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Introduction Test Results

The purpose of this project is to improve on the work of a previous capstone
team that built a robotic arm to assist in the operation of a hydraulic material
testing machine. The Robotic Arm system is designed to load and unload
coupon specimens from the grips of the testing machine. In order to increase
the level of safety and automation of this robot, user interfacing features such
as natural language processing, a graphical user interface (GUI), and computer
vision were implemented.

Calculated Coupon Geometry Using Computer Vision
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A major focus of this project is the automation of the material testing
procedure. Rather than a human manually placing coupons in the testing stand,
the robotic arm must load the coupons with accuracy, precision, and
repeatability.

Calculated Coupon Geometry [mm]
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Computer Vision test results for calculating coupon geometry while in testing stand.
The true coupon geometry was 6.19mm, and the mean value in this test was
6.17mm. This is an error of 2.71%.

The Robotic Test Stand Arm project is sponsored by the National Aeronautics
and Space Administration (NASA).
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Computer Vision and Digital Image Correlation Testing Conclusion
User |nterfac|ng - GUI In order to v.al'ldate our work, we employed two different tests. To. ensure the The group successfully met the goals of the project. The repeatability was
I Sorect @ Fumction Computer Vision was correctly detecting the geometry of thg testing coupon, we confirmed with digital image correlation. We were able to get well below the
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o statistics were generated. kinematics algorithms and GUI. The software allows the user to easily
. 3 . . modify instructions, as well as more complex motions if necessary.
To confirm the repeatability of the robot, we used a Digital Image Correlation test.
This test used computer software to determine translation of the coupon as well as Future Work

deviation from pure vertical. A reference coupon was manually placed, then the
robot arm was moved into the reference position with the coupon 38 times. Using
the paint splattered pattern on the coupon, the software is able to determine
displacement by comparing the trial image to the reference image.

For future work, the next group will work on interfacing the Robotic Arm with
the hydraulic tensile test machine. The Robot will be able to autonomously load
and unload coupons and collect coupon test data for future analysis.




