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Force-back Control Method of Active Steering using a Planetary Gear System
Ken-ichiro Aoki and Yoichi Hori (The University of Tokyo)

Abstract

Every year, thousands of people are killed by traffic accident in Japan. Active steering system, which helps drivers
avoiding in accidents, has become one of the most important technologies of automobiles to reduce the number of traffic
accidents. But active steering has not yet been installed into present automobiles because there is a difficult problem to
be solved. The problem is that the active control disturbs the information of the vehicle attitude for the driver and might
confuse the driver. In this paper, we introduce a novel experimental steering system, which has one planetary gear and two
electric motors, to realize active steering and solve the problem. Experimental results prove that proposed steering actuator
realizes active steering control. Finally we propose the control method to prevent interference between active control and

information for the driver.
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Fig.1. Configuration of EPS system.
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Fig.3. Two types of active steering system.

02130 00000O0oOoOooooOOo EPSOOOOO

0000000000000 0000oooooooon
000000000000 00 EPSOOOOOOOOOOO
00000000000 0000000000o0oogon
oooooon

00000 2000000000000000000 1:1
0000000000 2000000000000 ®000
0000000000000 000000000000o0ono
00 1000000000000000000000000
000000000000000000

00000000000000 400040000000
0000000000 AD0OOOO BOOOOOO CcoOO
00 DbOOOOg

Carrier (D)

04 O00ODOOO
Fig.4. Planetary gear system.
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Fig.5. Proposed steering system.
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Fig.6. Picture of experimental system.
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Fig. 7. Picture of experimental system.
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Fig.9. Chart of steering torque and angle.

Fig.8. Configuration of experimental system.
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Fig.10. Experimental result on active steering
control.
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Fig.11. Experimental result on active steering
control.
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Fig.12. Experimental result of proposed method
with force control.
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