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Development of a driving support system for preventing overtunrning accidents of
farm tractor utilizing controlling chaos
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Tractor overturning are the major cause of agricultural fatalities
worldwide. In Japan, small tractors are used for farming in rough road surface, such as slippery
rice paddies and steep slopes. Tractor overturning accidents are caused by steering instability due
to bouncing and sliding. In this project, the mechanisms of resonance jumps and power hops observed
in agricultural tractors were clarified. The mechanism of tractor overturning in inclined filed were

elucidated. The instability of tractor-trailer systems was also identified. These results provide a
theoretical basis for elucidating tractor overturning accident scenarios. Delayed feedback control
and Lyapunov exponents were investigated as a possible control and evaluation methods. 6 DOF motion
platform tractor driving simulator was developed combining with CarSim and MATLAB /Simulink. Based

on a study of fatal accidents during agricultural work, a tractor rollover accident scenario was
reproduced in a virtual test drive.
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