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Abstract: One of advantages of evolutionary robotics over other approaches in embodied cognitive

science is its parallel population search. However, it generally takes an unrealistically long time to

evaluate all candidate solutions by using a real robot. Thus, it makes difficult to use physical robots

for evolution without any consideration, especially in the case of tasks with human intervention. One

approach to overcoming this problem would be the use of simulations. Computer simulations may be
helpful to reduce the amount of experimental time to evaluate individuals in a population. However,
the controllers evolved in a simulated environment do not always work well in the real one because
of uncertain effects, e.g., noise and differences in the electronics and mechanics of robots. Therefore,
the validity of simulations is a particularly relevant problem. In this paper, in order to overcome this
problem, we propose an update method of simulated robot/environment interaction dynamics based on
statistical tests during evolution. Then we conduct a series of experiments with a mobile robot in order

to investigate the effectiveness of the proposed method.
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Fig. 4: Displacement in a relative coordinate
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Fig. 7: Number of data corrections at each genera-
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Table 1: Success rate(%) for each method

Initial orientation | Rightward | Upward | Average
Update method 100 100 100
Simulation only 95 60 75
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Fig. 9: Behavior of the best evolved robot in the real
environment from the initial rightward orientation
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