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Simulation of application of IMM in photoelectric tracking

control system

Liu Xiaogiang, Ren Gaohui, Xing Junzhi, Shou Shaojun, Zhang Huijing
(Xi'an Institute of Applied Optics, Xi'an 710065, China)

Abstract: By analyzing the roles of target motion parameter filter used in photoelectric tracking control
system and the principle of IMM (Interacting Multiple Model), application of IMM filter used in
photoelectric tracking control system was proposed. Simulator model of Application of IMM used in
photoelectric tracking control system was established. By analyzing different target tracking data in
simulation environment, the interactive multiple model algorithm could be used as a feedforward control
data acquisition algorithm of combinational control technology in photoelectric tracking control system,
photoelectric tracking control system uses interactive multiple model algorithm was more suitable than
using a—(—7 filter for tracking of maneuvering targets.
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Fig.1 Principle block diagram of combinational control of

photoelectric tracking system
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Fig.2 Principle diagram of IMM filter algorithm
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Fig.3 Principle diagram of application of IMM in photoelectric tracking control system
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Fig.4 Matlab simulation model diagram
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Tab.1 Filter performance comparison of tracking

straight uniform target

a—B-y filter IMM filter

Mean Sd Tr/s Mean Sd Tr/s

Error of x speed

. 0.5237 1.5662 1.5
/m-s

04417 1.5145 0.6

Error of x 01564 05279 15 0.7464 4.1072 0.36

acceleration/m - s~

Error of y
orof yspeed ) 796 6508 1.5 01548 16424 044

/m-s™

Error of y
rror oty 237 59192 15 03952 23579 0.44

acceleration/m - s~

Error of
morof zspeed ) 1303 34626 1.5 0228 11826 0.66

/m-s™

Error of
fror ot z 21776 28594 15 03229 1.88 06

acceleration/m s

. (1) Mean A & 4015 22 b5 180, Sd y B HLIR 22 451, Tr
FUR SRR 751208

(2) a—P—y WU 5 3 P w2 o 1.5 s R R iR
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Tab.2 Side maneuver target tracking filter

performance comparison

a—PB-vy filter IMM filter

Mean Sd Tr/s  Mean Sd Tr/s

Error of x speed/
-1.1244 26513 1.5 -0.0832 1.1279 0.98

m-s™

Errorof X 7063 20273 15 00069 10558 0.6

accleration/m - s

Error of y speed/
’ -10.276 189818 1.5 0.6921 6.614 1.44

m-s™

Error of y
TOT Ol Y 80187 154958 15 22199 87883 0.88

accleration/m - s

Error of z speed/

B -2.0822 4.7798 1.5
m-s

-0.054 0.7489 1.4

Error of z _
. , —1.4757 3.7628 1.5 -0.3884 3.7024 0.5
accleration/m - s
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Tab.3 Dive head-tracking maneuvering target filter

performance comparison

a—L- filter IMM filter

Mean Sd Tr/s Mean Sd Tr/s

Error of x speed
OrOTXSPEEC 59056 57123 15 —0.7751 1.6478 1.14

/m-s™

Error of x 37361 47741 1.5 -2.5067 4.2648 0.34

acceleration/m - s

Error of y speed
-19.3793 204521 1.5 03112 1.2875 1.04

/m-s™

Error of y
rror oty -14.1 176786 15 13322 62173 0.28

acceleration/m - s~

Error of z speed

e -54.549 37.2652 1.5 -1.9802 5.5314 0.9

Error of z
. , —40.956 33.8698 1.5 -=-2.2755 3.9125 0.3
acceleration/m s
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Tab.4 Tracking error statistics if control system

using different filters

a—pB-y filter IMM filter
Movement Mean Mean

Targe t Sd/mrad Sd/mrad

arge type direction /mrad mra /mrad mra
Straight AZ —0.0678 0.1371 —=0.0998 0.1564
trajectory EL -0.0206 0.0332 —-0.0399 0.0422
Sides AZ -0.12  0.3878 0.0408 0.1498
serpentine EL -0.06 0.127  =0.0375 0.0137
Dive AZ 0.0071  0.329  0.00395 0.0527
trajectory EL 0.444 0.720  0.0202  0.1296
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