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ABSTRACT

This paper presents a lateral driver model with neuromuscular system to evaluate the performance of

electric power steering (EPS). Output of most previously developed driver models is steering angle.

However, in order to evaluate EPS system, driver model which results in steering torque output is needed.

The proposed lateral driver model mainly consists of 2 parts: desired steering angle calculation and

conversion of steering angle into steering torque. Desired steering angle calculation part results in steering

angle to track desired yaw rate for path tracking. Conversion of steering angle into torque is consideration

with neuromuscular system. The proposed driver model is investigated via actual driving data. Compared to

other algorithms, the proposed algorithm shows similar pattern of steering angle with human driver. The

proposed driver can be utilized to efficiently evaluate EPS system in simulation level.

1.ME
20 22 mde A5E AlEHeldE Fal

2

[ P

=17

2

o

o L

E—malil : shleetopl23@snu.ac.kr

TsSorEsts| X M9A, M3&, pp. 19~23, 2017(=2&+Y

[e]

1
-
al

N
=
Ho

2379 g0z oltol4 Yk Yrie @
&

Dol M= A 2] 23 el 7heiA
A4 k=t

=R E o] B¢ 44 RdS shda)

2,
e
e
&
1o
2

32
o

all
W
g
_ﬁ;‘i
=
£l
;O(
_‘VL

N
o
[
Mo
r=
Pl
H
ML

e
it
rdu
o

Xk 2017.04.24, A

AZF 42 2 Fig. 13 o] A4

2t

=

297k 2017.09.01, HMEFE L 2017.09.12)



Ocom Inverse steering&t arm
dynamics (reference)
ot e sdptve || G 000l et pramics |75 cari
O eacired
Road viehicle Active stiffness gain
inform states
Fig. 1 Lateral driver model block diagram
o7|d HE 2 £EF WO & Hx 234 AAT (L )
AS) SIS - W iz e = min [, (L, (0= e, (0)'dy M
otk 28 2 A A AT} g 28 £F
e FeHoR Uy dol 4EE BaR A8 BE AN FF] 98 A% £50) 94 4
A Folgie. e 1Y Seld @ S TE9 A F SEE
gg3to] okt o] Ak gt
2.1, &%l w07
991 A1 A HE 8 EEE FEN) AR T =g e n Ok, 0 =n, 0L
Jr x¥7 A% WS ASPY AAH FxE “ {1+ fr, ()32
Fig. 2 &} #o] ¥ 2 (Yaw) &% A% 5% 2 &%
T A% ¥4 A F AR vl Xk B 270 AL AA A 2 50t $9)
X AR v o] AA EEAANe] 3 B o] AN 5x 2 SR8 FFE S B & &
o219 Ao ol siFehs HE A5 JE A48 b ol5(Yaw rate gain)S 7IWNOR F A 2T Ao
= olx2A e g A4 (Adaptive steering control) 7|H& &3} & &%
o] 52 A BElo] BT HeE Folv, & £ %
th

sesssnennienis Romll path

Desired path

——— Look ahead distance| - P
- k

Fig. 2 Desired path decision

20

Qo] Wt MskHEE Ho|=s sl

1 .
0,0 =@(Vda (O +77,,(®) ©))
da, (1)
—E— = 0 (7 e () = 7 (1)) 4)

dt

&5 Holol 19 Fig. 3

SIX:H9A, M3s, 2017



Path

Jia Adaptive Steer angle

control

Minimizing
Lateral error

Vehicle states

Fig. 3 Upper level controller diagram

2.2. 5121 ®of7|

k9] Ae)71=

2~

T
[e]

RUn

491 Aol 7]
=S 16 P
AR S AL

=3

=

ofN
i
S
Jfu

P
>
>

o
e o

¥ 2 ord ool nlo
a

o & > o
ru Oﬁ,

it

oX 12

£ ox rlo
N o g
o
S ;
b=}

of

_0|L

Ir

g+ )0, +(B, +B,)0,

) +(K, +K,)0, =T, -1z

W

J = Moment of inertia, st= Steering wheel

8= Damping coefficient, dr= Driver’s arm
k= Stiffness

T, =Driver’s steering torque input

M; = Aligning moment of tire

M= Gear ratio
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o, = Cut—off frequency of muscle fiber
B, = Reflex damping
K, = Stiffness

7,= Time delay
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