reduces noise in points when reading data.
e High Quality (H.Q.): Deletes low-reliability data when reading data.
* HQ. & N.F. Reduces noise in points and deletes low-reliability data when
reading data.
Fill Holes If “ON” is selected, points are generated in the holes that were produced due to missing
data so that the holes are filled.
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Item Explanation
Select the data to be deleted when reading data.
* None: Outputs the data without performing specific processing.
* Boundary (B.): Outputs the data after deleting boundary points.

Remove * 5deg & B./10dwg & B./15deg. & B./20deg & B.:

Outputs the data after deleting the points present inside and at the
boundary of the polygons that are angled within approximately 5, 10,
15 and 20 degrees to the vector of the line of view.

Corrects the marker areas of the measured data.

* None: No correction

¢ Delete Marker: Converts the marker areas to holes.

¢ Smooth Marker: Corrects the marker areas and then smoothes them.

Marker Correction

Default Restores the default parameter settings.

Closes the [Option] dialog box.

OK The settings will be set.

Closes the [Option] dialog box.

Cancel The settings will be cancelled.

2-3-2. License registration (obtaining a license code)

The program for the PSC-1 Tool is built into the Polygon Editing Tool (Ver.2.01 or higher). However, before
installing or using it, it is necessary to apply for license registration and obtain a license code.

For license registration, complete the necessary fields in the “License Registration Form” supplied with the
product and send it by facsimile (the facsimile number is given on the form).

[Memoy
In Polygon Editing Tool Ver.2.02 or higher, the license for use of PSC-1 Tool is licensed by the purchase of Photogram-

metry System PSC-1. It is not necessary to obtain and input a license code to use PSC-1 Tool.



3. Explanation of
PhotoModeler KM Work Menus

PhotoModeler KM is a part of the photogrammetry system PSC-1, that utilizes photogrammetry, and is used
in the pre-process where 3D coordinate data of the reference markers attached to the object are obtained. The
3D coordinate data plays the core role in automatic registration carried by the system.

This section describes each work menu displayed in the PhotoModeler KM to provide an explanation of the
functions of PhotoModeler KM and windows that are displayed.

Rar D
For detail, please refer to HELP of PhotoModeler KM.

Main Window

The main window appears first when PhotoModeler KM is started up. Dialog boxes and windows that appear
when menus are selected from the work menu bar are basically displayed in this main screen.

Title bar

The name of the current project or currently
opened dialog box is displayed. Main window Work menu bar

= PhotoModeler KM

Eile Edit Markine Beferencine Project Window Options Help

Icon menu bar
Icons are provided for the work menus that are frequency used.

Photo control side bar The photo control side bar can be displayed in the left side
of the main window. To show/hide the photo control side
|PhotoModeler KH. Ho_4 2 pmr bar, select [Hide/Show Photo Control...] from [File] menu.

File Edit Mark
W=y oks G- B QR FE A =
% m @ w

Settines

Beferencing Project Window Options Help

On the photo control side bar, thumbnail images of photos
(it is called “photo chips”) are displayed. Double-clicking
on the “photo chip”, the photo is opened and displayed in
N the window frame.

INGe]

Open the large number of photos at same time, there is possibil-
ity that the system is freezed or hanged up.

[ Phota: 2 {1:6) - KE141802 : ariented
E

Photos:

Only the work menus and icon menus that can be used cur-
rently are active, and the other menus will be inactive (dis-
played in gray).

With some windows, information regarding the currently
Photo clip displayed data (e.g. the number of selected points, distance
information) may be displayed in icon menu space.
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Work menu bar

Operations available by PhotoModeler KM are performed directly by selecting a menu from this work menu
bar, or performed from the dialog box that appears when a menu is selected. Among submenus of work menus,
only those for the currently usable functions and operations are active, and the other submenus are inactive (dis-
played in gray).

24 PhotoModeler KM

File Edit Markine BReferencing Project MWindow Options Help

[File] menu
This menu provides operations that are mainly carried out for projects, files and data.

[Edit] menu
This menu provides operations mainly regarding data handling such as data editing. It also includes submenus
regarding display of data currently in progress.

[Marking] menu
This menu provides operations to detect markers in photo data imported to PhotoModeler KM.

[Referencing] menu
This menu provides operations regarding referencing of markers detected from photo data.

[Project] menu
This is the main work menu of the PhotoModeler KM. It is used for calcurating 3D coordinates of markers and
displaying the results.

[Window] menu
This menu provides window display related operations.

[Options] menu
This menu provides operations regarding PhotoModeler KM parameter settings. It allows you to change the
toolbar (icon menu bar) items and set shortcut keys.

[Help] menu
This menu provides operations regarding display of information about the PhotoModeler KM. PhotoModeler
KM operating methods, online help containing instructions, and version of the software are also displayed.
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[File] menu

This menu provides operations that are mainly carried out for projects, files and data.

24 PhotoModeler KM: cal.pmr
_ Edit Marking Referencing Project ‘Window Options Help

Mew Project... [Cerl+n] Q @l "_|__‘. 'i'L"I h_—__
Qpen Project,..  [ChrHO]

Save Project  [Chrl+3]
Save Project As... [Chrl+Shift+3]

Export Coordinates. ..

i Add/Remove Photos. ..

3 HidejShaow Phoko Control

1: GiDataiCalibrationtcal, prir

Exit

[New Project...] [Open Project...]
A group of data and settings used by PhotoModeler KM is called a project. Selecting [New Project] opens the
[New] dialog box and selecting [Open Project...] opens the [Open] dialog box

Memey

These dialog boxes are OS-based. When creating a new project, enter the name of the project you want to create
and click the [Create] button. When opening a project, select the project and click the [Open] button.

[Save Project]
Saves the current project without changing its name.

Memey

In [General] tab of [Preferences] dialog box, it is possible to set the backup saved version (0 or 1 to max. 5). If set this,
saves project as the file name; “file name” + “ver N” (N=1 to 5) as like “sample.ver5.pmr”.

[Save Project As...]
Saves the current project under a new name. For instance, when settings are changed, using this submenu al-
lows you to save the project under a new name without making changes to the original project.

[Export Coordinates...]
Exports 3D coordinate data of the markers stored in the current project to a text file ((CSV).

Savein [ 3 Heamemert i Select the folder to which the exported file is to
e be stored.

/ Enter the name of the file to be exported.

Clicking this button exports the data under the
/ specified file name to the specified folder.
| Fie nome [whesl csv = Save
Soesore M -|  Crc) -

I Exits data export and closes the dialog box.
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[Add/Remove Photos...]
Opens a dialog box to add a new photo(s) to the current project or delete an unnecessary photo(s).

Directory path of the folder that contains the photo to be imported

All the photos present in the folder  All the photos added to the project are displayed.
are displayed.

Add/Remove Photoeraphs

Photos in IG:¥U}sersDocumentS¥ijctFiles Phptos in project

| | :
i T 1 e

. il
Al
3

P.II

Change directory.. I 0] 4 I Gancel I IHeIp |
!

Click this button to change directory Exits the operation and

path of the folder for containing photos closes the dialog box.
[>>] Adds the selected photo(s). Completes the operation and . . o
[Al'>>] Adds all the photos. closes the dialog box. Displays help regarding this dialog
[<<] Deletes the selected photo(s). box.

[All <<] Deletes all the photos.

[Hide/Show Photo Control...]
Allows you to display the photo control side bar in the left side of the main window or hides it.

[Memoy
Displaying or hiding the photo control side bar when the software start, set at the [General] tab of the [Preferences] dialog

box.

[1.C:\ eoeeee \ %, pmr]

Displays a list of projects that have been opened or newly created up to now. Using this submenu enables you
to open a project you have opened or created before. The project that was opened at the last is displayed at the
top of the list (numbered “17).

[Exit]
Exits PhotoModeler KM. If there are projects that have not been saved, a message box asking you whether to
save them will appear.
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[Edit] menu

This menu provides operations mainly regarding data handling such as data editing. It also includes submenus
regarding display of data currently in progress.

24 PhotoModeler KM: cal.pmr

File | Edit | Marking Referencing Project Window Options Help
] | ¥ Undo [Chr+Z] f:l E!__—_ )

7 Delete Selected Trems  [Delete]

Setting: IE Select Items Mode [1]
W N &5 Select all Marks/Objects in Active Yiew [Ctrk+A]

*5& Unreference Selected  [Chrl+0U]

Phatas

?E Expand Selection to all Windows  ['W]

% (Open Photos Showing Selected

Image Enhance. ..

[Undo (or Redo)]

Ifthis submenu is active, it is possible to cancel the previous operation and restore the original state. Performing
undo switches the name of this menu to “Redo”, allowing you to restore the operation you have cancelled pre-
viously.

Msmoy
The previous operation for “Undo” or the canceled operation for “Redo” is shown at the next of menu item; as like “Undo
Sub-pixel mark”.

INGee]

e It is not possible to undo/redo operations for which this menu is not active.
* It is not possible to undo/redo operations for data or file handling operations such as saving a project.

[Delete Selected Item]
Deletes the currently selected item (e.g. marker).

[Select Item Mode]
Switches between selection/non-selection modes for items (e.g. markers).

[Select All Markers/Objects in Active View]
Selects all the markers and objects present in the currently opened project, regardless of whether they are
shown/hidden.

[Unreference Selected]
Clears marker reference.

[Expand Selection to all Window]
Select the same items that is selected on the current window on all opened windows, and display them.
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[Open Photos Showing Selected]
Displays the image of the photo data to which the currently selected item belongs, so that the same item is se-
lected.

[Image Enhance...]
Displays a dialog box to adjust the active image.

Imaee Enhancement

lower higher
Contrast R |
— { Brightness < | | T |
Gamma KA | |

| (0] I Oancell Reset |I_ Madel Help |

Checking this checkbox displays

Restores the default settings. the model data.

Closes the dialog box without
changing the settings.

Changes the settings and closes
the dialog box.

Used to set window display contrast, brightness and gamma correction.

Mermoy
These settings are for PhotoModeler KM display only.

They will not affect the settings of the monitor used.
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[Marking] menu

This menu provides operations to detect markers in photo data imported to PhotoModeler KM.

24 PhotoModeler KM: cal.pmr

File Edit | Marking | Referencing Project findow  Options  Help
@@ " i - .
| = |ee Automatic Target Marking. .. @ !_'-"-i {ﬂ;] = | w2

®X @x Sub-pixel Target Mode [5]

@% Re-sub-pixel Target Mode

Seftings
¥ Markeq %= Marking Residual Display...
[ Paint1D'

0102 : oriented

Photas:

.

[Automatic Target Marking...]
Displays a dialog box to set conditions to be used for automatic detecting of individual markers.

—— Select the image for which auto marking is to be performed.

futomatic Tareet Marking EJ Used to set Target Shape
. (the roundness of the
W;'l'Ch Phieilielie i markers) to be detected.
" Photos from zet | J Fit Error
Tarzet Marking Used to set thrgshold value
: . for target marking.
Maximum Diameter 5 Target Shape 060D
(pizelzh 00-10x )
Minimum ameter Fit Errar | i
i 20 e 010 Performs auto marking.
{/'— Undoes the auto marking
operation that has been
le Help \'\ performed.

— Displays help regarding
Exits auto marking and closes the dialog box.  auto marking.

Used to set the minimum diameter of the marker to be detected. The
minimum diameter must be set in ratio (%) to the maximum diameter.

Used to set the maximum diameter of the marker to be detected.
The maximum diameter must be set in pixels.

[Sub-pixel Target Mode]
Detects markers present in the rectangle area drawn by the pointer.

[Re-Subpixel Target Mode]

Re-edits the positions of the markers detected in the sub pixel target mode and detects markers present in a new
rectangle area drawn by the pointer.
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[Marking Residual Display...]

Displays the residual error of the currently displayed marker. The residual error is displayed in line length and
direction.

INGEe]

The residual error is an error that occurs when obtaining the 3D positions from the photo data statistically, and it in-
dicates data dispersion.

[-1=]

H

<

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

Used to set the length of the line for
which residual error is to be displayed
(in pixels).

Re-displays the residual error based
on the specified line length.

[Display Example of Residual Error]
T
Displays the residual

error as line length
based on the
settings.

Markine Residual Display

Exagegeration Factor | Redisplay I

1 error pixel = screen pixel(s)

Indicates the
calculated 3D
coordinates
(marker).

Close | Help |

Exits residual error display. Displays help regarding
residual error display.
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[Referencing] menu

This menu provides operations regarding referencing of markers detected from photo data.

34 PhotoModeler KM: cal.pmr

File Edit Marking | Referencing | Project window Options Help

=

LA =

lj D”' n i 3;] Automatic Referencing...

% m & by Eeferlence Made [R]

Settings [E Photo: Z {2:1) : ND100102Z : oriented
¥ tarked Paints
[~ Paint I0's
Phatos:

-

.

[Automatic Referencing...]
Used to make settings to perform automatic referencing of individual reference markers present in the currently

selected multiple photos.

Automatic Referencing for. Three or More Photoeraphs @

Parameters
Search Distance: [E.T— mm  Minimum number of photos: [‘3—
Referencing
Number of oriented phptographs: 12
On one (1) photograph 0 -
— On two (2) photographs: 0 Execute Referencing
On three (3) photographs: 0

On four or more 4+) photographs: 56
Undo Automatic Referencing

Number of saved referenced marks: 0

Close Help
Set the distance of the markers to be subjected to automatic Set the minimum number of
re;erencmdg. Mﬁ:kers presentkm the specified distance will be photos t9 be subjec_:ted to
referenced as the same markers. automatic referencing.

Executes referencing based on the
settings made in this dialog box.

Displays referencing results.

Undo the previous referencing

[Reference Mode]
Select this submenu to perform referencing manually.
For details, refer to Help of “PhotoModeler KM”.
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[Project] menu

This is the main work menu of the PhotoModeler KM. It is used for calculating 3D coordinates of markers and
displaying the results.

24 PhotoModeler KM: cal.pmr

File Edit Marking Referencing |Project | Window Options Help
U | Tables | 4 Pprocess... [F5] b
4
. | UndoProcess
T A | g
ks & % udit/Statistics.,.  [Shift+FS]
sdllings [E Photo: [E-_:— Project Status Report. .,
¥ Marked Paints
™ Point ID's Wl Camera...
% Camera Calibration. ..
Phobos:

é Information,..
Lﬁg TranslatefRokate. .,
[T Measure Mode  [M]

Constrainks List,..
Constraint Definition Mode  [C]

Open a 30 Yiewer [F7]
Tables

[Process...]

Used to calculate 3D coordinates of each marker using photo data that allows photogrammetry calculation, an-
alyze the results of the calculating and display them in the [Processing] dialog box.

The [Processing] dialog box is divided into two parts (right and left).

The 3D calculation settings can be set in the left part. The results of the calculation set in the right part.

The settings and results are divided into three groups (Steps, Options, Reasons). To view them, select the cor-
responding tab.

Msmo/
The right side of the dialog box displays the same contents as those in the [Audit] dialog box (see “[ Audit/Statistics...]”).

[Steps]
Processing
Steps I Options | Reasons | Audit Summary. I Audit Overview | Audit Photo | Audit Points | DISp|ayS the same contents
’ Accuracy Potential based on Audit Details (1-6):  5-Highest 28 those in the [AUdIt] dlalog
OX.

2. Full field calibration
Constraints will be processed

Steps that Processing will carry out:
— { 1. 3D elobal optimization No sugeestions Next Suggestion

Close | Help |

l_l Save Project before processing

Checking this checkbox saves the project before starting
3D calculation and analysis.

Executes 3D calculation and analysis.

—— Displays the 3D calculation and analysis procedure.



[Options]

Processing

Steps Options | Reasons |

W 1. Global Optimization

Explanation of PhotoModeler KM Work Menus

X

Audit Summary | Audit Overview | Audit Photo | Audit Paints |

’ Accuracy Potential based on Audit Details {1-5:  5-Highest

|

No suggestions Next Suggestion |

Proés\s \l I~ Save%s(\before processing Close I Help

[Reasons]

Processing

Steps | Options Reasons I

0 photos cannot be processed
0 photos set to “do not use”
16 photos set to “use and adjust”

16 photos to be processed
16 photos previously oriented
Orientation is: optional

0 photos set to “use and no adjust”

Displays the same contents as
those in the [Audit] dialog box.

Performs optimization to minimize the calculation error of
camera positions and 3D coordinates of the markers that
have been subjected to 3D calculation and analysis.

Performs optimization of calibration parameters to minimize
the calculation error occurring after the 3D calculation and

analysis.

Performs scaling after 3D calculation using multiple scale bars.

Audit Summary | Audit Overview | Audit Photo | Audit Points |

} Accuracy Potential based on Audit Details {1-5% 5-Highest

No sugeestions Next Suggestion |

Displays the same contents as

Process

|~ Save Project before processing Glose I el

Displays the information regarding photo data during analysis.

[Undo Process]

those in the [Audit] dialog box.

This submenu is active at the end of 3D analysis. Selecting this submenu allows to cancel 3D analysis that has

been performed.
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[Audit/Statistics...]

This submenu is used to display analysis results of the project for which calculation and analysis of 3D coor-
dinates have been performed. The results are displayed in the [Audit] dialog box.

The analysis results are grouped into “Summary”, “Overview”, “Photos” and “Points” according to the analysis
method and target. To view the results, click the corresponding tab.

[Summary]
Displays a summary of calculation/analysis results of 3D coordinates for the project.

Audit X]
Audit Summary ] Audit Overview | Audit Photo | Audit Points |

ficcuracy Potential based on Audit Details -5 B-Highezt

Mo sugeestions hext Suggestion ]I Clickitto display the
next suggestion.
In the case of error
occurred, the
suggestions or hints
to solve is

Help | displayed.

[Overview]
Displays an overview of the analysis results regarding 3D coordinates of markers obtained by 3D coordinate
calculation, and photo data used for the calculation.

Audit ]
fudit Summary  Audit Dveryiew l fudit Phota ] Audit Points ]
Overall Quality MHum. Bcceptable™
Total 30 Paoints i} WES
Total Photographs 12 VES
Summary Good Wiz ak, Unuzed Tatal
30 Paints ] i i i
Photos 12 1] i 12

Cloze | Help |

[Photos]
Displays the analysis results regarding the photo data used for 3D coordinate calculation.

Audit

x|
Audit Summary ] fudit Overview  Audit Phota l &udit Paints ]
Min. Max.  Awe.  Acceptable?

Paintz Per Photo B0 b6 ot ves
Photo Coverage areal k] 50 45 yes

Close Help
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[Points]

Displays the analysis results regarding 3D coordinates of markers obtained by 3D coordinate calculation.

Audit X
Budit Summary ] fudit Overyiew ] fudit Photo Audit Points l
Min. Max.  Ave  Hoceptable?
Rays Per 3D Paoint 9 12 12 VES
Anele Intergection a7 7 T2 yeE
Ray Tightness Haf sizel 0 0 0 ves
Mum. % Acceptabla?
Paints on aone Phaoto anly 0 0 VES
Pointz on two Photoz only i] i] yeE
Ciloze Help

[Processing Report]

Displays a list of current status including parameters, settings, 3D coordinate calculation and analysis results

for the project.

M Project Status Report @@

Last Processing Attempt: Fri Jul 23 15:04:48 2004 Al
Status: successful
Processing Options
Total Error
Precisions / Standard Deviations
&-.Camera Calibration Standard Deviations
g--Cameral: KMSE Camera
Focal Length
Value: 0997283 mm
Deviation: Focal: 6.4e-005 mm
¥p - principal point x
Value: 0622699 mm
Deviation: Xp: 8.2e-005 mm
Yp - principal point ¥
Value: 0412917 mm
Deviation: Yp: 8.4e-005 mm
Fw - format width
Value: 1.244895 mm
Deviation: Fw: 2.3e-005 mm
K1 - radial distortion 1
Value: 7.317e-002
Deviation: K1: 3.8e-004

K2 - radial distortion 2
Valiine -0 2DRA-NND

o8-8

=

Close I iWrite to text file... I

Exports the contents of the dialog box to a text file.

[Camera...]
Displays the camera parameters used for the current project.

GCamera Information @

Camera Name: KMSE Camera
Focal Leneth: | 09973 mm

Format Size W | 1.2449 H: | 0.8299 mm
Principal Point X: | 0.6227 Y: | 0.4129 mm
Lens Distortion K1: [7.317e-002 P1: |2522e-004
k2 [F87a6e-002 P2 [5233e-004
K3: |0.000e+000

Image Size: |45IJU X ISEIIJD

Save Camera I

OK I Help

Saves the camera
parameters in CMR
format.
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[Information...]
Used to set marking quality for the project.

Project Information

Project Marking Guality
— 11— Use to set the
1.00 pizels -1 means “unknown guality”) quality of the target
marking. If itis
unknown, set a
value “-1”to execute
processing without
setting of marking
quality.

Cancel Help

[Constraints List...]
Displays a list of constraint properties defined/set in constraint definition mode. Constrain properties in the list
can be edited.

Constrant List

¥ lnnamedl Cloze

¥ nnamed:

¥ nnamedd
¥ nnamedd

* Wil be uzed in processing

[Constraint Definition Mode]

Allows you to set constraint properties to multiple markers in the project. 3D coordinate calculation is per-
formed under the specified constraint properties.

Select 2 markers displayed in the window, and then select “Add New Constraint” menu by clicking right-button
of mouse or click the “Add New Constraint™ tiil icon to open the Constraint Properties dialog box.

Gonstraint Properties [X|
(LS T 12 points to be a given distance apart —— Constraint property type
Name:  [Distance -1 — 1 Constraint property name
Precision: . .
7 Foed | s Constraint property precision

[~ Use constraint in Processing
Extra parameters: Contrained Items:

Distance = 10000000 mm Object Point 1
Object Point 15

IIUU[].IJEIEIU mm [V Add selected objects
| 0K I Gancel I Help I

Constraint value
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[Translate/Rotate...]
Displays the [3D Translate and Rotate] dialog box to perform parallel translation for data in the project. The

selected items are used to perform parallel translation.
The settings are organized into three groups (“Overview”, “Translate”, “Rotate’). To set them, select the cor-

responding tab.

[Overview]
3D Translate and Rotate
Overview | Transkate | Rotate |
Active  Status Defined by
Translation v Not Set
Rotation Vv Not Set
oK | Cancel Help
[Translate]

Executes parallel translation according to the settings made in this dialog box.
Set the coordinates (X, Y, Z) of the selected item.

X IDDEIDDDCI ke ]DAEIDDDDEI = ID.DDOEIDU
Defe 1 Unite—m Parallel translation will be performed so that the
Ener the X Y. 2 coordinates, select o ot or 3D Cglordinates'of the selected item match the
the position to the selected object. SpeCIfled coordinates (X, Y, Z)
,TI Cancel Help

[Rotate]
Executes rotational translation according to the settings made in this dialog box.

Sets the selected two point to the X-axis.

3D Translate and Rotate
Overvlew | Translate Rotate I
Horizontal - X Horizontal - Y Vertical - 2
lefft to right front to back bottom to top
[[Define ] Define_| Define Sets the selected two point to the Z-axis.
vV Active I~ Attive [V Active
" dominant ¢ dothinant @+ dominant
Pick 2 points in order ahd press Define for 2 axes.

Cancel I Help |

Sets the selected two point to the Y-axis.
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[Measure Mode]
Used to switch to the measurement mode provided to display the distance of the selected item.

=4 PhotoModeler KM: Ho.4_2 pmr;

File Edit Markine PBeferencine Project Window Cptionz Help
QWP =
l; % [m|& 3% 4 Units millimeters Seleotsd 3 points)  Triangulated Avpa 7652139

Settings
[v Marked Paints
[ Paint [D's

+

Photos:

Displays measurement results for the selected item.

[Open a 3D Viewer]
Opens the [3D Viewer Options] dialog box. 3D viewer is displayed according to the settings made in this dialog
box.

Checking this checkbox displays the marker position.

Checking this checkbox displays the marker ID.

Checking this checkbox displays the camera position.
Set the marker display size.

3D Viewer Options

3] Set the camera display size.

Fl/' Camera Stations
Point ID's

—Reset direction————————— ~Symbol sizes,

' Top " Front (" Left Point [3.0 g
— " Bottom (" Back (" Right Camera Station  [2350 g

" View from camera: — Rotate around {short-cut key: &) ——

| =l Model Center |—Seleted-Conter] Set the rotation center when the
o — viewer is rotated.
((" Perspective (¢ Orthoeraphic ( [V, Result of Translate/Rotation

Cancel | Help I

Checking this checkbox reflects the coordinate transformation in the display.
Select the viewer display method.

Specify the view point when resetting

[Tables]
Displays photo data and marker data present in the currently selected project in table format.
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[Window]| menu

This menu provides window display related operations.

24 PhotoModeler KM: cal.pmr 10l =|
File Edit Marking Referencing Project |Window | Options Help

Tables _ = EE Tile
5 By Cascade
{auL] o
" ® % £ Minirize &l
Settings [ECIFICEVE B close ol [F4)]

¥ Marked Poirts o
[~ Puirt D' Arrange Icons

Zoom To Fit  [F]

B3 Zoom To Fit Al [Shift+F]

@‘l Zoom In Mode [I]

Q Zoom Out Mode  [O]
'—'h Zoom To Area Mode  [U]
@ Zoorn 1:1

Q Zoom Previous  [¥]

@ Pan Mode [P]

1Photo: 2 {1:12) : ND100102 ; oriented

[Tile] [Cascade] [Minimize All] [Close All] [Arrange Icons]
For the currently displayed windows

» Arrange: Locates the windows uniformly in the main window.
* Cascade: Cascades the windows.

* Minimize All: Minimizes all displayed windows into icons.

* Close All: Closes displayed windows.

 Arrange Icons: Displays the minimized window icons in order.

[Zoom To Fit] [Zoom To Fit All]

For the currently displayed windows

» Zoom To Fit: Resize the active image appropriately according to the window frame size.

» Zoo To Fit All: Resize all displayed images according to each frame size and cascades them.

[Zoom In Mode] [Zoom Out Mode]

For the currently displayed windows

* Zoom In Mode:
Selecting this submenu switches the mouse cursor to “+”. The image in the window is scaled up each time
the mouse is clicked. The window frame size remains unchanged.

* Zoom Out Mode:
Selecting this submenu switches the mouse cursor to “-”. The image in the window is scaled down each time
the mouse is clicked. The window frame size remains unchanged.

[Zoom to Area Mode]
This menu is effective for the active window only, and enlarges the area enclosed by the mouse pointer and
displays it fully in the window frame.

[Zoom 1:1]
This menu is effective for the active window only, and displays the photo image in its original size.
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[Zoom Previous]
This menu is effective for the active window only, and restores the previous zoom setting.

[Pan Mode]
This menu is effective for the active window only, and allows you to move the display position.

[1 Photo:2 (1:5):***:0oriented]

Displays the information (e.g. zoom ratio) of the currently displayed window. Selecting this makes the window
active.
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[Options] menu

This menu provides operations regarding PhotoModeler KM parameter settings. It allows you to change the
toolbar (icon menu bar) items and set shortcut keys.

4 PhotoModeler KM: wheel. pmr

- File Edit Marking Referencing Project ‘“Window | Qptions | Help
O d Tables _ - o] 4% preferences...
k @X m % = i Customize Toolbar,,,

A Cuskomize Shorteut Keys. ..
Settings

¥ Marked Paints
™ PaintID's

Photos:

[Preferences...]

Displays the [Preferences] dialog box to make PhotoModeler KM system settings.

The setting items are organized into seven groups (“General”, “Colors”, “3D Viewer”, “Image”, “Process”,
“Camera Calibrator” and “Target Marking”. They can be set by selecting their corresponding tabs.

[Mamoy

In general, it is not necessary to change the default settings.

[General] tab
Used to make general settings regarding PhotoModeler KM.

- Use to set the default setting when the software start; for example
wheather displaying or hiding the photo control side bar.

Preferences |£|
Gieneral | Colors | 3D Wiewer | Image | Process | Gamera Galibrator | Tareet Marking

¥ Open Photo Gontrol Side Bar when Project opened Markineg shap-to distance (picels) IS

v Auto-focus window during referencing i (s wersirs Comi |-|5—_§ Use to set how

¥ Referencing Auto-Tile is on when application starts : ] - much backup

i Referencing Auto-Drive iz on when the application Nurmber of recent projects to display: I-ID g VerSion flle iS
starts Dielay before auto driving: Igm—a

[ Referencing Auto-Photo-fidvance is an when application ;‘;:llllsecond:. ‘ID. = 1?00): ! é saved when the
starts otos to show in reference lists: 2 Y H ]

il 1= ot | < roject file save
™ The "Open Photos showing selected items" option closes {0=All. 1=0pen, 2=fctive phota set) P J f
— all windows Decimal places on measurs toolbar: IS a type o

= The application should restare it's last size and position e ] Overwriting is
upon starting Image Chip Size (ixels: [0 &by [60 3 lected

¥ Use Ctrl key for temporary zoom/pan mods selected.

¥ Show User Names as well as point ID

v Tools and toolbars have the "Windows P lock

v Show shortcut kevs in menus

r Gloze old photo when ewitching photos during

- referencing
) Gancel Help Reset ALL fields to default values | Reset this tab to default values |

L Use to reset all of the setting on this
dialog to the default value.

L Use to reset all of the setting at this tab
of the dialog to the default value.
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[Colors] tab
Used to make window display colors for PhotoModeler KM.

— Use to set colors of the selected item.
Ereferences |§|
General Coalars ] 3D Viewer ] Image ] Process ] Camera Galibratar ] Tareget Marking

Selection Color
Color of gelected items: Red A

Photo Symbol Colors
Normal: Cyan - Use to set
P Nelon =] colors of the

: marks on

Translate/Fotate/Caonstraint: | Green - the phOtOS

a0 Viewer Colors

Red Green Elue

Ambient lightt | 60/2] GO GO Fick |

Headlieht [ 250 250 2G50  Pick |

Backeround: | UEI UEI DE' Fick. |

QK | Cancel | Help | Reset ALL fields to default values | Reset thiz tab to default values |

[3D Viewer] tab

—— Use to set colors for “Ambient light”, “Headlight” and “Background” in RGB color value.

Used to make settings regarding selection operations for “PhotoModeler KM” 3D viewer.

X]

] Tareet Marking

— Use to set values about selecting items in the 3D viewer window.
Ereferences
General ] Colars 30 Viewer ] Imaee ] Process ] Ciamera Calibrator
Selection
Selection uses a menu far v
averlapping items:
Radiug around mouse
to gearch: 6
Max depth to search: 1000

(0]:4 | Cancel Help

Feset ALL fields to default values

Feszet this tab to default values




[Image] tab

Explanation of PhotoModeler KM Work Menus

Used to make image display settings for PhotoModeler KM.

Use to set values for field calibration.

— Use to set the threshold value of image resolution.
Freferences E|
General ] Colars ] 30 Wiewer Imaege ] Process ] Camera Calibrator ] Target Marking
Photo display
Paint 1D's font size: i g
Image Zoom Levels: )
5 s .;H_Z(;'D ol WIES Zaon 125 B
250 e b ' = Default
ggg Maenification @5-600%:  [200 ) setting of
i Pan Speed (-100% 100 3 zooming
?.88 Aoceleration 0-100% 50 g mode
1010, hs
Add ‘ i [~ Tranzparent point I0's Change the
N display of ID
e NUMmDber o1 milhizeconds 1]
';nofuse Shcnljuld_be Shtat_ionary_ ,50—5 number to
etore redrawing the image -1
during pan {-500x transparent'
QK | Cancel | Help I Reset ALL fields to detault values | Rezet thiz tab to default values
—— Preset value —— Use to set the shortest redrawing time as for
of zooming 500 pixel of mouse moving at the Pan mode.
[Process] tab
Used to make 3D coordinate calculation/analysis settings for PhotoModeler KM.
— Use to set the threshold value how much right conditional points is necessary.
Ereferences |z|
General ] Colars ] a0 Viewer ] Image Process ] Camera Galibratar ] Target Marking
Optimization termination Solve during Field Calibration
Maximum iterations: 20 g Focal length: | v - - -
: . Format zize Width: Iv  Height: Principal Point 3 v Y v
Solution tolerance: 0.0005
lens distortion K- v K& @ K& [ Pl W FZ @ tLrJ]SG tol se]E
e value 1or
Field Galibration Threshold Project Status Report .
ey S executing
|UET When Ereater an .
theze number of good o5 a Only Iretp_ort paramtit_er%_ 00 the field
points on all photos: LS =B @UEF WA calibration
option.
QK | Cancel | Help | Reset ALL fields to default values | Rgﬁt thiz tab to default values |

Use to set condition value for
displaying the calcurating results
in the project status report.
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[Camera Calibrator] tab
Used to set conditions under which calibration projects are to be executed by PhotoModeler KM.

— Use to set the distance between 2 code markers on

the calibration chart.
Ereferences E|
General ] Colars ] 30 Yiewer ] Imaee ] Process CGamera Galibrator ] Tareet Marking
1 Custom Galibration Gontrol Pozitions Targets and Sub-pixel Marking
Cantral Paint 1: ¥ [0 v 057 - = : s Use to set
Ratio of lareest tarest in image to image zize: 0025
) Cantrol Faoint 2 w087 v |87 the marker
— i i i ize: 0002 .
Control Point 0 ,D— ¥ ,D— Ratio of smallest tareet in image to image size: size for
Control Point 4: wo [0E7 v [0 Target circularity shape threshold: 0.6 referencing_
\d
~— Parameters to Galibrate Auto-referencing
Focal lereth:  [w Fiducial Gamera Pixel figpect W e ey . .
Format size: Width: W Height: [ fgrq;;rci pr::uirr; ;r sotagecgﬁg: e ek 8
1< | Principal Point: W A v
Radial Lens Distaortion: K1: v K W K3 T
Decenterine Lens Distortion: P10 v Pz W
\J
(0]:4 | Cancel | Help | Reset ALL fields to default values | Reset thiz tab to default values |
— Use to setitems for necessary to calcurating — Use to set minimum number of photos
the calibration parameters. to execute automatically referencing.

[Target Marking]| tab
Used to set conditions under which auto marking is to be executed by PhotoModeler KM.

Use to set the threshold value of the edge of markers on the photos.

Preferences gl
General ] Colors ] a0 Viewer ] Image ] Process ] Camera Calibrator Target Marking
Butomarking Sutomatic Seementation Settings
Edee Filter Siema (pixels) 2 Edee Streneth High Threshold €0.01-1.0% 0.2
Allowable Edee Gap (pixels): |4 Edee Strength Low Threshald Ratio §0.01-1.0% 015
Whole image automatic marking Marual sub-pixel marking
bord d the i % of llest i Sub-pixel method Use to set
ub—pixel metho K
ilgirr]noér?g?on,orﬂ Erat‘?.ih?g}:':m the image & of smallest imaee o threslliold zize fpixelsl: 150 marker size
Ienare a border around the imaee during calibration & of for target
smallest image dimenzion, 0 - 45Kk 08 marking at
the sub-
Paint remaoval pixel target
Remove non—-CT pointz within a disk around GT points. Dizk height (mm: |5 Radiuz (mmX |20 mode.
Weld coded points if they project an all images to within 2 pixels.
(0] 4 | Cancel | Help | Reszet ALL fields to default values | Reset thiz tab to default values |
— Use to set the —— Remove non-CT points... Disk height/Radius
pitch value for Use to set the range by the disk hight and radius of disk to delete the coded part of code

non-missing markers.

target marking.
arget marking Weld coded points...

Use to set value at pixel range for weld the missing ID number to right number.



Explanation of PhotoModeler KM Work Menus I

[Customize Toolbars...]
Displays the [Customize] dialog box to make settings regarding the toolbar of PhotoModeler KM.
The settings are organized into three groups (“Toolbars”, “Commands”, “Options”). To set them, select the cor-

responding tabs.

[Toolbars] tab
Allows you to add a new toolbar to the main window of PhotoModeler KM.

Predefined work icons can be set freely.

Customize [Z|
Toolbars lgnmmands I Options |
Toolbars:
[ Menu New.. f Creates a new toolbar.
|7 Standard
[ Modes Rename... j\
v | Changes the toolbar name.
e peete
Reset
Deletes the toolbar.
Close Resets the toolbar.

[Commands] tab
Allows you to check/change the content of commands that can be set to PhotoModeler KM toolbars.

An icon can be added by dragging it from the commands list and dropping it onto a toolbar.

Displays the icon to be added

Select the menu to which an . i
and its function.

icon is to be added.

Customize

Toolbars ommands igphons ]
Categories: Commands:

Project
Options
Edit

Marking

(I

= OpenFioject... [Ctik0]
&l Save Project [Cti+5]

[ SaveProject &s.. [Cul+Shift+S
& 4dd/Remove Photos.. ~

Referencing
“wdindow
Help

ke A Allows you to select the icon
display method.

Dascription I Modify Selestion i

Close

Allows you to display the content of icon function.

[Options] tab
Used to make settings regarding how the work menus and toolbar icons should look.

Customize [Z|

Personalized Menus an‘t‘l‘““l’ ;ars
Jv Menus show recently used tools first
B e S oy Customize the usability of menus and
Reset my usage data t00|barS.
Other
| Lsrge icons

Al o Make menu and icon display settings.

[v Show shortout keys in ScreenTips

Menu animations: Imone) - I

Toolgsrsl Commands {

Close
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I Explanation of PhotoModeler KM Work Menus

[Customize Shortcut Keys...|
Displays a dialog box to customize shortcut keys of PhotoModeler KM.

Customize Shortcut Keys
% [T TS Cormrnanids:
lcon | Function Shift Chrl Fey
Marking L |Mew Project... — [ M ;l
Feferencing —u - =
Projoct = |Open Project... - [+ ] _|
wwindow & |5ave Project — = 5 ;'
EE;II:'DHS 0] | S ave Project As... [+ [+ = ;l
[BE; [Export Coordinates. . - - ;l
Add/Remove Photos. .. — — ;'
% |HideShow Photo Contral - - ;l
i [ Sl B
Ok, Festore Defaultsl Help I

Select the menu to which a
shortcut is to be added.

Restores the default settings.

Set the functions and keyboard keys to be
used for the shortcut key to be added.




Explanation of PhotoModeler KM Work Menus

[Help] menu

This menu provides operations regarding display of information about the PhotoModeler KM. PhotoModeler
KM operating methods, online help containing instructions, and version of the software are also displayed.

4 PhotoModeler KM: wheel.pmr
Options | Help
¥ Help Topics [F1]

- File Edit Marking Referencing Project ‘Window
0 EH
PR | m &g
Settings

¥ Marked Paints
™ FaintID's

About PhokoMadelsr KM,

Photos:

.
.
L]

[Help Topics]
Displays help regarding PhotoModeler KM operating methods and command details.

E‘_’ PhotoModeler KM Help -|EI ﬂ
T 4 e @
Hide  Frevious  Mest Back  Options
Leoitents | Index I Eearchl B
Sweemenrraiioe: || Welcome to PhotoModeler
D UserInteilzce . | PhotoMaodeler is a Windows program that helps you extract measurements and
e D"E_“"EW of Producing a' 30 models from photographs, By using a camera as an input device,
@ Taking Photographs FPhotoModeler lets you capture a lot of accurate detail in a very short time. It
@ working with Measuremer then organizes the model building process as you trace over photos on the
@ Working with Cameras screen.
@ Importing and Using Phote To use PhotoModeler, one or more photographs of a scene or an object are
@ Building 2 3D Madel taken. The photographs are displaved on screen and the operator marks each
@ Processing and Using the photograph with the mouse, tracing and tagging features of interest.
@ working with Constraints PhotoModeler then combines the data and locates the marked features in three
@ Using the Aulomated Too dimensions. The marks become accurately measured points in a single, unified
@ Coded Targets 3D space. The resultis a 30 model that can be transferred to any graphics or
CAD program.
O Troubleshoaoting
@ tcouany and Dvercomin For an overview of the PhotoModeler process, refer to the section Overview of
@ MenwTool Reference | ||| Producing 3 30 Model,
O Glogzary
The [Contents] tab not only displays the Displays the content of the help item
help index, but also allows you to display a selected in the [Contents] tab.

list of help items by selecting a keyword
and searching it.
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Explanation of PhotoModeler KM Work Menus

[About PhotoModeler KM...]
Displays information such as version number and serial number of PhotoModeler KM.

About PhotoModeler, KM |§|

| Build: 5.1.1 - final.full locked |

%
‘Warning: Unauthorized repraduction of
this program, or any partion of it, is
unlawful and may result in severe civil
and criminal penalties.

PhotoModeler, KM

Fortions of thiz product were created uzing
LEADTOOLS [¢] 1831-2004, LEAD Technologics, Inc.
ALL RIGHT S RESERVED.

ms Inc.
opyright law and international treaties.







)
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9222-1750-14 © 2004 KONICA MINOLTA SENSING, INC. AEMBRR(2) Printed in Japan



The information of specifications change

Some specifications of Photogrammetry System PSC-1 have been changed. The descriptions in this instruction manual should be read as follows:

Description in manual:

Read as:

Back of the cover | WindowsXP  Microsoft® Windows® XP Professional Operating | Windows XP  Microsoft® Windows® XP Professional Operating System (32 bit)
Line 14 System
Page 6 « When installing “PhotoModeler KM” on Windows 2000 or Windows | « “PhotoModeler KM can be installed just on Windows 2000 or Windows XP. The
Line 22 and 23 XP, the software must be used by someone with the “Administrators” software must be installed by someone with the “Administrators” authority.
authority.
Page 32 and 37 Option ‘X‘ Option |X|
—5can Parameker —5can Parameter
Mode: [Standard 7| Mode: [Standard 7|
ShotTimes [z =] ¥ Hich Qualiy shotTimes: [3 =]
I™ use color r USEN
I Brightriess Digitizer's Initial Parameters I™ Brightriess Digitizer's Initial Parameters T (The [H igh Qual Ity]
= . e e o . ] & checkbox has been
—Convark Parameter —Convark Parameter
¥ Save CDK file ¥ save COK file deleted)
Reduction Rate :  Filter Reeduction Rate :  Filter
Indapt\ve j IH'Q' 8 H.F. j Indaptive j IH'Q' &ML, d
| e | T
Marker Correction Warker Correction
Smiooth Marker - ISmthh Marker -
0K | Cance (o4 | Cance
Page 37 High Quality Checking this checkbox displays low-reliability data.
The 5" row in the During display of the distance image (i.e. the [Pitch] < edited out >

table

radio button is ON), areas with excessively high laser
power are displayed in light gray, and those with
excessively low laser power are displayed in dark
gray.




	Photogrammetry System PSC-1
	Safety Warnings and Notes
	Software Restrictions
	Notes on Use and Storage
	Manual Structure
	Related Manuals
	Conventions Used in This Manual
	Contents
	1. Overview of Photogrammetry System PSC-1
	1-1. What is Photogrammetry?
	1-2. What can the PSC-1 System do?
	1-2-1. Restrictions on Use of this System

	1-3. System Configuration (Equipment and Software)
	1-3-1. Specifications
	1-3-2. Preparation of Equipment
	1-3-3. Software Preparation


	2. Operating the System
	2-1. Pre-Process (Obtaining the 3D Coordinate Data from the Photo Data)
	Pre-Process-1. Creation of Calibration Data (Calibration Parameters)
	1) Taking shots of the calibration chart using the digital camera
	2) Importing the photo data of the calibration chart to the computer

	Pre-Process-2. Preparation of the Target Object
	1) Reserving sufficient shooting space for the object
	2) Attaching the markers to the object
	3) Location of code markers and scale bars

	Pre-Process-3. Obtaining the 3D Coordinate Data of the Markers
	1) Take shots of the markers attached to the object
	2) Obtain the 3D coordinates of the markers


	2-2. Main-Process (Automatic Registration of Data Scanned by VIVID 9i)
	Main-Process-1. Importing the 3D Coordinate Data of the Markers
	1) Prepare the VIVID 9i
	2) Start PSC-1
	3) Import the 3D coordinate data of the markers

	Main-Process-2. Scanning the Object by VIVID 9i
	1) Scan the object by the VIVID 9i

	Main-Process-3. Registering the Scan Data to the Polygon Editing Tool
	1) Store the scan data
	2) About registration of registration data to the Polygon Editing Tool
	3) Save the registration data


	2-3. Additional Information on PSC-1 Tool
	2-3-1. Parameters for Dialog Boxes
	1) [File – Import – Digitizer – PSC-1] Dialog Box and Its Parameters
	2) Parameters for [Option] Dialog Box

	2-3-2. License registration (obtaining a license code)


	3. Explanation of PhotoModeler KM Work Menus
	Main Window
	Work menu bar
	[File] menu
	[Edit] menu
	[Marking] menu
	[Referencing] menu
	[Project] menu
	[Window] menu
	[Options] menu
	[Help] menu





