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On-line inhibition of seeker disturbance rejection rate based

on sliding mode disturbance observer
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2. China Academy of Launch Vehicle Technology, Beijing 100076, China)

Abstract: In order to reduce the influence of seeker’s disturbance rejection rate (DRR) on the output line-
of-sight (LOS) angular rate, an online inhibition method for DRR was proposed. Firstly, the transfer
functions of different guidance signal extraction points were established based on the platform seeker.
Subsequently, the disturbance torque was regarded as the interference angular acceleration and the finite-
time sliding mode disturbance observer (SMDOB) was used to estimate it and compensate it into the
control loop in real time, so that the additional LOS angular rate caused by the DRR was greatly
reduced. The simulation results show that the designed SMDOB could quickly track the disturbance,
which is convenient for online compensation and inhibition for LOS deviation caused by DRR. Adopting
the proposed strategy, the LOS angular rate error caused by the interference is substantially eliminated,
and the accuracy of the output LOS angular rate is improved, which is beneficial for precise guidance.
Key words: disturbance rejection rate; on-line compensation; sliding mode observer;

finite time convergence; disturbance

I %s B 89 .2019-03-01; f&1T H #§.2019-04-14

E@TH . #0745 4 5 4 (6141A02022340)

EE T A 3K (1992-), 3 Wi+, RS RATH BRSO ATER R 545 7 10 AR5 . Email:bit_zhangwenjie@outlook.com

SInE N EREAQ971-), 5 BB, AR S0, A R8N S AT BAR BT TOAT AR S s ) O B AR
Email:1010@bit.edu.cn

S213002-1



BREED & ks

% S2 # www.irla.cn % 48 %
S0 P R B R A G BT £ 3
051 & WEAIE AE T B D B IR A ML R iR 2

[ 5 B (Disturbance Rejection Rate , DRR)ZFAL T
S| Sk X SRR B (Y bR S R T B R R SRR
51 3k B SRR B R RIS, SR AN A B R B
G IDS a7 i LI VIRS 1 2 IMC 1 DS - e g A i
FHF T kbR AR A, AR R T
() RS S M A bR R R W, R S S
TR RERE X TG S DA SR AR X TR, SO R A
RS EAL bR 2R T B B AR A

B g B e B T | Sk Y 1A TR] R, Tk e, 2
AE S m N o Hh B R R R Y S g ] Sk B R
(Line—of-Sight, LOS) ffi # & {5 B i i il T R4 52
M AR S AT AE S ] 4 R e ill— A
AR LI FR by B 5 R 25 A 8 2 [l i AN (H 5 BRAIG
il 5 R GE RS E M | 38 X SR BE 7 A R B R
RTINS R A A (8] 5 R A R e PR S
FE RIS E AR R T 55| Sk B E S O ), BT,
MALE T2 MR, Al kS R
BOKS B2 4 FBr . W R Gt B &, ol i g
e ] Bty 9 B T PR 0 S AT R i 5 28/ g
B RERAE . X TR TP s MR J7 =X, 75 T4
AT ROOAG T, H R T PRAN T O A DRk A RN
PRV, 22 3CHk[2-31 857 T T4 S Ay,
X 7750 ZECHEATAG v, 2 X AL A B AT M
B HAMEESE 2 LU B AR %, B s ki i H N T e, A A T
FELR S s 2% SOk (415X & S 913k B T3
FEAL R T R SR Lt RIR 20O T4

Output C q Output §

&

S 2 SCHR (518 S AR I T 5 | 3k B 0 B SR | R R 4R
PETCIE R 7R 2 I8 0T b 15 B R AT 4 MEE , 275 STk 6]
BEXTRBERR T 5| Sk bR B BEAE Y SR FH 5 MR 2R 03 R /K
2 R T B 2 B A T AE R AMEE . S5 SCIR[ TR TR
ArAdit, 2 SE BRI R AR TS5 Sk R
JEEXTAIZR A1 3 B 52 T, 275 SCHR[8-9 1R A e iy 4k
SOOI X e A I B R AN T, ST B S
B FE LRI, (E SO0 0 25 245 4 i o, IR AR BIE R X
FAPPRES LI 25

DL EXF FAEsh G T 2 B T Uk A%, mis%
SCHR[8=91Hh 114 L) gh8 A Jo b, 2 — I 8 D A
SCHR T BRI RIS, S — Rl AR S
W25 - v BV B 20 0L 25 (SMDOB) Xt R ZE H 3l (1
WAL N R uN W= O R A R D N S S =
PRI Y T2 5 S I B8 B A% 38 R BRI T RS, X by
BTAS )RS A0 2 (] §14) S5 [7) R S AR T 1k 5 78 b 3 At I | 3
RVANEE o R0 7w B U N E (O E Y W LR A s D O a7
HEAT SE PR A A T O A B3R S b, EEASTEER T
I 5 B X AL B T S, DT S R T %o ol 2
EOESE &N

1 ARERNAREREEERER

P13 S ) ) 5 A5 S R U B 5
g1 3k B s EEA AL & G () FR 7 BRI R A ) £
BRI, Gy(s) 3R 7 B i ] B T 190 4% B, Gio(s) Ros T
FEAL R, H(s) WA ERFEIRE R, B REUE T

Disturbance
torque loop

@.J

Stable loop

] 1
1 1
R — D-...‘ Current loop

Tracking loop

His)

P15 5] Sk A [ S i A

Fig.1 Different extraction points model of platform seeker
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