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Feed-forward Integrated with Fuzzy PID Feedback
Current Control Algorithm in Electric Power Steering
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Abstract

In order to solve the current tracking control problem in electric power steering ( EPS) , the system
mathematical model was established and the system type was analyzed, disadvantages of the conventional
PID control and fuzzy PID control were studied. Using the feed-forward and feedback integrating control
theory, a feed-forward control integrated with fuzzy PID feedback control algorithm was proposed.
Experiment comparisons showed that the proposed algorithm could significantly improve the system

stability, response rapidity and following accuracy in current control of electric power steering system.
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Tab.1 Control parameters of three methods

P i 8 K, K, K,
H R PID 4 il 0.01 0. 002 0. 001
22 /N 0.01 0. 002 0.001
W) PID # fR 22t 0.03 0. 001 0. 000 1
2K 0. 05 0. 001 0.000 2
22/ 0.01 0. 002 0.001
Zia it 22 H 0.03 0. 001 0. 000 1
2K 0. 05 0. 001 0.000 2
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Fig. 6 Current step response with different control methods
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Fig.7 Control change curve with three control methods
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Fig.9  Current responses with three control methods

(a) ML PID £

(b) #iM PID 4%

(e) Za

30 40 50 60 70
fF ) /s
(©)



14 P A1 R A S 4 2010 4
O
1.1 1ok \\\.\
1.0 == W Z —20F \\\'\
w = N -
kS 091 \:‘\ _____________ P I\H@ -30r ool el
= os| N T = a0l Tl -
——-fE5s sl S~ -60F :4,[_,,% e Rl ek Te~0
0.6 F —_-%H£EB£$H S L ol I BEBIPID Y ) N
0s5F — T AR PTDAZ 1l . L \ X X
: n L L n s 0 0.5 1.0 1.5 2.0
0 2 4 6 8 10 1) /s
- T AT B L
~ ~ L1 i FL 30068 0 v 8L A A i )
V10 s 8 L O 0 O L . S " A
. ) ) Fig. 11  Phase lag of output to command current
Fig. 10 Amplitude ratio of output to command current
201
Wi, BEAT TS24 00 D st B ) S B o BRAEL A s Sh ML A ol
Ui B 1) AR YOG R AN 12 TR, 3 s o O vk <
ES
2 14 Fi S AIL R R X e 1) S A SC AR N 13 B ®
— Y 7 Do — 5 —-10F
N ATLAE 2R FI 5 P il i ri sl AL A O X 5% 1)
LA H 28 A 3 PR 1 2, 35K 2 T ol 5 LB Bt Bl . —
-4 -2 0 2 4
i) 25 H 3 i DA, AT O o ) S I T s o) 1L /N m

W Af o

B 12 PEAR H Sl ML I T A ) 5 Y o6 AR i 2

Fig. 12 Idle motor current vs steering wheel torque
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Fig. 13 Motor current vs steering wheel torque with different control methods
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