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A Study on Maneuvering Control Algorithm Based on All-wheel
Independent Driving and Steering Control for Special Purpose
6WD/6WS Vehicles

of th 8* S H*
Daeok Lee Seungtai Yeo
ABSTRACT

This paper discusses the maneuvering control algorithm based on all-wheel independent driving and steering
control techniques for special purpose 6WD/WS vehicles. The maneuvering control algorithms considering superior
dynamic characteristics of high power in-wheel motors and independent steering system are designed to perform
driving, steering, vehicle stability, and fault tolerant control. The maneuvering controller applies sliding and optimal
control theories considering optimal torque distribution and friction circle related to the vertical tire force. The fault
tolerant control algorithm is applied to obtain the similar maneuverability to that of the non-faulty vehicle. The
simulations using the Matlab/Simulink dynamics model and experiments using HIL simulator mounting the real
controllers with the designed control algorithms prove the improved performances in terms of vehicle stability and

maneuverability.

Keywords : All-wheel Independent Control(AX-& 5% #|©]), Friction Circle(PF24), Lateral Stability Control(¥ A
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Table 1. Parameter values of 6WD/6WS Vehicle

Parameter Value
Sprung mass (m) 7200 kel
Unsprung mass () 262 [hel
Wheel base (L) 3.180 [m]
1.382 [m]
Length from C.G to i-th wheel 0.268 [m]

axis (I4)

1.798 [m]

Moment of inertia ()

37,303 [kg-m’]

Wheel moment of inertia (J,,)

51 [kg-m’]

Suspension spring stiffness (X))

80,000 [N/m]

Wheel stiffness (K,)

560,000 [N/m]

Steering column inertia (/)

0.035 [kg-m’]

Steering column stiffness (X;)

50,000 [Nm/rad]

Wheel tread of i-th wheel axis (##) 2.296 [m]
Height from tire contact point
1.107
to C.G (hs) [m]
Wheel radius(r) 0.560 [m]
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Table 2. Test results of single lane change using HILS

Vehicle | Steer| Lat. | Roll | Roll | Yaw | Lat. | Body

Vel. angle | Acc. | Rate [Angle | Rate | Vel. | slip
km/h) | ) | @ | C) | ©) | Cs) | mfs)| ()

Left|20| 82 | 0.5 02 /008 | 44 | 052212

tum | 40 | 113 | 02 | 05 | 022 | 13 | 0.87 | 1.20
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Fig. 13. Double lane change test result using HIL
simulator
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Table 3. Test results of double lane change using HIL
simulator

Vehicle | Steer| Lat. | Roll | Roll | Yaw | Lat. |Body
vel. angle | Acc. | Rate | Angle | Rate | Vel. | slip
km/n) | ©) | @ |C)| ©) | ) [(m/s)]| (°)

Left | 20| 132 | 007 | 02 | 007 | 68 | 0.8 | 2.2

turn | 401 102 | 02 | 04 | 0.16 | 10.1 | 0.6 | 0.9
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Table 4. Test results of slalom using HIL simulator

Vehicle | Steer| Lat. | Roll | Roll | Yaw | Lat. |Body

Vel. angle | Acc. | Rate [Angle | Rate | Vel. | slip
km/h) | ) | @ |C)| ©) | /s |(m/s)] ()

Left | 20| 198 | 0.12 | 0.3 | 0.08 | 103 | 1.2 | 3.4

tun | 49| 257 | 05 | 09 | 09 [ 236 | 1.4 | 20

Slalom test [40km/h]

2

Vehicle longitudinalpesition [

Lateral position [m]

o s

(b) Vehicle trajectory

(a) Vehicle view

Fig. 14. Slalom test result using HIL simulator
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