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In order to improve the safeness of autonomous distributed cooperative
robots, we applied formal methods for logically describing and verifying their control software in
this research. The research result consists of the formal verification techniques for motion control

by a theorem prover and for cooperative control by a model checker. For the verification of motion
control, we developed a formal library about robot motion (kinematics) in the theorem prover Coq,
and demonstrated its usefulness by formalizing and verifying the SCARA robot manipulator. For the
verification of cooperative control, we showed how to detect design errors before the implementation
by seamlessly connecting design (as finite state machines), formalization (in the specification and
description language CSP), verification (by the model checker FDR), and implementation (by the
middleware RTM) phases.
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