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Functional simulation of infrared air-to-air missiles based on
combat assessment
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(Aeronautics and Astronautics Engineering College, Air Force Engineering University, Xi’an 710038, China)

Abstract: Infrared air-to-air missiles are the most effective close combat destructive weapons, but their
working mechanisms are complex, jamming environment are variable, so the simulation missiles are hard
to match the real. To simplify the simulation process and improve the accuracy of the simulation results,
start from missiles functional simulation and abandon the complicated physics simulation, only concentrate
on identification, guidance, control and motion process. Firstly, missile mathematical models were
established based on the three degrees of freedom to simplify missiles motion equations. Secondly, the
anti —interference method was classified, analysed different anti -interference mechanisms between the
seeker entered into anti-interference state and couldn’t enter into. Lastly, the simulation platform to the
missile models, bait models and aircraft models as the core were established and miss distance, missile
trajectories, anti —interference probability were used as evaluation criteria of simulation results. The
simulation results show, the simulation infrared air -to -air missile models are simple and easy to
implement and anti-interference results are close to the real missiles, also can meet the requirements of
combat assessment.
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Fig.4 Infrared air-to-air missile overall framework
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Tab.1 Initial conditions for the height of 5 000 m,
the speed of 0.8 Ma

Ratio of end Ratio of end
No bait interference to interference to
interference target radiation target radiation
intensity is3  intensity is 8

Specified anti-
interference probability in 90%
performance specification

Simulation result 98% 78% 71%
8.9% 11.4% 18.3%

Average = 70% Average = 60%

Simulation error
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R2WMBEHATE 10 000 m,HE 1 Ma
Tab.2 Initial conditions for the height of 10 000 m,
the speed of 1 Ma

Ratio of end Ratio of end

No bait interference to interference to
interference target radiation target radiation
intensity is3  intensity is 8
Specified anti-
interference probability in ~ 90% Average = 75% Average = 65%
performance specification
Simulation result 98% 81% 73%
Simulation error 8.9% 8% 12.3%

5 4 it

SO DL s RO 5] R s sy T
T INREDTE, 2N T i AR A T
PEARE , Oy B 5 5 T, 27 A5 R EH
i SRR T LG S RS I TR ROCR 4, RS
T LU RO T B A 2K, 15 e i Y LS P fE
AR, TR J T A &, 5 KA
THPERE S BT IR EAR B, R T A O AG
L1 A2 25 TR XA

SE

[1] Chen Xiaojuan. Verification method for antijamming performance
of infrared air-to-air missile[J]. Infrared Technology, 2013,
35(7): 425-429. (in Chinese)

[2] Hu Zhaohui, Luo Jixun, Wang Yi, et al. Evaluation and
testing method for infrared air-to-air missile countermeasure
performance [J]. Infrared and Laser Engineering, 2012, 41
(11): 2891-2897. (in Chinese)

[3] Jia Xiaohong, Liang Xiaogeng, Tang Shuo. Research of
dynamic test technique for infrared air -to —air missile in

guidance and control system[J]. Journal of System Simulation,

[4]

[5]

(6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

2004, 16(2): 242-246.

Yang Xiaoying, Cui Dedong. Simulation analysis of the angle
tracing system for infrared imaging seeker [J]. Infrared and
Laser Engineering, 2007, 36(1): 39-51. (in Chinese)

Wang Chaozhe, Tong Zhongxiang, Liu Yongzhi, et al. Evaluation
method of stealth aircraft’s infrared radiation measurement
[J]. Infrared and Laser Engineering, 2012, 41 (11): 2891-
2897. (in Chinese)

Liu Fan, Xiao Shuchen, Chen Xiujian, et al. Plane trail
flame

Infrared Technology, 2011, 33(10): 606-609. (in Chinese)

IR simulation based on vega particle system [J].

Wang Chaozhe, Tong Zhongxiang, Lu Yanlong, et al. Study
on the airplane’s infrared radiation characteristics [J]. Laser
& Infrared, 2011, 41(9): 996-1001. (in Chinese)

Zong Jingguo, Zhang Jiangi, Liu Delian. Infrared radiation
characteristics of the stealth aircraft[J]. Acta Photonica Sinica,
2011, 40(2): 289-294. (in Chinese)

Wang Chaozhe, Tong Zhongxiang, Li Lin, et al. Simulation
of towed infrared decoy interferingand its operational method
[J]. Infrared and Laser Engineering, 2012, 41 (2): 446-451.
(in Chinese)

Hong Yang, Zhang Ke, Li Yanjun. Simulation and jamming
model of infrared bait [J]. Journal of System Simulation,
2006, 18(2): 463-466. (in Chinese)

Huang Jiacheng, Zhang Yingchun, Luo Jixun. Fast simulation
of air-to-air missile launch area [J]. Journal of Projectiles,
Rockets, Missiles and Guidance, 2003, 23(4): 132-134. (in
Chinese)

Yu Jinsong, Hao Wangsong, Fei Yuhua, et al. Implementation
of simulated signal source for four element infrared seeker
[J]. Acta Armamentar IlI, 2007, 28 (1): 111 -114. (in
Chinese)

Hu Yifan, Song Bifeng, Wang Xu, et al. Method of evaluating
the effect of airborne infrared decoy[J]. Infrared Technology,

2009, 31(3): 136-140. (in Chinese)

PDF #fi % ffi *'| "pdfFactory Pro" = 454 I www.pdffactory.com



http://www.pdffactory.com

