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Abstract: For the problem that the competitor needs to be identified when designing a cooperative
penetration control scheme against multiple interceptors based on game theory, an attack object
matching method of interceptor missile based on long short-term memory (LSTM) network is pro-
posed. Based on the flight sequence and process of the traditional interceptor missile, the intercep-
tor missile flight trajectory library is constructed, and the LSTM network is trained with the traj-
ectory database as the training sample. At the same time, based on this, a track prediction model
and an object matching model are constructed to realize the target recognition of the interceptor.
The simulation results show that the method can effectively identify the interceptor target and pro-
vide support for the follow-up cruise missile penetration research.
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Tab. 1 The motion parameters of cruise missiles Tab. 4 Training and testing parameters
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Tab. 2 The motion parameters of interceptors
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Fig. 2 Changing process of LSTM network training parameter

3.2 EHBEERIRIIFE
3.2.1 PAR{GE

B AT 2T A0 T 5| Sk i T AR R S Dy
WP RS BE R 0. 17, i A B M R 60°, K
il AT L O 4 A K S L AR I Rl 10s,
W2 B 32 B Be Bl i B 5 Ss A Sk A e T I A A
AR A D) B B4 SR AN 5 BN L R s 5 A AR
SR S B I L 3 TR

x5 BEIRNEWH

Tab. 5 Target maneuvering process
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Tab. 6 Monte Carlo simulation results

0 ff W 7/ 0 Sy KA 3 T 2
@ W /(%) /s] BE#S /m /%
0.1 0.01 400 100
0.1 0.01 20 97
0.2 0. 05 400 100
0.2 0. 05 20 81
4 Hig

AR SCUAR JH 1 58 B8 B 3l [R] 2 By 5 58 i
ORI A A 228 A 1R 8 5 5t b 4 4
S0 550 T 0 T L JE T LSTM YN A 3 7903000 o 286 A5
B R 22 2150 5 51 S 2300 42 200 2 0 A A 19 42

D)X T Z A A 2 I 3 Y S 7 3 L i
T RERE A RO E U B A A H AR O R 2l
SR 5 By B A S

2) 38 53 5 R B 05 Lo A A Ay i 5] Sk A
N 7 X R 0 B8 ) 52 D o 5 T 92 R 3k A DM A B AT
e — 7 i iR 25 B B0 T TS B o IR A8 B B R P

2% 3k

(1] Elede, =L, MU, 5. TR KT

AR S EARIR S BT, RSN, 2021,
4(4) . 32-39.
Wang Yanyan, Yuan Jianquan, Hao Mingrui, et al.
Research status and application of the cooperative
guidance technology for aerial vehicle swarm systems
based on spatiotemporal coordination[ J]. Flight Con-
trol & Detection, 2021, 4(4); 32-39(in Chinese).

[2] Shaferman V, Shima T. Linear quadratic guidance
laws for imposing a terminal intercept angle[ J]. Jour-
nal of Guidance, Control, and Dynamics, 2008, 31
(5): 1400-1412.

[3] LiuY., Q N, Tang Z. Linear quadratic differential game
strategies with two-pursuit versus single-evader J]. Chi-
nese Journal of Aeronautics, 2012, 25(6): 896-905.

[4] QingJ. Xian T G. Wei D J, et al. Intention recogni-
tion of aerial targets based on Bayesian optimization
algorithm[C]// Proceedings of 2017 2" IEEE Inter-
national Conference on Intelligent Transportation En-
gineering (ICITE). IEEE, 2017.

[5] Park CY. Laskey K B, Costa P C G, et al. A process
for human-aided multi-entity Bayesian networks learning
in predictive situation awareness[ C]// Proceedings of In-
ternational Conference on Information Fusion, 2016
2116-2124.

(6] EMFRE, LR, ZEMelt . T H 00O 4 A DLt

MR U O e [T ]. MR T AR, 2019, 39
(6): 42-45.
Wang Haiwang, Shi Hongquan, Li Xiaodan. An in-
tention recognition method based on intuitionistic
fuzzy sets and Bayesian inference[J]. Ship Electronic
Engineering, 2019, 39(6): 42-45(in Chinese).

[7] AnJ, Hu M, Fu L,et al. A novel fuzzy approach for
combining uncertain conflict evidences in the Dempster-

Shafer theory[J]. IEEE Access. 2019, 7(4): 7481-



114

SAUE (5

2022 4E 7 A

[8]

L9]

[10]

[11]

(12]

[13]

7501.

Song Y, Wang X, Quan W,et al. A new approach to
construct similarity measure for intuitionistic fuzzy sets
[J]. Software Computing, 2019, 23(6): 1985-1998.
g . B TRAREE M H AR & BRG] 7 & e [D].
Kb BB ORI, 2006.

Xia Xi. The study of target intent assessment method
based on the template-matching[ D]. Changsha: National
University of Defense Technology , 2006 (in Chinese).
WA, Tkar JU, BEARE . T RO HEEL A 2 b B AR
HEPBI]. BEEERESHAR, 2020, 11(3):
44-48.

Xu Jianping, Zhang Lifan, Han Degiang. Air target in-
tention recognition based on fuzzy inference[ J]. Com-
mand Information System and Technology., 2020, 11
(3): 44-48(in Chinese).

Wang L, Li S Z. Tactical intention recognition of aerial
target based on XGBoost decision tree[J]. Journal of
Measurement Science and Instrumentation, 2018, 9(2):
148-152.

Zhou T L, Chen M, Wang H'Y, et al. Information en-
tropy-based intention prediction of aerial targets under
uncertain and incomplete information[]J]. Entropy,
2020, 22(3): 279.

LLERSE, MG, RANE, 5. FEARTH T 12 bR
HAEERH TELI/OL]. RE TR S8 FH# R,
2022 1-11.

Ma Yutang, Sun Peng, Zhang Jieyong, et al. Air group
intention recognition method under imbalance sample[ J/
OL]. Systems Engineering and Electronics, 2022;: 1-11

(in Chinese).

[14]

[16]

[17]

(18]

[19]

BRI/ 25, B . 55 . RO B H AR SR &
BRERBIBRIOT S LT ] S HLOG EL. 2017, 34(9).
10-14+19.
Ou Wei, Liu Shaojun, He Xiaoyuan, et al. Study on
the intelligent recognition model of enemy target’s
tactical intention on battlefield[J]. Computer Simula-
tion, 2017, 34(9): 10-14+19(in Chinese).
Le Guillarme N, Mouaddib A-1, Gatepaille S, et al.
Adversarial intention recognition as inverse game -
theoretic planning for threat assessment[ C]// Pro-
ceedings of 2016 IEEE 28" International Conference
on Tools with Artificial Intelligence (ICTAD. IEEE,
2016: 698-705.
Wayllace C, Hou P, Yeoh W, et al. Goal recognition
design with stochastic agent action outcomes[ C]//
Proceedings of AAAI Conference on Artificial Intelli-
gence, 2016.
Mirsky R, Stern R, Gal Y, et al. Plan recognition
design[ C]// Proceedings of 31®" AAAI Conference on
Artificial Intelligence, 2017 4971-4972.
P52, 55, MEK, 5. —Fhprs Sk SR
SR R E B T 0] RIS BRI, 2020, 3
(6): 103-108.
Fu Hao., Li Keyong, Zheng Guodong, et al. Quanti-
tative analysis of influence factor of guidance accuracy
for air-defense missiles[J]. Flight Control & Detec-
tion, 2020, 3(6): 103-108(in Chinese).
Singer R A. Estimating optimal tracking filter per-
formance for maneuvering target[ ] ]. IEEE Transac-
tions on Aerospace and Electronic Systems, 1970, 6
(4): 473-483.

il T



