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Baxter Humanoid Robot

ADesigned for industrial automation
ACompliant, safe to use around humans (no safety ca
APossible humaimobot interaction applications



Chess Robots
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https://jeremynicholl.photoshelter.com/image/I0000ylUlaOP6QhE



Chess Robots

AThere are three problems to solve:

Perception
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AMost implementations simplify the problem significar

DGTboardsuse sensors
embeddedin the board
and pieces to detect
positionor occupancy

http://www.eurochess.de/media/catalog/product/1/_/1.png_4.jpg

ABoards often have to be in fixed positions

AWhen CV is used, simplifications include;

ANonstandard colours [2]
AMounting the camera directly above the board [3][4]



ABaxter has an embedded camera in the arm
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AWe process a 1280x800 imagedpenCV

ACamera held at 0.4 radians from the perpendicular
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Dynamic Hough Line Transform

Alterative determination of appropriate vote threshold
ASegments image and uses different thresholds




Robust Occupancy Detection

AMethod A: Canngdge detection + morphologicalosing
AMethod B: Morphological edge detection
AHybrid approach more resistant to lighting changes/grad:

a) greyscale, b) after contrasting and morphological closing, ¢) occupancy for
method A, d) occupancy for method B, e) final occupancy.
False positives from method A and B alone highlighted in red



AGame state perception reasonably resistant to positic
orientation, and lighting changes

ADifferential image approach
AWhat changed in the game state between frames?

ASquare numbers of moved piece(s) identified
AConverted to UCI algebraic format (e.g. g1f3)
AMove is handed over to the computation subsystem



