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Design Method of Driving Force and Electric Power Steering Control to Improve
Vehicle Lateral Motion Characteristics

B VL B s
Tsutomu TASHIRO Shigeyuki HOSOE

In this paper, we propose new controls and appropriate design methods for driving force and Electric Power
Steering (EPS). These controls improve the vehicle lateral motion characteristics. First, kinetic equations including
the characteristics of the EPS system, and vehicle lateral and longitudinal motions are clarified. Control-design
policies are derived from their frequency responses. Then, using the H-infinity control theory, it is important to find
ways to compensate for external disturbances and characteristic variations, in order to realize a driving force
controller which compensates for longitudinal and vertical disturbances at the wheels, and an EPS controller which
compensates for vehicle lateral motion variations and lateral disturbances at the wheels. Finally, their effectiveness
is shown using simulations and vehicle experimentations.
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Fig. 3 Cornering power characteristics
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Fig. 6 EPS conventional controller characteristics

Table 1
Para. Value Para. Value

Ji 0.025 (kgm?) C; 0.1 (Ns/rad)
K; 100 (N/rad) R 13.67
Im 33000 (kgm?) Cn 0.03 (kgm?/s)
Jw 11.98 (kgm?) Cy 9 (kgm?/s)
Ry 17.3 Ly 0.05 (m)

m 1800 (kg) mp 1600 (kg)
hp 0.45 (m) Lyy 1.2 (m)
Ly, 1.6 (m) Iz 0 (kgm?)

I 2650 (kgm?) Iy 2300 (kgm?)
K¢ 55000 (N/rad) Co 5000 (Ns/rad)
mp 1600 (kg) my 100 (kg)
my 100 (kg) K 57300 (N/m)
K 58700 (N/m) Cyr 2200 (Ns/m)
Cor 1850 (Ns/m) Knp 500000 (N/rad)
K, 500000 (N/rad) Cie 30000 (Ns/rad)
Cyy 30000 (Ns/rad) Lyf 1.2 (m)
Ly, 1.6 (m) Iy 2500 (kgm?)
hy 0.55 (m) wh 10500 (N)
Wi 7140 (N)
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