Reliability and Robustness in a Low-Cost Robot Colony

Jaime Bourne Austin Buchan Ryan Cahoon Brian Coltin Emily Hart Rich Hong James Kong
Abraham Levkoy Christopher Mar Evan Mullinix Bradford Neuman Nicolas Paris Benjamin Poole Justin Scheiner ROBOTI-C-
David Schultz John Sexton Kevin Woo Andrew Yeager Bradley Yoo CLUB

Advisor: George Kantor

Robot Plattorm Abstract Communication Architecture
At the core of each Colony robot is :
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Multiple Robots

Problem
* Motors have different
torgue constants,
bearing frictions
 Leads to Inconsistency .. . ..
in power delivered _ MotorPower (%)
versus actual speed

e g Bearing and Orientation Module

Problem
« Emitter and detector signals must be consistent
across robots
* The effect of BOM LED misalignment is unknown

: | 2 o Solution
D m———— Bl « Use turntable and inverse BOM to test robot emitters

Solution .. Dynamometer and detectors
« Dynamometer pair with /*l’ Evaasied Resullis
more precise encoders C 3 « Improved consistency after LED realignment
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Rangefinders

Problem
« Rangefinders are individually noisy and inconsistent
« Variance over all rangefinders is unknown
Solution
« Use movable wall and turntable to test rangefinders at various distances
Expected Results
« Rangefinder output voltage vs. actual distance
« Variance and noise of individual rangefinders
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» Accelerates software development
through easier debugging

 Allows us to perform large scale multi-
robot tests




