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Neurocontrol of Bicycle using GA with Rough Evaluations

Tetsuhiko YAMAMOTO, Takahiro HAKI-AI, Kunihiko NAKAZONO,
Hiroshi KINJO and Shiro TAMAKI

Genetic algorithms (GAs) with rough evaluations can prompt the evolution of neural networks
that are able to control unstable dynamic systems. The proposed control method exploits the
advantage of GAs that time-varying evaluations can be easily incorporated. First an easy evaluation
in GAs induces the appearance of neural networks with controllability. Second, an evaluation of
settling time prompts the evolution of neural networks that show high performance. The method is
applied to the stable control of a bicycle. Neuracontrol of the steering at direction change causes

reverse response like that of a human cyclist.
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Fig.5 Dynamical and geometrical schema

Table1  Specification of bicycle system

Symbol | Meaning Value
M Total mass (rider+bicycle) 70.0(kg)
m Mass of upper half body 30.0(kg)

7 Head angle 70°
h Gravity height 1.10{m)
hm | Gravity height of upper half body | 0.3(m)
l Wheel base 1.10(m)
U Velocity of bicycle 3.5(m/s)
Inertial moment of bicycle 9
L {with respect to C in Fig. 5) 57.8(kgm’)

f fork offset 0.05(m)
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Fig.7 Steering servo-mechanism
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Fig.8 Step response of steerthg servo-mechanism
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Fig.9 Evolvement process
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