Digital Optical Comparator
(PATENTED & OTHER PATENTS PENDING)

Application Note

The Fastest, Easiest, Most Accurate Way to Compare a Part to a CAD File™

New: High-Accuracy CAD Auto-Align™ for Large Parts

For Automatic CAD Overlay Alignment
(Patented & Other Patents Pending)

VisionGauge®’s groundbreaking CAD Auto-Align™ tool automatically aligns a CAD overlay to a part. This gives
VisionGauge® its unique ability to carry out fully-automated CAD-to-part comparison.

VisionGauge®’s patented CAD Auto-Align™ tool allows you to drastically reduce inspection times and obtain increased
accuracy. This powerful tool is very fast (it typically takes just a few seconds) and it produces repeatable and accurate
results that are completely operator-independent!

It’s a very general-purpose tool and the CAD-to-part alignment can be carried out along either a single or multiple
datums or as an overall best-fit. The tool can carry out both translation and / or rotation alignment. You can easily apply it
to meet the requirements of your specific application!

VisionGauge®’s CAD Auto-Align™ tool can be used to solve many different applications across a very wide range of
industries including medical, aviation & aerospace, power & energy, military & defense, tooling, packaging, electronics &
semiconductors and many, many more. This tool is the ideal solution whenever you need to compare a part to its CAD
data.

And now, we’ve enhanced VisionGauge®’s CAD Auto-Align™ tool to make it even more widely applicable. The tool can
now be applied to very large parts that extend way beyond the system’s optical field-of-view. And in the same way, it
can now be used on parts that have very large variations in depth and height, much larger than the system’s optical
depth-of-field.
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Image 1: VisionGauge®’s enhanced CAD Auto-Align™ tool
carries out high-accuracy CAD-to-Part alignment
across multiple resolution images of the part

When dealing with large parts, the system scans the part (a single time) and captures & stores images of all of the areas of
interest as well as the precise location at which each image is taken (using the system’s high-accuracy encoder readings).
VisionGauge®’s proprietary algorithm then iteratively aligns the CAD to the part, across all of the images and along all of
the prescribed datums. As these calculations quickly converge to the correct solution, the system does not need to revisit
any of the image capture locations, thus drastically speeding up the overall operation. All of the calculations throughout
the entire process are carried out on the initial image buffers. This results in tremendous time savings and very fast overall
performance, even when dealing with very large parts.



Furthermore, because there is no limit on the number of images used to encompass all of the part’s datums and features
of interest, it is possible to carry out this CAD Auto-Align™ operation at high magnification, which produces very high
accuracy results, even in the case of large parts.

Image 2: Without VisionGauge®’s enhanced CAD Auto-Align™ tool,
larger parts such as this 6” hip stem needed to be worked on
in a single — lower magnification / lower resolution - field-of-view.
This necessarily produced lower resolution and accuracy.
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Image 3: Because VisionGauge®’s new enhanced CAD Auto-Align™ tool can use
multiple images to cover all of the part’s features of interest, it imposes absolutely
no limitation on magnification and produces results of maximum resolution and accuracy.

For example: Images 2 and 3 above show the same hip stem. In Image 2, a lower (i.e. 5X) magnification is used so that the
entire part fits within the field-of-view. In Image 3, a higher (i.e. 10X) magnification is used and the entire part is covered
using 3 images. VisionGauge®’s new enhanced CAD Auto-Align™ tool carries out the CAD-to-part alignment across all 3
of these images and - because the system resolution is higher at 10X than at 5X - it produces a higher resolution and
higher accuracy results.

And in the same way that VisionGauge®’s enhanced CAD Auto-Align™ tool is able to deal with parts that are larger than
the system’s (XY) field-of-view, it can also overcome depth-of-field limitations. Specifically: in applications where the
variations of the part’s height or depth (i.e. along the Z axis) are greater that the system’s optical depth-of-field, images
taken at different Z positions can be included in the image set. VisionGauge®’s new calculation algorithm is then able to
carry out a CAD Auto-Align™ over the image entire set, taken at different Z (and also possibly X and/ or Y) positions and
best-fit the CAD to the part in these situations as well.

All of these recent enhancements are the subject of new patent applications.
And, as previously, the results of VisionGauge®’s CAD Auto-Align™ operation can then be analyzed by VisionGauge®’s

patented CAD Auto-Pass/Fail™ tool, all of which provide VisionGauge® with its unique and powerful ability for fully-
automated high-accuracy part-to-CAD comparison.
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Image 4: Turbine blade fir tree at a lower magnification
to fit the entire part inside a single field-of-view.
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Image 5: The same turbine blade fir tree as above, but this time covered using 2 images taken at a higher magnification.
VisionGauge®’s new enhanced CAD Auto-Align™ tool carries out the CAD-to-part alignment using both images. This
approach produces an overall result of higher accuracy.

VisionGauge®’s CAD Auto-Align™ tool:

Fast

Accurate & repeatable

No limit on part size

Results are completely operator-independent

Unique advanced technology that is extremely easy-to-use

With VisionGauge®’s patented CAD Auto-Align™, CAD Auto Pass/Fail™, and patent-pending Tooth Checker™ tools, the
VisionGauge® Digital Optical Comparator is truly revolutionizing how parts are inspected, quickly and accurately, directly
on the shop floor!

Contact us for a demonstration on your part!
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