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Abstract: Autonomous mobile robots are devices that operate within a highly indeter-
ministic environment, the real world. Even worse, robots are physical devices that are
part of the real world and hence are inherently nondeterministic by construction w.r.t.
mechanical precision and sensor noise. In consequence, robotic control software has
to cope with discrepancies between a robot’s specification and its de-facto physical
properties as achieved in production. Finding feasible parameters for robust motion
controllers is a time consuming and cumbersome work. This paper contributes by
demonstrating how to utilize an evolutionary process, a genetic algorithm, to automat-
ically find terrain specific optimized parameter sets for off-the-shelf motion controllers
of humanoid robots. Evolution is performed within a physical accurate simulation in
order to speed up and automate the process of parameter acquisition, while results are
devolved to the real devices that benefit noticeably.

1 Introduction

Due to enormous progress in mechanics and electrical engineering, autonomous mobile

robots are no longer science fiction. State-of-the-art robotic devices are already applied

to mission critical tasks that could not be solved by humans due to inherent danger or

hostile environments (e.g., urban search and rescue, deep sea exploration, inspection of

nuclear power plants). Moreover, demand for intelligent autonomous devices even in ev-

eryday life has tremendously increased. Robotic vacuum cleaners, lawn mowers, or social

robots have reached mass production, while domestic housekeepers, personal assistants,

or autonomous transportation vehicles will appear in near future.

However, reaching the market introduces additional burdens to those devices: develop-

ment cost, time to market, and maintenance cost. In consequence, manufacturers have to

develop robots that are affordable, have a rather short time to market, and that do require

as little maintenance as possible. Therefore, general purpose motion controllers have to be

deployed that are robust in a wide range of environments and can cope with material and

production related inexactness. Unfortunately, those controllers clearly underperform in

various terrains. This disadvantage could be overcome by providing sets of terrain specific

controller configurations for defined environments. However, finding these configurations

is again time and resource consuming due to the huge variability in environmental factors.
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