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An Application of ‘Steer-by-Wire’ System
to Two Degrees of Freedom Control of Yaw Angle Rate

Ken-ichiro Aoki and Yoichi Hori (The University of Tokyo)

Abstract

This paper proposes a novel design method of ‘Steer-by-Wire’ system to realize AFS (Active Front Steering). To control
front wheel angle independent of driver’s steering input, the proposed steering system has a planetary gear system. A
control law of the planetary gear system which improves the yaw angle rate delay and application of the control law to
the proposed steering system are mentioned. Furthermore, two degrees of freedom control strategy that can suppress the

disturbance without changing the yaw angle rate response is proposed.
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( Keywords: electric power steering, active front steering, planetary gear, yaw angle rate, two degrees of

freedom control )

1. O g

gbooooboooboobooOooooobooooOobOOoooboooo
gbooobooooboooobooboooboobooobooobooo
ggooooooboooooooooooooobooooooDo
(EPS) 0000000000000 DO0O0OUUODOUOOOEPS
gooooooobooooooooooooooooboo
05%000Y00000000000000000000
0000000000 0O0OEPSOOOOOOOOEPSOOO
0000000000000 00O00OoUoooUoO (AFS)
gbooobooboooooo
goooobooboobooobooobobobooobooboon
goooooooooooOooooooooDboboooorog
000000000000 00o000ooO0O0 AFSOOQ
gbooobooobooobooboooboboooboobooo
gbooooooogo
0000000o0o0oo0ooooooOo (SBw)yooooo
000000000000 0oOO0O0ooooOO AFSOO00Q
O00000oO0o0oooooOoSBwooooooooooo
ooooooooobooo
00oooOoSBwWOOOOoOooOOooOooOoo AFSoono
goooooooooooboooooobobObOOOObOOOO
O000oo00o0o0oooooooooooo ArFSoooog
oooO0oO0ooooooooooo sBwOooooooood
gbooobooobooooboobooobooboooboOoobooo
000000 AFSO00000000O000OODOO0O0O200
OooooOooooooSBwOOoOooooooooooo
gbooboooboooboobooobobooooboooo

2. 0000000O0ODO0OOO0OO0OOO (SBW) O
gooogn

goooooooooboooooooooooboooo
goooooooooooooooooobboooo 1100
o000 200000000000

02010 Oooooooooo

EPS(Electric Power Steering) D000 10000000
goooooooOoooooobocoooooOoooobooo
0oooo (1988) 0000 PO

OO0 EPSOOCOCOOCO 1000O0O0O0OO0OOOOO
goboooooobooboobooooboobooooobo
goboooooobooboobooooboobooooobo
goboooooobooboobooooboobooooobo
oood

000 EpSOO0O00O0O0OO0OOOOOOOOOOOOO
goooooooOoooooobocoooooooobooo
O00oo0o0o0oooOoooOoooooooo SsBwoood
goooooooooOoooOOCOOCbO 2000 20000
oooo

e0I0D0DUODODOUDOUDOUOD (a)

e00DDODDOIOODDOODDOOO (b)

(a)0000D00000000O0DO0ODODODOODOO
goooooooooooooooooobooooooobooo
gooooooobooboobooooboobooooobo
gooooooobooboobooooboobooooobo
gooooooobooboobooooboobooooobo



Steering Wheel

Torque
Sensor

Controller |

v

Electric Motor

Rack & Pinion

01 00000oooooogoooo
Fig.1. Configuration of steering system.
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Fig.2. Two types of ‘Steer-by-Wire’ system.
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Fig.3. Planetary gear system.
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Fig.4. Proposed steering system.
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Fig.5. Difference between conventional and pro-
posed method.
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Fig.6. Principle of AFS.
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Fig.7. Angle rate of sub-motor.
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Fig.8. Block diagram of AFS based on two de-
grees of freedom control.
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Fig.9. Single lane-change simulation.
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Fig.10. Angle of each part of steering.
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