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Four-wheel Independent Steering Control System

Based on Broadcast Control*

Akira ITo" and Shun-ichi Azuma¥

The corner module, which integrates an in-wheel motor and a steering motor, is attracting atten-
tion as a means of building a powertrain for electric vehicles. The corner module enables independent
control of the braking/driving and steering forces of each wheel, which provides a high degree of free-
dom and redundancy, and is expected to dramatically improve vehicle dynamics and fault-tolerance
performance through all-wheel drive and all-wheel steering. On the other hand, even if redundancy is
established mechanically, it is meaningless as a redundant system unless the redundancy is well used.
In other words, there is an urgent need to establish a control method that allows corner modules to
operate appropriately according to driving conditions. In this study, we apply broadcast control, one
of the multi-agent control theories, to construct a four-wheel independent steering control system.
Through numerical simulations, we confirm that the proposed method brings out the effect of the
redundant system and improves the vehicle performance.
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Table 2 Parameters

Parameter Symbol ‘ Unit ‘
Vehicle mass m kg
Moment of vehicle inertia I kgm?
Cornering stiffness K;j N/rad
Distance from front axle to C.G. ly m
Distance from rear axle to C.G. I m
Reduction gear ratio n
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Table 3 Simulation parameters
Symbol ‘ Value ‘ Unit ‘
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I 2500 kgm?
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L 1.6 m
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Fig. 3 Target motor angle of each wheel (Scenario 1)
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Fig. 8 Target motor angle of each wheel (Scenario 2)
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