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2 Verisurf Auto-Align

Introduction of Auto-Align

AutoAlign is an ‘on line’ model based tool that provides for the
alignment of your device to the 3D model based on
measurements taken from the actual product or tool being
analyzed.
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Verisurf Auto-Align

Accessing AutoAlign

e Through from Main Menu by selecting Verisurf / Automate.

Main Menu: Verisurf Software
Analyze Align Device
Create Inspect
File Analysis
Modify Build
Xform Reverse
Delete Measure
Screen Automate
Solids Reports
Tools
|:> Verisurf* Preferences
BACKUP BACKUP
MAIN MENU MAIN MENU
Automate Measurements
New
Setup
|::> Auto Align
Features
Constructs
Insert
Insert CHook
Operations
Utilities

a

e Or by selecting the icon on the upper toolbar
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4 Verisurf Auto-Align
Model Based Alignments

Before any process can be started in Autoalign it is necessary to ‘Get’ the 3D model of
the product.

e From the Main Menu select File / Get for MC9 files or File / Converters as
required to bring in your particular project file. For more information on obtaining
files and the various interface tools see the Verisurf Cad System Basics included
in the Verisurf Manuals folder.

e Now that we have the appropriate model on screen we can start the Autoalign
process, no re-orientation of the cad model location is required we will only
change views.

Creating an Auto Alignment

e From the Main Menu Select Verisurf / Automate / Auto Align. You will be
presented with various methods of creating targets for aligning the measuring
device to the cad model.

AutoAlign
Surface
Axis
Point
Plane

Undo
Delete all
Edit Targets
Simulate
Done

e The following will give details on the use of these methods and options
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Target Selection

e Selecting Surface will bring up several methods of creating target points on
model surfaces. The most popular and easiest method is Sketch. Using this option
we can create the target points on the Datum surfaces or any surface to lock the
alignment to the desired control surfaces.

e Now get the desired view by using the Gview button or hold down the Alt key
and use the arrow keys to rotate the view pane to the proper orientation for
targeting. Note that when executed the saved program will rotate to this view.
This process can be done with the model shaded or not, you may find it easier in
the shaded mode.

e Simply move the cursor to the desired location and click the mouse button. A
target will appear as shown below.
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Point Entry
Origin
Center
Endpoint
Intersec
Midpoint
Point
Last
Relative
Quadrant
Sketch
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Rotate to the next view and repeat
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6 Verisurf Auto-Align

Note; when selecting surfaces be aware of the direction of the arrow as this indicates the
surface ‘normal’. Surface normal should be as shown here. To modify go to Main Menu /
Modify / Normal.
e Another option of Autoalign is Axis. This method is used to select holes and
cylindrical features. To create these targets select the cylindrical feature or the arc
on the model.

Surface

Point
Plane

Undo
Delete all
Edit Targets
Simulate
Done

PAAIS IR

Edit Targets

e When using the Axis method the system defaults to measure a four point circle
this can be modified to a single point for use when the probe diameter is larger
than the hole. Select Edit Targets and change method from Axis 2D circle to
Axis-point as shown here.

# : Type-Method {Description) ~Auto-Align Name

1. Surface-Poinl (Surface Poml 1) |Ualu|n Targels
2: Surface-Point (Surface Point 2)
3. Surface-Poml (Surface Poinl 3)

4- Surface-Paint (Surface Point 4) Targel#: 5 of 6 Auto- = ’—
5. Axis-Point {Axis Point 1) & r AAocopt Tol gt
B. Ams-20 Cicle (Axs Pomt 2) Position
~ x[0.4 = y[04 z[os
1[0 J[o K[1
-~ Description
| Asis Point 1
Method

Point] =] [Change All] —

20 Circle

3D Circla

Set CPlane-Circle
Cylinder / Tuba
Sphere

Midpomt

Smart Point
Smart Sphere

e The Edit Target dialog box also presents the opportunity to rename the alignment,
the point descriptors and set the auto accept threshold if using this feature.
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Verisurf Auto-Align 7

When the required target is a specific 3D object such as a tooling ball the
following steps could be taken.

If the target points are already in the data base we can proceed to the next step. If
not the points need to be created. From the Main Menu select Create / Point /
Position. Make sure the construction plane is 3D and you have selected an
appropriate level when keying in these points.

Return to the Auto Align Menu and Select Point

Surface
AXis

Plane

Undo
Delete all
Edit Targets
Simulate
Done

W R VIR

Select the points

Origin
Center
Endpoint
Intersec
Midpoint
Point
Last
Relative
Quadrant
Sketch

Once the points have been selected click on Backup / Done. From the Automate
Measurements Menu select Auto Align. The Auto Align Run dialog box will
open.

Copyright © 2006 Verisurf Software, Inc. All rights reserved



Verisurf Auto-Align

[~ Auto-Accept Tolerance I 0.01 MNe

[T Save Points  Temp | IF °F

—Alignments
Auto Align

Select Edit. (This dialog box also presents the opportunity to save the actual
points collected and set the auto accept threshold. Note that the points will save to
the current construction level if Save Point was selected.)

This will return us to the Autoalign menu, Select Edit Targets.

AutoAlign
Surface
Axis
Point
Plane

Undo
Delete all

Edit Targets

Simulate
Done

BASAMLIID
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e Open the Drop down menu at Method and select Sphere.

~ # : Type-Method (Description) ~ Auto-Align Name

1: Point-Point (TP 2) |Aut0 Align
2. Point-Point (TP 1)
3. Point-Point (TP 3)
4: Point-Point (TP 4) Target#: 1 of 4 [ Auto-AcceptTol= [001
— Position
FX|—3.25 pv[o r:zlo
1 |05??4 J [-o.sm K ]o_sm

—Description
|TF' 2

Me“-lw L AR AR DA e RN

JPoint =] [ Change Al

Point oK |
2D Circle

3D Circle

Set CPlane-Circle
Cylinder / Tube

Midpoint
Smart Point
Smart Sphere

e Select Change All to change all the targets to Sphere. Select OK.

— # : Type-Method (Description) —Auto-Align Name

1: Point-Sphere (TP 2) |Auto Align

2: Point-Sphere (TP 1)

3: Point—Sphere (TP 3)

4: Point-Sphere (TP 4) Target#: 1 of 4 [~ Auto-Accept Tol = |0.01
—Position

|7x|73.25 |7v|0 I~ Z|[0
| |0.5??4 J |-o.5??4 K [0.5774

—Description
ITP 2

Method
Sphere hd Change All
- 7 |

OK

e When this menu closes you will return to the Autoalign main menu, select Done
to return to the Automate Measurements menu. You can select Auto Align and
run the alignment by following the screen prompts.
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10 Verisurf Auto-Align

Saving the AutoAlign

e At this point it is recommended to save the file as this will also save the auto align
parameters for recall at a later time.
e Return to the Main Menu and select File / Save.

Running Autoalign

e With the file / model on screen go to the Main Menu and select Verisurf /
Automate / Auto Align. Or select the Icon on the upper tool bar.

Auto Align Icon

i

e This will present one of two menus. If an Auto Align routine is detected the
window shown here will be displayed. To execute the plan select Run.

Auto-Align: Microsribe B

[~ Auto-Accept Tolerance I 0.01 New |
[~ Save Points  Temp |68 °F

Run |

Alignments
Auto Align
Edit |
Delete |
Close |

e If the file / model does not contain an automated alignment the Auto Align target
selection menu will open. See the previous chapter on creating an auto alignment.

e Selecting Run on the above dialog box will execute the saved Auto Alignment
and prompt the operator through each step until the alignment is completed.

e After completing the Autoalign process the Auto Align Results dialog will open
in order to review results and make adjustments to the alignment.

e |f the Auto Accept box is checked the Results screen (shown next) will not
display if the alignment is solved within the noted tolerance.
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Verisurf Auto

AutoAlign Results
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Verisurf Auto-Align

In this example AP1 to AP2 represent a line in the secondary axis with AP1 as
origin or tertiary axis, SP1 thru SP4 are representative of the primary axis or
plane.

Name reflects the name of the alignment executed

Auto-Ahgn Results: Microsnbe

Name = |.C~u|c Align 2 WORLD [ Auto Accept IIj 01 [ Seale= 1 _‘Flesm
Best Fit Resulls

RMS - 00017 Std Dewviation = 0.0013 AveEror= 00012 MzxEmor= 00039

Name - O - oY 0 Dz ]

— i mia =~ — [ Aanan ~ — [ rannn ~ =] IMamann

Auto Accept if checked in the Auto Align / Run dialog box will not display this
Auto Align Results dialog when the alignment results fall within this setting.

Scale will indicate the current scale factor imposed on the measurements as set in
the temperature compensation settings in the VDI.

Best Fit Results RMS — STD DEVIATION - AVG ERROR - MAX ERROR
indicate departure from nominal as a grouped bundle.

The following check boxes can be selected to refine the default alignment results;
selecting Recalculate will revise the results to reflect the new settings. Reset will
return the settings to the original results.
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Editing Alignment Results

The round buttons here when checked The round buttons across the top here allow the
specify the feature used to lock location features in this direction to be averaged as
such as a datum surface or hole axis. shown here in the Z direction.

Auto-Align Results: Microsnbe

Mame= |Auto Align 2 [~ Awio Accept ||:| i} [ /Scale= 1 Feset

| BestFit Resultz
AMS = 0.007 AveEmor=  00M MexEmor= 00039
Mams - oY = 02 o
3 IAaisPaint'l C |—| | 0.0000

g
- IAxia‘F’aimz - 1;\|n.nnas \ |7| n.nnnn\ c r| | 0.0038

2 IEurfm:E Print 8 r r| \ C N \f‘ |—| 0.0007 | 0,0007
[ ISuﬂm:a Point 10 i 1—| il |41 0008 | 0.0008

o IBurfacﬂ Point 11 r |—| c r| [ | 0,000 | 00005
2 ISurful:E Point 12 i r'| r'| le/im | 0.0007 | 0.0007
[ Save Poins Xundh J Accapt | Fleject |

\

Check boxes here indicate features

used in the alignment. One or more The square check boxes here specify the
may be unchecked removing it from features used to align / orient the primary
the solution. and secondary axis

e Recalculate is on the lower left corner of the dialog box.

Recalculate | [T Save Faoints

e After the alignment settings have been set and the operator is satisfied it is
possible save the alignment data as geometry or create a report of the results.
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14 Verisurf Auto-Align

R 1 1 I 1 1 I II" oo g LI |

[~ Sawve Points  Repart Bundle Repart Accept | Feject |

e Selecting Save Points will save the alignment data as points on the current
construction level

e Report Bundle will create an Excel format with nominal point locations, Vector
data and deviations.

e Report creates a similar report in the HTML format.

e Selecting Accept will align the device to the measured object and the 3D model.

AutoAlign and Build

e For many users or in some circumstances the need is to go directly into an
analysis mode after alignment rather than running a more in depth automated
inspection plan.

e Build provides real time 3D comparison of a manufactured object to its Cad
representation with immediate results and data collection tools that record
findings for further analysis.

e To access Build after Alignment the operator can execute the module by way of
the Main Menu then Verisurf / Build, or auto start by selection in the Preferences
dialog box

e To start Build automatically after Autoalign go to Main Menu / Verisurf /
Preferences and select the Auto Inspect tab.
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e Check the box for “‘Run Build after Autoalign’.

e See the Build Documentation for detailed instructions on using Build.

AutoAlign and Automate

e Automate provides the tools to create a programmed procedure for inspecting the
manufactured object against the 3D model. For more information on these
procedures see the Verisurf Automate Manual.
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