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Target classification method in infrared images via combination of

multi-feature fusion and extreme learning machine

Wang Pengxiang, Zhang Zhaoji, Yang Huai
(School of Information Engineering, Xizang Minzu University, Xianyang 712082, China)

Abstract: For the problem of infrared image target classification, a method combining multi-feature fusion and
extreme learning machine (ELM) was proposed. Three types of features, i.e., principal component analysis
(PCA), local binary pattern (LBP) and scale-invariant feature transform (SIFT) were used to describe the pixel
distribution, local texture and feature point information of the target in the infrared image. The three types of
features reflected the characteristics of infrared image targets from different aspects, so they had complementary
advantages. Afterwards, the three types of features were fused based on multiset canonical correlations analysis
(MCCA) to obtain a unified feature vector. The fused features not only inherited the distinguishing characteristics
of the original three types of features, but also effectively removed redundant information. In the classification
process, The ELM was used as a basic classifier to classify the fused feature vector. ELM had the obvious
characteristics of few parameters, high efficiency, high precision and strong robustness, so it was helpful to
improve the overall performance of infrared target classification. Therefore, the proposed method

comprehensively improved the target recognition performance by combining the advantages of multiple features
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and ELM. During the experiment, the infrared images of four types of aircraft targets were used to test the

performance of the proposed method. According to the comparison with several existing methods, the

experimental results prove the performance advantages of the proposed method.

Key words: infrared imagery;
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Fig.1 Procedure of infrared image target classification via combination

of multi-feature fusion and ELM
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Fig.2 Illustration of four kinds of aircraft targets
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Fig.3 Recognition results of the proposed method on the original

samples of the four targets
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it A %Rl 45 PCA. LBP Al SIFT = 25 K 1iE, Jf 2k H
ELM #F 17 P05, 8RR BE 32 7+ T e & M o0 0
CNN F 78 Mur 4514 N R 0Ok T4 th ik, &
A AR ) o 25 P g
322 REHK

H AR £ A1 G AR B A v AN ] sk A b 32 31 45 2%
R, SRR R R RRAG . P, AEE
27 B MRS B 2% 1 LT A H RS 4 20 ik i 4 281
REVEATHE— 2 MR RN 0TI o SCH 78 JEL 4 I R AR 1Y)
SRt b, 3 A M S 2R O [R5 e b
(signal-to-noise ratio, SNR) Z5 {4 T MK AEAC . HoAk
Hb, DUR G IR B BE 5 2 I8, AR A2 1Y SNR
AT EES N B W RS 5 22, I e K IR IR R A 5 I P R
B, BIVAT3RAG 6T Ry W 75 7K P IR A . RIS [R) 7
BAFANTR] SNR £ 4 F ik 4 647 H AR 432K, 3k44
W 1 PR as A, AR 1 AT AR T 4518 —
SEME S TR LA EME AR or KPR REA & B
(ISR, 25 87RO -3 4y KGR S Bl SNR Y RE
T B REAR —JR B h J ik T ZE R A) SNR 45444
DRFR R 0 G BE, I MR S R {d k. 5 LBP.
SIFT R F B —FRAE (9 J7 ¥6 A L, 4 1 05 v i il
SRR ELM 43283 Y T R R fdPE . CNN
Ji ARG SNR Z5 1 FHERERRAR oy 3%, EZEE N
YIZRFEAS (SNR A 150) X I RRE A 1) il i il ) s 3
TR

R1 BETHEBTRIERERSLL

Tab.1 Performance comparison under noise corrup-

tion
SNR/dB
Method
8 4 0 -4 -8

Proposed 94.8 88.7 79.3 70.4 59.8

LBP 93.2 85.2 77.6 67.5 57.3

SIFT 934 85.9 78.2 68.2 58.0

CNN 93.9 87.2 78.7 69.0 58.4
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