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Application of fuzzy recognition algorithm in the spectrum

identification of missile tail flame

Huang Da, Huang Shucai, Tang Yidong, Liu Jinchang
(Air and Missile Defense College, Air Force Engineering University, Xi’an 710051, China)

Abstract: At present, the missile recognition algorithm based on the space-based hyperspectral image is
considered from the overall analysis of the spectral curve. The required data is large and the algorithm is
redundant. In order to solve the problem of insufficient algorithm, the influence of missile launching
device, fuel composition and temperature pressure on the tail flame spectrum from the influence factors of
missile tail flame spectrum was analyzed firstly, and the radiation data at the characteristic interval under
certain assumptions was used to obtain the conclusion of missile identification. On this basis, the fuzzy
recognition algorithm was introduced. The algorithm made full use of the radiation intensity and the
spectral line information. The recognition result is the membership probability of each type missile.
Through analyzing the spectral angle, it is found that it is too dependent on the line type, and the effect
of the line recognition is poor by comparing the fuzzy recognition result with the spectral angle
measurement, the superiority of the fuzzy algorithm in the spectral recognition is proved.
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Fig.4 Simulation chart of tail height spectrum of different heights
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Tab.1 Similarity of same line type
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Fig.9 Tail flame spectrum curves with different line types
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Tab.2 Similarity of different line types
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Tab.3 Membership and radiation range of various types of missiles

Band 1 Band 2 Band 3 Band 4 Band 5

Radiation ~Membership Radiation ~Membership Radiation Membership Radiation = Membership Radiation =~ Membership

range function range function range function range function range function
T1 1-9 Triangular 11-19 Triangular 1-8 Triangular 0-3,3-8 0,Triangular 0-2,2-5 1, Triangular
T2 2-10 Triangular 12-20 Triangular 2-9 Triangular 0-4,4-9 0, Triangular 0-3,3-6 1, Triangular
T3 3-11 Triangular 13-21 Triangular 3-10 Triangular 0-5,5-10 0, Triangular 0-4,4-7 1, Triangular
T4 4-12 Triangular 14-22 Triangular 4-11 Triangular 0-6,6—11 0, Triangular 0-5,5v8 1, Triangular
T5 5-13 Triangular 15-23 Triangular 5-12 Triangular 0-7,7-12 0, Triangular 0-6,6-9 1, Triangular
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Tab.4 Fitted sample values

Band 1 Band 2 Band 3 Band 4 Band 5
S1 4.3 13.6 7.5 0 0
S2 4.7 12.8 7.6 3.8 2.6
S3 5 16 7.9 7 3.9
S4 5 15 4.5 5.5 3.5
S5 6 16 5.5 6.5 4.5
REAS Hi Y 45 R N3 5 TR o
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Tab.5 Output result of sample value

T1 T2 T3 T4 T5
Probability Probability Probability Probability Probability

S1 0.33 0.28 0.24 0.22 0.14
S2 0.44 0.26 0.22 0.23 0.15
S3 0.58 0.89 0.53 0.41 0.22
S4 1 0.90 0.53 0.41 0.22
S5 0.63 1 0.63 0.33 0.13
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Tab.6 Line type similarity

S1 and S2 S1 and S3 S1 and S4 S1 and S5 S1 and S6

0.958 1 0.9170 0.909 7 0.900 5 0.999 1
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