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Compensation Control Method Based on Observer for Loop Delay

from Attitude Control Engine

CHEN Haipeng, YU Yanan, YU Xuehao, HUANG Fei
(Shanghai Aerospace Control Technology Institute, Shanghai 201109, China)

Abstract: This paper intends to solve the problem that the attitude control precision is reduced due to the
response delay of the upper stage attitude control engine. Firstly, in order to avoid the impact of the response delay
of such engine on the attitude control, a Smith-predictor based compensator is proposed to improve the control
accuracy. Secondly, as for uncertainties of the theoretical model, a robust observer is used to estimate the output of
the engine. Simulation results show that the proposed method can effectively reduce the impact of loop delay from
the attitude-control engine on the control accuracy.
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Fig.1 Switching control principle

TSR A i i i — BT R

K =
lju(t_fo) >d
ld—6<ult—z) < dvilt—1z) <0

Jd*5< ult —70) < dsult—1,) >0
71JM([_T()> <_d
| —d < utt—2) <

(d—08sult —1,) >0

20 W 3 T[] ) . AR G A AT A S A )

HER A BT IR B
w =—ayk + M, (5)

e a0 AHET NI REG M, AT R LG -
ML R NPT KA R Rk, = 2. W HfE
RIS B BR B Y 2Rk = 1D

(% —d—L 4 Lk, — M —apn

(6)
1' :8+(k4_1‘0/2)a01‘o
a 2(ky —70)

A a0 AMERINLEEAM: ou AW FRIF LB HE
JE B FREF S50 I ) A 3R A A G AR L B

% o (ZM/,*ao)(kd*To)
Jdro - 2
I (7
1@ _ 3/Dayet + kyLky — (4207,
d‘L’o 2 (k/*‘[o)z
ﬁqj:ka 70 > 03 ng%ﬂ: ZM/sao;*E%E";QB/TV%E

’d()
DL EH 10<0.5.k =1, Ilﬂz

TR 275 ) A BRI

BRI Ze & 2 s, Bl o AEBCED 28 B
W FRER . H P AT R 45 A gl ML e o7 A2 3R A A 3
P A B AN, TT 38 K &y s BN FEL R 1RV A VE B O
P A PR RS B H S RGBT HRE I T RE .

>O B 8] 42 3R

IEFFE

B2 RERENE L

Fig.2 Limit cycle curve
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Fig. 4 Schematic diagram of Smith compensation control based on observer
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Fig. 5 Limit cycle curve without considering time delay
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