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Axis Alignment

e Exactly aligns three specified points with the
coordinate axes.

e Also called 321 alignment or Point-Line-Plane
alignment.

e Coordinate system defined by Anchor point,
AXxis Point & Plane Point.
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Quick Alignment

e Uses all common points “Design” & “Measured”
folders.

e Commonly used when all control (i.e. “Design’)
points are considered equally accurate.

e Example, previously established tooling points
are used to define coordinate system.

e “Quick” gets its name because operator is
required to do very little.
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Quick Alignment
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Standard Alignment

e The most powerful
— provides greatest confrol, but
— Involves more work 1o setup.

e Use when conftrol points are of unequal
accuracy.

e Example: when alignment data exists that
may only be accurate in one or two
directions.
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File Alignment
(“Align to File")

e File - Transformations based on imported
transformation parameters.

e Currently support CATS, HOLOS & GSI
formarts.
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Manual Alignment

e Manual - Transformations based on manual
shiffing, rotation and scaling of the data.
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Rigid Body Alignments

 Quick & Standard are so-called "rigid-body"”
transformations. (allow up to seven
parameters to be adjusted).

e Three translations (X, Y & Z), three rotations
(one about each axis) & scale

e Definitfion: does not allow shape of object to
change.
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General Definition

e “Measured” points are tfransformed info
desired coordinate system using the “Design”
data.
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Design Data

V-STARS 4.0 infroduced design data concept.

Design data sometimes represents engineering
nominal values.

Facilitates automation of alignment. The
alignment is run automatically after the bundle.

In addition, differences are automatically
computed and viewed.
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Creating Design Data

Cannot edit directly (read-only).
Methods of creation

Create (and edit) (example)
Importing Data from a File (example)
— XYZ file format

Data

;:g Final Frame
=-38] Design
- Points
B8 Points

“F AutoB ars
(-l Measurements

ﬂ Frame Points

ewl ataFile

HE@ Data

El;:g Final Frame
=-38] Design
- Points
B8 Points

“F AutoB ars
(-l Measurements
]ﬂ Frame FPoints

FointLabel | %] w| 2| Sigmai| Sigmar | SigmaZ | Otfset |

4p NEWPFOINT 0000 0000 0000 FIZED  FI<ED  FIXED 0.000

FointLabel | x| v| 2| Sigmai| Sigma | Sigmaz | Offset |

@ NEWPOINT 1000 1.000 2000 FIXED  FIKED  FIXED 0.000
g NEWPOINTT 1500 1.500 FIXKED  FIXED  FI<ED  0.000
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Driver File with Design Points

e Prevents loss of measured points.

 Copied to design folder of newly bundled
file.

e Automatic coordinate transformation
(standard) takes place after the Bundle is
run.
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Alignment Options

(right mouse click)

Residuals Quick/Standard (new)

AXI S ﬂ Frame [nfarmation o 1 EE
. NEW 3
Q U I C |< [rmport 3
E =port k
[Ipdate 3
Standarad gl
1 Aligrment Reziduals - Quick
FI |e ( n eW) Transform Reziduals - Standard
AutoB elabel b
M O n U O | ( n eW) Rename Autakd atch IZ!TJ?:I;
v [iriver File Standard
S e '|' U p Dietail File File
Tiemplate Eile k anual
Delete [k Bratie

Standard Frabe

Setup
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Residuals Quick/Standard

Designl Measre d Residuals |

Display usual residuals dialog.
Label | D¢ or|  DZ| Total] -

However, Residuals -
Standard now recreates S o o e oo

S ERSI  [00009] [-0.0044]) -D.000E 0.0045
S-I- d d Al' -I- G ERS4 [-00005] [-00031] 00010 00032
On Or Ignl I Ien $ERSS [00003] [-0.0031] -D.000G 0.0032
.. @ERSE [00001] [00012] 00012 00018
COndI-I-Ion $ERS7 [-00004] [0.0003] 0.0010 0.0074
. G ERSE [-00003] [0.0001] 0.0025 0.0026

G ERSS [-0000E] [0.0000] 00024 0.0025
S ERSI0 [-00004] [-0.0011] 0.0013 00078

?e_e\/OlUOTion iS pOSSible by @ ERS1Z [.00020] [-0.0008] 00000 0.0022 |

—FM5 of Residuals

'yping neW rejeC'I'ion VO'U@, | .><; 00020 Y. 00014 Z 0009 Tl 0.003
out results ARE NOT changed. == =1 =

ok | camel | e |
Save button added.
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AXis
Available only from 3D viewer
User selects Anchor, Axis and Plane points in
that order, or,

Choose points from Axis Alignment dialog.
Select Axis directions

[ata Set: IFinaI Frame - inches

radio buttons. :

|TARGETE3 x| % 1000 i |200 : |0.0000
— Axis Point
| TARGET320 T max Oy CaZ

fx Oy Oz

~ Plane Paint
|TARGET212 F O iy a2

Clx Oy OF

Beqgin I [ndo tare... Cloge
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Quick

All points are treated equally.
Automatic Rejection — yes/no.
Hold Scale — yes/no.

Undo - only the last fransformation can be
undone.

Alignment - Quick |

[rata Set: Final Frame - millirmeters
— Optiohz — Puoints — |terations
Rejection: ID.D?H Dezign: |1I:IE b atching: |1D2 1/1:1.333
1/2: 0,024
v Automatic Fejection M easured: 112 Arccented: Igg 1/2: 0.020
F Solution Done
[~ Hold Scale

—RMS of Resziduals
s T & Total;

ootz jomz  jomo (0020

ndo | Mare... | Cloze |
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Quick

Number of Design and

Measured points.
|
Bundle being - Number of matching
transformed. Dars T Bundie1D - inches ' points in two data sets.
— Points ¥

Options

Point rejection
limit.

' |I:|.E11? Design: |m M atching: |4E
¥ Automatic Rejection M eesumaet |33|:| Spmariagd |4E

¥ Hald Scale

1/1: 0.2037 ——Number of accepted
B points in two data sets.

\...__‘ lterations

Set rejection limit
automatically.

summary
— RS of Residuals
% " z Tatal:
Hold the scale
fixed jno4s4  Joosss  [oa7s2 [0.2037 Transformation
: residuals.

Undo | bore... | Close k
g j \

~
Start the Undo the Close the

transformation.  transformation. More Information transformation
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Standard

e Similar fo Quick alignment.
e Difference in Design info.

e Standard Deviations of each coordinate are
considered. This means that points can be un-
weighted.

Point Labe | % | z|  sigmawx|  sigmav | Sigmaz
GhERST  298.4934 21,9827 146.2024 FIXED FIXED  FIXED
ERSZ  208.4048 02246 1514334 APPROX FIXED  FIXED

%P ERS3 293.4712  -21.4437 146.4561 APPRICEH APPRCY FIXED
wp ERS4 293.4606  -41.6743 154,935 UNEMOWN  UNEMOWMN - FIKED
wp ERSS 293.4503 -41.5792  176.3950 UNEROWN  UNEROWN - FIKED
wp ERS6 £93.5018  -0.4182 176.3344 UNEROWN  UNERMOWN  FIKED
% ERS7 £93.5333 41,5906 154.8425 UNEMOWTN  UNEMOWMN - FIXKED
%P ERSS 293.5186 41,5327 176.913%4  UNEMOWN  UNEMOWM - FIKED
wp ER59 293.5411 41,3769 206.1472  UNEROWMN  UNERMOWN — FIKED
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Standard Deviation Options

FIXED - Coordinate is used.

APPROX - Coordinate used to initiate
only.

UNKNOWN - Coordinate not used.

Value - Less effective/meaningful, open
to inferpretation
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Changing Standard Deviation

Fields

° Chonge enhre COlumn' Yiew Toolz ‘Window Help

 Change selected e, A
entries. Ty Flald
. . amsea 277619 6+ | & | =
® Chdnge Slﬂg|e entries. : 1es om0 o
. BE0Z3 1R7BIE 174
: FA128 -24.867Y0 10 0 rer—rrererr——rrrerer
i 11.2600 322322 02433 00004  0.0003
. 82248 258253 BF039 00004  0.0003
4823 192330 165518 00004 00003
156186 328771 214953 00005  0.0005

o ——— -

s —— -
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Design Data Remarks

 Protected/Read Only. Changes must be
made in another 3D file and re-imported.
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F

e Allows transformation
using tfransformartion
file. Currently support
CATS, HOLOS, and
GSl formats.

le

Alignment File x|

Filernarme:
Type: G5l j Browse
— R otation b atrix

1.0000 0.0000 0.0000

0.0000 1.0000 0.0000

0.0000 0.0000 1.0000
— Rotation Angles

0.0000 0.0000 0.0000
— Shft

0.0000 0.0000 0.0000
— Scale

1.0000

QK Cancel |
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Manual

Provides new feature to manually shift,
rotate or scale 3D files.

Constructed objects are moved 100!

One rotation at a time please (counter-
clockwise Is positive).

Undo — Only most recent.
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Alignment Setup

 Modify default alignment settings.
o Applies to Quick & Standard only.

Alignment Setup |

¥ Automatic Fejection

Hejection Lirmit; 000462126
Corveergence Limit: 1e-005
b airnumn lterations: 10

Ok I Cancel
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Questions?
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