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Electronic Throttle Control System Based on Bilateral
Servo with Force Feedback

Gong Mingde Tian Bo Wang Hui
(Institute of Mechanical Science and Engineering, Jilin University, Changchun 130025, China)

Abstract; To eliminate the lack of driving tele-presence, the errors from nonlinearity and dynamic
modeling uncertainty, the control algorism based on the bilateral servo with force feedback and the theory
of master-slave tele-manipulation was presented for electronic throttle system. The position deviation
between ideal angle and real angle was used as input signal. The dynamic robust compensator controlled
the accelerator pedal by-wire to make driver’s perception of feedback force. The fuzzy sliding mode
controller based on equivalent controlled the real angle of electronic throttle to track the ideal angle. The
simulation presents effectiveness of the designed control algorism. The experimental results on the
electronic 6-DOF driving simulator show that the control algorism can eliminate the position errors rapidly
and accurately, provides driving tele-presence and enhances the robustness and adaptive ability.
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Fig. 1 Structure of electronic throttle control system
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Fig.2  Accelerator pedal by-wire system
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Fig.3  Schematic of electronic throttle
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Fig.4 Simulink structure of system with

dynamic robust compensator
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Fig.7 Position and error tracking of input signal for

throttle controller

3 EHRBRAESKE

ZG0 R R R iRy R sl ke 0 B AR
TR SR SEBR T B (A B 22 , 28R 4 3 ok
T By (4 FL BIATLARIH ) B AR A 4 1 0 A5 5, SIE R R At
SR B [R]IF20 0 25 48 DA B 42 1) 4 1 1 HL R
IV BE o JHORS ot BR 2 3 0 I Bm o B2, SC 328 3 53 X
R 7w 1 R

K H Matlab/Simulink X} 5[] fa] iR £ 4t #4545
L U4 ) SR W A e A0 23 AT (R A0 58 5 i (L



%5

DLIATE 45 . BT 00 e fie F7 S5t 9 L 45 T T R 4L 5

(1 bR TS S 1 T A& AR, LU T
A B R P B 1 R R P PR

BT 0, BREAFAE AR AN R AR SOR
FITE 6, B/ M A2 AL B S BUE 5245 5 (f = 1 H,
5 Hz) MR GEXTAR L i w22 S 8 R 1550,
FARIT AL E, 6, 1 T TPt A B (R
P 8 LB WUinl i R G B RV RE AL s RES AT
BOHBRINT S R G 8l , SRR, BER PR
HEn, Rk E vk AL EIREEREAAE

0.5

0.4 51,L

E 03} f
= 02 \ -
in xdf \wj
ES)
= 01t "
N Hm 65 _______ Hl)
St s s s
M R)/s
(a)
051
041
E
;ﬂ 03r
K
i 02F
S VUV VVVVVY
0.1 .
- 6”[ es _______ 60
a3 57 s o0z B s
T8 /s
(b)
E 8  IRIFIAT AR IE 22 5 1E 7% 45 5
PRER M REAT LA

Fig.8 Position tracking simulation for small scale

signal at different frequencies
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