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A novel fuzzy control multiple model algorithm in target tracking

GUO Qiang, HE Zilan

(College of Information and Communication Engineering, Harbin Engineering University, Harbin 150001, China)

Abstract; An innovative snakelike terminal maneuvering trajectory model of anti-ship missiles, in which the
missiles are regarded as controllable mass points and can be tracked by passive sensors, is introduced to compete
with the continuous penetrating enhancing of modern anti-ship missiles by adopting dynamic modeling method. A
novel adaptive unscented Kalman filter algorithm based on the fuzzy control interacting multiple algorithm is
proposed. The proposed algorithm can achieve the real-time adjustment of the matrix of transition probability, faster
convergence rate due to the fuzzy control and state error covariance adaptive algorithm which is based on the
principle of Sage-Husa noise statistical estimator. Simulation results verify the ballistic model is established for the
detection, recognition and tracking of anti-ship missile technology research has certain reference value. Besides, the
improved tracking algorithm can quickly adjust the probability model to bring about faster convergence speed and
better robustness, which can effectively reduce the error of bearing-only target tracking and can achieve the stability
and reliability of the snakelike terminal maneuvering trajectory model of anti-ship missiles.
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Fig.2 Target trajectory model three-dimensional view
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- 128 - MR O T Ol ok ¥ % R

5 48 %

4 % b

1) RS2 B 7k i Sr 1 1 % 55 Y
W = HEARRRY | iy S 7 94 L RS R T TR A R
5 R B R BT —E IS E .

2) PR TR R T AT, $12 M SCE A R T AR 4 ol
(1 A & AL B A MR, (7 ELAS R U X5 ik
TE—EREE LA TR T Bl Sl B 7 1% 22 TR B4 [ AT ] o
WEGIE 1 g RO SR 1 5 BRAE.

5% ikt

[ 1] Lisano M E. A practical six-degree-of-freedom solar sail dy-
namics model for optimizing solar sail trajectories with
torque constraints|[ C |//ATAA Guidance, Navigation, and
Control Conference and Exhibit.Providence; AAAA, 2004.

[2] HAN Seul-Ki, RA Won-Sang, WHANG Ick-Ho et al. Lin-
ear recursive passive target tracking filter for cooperative
sea-skimming anti-ship missiles[ J ]. Radar, Sonar & Navi-
gation,2014,8(7) . 805-814.

[3]WANG X F, CHEN J F, SHI Z G, et al. Fuzzy-control-
based particle filter for maneuvering target tracking[ J]. E-
lectromagnetics Research,2011,118.1-15.

[4] PENG D L, GUO Y F. Fuzzy-logic adaptive variable struc-

ture multiple-model algorithm for tracking a high maneuve-

ring target [ J]. Journal of the Franklin Institute-Engineer-

ing and Applied Mathematics,2014,351(7) . 3837-3846.

AR, TR AR RIS e S B AR IR RN [ M ]

S [ Py Toll i, 2013.

ZHANG Ronghui, ZHANG Jun. Nonlinear Filtering Theory

with Target Tracking Application[ M ]. 2013.

[6] AH, #aiM. Hik N UKF BE7E B bR IR ES b aY R A

[5

[}

[J]. AShiL24%,2011,37(6) :756-759.

SHI Yong, HAN Chongzhao. Adaptive UKF method with
applications to target tracking[ J]. Acta Automatica Sinica,
2011,37(6) :756-759.

[7] ZEUR, ZAE. MEROR RIS B0 B9 3 0 JC 38 AL 8
PWRIE[ ] 5 PROR 24,2013 ,43(4)  1139-1145.

LI Yuchen, LI Zhanming. Adaptive unscented particle filter
algorithm under unknowm noise [ J]. Journal of Jilin Uni-
versity, 2013,43(4) :1139-1145.

[8] 27, UEiHE , sk BN, 3T Sage-Husa B ¥E A B 1&E N F

Tt CKF HARRER 7L [J]. RE T RS H THAR,
2014,36(10) :1899-1905.
LI Ning,ZHU Ruihui,ZHANG Yonggang. Adaptive square
CKF method for target tracking based on Sage—Husa algo-
rithm[ J ]. Systems Engineering and Electronics, 2014, 36
(10) :1899-1905.

[9] JULIER S J, UHLMANN J K. A new method for the non-
linear transformation of means and covariances in filters and
estimators[ J |. IEEE Transactions on Automatic Control,
2000, 45(3) : 477-482P.

[10] 2155, wek. BREHI = . 09 5 9 BE A IS & 5] A
[M]. W& IR . W R Tl K2 s At 201 1.

LI Shiyong,ZHANG Qian. Intelligent guidance: intelligent
adaptive guidance laws for homing missile [ M ]. Harbin:
Harbin Institute of Technology Press, 2011.

[11]LIU Jinfang, DENG Zili, GAO Yuan. Covariance intersec-
tion fusion Kalman estimator for the two-sensor time-de-
layed system[ C]//International Conference on Information
Fusion. Singapore:IEEE, 2012, 1586-1593.

[12] LIU Wangsheng, LI Yaan, CUI Lin. An improved algo-
rithm for high maneuvering target based on Jerk model[ J].
Binggongxuebao,2012,33(4) : 385-389.

(RE ZR)



