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Quantification modeling for environmental complexity under point

source infrared decoy interference

Niu Deqing, Wu Youli, Xu Yang, Xu Rui
(School of Aeronautics Engineering College, Air Force Engineering University, Xi’an 710038, China)

Abstract: In order to identify anti-jamming performance of the infrared missile, the infrared
countermeasure environment need to be quantitatively evaluated. However, most of the current models
analyzed the missile’ s anti-jamming performance from the terminal miss distance, couldn’t reflect the
response of each module of the missile in the process of being interfered. Therefore, based on the missile
seeker system and the guidance control system in the process of jamming, a quantitative modeling method
of infrared countermeasure environment was proposed. Firstly, the infrared countermeasure elements model
was constructed from the scene composition and physical characteristics. Secondly, based on the influence
of the countermeasure elements on the image recognition and the guidance control system, the indicators
of similarity, masking degree, jamming time, target maneuver and entry angle were proposed. Finally, by
using parallel relation model, geometric mean synthesis model and weighted sum model, the total
environmental complexity quantification model was established based on the above indicators. Simulation
experiments show that the probability of the missile hit ratio error within +6% predicted by this model is
95% in typical countermeasure scenarios.
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Fig.1 Infrared countermeasure components
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Tab.1 Definition of the image feature

Feature Meaning Definition
) Energy C':Z;‘il 2:':] E;
Cy Average gray co=c//s
Cy Length-width ratio cs=llw
Cy Compactness cy=s/lw
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Fig.2 Schematic of simulation system
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Tab.2 Countermeasure scenario setting

Scene a b c d e f g

Maneuvering style 0 0 0 0 1 I 11

Time/s 0.5 1.5 05 05 05 0.5 0.5
Total amount 24 24 12 24 24 24 24
Group amount 6 6 6 6 6 6 6

Group interval/s 05 05 05 05 05 05 0.5
In group interval/s 0.2 02 02 02 02 02 0.2
Once amount 2 2 1 2 2 2 2

Horizontal approach _
15 15 15 165 15 15 15
angle/(°)
Vertical approach
angle/(°)

Off-axis angle/(°) 0 0 0 0 0 0 0
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Fig.3 Scenario 1 countermeasure process image
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Fig.4 Similarity of scenario 1
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Fig.5 Masking degree of scenario 1
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Fig.6 Scenario 2 countermeasure process image
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Fig.9 Prediction of complexity
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