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Novel vehicle motion control with electric motor controlled wheels
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Electric Vehicles (EVs) have attractive advantages in motion control performance, such as 1) fast
torque response, 2) accurate torque output, and 3) the possibility of distributed motor configuration.
These advantages could be utilized for active safety issues. For example, fast feedback control
techniques could be fully applied in EVs. If appropriate controller is applied, it can change the
dynamics of each wheel and the wheel comes to be stable for slip phenomena. We assume that (1)
such minor wheel controller can stabilize the unstable lateral motion, (2) thus it can be an effective
minor loop in the vehicle stability control system or DYC(Direct Yaw Moment Control) system.
Experimental results with “UOT March II”, which is newly constructed, are also discussed.
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Fig. 1: Block Diagram of wheel velocity controller.
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Fig. 2: Exp. results of wheel stabilization.
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Fig. 3: Exp. results of slip ratio control.
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Fig. 4: UOT Electric March II on the experiments.

4 0000

00,00000000000000000000000
000000000000.00000000000000
0000,0000000000000000000000
oooao [e).

0000000000000000000,000000
00000D0000000000000,00000000
0000,000000000000000000000,0
00000000000000000000000. 000
0000D0000000000D0000000000, EV
000000D000000000000000000000
00,000000EVOODOOODOO0OOOO0O0O. 00
000000,00000000000000000000
oo.

Yaw Moment Vehicle —

reference M;

(2 or 4 motors)

Steering Angle 5f

Electric
Motor

Vehicle Motion
Controller (DYC) Motor torque -
i [~ | reference F,,

Driving/Braking Force Distributor

fast minor loops

outer loop of chassis control, for each motor

based on measured yaw rate
and/or observed slip angle, etc.

Fig. 5: Our idea for total system: chassis controller

with fast minor loops.

Yaw Rate vy [deg/s]

(Rear Right)

Wheel Vel. V, [m/s]

2 3
Time [s]

Fig. 6: Comparison of experimental results. Vehicle dy-
namics is stabilized with wheel minor controller.
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