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Starting a V-STARS Project

New Project ([~ (]

The New command is used to commence a new V-STARS project. The New
command is located under the File menu.

¥ V-5TARS - [Frame001 . pic]
B File Project Mbode Command  Picture View Tools  Window  Help

. I:Ztr|+H Igl_ x OK g
u Cpen... Ctrl+0 I @ | | f@ | f
——  [Open Template Project
Cloze
Save...

Save Image As..

Export Data File(z) k
Report...
Feport Setup...

Prir... Ctil+F
Print Prewvig
Print Setup...

1 braws doar part 3.prj

2 C:AMatarsh.. ABMW MBI oy
3 C:AMWetarsh,. wall kest 2.pr

4 piece part 1.pr

E st

A new project will be started using the default V-STARS settings. If only one
camera is present in the system directory, then this camera will be automatically
added to the project. If multiple cameras are present, then you will be
prompted to select the camera used to collect the images. If the PCMCIA drive
is present, then V-STARS will prompt you to indicate the JOB folder the images
are stored in. The image path can also be set manually.

Refer to the Importing Images section for more information on importing images.
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Once New is selected, the New Dialog box will be opened. You are required to
specify a directory and project name. The default directory is typically
C:\V-STARS\Projects and the project is normally given a meaningful name.
The Open button will create the new project and all the necessary setup files
used by V-STARS.

Hew
Laak, in; Ia Demaoz j da I.:j( v

|| Basic Frame Pictures
|1 Dema Frame Initiall
|1 Dema Frame Repeatl
1 tute?

Specify Project Name

File: riamme: | / Open I
Files of type: IGSI Prajects [* prl j Cancel |
Z

If more than one camera is
present in the system directory,
i INCA 6.3 17mm sn019 = = then the Select Camera(s)

ial ill . Th
3 7m o1 o || S0 viicrpeer e
C:\GSI\System directory are
listed. If the camera used to
collect the images is in the list,
select it and press the OK

Select Camera(s)

button.
Brawse | If the camera used is not listed,
press the Browse button to
Select Al | locate the camera. The

camera can typically be
found on the PCMCIA card
used to collect the pictures.

If two or more cameras are selected, then the 4 project 1

last selected in the list will be the default or E'ﬁ ameras
{) TNCA 6.3 17mm sn019

active camera. A greenicon @ denotes the N INCA 6.3 17 <039

active camera. To change the default camera

double click on the camera you wish to make .3 Data

the active. ﬁ ScaleBars
@i Recycle Bin



If the Cancel button is pressed on the Select Camera(s) dialog, then the new
project will be terminated.

Select Job If the PCMCIA disk is in the PC,

and is the active drive, then

A Jobil = the Select Job dialog will

;jDE;E appear.

u]

2 Job21 Select the Job that contains

;j':";;; your pictures and press the

}szm Open button. The images

B Jobo5 ’rhumbnoils will appear in your

2 Johi26 project.

A Job3 , ,

P Johd If there is no PCMCIA active or

p W i the images are stored directly

P |ohE x| Selectal | on another drive refer to the
Importing Images section.
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Opening an Existing V-STARS Project

Open Project ([~ ]°])

The Open command is used to open an existing V-STARS project. The Open
command is located under the File menu. The project will be opened using the
same settings as when the project was closed or saved.

Once Open is Dpen 7| =]
selected, the _ _ -

Open Dialog box Lok in: | 3l Projects =]« & e E-

will be opened. black (23 demo [

Select the Block 2 1 demo 2 e |

directory and then Block Z4 #32 1 demn 3 |

the projec’r name block 24 again 1 Dema Frame Repeat2 2

you wish to open. biock €4 remeasured 1 doar shudy for poster 2

Press the Open Copy of ihi trial (] door study for poster 2 2

button. The

project will load. M r 2

File name: I Open

Files of type: IGSI Projects [* pr j Cancel |
o

If the image thumbnails are grayed out, you will need to re-specify their location.

File Project MMode Command  Picture  Yiew  Tools  Window  Help
|@]« =+ M| e ™| 2 B|||x +2%|ok|fef 27
A Bull nose = | x|
- Cameras - -
El Pickures
----- B&| Frame001. pic
----- B8 Frame002. pic
----- BH| Frame003. pic
----- B8 Framen04. pic
----- B8 FrameD0s. pic
----- BA| Frame005. pic
----- BA| Frame007 . pic = =
----- B Frame00s. pic 5' 5'
----- BS| Frame009, pic
----- B Frame010. pic
----- B8 FrameD11. pic
----- B8 FrameD12. pic
----- B&| FrameD13.pic
----- BA| Framen14.pic
----- B Frame015. pic
----- BS| Frame016. pic
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To reset the image path, right click on the

File Project MMode  Command Pictures Icon and select Set Image Path.
J G- | M|% Jt |H Set the directory to the location of the images

and click the Open button.
Bull nose = |

ﬁ Cameras

B +++
El--- w Infiormation
----- ]
----- Bi  Enabled
""" E| Resect

""" B3| DriveBack,

Set Image Path
..... BA|  RescanImage Path
----- B Include All Images

----- ]
..... S| Ee:‘nutmber
..... & elete

Alternatively, the From Disk command located under the Picture menu can be
used to reset the image path. It willload a dialog that can be used to navigate
to an image path. The dialog is shown below:

Image Selection | Press Browse fo select

the path that the
images can be found
in. When a folder with
GSlimages has been
located, a thumbnail
of the selected file will
be displayed. Adjust
the Contrast controls to
adjust the image
contrast.

CWstars\Demos'Basic Frame Pictures

Frame0D1 gzi:Frame01 pic
Framel02 gsi:Frame002 pic
Frame0l3.gsi:Framel03 pic
Framel0d gzi:Frame00d pic
Framel0s gzi:Frame005 pic
Framel0& gzi:Frame006 pic
Frame00? gsi:Framel07 pic
Frame002 gsi:Frame003 pic

Contrast: I Auto :II

This command is also

Browse | ik very useful to view
different Jobs and
4| | ] Cancel carry out Job

housekeeping.
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Template Projects

Introduction

V-STARS allows the use of template projects. Template

projects greatly improve repeat measurements by |2 Diesktop

allowing you to set up a template that contains all the |5} My Computer

necessary project files. Once set up, the template - & 3% F'Dp_py A1

can be used repeatedly. A template project is setup E"ﬁlgué[;']

by creating a new V-STARS project and importing all E--DSI Systern

of the desired files info this project. Once the project L lcors

is configured with all desired files and settings, it is . 2-E3 Templates

saved into a special file folder: -2 Projects

C:\Gsi\System\Templates\Projects. -] Wstarz4D

LT wiansd0

-7 Program Files

Creating a New Template Project

Create a new template in the same manner that

you create any new project, by selecting New Wiew Help
from the File menu. Ctrl-+
Dpen... Ctrl+0
However, when creating a template project, Open Template Project
create itin the .
Frint Setup...

C:\Gsi\System\Templates\Projects directory.

1 Demo Frame Repeat].pr

E xit

Hew EE

Look in: {3 Projects | ﬁl it EE
ﬁ Desktop =
kdy Computer
= 3% Floppy [&:]
=) Root [C]
[ Gsi
[Z7 System
[ Templates
{23 I -

File name: IM_I,IT emplate Open

Files of type: IGSI Projects [*.pr j Cancel |
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In this example, the new template project is

given the name MyTemplate. Continue by oj Desktop

selecting the appropriate camera, importing the | =&} My Computer

desired Driver File etc. In addition, you may ¥ 3% Floppy [4]

copy into the template project directory any E“"EEDE[;']

related files that are not part of V-STARS. For E"DSI System

instance, if an Excel Spreadsheet is used in - L2 lcons

conjunction with this project, that file can be . B3 Templates

copied into the template project directory. =0 Projects

When a new project is created from this -] MyTemplate

template, V-STARS will copy all files from the -~ Wstarsd0

template project directory, including files not - Wransdl
#-{_3 Program Files

directly associated with V-STARS.

%l If you do not include a camera in your template project, V-STARS will prompt
you to select one when the template project is opened.

Opening a Template Project

Once a template project is created, select Open
Template Project from the File menu.

EEE YWiew Help

Mew Chrl+r
You will then be asked to choose from a list of Open... Crl+0
templates. Open Template Project

Frint Setup...

Select Project Template

1 Demo Frame Repeat].pij

MuTemplate .
E xit

2l

Cancel

Select the desired template and press OK.
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Destination folder

The destination folder of a project opened from a template depends on an entry
in the GSI32.INI. The entry is in the general section and is called ask project
template root.

ask project template root=TRUE

If ask project template root issefto TRUE, upon selecting the desired
template from the Select Project Template dialog, you are prompted for a
destination folder and name for the new project. This way, you can specify any
location as the project directory.

If, however, ask project template root isset to FALSE, the destination folder
is C:\Vstars\Projects\MyTemplate X where X confinues to increment each
fime the template is used.



» » »
Fit View Search Contents

- » -

Importing Files
Import Images

Setting the Image Path

The image path can be set in a number of ways. The method used will largely
depend on your preference. The Default occurs at the start of a project and is
largely taken care of by V-STARS. The various methods are described below.

Default
select Job | When starting a new project, if the
: PCMCIA disk is in the PC, and is the
;‘I':'m i) | | active drive, then the Select Job
Johb15 . .

A+ lobz Cancel | dialog will appear.
;Jahm Select the Job that contains your
}::DE;; pictures and press the Open
}Jubzq_ button. The images thumbnails will
}sz25 appear in your project.
2 loh26
A Joha
A Jobd |
A Jobs
}ths >|  Selectal |

Manually Setting the Image Path

BMw3
To set the image path, right click on the Pictures Cameras
lcon () and select Set Image Path. . B (e |Ffarmaticr

-3 Data
ScaleE Enabled

g Recyc| Hesent
[NriveR Eak

Set Image Path

Rezcan Image Path
Include Al Images

B erLmiaer
[Nelete




Setthe directoryto EHREealra o

the location of the _ S
images and click Lok in: | 3 J0BS T & & eF *

the Open button.

The images
thumbnails will
appear in your
project.

Cancel

o

Picture from Disk

The From Disk command is located under the Picture menu and can be used to
set orreset the image path. It willload a dialog that can be used to navigate to
an image path. The dialog is shown below.

Image Selection | Press Browse fo select

the path that the
images can be found
in. When a folder with
GSlimages has been
located, a thumbnail
of the selected file will
be displayed. Adjust
the Contrast controls to
adjust the image
contrast.

CWstars\Demos'Basic Frame Pictures

Framed0l gzi:Frameddl pic
Framel02 gsi:Frame002 pic
Frame0l3.gsi:Framel03 pic
Framel0d gzi:Frame00d pic
Framel0s gzi:Frame005 pic
Framel0& gzi:Frame006 pic
Frame00? gsi:Framel07 pic
Frame002 gsi:Frame003 pic

Contrast: I Auto :II

This command is also

Browse | ik very useful to view
different Jobs and
4| | ] Cancel carry out Job

housekeeping.

10
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Import the Images into the Project

V' V-STARS - [bmw door part 3.prjl

The Import Images command is used to copy

the image path images directly into the Project File | Project MMode Command Ficture
Directory. If the images are not already GSl files, J = | Advanced Edit J K -
they are converted during the import. S AutoMeasure '
Global Point Edit
The Import Image(s) command is under the ___EWE Update r
Project menu. The image path that has been o F Restare ¢
set determines what images will be imported. If |7 =0 | mpot > [
the image path has not been set the following | . B Bunds b Driver
dialog will appear. | . B Tiangulate 3 Crata File
""" B sutoMatch » Frobe(z]
V-STARS = | L Image(s]
] B Label Setup rnagels|
& Mo wald images taimpatt | L B SE Setup

There are 35 images to impart inko the project directary,
This might take a long time.

2)

Are you sure wol wank ko import the imagesy

Prior to the import, you will be
given a warning relating to the
time it may take to import the
images to your project. Press No to
cancel the import.

'{b Import images prior to using the Zip With Images command under the Tools

menu.

Importing Driver Files

Driver files can be imported in a number of ways. The method used will largely
depend on your preference. The driver files that can be imported are 3D, XYZ or

IGES files.

11
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Import Driver from Project Menu

The Import command opens the

following dialog. Select a 3D, XYZ V' V-STARS - [BMW3.pri]
or IGES file to import it into the bl File | Project MMode Command  Ficture  iew
project and set it as the current J = | Advanced E dit J h - 2 f
driver. If this file is in the "XYZ" L utehfEasure S
format V-STARS will prompt you for H — | Gioba Baint Ed
the files units. 2 Update C
- Restare L
i Irniport d  AutoBar
[+ Bundle (N Diriver
""" Triangulate » [ ata File
Autoh atch k Frobe(z]
Label Setup Image(s)
Setup Setup
Import Driver ElE3
Look in: Ia bros door part 3 j L |‘=j< Eq-
1 BUNDLE
30| Bt Part 2,20
30| Bundle. 20

30| Bundle.30
ﬂ Droar Driver. 30

File narne: || Open I
Files of type: IData Files [*.30 . xyz:"igz) j Cancel |

12



5elect Units x A summary of the imported points is
shown and the file is added to the
project as the driver.

YWwhat unitz are these coardinates in?

Iritz
& Inches " Milimeters V-STARS X
" Feet I Centimeters Successfully imported "Bundle3"
 Yads ™ Meters 108 point(s]

paint(z

Ok

Import Driver from Advanced Edit

The Import command can also be accessed via

the Advanced Edit dialog under the Project

menu. Once the Import command is pressed the

procedure to import a driver is the same as the Proiect:  |C:\stars\Projects\BMu/3\

one described in the Import Driver From Project Units:  inches

Menu section. —Diiver Files————— — Setup—
G
B

Import Driver from Right Click on Data
A right click on the 3D data node in the

main prOJeC'I' tree will access the Impor-l' File Progct MMode Command  Picture Wiew T
command. Jﬁ|q— - | M| % Jk“ o1
) ) ) Bhiw3 t amne | Measured Po
Once again, the import procedure is the @@ Cameras 50 Bundle3
same as the one described on the Import | % Pictures
. . . I
Driver From Project Menu section. _ y lelfeirii=
i '@ et »
buichs
Export 4 Dirivver File
pdate r [ ata File
Alignment 4 o ez
ratsrarnm [Eanstruehion Mata
LN i == = ] jF=i=s
Eemanme Sutohateh
Setup
[river Eile

13
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Set Driver from Existing Data File

To set a 3D file as the driver file, right click on it

and select Driver File. If the file is already the File Project Mbade Command P
driver file then it will become a normal 3D file. J ﬁ| - - | M |3k |J |

Bkl 3
ﬁ Cameraz
Pictures

When a new file is selected as a driver, you will
be prompted to re-resect all the pictures in the

project. EE@ Data
- 30| Bundle3
V-5TARS | - =-ED
-8 Infarmatian
W gtrongly recommend that you re-resect all of pour % ealel s
pictures when changing driver files. Hg FI:ECI; e 2
. 4 Impart 3
Do you want bo rezect all pictures? B .
|lpdate r
Mo |
Alignment 3
Tranzform
AutoR elabel

It is advisable to re-resect the images.
Fename Autobdatch

Diriver File

[t

Importing Data Files

Data files are imported using the Import Data command under the Project menu
or by right clicking on the 3D Data Icon of the project tree. The data files than
can be imported include 3D, XYZ and IGES files. The files imported are saved as
3D files.

% A driver file can be converted into a regular data file by right clicking on it
and deselecting the Driver setting. Conversely, a data file, can be set as a driver
file by selecting the same flag. Refer to Set Driver from Existing Data File for more
information.

14
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Import Data from Project Menu

The Import command opens the
following dialog. Select a 3D, XYZ or
IGES file to import it into the project. If
this file is in the "XYZ" format V-STARS will
prompt you for the files units.

Import Driver

¥ V-STARS - [BMW3. prj]

File | Project MMode Commzand Picture Wiew
J ﬁ| &dvanced Edit J o L sl
= Anfofdeazure

—  GletEEomt Edit
E- |Ipdate »

Restore k

= butcBan

Bundle ] Drrivver
Triangulate » |

Autakdatch r Probe(z]
Label Setup Ingels]
Setup Setup

2]x]

Laoak in: I 3 brw door part 3

~| « @& ek EB-

1 EUNDLE

30| Bt Part 3,30
30| Bundle. 30

30| Bundle1 30
30| Door Driver. 30

File name: |

Open I

Filez of twpe: IData Files [7.30 . =pz" igz)

- Cancel
| [ e ]

Select Units

YWhat unitz are theze coordinates in?

IIhitz

&+ Inches " Milimeters
" Feet = Centimeters
= Yards " Meters

A summary of the imported poinfts is
shown and the file is added to the
project.

V-STARS ]

1)

Successfully imported "Bundle3"

108 point[z]

15
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F%] If the name of the file already exists in the project, then the name will be
incremented numerically to the next available name.

Import Data File from Right Click on 3D Data Icon

A right click on the 3D data
icon in the main project tree
will access the Import
command.

The import procedure is the
same as the one described on
the Import Data from Project
Menu section.

16

¥ V-STARS - [BMW3.prj]

File Project MMode Command  Picture  Wiew  Toolz

|@|« »|M|% I e
Bhd3
ﬁ Cameras
Pictures
Elgﬁ Diata
i ﬂ Bundle3
.. AL
i = —;Jmmrmatiun
...... a
j" ScaleEl  New 9
G P Bt
E xport b Diriver File
Ipdate b D ata File
Alignment » To Design
Transform Construction Data
AutoR elabel Offzet

Rename Autokd atch

Setup
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Picture View

Introduction

This section of the manual describes some of the aspects of the Picture View. To
open a picture, click on its thumbnail. A "picture window" will appear with the
fullimage.

Picture Tools

The small window seen in the picture is called the Zoom window. It is like a
magnifying glass into the picture window. As you move the cursor over the
picture, you will see a magnified view in the Zoom window. The green rectangle
in the Zoom window is the measuring area, also known as the Region of Interest
(ROI); the target center must be inside this rectangle to be measured. You can

zoom in and out of image using the / keys. The Zoom window contrast
can be adjusted using the / keys.

V' V-STARS - [Frame001. pic]
® File Tools Wi

v Tools findow  Help
S« > m]w|[n]-- 2= x Slox[] ¢ 25

uuuuuuuuuu
xxxxxxxxx
eeeeee

06820, -2 6280

Generally, the picture contrast will be enhanced. To see what the picture
actually looks like, select Contrast from the Picture menu and select "1". Nofice
now the picture is darker. We have deliberately underexposed the background

17
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to make the targets easier to find and measure. V-STARS can automatically
adjust the contrast for each picture when the contrast is set to Auto. We usually
recommend you use this setting.

Contrast — Adjust the contrast of the Zoom Window.

* 1023 - Zoom |

Zoom Factor — Adjust the Zoom Window zoom
factor.

centrast 8 ROI - Adjust the Region of Interest size.

Zoom Fackor  #
ROI b
Show Labels — Toggle the label display.
v Show Labels

_Hde W Hide - Hide the Zoom Window.

Select Font

Select Font — Change the Zoom Window font.

'{b You can also access some of the more frequently used commands by right-
clicking the mouse in the picture window, and selecting the command from the
POoP-Up Menu.

% The picture contrast setting has no effect on the measurement; it only helps
you see the picture.

Picture Icons

Many of the functions accessible in the Picture View are conftrolled using the
Picture Icons.

Picture Bar

The Picture Bar features five icons. These have the
G- =+ | M|% following functionality.

Camera Icon - Take a picture. Only active if one or more cameras are
online. This command can also be initiated from the Picture — From Camera
menu.

Previous Image — Go back one image. When the first image is already
active, the left arrow will be dimmed.

Next Image - Go forward one image. When the last image is already
active, the right arrow will be dimmed.

18



M Icon - Initiate Multi-camera mode. Only active if two or more cameras
are online

Probe Icon - Trigger the cameras in Multi-camera mode to fire
simultaneously. This icon is only active if two or more cameras are online, and in
M Mode.

Cursors Bar

The Cursor Bar is made up of nine icons. These
k I_:__ 4ok || f 2 o have the following functionality.

(k] Selection Cursor () —This is the default cursor. This cursor must be active
when you wish to do any point selection.

- Cross Cursor () — Use this cursor is manually locate points in the image
that are located in the driver file. If the label of a driver point is set the cursor will
automatically change from the Selection Cursor to the Driver Points Cursor.

New Points Cursor () - Use this cursor is manually measure hew points.

© SuperFind Cursor () - This feature allows new points to be measured in
allimages (in which they exist) by measuring them in a single image. The point is
measured in the current picture and then automatically in any other pictures
that see the point. The point is then automatically triangulated and added to
the current driver file. SuperFind is especially useful for picking up occasional
points that were not AutoMatched, or for re-measuring points that were
inadvertently deleted. For best results, you should usually re-run the bundle after
you have measured any new points with SuperFind.

For SuperFind to work, you must have a good solution for the camera calibration,
and a good resection solution for each picture. Normally, you will use SuperFind
after you have let the AutoMeasure process run to conclusion. In this case, you
will have a converged bundle solution, so the conditions above will be met. You
can also use SuperFind after the AutoMatch portion of AutoMeasure is
completed, but your success will depend on how good the camera and picture
solutions are at that time.

19



. - » -

This feature is implemented in much the same way you globally relabel a point.

1. Open the picture that has the point(s) that you wish to measure.

2. Select the SuperFind cursor @ from the measurement toolbar.

The cursor will change to the shape of the SuperFind cursor. E

Type in the point label that you wish to assign to the new point.

Move the point inside the measurement window.

Click on the point. The point should now be marked with a cross and labeled.
Repeat steps 3-6 for any other points. If there are other points you want to
measure that are not in this picture, just close the current picture, and open
those picture(s) one at a time and repeat steps 3-6.

8. The 3D coordinates of the points will be automatically added to the current
driver file. For the highest accuracy, you should re-run the bundle after all
points are measured.

NoOhoWw

% The point must be in atf least three pictures for SuperFind to work. If the point
is not measured, the point will not be marked with a cross or relabeled.
Otherwise, the point will be added to the current driver file. If you know the
point is in at least three pictures, but is not measured, then the camera and/or
picture solutions are probably not good enough to use SuperFind yet. If this is the
case, it is advisable to run the bundle to get a better solution.

OK Cursor — AKA "God Mode". This cursor is used in conjunction with the
Driver and New point cursor. When activated all the target criteria rules are
disabled. This means that targets that fail the acceptance criteria can still be
measured. WARNING - Including unacceptable targets in the measurement
can produce inconsistent and inaccurate results.

s Global Rename Cursor — Use this cursor when you wish to rename points in
the images or driver file. All observations to the point will be renamed with the
new label. Note that points in the previous Bundles will NOT be renamed.

" Rename Cursor — Use this cursor when you wish to rename points only in
the current image or 3D file.

% Global Delete Cursor — Use this cursor when you wish to delete points in
the images or driver file. All observations to the point will be deleted. Note that
points in the previous Bundles will NOT be deleted.

Delete Cursor — Use this cursor when you wish to delete points only in the
current image or 3D file.
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View Bar

The View Bar is made up of fouricons. These have the following
t. 2| 2 @ functionality.

t.] Up on level - Press this icon to move one level up the directory tree.

" Bring Project to Top () — Press this icon to bring the V-STARS directory to
the foreground.

1A Show/Hide Zoom Window () — Press this icon to activate or deactivate
the data zoom window. This icon is only active if a picture window is open.

B2  show/Hide Data Window () — Press this icon to activate or deactivate
the image data window. This icon is only active if a picture window is open.
Right click in the data window to view the additional options.

B Frame002 -

Pixel View — Display pixel

Z0S 3 179 o zos 3 179 i} i} i} i} i} i} i} i} u}
grayscale values. o 0 0 0 0 0 O 0 0 0 0 0 0 @0 @
Ju] Ju] Ju] Ju] Ju] Ju] i} i} i} i} i} i} i} i} i} u}
. . u] u] u] u] u] u] i} i} i} i} i} i} i} i} i} u}
Target View — Display o 0 0 0 o 0 D o o 0 0 o
potential target pixels. L R | e e o000
1] 1] 1] 1] 1] 1] i} T arget View i} i} i} 0
u] u] u] u] u] u] i} i} i} i} u}
Size o Zoom - Resize Data oo 00y Size To Zoom o 000
. a u] u] u] u] u] i} i} i} i} u}
window to match Zoom o o o0 o o 0 o Hid 0 0 0 o
WindOW. u] u] u] u] u] u] i} [ i} i} i} u}
Ju] Ju] Ju] Ju] Ju] Ju] i} i} i} i} i} i} i} i} i} u}
u] u] u] u] u] u] i} i} i} i} i} i} i} i} i} u}

Hlde - C|Ose DGTO WIthW. |LI:IW =0 |H|gh =208 ,.-"}'*:

Status Bar
Ready |-8.7210,-4.2300 | v

The Status Bar displays the status of V-STARS. If animage is open, the XY location
of the cursor will also be displayed.
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AutoMeasuring

AutoMeasure Components

The AutoMeasure procedure is a collection of V-STARS routines that are
automatically called to automate the measurement of the project. The
AutoMeasure flowchart below describes the general steps undertaken by the
AutoMeasure routine.

Open first/next picture
and scan for target points.

'

Identify coded targets
and/or AutoBar in picture.

Are more than
four driver points
identified?

NO |—3

YES

v

Determine station
orientation via
Resection.

All pictures
scanned?

YES

\

Triangulate any
new Coded targets.

A

Check each unresected

YES picture to determine if
four points are now

known and resected.

Any new Coded
targets friangulated?

NO

'

Run AutoMaich

>
to find new points. Run Bundle.
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SuperStart ()
The SuperStart command will open the picture and complete the following
processes:

1) Scanimage for potential targets.

2) Determine whether an AutoBar is present.

3) Decode any codes that are present.

4) Use the known (coordinated) coded targets and AutoBar found to
determine the location in space (resection) of the image.

5) Driveback to any points in the Driver file.

Initial Bundle

The Initial Bundle is typically carried out after all the images have been
SuperStarted. The objective of the Initial Bundle is to establish with greater
accuracy the location of the camera stations and of the points found in the
SuperStart portion. These values are needed for the AutoMatching phase of the
process. The initial bundle differs from the full bundle in that the Camera
Calibration parameters are held fixed. For a more detailed explanation of the
bundle process, refer to the Basics of Photogrammetry.

% If the Solve Picture Stations box is unchecked, the Initial Bundle is skipped.

AutoMatch

The AutoMatch is a routine designed to automatically measured target points in
the V-STARS project. The routine uses a sophisticated search routine to
determine image point correspondence between points in different images.
These observations are then combined to produce a point XYZ for each point
AutoMatched. New points found by AutoMatch will be given the keyword
name TARGET and appended to a number. For example, TARGET2032.

%fl If the Find New Points box is unchecked, the AutoMatch is skipped.

Final Bundle

All the data that has been produced is passed into the Final Bundle process. The
bundle is a very sophisticated mathematical routine that combines all the data
together to produce an accurate set of coordinate data. As a byproduct of this
process, the camera calibration and camera station values are also determined.
For more information, please refer to the Bundle Section in this manual.
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The AutoMeasure Dialog

The AutoMeasure Measure Projeck EI
command opens the

Measure Project diolog Statuz Prezs the beqgin or continue button to zcan pictures
shown. From this Activity:
dialog, it is possible to ~ Pictures
comple’re the entire Meazured: 0 of 35 Mumber Left: 35
V-STARS measurement.
The diolog is the Pizture | F'n:nints| I:n:ndesl Ears| FIMS| -
interface for a W Frame001 pic 1] 1] 0 -1.00um
convenient way to Il Frame002 pic 1] 1] 0 -1.00um —
automate the Wl Frame003. pic 1] 1] 0 -1.00um
measurement Brocess Il Fiame004.pic 1] 1] 0 -1.00um
P : BFze005pc O 0 0 -1.00um
Il Frame 006, pic 0 0 0 -1.00um
W Frame007 pic 0 0 0 -1.00um
The key aspects of the WFerellfpc 0 0 0 0 -1.00um =
dialog are described
below. — Pointz
Taotal: 380 Matched: 340 Codes: 32 Barz: 1

¥ Find mew points ¥ Solve picture station: [ Attended Mode

Beqin Continue

Si‘Cﬂ'US'— The status area provides Statuz:  Press the begin or continue button to scan pictures
you with feedback on what

commands need to be pressed
to complete the measurement. Status: Fresz the continue button to zolve picture stations

ACﬁV"y‘_ The qCﬂV”y area giYes Activity:  Done scanning pictures
you an indication of how far intfo
a process the procedure is or

what stage has been Activitg:  unning bundle [B, 1.25um, 34%]
completed.

24



»
Contents

» » »

Pictures — This section lists — Pictures
information about the Meazured: 35 of 35 Mumber Left: 0
plc’rures n Th.e pI’OjeCf. The Picture | F'u:uint$| Eu:u:les| Bars| HMS| -
number of pictures BFamellipic 152 16 1 0.56um
measured and the number Bl Framel0Zpic 153 19 1 0.50um —
left to be measured are B Famel03pic 158 17 1 1.13um
displayed at the top of the B Frame00d.pic 179 171 29%um
frame. B&| Frame005. pic gz 9 0 0.33um
B8 Framen0E. pic B2 a 0 05Tum
information about individual B Frame00Bpic 148 20 1 (0.50um =l
pictures is displayed. The

number of points, codes, if
an AutoBar is present, and
the image space RMS values
are shown.

Points — The points frame
summarizes information |'F'|:|ir'|ts

about the pointsin the Total 379 Matched: 339 Codes: 32 Bars 1
project. The total number

of points, the number
matched, the number of codes, and the occurrence of the AutoBar are
reported.

Find new points — If this
box is checked then the
software will run the AutoMatch routine to measure any new points in the
images.

[ Find new point: [V Solve picture stations v Attended Mode

Solve Picture Stations - If this box is checked, the system will run an initial bundle
after the image scanning fo solve forthe [ ‘

unknown picture stations. If Find new points | ™ Findnew paints - [# Solve picture stafion:
is checked, then this option will be
checked and grayed out.

Attended Mode - If this is checked the AutoMeasure routine will stop at the end
of each stage and wait for you to press the Continue command.

Begin — Press Begin to scan or re-scan the images.

Continue - Press the Continue command to continue the next step of the
AutoMeasure process.
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Scaling Measurements

Photogrammetric measurements are inherently dimensionless and hence must
be scaled using an external scale standard. For more information, please refer
to the Basics of Photogrammetry.

Adding Scale Bars

Right click on the ScaleBars lcon to add, create or R FE L [ R AT

modify scale bars. File Project MMode Commar
. . o = = (M|
New - Create a new scale bar using the following J | | |
dialog. Enter the scale bar name, the end point "
. b doar part 3
labels and the scale distance. Press Save to add ;
the new scale bar to the project = @ Cameras
project. B INCA B3 17mm sn(39
Pictures
= EIE@ Data
B | e caleb a :
ScaleBar Mame: aleb ar ﬂ B/ Part 3
— Scale @ Eundle
First Paint Label: | - 30] Bundlel
, _ +--30 Door Driver
Second Point Label: I Elf 5 caleBars
Length: IEI g
..... @i Fec Mew
i
i Add
— T emperature Compengation v Enabled
Material. |FI<ED =]
|Ipdate
Calibrated Temperature; IEE Setup
Temperature Lnits; IFahrenheit j Delate
Save |
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n

Add - Add a scale bar
from the system directory
or browse for one from the
computer or network.

Select Scale Bar[s]

/AR

|
k. I
_ Concel |

Cancel

Enabled - Enable or disable
a scale bar by clicking on
Enabled.

Browsze

Select Al

i

The Scale Bars command under the Advanced Edit dialog of the Project Menu
opens the following Add Scale Bar dialog.

Add Scale Bar x|
Narne | Label#1 | Label #2 | Distance | Add
#51Ta52 51 52 45,0000

Melete |
LCloze |
|53 54104

The dialog lists any of the scale bars in the current project. It is also possible to
add a new scale bar by typing in the input box at the bottom of the dialog. The
input format is as follows

Labell Label2 Distance

Press the Add command to add the scale bar to the project.
To delete a scale bar, highlight it, and then press the Delete command.
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Applying Scale

Solids C To apply scale to a particular 3D file, right click in the graphical
viewer and select Scale. The Scale function is a convenient
way to scale a 3D file without running the Bundle again. The

Aligrment »

et Etek 3 . g :
Average results of the scaling are summarized in a dialog box.
Digtance
Wector Scale |
Scale

caleBars | Label 1 | Label 2| Difference|
Select 3 ¥ TARGET22 - TARGET 318 TARGETZ22 TARGET318 0.0007
Irpaort 3 ¥ TARGET268 - TARGET332 TARGET268 TARGET332 -0.0005
|Ipdate »
==
Save lmage LI I "I
"Wiew Setup

Scale Factor:  1.000034 Unitz:  inches
Cancel |
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The Bundie

Overview

The Bundle Adjustment is V4
the program that

processes the

photographic
measurements to

produce the final XYZ
coordinates of all the
measured points. In

order to do this, it must
Triangulate the target

points, Resect the

pictures and Self-

calibrate the camera.

The Bundle Adjustment
program is called STAR,
which stands for Self- X
Calibration, Triangulation
and Resection. Refer to

the Basics of
Photogrammetry.

y
\ Image Space

Running a Bundle

The Bundle command under the Project menu has three options. These are
shown below.

V' Y.STARS - [Frame001_pic]

& Fie Project MMode Command  Picture  View Tools  Window  Help

Jﬁ| Advanced Edi Jkl??:—®|0“|{?@|ff P

= AutoMeazure
Global Foint Edit
|Ipdate

Restore

v

[ mpart
Bundle
Trangulate
Autokd atch

Rur
Surmrmary

v T EHRA T

Setup

Label Setup
Setup
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Run When Run is selected the main Bundle dialog will be opened.

The Run command is dimmed if there are no images scanned
or frames resected. Itis also dimmed if there are not at least
two frames resected.

Summary When Summary is selected, the Bundle Summary dialog is
opened. A typical summary is shown below.

Bundle Summary

Status: I Rejection Limit: [ an
Current Paoint: I R ezidual RkS:
—PFicturese————— —Pointe———————— |~ Scales [milimetersz]

Total  [35 Total  [379 Totah [0
[ || weak [+ weak: [0

Bad [ Bad o Bad o

TwoRay [0 RMS:  [Nia

Mare... baore... | fare... |

£
1]
]
o

—LCameraz—— —Accuracy [milimeters]
More... | RMS: % |0.009 Y |0.009 Z |0.009
I Max % |0.020 v |001g z |0.021
M5 tare... | Paints aver limit IEI

fiare. ..

1L

Plan Quality Factor: 113

I | ritial Bund! RMS of Measurements: 0. 20um
ritial Burdle

Cloze

d
ik

Setup

Setup When Setup is selected, the Bundle Setup dialog is opened.
Refer to the Bundle Setup Section for more information.
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Bundle Dialog

undle
Shows the status of the bundle. g sianys: [Bundle Comverged st 3 lrations | Retection Linkt: [ 5um Current rejection limit.
Displays what point the B CorentPank [ ResicwlRMS: [Z07Tum Residual RMS information.
Bundle has reached. %01 um =

Ebt _ e ] Point information. Click MORE for
Picture information. Click MORE ‘TED‘:I F— e A ?:‘: — additional information.
for additional information.
weak [0 Wed [0 Weak: |u
Scale point information. Click
i [ Sad 2 Bt [ —— yORE for additional information.
TwaRay [i AMS [0.oooe
More.. | More.., | More.. |
. " . Camera: Aeeuracy inches]
g‘::‘;‘fi‘i;i:‘;‘;’l’nﬁzfgagfk MORE —-E - ‘ Awe: x [I005 v [00E  z [0000 RMS of accuracy standard deviations.
) - Maw x [0o017 v 000 z [ooois Maximum standard deviation in XYZ.
Control point information. Click MORE T;::Iﬂ s el i ———— Poinis over accuracy limit. Click
for additional information. —I MORE for additional information.
M Flan Qualty Factor: 101 Bundle quality factor.
Check this to run an Initial Bundle. — RMS of Measurements: |01 1um RMS of Image Space
Camera parameters are held fixed Iniial Bundle measurements,
In an Intial Bundle. , Setu Savelnio. | St | Feel | dceept. |
Enter the Bundle Setup Dialog. f \ Accept the current Bundle.
Save Bundle information. Reject the current Bundle.

Start the Bundle process.

Status — The status box displays the
progress of the Bundle. While the Status:
Bundle is running it will display the

current iteration number. When the
Bundle has converged it will display a Shatus: [Bundie Converged after 3 terations
Bundle Converged message.

IElunu:IIe Iteration 2

Current Point — The Current Point box
displays the progress of the Bundle Cuirrent Paint: |235 of 330 [71%)
within the current iteration.

Rejection Limit — The Rejection Limit box displays the Rejzction Limit IW
value at which picture point observations are being
rejected in the Bundle solution. When the Bundle is run
with "fixed" rejection, a rejection value can be manually
entered in this box.

Residual RMS- The Residual RMS box contains Residual RS: IW
information about the global image closure for all the 1: 0.1 Tum
pictures. Use the up and down arrow keys to view the

other entries in the information box.

The Residual RMS values are your best indication of how things are going within
the bundle. If the bundle is converging, the RMS values should be getting
smaller. If the RMS is getting larger or oscillating, then the Bundle may be
diverging. This may indicate a more serious problem with the network.
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Pictures — The Picture section contains information about
the images in the project. The total number of images
along with the number of bad and weak images is
displayed. Press the More button for more information
about the Pictures. Refer to the Bundle Statistics section for
more information on the More command in the Picture
section.

Points — The Points section contains information about the
points in the project. The total number of points along with
the number of bad and weak points is displayed. The
number of Two Ray points is also displayed. A Two Ray
point is any point that only has two observations to if.

Press the More button for more information about the
Points. Refer to the Bundle Statistics section for more
information on the More command in the Points section.

Scales — The Scales section contains information about the
scale bars in the project. The total number of scales along
with the number of bad and weak points is displayed.

Press the More button for more information about the Scale
Bars. Refer to the Bundle Statistics section for more
information on the More command in the Scales section.

Camera - Click the More button to view
the camera calibration information.

»
Search

— Pictures
Tatal: IB
Wieak: IEI

Bad: IEI
More... |

»
Contents

— Paints
Taotal: |33EI
Wieak: I'I ]

Bad: IU
Twio Bay: I'I

bare. .. |

— Scales [inches]

Totah 2
weak: [0
Bad o
RMS:  [00005

kare. .. |

Summary to view the additional Mare... |

Press the More button in the Camera Fameras
calibration parameters
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Carnera | Fiesalution | Fixel Size [mnn] |
il INCA 6.3 17mm snl39 3070« 2056 0009« 0.003

Yalue Sigma
C: 17.8471 0.0005 Walue Sigma
=P 01263 0.0004 K1 01573 0.0005
YP: 02824 0.0004 K2: -0.0320 0.0011
AP 0.0019 0.0000 K3: 0.0095 0.0007
AP2Z: 0.0000 0.0000 K. Tatal: 0.1349 0.0001
K. Takal: 01343 0.0001
F1: -0.0053 00001
P2 -0.0007 0.0001
Radius: |7.70 mrm Morel 0K
Control- The conftrol box displays the number of Contral Points
conftrol points in the bundle. Control points are held |1EI
fixed in the bundle process and are usually used v
when there is good external control available. Ll

To create control, import the control point into the
Design folder of the current driver. Open the Design
folder and list the pointfs. To create the control
points, highlight the points you wish to mark. Right
click over the points and select the Control option.

T TOT meary

26378 0433
26378 0433
0.0000  0.433

B DRAW Lol Eiatrb
Points marked as control will m DRAY AVEEIE

. - . CONTROLT  3.7352 i
be displayed with a different a m DRaw | Distarce
icon. Control points are A CONTROLZ - 3.4914 B DRAW| Vecior

T . ) A CONTROLS  3.2564 B ORAY  popy
shown in the adjacentimage. | cowtonis =20 B DRAW  poge

i DRAMW

e b DRay, Calbrate Frobe Tin
%“I Points must be in the Design folder to be set as B DRAW, mpot Offset

Control

confrol.

Delete
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Click the More button to view
the Control Point Summary.

Accuracy - The accuracy box
displays information about the
Bundle result. The bundle units are
listed in the brackets at the top.

RMS X, Y, Z-The RMS is the Root
Mean Square and is computed
using the standard deviations of
all the points.

Max X, Y, Z - The Max boxes
display the maximum standard
deviation value in X, Y and Z.

Points over limit — The Points over
limit box displays the number of
points above a certain limit. This
limit value is set in the GSI32.ini file.
Refer to the GSI32.ini section for
more information.

If More is pressed then all the
points over the limit are listed with
their respective standard
deviations. The Accuracy Limit
used is also displayed atf the top
of the dialog.
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Maore... | Paintz over limit;

Plan Quality Factar:

RS af Meazsurements:

Control Point Summary X
Points | Di< | D | Dz |-
 CONTROL1 00010391 001092 0.0003601
& CONTROLZ 000326  -0.01185  -0.00133
& CONTROLZ 0003978 -0.01198  -0.002526
¢ CONTROL4 0003585 -0.01151  -0.002883
$ CONTROLS 0002021 001055 -0.002644
& CONTROLE  -9574e-005 -0.009033 -0.002563
& CONTROL?  -0.0009235 -0.008033  -0.002991
 CONTROLS  0.0004553 -0.008327  -0.003864 |

—Accuracy [inches]
RMS: % [00005 v 00003 2 0.0003
Max % [00017 v Jooomt z fooms

—

T R

Accuracy Limit 00020 ihches

Paoints | o | sy | sz | :I
ar AUTOBART [0.0099] 00011 [0.0033] -
@ ALUTOBARZ [0.0233] [00026) oOo0mz2

ap AUTOBARZ [0.0367] [00134] 0006

@ ALUTOBARS [0.0310] [00023]  oo0ma

@ ALUTOBARG [0.0192] [00025] [0.0034]

@ AUTOBARE [0.0292] [0.0095) o000z

o CODE4 [0.1197] [0.0282] [0.0095]

ap CODETS [0.0977] [00571] [0.0216] LI
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Plan Quality Factor — The plan quality factor is a Plan Quality Factor 10
global measure of how good the network was.
Typically, the Plan Quality Factor should be
between 1-2. Values exceeding 2 indicate less
that ideal geometry or overlap, or a poor
calibration.

RMS of Measurement - The RMS box displays the

final global image closure for all the pictures. The | pus of Measurements: W
RMS of measurements indicates the quality of the
measurement. The lower the number, the beftter
the measurement accuracy.

A number of 0.40um or less is typical. A larger number could be caused by many
problems including:

1. Adirty lens. Itisimportant to keep the lens clean and dry.

2. Dirty targets. Targets should be kept clean and dry.

3. Deformation of the object. The measured object must not change shape
during the photography. This includes any artifacts (AutoBar, scale bars,
etc.) aftached to the object.

4. Extremely overexposed or underexposed targets.

Initial Bundle — When checked, an Initial Bundle is run instead
of a full Bundle. In an Initial Bundle, the camera calibration I NntalEnde
parameters are held fixed.

Setup Save Info. Reject | Aocept |

Setup - The Setup button will take you directly to the Bundle Setup dialog. In
previous versions of V-STARS, you had to exit the Bundle to make changes to the
setup. For more information on the Bundle Setup, please refer to the section on

the Bundle Setup.
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Save Info - The Save Info button will save the bundle summary dialog’s
information into a text file. This is particularly useful if you wish to review the
Bundle Summary later or include the summary in a report.

A typical Bundle summary is shown below:

Bundle Dialog Information

Status: Bundle Converged after 2 Iterations

Current Point:

Rejection Limit: 0.86um

Residual RMS:
0: 0.22um
1: 0.22um
2: 0.22um

Pictures

Total: 19

Weak: 0

Bad: 0

Points

Total: 175

Weak: 0

Bad: 0

Two Ray: 0

Scales

Total: 0

Weak: 0

Bad: 0

RMS: N/A

Control Points

Control Points: N/A

Accuracy

RMS:

X: 0.019

Y: 0.008

Z: 0.009

Max:

X: 0.039

Y: 0.014

Z: 0.017

Points over limit: 0

Plan Quality Factor: 1.05

RMS of Measurements: 0.22um

Start — Press the Start Button to commence the Bundle
process. Once Started a Stop button will appear. When
stopped the dialog buttons will change as shown in the
adjacent dialog.

== |
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Bundle
Status: |Paused: Canfirrn Stop or Cantinue ..ﬂilmw !in EELc Status
Message
Current Point: ;332 af 332 [100%) Residual BMS: 12 01 um [«
> 012um =

it PiCturES .............................. r

Total: ;?

Wieak: ;
Bad: ;

F-Eameras --------------------- 1 - Accuracy
: flmre. RMS: ; b ; = i

Max % | ] =

Faints aver limit; i / ;ﬂMinue
/ Stop Opfion

i Contral Paints —— |
I

kA e
o=

Flan Guality Factor:

RS of Meazurements

[ Iritial Bundle

Setip i Save | nfa, I:-:untlnue7? Stop? /

Press Continue? to continue from where the bundle stopped, or Stop? to stop the
bundle. If Stop? Is pressed again the following dialog appears.

Warning: If the bundle is stopped, all data will revert to preadjustment walues.
Do o really wank to skop?

Press Yes to stop the bundle and revert to its original starting values. Press No to
confinue the Bundle process.

Reject — once the Bundle has converged, press the Reject button to reject the
bundle and reset the values to their pre-bundle state.

Accept - Once the Bundle has converged, press the Accept button to accept
the bundle close the bundle dialog.
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Bundle Setup

The Bundle Setup command opens the Bundle Setup dialog. The dialog is shown
below.

— Bundle — Triangulation

Rejection Factar: IE— R ejection Limit [um]: 100
Fiejection Addition [um]: ||:|2— Corrvergenee Limit [urn); IW
Convergence Limit [um]; IW b & [terations: |3|:|—
IInflatnessz Sigma [um]: ||:|5— [ Fix Rejection

bd 2 [terations: |-||:|—
kin A aps: |2—

¥ Total Enor Propagation

— Sub-5 ampling
¥ [l dutamatet % None ( Percentage
™| Orly Triangulate " Fired ¢ Skip Humber: I'1

™| Include Faints I

] I Cancel |

The Bundle Setup dialog is divided into three parts. They are Bundle,
Triangulation and Sub-Sampling. For the most part, you don't need to worry
about changing the setup values. In fact, it is probably advisable not to change
the Bundle and Triangulation section values at all.

Bundle

Rejection Limit The Rejection Limit for each iteration (in microns) of the
bundle is calculated by multiplying the RMS of the
previous iteration by the rejection factor and adding
the rejection addition.

Convergence Limit The bundle converges and stops when the RMS of the
residuals between two successive iterations is less than
this value (in microns).

Unflatness Sigma Accounts for influence of unflatness of sensor on
accuracy. Value isin microns.
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Maximum lterations If the bundle has not converged, it stops after this
number of iterations. Pressing the Start button will re-
start the bundle at the next iteration.

Minimum Rays Minimum number of rays for a point to be included in
the bundle.

Total Error If checked the total accuracy estimates for points in the

Propagation bundle is calculated. If unchecked, only the limiting

accuracy estimates are calculated.

The Total accuracy estimates take more time, but are
more accurate. The bundle's Plan Quality Factor
cannot be calculated unless this box is checked.

Triangulation

Rejection Limit The Rejection Limit for each iteration (in microns) of the
triangulation is calculated by multiplying the RMS of the
previous iteration by the rejection factor and adding
the rejection addition.

Convergence Limit The triangulation converges and stops when the RMS of
the residuals between two successive iterations is less
than this value (in microns).

Maximum lterations Maximum number of Triangulation iterations.

Fixed Rejection If checked the triangulation rejection limit is fixed.
If unchecked, the rejection limit is allowed to adjust.

Sub-Sampling

Sub-sampling is used to speed up the bundling of projects with many points.

The four main Sub-Sampling options as described below.
None - when selected the Sub-Sampling will be disabled. In this mode, all the
input areas are grayed out. All points will be used in the bundle adjustment.
Percent - The Percent option will use the specified percentage of the total
number of sub-samplable points. This percentage is set in the Number input
box.

Fixed - The Fixed option will use a fixed number of
the total sub-samplable points. The number of
points is set in the Number input box. " Mone & Percent

Skip - The Skip option will select every nth sub- _ . I
samplable point as it is encountered. Once again, C Fired Sk Nurber |50

S ampling Optionz

n is defined in the Number input box.
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F%] By default the number input box is set to —1. Please enter an appropriate
number once you have decided on the type of sub-sampling you wish to do.

% In sub-sampling, the software selects the points from the set of sub-samplable
points by selecting every n point in the measurement (points are ordered
alphanumerically by label); n is determined by the sub-sampling option chosen
above.

If a sub-sampling option is selected, additional options are available. These are:

Triangulate Only or Re-Bundle - When the bundle solution Unzampled Paints
using the sub-sampled set of points is complete, you " Triangulate Only
have two choices. You can select Triangulate Only to
use that solution to triangulate all the points.
Alternatively, by selecting ReBundle with All, you can
automatically re-run the bundle adjustment using all the points and use that
solution to triangulate all the points. The first choice is faster; the second choice
is more accurate (however, the accuracy improvement should be negligible if

¥ ReBundle Witk Al

you have selected a good sub-sample set; see % below).

AutoMatch Only - When checked, only AutoMatched points will be sub-
sampled. AutoMatched points begin with the prefix TARGET. All other points will
be included in the bundle adjustment. When unchecked, all points (except
codes, nuggets, and control, see above) will be sub-sampled.

Include Points - The Pairt Sets
include points option W i st B
will include in the ;
bundle any of the
points that are listed in
the adjacent text box. The text box supports the "' and "¢" wildcards. Multiple
strings can be entered; a space or a comma must separate them; case does not
matter. A range of points can be specified by separating them with the ">"
symbol (i.e. “linel >line120” would include all points with labels from line1 to
line120 inclusive); spaces are allowed between the > symbol and the two labels.

¥ Include Paints [51.52.DE23>DE3

% You should be careful when sub-sampling. Make sure there are still enough
points in the bundle adjustment to get a good solution. This means you should
have at least 20 well-distributed points (preferably 40) in each picture, and at
least 50 well-distributed points (preferably 100) total. When in doubt about the
number of points or whether they are well distributed, include more points. Also,
make sure that any tie and/or fill points you have used for the measurement are
included in the sub-sampled data seft.
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Bundle Statistics

Introduction

After a bundle, V-STARS will examine the data, classify the pictures, points, and
scale bars as good, weak, or bad based on user specified criteria. The criteria
will in no way effect the bundle results and are only used to indicate to you the
quality of the measurement.

Criteria Tests

Four basic tests are performed on the data. Each test has its own set of weak
criteria and bad criteria. A picture or point is classified good, weak or bad
depending upon which criteria it fails (or passes). If the picture or point passed
all criteria then it is classified good. If it fails the weak criteria but not the bad
criteria then it is classified weak. If it fails the bad criteria then it is classified bad.
Scale bars are tested the same way but only one point has to fail the criteria for
the entire scale bar to be classified weak or bad. The point values that fail a
criteria are marked with either a pair of * * to denote failure of a BAD criteria or [ ]
to denote failure of a WEAK criteria. The values are enclosed within the asterix (*
*) or the brackets ([ 1).

The Number Test (#)

This test examines the number of points in a picture and the number of rays on a
point. The default limits are described in GSI32.ini Settings description.

The Percentage Test (%)

This test examines the percentage of points accepted in a picture and the
percentage of rays accepted on a point. The default limits are described in
GSI32.ini Settings description.

The Value Test (V)

This test examines the sigma X, sigma Y, sigma Z, sigma azimuth, sigma elevation
and sigma roll of a picture and the sigma X, sigma Y and sigma Z of a point. If
the value is greater than the criteria then this test has failed. The default limits
are described in GSI32.ini Settings description.

The Median Test (M)

This test examines the sigma X, sigma Y, sigma Z, sigma azimuth, sigma elevation
and sigma roll of a picture and the sigma X, sigma Y and sigma Z of a point. If
the value is greater than the criteria multiplied by the median of all the like
values then this test has failed. The default limits are described in GSI32.ini
Sefttings description.
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Icons

The pictures, points and scale bars will be associated with one of the following
icons depending upon the classification that V-STARS assigns. Refer to the lcons
section for a full listing of the V-STARS icons

Pictures Points Scale Bars

B Good Picture % Good Point # Good Scale Bar
Ed Weak Picture < Weak Point & Weak Scale Bar
B Bod Picture = Bad Point # Bad Scale Bar

Viewing Picture Summary

The statistics are viewed by selecting the More buttons from the Bundle
dialog. If a picture or point is weak then the reason it is weak will be
highlighted with brackets and preceded by a #, %, V or M, indicating that it
failed the number, percentage, value or median tests respectively. If a
picture or point is bad then the reason it is bad will be highlighted with
asterisks and preceded by a #, %, V or M, indicating which test it failed.
Below is the Picture Summary dialog after a bundle.

Picture | F'u:uintsl EIDSurel :I ~ FRAMEDSZ.PIC
BEHFRAMEDSZFIC H[10cf10] 0.12um Walue Accuracy
BAFRAMEOSZFIC  12af12  0.24um # £2.3055 0.0023
BEFRAMEOSAPIC  21af21  0.25um v 193 8758 0.0037
BB FRAMEDSEPIC 17 0f17 0.26um z 80,5416 00051
B e e S ) Ot Azt 79248 00000
. [u] 5 Lim .

Elevation: 47 4244 0.0000
B FRAMEDSEPIC  16af16  0.1%um SHEian
B FRAMEOSSPIC  28af28  0.1%um Fol: 827116 0.0000
B FRAMEOEOPIC  22af23  0.26um .

Point r r -

B FRAMEDEI PIC 13af13  0.15um {;'E;DEE | H|[:|u|;n1]| yl[:lu;n?]l
BA FRAMEOEZPIC #[110f11] 0.16um & CODE1 1 018
B FRAMEOEZPIC  21af21 0.20um & CODE13 o1 oo
BEFRAMEOGAPIC  16af 16 0.24um & CODE4 o0 014

BB FRAMEDES.PIC 17 0f17 0.24um
BB FRAMEDEE.PIC 14 of 14 0.15um
BA| FRAMEDE?.FIC 120f12  0.19um
BB  FRAMEDES.FIC 24 of 24 0.2Tum LI

wp TARGETS 0.00 011
% TARGET10 007 030
wp TARGET11 013 ni1z
W TARGET1Z 007 012 .

TARGET13 012 -0.04
Dizable \Weak F'iu:turesl [zatle Bad Fictures | ? ________ - o LI

Rejected Obzervations: [

Total Rejected Obzervations: 2

Delete Rejected Dbservatiun&l Auto Relabel |
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FRAMEO52, FRAME57 and FRAMEQ62 are classified as weak (El). They are
weak because they all failed the number test using the weak criteria (note
the brackets around the number of poinfts).

Viewing Points Summary

The Points Summary dialog contains a great deal of statistical data related to
the bundle. The following information is provided in the dialog.

Points Point Label for the point.

Sigma X The final standard deviation in the X direction for the point

Sigma'Y The final standard deviation in the Y direction for the point

Sigma Z The final standard deviation in the Z direction for the point

RSS RSS stands for square Root of the Sum of Squares. The formula
for the RSS accuracy of a point is:

RSS=\/0'§(+ o, + o,

The RSS is a useful statistic that combines the separate
coordinate accuracy estimates info one meaningful quantity.
It represents the accuracy estimate of the distance of the
measured point from its frue value.

Rays The number of rays the point is seen by.
Closure The overallimage space closure for the point.
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Below is a typical Point Summary dialog after a bundle.

Points Summary

Paints | Sigma », | Sigma Y | Sigma £ | RSS | Rays | Elosuil WALLZ

= a2 W *0.0198% WM *0.0404* W *0.0209% 00496 #Z[Z2of 4] 01 BL—I Picture | dx [um] | dy [umn] |
< AUTOBARG 0.0008 0.0o09 00004 0003 #X[2afd] 07170 = Frame0d0l.pic -1.08 012
< CODE?S k [0.0017] 0.0011 W [0.0018] 00027 4af 4 0080 = Framell2 pic -2.00 258
< MUGGET75_1 k4 [0.0077] 0.0011 W [0.0078] 00027 4ofd4 004 ap Frame007 pic 0.24 0.0a
< MUGGET75_9 k4 [0.0077] 0.0011 W [0.0077] 0.0027 4of4 00B. ap Frame008.pic 007 0.24
< MUGGETYS_12 M [0.0017) 0.0011 W [0.0078] 00027 4af 4 006

& MUGGET75_4A k4 [0.0077] 0.0011 W [0.0078] 00027 4afd 0100

< MUGGET7S B M [0.0017] 0001 M[0007) 00027 4of4 0.0

S MUGGET?S C M [0.0017] 0001 M[0007) 00027 4of4 006,

S MUGGET?S D M [0.0017] 0001 M[00018]) 00027 4of4 005,

< TARGET333 0.0003 00005 00004 00011 #[3ef 3] 009

il Whe [0.00300 WM [00031] WM [00031] 0.0053 4of4 0110

= AUTOBART 0.0005 00002 00004 00010 Tof 7 0110

W AUTOBARZ 0.0005 00002 0.0002 000039 gof8 017

W AUTOBARS 0.0006 00002 00002 00010 Tof 70100

:‘I ATADAD A nnnne fAnnG noonne - nonnd Q0 I n EILI Rejected Observations: 2

Disable Weak Poirts| ~ Disable Bad Points |

WALL2 is classified bad (= )because it failed the percentage and number
test. Note that it also failed the sigma Y and sigma Z value and the sigma
X, sigma 'Y and sigma Z median tests. The rejected observations for WALL2
are shown in the frame on the right of the dialog. The majority of the
points with the yellow icons are classified weak (%) because they failed
the sigma X and sigma Z median test. Note that WALL1 also failed the
sigma X, sigma Y, sigma Z value and median tests. TARGET333 is weak
because is failed the weak number test.
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Viewing Scale Summary

Adjacent is the Scale Scale Summary |
Bar Summary dialog

after a bundle. Barl is Scale Bars | Difference | Distance | -1

classified weak & 0.0526 165000 Rays: 4ot d
because poin’r 122 fBarlZ 00268 320000 o 0.0024
failed the sigma Y value S 0.0027
test using the weak 52 0.0029

criteria. Note that point
121 passed all the tests

L —122
but the scale bar is still _
e R ays: 4 of 4
classified weak
because only one point St 0.0023
has fto fail in order for 57" W [0.0032]
the scale bar to fail. 52 0.0024

Bundle Automatic Scale Rejection

The bundle can automatically reject scale bars based on criteria defined
in the GSI32.ini file. Criteria are provided for rejecting scale bars with
deviations that are large relative to the other scale bars (as defined by
the RMS of their deviations), or larger than a fixed value.

By default, this feature is disabled (-1). The following lines in the GSI32.ini
file control the scale bar rejection.

<0: Relative scale bar rejection
scalebar rejection factor =-1 djsabled.

> 0 : Multiply RMS of all scale bars by this

factor to get the rejection limit.

scalebar rejection value=-1 < 0: Absolute scale bar rejection
disabled.
> 0: Any scale bar deviation with an
absolute value greater than this value is
rejected.

% The units for this value are defined by
the “accuracy units” variable in the
GSI32.INI file.
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GSI32.INI File Default Settings

All values listed are default values.

Bundle General

This section contains items related to the general operation of the bundle.
Many of these can also be set in the Bundle Setup dialog.

GSI132.ini Entry
rejection factor=3.0
rejection addition=0.0002

convergence 1limit=0.000005

maximum iterations=10

total error propagation=FALSE

minimum rays=2

minimum automatched rays=3

triangulation rejection
limit=0.1

triangulation initial
rejection 1limit=0.05

triangulation convergence
1imit=0.000005

46

Comment
Rejection level for each iteration (in mm) of
the bundle is calculated by multiplying the
RMS of the previous iteration by the
rejection factor and adding the rejection
addition. The fixed rejection flag value must
be false to enable these values.

The bundle converges and stops when the
RMS of the residuals between two
successive iterations is less than this value (in
mm).

If the bundle has not converged, it stops
after this number of iterations. Pressing the
Start button will re-start the bundle at the
11t iteration.

TRUE= calculate total accuracy estimates
for points in the bundle.

FALSE= calculate only the limiting accuracy
estimates.

The Total accuracy estimates take more
time but are more accurate. The bundle's
Plan Quality Factor cannot be calculated
unless this value is True.

Minimum number of rays for a point to be
included in the bundle.

Minimum number of rays an automatched
point must have in order to be included in
the bundle.

Triangulation rejection limit (mm).

Initial triangulation rejection limit (mm).

Triangulation convergence limit (mm).
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GSI32.ini Entry Comment
triangulation maximum Maximum friangulation iterations to perform.
iterations=30
resection rejection Resection rejection limit (mm).
1imit=0.002
auto resection TRUE = Reject resection points that are >

rejection=FALSE RMS resection rejection factor.

FALSE= Reject resection points that are >
resection rejection limit.

resection rejection factor=3 Multiplier used to calculate the resection
rejection limit.

resection convergence The resection converges and stops when

1imit=0.00001 the RMS of the residuals between two
successive iterations is less than this value (in
mm).

resection maximum If the resection has not converged, it stops
iterations=30 after this number of iterations.

confidence factor=1.0 All bundle estimated accuracies for points
(sigmas) are multiplied by this confidence
factor (allows estimates to be scaled to
reflect actual accuracies achieved).
If =1, then estimated accuracies are not
changed.

unflatness sigma=0.0005 Accounts for influence of unflatness of
sensor on accuracy. Value isin mm.

fixed rejection limit=FALSE TRUE = Adjust bundle rejection limit using
rejection factor and rejection addition.
FALSE = Use a fixed rejection limit for the
bundle. Initially, the bundle rejection limit is
10 fimes the largest RMS of the residuals of
all the resected pictures.

weighted=FALSE TRUE = weight image sigmas for each point
based on target size (not usually used)
FALSE = use 0.0005 mm for the image
sigmas.

accuracy limit units=inches Units of the accuracy limit.
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GSI32.ini Entry

accuracy limit=0.002

write old input file=FALSE

resection triangle
goodness=-1

impossibly close units=inches
impossibly close
distance=0.05

power user mode=TRUE
subsample type=0
subsample number=10

subsample only
automatch=FALSE

subsample only
triangulate=FALSE

scalebar rejection factor=-1

scalebar rejection addition=0

scalebar rejection value=-1

48

Comment
If the accuracy estimate (sigma) for any of
the three coordinates of a point is larger
than this value, the point is over the
accuracy limit. The count of these points is
given in the Bundle Summary dialog. Details
are available using the more button. A
value < 0 disables this check.

If TRUE input.txt file is created

The resection triangle test is disabled.

Used to merge automatched points that are
in fact the same point. If, after the bundle
converges, any points are found within this
distance of each other, they are combined.

% This is impossible for targets, but not for
projected dots.

TRUE allows you to do things not normally
allowed (run "singular" bundles, etc.)

Set type of points to subsample. Set this
value from the Bundle Setup dialog.

Set subsample number. Set this value from
the Bundle Setup dialog.

TRUE = subsample all points,

FALSE = subsample only Automatched
points (TARGET# pts).

Subsample options. Set this value from the
Bundle Setup dialog.

-1 : Disabled

>0 : Factor to multiply scale bar RMS by
Rejection level for each scale bar (in mm) is
calculated by multiplying the RMS by the
rejection factor and adding the rejection
addition.

Absolute value at which the scale bar s
rejected.
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Bundle Weak Criteria

This section contains the values used to determine if a picture, point or
scale baris weak. To disable one of the tests change the value to -1. The
criteria below are used for general bundle adjustments. Weak data are
summarized in the bundle dialog summary, and weak values are flagged
in the listings that are accessed by pressing the More button in the bundle
summary dialog. Weak criteria are meant to identify things that are
probably OK but may need to be looked at.

GSI32.ini Entry Comment
units = inches Units used for all the dimensional values in
this section (such as coordinate sigmas)

picture number of points = 12  Pjcture number test. A picture is weak if its
number of accepted points is less than this
value.

picture percentage of points Picture percentage test. A picture is weak if
= 80.0 its number of accepted points is less than
this percentage.

picture sigma x

-1.0 Picture value test. A picture is weak if any of
picture sigma y

-L.0 its accuracy estimates (sigmas) are greater

picture sigma z -1.0 -

picture sigma azimuth = -1.0  [hanthespecified value.

picture sigma elevation = -

1.0 If the value is < 0 then the test is disabled.
picture sigma roll = -1.0 These checks are usually disabled.

picture sigma median x = -1.0 A picture is weak if any of the accuracy
picture sigma median y = -1.0  ggimqates (sigmas) are greater than the

picture sigma median =z ope . .
picture sigma median azimuth specified value multiplied by the median

- 1.0 sigma for all the pictures. This checks if a
picture sigma median picture has weak accuracy compared to
elevation = -1.0 the "average" picture. A value <0 means
Eigture sigma median roll = - {he weakness check is disabled. These

checks are usually disabled.
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GSI32.ini Entry Comment
point number of rays = 4 Point number test. A point is weak if its
number of accepted image measurements
is less than this value.

point percentage of rays = Point percentage test. A pointis weak if its
75.0 percentage of accepted image
measurements is less than this value.

point sigma x
point sigma
point sigma

0.002 A pointis weak if any of its 3 accuracy
= 8'882 estimates (sigmas) are greater than the
’ specified value.

N N
I

point sigma median x = 3.0 This check compares the accuracy to a

po?nE stgma mej:lLan Y = ;8 fixed value. A value <0 means the

oln Slgma medlan z = . . .

P J weakness check is disabled.

scalebar number of rays = Scale bar number test. A scalebar is weak if

4 the number of accepted image
measurements for either of its points.

scalebar percentage of Scale bar percentage test. A scalebaris

rays = 75.0 weak if its percentage of accepted image
measurements for either of its points is less
than this value.

scalebar sigma x = 0.002 A scalebaris weak if any of the three

scalebar sigma y = 0.002

; accuracy estimates (sigmas) for either of its
scalebar sigma = 0.002

points are greater than the specified value.
This check compares the accuracy to a
fixed value. A value <0 means the
weakness check is disabled.

N

scalebar sigma median x A scalebar is weak if any of the three

2.0 , , accuracy estimates (sigmas) for either of its
scalebar sigma median y = . .
2 0 points are greater than the specified value

scalebar sigma median z multiplied by the median sigma for all the

2.0 points. This checks if a scalebar has weak
accuracy compared to the "average"
scalebar. A value <0 means the weakness
check is disabled.
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This section contains the values used to determine if a picture, point or
scale baris bad. To disable one of the tests change the value to -1. The
criteria below are used for general bundle adjustments. Bad data are
summarized in the bundle dialog summary, and bad values are flagged in
the listings that are accessed by pressing the More button in the bundle
summary dialog. Bad criteria are meant to identify things that are
probably going to have to be removed from the Bundle.

GSI132.ini Entry

units = inches

picture

picture
= 50.0

picture
picture
picture
picture
picture
1.0

picture

sigma x
sigma y
sigma z
sigma
sigma

sigma roll =

median
median
median
median

picture
picture
picture
picture
= -1.0
picture sigma median
elevation = -1.0
picture sigma median
1.0

sigma
sigma
sigma
sigma

point number of rays

-1.
-1.
-1.
azimuth
elevation = -

number of points = 6

percentage of points

0
0
0
= -1.0

-1.0

-1.0
v -1.0
Z -1.0
azimuth

point percentage of rays =

50.0

Comment
Units used for all the dimensional values in
this section (such as coordinate sigmas)

Picture number test. A picture is bad if its
number of accepted points is less than this
value.

Picture percentage test. A picture is bad if
its number of accepted points is less than
this percentage.

Picture value test. A picture is bad if any of
its accuracy estimates (sigmas) are greater
than the specified value.

If the value is < 0 then the test is disabled.
These checks are usually disabled.

A picture is bad if any of the accuracy
estimates (sigmas) are greater than the
specified value multiplied by the median
sigma for all the pictures. This checks if a
picture has bad accuracy compared to the
"average" picture. A value <0 means the
badness check is disabled. These checks
are usually disabled.

Point number test. A pointis bad if its
number of accepted image measurements
is less than this value.

Point percentage test. A pointis bad if its

percentage of accepted image
measurements is less than this value.
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GSI32.ini Entry Comment
point sigma x = 0.02 A point is bad if any of its 3 accuracy
point sigma y = 0.02

estimates (sigmas) are greater than the

0.02 o
specified value.

point sigma =z

point sigma median x

10.0 This check compares the accuracy to a
point sigma median y

10. fixed value. A value <0 means the badness

o

point sigma median =z 10.0 check is disabled

scalebar number of rays = 2 Scale bar number test. A scalebaris bad if
the number of accepted image
measurements for either of its poinfs.

scalebar percentage of rays = Scale bar percentage test. A scalebaris

0.0 bad if its percentage of accepted image
measurements for either of its points is less
than this value.

scalebar sigma x = 0.02 A scalebar is bad if any of the three

scalebar sigma y = 0.02 accuracy estimates (sigmas) for either of its

scalebar sigma z = 0.02

points are greater than the specified value.
This check compares the accuracy to a
fixed value. A value <0 means the badness
check is disabled.

scalebar sigma median x
scalebar sigma median y
scalebar sigma median =z

A scalebaris bad if any of the three
accuracy estimates (sigmas) for either of its
points are greater than the specified value
multiplied by the median sigma for all the
points. This checks if a scalebar has bad
accuracy compared to the "average"
scalebar. A value <0 means the badness
check is disabled.

I n
Ul U1 Ul
o O O
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3D Viewer

Introduction

To help visualize your data, a graphical three-dimensional viewer is
included in V-STARS. You can easily view your measured object from any
perspective, and compare the measured results to design values. You
can also transform the data intfo the design coordinate system before
comparison. Several different types of fransformations are possible.
Simple measurements are also available with the viewer such as point-to-
point distances, vector point calculations, and average point
calculations. These are described in the Basic Measurement Functions
Section of the manual.

Viewpoint

Viewpoint Manipulation

Viewpoint manipulation involves changing the position of the entire scene
relative to your screen. The primary tool used to manipulate the scene is
the mouse.

Using the mouse

The most common use of the mouse is to rotate the scene. To rotate the
scene, click and hold the right mouse button and move the cursor. If the
cursor is moved to the right, the scene will rotate to the right and if the
cursor is moved to the left, the scene will rotate to the left. Likewise, if the
cursor is moved up the scene will rotate up and if the cursor is moved
down to scene will rotate down.

The senisitivity of the rotation is affected by the value of the Rotation
Multiplier. This figure can be changed in the View Setup Dialog. Refer to
the View Setup Section for more information.

Panning

To pan the scene, click and hold the right mouse button and move the
cursor while also holding the key down. If the cursor is moved to the

right, left, up or down the scene will pan to the right, left, up or down.
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Zooming

To zoom the scene, click and hold the right mouse button and move the
cursor while also holding the key down. If the cursoris moved up the

scene will zoom out. If the cursoris moved down the scene will zoom in.

If you are using the Microsoft IntelliMouse and are running Windows NT 4.0
or later then, you may use the mouse wheel to pan and zoom the scene.
To pan using the mouse wheel, click and hold the wheel and move the
cursor. This will perform the same panning action described earlier. To
zoom simply rotate the wheel. Rotating the wheel away from you will
cause the scene to zoom out, and rotating the wheel tfowards you will
cause the scene to zoom in.

The senisitivity of the pan and zoom is affected by the Translation Multiplier.
Refer to the View Setup Section for more information on changing the
Translation Multiplier.

Using the keyboard

Fitting

The most commonly used keyboard command is the Fit command. The
Fit command will adjust the scene so that all the entities will fit onto the

_S C
display. Press the

to perform a Fit. Three additional
commands related to the Fit command are the Fit X, Fit Y and Fit Z
commands. These commands will adjust the scene so you are looking
down the negative X, Y, or Z-axis. Press the , and H keys to
perform these actions. Once you are fitted to the axis, pressing the key

again will adjust the scene so you look up the positive axis.

Rotating

To rotate the scene about the screen use the and arrow keys.
Pressing the left arrow key will rotate the scene counter clockwise 1°.
Pressing the right arrow key will rotate the scene clockwise 1°. If the !
key is held while this operation is performed then the rotation amount is

multiplied by 10.
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To rotate ’rhe scene up down Ief’r ond right hold ’rhe ,_\ key down while
pressing ’rhe , , , and [ arrow keys. The scene is rotated in 1°
increments. If the key is held while this operation is performed then

the rotation amount is multiplied by 10.

The sensitivity of the rotation is affected by the value of the Rotation
Multiplier. Refer to the View Setup Section for more information on
changing the Rotation Multiplier.

Zooming

To zoom the scene use the and arrow keys. Pressing the arrow

will zoom in and pressing the arrow will zoom out. If the key is

held while this operation is performed then the zoom amount is doubled.

Panning

To translate the scene up, down, left ond right hold the H key down

while pressing the , , , and arrow keys. The scene is
translated in one-unit increments. If the key is held while this

operation is performed then the translation amount is multiplied by 10.

The Translation Multiplier affects the sensitivity of the pan and zoom. Refer
to the View Setup Section for more information on changing the
Translation Multiplier.

Selection

Selection Types

There are two types of selection operations that can be performed using
the 3D viewer: Single Selection and Multiple Selection. When performing
a selection you may hold the key down to add entities to the current
selection. If the m key is not held down then current selections will be

deselected.
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If ’,_\ is on, then the selection function is reversed. New selections will
be added to the current selection by default and if the m key is held
down then the current selections are deselected. To deselect the points,

switch the to off and click anywhere in the viewer.

Single Selection

To perform a single selection, position the cursor over a particular object
and click the left mouse button. The selected object will be highlighted.

If two objects lie on top of one another then both objects will be selected.
Alternatively, a point can be selected by clicking and holding the left
mouse button and moving the cursor. As you move the cursor, a
rectangle will form. When you release the button, the points within the
square will be selected.

Multiple Selection

To perform a multiple selection, % i
click and hold the left mouse E R e,
button and move the cursor. As \ )
you move the cursor, arectangle
will form. When you release the
left button, everything that lies
entirely within that rectangle will
be selected. Alternatively, hold

LIRS
[ L

Selecﬁon Box

The key and select multiple points or use ’rhe feature

described in the Selection Types section.

Identification

To identify an entity, position the cursor over the entity. If

enabled, the Tool Tip window will pop up with Meazured Paint
information about the entity. If the Tool Tip window is m
disabled the information will appear in the lower left s 992 029
corner of the display. To enable or disable the Tool Tip, ; -?g-gég

go to the second page of the View Setup dialog and
check or uncheck the Tool Tip check box. Refer to the
View Setup section for information on switching the Tool
Tip on.
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% The residual and measurement information is directly tied to the
component vector options. For example, if you are only displaying the
Delta X vector component then only the Delta X value will be displayed.

Delete and Rename

Lal Atz
Delete

To delete objects you must first select them. Once selected, you may

delete them by using the Delete command from the right click menu or
by pressing the key. You may also use the delete cursor to delete

objects.

The delete cursor works the same as the standard selection cursor except
when a selection is made the selected objects are deleted (you will be
given a warning message before the deletion takes place).

If the objects you are deleting are points and the data file is the
current driver file then you may use the global delete cursor.

The global delete cursor behaves the same way it does when you are
deleting points in a picture. All points selected will be removed from the
driver file and from all pictures (you will be given a warning message
before the deletion takes place).

Rename

To rename points from within the graphical view you must use the rename
cursor.

The rename cursor works the same as the standard selection cursor
except when a selection is made the selected objects are renamed to
the current point label. When the rename cursor is active, you may use
the keyboard to enter the current point label just as you would while
editing a picture. The current point label is displayed in the lower left of
the screen.

EI If the data file is the current driver file then you may use the global
rename cursor. The global rename cursor behaves the same way it does
when you are renaming points in a picture. All points selected will be
renamed in the driver file and in all pictures.
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% When renaming points in the graphical view you cannot use the line
following command.

Display Options
View Setup

Many display options are accessed through the View Setup dialog. To
access the View Setup dialog select View Setup from the right click menu
or press the key

Graphical Yiew Setup | x| |

General | General [l::n:unt.]l Tnlerancesl Drizplay El:ull:ursl

— Wigm

—Meazured Data————————— [~ Wectors
v F'u:untﬁ v Spheres ¥ Design Residuals
v Plames ¥ | Euliriders ¥ Entity Residuals
¥ Lines v Curves [ Entity Measurements
W Cicles W Surfaces .

— Circle

— Diezign Data M In Plane
W Paoint: ™ Spheres R
W Flanes & Cylinders  Components—
¥ Lines W Curves FpTl:ltal
W Cicles M Surfaces  Deltax

— Probe Data II: EZ:::;
v Paints

¥ Highlight Paints |me

K, Cancel Sy
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General

View - Measured Data

When the measured items (entities) listed are checked they are visible in the
graphical view. To switch off a particular entity simply uncheck the relevant
box and press the Apply button or OK. Refer to the Solids section of the manual
for more information on the different entities.

% The Cylinder option is dimmed, as this entity has not been incorporated into
V-STARS aft this time.

View - Design Data

When the design items (entities) listed are checked they are visible in the
graphical view. To switch off a particular entity simply uncheck the relevant
box and press the Apply button or OK.

View - Probe Data
If the project includes data that has been collected using a probe it will be
visible if this option is checked.

Vectors — Design Residuals
When checked, the measured to design data residuals are shown. Design
Residuals are the difference vectors between measured and design data.

Vectors - Entity Residuals

When checked, the residuals for any entity measurements are shown. Entity
Residuals are the difference vectors between an entity and the points used to
create it.

Vectors - Entity Measurements

When checked the residuals for any measurement made to an entity is shown.
Entity Measurements are the difference vectors between an entity and the
points that were measured to it after it was created. Enfity Measurements are
displayed as dotted lines, whereas Design Residuals and Entity Residuals are
displayed as solid lines.

Circle - In Plane

When checked the in-plane residuals for a circle are shown. The Circle In Plane
check box controls the in plane circle vectors and Circle Out Plane controls the
out of plane vectors. The in plane vector is the component of the circle vector
that is parallel to the plane of the circle. Refer to the Solids section of this
manual for more information on Circles.
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Circle - Out Plane

When checked the out plane residuals for a circle are shown. The out plane
vector is the component of the circle vector that is perpendicular to the plane
of the circle.

Components - Total
The Components group of check box allows you to choose which type of

vector is displayed. When checked the total component of the vector is
shown. The Total vector represents all the individual XYZ components. The total

vector can be switched on or off using the key.

Components - XYZ

Check the appropriate box to view the individual XYZ vector residuals. If Delta
X is checked then the X component of the vectoris displayed. If Delta Y is
checked then the Y component of the vector is displayed. If Delta Z is checked
then the Z component of the vector is displayed.

The vectors can also be switched on or off using the keys for the X, Y

and Z components respectively.

Highlight Points

The Highlight Points text box supports the ™" and "¢" wildcards. Multiple strings
can be entered; a space or a comma must separate them; case does not
matter. A range of points can be specified by separating them with the ">"
symbol (i.e. “linel >line120” would highlight all points with labels from linel to
line120 inclusive); spaces are allowed between the > symbol and the two
labels. By default, highlighted points are displayed with a yellow marker. The
highlight color can be changed in the Display Colors section of the Graphical
View Setup.
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General (cont.)

Graphical Yiew Setup

Gereral General [cant.] | Tnlerancesl Dizplay Eu:ulu:ursl
—Wiew
¥ Coordinate Axis I Picture Stations
V¥ ScaleBars [T Rays
V¥ AutoBars V¥ “wWireframe
[ Labels [V Lighting
[T Momals [ Tolerance Bar
[T Selected Momals [V Enable ToolTip
Az Size: |32 Residual Scale; |'|
Step Size: I'I Meazurement Scale: I'I
Foint Size: IB Tranzlation Multiplier: |1
Lirue: "fidth; |'| Ratation Multiplier: |1
Label Scale; I'I 0 Label Skip: I'I
| k. I Cancel | ) 1] |

View - Coordinate Axis
Switch on the coordinate axis in the

graphical view. The size of the axis can

be confrolled using the Axis Size input box

or the or |— keys.
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View - Scale Bars

Any scale bars listed in the project scale bars folder will be signalized using a
yellow line drawn between the two ends.
View - AutoBar AUTOBRRS

i . . AUTOBAR2
If an AutoBar is present, then yellow lines will

be drawn through the ends of the AutoBar AUTOBARG
points. (AutoBar 1 — AutoBar3 and AutoBar2 —
AutoBar4)

AUTOBAR4
AUTOBARS

AUTOBAR1
View - Labels

Switch the labels on or off for a 3D file. The labels can also be toggled using the

key. The size of the labels can be controlled using the Label Scale input box

or the ﬂ or keys.

View - Normals

The positive direction of a plane or surface may be
determined by viewing the normals. Within V-STARS,
the normals indicate the positive direction of the plane
or surface.

Switch the normals on or off for planes and surfaces.

The normals are denotfed by a line perpendicular to
the surface/plane in the positive direction.
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View - Normails Selected
Only view the normals when the surface or plane is selected.

View - Picture Stations
Switch the picture stations on or off. This option is only
applicable to the current driver file. This command can

also be implemented using the key.

% Double-click on a camera station to view the picture
taken from that station.

View - Rays

All of the points seen from a
picture station and all of the
picture stations that see a point
can be visualized by viewing
the picture and point rays. The
3D file must be the active driver
in order for this feature to be
active. Select a picture station
to see all of the points that are
seen by that particular picture
station. A green line is drawn
from the picture station to
each point seen. Ared line
means that the point is
rejected at that particular
station. Select a point to see all
of the picture stations that see
that particular point. A green
or red line is drawn from the
point to the picture station
depending upon whether or
not the point was rejected.
Selecting a camera displays alll
the points seen from that
particular station. Double
clicking the camera will open
the image captured from the
station.

This command can also be implemented using the M key.
% The picture stations must be switched on before the rays will be active.

% The rays are only available in the active bundle.
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View - Wireframe
Switch off the solid modeling of surfaced and planes.

This command can also be implemented using the

key.

View Lighting

When lighting is switched on, surfaces, planes and cameras are shaded based
on a light source being present at the viewpoint in the 3D file. This gives the
object a more realistic 3D feel. This command can also be implemented using

the H key.

Tolerance Bar .

When the tolerance bar is switched on, it will be displayed on the right

hand side of the screen. To change the tolerance bar, check the

tolerance tab of the View Setup. This command can also be o os2

implemented using the key.

Enable Tool Tip Meazured Point

When the tool tip is switched on, it will be displayed Label TARGETSE o

information about the object the mouse is overin a ﬁ 9398%'322?9

tool tip box. > 12659 e
-0 JBB'

Axis Size

This input box controls the size of the Axis.

Step Scale

The Step size is used to control how much the keyboard commands increment
and decrement certain settings. The residual, measurement and label scale
commands are affected by this value.

Point Size
This input box controls the size of the point entities. The size of the points can

also be controlled using the M or keys to decrease and increase the size
respectively. Hold the key to augment the step.
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Line Width
This input box conftrols the width of the line entities. The width of the lines can

& *
also be controlled using the or keys to decrease and increase the width

respectively. Hold the key to augment the step.
Label Scale

This input box controls the size of the labels. The size of the labels can also be
J
confrolled using the or ’,!! keys to decrease and increase the size

respectively. The key can be used to switch on the labels.

Residual Scale
In cases where the vectors are very small, it is desirable to add a scaling factor.

The size of the vectors can also be controlled using the M or E! keys to
decrease and increase the vector scale. Hold the key to augment the

step.
Measurement Scale

This input box conftrols the size at which measurements to entities are displayed.
The size of the vectors can also be controlled using the M or ,El keys to
decrease and increase the vector scale. Hold the key to augment the
step.

Translation Multiplier

The Translation Multipliers control the sensitivity of the viewpoint manipulations.

A value of 1.0 indicates normal sensitivity, a value of 2.0 will double the
sensitivity and a value of 0.5 will halve the sensitivity.

Rotation Multiplier

The Rotation Multipliers control the sensitivity of the viewpoint manipulations. A
value of 1.0 indicates normal sensitivity, a value of 2.0 will double the sensitivity
and a value of 0.5 will halve the sensitivity.

Label Skip
The label skip determines how many points to skip when displaying the labels. If

the skip is set fo one then all labels are displayed, if the skip is set to two then
every second label is displayed. Press the and ﬂ keys to decrease and

increase the label skip.
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Tolerances

The color of the
difference vectors may
be setup by selecting
the Tolerance tab of
the View Setup Dialog.
A color Tolerance Bar
shows what range
value is associated with
what color is available.
On the second page of
the View Setup dialog,
under the General
(cont.) is the Tolerance
Bar check box. This
check box will turn the
Tolerance Bar on and
off. The Tolerance Bar
may also be toggled on
and off by pressing the

key.

Adjusting the Tolerance

Zodh . . $
g?ﬁ” Fit View Search Contents

X

Graphical Yiew Setup

Generall General [cont.]  Tolerances | Diizplay D:ull:ursl

.-’-'-.diustl II:I_‘I - ¥ Color Gradient

Adiust | [0.075 | ]
Adjust|  [0.05 L] Sohome | |
Adjust | [0.025 ]

.ﬁ.diustl ID— - Scheme 2 |
adust|  [-0.025 ] _ Sohene 3 |
Adiust|  [0.05 ]  schemed |
adiust|  [-0.075 [ ] SchemeS |
I-‘-.diustl |-n.1 -
Tolerance: IEI.EIEE
k. I Cancel Apply

The center column of edit fields contains the numerical ranges that correspond
to the colors to the right. You may edit these values directly (keeping in mind
that the upper value must be larger than the lower value) or you can use the

Adjust buttons.

The Adjust buttons allow you to automatically set all of the ranges based on a

standard tolerance value.

To use the Adjust buttons first enter a tolerance

value in the tolerance field at the bottom of the page. Next, select one of the
edit fields above and enter a value. If you wish the tolerance bar to have a
middle value of zero, then simply press the Adjust button in the middle of the
range. All other tolerance values are adjusted from this field using the
tolerance range in the input box.
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Setting the color
On the right side of the page is - B asic colors:
a column of color buttons. To 5 ] —
change color, click the color — ™
button and you will be l:l —
presented with the standard 5 [ ]
Windows color dialog. Select — ||
the color you want and click ] B
OK. b5 [ ] .
Color Gradient g I:I Cuztom colors:
Check the gradient check to 75 C 1 T rrrrrrrr
create a smooth gradient I
between adjacent colors. - I O

5— Define Cugtorn Colors > |

- I I ] I Cancel |

B.opee

B. 2588

B. DbPD—
B, 2508

-B.Spae

-B. TSQBI
-1.pRae .
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Color Schemes

There are five standard color schemes available. These are shown below.

Scheme 1 Scheme 2 Scheme 3 Scheme 4 Scheme 5

BU00R00O0NE
BER000NNN
BEERCENNEN
BEERRRCO0
BERRRCO0MO
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Graphical Yiew S etup

Display Colors .
p y Generall General [u:u:unt.]l Tolerances  Display Colors |
The colors of the : : :
] . Paints Dezign Points
various enfities can l:l |:|
be set in the Display Planes: |:| Design Planes: -
Colors dialog. To .
. Li ] L
change color click e |:| seEn EEs -
the color button and Circles: - Design Circles: -
you will be presented _ _
with the standard Sphere; - Cezign 5phere; -
Windows color Cylinder: - Design Cylinder: -
dialog. Select the Desian uf
color you want and Curfaces I:l esign Sufaces -
click OK. Curves - Design Curves -
Invert Print Highlight Points: |:| Prabe Paints |:|
Check the box to B ackground; -
invert points and the
background for a ¥ et Pt/Bkg on Print W Inwvert PEEkg on Save
screen print. Thisis a
handy way to save I—I
printer toner! ok Cancel Epply
Invert Save

Check the box to invert points and the background for a screen save.

Additional Display Options

Title and Window Dimensions

Press the ;! key to toggle the name of the 3D file on and Frame
- - -

off. Press the H key to toggle the window dimensions on

and off.
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Perspective and Orthographic

There are two main view settings: Perspective and Orthographic. The default is
Perspective because this is how the real world is perceived. The further the
objects are from the viewpoint the smaller they appear. Orthographic view is a
mode in which all objects appear to be the same size regardless of their
distance from the viewpoint. Perspective and Orthographic views may be

toggled using the key .

Center of Rotation
The center of rotation is displayed with a cross hair.

Rotation
By default, the cross hair is hidden. Press the key \ Crosshair
to show the cross hair. This will increase the divisor \

value to one. The size of the cross hair is equal to the
size of the coordinate axis divided by the cross hair
divisor. To increase the cross hair division, thus
decreasing the cross hair size press the M key. To
decrement the cross hair divisor, thus increasing the
cross hair size, press the key. When the cross hair

divisor is equal to zero the cross hair is hidden.

Field of View

The field of view is controlled using the and keys. The field of view is only

used while in the Perspective view and can range from 0° to 180°.

Clipping Planes

The clipping planes control how much of the scene is displayed. Usually the 3D
viewer takes care of the clipping planes and you should never have to modify
them. There are two clipping planes used, the near plane and the far plane.

Near clipping plane, Inc / Dec /
Far clipping plane, Inc / Dec /
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Alignments

Introduction

Alignments are normally used to fransform from the local V-STARS
coordinate system into your desired coordinate system. If the AutoBar is
used, the V-STARS measurement is in the coordinate system defined by
the AutoBar. If an AutoBar is not used, the measurement is in the
coordinate system defined by whatever driver is used at the start of the
measurement. In either case, this is not usually the final coordinate system
desired. Often, the coordinate system is defined by a subset of the
measured points that have coordinates in your desired coordinate system.
These points may consist of precisely made tooling targets that are
located in bushed holes, or they may be defined by features on the
measured object (such as part edges, or hole locations or intersections of
lines, planes, etc.) that are targeted in some way. In any case, it is
important that the points representing your defined coordinate system be
targeted precisely or else the accuracy of the transformation will be
degraded. In fact, the accuracy of placing the targets precisely on your
coordinate system’s defining features often is the determining factor in
overall measurement accuracy.

V-STARS can perform several different types of coordinate transformations.

These include:

e Axis Alignment - The Axis Alignment Transformation exactly aligns
three specified points with the coordinate axes. Axis alignment is also
often called 321 alignment or Point-Line-Plane alignment. The Axis
Alignment coordinate system is defined by the location of the first
point (called the Anchor point), by the line connecting the first point
to the second point (called the Axis Point), and by the plane defined
by the first two points and the third point (called the Plane Point).

e  Quick - The Quick transformation uses all of the common points in
the Design and Measured folders for the transformation. Quick
transformation is commonly used when all the control points are
considered equally accurate (for example, when some previously
measured or otherwise established tooling points on a part are used
to define your coordinate system). The Quick transformation gefts its
name from the fact that the operator normally has to do very little to
run the transformation. Since the accuracies for all the points are
identical, there is no need to setup the accuracy estimates in the
Design file; the Quick transformation will do it for you.

The Quick transformation can also be useful when trying to get the

best possible comparison between two sets of measurements. By
comparing the two sets of measurements after tfransformation into a
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common coordinate system, the best possible agreement between
the two sets is achieved.

. Standard - The Standard transformation is the most powerful since it
provides the operator with the greatest control over the
fransformation, but it involves the most work to setup. Use the
Standard transformation when the conftrol points are of unequal
accuracy. This is appropriate, for example, when there is alignment
data that may only be accurate in one or two directions. For
example, points on a base plane may define the Z value, but not the
X and Y. In aStandard transformation, the Z value would be held
FIXED and the X and Y allowed to remain APPROXIMATE or
UNKNOWN.

. File — Transformations based on imported transformation parameters.

. Manual - Transformations based on manual shifting, rotation and
scaling of the data.

The Quick and Standard transformations are so-called “rigid-body”
transformations. Rigid-body transformations allow up to seven parameters
in the fransformation. These include three translations (in X, Y and Z), three
rotations (one about each axis) and scale. Such a tfransformation is called
rigid body because it does not allow the shape of the object to change; it
only allows the object to be moved, rotated and (optionally) re-scaled
into your defined coordinate system.

In general, V-STARS transforms the Measured point coordinates into the
desired coordinate system using the Design data.

Design Data

Introduction

Starting with version 4.0, V-STARS introduced a new concept called design
data. Design data normally represents engineering nominal values for
points being measured. By proper use of design data, a measurement
can be set up to automatically fransform into a desired coordinate
system. In addition, the differences between the measured and design
data are automatically computed and can be viewed graphically.
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Importing

Consider a project with two 3D files, Final Frame

and Frame Points. Final Frame contains newly EE@ Dats
bundled measurements and Frame Points are 30 Final Frame
engineering nominals of the part. We desire to Ee- D) Frame Points

compare Final Frame to Frame Points. Therefore,

we wish to have Frame Points as design data within

Final Frame. We do this by importing Frame Points

into Final Frame as design data.

This is done by right clicking on the Final Frame 3D £ 36 Data

file and selecting Import. Then, select To Design. E_JQ
When the file open dialog is displayed, Frame E‘ Design
. . B Poaints
Points is selected. A summary of the number of B Poirts
points imported will be displayed. ""‘F At ars
-l Measurements
Y¥-5TARS | Eﬂ---y Frame Points
@ Successfully imparted:
165 paint[z]
ko design.

The data from Frame Points is now in the design folder of Final Frame.

The XYZ values of the design points can be viewed by clicking on the
design points as shown below.

¥ Demo Frame Repeatl prj |- (O] x|
E_ Demo Frame Repeatl Paint Label # A Z| Sigma | Sigma ‘| Sigma Z| Offset | «
Cameras & 1001 0000 0000 0000 FIKED  FIXED  FIXED 0.000
i Fictures & 1002 53206 0865 0313 FIXED  FIXED  FIXED 0.000
----- BA| FRAMEDIT.FIC & 1002 101471 1007 0303 FI¥ED  FIXED  FIXED 0.000
""" Bl FRAMEDD2 PIC 4 1004 154098 0405 0316 FIXED FIXED FIXED 0.000
""" ] Egméggig:g & 1005 203380 0574 0304 FED FIXED FIXED 0,000
::% FRAMEDDS PIC < 1008 E103 0463 0302 FIXED FIXED  FIXED 0.000
lllll B FRAMEODE PIC & 1007 305809 0393 0296 FIKED FIKED  FIXED 0.000
_____ & FRAMEQD7 PIC & 1008 356789 0865 0327 FIXED  FIXED  FIXED 0.000
_____ & FRAMEDDS PIC & 1009 408.326 093 0309 FXED FIXED  FIXED 0.000
238 Dats & 1010 459342 1692 0307  FIKED FIXED  FIXED 0.000
{8 Final Frame & 1011 509156 0895  -0295 FXED FIXED  FIXED 0.000
Design 1012 560.821 0316 0270  FXED  FIXED  FIXED 0.000
Faint & 1013 611524 0446  -0248 FIKED FIXED  FIXED 0.000
B Foi & 1074 BE1561T 0953 0257 FIXED FIXED  FIXED 0.000
=+ futoBars & 1015 711838 1027 0213 FKED  FI¥ED  FI¥ED 0.000
-l Measurements & 1016 763557 0894 0195 FIKED FIKED  FIXED 0.000
[#-13D] Frame Poirts & 1017 §13.917 1253 0191 FIXED  FIXED  FIXED 0.000
e ScaleBars & 1018 86385 0684 0164 FIKED  FI¥ED  FIXED 0.000
""" g Recycle Bin & 1019 915115 0993 0110 FKED  FKED  FIXED  0.000
& 1020 9FE.582 02001 -0099  FIXED  FIXED  FIXED 0.000
& 1021 1M7551 0994 0108 FMED  FI¥ED  FIXED 0.000
& 1022 1063332 1.275 0090 FIXKED FIXED  FIXED 0.000 |
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Comparing Measured to Design

Once design data is imported Wm . ann 165
. A ﬂFrame nfarmation 0
into a 3D file, the two data sefts
can be easily compared. l“e“"t :

mpaar
V-STARS compares two data EH';DH }
sets by aligning them to the Update ,
same coordinate system. A e
COI’Y’]pOFISOT] is automatically Aligrirnert Residuals - Huick
done by virtue of an Transtorm Residuals - Standard
alignment. To compare the AutcFelabel fie
fwo data sets, begin by right Hlgname s el Huick
clicking on the Bundle you wish v Diriver File Standard
to tfransform and select Quick et File File
from the Alignment menu. eSS Manual

Delete ek Brabe
The Alignment - Quick dialog Btandard Probe
will appear. Press Begin to start S

the alignment calculation.
After the calculation is made,
summary information is shown.
Refer to the Alignment option
section for more information.

Alignment - Quick |

Data Set: Final Frarne - millimeters
Optionz — Points — lterationz
Rejection: IEI.EI?S Desigr: I'I nz2 M atchirng: I‘I nz2 141:1.333
142 0024
¥ Automatic Bejection b eazured: |1 12 Accepted: Igg 143 0.020
i Solution Done
[T Hold Scale

— RS of Rezidualz
e " £ Tatal:

joms  fomz  jooto jooo2o

Indo | Maore... | Cloze

To see full details of the point-to-point differences between measured and
design, press the More button. The More button brings up the Alignment
Information dialog. This dialog shows individual point deviations.

Rejected points are placed at the top of the list.
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Alignment Information X

Designl Measured Residuals | Transh:urmatil:unl

Label | x| ov| oz| Totall -
= 1024 0043 0126 0042 0140 [
= 1033 A513 0974 0060 8569
= 1039 FEI 0024 005 7.837
= 1040 FE3 0024 0052 7.835
& 1001 0044 0036 0004 0.057
& 1002 0009 0030 0015 0.035
& 1002 0007 0009 0000 0.02
@ 1004 0004 0003 0000 0.005
& 1005 0003 0002 0008 0.009
& 1005 0002 0002 0007 0.007
& 1007 000 0ol 0005 0.m2 |
— RS of Residuals
W 0013 v, 0012 2 000 Total 0020
Save |

k. I Cancel | e[ |

Press the Save button to save the results of the alignment to a text file.

Viewing the Differences Graphically

In addition to calculating differences (measured to design), V-STARS also
allows those differences to be viewed graphically. To do this, select the
appropriate 3D file. Then, activate the 3D viewer by clicking in the view.

Press the to Fit the points to the display.
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Since measured to design residuals are
usually small, we must use a magnification
factor to make the difference vectors
visible. To set the magnification factor,
right click in the view and select View
Setup. Verify that the Design Residuals
check box of the Vectors group is
checked and the Total check box of the
Components group is checked.

On the second page change the
Residual Scale to a value of say 1000 and
press the Apply button. Move the View
Setup Dialog so that you can see the 3D
graphic. If the vectors are too large or still
too small, change the Residual scale
value again. Reduce or increase the
value until you are satisfied with the
vector display and then press OK. After
changing the residual scale, the
difference vectors should be easily visible.
A typical example is shown below.

Residual Scale = 100
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Graphical Yiew Setup
General | General [cont.]l Tolelancesl Dizplay Eolorsl
i Wiew
~ Measured Data —Wectors
W v Spheres v Design Reziduals
W i [Eylinders - Entity Residualz
V¥ Lines ¥ | Conves - Entity Measurements
V¥ Cicles ¥ Sufaces .
- Circle
— Degign Data IIZ an TI;Ine
ufBlate
¥ Paints | Spheres
[ Planes [ Cylinders  Components
I Lines E [Lurves |7DT0taI
I Circles ¥ Surfaces
I Delta
Delta'y
~ Probe Data :: D:It: >
¥ Paints
I Highlight Foints |
ok I Cancel | Appl |
Graphical View Setup
General General [cant ] I Tolelancesl Dizplay Eolorsl
Yiew
Vi ™ Picture Statiors
V¥ ScaleBars [ Rays
¥ AutcEars ¥ ‘Wireframe
I Labels [V Lighting
™ Plane Momals [ Tolerance Bar
¥ Enable ToolTip
Az Sizer 266 Residual Soale: |5UUU
Step Size: I‘I Measurement Scale: |1
Faint Size: |‘| Tranzlation kultiplier: |1
Line “idth: I'I Fiotation kultiplier: I‘I
Label Scale: I'I Label Skip: I1
0k I Cancel | Al |

Residual Scale = 200
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Creating Design Data

Design data cannot be edited directly. Design data is intentionally read-
only. One way to create (and edit) a set of data to use as design
coordinates is to first create a new 3D file. Do this by right clicking the 3D
data folder and select Data File from the New menu option.

A new 3D file will be created. The new file has the default name
NewDataFile and is ready to be renamed. In this example, the file was
renamed to MyData.

EI@ Data EIE Data

=30 Final Frame =30 Final Frame
[=-[38] Design (=[50 Dezigh
L Points L Points
R Points [ Points
‘f" Autob ars “F" Autob ars
(-l Measurements (-] Measurements

#--30) Frame Point [+-30) Frame Points

i EEMyD ata

To start adding new points, right click on MyData and select New. Then,
select Point. The screen changes to a list with a single new point added.

FointLabel | x|  v[  Z| Sigma x| Sigwa' | SigmazZ | Offset
b NEWPOINT 0000 0.000 0000 FIXED FIXED  FIXED  0.000

Additional new points can be added by pressing the key.

Each field can be edited by double-clicking the cell. Double click a label

cell, forinstance, to edit the label. You can use the key and

to navigate between cells. Once you prepare the data inside the list
editor, that data can be imported to design data of a different data file.

Famtlabel | | ¥  Z[ Sigmax| Sigmar | SigmaZ | Offset
@ NEWPOINT  1.000 1.000 2000 FIXED  FIXED  FIXED 0.000
g NEWFOINT1 1500 1500 [2759 | FIED  FIXED  FIXED  0.000

Importing Data from a File

Data can also be imported from external files. V-STARS can read any
ASCII file of coordinates that has the following format (in addition to
V-STARS' native "3D" format, and the IGES format).

Label X Y L SX*  Sy*  SI*

* - Optional fields.
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Where:

1.  One or more spaces or tabs separate each field.

2. Label contains any alphanumeric combination of characters (16
chars max) not containing spaces.

3. X, Y,and Z are decimal numbers separated by spaces or tabs.

4, [Optional] SX, SY, and SZ are decimal numbers separated by spaces
or tabs.

The above format is commonly called the "XYZ" format.

To import a file, right-click on the 3D data folder and select Import. Then,
select Data File. Navigate to the desired file, select it and press the Open
button. If this file is in the "XYZ" format V-STARS will prompt you for the files
units. A summary of the imported points is shown and the file is added to
the project.

Once an external file is imported, it can be imported to design data of a
different data file. Refer to Importing Data Files Section.

Driver File with Design Points

Design points in a driver file are driven back to just like measured points.
When a bundle is run and the current driver file has design points, these
design points are copied to the design folder of the newly bundled file. At
the end of the bundle, an automatic coordinate fransformation
(standard) takes place fine-tuning the alignment of the newly bundled
(measured) points into the system of the design points.
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Alignment Options

Infarmation
Residuals Quick/Standard o R
Selecting the Residuals — Quick option will Impart »
display the usual residuals dialog. However, Exﬂdﬂrtt :
pdate

selecting the Residuals - Standard will
display a dialog similar to the one below. Residuals - Guick

The dialog has brackets around any Transfarm Residuals - Standard
residuals that were not included in the fukoR.elabel s
standard fransformation (due to their Rename Autalatch Quick
sigmas not being fixed). In od@hon, ’rhe  Driver Fils Ctardard
s’ro’n;hcs at the bottom of the dlsplgy WI||. Dkl File File

not include any brackefed values in their Temlate Bl Manual
calculation.

Delete uick Probe

Point Label [ Al v 2] sigmax]  Sigmav [ Sigmaz Standard Probe

@ ERS1 295.4934 21,9527  146.2924 FIXED FIXED FIXED

99 ERSZ 295.4945 -0.2246  151.4334 AFPROE FIXED FI£ED EEtUI:'

@ ERS3 2954712 -21.4437 146.4561 APPROR APPRON FI=ED

o ER54 2954606 -41.6743 154.9355 UMKMCOWHN  UREMNCWN FI=ED

¥ ERSS 298.4563  -41.5792  176.3950  UNKMOWN  UMKMNOWN FIXED

9 ERS6 288.5018 -0.4182  176.85844  UNKNOWHN  UMKMOWN FIXED

& ERST 295.9353  41.5906 194.8425  UMKMNOWH  URKEMCWN FI=ED

o ER=3 298.5186 41,5327 1769154 UNKMOWN  UMNKNOWN FIXED

o ERSY 298.5411 41,3769 206.1472  UNKMOWN  UMKNOWN FIXED
Another feature is that the E

transformation can be re-computed by Design | Measured Residuals |
typing in a new rejection value and

pressing the Apply button. The results of Label | D | ov|  D2| Total -
H & ERS1 0.0020 0.0018 00004 00028

’rhe transformation can also be saved SERS2 [00033] D05 000D 00040

using the Save button. The results are ERS [0.0003] [00044] 00006 0.0045 | |

saved to a standard ASCII format in a RERS4 [-00005] [00031] 0000 0.0032

) @ ERSS  [00003] [-0.0031] 00006 00032
text file. fhERSE [-00001] [00012] 0003 00018
@ ERS? [00004] [0.0009] 00010 00014
@ ERSE [00003] [0.0001] 00025 00028
@ ERSS  [00005] [-0.0000] 00024 00025
@ ERST0 [00004] [-0.0011] 00013 0008
B ERSTZ [00020] [-0.0008] 00000 00022 -l

— RKS of Residual
A 00020 v 00014 2 00013 Totak 0003

Rejection: ID.DDSB Recalc... | Save |
akK I Cancel | Spply |
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Axis
The 3D viewer portion of the axis alignment involves selecting the Anchor, Axis and
Plane points in that order. Using the key perform a single selection of the

three points and select Axis from the Alignment the right click menu. The following

dialog will appear.

The Anchor point, Axis Alignment
Axis point and Plane _ _
pOiI’Tf should be set Data Set: IFlnaI Frame - inches
to the points you ~Anchor Point
highlighted. They [TARGETE3 | ® 1000 Y. 200 Z: |0.0000
can be selected
manually by using — s Point
the pull down [TARGET320 | fa O Oz
menus. The Anchor fx oy Oz
point can also be
set by typing in the ~ Plane Point
appropriate values. [TARGET212 F O ma C42
R Oy CZ
The Axis direction
and Plane pOinT ITginl Unda More. Claze
direction can also

be set via the radio
buttons. Press Begin
fo initiate the Axis
alignment. Press
Undo fo reverse the
alignment.

Press the More button to view additional information on the transformation.
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Quick

Select the Quick option to complete a tfransformation in which all the points are
treated equally. The dialog is shown below.

Number of Design and
Measured points.

Alignment - Quick

Bundle being L Number of matching

transformed. _U'l'?l‘»Iaa E3 Bundle10 - inches ' points in two data sets.
Point rejection Otem et :
limit ) . : |g_511? Diesigr: |m Matching: 45 T 00 ——Number of accepted
’ o one points in two data sets.
set [ejecﬁon limit W Automatic Rejection Measured: |330 Accepted: |4B \
automatically. | 1l et ~_ lterations
summary

— RS of Residual
b A Z Tatal:

Joosss  [oossz [oavsz [nzoar

Unda | Mare... | Cloze
. 1 LN —N

~
Start the Undo the ' Close the
transformation.  transformation. More Information transformation

Hold the scale
fixed.

Transformation
residuals.

Automatic Rejection - When checked, V-STARS computes the optimal rejection limit.
Uncheck this button if you wish to apply a fixed rejection limit.

Hold Scale - When checked the scale factor in the fransformation is held fixed. It is
common to unfix the scale when you wish the design to scale the measurements.

Points — The points frame summarizes the points involved in the in the alignment.
RMS of Residuals — The RMS frame summarizes the results of the transformation.

More — Press More to view additional information about the transformation.

Undo - Press Undo fo reverse the alignment. % only the last transformation can be
undone.

Close - Press Close to accept the transformation.

Standard

The Standard transformation is very similar to the Quick transformation. The difference
lies in the Design file. In a Standard transformation, the Standard Deviations of each
coordinate are considered in the tfransformation solution. The following Standard
Deviation settings are available.

FIXED The coordinate is used in the fransformation.

APPROXIMATE The coordinate is used to help initiate the transformation, but is not
used in the final fransformation.

UNKNOWN The coordinate is used in the fransformation.
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Changing Standard Deviation Fields

Changing an entire
column - To change the
entire column simply
click on the Sigma X,
Sigma Y or Sigma Z tab
at the top of the point
listing. The input dialog
will appear.

Select the appropriate
( Fla]| U

and then the key to

) setting

accept the change. The
entire column will

change.

Z | sigma | Sigmay | Sia
EE332  FIKED 00002 0.0
0332 FIED 00002 00
174477 FIXED 00002 0.0
10.0522  FIXED  0.0003 0.0
02433 FIXED 00003 0.
87039 FIXED 00003 0.
1R RR18 FlFD 000n= Ml

Changing selected entries — To
change only a selection of
entries simply select the entries
you wish to change and press
the Tab you wish to modify.
Enter the

setting and press the key.
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YWiew Tools ‘Windomw Help
=y | o | 2| ] FixED
Fl A 1
[ =[] L il

90569 277619 B.&: + b =

11,6895 3259236 0.3
BEOZI 137816 174 ﬂl
A28 248670 10 0e——omor——rooes

11,2600 -32.2322 02433 00004  0.0003
g2248 258253 87039 00004 0.0003
B4823 192330 165R18 00004  0.0003

156186 328771 214953 Q0005  0.0005%

% The addition and mulfiplication signs can also be used
to add or multiply the values in the column. For example,
if you wanted to flip the values in the Y column, you would

type in and then the key.

LLLE= LILL B gl LU | L= | =170 [JLELE)!

T I T

J R - ok [UNENDWN
Flalu]

Foint Label | | v | v | Sign
 CONTROL1 90569 -27.7619 6 _+|_”|_=| 300
@ CONTROLZ 116895 329236 -0 Cancel | 300
@ CONTROLZ G523 187816 17, 300
& CONTROLA 79125 -248670 100527 FIRED OO002 0.0
& CONTROLS 112600 -322322 02433  FIXED 00003 0.0

0.0

wp CONTROLE

8.2243

25,8253 87033 F=ED 00003




The dialog on the right
shows how the Sigma X
values of Control2, 4,
and 5 have been
changed to UNKNOWN.

. - » -

Changing single entries - To change a single

entry, simply double click in the field you wish to

Tahl‘_
enter and type in the value. Press the to

move to the next field.

Foint Label | | v | Z | Sigma X | Sigma‘r | Sigm
& CONTROL1 90569 -27.7619  6.8332 FIXKED 00003 000
S[EIRGEE 116595 -329236  -03352  UMKMOwWM 00003 000
b CONTROL3  BRO0Z3 187816 17.4437 FIXED 00003 0.0
SEIRGEEY 70125 248670 100522 UMKMOWMN 00003 000
SRR 112000 322322 02433 UNENOWN 00003 000
b CONTROLE 82248 -258253 87039 FIXED 00003 0.0
& CONTROL? 64823 -19.2330 165513 FIXED 00003  0.00
s COMTROLA 1R E18F 932077 M A9R7 El=EN 0 00ns 00

332 UNKNOWN 00003 0.0002

4437 0.0003  0.0002

0522 UNENOWN 00003 0.0002

2433 UNENOWN 00003 0.0002

% The data in the Design is protected and cannot be changed. If changes are
necessary, make the change in a 3D file and re-import the data into the Design area.

File.

The File alignment allows you to
perform a tfransformation using a
transformation file that is in a
compatible third party package’s
format. Currently, transformation
files from CATS, HOLOS, and GSI

are supported.

Selecting the File option will
display the following dialog.
Browse to select the file that

contains the pre-defined values.
Press OK to implement the

transformation.

Alignment File x|
Filenarme: I
Type: IGSI j Browse |

r— Fotation Matrix
1.0000

0.0000
0.0000

0.0000
1.0000
0.0000

0.0000
0.0000
1.0000

— Rotation Angle:
0.00o0

0.0000

0.0000

r— Shift
0.0000

0.0000

0.0000

—Scale
1.0000

o]

Cancel
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Manual

The Manual alignment allows Manual Alignment _ X
you to manually shift, rotate

or scale a 3D file info a new - Shift

position. % [ v |0 z [0
Select the 3D file that needs - Fiokation

to be manually aligned and * Degrees Radians

select ’rhe_ Manu'al op.’non % [o v [z - 5
from the right-click Alignment

menu. The following dialog

will be displayed. You can Scale: [

shift the data in each of the

three coordinate axes; you Begin I Uhda | Close I
can rotate around each of
the three axes, and you can
change the scale.

To shift the datain X, Y or Z, type the shift values in the boxes and press the
Begin button. The value in the boxes will be added to every point in the file. To
rotate the data around the X, Y, or Z-axis, enter the rotation value in the
appropriate box, and press the Begin button. You can only rotate around one
axis at a fime. A positive value rotates counter-clockwise around the axis as
viewed down the positive axis.

To scale the data, enter a value in the scale box and press Begin. Every point
coordinate will be multiplied by the scale value.

% The Undo button will only undo the most recent alignment.

Alignment Setup
Setup - Modify the default alignment |

settings. By default the scale in the Quick P .
and Standard are allowed to adjust. By I Hold Scale
default the Automatic Rejection is also V¥ Automatic Rejection
eljobled. If the Au’ror.noh.c Rej.ec?’rlon is Reiection Lirit: IW
disabled, then the Rejection Limit can be set '
manually. Convergence Limit |-| =005
.. ] b awirniuirn |terations: |—
The Convergence Limit and Maximum S EEEEns 10
lterations can also be set. | oK I Cancel |

84



» » » »

Basic Measurement Functions

Introduction
V-STARS can perform several different types of basic Solids r
measurement and point creation functions. Functions D
. . . Alignrment »
that are more comprehensive are available in the AutoMateh
optional Solids and V-SURF modules. The options can be Average
reached by right clicking in the graphical view. Distance
- Wector
% Many of the SOLIDS objects have a Create Template Scale
Object check box. This check box is used to create S elact N
Construction object. Refer to Construction Objects for Impart "
more information. Update y
Delete
Save Image
Wiew Setup
Functions
Average
Average Point
Create the average of a number of
different points. Select the points and Ayverage Point Label:

then select the Average command.
Enter a name in the Label field and
press OK to create the point. The

Average command can also be I—I':'K Cancel
reached by using the key in the

graphical view or in the text

view.

[ Create Template
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Point - Point Measurement

Distance Mame: TARGET208 TARGET 268
Compute the distance between two Fairtl: TARGETZ208

points. If two points are selected the Faint2: TARGET262

distance will be computed

immediately. If not, a point dialog bl e 13m0 inches
appears and the two points must be Sigma: 0.0005 inches

selected. The Distance command
can also be reached by using the

key.

Basic Measurement Functions

[ Create Template

o]

Cancel

Vector veotorPoint |
To create a vector Dffset [inches)
point, select the two ——- _—
points that define the

| O O o |
vector and select
Vector from the rig ht First Point: Second Point; Mew Point;
Cl\ilck menu or press the [TARGET224 FIi|:-| |TARGET233 WVECTOR1
kGY- The Vector Mews Point Parameters:
Point dialog is ¥ 10,5993 Sx 0.0002
displayed. Enferan Y. 58403 S 0.0002
offset and anew point .14 57 0.0003
label and press OK to
add the point to the [T Create Template
3D file. To create a I—I
point in the opposite x Cancel

direction enter a
negative number in
the offset field.
Press the Flip button to flip the first and second points.
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SOLIDS

SOLIDS is sold as a separate add-on to V-STARS. Please contact GSlI for
more information.

Introduction
SOLIDS is V-STARS' built-in graphical analysis —
module. Using SOLIDS, you can create Planes, Sk Plers
Lines, Circles, Curves and Spheres by fitting point Alignment > :5'_”5;
data. In addition, measurements between these o et e
. . Sphere
entities can be calculated. Forinstance, Plane-to- Average
; : Curve
Plane measurements can be made to determine Distance
the angle between the planes. Finally, intersecting Wechor teasure
these entities can generate new entities. For Scale Froject
example, the line of intersection between two Celect »  Fin
planes can be created. The SOLIDS menu can be Import b Offect
reached by right clicking in the graphical window Update b
or on the 3D node or a 3D file. — | s
Delete
Save Image
Wiew Setup

% Many of the SOLIDS objects have a Create Template Object check box. This
check box is used to create Construction object. Refer to Construction Objects
for more information.
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Creating Objects

Planes

Select the
data file,
which
contains the
points to fit.

Select the Selected Points
points that are /

to be
included and
select Plane
from the right
click menu.
The Plane
command
can also be
reached using

the H key

The Plane Parameters dilog [

appears. This dialog is used
to give a name to the plane.
Also shown in this dialog are
the residuals and the RMS of
the plane fit. If there are
rejected points, they will be
displayed at the top of the
list.

Rejection Limit: ~ 0.554

Press OK to accept and add Final Fit: 0.185

this plane to the 3D file FlsREsEpEt 3
Fointz Rejected: 0

[T Create Template

Label | Hesidualsl -
s 1039 -0.057 b
SR 1040 0416
o 1041 -0.304
1042 -0.233 =]

k. | Cancel I
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N

New Plane

=1~ 300 Final Frame Click on the "Planes" folder in the 3D file to view the
[+-[38] Design

: plane that has been created. A list of the planesin
H-Fa Construction

_ this 3D file is shown below.

f% EDL”E Name [ & B8] c| ©fFRMS]
i & e @ NewPlane 0000 0000 1000 -0302 0185
--mﬁl Meazurements

Double click on a plane in the list to display more information.

Plane Properties E3 |
General |

Rejection Limit:  |0.554

Final Fik5: IEI.'IEE
ak I Cancel Sl

'{tﬂ) If points are obscured by the plane turn on the wireframe view of the
data by pressing the key.
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Lines

To illustrate a different way of [ERERET
creating a SOLIDS object
select the Line command
from the right click menu
without selecting any points.
A list of all the points is
displayed. The Line
command can also be

reached using the key.

;I Select Al |

Select the desired points and press OK. The Line Parameters dialog
appears. This dialog is used to give a name to the line. Also shown in this
dialog are the residuals and the RMS of the line fit. If there are rejected
points, they will be displayed at the top of the list.

Press OK o accept and add

this line to the 3D file.

Just as WHh planes, the lines Faint Clozeszt to the Ongin: - Direction Uit Y ectar:
?re now displayed on the s 0000 - 1000
I .
ce v 0621 J: 0,000
E';;g Final Frame £ 0327 E: 0.000
Design
fﬁ Construction Length: 1123.032
- [l Paints -
.,f'} Autofars Rejection Limit:  1.242
' Planes Final RhS: 0414
" # Lines Foints &ccepted: 23
-l Messurements Fuaints Fejected: 0

[ Create Template

Label | Hesiduals| -
o 10071 0oz
o 1002 0229
o 1003 0342
@ 1004 0275 =

] 4 I Cancel |
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Bac.k Forward Search Contents

. Planein

wireframe mode

New Line
X

Circles
This time we will create the circle by selecting points | =2 Final Frame
from the points list view. Select the Points node on Fel- 58] Dresign _
the tree. The list of points is displayed to the right. e g':'_m“”':t":'”
Select the points and select Circle command from B Paints

) ! "f}’ AutoBars
Tie right click menu. 4P Planes
=l The short-cut keys can be accessed while in the g Lines

-l Measurements

points view by also pressing the key.

Puirt Label | x| ¥ | Z|
& ALTOBARZ F0S.5S7 700641 369
i ALUTOBAR3 557.957 G37.011  E.526
% AUTOBAR4 506932 700298  E.857
& AUTOBARS 557.620 757643 19.553
& AUTOBARE 557.720 B87.910  E.328

137542 193312 0211
166379 159.643 -0.491
151.566 117.817 -0.861
107.876 109.607 -0.50M

79.453 143289 -0.427

93964 185233 -0.284
fa CIRCLE_AVERAGE 122797 151.483 -0.529
em CODET A4FR  1A8 495 -0 2RS

21
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The Circle Parameters dialog appears. This dialog is used to give a name
to the circle. Also shown in this dialog are the in plane residuals and RMS
of the circle fit. If there are rejected points, they will be displayed at the
top of the list.

Circle Parameters |

Mame: (RN

— Plane Parameters——— 1~ Center
A 0,002 Moo 122837
B: -0.008 Y. 151.491
C: 1.000 Z: 0523
D: -1.562
Add
R adius: 44 323

Fejection Limit; 0,357
Total RkS: 0119
In Flane Rk45: 0104
Out Plane RS 0.053
Faintz Accepted: B
Pointz Rejected: 0

[T Create Template

Label | R esiduals | -
e C1 0.009
e C2 -0.024 |
e C3 -0.057
@C4 0155 d|

k. | | Cancel I

The circle residual has two components. The in plane and out plane
residual. The in plane residual is the component of the circle residual that
is parallel to the plane of the circle. The out plane circle residual is the
component of the circle residual that is perpendicular to the plane of the
circle. Below is a diagram of the in plane and out plane circle residuals.
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Best-fit Circle
Out
\ Plane
In
Plane
Press the Add button to add the center Add Point |

point of the circle to the 3D file.

Name: |C|RCLE_CENTER

Enter a point label in the Name field and % [zze3r | 5% [FeD
press OK to add the point to the 3D file. '

Press OK to accept and add this circle to L |151.4EI1 S |FI><ED

the 3D file z |.|:|_529 52 IFIKED
(1] I Cancel |

New Circle

New Circle Center
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J Final Frame
r--[38] Design
i-Brm Construction

----- B Foints
]"f'}' AutoBars

----- &7 Planes
----- 2 Circles

-l Measurements

Just as with planes and lines the circles are now
displayed on the tree.

IT|IT|

(|

Spheres

A Sphere is created in a similar manner to that of the circle. Select the
points that fall on the sphere surface, and select the Sphere command.

Curves

A Curve is created in a similar manner to that of the other geometric
features described. The only important exception is that the points MUST
be selected in the order they appear in the curve. This can be achieved
by sequentially manually selecting the points or by naming the points in
order.

Once the Curve command is selected, [EIEELL
you will be presented with a dialog
box. This will give you to opportunity to
name the curve, reorder the points and  Cantral Faints: [+
adjust the number of control points and  pegee: EN

Mame: INewEuwe

degree of the curve. Tooel] 7
LR
The conftrol points control the shape of W H
the curve. The number of conftrol | _up |
points must be less than or equal to the 2&
number of input points. Generally, you Down|
will not get a very good fit if the Y
number of control points is set too high. N =

A large number of control points will
over-approximate the solufion and
force the best-fit curve to pass through o | Cancel |
each of the input points. The degree of
the curve must be less than the number
of control points.

[" Cieate Template
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Above is an example of a curve (red curve) that was fitted with too many
control points. In this example, there are 21 points. The smooth curve
(green curve) was created using four control points and a degree of
three. The undulating curve was created using 21 control points and a
degree of three.

Measurements

Plane to Plane

In order to perform a plane-to-plane measurement you need to select
two planes. Select both planes by holding down the key and

clicking on each wireframe.

Second Plane

Line of
Intersection

First Plane
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Select Measure from the right click SOLIDS menu. The Plane-to-Plane
Measurement dialog is displayed.

Plane Plane Measurement Properties |

General |

I ewPlane to MewPlanel

I arne;

Flane 1: INEWF"Iane

Plane 2 INEWF"Iane1

— Line of Interzection

¥ 0734 I |-0.001 Add Line |
Yo 0001 J: {1000
z |0.302 K: |0.000

fngle of Intergection; IEE‘-BB? degrees

Parallel Diztance:

[T Create Template

o]

Caricel | Ay 1]

This dialog is used to name the measurement and to optionally add the
line of intersection to the 3D file. If the planes were parallel, their parallel
distance would be displayed. If the planes intersect, the angle of
intersection is displayed and the line of intersection can be added by
pressing Add Line.

Press OK to add the measurement to the 3D file. = 30 Final Frame
All measurements preformed with SOLIDS are 28] Design _
stored the Measurements folder of a 3D file B-Pe E”_”S“”':“D”
shown below. Select Plane to Plane underthe | B Foints

. EEI---"f}1 AutoB arz
Measurements folder to list of all the Plane-to- | = @ Planes
Plane measurements in this 3D file. | # Lines

----- ) Circles

Double click on a measurement in the list o =-mf] Measurements

display more information. o Residuals
i, Paint to Pairt
v Puaint ta Plane
}5? Puaint ta Line

&-CF Point to Circle

Flane to Plane Angle | Distance |
ﬁNewF’lane o MewPlanel | 83.887 N
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Line to Line

Two lines are needed in order to perform a line-to-line measurement.
Select both lines by holding down the key and clicking on each

line.

Second I
Line

Point of
Intersection.

)

First Line
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Select Measure from the
right click SOLIDS menu.
The Line-to-Line
Measurement dialog is
displayed. This dialog is
used to name the
measurement and to
optionally add the point of
closest approach
between the two lines fo
the 3D file. The distance of
closest approach is also
displayed. If the two lines
were parallel then this
would be the parallel
distance.

Press OK to add this
measurement fo the 3D
file. Like the Plane to

»
Zoom

»
Sut Search

»
Fit View

Line Line Measurement Properties

General |

M arne:

Line 1: INewLine

Line 2: INewLine'I

Paint of Clozest Approach

= I'I 123,673
' IEI. 818
= I-EI.'I a1

Angle of Intersection: ISS-EM? degrees
0137 millirmeters

Add Point |

Digtance:

[ Create Template

»
Contents

]|

Ok I Cancel | Apply

Plane measurements, Line-to-Line measurements are stored under the
Measurements folder in a folder called Line to Line.

Plane to Line

To perform a plane to line measurement, select a plane and line.

Intersection Point

First Plane

First Line
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Bac.k Foer:rd Zoom ZOO?’ Fit View Search Conftents

n ou

Select Measure from the Plane Line Meazsurement Properties
right click SOLIDS menu. General |
The Plane to Line
Measurement dialog is N ame:
displayed. Plane: INewPIane
This dialog is used to name Line:  [MewLine
the measurement and to Fuint of Intersection
optionally add the point of x [s82188 acld Pt _|
intersection between the - W
plane and line (if the two
entities are not parallel) to z. [0438
the 3D file.
5 OK f dd thi Angle of Intersection: ID-':":I2 degrees
ress oda is . —
measurement to the 3D file. Paraliel Distance:
Like Plane-to-Plane and I™ Create Template
Line-to-Line measurements,
Plane-to-Line ok | caneel | sl |
measurements are stored

under the Measurements folder in a folder called Plane-to-Line. Press the
Add Point command to add the intersection point.

Point to Object

To perform a point to object measurement, select the points and the
plane. Select Measure from the right click menu. The Point to Object
Measurement dialog is displayed which shows the point to object
distances.

First Plane

Points \

Selected//':
\
\ B
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Point To Object Measurement

Label | Dx| Dv| 0DZ|  Total|
1100 0171 0245 730214 730214
1101 0171 0245 70262 730252
1102 0171 0245 730177 730177
1103 0171 0245 7IEE2 730682
@ 1104 0171 0.245 730686 -730.606
1105 0171 0245 730684 730684

[T Create Templates

Cancel |

Press OK to add these measurements to the 3D file.

To view the results select the relevant plane in the =30 Final Frame

Point to Plane measurements section. rel- 3] Design

Faint Label | Projected | Frojected ¥ | Projected 2 | Detta®| Delta’y | Delaz|  Tatal| #-Fg Construction

& 1058 151461 741.578 O0F 0000 0000 0052 0052 | i b A Foints

& 1059 101207 742318 0023 0000 0000 0034 0034 EJ---“f“‘ Autabars

@ 1060 50.227 742008 0041 0000 Q000 OmF 4mF | G @ Flanes

& 1051 1247 743620 0053 0000 0000 0053 0053 )

% 1082 0507 E95.894 0068 0000 0000 024 ozee | P T 4 Lines

& 1063 0153 G48.640 0084 0000 0000 027 2¢E | i b Q) Cicles

< 1064 0375 BI8EIE 0101 0000 0000 0256 0256 E-{u_uiﬂ Meazurements

& 1085 0297 551561 417 0000 0000 0207 0207 - ,\ﬁ’ Residuals

& 1065 0826 501696 0133 0000 o0ooo 025 4ms [P i .\, Pairt to Pairt
& 1067 0850 457.130 0148 0000 0000 063 D163 E| v Paint to Plane
& 1068 073 412127 0164 0000 0000 0123 0123 :

& 1069 1440  369.004 0178 0000 0000 011 01l I V NewFlane
& 1070 0531 3RTA 0184 0000 0000 OO el | i e v M ewPlane1
G 1071 1458 279005 0208 0000 0000 0045 L045 . }5? Paint ta Line
1072 1132 231906 0224 0000 0000 D042 0042 - TF Point to Circle
1073 4571 184575 4240 0000 0000 0013 QO3 :

G 1074 0492 138.272 0256 0000 D000 0031 003

& 1075 0.062 95.945 0270 0000 0000 oose ome A listing of all the point
& 1075 -0.200 47.552 0286 Q000 D000 00D 000 eqourements for this
& 1100 097 372479 Q177 0171 0245 FA0.214 73024 . )

G 1101 OEFS  416.357 0162 0 s oz gmzse  object are displayed.
g 1102 4519 328600 0192 0171 0245 a7 70177 The blue points (1058-
& 1103 1124644 418575 0102 0171 0245 -FI0.6E2 -7I0GE2 :

1104 1124253 325.925 0071 0171 0245 -FI0.686 -TI066 107¢) are residuals of
& 1105 1124448 372.250 0085 0171 0245 730684 -TI0E34

the points used to create the object and the green points (1100-1105) are
measurements made after the creation of the object.

% When doing a plane, line, circle or sphere fit it is possible for some
points to be rejected (their residual is larger than the rejection limit). In this
case, V-STARS will add the rejected points to the object as measurements.
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Plane Positive Direction

Often before you begin measuring to a plane you will want to define the
positive direction. The positive direction allows you to determine which
side of the plane you are measuring. The plane shown below has the
positive direction pointing up (the line having the color of the plane
indicates the positive direction). The measurements are colored to show
positive and negative distances. In this case, the color tolerances were set
up so red vectors are measurements whose points are “below” the plane
(negative total distance) and blue vectors are measurements whose
points are “above” the plane (positive total distance). If we were to flip
the positive direction of the plane the color of the vectors would reverse.

Normal
Positive “‘/f”’/’

Residuals

/

a. 1ad

@, as5a

. add

-d. @54

Negative /

Residuals

™~
\

-d.168d

To flip the positive direction of a plane select the plane you want to flip
and select the Flip command from the SOLIDS menu or press the key.
The positive direction is also used to tell V-STARS in which direction to

compensate when a point has an offset. V-STARS always compensates in
the opposite direction of the positive direction.
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Below we see two examples of the positive direction being used to
determine which direction to compensate.

Offset

Positive
Direction

CAD
Model
Compensated
Distance
Real Offset
World
Positive
Direction
Compensated
Distance
Rea
World
Offsetting Planes
To offset a plane, select the plane Offset |
you wish to offset and then the _ .
Offset command from the SOLIDS Offset Vahie: ~ [E millmeters

to specify the distance you wish to ™ Prefix W [max. & chars]
offset the plane by. The units of the W PuostFix

menu. The Offset dialog allows you |'Lal:uel Modifications
project are also the units of the

offset. The offset will occur in the [T Delete Components
direction of the normal. Type in a I—I
negative value to offset the plane oK Cancel |

in the opposite direction. The new
plane will be named according to
the label modification option
selected. Check the Delete
Components box to delete the
original plane.
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Point to Object Projection

To perform a point to object projection select the plane and the relevant
points.

First Plane

Da

Points to
Project

s

Alignment;
AutarA ek
Avwerage

Select
Impart
Update

Delete

Save Image
X ;
Wiew Setup

Select Project from the right click Projection K|

SOLIDS menu.

¥ PreFix I [maz. & chars]

This dialog allows you fo specify the ™ PostFix

prefix or postfix for the new points.
In this case, the new points will have
the same label as the old ones but

|' Label Madifications

orefixed with "PROJ_". Press OK to M CesizTenpaize
add the new points to the 3D file. ITI Cancel

Select the points folder under the relevant 3D file. A listing of the
measured points in the 3D file will be displayed. Using the vertical scroll
bar, scroll to the newly projected points. Notice that these new points

have a different icon Ibaﬂfrom the other points. This icon is used to mark
these points as constructed points and not measured points. Constructed
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points are created from other points and objects, while measured points
are created by the Bundle.

Puint Label | % | | Z | sigma| sigma*r | Sigmaz [ Dffset |
g 6 93964 185233 0284 0002 0008 001 0000
Fg CIRCLE_AVWERAGE 122797 151483 0529 0003 0003 0004 0.000
P CIRCLE CENTER 122837 151491 0529 FIXED FIXED  FIXED  0.000
g CODE1 5466 150495  -0269 0007 0008 0011 0.000
b CODE2 8038 620050  -037F7 0007 0007 0011 0.000
& CODE3 1118771 673670 -00B3 0008 0008 0013 0000
h CODEY4 1120038 72427 0283 0008 0010 0016 0000
@ CODEE 953997 188656 31873 0008 0008 001 0.000
b CODE7 180891 96572 32051 0009 0008 0012 0.000
e PROJ_SHINYT 10607 196278 0026 FIED  FIXED  FIXED  0.000
P PROJ_SHINY2 10272 128373 0046 FIXED  FIXED  FIXED  0.000
Fa PROJ_SHINY3 910027 96280 0060 FIXED  FIXED  FIXED 0.000
Fa PROJ_WHITED 214364 239200 0172 FIXED  FIXED  FIXED 0.000
Fa PROJ_WHITET 214835 191308 0188 FIXED  FIXED  FIXED 0.000
Fa PROJ_WHITEZ 215348 139207 0206  FIXED  FIXED  FIXED 0.000
@ SCALET 13834 71931 14227 0008 0008 001 0.000
@ SCALE? 1131413 782548 12478 0002 0008 0011 0.000
b SCALER 193265  E2014 19158 0002 0008 001 0.000
b SCALES 929824 52132 19054 0002 0008 0011 0.000
g SHINYI 10615 196288 31949 0002 0008 0011 0.000
@ SHINY2 910279 128383 32101 0008 0008 0011 0.000
Fa SHINY3 910035 86291 32212 0016 0015 0021 0.000
Fa wWHITED 214371 239211 31378 0018 0017 0024 0.000
@ WHITET 214843 191318 31652 0008 0008 0011 0.000
@ WHITE? 216385 139217 31950 0008 0008 0011 0.000
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Point to Curve

Point to curve measurements can be made as if the curve were just like
any other V-STARS Solids object.

Another type of measurement may also be made using curves. A
curvilinear distance is the distance between two points along a curve. To
create a curvilinear distance measurement, first select the two points in
the graphical view (these points must be able to project to the curve) and
then select the curve.

Press . A diolog Point - Point - Curve Measurement |

box will be displayed showing Curve:
the result. Point1: |78
Pointz:  [514
Distance: |57.12186422 inches

[ Create Template

k. I Cancel |

A curvilinear distance Point - Point - Curve Measurement |
measurement may also be
made by selecting two curves Curve:  [Curved
that intersect a third. First, select :
) ) Faint1: IF"I
the two intersecting curves.
Then select the curve along Puaint2: |F'2
whose distance you wish to
measure. Press Distance: |24.97566225 inches

- You will then [ Create Template
be prompted with a similar lTl Cancel

dialog box, but this time you wiill

have to fill in the names of the two intersecting points. This will compute
the curve distance between the two intersection points.
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Surfaces

V-SURF is sold as a separate add-on to V-STARS. Please contact GSI for
more information.

Introduction

V-SURF is V-STARS' built-in surface analysis module. Using V-SURF, you can
measure point to surface deviations while in S-Mode or M-Mode.

Importing

Since V-STARS lacks the ability fo create surfaces at this time, you must
import them from an external CAD package. To import a surface to
V-STARS you must first export the surface to an IGES file using your CAD
package. V-STARS can only interpret NURBS Surfaces (IGES entity type
128), be sure you CAD package is set to export surfaces as NURBS. Refer
to your CAD documentation for more information. From within V-STARS
you may now import this IGES file as you would any 3D file.

Import Coordinate Data HE
Lok jn: I {23 Mock Surface j gl it EE

1 Bundle 30| Diriver.3d

(2 job hinge1.igs

DHEC_I,I::IE . Surl .igs

30| sutob atch 20

30| Bundle. 20

30| Bundle1.30

File name: ISur1 igs Open

Files of type: IData Filez [*.30 % wyz;%.igs) j Cancel |

vstas |

@ Successfully imported 'Surl "
218 point[z]

3 surfaces(s]
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Terminology

For the purposes of display, all surfaces within V-STARS are displayed using
a series of lines, called strokes. Each stroke is divided into a series of points
called resolutions.

The three surfaces below are displayed using a grid of 4x4 strokes. Each
stroke has a resolution of 25, meaning there are 24 individual line
segments per stroke.

Below is a diagram showing two stokes. The first has a resolution of 15 and
the second a resolution of eight. Both will produce the same result, but
one is a more realistic visualization of the surface.

m
ST

As the number of strokes and their resolution is increased, the displayed
surface will look more realistic. However, this also requires more memory
and greater processor power. Remember that the stroke and resolution
only determine how the surface is displayed and not how the surface is
defined.
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Previous versions of V-STARS used the strokes o find approximate
coordinates for surface measurement. As of version 4.1 SR2, this is no
longer the case. V-STARS will find the measurement approximation
automatically without any infervention.

While in the graphical view you may increase or decrease the stroke of a

r r )
surface by holding the M or respectively. You may
T & T
increase or decrease the resolution by holding the or @

respectively. If no surfaces are selected then the change affects all

surfaces; otherwise, only the selected surfaces will be affected.

Commands
If you have a V-SURF Surfaces license but do Meazure
not have a SOLIDS license the following right W Project
click menu will be available to you in the ﬁufDMamh Fiip
graphical view and the points list. fverage
: Setup
Digtance
If you do have a SOLIDS license as well as a \astor
Surfaces license then you can access the Gl
surface functions from the SOLIDS sub menu.
Plane
The three commands available to use with W Line
surfaces are Measure, Project and Flip. The Py Circle
Measure command will measure the selected hverage Sphere
points to the selected surfaces. The Project Distamce Curve
command will create new points by projecting \ector Measue
existing ones onto a surface. The Flip Crale S
command will change the positive direction of
a surface. Select ¥ Flip
[ mpart k| (fEet
|Ipdate » Setup

Measurement

The measurement functions for surfaces work the same way that the
SOLIDS functions work. As surfaces have boundaries, (unlike planes and
lines) it is sometimes impossible for a point to measure to a surface.
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Points normal to surface

—
!

/O

Point without
surface normal

i

Surface Boundary /

Below we see some selected points and a selected surface.

Selected
Surfgee

After selecting the measure
command, we are presented
with the Surface Measurement
dialog.

This dialog allows you to specify
the way V-STARS will make the
measurement. This particular
dialog indicates that V-STARS
will measure the selected points
to the closest selected surface.
If we had selected more than

Selected Points

Surface Measurement

i [Clogest
Al

¥ Enable Suace Talerance

||:|1 Qoo inches

Cancel |

Surface Tolerance:

[T Create Templates
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one surface and a particular point could be measured to multiple
surfaces only the closest surface would be measured. It is also shown that
the surface tolerance is enabled. This will only allow points that are within
the tolerance (0.1 inches in this example) to be measured. You will also
notfice that there is a Create Template check box. If this box is checked
then V-STARS will also create a measurement template object. Refer to
Construction Objects section for more information.

Here we see that the selected points are now measured to the surface.
The vectors shown are multiplied by a factor of 1000. If one of the
selected points could have been measured to more than one surface
and the Closet radio button was selected then we would have been
presented with the following dialog.

Surface Ambiguity - 22 |

Surface | i | i | k | Total |
A SURFF -01292 00000 -09916  -B.2203
A3 SURTZ -0.0531 00000 049986 -25.9661

0K ta Al | Skip Cancel

The Surface ambiguity dialog lets you know that the point can be
measured to more than one surface (within the specified tolerance, if
enabled). It shows to which surfaces the point can be measured, the unit
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vector of the surface normal af the measurement point and the total
distance from the surface. The surfaces are sorted by distance with the
smallest listed first and selected. If you press OK, the point will measure to
the selected surface. If you press OK to All then all future ambiguities will
be resolved by automatically selecting the surface with the smallest
distance. If you press Skip then this point is skipped and no measurement
is made. If you press Cancel, the measurement process is stopped.

Projection
Point to surface projection works just [ EGEGEGEGEGEEEEE

like point to surface measurement.
Except instead of a measurement
being created a new point is
created. After selecting the points
and the surface to which they will
project, we select the Project
command and are shown this

dialog. | Ok I Cancel

V¥ PreFix I [max. B chars)

Label M odifications
|7 [~ PostFix

[T Create Templates

This dialog indicates the new points will have the same label as the
existing points but be prefixed with “PROJ_". If the Create Template
check box were checked then V-STARS would also create measurement
construction templates.

Positive Direction

Often before you begin measuring to a surface, you will want to define
the positive direction. The positive direction allows you to determine
which side of the surface you are measuring. The surface shown below
has the positive direction pointing up (the lines having the color of the
surface indicate the positive direction). The measurements are colored to
show positive and negative distances. In this case, the color tolerances
were set up so red vectors are measurements whose points are “below”
the surface (negative total distance) and blue vectors are measurements
whose points are “above” the surface (positive total distance). If we were
to flip the positive direction of the surface the color of the vectors would
reverse.
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| '1__+ve

To flip the positive direction of a surface select the surface you want to flip

and select the Flip command or press the key.

The positive direction is also used to tell V-STARS which direction to
compensate when a point has an offset. V-STARS always compensates in
the opposite direction of the positive direction.
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Surfaces in the Project

Like the SOLIDS objects, surfaces are listed under their own node on the
project tree.

The project free shown above shows that Bundlel EE@ Data
.

contains surfaces in the Design area and Surl <3D| AutaMatch

contains surfaces in the Measured area. The -3D] Bundle

El;:g Bundlel

advantage of placing surfaces in the design area 5@ Design

is that they are not affected by tfransformations @ Foints
and are copied to the new data file after a o Sufaces
bundle. Placing surfaces in the measured area of [+-Fg Construction
a 3D file allows them to be affected by the | A Foirts
transformation when you do an axis, quick or -l Measurements
standard alignment.

When you select the Surfaces node, a list of the

surfaces contained in the 3D file is displayed

below.
M ame | Stru:-kel HESI .-'f-.ctivel Trimmed |
&8 BS SURF I3 2BR25 Tes Mo
AR BSSURF 2 3x3 25x 25 Tes Mo
A BSSURF. 3 3x3 2Bx5 Tes Mo

Double click on a Surface Properhies |

surface in the list to

display more EiETErE] |
information.
M arne:
This dialog allows you Cantral Paints [uv): |12 |54

tfo manually enter a
stroke and resolution.
You can also activate Strake [u,v]; |3 |3
and deactivate the
surface as well as
change the color. Vv Active

Degree [u.v]: |4 |4

Fies [u.v): |25 |25

2k, I Cancel e [
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Construction Objects

Introduction

Construction objects allow constructed point and object entities, such as
vector points, planes, lines, etc. to be automatically computed at the end
of each bundle. For example, say that point 1130 is a vector point. Point
1130 is defined to be 100mm from a targeted-point 130 in the direction of
another targeted-point 131. Points 130 and 131 are calculated as a result
of the bundle. Point 1130, however, is constructed from 130 and 131. By
creating a construction object, you can have V-STARS automatically
calculate the point 1130 each time a bundle is run. Similar construction
objects are available for planes, lines, circles, sphere and all the objects
and measurement types supported by V-STARS and SOLIDS.

% O] BMWw Part 4
=! To manually 50| Bundle
create/update the 30| Bundlel
construction objects after [0 MM Information
a bundle, right click on b
. +]-
the 3D data file and TG "
-l P Irnpart 3

select Update | A A Export .
Construction ObjeCfS from ----- ' F'I. ALtoB ars
the pop up menu, or -l M . Probe Points
select right click in the %g“”::‘ ’;‘"gnment — ——
graphical view and select w Fi:;; A’at”;f”:mb | Canstruction Objects

. = Liion elahe
Upc}ate | Construction =68 D¢ Rename AutoMatch
Objects from the pop up #-Fa O
menu. ..... | r Drriver File

V-STARS will overwrite any existing objects with the newly calculated ones
(one exception is with measured points, if a point already exists that was
not created by a construction object then that point will not be

overwritten).
Construction objects appear as a folder in 13 Final Frame
a 3D file. Currently, V-STARS supports f¥l-(30] Design

vector point, average point, plane, line, E'ﬁh E”St’“':t":'” _
] Vectar Points

circle, spheres and measurement @ Aversge Paints
construction operations.  Foints

‘f" AutoBars
-l Measurements
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Importing

Like design data, construction objects may be imported from other 3D
data files. To import construction data into a 3D file, right click on the file
and select Import | Construction Data. You will be shown a file open
dialog. Select the 3D data file that contains the construction data you
wish to import and select OK. A summary of the objects imported will be
displayed.

Construction Objects.

Vector Points

There are two ways to create a vector point
construction object. The first way is create . 541971 S 00
the vector point as you normally would, but > 108 57 0
make sure the Create Template check box is
checked before you press OK. The vector
point as well as the vector point
construction object is created and added
to the data file.

The second way is to Select Object
create just to construction
object. Right click on the
3D file you wish to contain

Ed
QEk. I
_ Carcel |

the object and select New P Flare Cancel
| Construction Object. rd Line
Select Vector Point from Q) Circle
the list and you will be @ sphere
presented with this dialog. & Paraboloid
A Clrve
"2, Fairt to Paint Curve
mtl b easurement
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Yector Point

Offzet [milimeterz]

—— [15.000 —_—]
| O O =
Firzt Paint: Secand Pant; MHew Paint:

I'IEIEH |1IZIEIE |1IZII]3
Cancel |

Enter a vector distance in the offset field, a first E_Jg Final Frame
point label, second point label, new point label. -3 Design

Press OK to save the vector construction object. E‘ ﬁﬁ '3'3”3“”'3“'3”

Jectar Pointz

P A Paint
On subsequent bundle runs, V-STARS j _____ E F%mt:mge eints
automatically recalculates the vector point. - AutoBars

-l Measurements

To view and edit existing vector construction objects select Vector Points
from the project tree under the Construction branch.

A list of the all the vector Label | Paint Label 1 | Paint Label 2 | Distance
construction objects contained % 1000 1002 10071 100.000
in this 3D file is displayed. & SHINY3  SHINYT SHINY2 100,000

@ WHITED ‘WHITEZ WHITE1 100.000

You can double click on an existing vector object to editit. To create a
new vector object right click in the list and select Add. To delete an
existing vector object right click on the object and select Delete.

Average Points

There are two ways to create an average point construction object. The
first way is create the average point as you normally would, but make sure
the Create Template check box is checked before you press OK. The
average point as well as the average point construction object is created
and added to the data file.

The second way is to create it is just like the vector construction object.
Right click on the 3D file you wish to contain the object and select New
Construction Object from the New menu. Select Average Point from the
list and you will be presented with this dialog.
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Forward ZO,-IOJT' ch))%n Fit View Search Conftents

Conzstruction Template Consztruction Template |

Name: I.ﬂ.verage Mame: I.-’-'-.verage

gp 100 Add ap (1777 | Add

ap 1002

e 1003

op | 1004

Del | Del |

T} futematic Fefestion ™| Automatic Beection
R ezl I Reszult; I
Offzet: I Dffzet; I

0k, I Cancel (1] I Cancel

Enter a label for the average point in the name field. To add a new point
to the average point construction object, press the Add button and type
the point label into the edit field (wildcard characters may be used). To
remove a point, select it and press the Del button. Press OK to save the
average point construction object. Wild cards can also be used. The first
dialog will create a point called Average. It will be the average of the
points 1001-1004. The second point will also create a point called
Average. It will be the average of all the points in the 3D file that have a
label that starts with the number 1 and has another three characters.

On subsequent bundle runs, V-STARS -3 Final Frame
automatically recalculates the average point. [#-[38] Design

In order for the average point to be created,

Ellf*’ﬁr Construction
ALL of the non-wildcard point labels must exist :

----- 'ﬁ YWector Points

in the measured 3D data. x 'ﬂdgﬁ <ol
“F' AutoB ars

To view and edit existing average construction -l Measwrements

objects select Average Points from the project

tree under the Construction branch.

A list of the all the average construction | Paint Lahel | Labels | wildCards

objects contained in this 3D file is & CIRCLE_&VERAGE 5 0

displayed. = 1100 2 o
& 1105 2 0
e 1108 2 1]

You can double click on an existing average object to edit it. To create a
new average object right click in the list and select Add. To delete an
existing average object right click on the object and select Delete.
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SOLIDS Objects

To use any of the SOLIDS construction objects you must have a SOLIDS
license.

All of the V-STARS SOLIDS objects can be created using construction
templates. As with average and vector points there are two ways to
create a SOLIDS construction object. The first way is to create the object
as you normally would, but make sure the Create Template check box is
checked before you press OK. The SOLIDS object as well as the
construction object is added to the data file.

The second way is to just create the construction object. Right click on
the 3D file you wish to contain the object and select New | Construction
Object. Select Plane, Line, Circle or Sphere from the list and you will be
presented with a dialog.

Consztruction Template Construction Template

I ame: IEircIEﬂ Mame: II:in:Ie1

B C1 Add @ Add
o C2

o 2

ap C4

w L5 Died | Del |

¥ automatic Rejection

Sigma Y alue: |3

Fresult |CENTER]

¥ futomatic Fejection

Sigma “alue: |3

Fresult |CENTER

Offzet; I

o]

Offzet; I

o]

Cancel | Cancel

Enter a label for the construction object in the name field. To add a new
point to the construction object, press the Add button and type the point
label into the edit field (wildcard characters may be used). Toremove a
point, select it and press the Del button. Enter a rejection limit to use (-1
means no rejection limit) or check the Automatic Rejection check box
and enter a sigma value. If the construction object is a circle or sphere,
you can enter a center point label into the result field. If you do not enter
the result point label then the center point will not be created. Press OK to
save the construction object.

The first dialog shows a circle construction object. It will create a circle
called “Circle1” using points C1, C2, C3, C4 and C5. It will use a three-
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sigma automatic rejection limit. The second dialog will also create a
circle called "Circle 1". In this example, any point that starts with "C" will be
used to create the circle. It will use a three-sigma automatic rejection
limit and create a center point called CENTER.

On subsequent bundle runs, V-STARS E1-Fg Construction _
automatically recalculates the object. In - .ﬁ". Average Points
order for the object to be created, ALL of the T Wector Points

non-wildcard point labels must exist in the
measured 3D data.

To view and edit existing construction objects
select Plane, Line, Circle or Sphere from the
project tree under the Construction branch.

A list of the all the circle construction | MName | Labels | wildcards | Center |

objects contained in this 3D file is (2 Circled & o Co

displayed. ) Circle2 5 0 M/
Q) Circle3 0 1 &0

The center column lists the name of the center point to construct and is
displayed only if you are viewing circle or sphere construction objects. If
no center point is to be created, N/A is displayed. You can double click
on an existing construction object to edit it. To create a new construction
object right click in the list and select Add. To delete an existing
construction object right click on the object and select Delete.

Measurement Objects

To use any of the measurement objects that use SOLIDS objects or
Surfaces you must have a SOLIDS and/or Surface license.

Any object measurement that can be made using V-STARS can be
created using construction templates. As with other construction objects
there are two ways to create a measurement construction object. The
first way is to create the measurement as you normally would, but make
sure the Create Template check box is checked before you press OK. The
measurement as well as the measurement construction object is added
to the data file.

The second way is to create just to measurement construction object.
Right click on the 3D file you wish to contain the object and select New |
Construction Object. Select Measurement from the list and you will be
presented with this dialog.
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Meazurement Template

M ame: IEase1
— Object 1 —Ohject 2
M ame: |T1 Mame: IEESE
~Type — Type
¥ Paint ) Sphere ™ Paint ™ Sphere
" Flane ) Colinder &+ Plane ) Colnder
™ Line ) Surface ™ Line " Surface
) Ciigle ) Cuwe ™ Circle ) Curve
[~ Design [T Design
Rezult I
[ Projection
k. Cancel

Enter a label for the measurement construction object in the name field.
Enter the name for the first object and select its type. Enter the name for
the second object and select its type. If either of the objects are design
objects then check the Design check box. If the type of measurement
defined by the two objects can produce a result object, (a plane to line
measurement can produce a point of intersection) enter the result name
in the result field. If you do not enter the result name then the result object
will not be created.

The first dialog shows a point to plane measurement construction object.
It will create a point-to-plane measurement called Basel using point T1
and plane Base.

The dialog below shows a plane-to-plane measurement construction
object. It will create a plane-to-plane measurement called FrontBase
using plane Front and plane Base. It will also create the line of intersection
called FrontBase.
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Meazurement Template X

Mame: |Fr|:untB ase

— Object 1 —Ohject 2
M ame: IFant Mame: IEESE
~Type — Type
™ Paint ) Sphere ) Fiit ) Sphere
%' Flane ) Colinder &+ Plane ) Colnder
™ Line ) Sutace " Line £ Surtace
£ Girzle ) Bunve ) Eircle £ Burve
[~ Design [T Design
Fezylt IFantBase
I™ | Frajection
k. Cancel |

The dialog below shows a point to plane projection construction object
(notice that the Projection check box is checked). It will create a new
point called T1_PROJ by projecting point T1 to the plane Front.

Measurement Template Ed |

Mame: |T1_PRO.
— Object 1 — Object 2
M ame: |T1 Mame: IFru:unt
~ Type ~ Type
¥ Pgint 0] Sphere ™ Paint i Sphere
" Plane =] Eylitider ¥ Plane £ Eulinder
" Line ) Surface & Line " Surface
) Ciicle ) Cumve " Circle ) Eurve
[ Design [ Design
Fesult I
¥ Projection
] Cancel
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On subsequent bundle runs, V-STARS =-kg Construction
automatically recalculates these objects. The |+ 'd_:;nl'-.. Avverage Paints
objects can also be created using the Update | =~ W@ ‘Yector Points
Command under the Graphical View right click | | ; E':;‘:S
menu. | O Circles

. . . T @ Spheres
To view and edit existing construction objects . (] T e ——

select Measurements from the project tree
under the Construction branch.

A list of the all the measurement construction objects contained in this 3D
file is displayed.

I ame | Ohbject] | Typel | Objects | Type? | F ezult | Project
*, BASE_L1002 PROJ_BASE_L1002 BASE_L1002 Foint  PROJ_BASE_L100Z  Paint M4 Mo
*, BASE_L103 PROJ_BASE_L103 PROJ_BASE_L103 Pont  BASE_L103 Pkt M4 Ha
W BASE_LA202 Laz20z Point  Base Plane M4 ez
v PROJ_BASE_LAZ02 BASE_LAZOZ Paint  L100 Plane  Mah Yes
> BEOZ BEOZ Foint  Linel Line Mt Mo
> BE04 BEO4 Foint  Linel Line M Mo
D B2 B2 Point Cinzlel Circle M4 Mo
D B202 Bz02 Point Cinzlel Circle M4 Mo
b Ba03 Bao3 Point  Spherel Sphere M4 Mo
a Ba04 Ba04 Point  Spherel Sphere M4 Mo
47 L1300 to B azel L1300 Plane Basel Plane L1900 ta Bazel Mo
4? L700 to Bazel_1 L700 Plane Basel Plane M4 Mo

Shown above are several different types of measurement constructors.
The Name column contains the name of the measurement. The Object
columns contain the names of the involved objects and the Type column
contains the type of objects involved. The Result column contains a
measurement result (plane to plane measurement L1900 of Base1 creates
a line called L1900 to Basel). The Project column indicates if the
measurement is a projection. Measurement BASE_LA202 is a point to
plane projection. Point LA202 will be projected to plane Base and the
newly projected point will be called BASE_LA202. You can double click
on an existing construction object to edit it. To create a new construction
object right click in the list and select Add. To delete an existing
construction object right click on the object and select Delete

or press the ﬂ key.
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Reports

Introduction

V-STARS has the ability to generate an ASCIl report of measurements and
SOLIDS analysis. The Report and Report Setup commands can be found

under the File menu option. Reports provide a way for you to save ASCII
text file representations of 3D coordinate data files.

Setup

To setup which entities are included in a report select Report Setup from
the File menu.

¥ V.STARS - Demo Frame Repeat

Project MMode Command  Pict
Hew Chrl+r
Open... Chrl+0
Open Template Project
Claze

Export Data File[z) r
Beport...

Repaort Setup...

itk [Etr{+E
Eritit Eresiem
Print Setup....

1 Demo Frame Repeat].pr
2 Meazured '/ all.prj
2 Yertical Panel Pictures. prj

E xit
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The Report Setup dialog appears.

Report Setup |
—Meazured Data———————— [~ Measurements
¥ Point: W Spheres ¥ Diesign Besiduals
W W i
/ F'_Ianes e [CHcErs ¥ Paint Paint ¥ Paint 5phere
¥ Lines W Curves . . .
[ Cicles  [¥ Surfaces ¥ Paint Plane ¥ | Egint Eylinder
¥ Paint Line ¥ | Eaint Cunve
 Design Data ¥ Puirt Circle ¥ Puoirt Surface
¥ Faoints ™ Spheres ¥ Plane Plane ¥ Plane Line
¥ Planes ¥ Colinders ¥ Line Line
¥ Lines ¥ Curves
¥ Circles W Sufaces [ Probe Points
—Points Layout—————————— [~ Header
¥ Column Headings &+ Mone ¢ Diefault
¥ Label
o -
7 sz [Euskar I J
W Sigma Line 1: |
IV Offset
V¥ Description Line 2: I
Seperatar
" Tah
¥ Space
Cancel |

Use this dialog to select the different entities to be included in the report.
In addition, you can select the report header file to use.

'{b Use the Tab separator if you wish to import the report file directly into
Excel.
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1‘4 Y-5TARS - Demo Frame Hepeat

C re atl n g Re po rts Eroject MMode Command Pict
Mew Chil+M
Select Report from the File menu to Open... Chl+0
generate a report. Open Template Project
Cloze
The Select Data Set(s) dialog appears Evport Data Fiefs] ,
Bepaort..
Select Data Set{z] | e
30/ Bundle 0K | Bt il
30/ Bundlel Erirt Eresiey
ﬂ Final Frame Cancel | Frint S etup...
30 Frame Paints

1 Demo Frame Fepeat].pr
2 Measured wiall prj
AW ertical Panel Pictures. prj

30| MewD ataFile

E xit

Select Al |

Select one or more 3D files and press OK.

For each selected file, the Save As dialog appears prompting you for a
report file name.
Save As

Save in: I £ Demo Frame Fepeat]

|_1 Bundle
[ Recycle

File name; Final Frarme. tat Save I
Save az type: ITe:-:t Files [*.txt) j Cancel |

Enter a report file name and press the Save button to save the report.
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Template Files

Report template files stored in the system directory (C:\Gsi\System) have
an RPT extension. These files define a header to be attached to a report
generated by V-STARS. Choose the Custom option under the Header
section of the Report Setup dialog, and you will be allowed to select one
of the RPT files to use.

Report template files are ASCII text files with the standard V-STARS INI type
enftries. Here is an example RPT file:

AAAAAAAAAAAAAAAAAAAAAAAAAAAA

BEGIN EXAMPLE

AAAAAAAAAAAAAAAAAAAAAAAAAAANA

[general]
name=GSI Default

[datal

GSI Default Report

$logo%

Project: %project%

Name: %$name%

FileName: %$filename%
FullFileName: %$fullfilename%
Date: %date%

Time: %$time% 24 Time: %$time24%
%! this is a comment

%! another comment

%$end% the end

AAAAAAAAAAAAAAAAAAAAAAAAAAAAA

END EXAMPLE

AAAAAAAAAAAAAAAAAAAAAAAAAAAA

The general section

The name entry should be set to the name of this report. This is the name,
which will appear in the custom report combo box in the Report Setup
dialog.

The data section

Everything after the line [data] will be echoed out as a header to a report.
There are some special keyword-strings you can use which will be
substituted for at run time. These include time, date, project name, and
other such unknowns. Following is list of keywords:

%! Comment Line: this whole line is ignored

%% Percent Sign: since the percent signis used as a key
character, you must use two of them to get a % to display.
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%end% Early End Of File: must be the FIRST text in a line. This key marks
and early end of file. All after this keyword are ignored.

%l0g0% V-STARS logo

%version% V-STARS software version number

%project% V-STARS project name

F%oname% The name of the object (i.e. - Bundle)

%filename% The name of file (i.e. - Bundle.3D)

%fullflename% The name full file name including path (i.e. - C:\Bundle.3D)

%ouUnits% The units the file is in (i.e. - inches, meters, etfc...)

%accuracy%  The accuracy used for sigma values (i.e. - U99, three sigma)

%date% Today's date (i.e. - May 10, 1994)

%time% Current time (i.e. - 2:25:11 PM)

%time24% Current 24 hour/military time (i.e. - 14:25:11)

% All keywords are case insensitive
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File Menu

¥ V-5TARS - [Frame001 . pic]
B File Project Mbode Command  Picture View Tools  Window  Help

. Chrl+M It'_ ™, OK b
u Cpen... Crl+0 I @ | | @ | g
——  Open Template Project
Cloze
Save...

Save Image As..

Export Data File(z) k
Report...
Feport Setup...

Prir... Ctrl+F
Print Prewvig
Print Setup...

1 braws doar part 3.prj

2 C:AMatarsh.. ABMW MBI oy
3 C:AMWetarsh,. wall kest 2.pr

4 piece part 1.pr

E xit

New Project (=)

Refer to New Project in the Starting a V-STARS Project section for an
explanation of how to start a new project.

Open Project ([~ [°])

Refer to Open Project in the Starting a V-STARS Project section for an
explanation of how to open an existing project.

Open Template Project

Refer to Open Template Project in the Starting a V-STARS Project section
for more information on Template Projects.
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Close

The Close command will close the existing V-STARS project. A save of the
V-STARS project is carried out automatically upon closing. All the window
positions, and settings will be saved in the local GSI32.ini file.

Save

The Save command will update the existing V-STARS GSI32.ini file and any
other files that have been modified.

Save Image As

The Save Image As command is only active when an image is open. It will
save/convert an image as a GSI, TIFF, BMP or DIB format file. Select the file
that needs to be converted and set the file type by setting the file

extension.
2lx

Save in: Ia Bull Moge Image j = 5% Ef-
framed01.gsi frame007.gsi frame0d13.gsi framed19,
frame00z2, gsi frame003, gsi frame014.gsi frame0z0,
frame003, gsi frame009, gsi frame015,gsi framedz1,
frame004, gsi frame010.gsi frame016,gsi frame0dzz,
frame00S, gsi frame011.gsi frame017.gsi frame0z3,
framed0s, gsi framediz.gsi framedid.gsi framedz4,
4 |
File name:  |frame001.gsi Save |
SRl | Cornmion |mages [* gsi: 4E brp: dib]
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Export Data Files

The Export Data
Files command

¥ ¥-STARS - C:hGsi' System', Templates' Projects’ Bull MNose',Bull nos

File Projeck MMode Command  Picture  Wiew  Tools  Window  Help

will export a Mew... Crl+M
V-STARS 3D file OpEn. . Chel+0
info one of a Open Template Project

number of third
party software file
formats. Some of
these formats will
only be active
when a current
driver is available.
This is due to the
particular file
format expecting
a direction vector
for each point.
This direction
vector is derived
from the camera
positions.

Depending on whether the
export format requires the
directional vector or not,
one of two dialogs will

appear. The first

automatically selects the
driver and adds the

Close
Save. ..

Expart Daka Fileis)

Report. .. WD

Repork Setup. .. W-SIRE

Primk, .. 30

Prink Preview BAT

Print Setup. .. Delcam
L _ ECDS

1 s, .'I,Ehjlll nose.prj ManCAT

2 Bull nn?nse.pr] . . Metrolog

3 Ci\Gsi. L \Project 1.prj NC

4 MMZ Demo on Board.prj wyz

Exit

Texk

Setup

2]

Save i I 5 Bull nose

x| = & ek E

ﬂDriver.SD

-Frameljljl Lic
-FrameDD2.|:|ic
-FrameDDS.pic
.FrameDD4.|:nic
-FrameDDS.pic

-FrameDDIS.pic
-FrameDD?.pic
-FrameDDB.pic
-FrameDDQ.pic
.FrameDlD.pic
-Frameljl 1.pic

appropriate extension.

i
Save I
j Cancel |

BundeZ. aal

File name:

Save as type: IAII Files [*.%)
A
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The second allows you to select the 5e|e.:t Data 5et(s}

5 x|
file or files they wish to export. '
ﬂ.&utuhﬂatch | I

30| Bundle
11 Bundlet

Cancel

30| Trlangulatlun

Select All |
X

The Export Data Files opfion  [ZHaneaeaan:
also has a Setup dialog.
This dialog can be used to
modify the manner in — Seperator

which Text and V-SURF # Tab ¢ Space
datais saved.

Test | v-5URF|

— Fields
The Text export setup is W Labef ¥ #vZ W Sigma W Offsst [~ Description
shown in the adjacent
image.
Apply |
The V-SURF export setup is Export Setup x|
shown in the adjacent V-SURF
image. Vet |
—#rZ Fields Seperator
: " Tah
{* Space
" Difference
[ Include Header
— Sort by

% Label % Oy 2  Tatd
f* tspending ¢ Decending

] I Cancel Spply
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Report

The Report command will create a report for any of the 3D files in the
project. You can customize what they want to report. This is done in the
Report Setup. The report is a useful way to summarize almost all of the
collection, alignment and analysis carried out in a project. Refer to the
Report Section of the manual for more information.

Report Setup

The Report Setup command is used to customize the format of the report.
The dialog is shown below. You just have to simply modify the form so that
it meets your output requirements. Refer to the Report Section of the
manual for more information.

Repork Setup El
—Measured Data——————— [~ Meazurements
I¥ Pointz W Spheres v Design Residuals
[ [ |
o F'.Ianes e | Cyfincers v Paint Paint ¥ Paint Sphere
¥ Lines v Curves . ) .
 Cicles [ Surfaces v Paint Plane ¥ | Faint Cylinder
¥ Paint Line ¥ Paint Curve
 Design Data I+ Puairt Circle ¥ Puirt Surface
¥ Faoints ¥ Spheres ¥ Plare Plane ¥ Plane Line
¥ Planes ¥ Culinders v Line Line
¥ Lines v Curves
[¢ Circlez W Surfaces ¥ Probe Paints
— Points Lapout————  —Header
¥ Column Headings * Mone " Default
v Label
C =
v vz Cuistarn I J
IV Sigma Line 1 |
v Ofizet
¥ Description Line 2: I
Seperatar
" Tah
{* Space
Cancel |
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Print

The Print
command can
be used to print
image frames or Narne:
the 3D graphical
view. Select the
item that needs
to be printed

2 x

Properties... |

— Printer

"WSERYERYHP Lazerlet 4000 Series PCL

Status: Ready
Twpe: HP Lazerlet 4000 Senes PCL &
Where:  207.168.49.118_F1

and set the R I~ Print ta file
g.rophlc T(? the — Print range — Copies

view that is to be

printed. Select = 4 Mumnber of copies; 1 =
the Print € Pages  from: |1 b |1

command. _ @ - -
Select the printer £/ Selecion .E .H

and press the OK

command. ok, I Cancel

'"\ﬂ_n) To reverse the background on the print, open the View Setup dialog and
select the Display Colors tab. Check the Invert Pt/Bkg on Print.

Print Preview

The Print Preview command is used to preview the data that will be
printed.

X' ¥-STARS - [Frame001.pic] B =ax]
@ Fie Froject MMode Command Picture View Tools Window Help =8 x|

Il e = sfle =z 2 B[] % + % |ox|f2f 7]
| MextPage | FrevPage | Tive Fage Zaamln I Zoom Jut LCloge
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Print Setup

The Print Setup command is used to modify the current printer settings.
The Print command can also be accessed from this dialog.

Recent Projects
Arecent project can be loaded by

simply selecting it from the recent B File Project MMode Command  Pick
project list at the bottom of the File J ¢ Mew... Chrl+N
menu. Dpern. .. Chrl+T

Cpen Template Project

Close
Save. ..
Save Image As...

Expart Daka Fileis) 3
Report. ..
Report Setup. ..

Prink. .. Ckrl+P
Prink Presdiew
Prinkt Setup...

1 Bull nose. prj

2 Bull nose.pri
3 CihGEsil. . AProject 1.prj
4 MMC Demo on Board. prj

Exit

Exit

The Exit command closes the active project and then exits V-STARS.
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Project Menu

¥ V-S5TARS - bmw door part 3.pij
File | Project MMode Command  Picture  Wiew Tool:  Window  Help

=

e e PN TS

[3lobal Point E dit
|Ipdate
Restore

[ rpart
Bundle
Trangulate
Autokd atch

Label Setup
Setup
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Advanced Edit

The Advanced Edit Advanced Edit |
command opens _

the Advanced Edit Froject: ID:'xmu:w'e mehtransfer 24papershBoeing Large Scale - Long B
dialog shown. From Units:  inches

fhis (_jIC”Og a number — Driver Files —Setup
of different V-STARS,

projec’r se’r’rings can Irmpart | General | Inza Camera |
be altered. Driver Bundle | Coded Targetl
files can be

imported, and Scale Scale Bars |
Bars can be added
or removed.

Import

The Import command opens the following dialog.

Import Dniver HE
Loak jn: Ia b door part 3 j - £ Eo-

1 BUMDLE

30| Bt Part 2,20
30| Bundle. 20

30| Bundle.30
ﬂ Door Driver. 30

File narne: || Open I
Files of tupe: IData Files [*.30 % xpz; igs)] j Cancel |
L

Select a 3D, XYZ or IGES file to import it into the project and set it as the
current driver. If this file is in the "XYZ" format V-STARS will prompt you for
the files units. A summary of the imported points is shown and the file is
added to the project.

136



. . » -

General Parameters

The General command opens the following General Parameters dialog.
There are five option tabs.

General - Camera

General Parameters il

Exposure - When a

camera is online the Targth Eriter:a | Ring Criteria . Code Criteria I
camera exposure can Erera | Scanning Parameters
be set from the camera — Camera
dialog.
9 Expozure: I s
Strobe - If the camera Strohe: |3 vI
is online and a Remofg I e —
Camera Strobe (RCS) is
in use, the strobe — M Mode
ower can be set.
P Continuous Trigger Delay: |1EI— ZEC
Save Images - In online ™ Save Images
mode images can are [ Save Epochs
saved if the Save

Images box is checked.

k. I Cancel Spply

General - M Mode

Continuous Trigger Delay - Length of time between triggers when cameras
are in continuous mode.

Save Images - Option to save images when in M-Mode.

Save Epochs - Option to save Epochs when in M-Mode.
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Scanning Parameters - General Parameters X
S-Mode

. Target Criteria I Ring Criteria | Code Criteria |
Delta —|nd|C'C1TeS the General Scanning Parameters
value the pixel has to
change for that pixel to S e e Lo
be marked as the part Delta: Bias: [5

of a target boundary.

1

t n. — M Mode
O sca — Probe Pixel Count——

Mir: |4

[
Step: |1 Gain: [n5
Step — Number of pixels
|2|J

[relta:
White Level Bias — The st

Bias value is added to Step: |1— Maw: [1350
the blob's gain value
and the resultant
number is the
background value for

the farget. ok | cancel | Apply

White Level Gain - The maximum and minimum values in the target blob
are subtracted and multiplied by the gain.

1

Scanning Parameters - M-Mode

Delta - Indicates the value the pixel has to change for that pixel to be
marked as the part of a target boundary.

Step — Number of pixels to scan.

Probe Pixel Count Min — Minimum number of pixels needed for a probe
target to be valid.

Probe Pixel Count Max — Maximum number of pixels needed for a probe
target to be valid.
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General Parameters
Target Criteria
General I Scanning Parameters I

. Target Criteria | Fiing Criteria I Code Criteria
Target pixel count -
minimum and PoikirLmn PasimLn
maximum number of Target pixel count. |7 | 300
pixels to constitute a  pivel count |3 |2D
target.

' pixel counk: |3 IED
X pixel count — N
minimum and Black Axhite ratio: IEI.4EI |1
maximum number of Aspect ratia: ||13_
pixels in the X direction. T arget Filters
¥ Shape

Y PI?(e| count - v Bnghtness
mInImUm Ond .......................
maximum number of
pixels in the Y direction. Ok I Lancel £pply

Black/White ratio — The maximum and minimum ratio of black pixels to
white pixels in a target blob.

Aspect ratio — Ratio of X pixels to Y pixels.

Target Filters — The target filters are very effective in removing false targets.
This, in furn makes AutoMatching faster and more reliable. In some cases,
they will remove legitimate targefts. If so, thisis generally because those
targets are of poor quality and will be rejected in the Bundle adjustment
anyway. One filter removes targets whose shape is unacceptable (Shape
Filter); the other filters out targets that are too dim (Brightness Filter).
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General Parameters il

Ring Criteria

. General | Scanning Parameters I
Tqrget pixel count - Target Criteria Ring Criteria I Code Criteria
minimum and
maximum number of iU s
pixels to constitute a Target pixel count; [ |EIIIEIIZI
ring target. .
4 pixel count; IEI IEHJ
X pixel count - ¥ pixel count; E EN
minimum and o
maximum number of Black.fwhite ratia: ||:|_3|3 IEI.El
pixels in the X direction. Aspect ratio: |_|13
Y pixel count -
minimum and
maximum number of

pixels in the Y direction.

(] I Cancel Apply

Black/White ratio — The maximum and minimum ratio of black pixels to
white pixels in a ring blob.

Aspect ratio - Ratio of X pixels to Y pixels.
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Code Criteria

Target pixel count -
minimum and
maximum number of
pixels to constitute
coded target nuggets
and the main pay
point.

X pixel count -
minimum and
maximum number of

pixels in the X direction.

Y pixel count -
minimum and
maximum number of

pixels in the Y direction.

General Parameters

General I Scanning Parameters |
Target Criteria I Ring Criteria Code Criteria
minimum — Masimunm
Target pixel count: IE |3|:||:|
* pixel counk: |2 |2|:|
' pixel count: |2 Igu
BlackAxfhite ratio: ||:|_45| |-|
Bzpect ratio; ||:|3—
ITI Cancel Spply

Black/White ratio — The maximum and minimum ratio of black pixels to
white pixels in a target blob.

Aspect ratio — Ratio of X pixels to Y pixels.

141




. . » -

Bundle

The Bundle command opens the Bundle Setup dialog. The dialog is shown
below. Refer to the Bundle Setup in the Bundle section of the manual for
an explanation of the Bundle Setup.

INCA Camera

The INCA Camera command opens the following dialog. If the INCA
cameras are online then the network connection can be reset or the
image compression changed. If multiple cameras are in use there will be
tabs visible.

Inca Board Setup x|

INCA 1920110 | INCa 19201 11

Attached o camera: IMCA 6.3 17mm gni013

Connection Status: Mat Connected

P Address: 192.0.1.10

Image Campreszion
" Mone
£ Full Detail
&+ High Detail

()4 Caricel Amply
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Coded Target

The Coded Target command opens the following coded target setup
dialog. This is shown below.

Minirourn: |2 Code Closeness: |1

—
e

b airar; |25 Affine Rejection: |0.25

Coded Target Setup E X|
Clugter Mearness Factor: |3 [ Ringed Targets
—LCode Size————— [~ Threzhaldz
" Unknawn Cross Distance: IEI.EIEIEI
= Small [3 mm] S =
& Medium (5 mm) fO8% Nats: o
" Large [12 mm) Slope Delta; IEI.EIEE
—Cluster Size——————————— Propartian: IEI.1

[T Target Muggets

Cancel |

Cluster Minimum separation factor between adjacent nuggets.
Nearness Factor

Ringed Targets  This box is checked if inged coded targets are being used.

Code Size Specify the size of the coded targets being used. If mixed
code sizes are being used, select the Unknown option.

Cluster Size The minimum and maximum number of target to cluster
together before starting a new cluster.

Thresholds These parameters are used to set up the decoding process.
These should not be adjusted without first consulting GSI.
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Target Nuggets  Check this box to switch on the coded nuggets. The square
targets in a coded target (called the “nuggets”) can be
measured just like the central target. This means that every
time a code is seen, eight targets are measured. (Seven
nuggets and one central point.)

This is very useful when a picture cannot be automatically
measured because it has less than four known coded
targets. By turning coded nuggets on, you can often
automatically measure a picture that has only three (and
sometimes only two) coded targets. This capability also
supports a new kind of target developed by GSI that can
greatly automate the measurement of certain geometrical
features.

% The images must be scanned/re-scanned in order for the
nuggets to be measured.

Scale Bars

The Scale Bars command opens the following Add Scale Bar dialog. This is
shown below.

pd
N arne | Label #1 | Label #2 | Distance | Add
# 517052 51 g2 45.0000
[elete |
Cloze |
|s3 54104

The dialog lists any of the scale bars in the current project. Itis also
possible to add a new scale bar by typing in the input box at the bottom
of the dialog. The input format is as follows:

Label1 Label2 Distance

Press the Add command to add the scale bar to the project.
To delete a scale bar, highlight it and press the Delete command.
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AutoMeasure

Refer to the AutoMeasure section in the manual for more information on
AutoMeasuring.

Global Point Edit

The Global Point Edit command opens the following dialog.

Global Point Edit x|
— Pointz — Pictures - AUTOBAR
Label Fiays | - Picture | % | ¥ | -
SINGEEE - — B Framel36pic -1.2748  2.9015
e ALUTOBARZ 19 B Frame037.pic -3.EE06 27040
e ALUTOBARZ 18 B Frame038pic 27178 33424
ap AUTOBAR4 18 BA|Framel39.pic 52899 51147
ap AUTOBARS 16 BRI FrameldZ pic 42613 4.8415
ap ALUTOBARE 19 BB Frameld3pic 42154 35770
wp CODET a B Frame0d47 pic -2.2672 24890
ap CODEZ 11 B Frame048 pic -2.9867 01576
ap CODEZ 13 B Frame049.pic  -0.5551  -0.8094
ap CODE4 11 B Frame050.pic  5.0466  0.0355
ap CODES 11 B Frame052.pic -4.2800 -0.0240 b
ap CODER 13 B Frame054.pic  -4.2800  -0.0240
ap CODETY 14 B Framelfl pic -01039 -4.9270
ap CODESR 12 B8 FramelE2 oic -0.1039  -4.9270 ll
wp CODEY 11 LI
e = T 1n
¥ &lso deletedrename diver points

From this dialog, points or
observations to points can be |
removed frf)m, the BUHde. . & #'?;R:f:ltrfni. will delete the following 1 point(s) in
When a point is deleted, it is ALL the pictures AMD in the driver fils:
removed from each of the

images that have an
observation to that point. fire wou sure you want ko conkinue?
Before deleting the points,
you will be given an option to
confinue with the deletion.

TARGET?Y

Points can also be renamed from within this dialog by highlighting the
label and changing the text.
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Update

The Update command has several options. These are shown below:

Y VSTARS - [Frame001 _pic]

B Fie Project MMode Command  Picture  iew Tool: ‘window Help
Advanced E dit e OK
E Aok easure Jhrl ®| |‘N|‘?‘{?§
Global Point E dit
Caneat)
Restare r Erobe(s]
Seale BlarlE]
Import ¢ Inca Camera
Bundle r
Triangulate r Default Window Settings
Autobdatch r Default System Configuration
Label Setup
Setup

Camera(s) The update command will copy the camera parameters in
the current project to the camera in the ¢: \GSI\System
directory. If the camera does not exist in the System folder,
you have the option to copy it there. An update is
tantamount to a camera re-calibration and should not be
completed unless the network used to re-calibrate the
camera was an especially strong one. The update
command is password protected to prevent accidental
implementation.

Probes The update command will copy the probe parameters in the
current project to the corresponding probes in the
C:\GSsI\systemdirectory. If the probes do not exist in the
System folder, you have the option to copy them there. An
update is tantamount to a probe re-calibration and should
not be completed unless the correct calibration procedure
has been followed. The update command is password
protected to prevent accidental implementation.

Scale Bars The update command will copy the scale bar parameters
from the current project to the scale barin the
C:\GSsI\system directory. If the scale does not exist in the
System folder, you have the option to copy it there. An
update is tantamount to a scale bar re-calibration. The
update command is password protected to prevent
accidental update.
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INCA Camera This is used to update the INCA camera calibration files
for any camera in the project. The camera calibration
file on the INCA camera is overwritten with the one in
the project. The update procedure is written to a
PCMCIA disk. When this disk is inserted into the INCA
camera the update is completed automatically when
the camera boots. You will be prompted for the system
password prior to the update procedure being written to
the PCMCIA disk.

WARNING - If you own multiple cameras take care not
to update the incorrect camera. If you happen to
update the camera with the incorrect camera file, then
simply repeat the update process with the correct file.

Default This updates any of the Window settings that you have
Window set. The position of toolbars, windows and other Window
Settings settings is saved. New projects take on these settings.

Default System This updates any of the V-STARS system settings that you

Configuration have set. Any changes that have been made are
saved in the default GSI32.ini file. Any new projects take
on these settings.

Restore
The Restore command is

used to restore any Seﬂ-ings ® Fi= | Project MMode Command  Ficture Wiew Tools Window Help
that have been made to | & | advaneed Bl [ RO ok|ge| g 2o
. . - oM eazUne
the Wmdows. Se’r’mgs or -
System Configuration back Update v

to the factory default. Restare Default Window Settings

Drefault System Configuration

|mport
Bundle
Triangulate
Autobd atch

Label Setup
Setup
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Import

The Import command has several options. These are shown below:

¥ V-STARS - [BMW3.pii]

Filz | Project MMode Command Picture View  Tool: Window  Help
J ﬁ| &dvanced Edit J A - -4 | 0] | ;e | g
= b Agtehdeasure

—— | [Global Famt Edit

E pdate r

- Restare k

B AutoBar

- Bundle ¥ Driver
---- Triangulate ¥ DataFile

Autabdatch L Probez]
|
Label Setup gl
Setup Setup
AutoBar

Add an AutoBar to the
Select AutoBar[s) | !orojec’r. This is very useful

if you own multiple
"f‘.-'l'-.utul:uar AutoBars. Once
"f’ Large Autobar impor’red, the AutoBaris
set as the Driver file. The
AutoBars that V-STARS
lists are found in the
C:\GSI\System
directory.

Typically, the AutoBar is
imported automatically
for you at the start of the
AutoMeasure routine
and hence this function
is rarely used.
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Driver This is used to import any 3D, XYZ or IGES file
and mark it as the Driver for the project.
Select Units | Navigate to the desired file,.se.lec.’r ?’r and
press the Open button. If this file is in the
Wwihat units are these coordinates in? "XYZ" format V-STARS will prompt you for the
Urits files units. A summary of the imported points
&+ Inches  Milimeters is shown and the file is added to the project.
" Feet " Centimeters

For more information, refer to the Importing
" Yards ™ Meters Driver Files section of the manual.

Data File  This is used to import any 3D, XYZ or IGES file into the project.
Navigate to the desired file, select it and press the Open button. If
this file is in the "XYZ" format V-STARS will prompt you for the files units.
A summary of the imported points is shown and the file is added to
the project.

For more information, refer to the Importing Data Files section of the
manual.

Probes This is used to import Probes into
the project. By default, the
probes are selected from the GSlI
W, fero Probe with 3mm Ball Tip [Probe [P 0E system directory.

i.-’-‘-.eru::-F"ru:uI:ue with 3rmn Ball Tip (201 0-f
W, Aero-Probe with Scribe Tip (PrabeGE Cancel |
x Heli-FProbe with 3mm Ball [ProbeG51-

&, Heli-Probe with Scnbe Tip [ProbeG5I

“, SALT AeroProbe #E with 3mm Ball

Select Probe(s) El

1| | _PI Select Al |
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Images

project images into the This might take a lang time.
project. You are given a
warning before import being
completed as the image
copy can take a few minutes
depending on the number of
images in the JOB.

This is used to copy the @ There are 35 images ko import into the project directory,

Are wou sure you wank ko impork the images?

For more information, refer to the Import Images section of the manual.

Setup

This dialog allows you to
define the manner in which I+ Paints
IGES files are imported.

¥ Nub Surfaces
¥ Tiimmed Murb Surfaces

k. I Caricel Apply
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Bundle

Refer to the Bundle section for more information on the Bundle menu.
The Bundle command has three options. These are shown below:

Run When Run is selected the main Bundle dialog will be

opened.

The Run command is dimmed if there are no images
scanned or frames resected. It is also dimmed if there are
not at least two frames resected.

When Summary is selected, the Bundle Summary dialog is
opened. A typical summary is shown below.

Summary

Bundle Summary

Status: I Rejection Limit:  [pap

Current Paint: I Residual RMS:

Setup

— Pictures
Tokal:

—

— Paints

— Scales [milimeters]

[37a Totst [0
weak:  [4 weak: [0
Bad [ Bad [
TwoRay: [0 RMS: N2,

More... | ore... |

Tatal:

— Cameras
fdare... |

r— Control Points
M8

fdone...

f

I Initial Bundle

— Accuracy [millimeters]

RMS: x |0o0g Y |0.00g Z |nnos

Max % |0.020 v |o.08

Iore. . | Paints ower limit:

Flan Quality Factor: 11

z |nnz1

RMS of Measurements:  |0.20um

d

Setup

Cloze

p 1]

When Setup is selected, the Bundle Setup dialog is
selected. Refer to Bundle Setup section for more

information.
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Triangulate

The Triangulate command has several options. These are shown below:

¥ V-5TARS - [Frame001 _pic]

B File Project MMode Command  Picture  View Tools  Window  Help

pictures. At least two pictures must be

dialog appears and you are given the

Triangulation Summary 5'

Advanced Edit e
E Autobdeazure Jkrl ®|0H|{?@|{?‘y§
—————  Global Point E dit
|Ipdate r
Reztone r
[ rpart 3
Bundle k
Trangulate r All Pointz
Autokd atch r Mew Point(z]
Label Setup Bundie
Setup il e
All Points
Select the All Points function to
Select PR x| triangulate new points in particular
B Frame036. pic Lo g B selected. A Triangulation Summary
B&| Frame037 pic
BA| Frame038 pic Cancel | option to accept or reject the
BA| Frame039 pic Triangulation and to name the
BA| Frame042 pic triangulation file.
B8 Frame=043.pic:
B8 Frame047 pic:
B8 Frame=048.pic:
B8 Frame049.pic Triangulated 358 of 373 paints.
B8 Frame050.pic RMS of Residuals [um): 4.02
B&| Frame0s3. pic
B&| Frame0s4. pic Coordinate file name: Triangulation
Bl Frame061 . oic | Selectal |
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New Point(s)

Select Poink(s) x| SgIeCT the New Points func’riqn fo

friangulate selected new points. The

Lahbel [ Frays | | [t number of rays to each new point is

4 CODET 5 — displayed to guide you.

& CODEZ 11 Cancel |

% CODE3 13 Once again, a friangulation summary

& CODE4 11 appears before the Triangulation file

< CODES 1 being created.

&k CODEE 13

¢k CODE7 14

&k CODES 12

& CODEY 1

& CODETD 10

% CODETT q

& CODE12 15 | sekctal |

Run a bundle with the camera locations and camera calibration
Bundle parameters held fixed. This provides you with improved triangulated
values.

In M-Mode Triangulate any of the points seen in both images.
MMode

AutoMatch

The AutoMatch command has three options. These are shown below.

& Fie Project MMode Command  Picture  View Tools  Window  Help
Advanced Edit el

u Autobdeazure Jkl:l ®|0H|{?@|{f.{?§

— [Global Point Edit
|Ipdate
Restore r

b

[ mpart r

Bundle

Trangulate k
m All Pictures
Three Fictures
Setup

-

Label Setup
Setup
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All Pictures

700" . . .
ok Fit View Search Contents

Select the All Pictures function to run the full AutoMatch

procedure. In this case, all possible combinations of
images will be calculated. The best combinations
(typically 16) are then used to determine the location of
any new points.

Three Pictures

Triangle goodness is 93%:,

2)

Continue with automatch?

Setup

AutoMatch Setup

]|

[T Separate Multipls Jobs

Cancel |

Label Setup

Label Setup

Select the Three Pictures option to select
three images to AutoMatch. In this mode
of AutoMatch it is up to you to decide
whether the combination selected is
worth AutoMatching. A Triangle
goodness number is displayed to help this
decision process. A figure of greater
than 20% is recommended.

Separate Multiple Jobs — This option is
designed for use with the V-STARS
PRO-SPOT system. When checked,
imported jobs will be AutoMatched
separately.

Rigorous — Enable the rigorous
AutoMatching routines. This mode is
slower, but more thorough.

The Label Setup command loads the
Label Setup dialog. This is shown in

]|

[nzrement; I'I
Mexrt String Increment
10

%100
1000

Cancel |

the adjacent image. This dialog sefts
the point and string increments.
Based on the values in the dialog
shown, the first string would start with
101. Subsequent points would
labeled 102, 103, and so forth. By

setting the increment to a negative
value the string will decrement.

Selecting the Next String command from the Command menu

will change the string to 201.
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MMode Menu

Introduction

Please refer to the M Mode manual for an explanation of the Mmode
Menu.
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Command Menvu

¥ V-STARS - [Frame01.pic]
@ File Project Miode | Command Picture “iew Tools Window Help

J ﬁ| - - | M |ﬁs SuperStart &5 oK ”El g 2o

AutoStart By
Resect Al+H
Line Al

Firnd Paint A+

M et String A+
Target Search

% The command menu is only active when an image is open.

SuperStart ()

The SuperStart command will reset the open picture and complete the
following processes:

Scan image for potential targets.

Determine whether an AutoBar is present.

Decode any codes that are present.

Use the known (in XYZ) coded targets and AutoBar found to
determine the location in space (resection) of the image.
5. Driveback to any points in

pOON-

the Driver file. waming |
SuperStart will delete all measured points in this picture.
If the frame has been measured @ A6 you sure?

previously then you will be warned
before the image is reset.
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AutoStart (FE)

The AutoStart command will use the existing resection values to driveback
fo the points in the driver file. Any points already measured in that frame
will be skipped.

Resect (=)

The Resect command will open the Resect Picture dialog.

T
Framel07. pic
— Station — Residuals
e |?3U.2?2 rrillimeters Label | defum)| dufum]| =
v TETT i = TARGETYG 1.13 043
: : milimeters & AUTOBART 007 024 T

Z. [3483%B  millmsters @ AUTOBARZ 011 043

wp AUTOBARS oo/ 0119

bz |E|2.5‘I?E| degrees &b ALTORARA 017 0132
EL [37EE81  degiees % AUTOBARS 014 029

wp AUTOBARE 014 005

Roll |-1 7B.7255 degrees wp CODER nos 0

& CODE? 013 002

 Resection @ NUGGETEZ 012 008
AMS ol [27 & NUGGETE7 005 002
- @ NUGGETE_1D 004 008
Reiection Limit {uml: {5000 & NUGGETE A -007 000

wp MUGGETE_B -0.08 n.az? LI

[T Automatic Rejection

Fesect | Undo | Delete Rejected Points |

The dialog displays the position (XYZ) and attitude (Az, El, and Roll) of the
camera in space.

The Rejection Limit can be adjusted and the resection re-run by using the
Resect button. By selecting Automatic Rejection, the software determines
the optimal rejection limit.

In the residuals frame all the rejected points can be removed by selecting
the Delete Rejected Points command. Individual observations can also
be enabled, disabled or deleted by right clicking over the points you wish
to modify and selecting one of the options.

157



. » » -

FTEETILT

Label | dufum] | dyfum]| =
= TARGET?S 113 049
gp ALUTOBAR 007 02 T

LT 4R 024 .49
; Er.1al:|le 019
Dizable 013

Enable Al

Delete

CCODER
qp CODE7 019 002
ap MUGGETE_3 012 008
ap MUGGETE 7 oos 002
9 NUGGETE 10 004 008

TR =Yt ol TS Pt ] Pl

Line (=)

The Line command will automatically label points located in a uniform
direction that have approximately equal spacing. The first and second
points that have been labeled determine the direction of the line. For
example, it is possible to label a circle as the direction is continuously
updated. The routine will stop when the start of the circle is reached.

The line function is typically used to label new points or for Global re-
labeling. In both cases, the function behaves the same.

The software will beep when it reached a gap in the line or the last point
in the sequence.

Find ()

The Find command will find a point that you have defined. If the point is
visible and measured in a frame, the cursor will move to its location.

Next String ()

The Next String command will increment the current label by the amount
specified in the String Setup dialog. Refer to Label Setup for more
information.

Target Search

The Target Search command will scan the image and locate any
potential targets. This option is typically used when you have changed
one of the scanning parameters and you want to see the effects of the
change.
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Picture Menu

¥ V-STARS - [Frame01.pic]
@ File FProject Miode Command | Picture Yiew Tools Window Help

J ﬁ| - - | M |x l Franm [Eamera (il |{;} P

From Dizk
I et A+
Erevinus Sl

Cloze
Reszet
Delete

Contrast 3
Set Label
Euit Review Mode  Al+0)

From Camera ([~ [])

The From Camera command will only be active if an INCA camera is in
online mode. When selected the default camera will capture an image.
This command is equivalent to the camera icon.

From Disk

The From Disk command will load a dialog that can be used to navigate
to an image path. The dialog is shown below:
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Image Selection | Press Browse to
_ _ select the path
C:hstars\Demos \Basic Frame Pictures .
that the images
Framed rame001 pic can be found in.
FramellZ gai:Frame002 pic When a folder
Framel03 gzi:Frame003 pic . :
Framel04 gzi:Frame004 pic with GSl Images
Framel0s gsi . Frame00s pic has been
Fratmel06 gzi:Frame00s pic located, a
Framel07 gzi:Frame00y pic thumbnail of the
Framel0g gsi:Frame00s pic . .
selected file will
N be displayed.
Contrast: I.&utu:u = Adjust the
Contrast
Browse | Qk confrols to
adjust the
« | »] Cancel image conftrast.

This command is also very useful to view different Jobs and carry out Job

housekeeping.
Next ()

The Next command will open the next image in the project. If there is no
next image, the command will be ignored.

Previous (=)

The Previous command will open the previous image in the project. If
there is no previous image, the command will be ignored.

Close

The Close command will close the image that is currently open and
active.

Reset

The Reset command will reset the active image. Prior to doing this, you
will be warned.

waming |

2)

Rezetting a picture will permanently delete all meazured points.
Are pou surey
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Delete

The Delete command will delete the active image picture file from the
project.

% The key does not remove the original image from the disk, it only

removes the file that represents that image in the project.

Contrast

The Contrast command will adjust the contrast setting of the active
picture. The settings range from 0 (No enhancement) to 10 (Maximum
enhancement). The AUTO setting is used to get the best contrast solution.

Right clicking on the image and selecting Contrast can produce the same

result.

Set Label

The Set Label command will sets the current

. . . FRAME1

point label. This command can be simply —FCETTH

reached by starting fo type the label name TARGET125

whilst in the active window. TARGET126
TARGET127

Quit Review Mode (= ]f])

After an AutoStart or SuperStart, points that have not be found, but are
coordinated, will appear in red. To remove these annotations simply
select the Quit Review command.
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View Menu

¥ V-STARS - Frame003.pic

File FProject MkMode Command Ficture | Wiew Tool: Window  Help
Jﬁ|‘- "|M|x Jk_:v'F'ictureBar 4
v LCurzors Bar -
v "iew Bar ||
v Status Bar J-

v Conztruction Bar —
E tute? v

b ovement Bar

ﬁ Cameras

=B Pictures v Show Zoam Window
""" B8 Frame001.pic v Show D ata window
----- B&| Frame002 pic
..... BH Frame003.pic v Show Labels
..... BH Frame004.pic v Show Crosses
----- B FrameD05.pic v Show Scan Points
----- B Frame06. pic v Show Ohjects
----- B Framel07 pic
..... B8l Frame8 nie

Picture Bar

The Picture Bar features five icons. These have the
G- =+ | M|% following functionality.

Camera Icon - Take a picture. Only active if one or more cameras
are online. This command can also be initiated from the Picture — From
Camera menu.

Previous Image — Go back one image. When the first image is
already active, the left arrow will be dimmed.

Next Image - Go forward one image. When the last image is
already active, the right arrow will be dimmed.

M M Icon - Initiate Multi-camera mode. Only active if two or more
cameras are online

Probe Icon - Trigger the cameras in Multi-camera mode to fire
simultaneously. This icon is only active if two or more cameras are online,
and in M Mode.
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Cursors Bar

The Cursor Bar is made up of nine icons.
A I_:__ &G0k | fa| g 2 2 These have the following functionality.

(] Selection Cursor () —This is the default cursor. This cursor must be
active when you wish to do any point selection.

[ Cross Cursor () — Use this cursor is manually locate points in the
image that are located in the driver file. If the label of a driver point is set
the cursor will automatically change from the Selection Cursor to the
Driver Points Cursor.

New Points Cursor () — Use this cursor is manually measure new
poinfts.

© SuperFind Cursor () - This cursor allows new points to be
measured in all images (in which they exist) by measuring them in a single
image. The point is measured in the current picture and in any other
pictures that see the point. The point is then automatically triangulated
and added to the current driver file. Refer to the SuperFind section for a
more complete description.

OK Cursor — AKA "God Mode". This cursor is used in conjunction
with the Driver and New point cursor. When activated many of the target
criteria rules are disabled. This means that targets that fail the
acceptance criteria can still be measured. WARNING - Including
unacceptable targets in the measurement can produce inconsistent and
inaccurate results.

P Global Rename Cursor — Use this cursor when you wish to rename
points in the images or driver file. All observations to the point will be
renamed with the new label. Note that points in the previous Bundles will
NOT be renamed.

7] Rename Cursor — Use this cursor when you wish to rename points
only in the current image or 3D file.

% Global Delete Cursor — Use this cursor when you wish to delete

points in the images or driver file. All observations to the point will be
deleted. Note that points in the previous Bundles will NOT be deleted.
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Delete Cursor — Use this cursor when you wish to delete points only
in ’rhe current image or 3D file.

View Bar

The View Bar is made up of four icons. These have the
t. |2 | £ B following functionality.

t.] Up on level - Press this icon to move one level up the directory tree.

" Bring Project to Top () — Press this icon to bring the V-STARS
directory to the foreground.

A Show/Hide Zoom Window () — Press this icon to activate or
deactivate the data zoom window. This icon is only active if a picture
window is open.

[ Show/Hide Data Window () — Press this icon to activate or
deactivate the image data window. This icon is only active if a picture
window is open.

Right click in the data window to view the additional options.

B Frame002 -

Pixel View — Display pixel

Z08 3 179 0 zos 3 1749 i} i} i} i} i} i} i} u} u}
grayscale values. ¢ 0 o 0 @ 0 6 0 6 9 0 W 0 @ 0o 0
u] u] u] u] u] i} i} i} i} i} i} i} i} i} u} u}
. . u} u} u} u} u} n n n n n n n n n u] u]
Target View — Display ©® o o o o 0 o0 N o 0 0 0
potential target pixels. o 000 oo o R o 0 oo
1] 1] 1] 1] 1] i} i} T arget View i} i} 0 0
u} u} u} u} u} n n n n u] u]
Size to Zoom - Resize Data b0 b0 0By Size To Zoom o 000
. u} u} u} u} u} n n n n u] u]
window tfo match Zoom 0 o o 0 4o o a0 Hid 0 0 0 0
Wlndow u} u} u} u} u} n n laf= n n u] u]
u] u] u] u] u] i} i} i} i} i} i} i} i} i} u} u}
u} u} u} u} u} n n n n n n n n n u] u]
Hlde - C|Ose DOTO WlﬂdOW. ||_I:IW = |:| |ngh = EDB ,.-"}‘:
Status Bar
Fready |-8.7210,-4.2300 | i

The Status Bar displays the status of V-STARS. If animage is open, the XY
location of the cursor will also be displayed.
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Construction Bar

F ] The'Cons’rruc’rion
HPal 0% (F= RN & § - (it

will only be active
when the cameras are in M-Mode. For a description of the functions of
the icon, please refer to M Mode Manual.

Movement Bar

Movem._F3/ The Movement Bar is used to control cameras connected to
+ 9 the Electronic Pan Head. The buttons will be disabled unless
4 = | acamerais connected to the pan head.

¢
-

Show Data Window

Switch on the data window. Please refer to the explanation given under
the View Bar section.

Show Zoom Window

Switch on the zoom window. Please refer to the explanation given under
the View Bar section.

Show Labels

Switch on the target labels in the picture window. The labels will be
displayed in green.

Show Crosses

Switch on the crosses that identify targets. If crosses are switched off then
the labels will also be removed. The crosses will be displayed in green.

Show Scan Points

Show points that have been identified as potential targets by V-STARS.
Scan points are denoted by red squares.

Show Objects

Show the location of items such as Scale Bars and the AutoBar. A yellow
line drawn between the endpoints denotes a scale bar. A yellow cross
through the outer points identifies an AutoBar.
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Tools Menu

b Bl J Custamize
I WinTrans
R Command Prompk
Edit AT File
Explarer
Excel
BAE reduction

Ere Wiew | Tools Window Help

=

Customize

It is possible to add programs to the tools menu. This means that you can
call programs such as Word, Excel or Explorer directly from V-STARS. To
add a new tool:

Select the Customize option from the Tools Menu.

Press the Add button to add a new tool.

Browse to the appropriate executable using the "..." button.

Enter any relevant arguments.

Select the initial directory for any data using the "..." button. If you
want the command to use the current project directory as the
initial directory, leave this field blank.

6. Press OK to accept the tool.

L~

This dIO|Og shows Customize Tools x|
how fo creg’re a T A
tool that will open Eommand F'_rnmpt

an explorer Edit A5C File Delete |

window to the
current project.
This is done by
running explorer
and parsing the Mave Lp
arguments “/e,.”.

BAE reduction

Move Down

Coammand: ICZ'\W|NNT'\EHD|D[EI.EHE

Argurnents: I.r'e,.

|

Imitial Directary: I

s I Cahcel
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Zipping a Project

You can easily compress (zip) all project data using the Zip Projects
commands on the Tools menu. This is accomplished using PKZIP. The
compressed project is a .zip file that is given the name "project name.zip".
You have two choices; you can save all data, or all data except the
image files (*.gsi files). This feature is useful for saving a completed project
in a compressed format that saves space. However, its main use is fo
allow you to easily zip up the state of a project when a problem or bug is
found. Then, you can send the zip file to GSI for analysis. We urge
customers to use this feature. Often, as you work around or through a
problem, you end up changing the state of the project, and we can no
longer reproduce the problem. It will help us fremendously in finding and
diagnosing problems if you use this command immediately after finding a
problem.

To save a project, select either Zip Project - No Images or | Tools Window Help
Zip Project — With Images from the Tools menu. A DOS Customize
window will be displayed showing the progress of the ZIP
operation. We recommend you not do anything else
while the ZIP operation is running. When it is done, the
DOS window will disappear, and the data you selected

WinTrans
ommand Prompk
Edit A5CII File

) ) ) ) . . Explorer
will be saved in a file in the project directory. The file's Exel
name will match the name of the project and will have BAE reduction
the name "project name.zip". Zip Project - Mo Images

Zip Projeck - With Images

% The Zip Project — With Images command will only zip
the .gsi files if they are in the project directory, or a subdirectory of the
project directory. Use the Import Images command to copy the images
into the project directory.

167



. - » -

Right Click Menus

The following dialog boxes and menus can be accessed by "right-clicking”
in certain areas within the V-STARS project. Right click menus are a very
handy way to access some of the more commonly used V-STARS
functions and commands.

Cameras Icon

Right click on the camera icon or on any camera in the camera tree.

Add - Add a camera to the project. The

File Project MMode Command following dialog is opened. You can select
J ﬁ| - =+ | M |x a camera or have the option to Browse for
a camera. The cameras listed are located
n in the ¢: /GSI1/System directory.
b door part 3
=8 Cameras Select Camera(s] |
ATar = I BN et
H? dd i i) INCA 2 6.3 17mm sn201
B ... i@ INCA 2 6.3 17mm sn216
E Drefault Cancel |
= |pdate
B Delete

DefquIiF Set the camera as the
"active" or default camera. This is
only applicable when there are

more than two cameras in the
project. The default camera will &l

be the one that fires when the Select Al |

cameraicon is pressed.

Update- The update command will copy the camera parameters in the current
project to the camera in the C: /GSI/System directory. If the camera does not
exist in the System folder, you have the

option to copy it there. An update is
tantamount to a camera re-calibration
and should not be completed unless
the network used to re-calibrate the
camera was an especially strong one. Ok, I Cancel |
The update command is password
protected to prevent accidental
implementation.
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Delete — Delete the camera from the project. The camera is deleted to the
Recycle Bin (& Recycle Bin ) gnd can be refrieved if necessary.

Pictures Icon

Right click on the picture node icon or on any picture listed in the picture

free.
Information - Retrieve information about the
File Project MMode Command current picture selected. The following dialog is
opened. You can examine data related to the
+~ =+
J = | | i | » particular picture. This item is not available if the

Picture node is selected.

b door part 3

E‘ﬁ Cameras Picture Information
] IMCA B.3 17mm =n039
=B Pictures Framel01. pic

B FC o o
_____ E Infarmatian

Camera Mame: IMC& E.3 17mm zn0339

..... B v Enahled Image MName: frame001. gsi

..... Image Resalution:  Unknown
= Hezect

""" E DriveBack [= . 2) 28.06,-28.96.9.329
""" E [az. el, moll): 76.19, -32.33, 68.02

----- B  Setlmage Path

Meazured Paints: 3405

""" B  Rescanlmage Path Label I m V] 7|
[‘]Eﬁ_}] D¢ Include &l Images o CODE2 73484 1.7015 -
=40 b CODE18 72297 7710
Renumber & CODE22 55320 16147
| Delete &b CODES2 41340 25674
# CONTROLI 31021 5.4542
e A B ar & CONTROLZ Q06E 42907
b CONTROLS 59354 25183
oot 4 1 nnce o oo =l
Enabled - Enable and disable Select Picture(z] to Enable/Dizable |
images in the picture tree. If a :
particular picture is selected, %Framenm.p!-:
then it is the only one a?ameggi.pp
enabled/disabled. To EF::::DDE-DE
enable/disable multiple images, ﬂFramennEEic
right click on the picture node. ElFrameDl:l?.pic
Disabled pictures will be EFrameDDE.pic
displayed with a red line through
ared circle.
A Frame001 pic
A Frame002 pic
Bl Framel04. pic Select Al |
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Resect - Opentheimage |[(aianii |
resection dialog. Referto
the Basics of Picture Foints|  RMS | Close |
Photogrammetry for more 3317 0. 24um E— |
information on the 231 0. 24um it
Resection process. 3203 0. 43um

) 3375 0.2um
If Resect is selected from Framel02. pic [ U IV Select All |
the main Picture node Select Riesected |
then all the pictures can
be resected from the one SE'ECtQ”fESECtEdl
O!'O'.Og- The Rejection Rejection Limit fum): [50.00
Limit can also be setf from
within this diolog. [ Automatic Fejection

Driveback-The DriveBack Pictures X |

driveback command is

used to check all the Picture F'u:uints| [ [0 P'u:uints| RS | Close |
pictures for points that 3372 N/& - 0.20um DrivaBack
haven't been measured 3366 MAS  0.22um Dinvebac |
yet. Itis especially useful 33?2 Ejﬁ g-;ium

when new points have - W Déaiﬂg

beep odpleq fo Thle . 3209 N8 0.22um

project via triangulation 2975 /A OZlum

process. The number of

k h e [ 3355 Mad 0.2Tum Calact Al
new points found in each =

picture and the RMS
closure is displayed.
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Set Image Path — Opens a file dialog box that is used to locate the image directory.

Rescan Image Path — Checks the image path for any new images. This is typically
used when pictures have been added to the project.

Include All Images - Searches the image path and re-imports any images that
were previously deleted or added.

Renumber — Renumber the images from the lowest available number.

% Images in the Recycle Bin must be deleted in order to reclaim the numbers
associated with deleted files.

Delete — Delete the picture from the project.

% The physical image is NOT deleted, only the V-STARS reference to that picture
(the pic file). The picture can be restored from the Recycle Bin or added using the
Include All Images command.

Data Icon

Right click on the data node icon, on any file listed in the data tree or any
of the objects listed in the individual 3D files.

New - A new data file can be 2 Information | |

: . 3L
created using the Data File =3 BT N basric
command. A new point can be W30 Impot -
added to any file using the Point & 50 Export . . .
command. Itis also possible to P Update y  Lonstuction Ubject
create a new construction object [ Ri——
from the New menu. Please refer to *;‘"5'”";3”‘ *
Construction Object section for a fanstorm
full explanation AutoR elabel

. Rename Autakatch
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Import - The Import command allows you | &30 Door Driver
to import various files or objects into a E"'?n'm
V-STARS project or file.
T MNew »

AutoBar — Add an AutoBar to the project. | | SIS =
This is very useful for customers with .@'ﬁ BT L
multiple AutoBars. Typically, the AutoBar Llpil= | bl
is imported automatically for you at the Alignment ¥ ToDesign
start of the AutoMeasure routine. Refer Transform Construction Data
to the Import section of the manual for AutoRelabel Offzet
more information. Rename Autoh atch Setup
Select AutoB ar[z] B3 | Driver File

"i“.-’-‘«utu::l:uar [Neta e

"f’ Large Autobar . Template File

ﬂl Delete

Driver File — Import a new driver file
into the V-STARS project. Refer to
Import Driver File section of the
manual for more information.

Data File — Import a data file in to the
project. This is done via the standard
Open File Dialog.

Construction Data - Import the

construction objects of the selected file ~ To Design —Import the points of the
into the construction area of the selected data file in to the design
right-clicked file. This is useful to fransfer ~ area of the file that was right clicked.
previously created construction objects ~ This is done via the standard Open
into a 3D file. File Dialog.

Offset — Import offset values for individual points via an offset file. The offset

values are added to the offset column for each of the poinfts listed in the offset
file. The offset file has the following format:

Point Label Offset

The file should be saved with a *.txt extension.
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Bac.k Foer:rd Zoom ZOO?’ Fit View Search Conftents

n ou

Setup - Enter the setup dialog Import Setup |
for the IGES import. The
options are shown in the
adjacent image. 7 o

IGES |

[ Mub Curves
¥ Murb Surfaces
¥ Trimmed Nurb Surfaces

k. I Cancel Ll

Export- The Export command allows you to

export 3D files or points from V-STARS info B8 Framel02.pic
other file formats. 38 Data
L:_| e d TETUFOINEI ST
. . . Information
IGES — Export points, lines, circles, planes, etc
into an IGES format. Mew N
[rpart r
VDA - VDA is a common automotive file lfDEf
format. The file outputted must be the driver pdate EURE
file. If aregular data file is selected the VDA | B-{  Alignment 3
option will be dimmed out. #-1 Transform D
= AutoRelabel AT
V-SURF — Export V-SURF surface Rename Autobdatch Delcam
measurements to an output file. A V-SURF 1.1 w Diiver File ECDS
license is required. A i DeFe M Bl
] : Metralog
@ Il lemplate Eile NE
3D - Export a 3D file into a new 3D file.
Delete L
AAT - Export data to a Caps NT file format. Te
The file outputted must be the driver file. If a Setup

regular data file is selected the AAT option
will be dimmed out.

Delcam - Export data to a Delcam file format. The file outputted must be the
driver file. If a regular data file is selected the Delcam option will be dimmed
out.

ECDS - Export points into the ECDS file format. This is a data file based the ECDS
theodolite system.

ManCat - Export points to the ManCat file format. This is a data file based the
ManCat theodolite system.

Metrolog — Export points to the Metrolog file format.
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NC - Export points to the NC (Numerical Control) file format.

XYZ - Export points to an XYZ format as space delimited. The format exported is

Pt Label X Y Z Sigma X Sigma Y Sigma Z Offset

Text — Export points to a text format as space or tab delimited. This is set in the
Setup dialog. The default format exported is

Pt Label X Y Z Sigma X Sigma Y Sigma Z Offset

Setup — Change the export options for V-SURF and Text Export. The following
dialogs are available.

Text - Swap betweenTab | S

and Space delimited. The -
output fields can also be et | V-SURF|
selected. —Seperator

f Tah Space

— Fields

] I Caricel | Ay 1] |

V-SURF - Swap between Export Setup |
Tab and Space delimited.
The output fields can also Test  W-SURF |
be selected modified. T Fislds Seperator
* Heasured T Tab
The points can also be " Projected % Space
sorted by Label, X, Y, Z or " Difference
Total residual. I™ Include Header
— Sork by
(i lahel s 0% Z 0 Tatal
% Azcending © Decending

(] 4 I Caricel Ay 1]
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Right-click on Design Points

By right clicking on the design point’s 36 Data W UFiAW_6
icon, a number of options are =30 BMw Part 3 g Egim—?n
available. These are shown in the E‘ Desian A D 11
adjacent image. 1 ™

E ECDS
Export — A number of export files ? Move ta Measured b anCAT
options are available. An explanation o-md | Delete NC
of these can be found in the previous ad Residuals Al
section. If the Design folder is right- w37 Point ta Line Teut
clicked, an IGES export is also -9 Paint to Surface Setup

A0 Rundle

available.

Delete — Delete the entire folder or

Moved to Measured — move the Design oarts of the folder.

points to the measured folder.

Right-click on Multiple 3D Files

Merge - You can merge several 3D files into a single Bundlel
3D file using the Merge command. Points with the
same label are averaged, and the average values
of the points are written to the merged file.

& |mfermation
To merge a number of files, select the files you want Mew »
to merge and select the Merge command. A dialog |t »
box will appear. Enter the name of the merged Expot b
data file in the field. Press the OK button. The 3D file Update v
with the merged data will be saved in the current e
project. If Merge is grayed out, you have not Alighment N
selected at least two 3D files. Tiarsionm
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% Ensure data is in the same coordinate system prior to merging. Merging
unaligned data sets will produce unpredictable results.

Right Click on Points in Design

Solids — Pass highlighted points into a Solids

function. Refer to the SOLIDS Section for more &« > [m]=

information.

Copy - Highlight points and select Copy to
copy them to the clipboard.

M V-STARS - [bmw door part 3.prj]

File Project Mkode Command  Picture  Wiew Tools  Windo

[

brows door part 3
@l Cameras
=Bl Pictures

B8 Frame001.pic
B8 Frame002. pic
B8 Frame004.pic
Bl Frame005. pic

Paste — Paste points from the clipboard to the % aleention
3D ﬂle. ----- B Frame008.pic

Delete — Highlight points and select Delete to

delete them from the Design folder.

EIE@ Ciata
[#-30] AutaMatch

............ i ¥
GNE 7352 172363
Solids 3
Add|Bait
AvErage

[Migfatice
e

Copy
Paste

[Ealibrate Brate Tip

Control - Points in the Design folder can be set as control
points. Control points are held fixed in the bundle process.
To create control points, highlight the points you wish to
mark. Right click over the points and select the Control
option. Points marked as control will be displayed with a

different icon.

Right-click on Measured
Points

By right clicking on the measured point's
icon, a number of options are available.
These are shown in the adjacent image.

Export — A number of export files options
are available. An explanation of these
can be found in the previous section.

Moved to Design - move the Measured
points to the Design folder.
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[+-30] BMw/ Part 4 mj
ﬂ Bundle Delete |
(- 30] Bundlel
{% CONTROLT  3.7352
MY COMTROLZ 24914
Y CONMTROLE 32584

FA M alulAkd =Tu1lF] 290

EIE@ D ata W LT
EI;IQ Brw Part 3 o LABEL
[+-[38] Design wp LABEL

N R

o

. ECDS
EH ko bo Design M anCAT
Delete MHC
- %# Point to Plane AL
Teut

El}s‘} Foirt bo Line
o }9 MNewLine Setup
£ 8% Print bo Suface

Delete — Delete the all the points in

the folder.
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Right-click on Created

& | B C| D RMs|

. M rocon n1Ecy (2404 31851 01941
ObJGCts Froperties
heazure
By right clicking on objects Flip
Offzet

created in V-STARS such as Planes, T
Lines, Circles etc. a number of Ewport b
options are available. The options o
available will depend on the type
of object. The adjacentimage
shows the plane options.

Delete

Properties — Display the Plane Properties |

properties of the object.
General |

C: |-3.1851

Rejection Limit:  |0.5823

Final Rk5: IEI.1E|41
2k, I Cancel | Spply |

Measure — Create a Select Object(s]

]
measurement to that object.
The objects available for
measurement are listed.
P <0 Plane Cancel
. '<><Z> Plane —l
Check the Design check box @ /2> Plane
to measure to Design objects. & NewPlane
Select Al |
[ Design
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Additional objects can be located Select Object(s]
by changing the pull down menu to
another object type. ;”’fa':“ L ok ]
anes

. - . . Cancel |
Flip — Flip the positive direction of Circles ks
the object. Only available for Spheres
planes and surfaces. g”’;’es

Lrnace:s
Select Al |
[T Design

Offset — Offset the plane and Dffset |
create a new plane. The _
adjacent dialog contains the Offset Value: [T z=3
offset options available. The Label Modifications
original plane can be deleted [ PreFix |_Elffset [max. & chars]
by selecting the Delete W PostFis
Components check. The
plane is offset in the direction [T Delete Components
of the plane normal, unless the
offset value entered is [ ok ] Concel |
negative. Refer to the SOLIDS
section on Plane Offsets for
more information.
Export — Export the selected
objects to a Text or Tabbed Narne [ al Bl CJ D] FMS

| ewPl

found in the property section EyGl 0.9743 01933 01147 08626 0.0000

will be written to a text file. This

I

Soeice 4348 07382 -27.3834 0.0840

text file can be directly P Newl  Measue 1351 O0BS1 05702 00010
imported into Excel. Flip
Offzet
Delete — Delete the selected Tef
objects. = Tabhed Test
Delete
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Right-click on Measurement objects

By right clicking on objects in the measurement section, it is possible to export the
measurement results directly to a .ixt file.

. » » -

Point Label | Proj|  Projv| ProjZ| Deka| Dettay | DetaZ|  Total| Oifset
o TARGET4 -1.1651 -15.8935 -65416 -0.0002 00000 -0.0000 -0.0002 0.0000
o TARGETS -1.18%5 -15.8126 -6.0016 00009 -0.0001 00001 00003 0.0000
o TARGETE -1.1762 -16.0684 -6.7301 -0.0004 0.0001 -0.0000 -0.0005 0.0000
o TARGET? -1.2142 -15.7364 54699 -0.0013 00002 -0.0001 -0.0013  0.0000
o TARGETS -1.2007 -15.983% -61899 00016 -0.0002 00001 00016 0.0000
SIPEEEE < ooo 1covco cotmo0op0s 00001 -0.0000 0.0006 0.0000
Tox
~ _ Tabbed Text
Delete T
Right click on distance Point Label1 | PointLabel2|  Dx|  ©Ov| DZ| Total| Sigma
measurements to SIGHIRE nnTRO > 1 0R74 RE9m1 B1BE0 26195 0.0004
convert these to Export v
Scalebars. Convert bo Scalebars
Delete
Update -The update command is used ~ [7-38 Data
. iy . ...:-rlm
to update the values of objects within o Information
V-STARS. New R
. E‘ Irpart 3
AutoBar — Deletes the current project E xpart »
AutoBar and replaces it with the E Update J  AutcBars
update project AutoBar values. y Alignment Prabe Paints
- : Transform Construction Objects
El"'f! AutoRelabel )
El"'§ : Renarme Autahd atch

Probe - This option is only available when there are probes in the project. Any
probe measurements present will be updated using the probe calibration values
in the project. This option is useful for instances when the probes used in a
measuement are recalibrated after the measurement. The new calibrations can
then be applied to the original measurements.

Construction Objects — Update or add any of the construction object found in
the 3D file. Construction objects are typically updated automatically after a

bundle.
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Zoom
in

»
Forward

Search Confenfs

Alignment - The alignment !---J Bundle
menu accesses the V-STARS Fe-3D) Bundiel
alignment functions. Please =30 Bundiel(
refer to the Alignment Section ﬂ%ﬂ?ﬁ
of the manual for more Information
information. . Rﬁ Meve ,
. . - [rnipart J
Residuals — Quick ---f-? E xpart ,
View the results of a Quick A Update g
alignment. From this dialaog it - & P — =T
is also possible to re-calculate -~/ Il seichas T e
. A I S O Tranzfarm Residuals - Standard

the tfransformation using a ;

. . . - AutaRelabel )
different rejection factor. 4. 30| Fine. Rename AutoMalch Ais

. [+ ﬂ Frar i i Bluics:
Residuals - Standard G- J = Drriveer File Standard
View the results of a Standard | & Sealep:  UEtElFlE A
alignment. From this dialaog it | Prabes  [EmHEEFIE Manual
is also possible to re-calculate  [&ft Fecyele [ oppe NGk Frobe
the tfransformation using a Standard|Fte
different rejection factor.
Setup

Axis— Initiate an Axis alignment. Select the Anchor Point, Axis Point and Plane
Point. The Anchor Point coordiante value can also be set from the dialog
window. Use the radio buttons to set the axis directions. Refer to the Alignment
Section for more information.

Quick - Initiate a Quick Alignment. Refer to the Alignment Section for more
information.

Standard - Initiate a Standard Alignment. Refer to the Alignment Section for
more information.

File — Select the File option to display a dialog from which a file with pre-defined

transformation values can be loaded. Transformation files from CATS, HOLOS,
and GSI are currently supported.
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Manual - Manual shift, rotate or Manual Alignment |
scale a 3D file. To shift the data in

X, Y or Z, type the shift values in the - shit

boxes and press the Begin button. s |E ift |D 7 |n
The value in the boxes will be :

added to every point in the file. ~ Rotation

% Degeez  © Fadians

To rotate the data around the X, Y,
or Z axis, enter the rotation value in
the appropriate box, and press the
Begin button. You may only rotate Scale: |1

around one axis at a time. A

positive value rotates counter- |?gin| e | IW'
clockwise around the axis as
viewed down the positive axis.
To scale the data enter a value in the scale box and press Begin. Every point
coordinate will be multiplied by the scale value.

= ID ' ID = |0

% The Undo button will only undo the most recent alignment.

Setup — Modify the default alignment Alignment Setup |
settings. By default the scale in the Quick
and Standard are allowed to adjust. By -
default the Automatic Rejection is also ¥ Automatic Fejection

ehobled. If the Autorpahf: Rej.ec.hon is Reiection Limit —
disabled, then the Rejection Limit can be

set. The convergence limit and the Convergence Limit: |1E.|:||:|5
maximum number of interations can also be : .

sef P aximurn [terations: |-| 0

| k. I Cancel |
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Transform — The Transform option loads the Transformation Wizard dialog. Follow
the instructions fo complete the transformation process.

Tranzformation Wizard Ed

ﬂ.&utnh’latch [ Select the 30 data zet

which will defing the
30| BMw Part 3 coordinate spstem for the
B :

tranzformation.
ﬂ Bundle
30| Bundlel

ﬂ Bundle10 lI Import D ata File |

< Back I MHext = I Cancel |

Press the Import Data File button if the file is not already in the 3D folder.

Transformation Wizard B4

Chooze a name far the
transformed data zet, and
a point rejection limit in
L the unitz of the target
Fiejection Limit coordinate system

I'IEIEI

< Back I MHewt > I Cancel

Enter a name for the new transformed data set and a rejection limit to use for
the fransformation. Press Next to continue to the next step of the tfransformation.
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Transformation Wizard B4

Select the type of
tranzfarmation, and
whether to hold the

™ Standard scale.

[T Held Scale

< Back I Finizh I Cancel

Select the type of transformation and whether the scale needs to be held. A
Direct transformation is a simple subtraction between the two data sets. Press
the Finish to process the fransformation. The results are displayed in a WinTrans
dialog. Refer to the WinTrans manual for more information.

WinTrans _ =]
File Help

Wintransl Direct I Bz dlignment  Guick IStandardI

Frimnary. .. | ID:‘-.mDve mettransfer 25papers\Boeing Large Scale - Long Beach [arc)ybrw cj

Secondany... | ID:"-.mDve mehtranzfer 2\papershBoeing Large Scale - Long Beach [arc]\brw cj

Transfurmed_,_l ID:"-.ml:lve mehtranzfer 24papershBoeing Large Scale - Long Beach [arc)\brw cj

Difference ID:‘-.mu:uve mettransfer 25papershBoeing Large Scale - Long Beach [arc]sbriw doo

Ophiong———— 1~ Summary
— Paints — lterationz
Prirnary |-|g M atching |'||:| 1 RkS: 12 2067

Hold Scale 1™ Secondary [332 Accepted [10

— RS of Differences
# b z Tatal

36734 |5.2328 |10.3963 [12.2067

Beqin... | kare... |
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AutoRelabel- The AutoRelabel option loads the AutoRelabel Wizard.
AutoRelabel is an automated way to fransfer the labels of one set of points to
another set of points. In order to work, there must be common points between
the two sets. These common points are used to compute a tfransformation.
Once transformed, poinfs that fall within a nearness threshold have their labels
transferred.

Follow the instructions to complete the automatic relabeling process.

AutoR elabel Wizard |

DISM Par I s R
ﬂ Bundle

30| Bundlet

30| Bundle10

30 Final Frame

30| Frame Paints

Faint Mames

= Irpart [1ata File |
% Back I Mext = I Cancel

Start by selecting the file that contains the labels you wish to transfer. Press Next

to continue.
AutoR elabel Wizard Ed |
Felabel Chooze a point nearness
% Orly AutoM atched threshald and zelect if all the
 allFoi points or just the automatched
aints points should be relabeled.
Usze Paint Sigmas; [
Meamess Threshaold: I':'-'I inches
Copy Offset from relabel fle [
< Back I Mest = I Cancel

A Nearness Thresholdwill be selected automatically depending on how well the
common points fransform. You have an option to Relabel all the points or only
points that have been AutoMatched. The Only AutoMatched is selected by
Default. If the label file contains point offset information it will be copied over if
the Copy Offset is set to tfrue. Press Next to continue.
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AutoRelabel Wizard
Current | Mew | a | Press the Finish button
e e
TARGET2 FARTES : °
TARGET PARTED pointz to relabel.

T.L"-.F:IEiETﬂr FARTET Paints miszed: 57
TARGETS Estichi=e

TARGETE srAsRi=x] Total points: 262
TARGETS ARyt

TARGETI EGEGYEEE] j Show Mizzed Points |

FA C T

< Back I Finizh I Cancel |

The number of points missed by the AutoRelabel with be listed. To view the
missing points, select the Show Missed Points command. If you sfill wish to try and
relabel the missed points, press the Back command to go back a step and
increase the Nearness Threshold. Press Finish to close the dialog.

Rename AutoMatch - Use this option to |

automatically group relabel points in the 3D

file to another starting label. Only points oz ef paaies - S3

that start with the key word TARGET will be Mew starting label  (IFEEE
relabeled. If the Driver file is relabeled then
all the corresponding observations will also oK I Cancel |

be relabeled.

Driver - Set the current 3D file as
the driver file. If the file is aready T |
the driver file then it will become a

normal 3D file. We strongly recommend that you re-resect all of pour

pictures when changing driver files.

If a 3D file is selected as a driver, Do you want to resect all pictures?
you will be prompted to re-resect
all the pictures in the project.

Detail- Set the current 3D file as a detail file. This option is only available if the
cameras are in M Mode. Please refer to the M Mode Manual for more
information.
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Template- Set the current 3D file as a Template file.
This option is not available for the current driver file.
The Template function is used to activate Feature
Targets. Feature Targets are special calibration files.

Right click on the Template file to make it Active or to
remove the Template status.

Delete - Delete the current file from the project. The 3D is aelefed to the R‘ecycle

Bin and can be retfrieved if necessary.

. .

:'Iﬂ —anT
y Autabd atch
T T hctive
=8 Erli Template File

Delete

""" B T
AvutoB
El “f" ILu D. arsﬁ
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ScaleBars Icon

Right click on the ScaleBars menu to add, modify or remove scale bars.

New —Create a new scale bar using the following  [RaEAE RN LT g E Ry

diolog. File Project Mbode Commang
DRk

ScaleBar Mame: |[RIE=Is=|E =

b door part 3

—Scal ;
= o g _ Elﬁ Cameras
Firgt Paint Label: I P INCA £.217rmm sn39
Second Point Label: I Pictures
EIE@ [rata

Length: IEI

— Temperature Compenzation

[+ 30 BbW Part 3
ﬂ Bundle
30| Bundiel
ﬂ Door Diriver

b aterial: IFIKED j Elf S caleBars
Calibrated Temperature: IES b /’w
..... Rec =
Temperature L nitz: IFahrenheit j @? Y Add
v Enabled
Eane | pdate
Setup
Delete

Add - Add a scale bar from the system directory
or browse for one from the computer or network.

Select ScaleBars) A
7

Enabled - Enable or disable
a scale bar.

Update - The update

Cancel command will copy the
scale bar parameters from
the current project to the
scale barin the
C:/GS1/System directory.
If the scale does not exist in
the System folder, you
have the opftion to copy it
there. An update is

Select Al tantamount to a scale bar
re-calibration. The update
command is password
protected to prevent
accidental update.

i

Browsze

i
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in

ScaleBar Setup Setup — Implement temperature

compensation. Check the Use
Temperature Compensation to

— Temperature Compenzation

[ Use temperature compenzation implemen’r the Tempero’rure
compensation. Enter the temperature at

Starting Temperature: [B2 the start and at the end of the

Ending Temperature; IEE photography.

Temperatue Unis: [Fahvenhet [~ Delete - Delete the scale bar from the

project. The scale baris deleted to the

Cancel | Recycle Bin and can be retrieved if
necessary.

Recycle Bin Icon

¥ V-STARS - [bmw door part 3.prjl Right click on the Recycle
File Project MMode Command  Picture Wiew Tog  Din menu to restore or delete
items placed in the Recycle
G+ =+ | M - e .
J | | |‘l. J e S/ Bin. Use the Restore function

to restore individual files or
the Empty command to

. b doar part 3

= ﬁ Cameras Restare . .
Lo IMNCA B3 1 7mm sn039 Delete empty the entire bin.
Fictures D

B E t
Elgﬁ [rata LE

[+ 30 BMw Part 3
ﬂ Bundle
: - J Droor Drrivver
=- j" Scaleb ars
- & Goale

'@ Fecycle Bin

Right Click on Picture Thumbnails

|| Information - Refrieve information about the
e ~TE current picture selected. You can examine data
related to the particular picture.

Contrast- Adjust the viewing conftrast of the
Informatian thumbnails. The Auto setting selects the optimal
Contrast contrast setting.
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Right Click in Picture

SuperStart
The SuperStart command will reset the == TN N ey
open picture and complete the following ggpe,gta,t L "‘-‘-.‘.._
processes: AuteStart | % o,

4 Resect "‘ i“ﬁ

1. Scan image for potential targets. jif Line L Y “a

2. Determine the whether an AutoBar is _;':" m I"‘m
present. F Foe Y\

3. Decode any codes that are present. _— §,

4. Use the known (in XYZ) coded Contrast  # %
targets and AutoBar found to Nﬁ' LY
determine the location in space
(resection) of the image.

5. Driveback to any points in the Driver
file.

If the frame has been measured
previously then You will be _ -
warned before the imoge is @ i:iepjéit:[:r;v%ll delete all meazured points in this picture,
reset.

Ho
AutoStart

The AutoStart command will use the existing resection values to driveback to the
points in the driver file. Any points already measured in that frame will be
skipped.
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Resect

The Resect command will open the resection dialog.

The dialog displays the position (XYZ) and attitude (Az, El, and Roll) of the
camera in space.

The Rejection Limit can be adjusted and the resection re-run by using the
Resect button. By selecting Automatic Rejection, the software determines the
optimal rejection limit.

In the residuals frame all the rejected points can be removed by selecting the
Delete Rejected Points command. Individual observations can also be
enabled, disabled or deleted by right clicking over the points you wish to
modify and selecting one of the options. Refer to the Basics of Photogrammetry
for more information.

Line — The line command is a search function to label or relabel points
automatically. The command will only be active after two points have been
measured or renamed. The search is performed based on the distance and
angle between the two previous points.

Retake — Retake the current picture. This command will only be active if the
camera is online.

Reset — Delete all the measurement and reset the picture.

Contrast — Adjust the viewing contrast of the pictures. The Auto setting selects
the optimal contrast setting.

Right Click in Graphical View

Right Clicking in the Graphical View produces the menu Solids »

in the adjacent image. dignment b

Sutafd atet
Ayverage
Distance
Wectar
Scale

Select L
[rpart 3
|Ipdate 3

[Nelete

Save lmage
Wiew Setup
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Solids
To use any of the measurement objects that use Plans
SOLIDS objects or Surfaces you must have a dlignment Line
SOLIDS and/or Surface license. Aot atch Circle
Sph
. Average ED =18
Please refer to the SOLIDS section of the manual Distance | e
for an in-depth explanation of the Solids menu echar Feasire
functions. Scale Frofest
Select » Elim
[rpart » [ Ffaet
|Ipdat 2
L Setup
[efete
Save lmage
"iews Setup
Alignment Solids b
. . Aligriment Residuals - Guick
Please refer to the Alignment section of the e S
. . Stafd Shek Resziduals - Standard
manual for an in-depth explanation of the bwverage
different Alignment functions available. Distance Auiz
Eluick.
Yeckor
Standard
Scale .
File
Select 3 b anual
[mport 3
|lpdate 3 Flan
Delete [ek: Erote
Shardand Frate
Save Image Gt
Wiew Setup R

AutoMatich

To activate this option it is necessary to select
three images to AutoMatch. In this mode of
AutoMatch it is up to you to decide whether the '
combination selected is worth AutoMatching. A @ Triangle goadness is 93%.
Triangle goodness number is displayed to help

this decision process. A figure of greater than
20% is recommended. The AutoMatch
generates a new "AutoMatch" file that becomes
the driver file.

Conkinue with aukamatch?
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Average

Create the Average of a number of

different points. Select the

ouf

» » »
Fit View Search Contents

Average Point

points and

then select the Average command.

Enter a name in the Label field and press

Ayerage Point Label:

[T Create Template

ITI Cancel
OK to create the point. The Average
command can also be reached by using
the M key.
Distance Point - Point Measurement |
Compute the distance between two | Name: TARGETZ08 TARGET268
points. If two points are selected the | Faintl: TARGET208
distance will be computed Fointz: TARGET 268
immediately. If not, a pgm’r dialog Distance: 11.9709 -
appears and the two points must be — 0.0005 :
selected. The Distance command A ' inches
can also be reached by using the [T Create Template
key. ok I Canicel |
Vector Vector Point |

Offzet inchesz)

To create a vector
point, select the two —1: —
points that define the [O O O |
vector and select o Fstr E— Mew Pait:
VeCior from The rlghf Irsr Falnt: BCON alnk: EIA Falnl
click menu or press the |TARGET 224 F|ip| |TARGET 238 VECTORT
Vv
key. The Vector MNew Point Pararmeters:
Point dialog is # 105393 S 0.0002
displayed. Enter an v 58403 S 0.0002
offset and a new point Z 01508 52 0.0003

label and press OK to
add the point to the
3D file.

[ Create Template

o ]

Cancel

To create a point in the opposite direction, enter a negative number in the
offset field. Refer to the Basic Measurement Sections for more information.
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Scale
Scale
caleBars | Label 1 | Label 2| Difference|
Apply the scale factorfo b 1apGeTzz - TARGETHIS  TARGETZ2 TARGET318  0.0007
the current 3D file. The 7 TARGETZ266 - TARGET332 TARGET268 TARGETZ32  -0.0003
Scale functionis a
convenient way to scale
a 3D file without running
the Bundle again. The o (v
results of the scaling are
summarized in a dIO|Og Scale Factor:  1.000034 Uritz:  inches
box.
Canizel |
Select - A number of selections can be Solids »
made using the Select function. D
i ] i ) Alignment — »
If the is active multiple items can be At stet
selected without holding the key. Average
Distance

N . Yector
Highlights — Select any points that have been Scale
highlighted. Points can be highlighted from

Highlights
[ mpart » Cloze Pointz
|Ipdate » Probed Faints

~ _  LConstructed Points

the graphical setup.

Close Points — Select points that are within a

distance tolerance. [Elete
i b eazured *
Select Cloze Points | Save Imags

Deszign 3

Distance: |1 inches w Probe r

[ Only &utobd atched

ak I Cancel |

Probed Points — Select points that have been probed.

Constructed Points — Select points that have been constructed.
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Measured
Select various Solids Objects that Solids g
have been created that are in the Llighment  ®
Measured Folder. Sutak etk
Average
Diztance
Design Weotar
Select various Solids Objects that 2cal E;:"nts
have been created that are in the Highiights e
Design folder. [rnpart 3 Cloze F'u:uinFs Circles
|Jpdate 3 Probed Pointz Spheres
Conztucted Pointz
[elete Curves
Probe b eazured Surfases
. . Save Image .
Select points that are in the Probe Vi Sl Bz ¢
Folder. Refer to the M Mode Frobe d
manual for more information.
Import Solids ,
To Design — Import the points of the selected Alignment  »
data file in to the design area of the file that e
was right clicked. This is done via the standard Average
Open File dialog. Diztance
ector
Construction Data — Import the construction Scale
objects of the selected file into the & plect .
construction area of the right clicked file. This To Design
is used fo transfer previously created Update > Construction Data
construction objects into a 3D file.
[elete Setup
Setup - Enter the setup dialog for the IGES S ave Image
import. Wi Setup
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Update Solidz r
Surface Measurements —-Only available if a SRTE b
V-SURF license is present. This command et
will update any previous Surface Average
Measurements made. This is necessary S'Staﬂce

ectaor

after either the surface of the point data

Scale
has changed.
Select 4

Construction Objects — Update or add any Import ‘

k . . Surface Meazurements
of the construction object found in the 3D

Canstruction Objects

file. Construction objects are updated WVEIEE
automatically after a bundle. Save Image
Yiew Setup

Delete — Delete the selected objects

Save Image - Save the current graphical view to a BMP file. This file can be
added to reports etc. To reverse the background on the file save open the
View Setup dialog and select the Display Colors Tab. Check the Invert Pt/Bkg

on Save. The view can also be save using the Windows

This will paste the current view to the clipboard. From here is can be pasted to
a Word document or any other Windows program that supports image data.

View Setup — Open the View Setup dialog. Many display options are accessed
through the View Setup dialog. The View Setup can also be accessed via the

key. Refer to the View Setup Dialog for more information.
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Icons

Introduction

For convenience, the various icons used by V-STARS have been listed
below. Where possible they have been listed in the order they would
appearin a project.
V-STARS Project
=] Camera Folder
& Non-default Camera
& Default Camera
Picture Folder
B Resected Picture
B un-resected Picture
B un-measured Picture or No points found in Picture
@ Disabled
E Epoch Folder (M-Mode Only)
E Epochs
3 Data Folder
0 3D File
Design Folder
& Control Point
P& Construction Folder
& Average Point
"Q__;' Vector Point
' Curves
@ Planes
# Lines
QO Circle
@ Spheres
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B point List
¥ Measured Point
P& Constructed Point
% Probed Point
Probe Folder
% Probe Folder Points
+ AutoBar Folder
“i" AutoBar
# Surfaces
' Curves
& Planes
# Lines
Q Circle
@ Spheres
@l Measurements Folder
& Residuals
™ Point-to-Point
" Point-to-Point Curve
v Point to Plane Folder
W point to Plane
% Point used in entity
% Point measured to entity
2 Point fo Line Folder
¥ Point to Line
(8] Point to Circle Folder
O Point to Circle
[ Point to Sphere Folder
@ Point to Sphere
# point to Surface Folder
® point to Surface
*¥ Point to Curve Folder
* point to Curve
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‘E7 Plane to Plane

# Line to Line
& Line to Plane
3 Current Driver File
3 Detail File
il Template File
Tl Active Template File
# Scale Bars Folder
& Scale Bar
. probe Folder
W, prope
(T, Empty Recycle Bin
e Filled Recycle Bin

2 Job

B Good Picture
Ed weak Picture
B pad Picture
¥ Good Point

<

Weak Point
Bad Point
Good Scale Bar

Weak Scale Bar

B BN 0

Bad Scale Bar
Tool Bars

k Selection Cursor
== Driver Point Cursor
%= New Points Cursor
& SuperFind Cursor
OK OK Mode Cursor

§?® Global Rename Cursor
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¢ Rename Cursor

&% Global Delete Cursor

& Delete Cursor

%.. Up One Level

" Bring Project to Top

# Show/Hide Zoom Window
B8 Show/Hide Data Window
@ Take Picture

*+ Previous Picture

= Next Picture

M Change to M Mode

™, Trigger

» » » »
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Keyboard Commands

Basic Keyboard Commands

View

Fit -

Fit to X axis ~ |

Fit to Y axis

Fit to Z axis H

Zoomin / out /

Rotate CCW / CW /

Rotate up / down /
Rotate left / right /
Shift up / down /
Shift left / right /

Translation multiplier Inc / Dec /
Rotation multiplier Inc / Dec /

Reset view settings ’.
/=
Toggle X vector ’ﬂ.
—

Toggle Y vector

B.
/ﬂ

Toggle Z vector ’l
Y
Toggle total vector (@
Y
Residual scale Inc / Dec /
Ny
Measurement scale Inc / Dec /
Ny
Resect Cameras Select camera stations and then press
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Display
Line width Inc / Dec

Point size Inc / Dec

BBE
~ S~

AXis size Inc / Dec

Toggle point labels

i
=

Label size Inc / Dec

i
=

_
[
i

i

Label skip freq. Inc / Dec

~ S~

i

ﬁ
=

i‘
= —

Toggle Picture Stations

i
=

Toggle point rays

Toggle 3D data file title ’.
/R

Toggle tolerance bar ’ﬂ.
N

i
=

Object Analysis and Creation

Plane

in
= —

Line

i
=

_
[ 7]
10

Circle

i
=

19

Sphere

i
=

Measure

i
=

Flip positive normal direction

in
S —

Point Distance

S —

Average Point ’ .
—

Vector Point ’.
—

% The use of the Plane, Line, Circle and Sphere commands requires a
SOLIDS software license. The use of the Measure command requires a
SOLIDS or Surface software license.

Surface Analysis

Display stroke Inc / Dec /
—Nr [Ny
Display resolution Inc / Dec /
N [
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Enable / Disable selected surfaces
—r—

Enable all surfaces
Advanced Keyboard Commands

Toggle orthographic / perspective

Field of view Inc / Dec /

Tool Tip timeout, Inc / Dec f!! / f!!

Undo timeout, Inc / Dec H / H

Undo previous view modification

Crosshair size divisor, Inc / Dec /

Single selection precision, Inc / Dec /

Near clipping plane, Inc / Dec /

Far clipping plane, Inc / Dec /

New Keys

There are now some new hot keys that make V-STARS faster and easier.
The following keys have been added since 4.1

Enable / Disable Picture Stations ’ ' Select the Stations first
—

Resect Selected Picture Stations . Select the Stations first
-

Display stroke Inc / Dec - - V-SURF feature only
/

Display resolution Inc / Dec - - V-SURF feature only
/

Display resolution Inc / Dec / Curve Analysis
NN T ey

Display View Setup Display the 3D view

’/-! setup
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ContinUOUS THGGEN DEIAY .....uviiciieecieeeeee ettt e 137
CoNrAST = PICTUIE ..t et 188
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MATKING ettt et e e e et e e e e aae e e e eaaaeeeeearaaaeans 33
COPY POINTS et e et e e e e eaaee e 176
UMV S ittt ettt et e e e ettt e e e e ata e e e e saaeeeessateeeessaeeeaasssaeesensssaeeesnssseeeennnns 94
Data File
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