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Modeling and analysis of servo system on countermeasure
of IR imaging seeker

Li Hui
(Luoyang Electronic Equipment Test Center of China, Luoyang 471003, China)

Abstract: Infrared imaging guidance weapon countermeasure was the important fields of opto-electronic
countermeasures. The detector of IR imaging seeker was replaced by image emulation and injection
computer in the hardware-in-the-loop simulation test of digital image injection, it was necessary to
consider the equivalence of control capability for the servo system under the simulation test and actual
conditions by means of building the accurate transfer function of servo system for the IR imaging
seeker. Based on this, the entire servo system of the seeker was divided into seven different function
module according to the configuration of the seeker, and the total design method about the modeling of
the servo system was proposed. Then the integrated mathematic model of the servo system was set up
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by adopting the mechanism modeling combined with the experimental test method. Light axis of the

seeker remained in a state of stabilization with 5° amplitude and 2 Hz disturbing of bomb. Line of

sight and line of sight velocity between target and bomb of simulation output could precisely track the

actual line of sight and line of sight velocity by testing the model. Simulation analysis validates the

correctness of the model of the servo control system. The results of research provide theoretical method

support for the modeling of the servo control system for the same type device, and also give the

model for the feasibility of the new digital image injection simulation test on the infrared imaging

guidance weapon.
Key words: IR imaging countermeasure;
servo system modeling

0 35l

1T 2050 AR 5 AR B ARG IR AN
ML, SEROT B ) SR AR Bl 2 K ) R
H ARSI B X ANT o 5B R EAS o O RN XA
b, AT R e B B O T P A 0 2L AP AR
] S AR HEAT 400 1 T AR O G L X Y B B
WEFEAE, TPFARHOE T & 3 TR B2 R
FH A 5 s 20 A 1 5 o) S 5 6 0 AT 3 > S 45
TR FR G AT B 0 R A1 37 922 S X BT 1 56 A
254 R B, LA AR R Bt Se W 05 Bl
BHA RS A mEer BUGE A X MR 92807 X, Horp
TEA SOy BN, AR S 2R S A H s S5
PO 20N R B LR TE A B 51 36 1
KIG A5 BALBERLT T L0 5| AR R g AR
ASEHTAE, O E TR0 % 96 M 1R 22 K I8 £
(0 s [ SE 3R S50 A AR i, P ECL PR AN HAR &L B
T S A AR A ) o 6 PO 1 R i 2R AR AR, AL Ab
AR T 5 S X T PR A KT 5, A SEBR
A0 FAX B 15 B0 208N AR 55 1 3k Aa) AR &R e RES
MBI, B ST B 2T A A T 5 Sk A R A
RGRARL,

SCH R A R R A b 2T A AR T T Sk B A6 A
P (TN G e I (B B USR-S o e W
e 2 GERE LI A S R, IR FH AL B ASE R 72 56
WA ZE G TR SE T 51 Sk A IR 2 48 i B0 i
WY, 2o ad KA 5 L A MRS HEAT T HER PSR E ,
ZLAM R AR S 2 X T B A P B 07 B 35
K pe it TR S E

i3

IR imaging seeker;

image injection simulation;
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Servoe model of seeker

L]

' 1
Iz_'fff'rw Disturh
egleetro ok
e mEnl
|'||..\||'I.I. ||'II'II.| -l
force a
f . 1 4 :
t,.%.5 | Limeof | 4.1 Track ! | A % 3 | #a
e = i | .. b Frome
[zt | might BITDr [hetizctor Position Velogity Motar e o]
Argel Ny i 1 1 | i F g 4 Aotor dynamic i
" Ve b nbeulation ¥ j|ealculations | model corrector | o carrecton M T ¥
" model M model [ i | | T‘ + s - e .
Rate
OO
minde]l  °
By
Ia} kinzmarics [T e ] LN T
atud dynasmica |

P L5 5 S AR 42 A A AE [

Fig.1 Total frame of servo control model of seeker
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Fig.3 Yaw correlative angle with yaw disturbing of bomb
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Fig.4 Pitching los velocity of actual and simulation output
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