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Zernike’s feature selection based on LGBM and identification

methods of infrared image target

Yang Mianrong', Niu Liping”

(1. Computer and Information Engineering College, Xinxiang University, Xinxiang 453003, China;

2. College of Computer and Information Engineering, Henan Normal University, Xinxiang 453007, China)

Abstract: Infrared sensing technology effectively handle the problem of night observation, which is becoming
an important measure for battlefield reconnaissance. Continuously improving the ability of target recognition
based on infrared images was a powerful way to implement precision strikes and situational awareness. Aiming at
the problem of infrared image recognition, a Zernike feature selection algorithm based on Light Gradient
Boosting Machine (LGBM) was proposed, combined with Sparse Representation-based Classification (SRC) to
complete the target category confirmation. Firstly, based on the target area in the infrared image, multi-order
Zernike moment features were extracted to characterize the essential characteristics of the target to be recognized;
Secondly, the LGBM feature selection algorithm was used to screen the multi-order moment features twice to

reduce redundancy and improve the pertinence of features; Finally, the final selected Zernike moment feature
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vector was classified based on SRC. The method effectively improves the effectiveness of the final features

through the feature selection of LGBM, at the same time reduces the computational complexity of classification,

which was beneficial to improve the overall recognition performance. The publicly available mid-wave infrared

target image data set was used to carry out verification experiments to distinguish and identify 10 types of typical

military targets. The experiment was carried out under the three conditions of original samples, noise interference

samples and partially missing samples, and compared with several types of existing infrared target recognition

methods. The results show that the proposed method can achieve better performance and prove its effectiveness.

Key words: infrared image;  target recognition;
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Fig.1 Flow chart of Zernike’s feature selection based on LGBM and identification methods of infrared image target
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Fig.2 Illustrations of the 10 targets in MWIR dataset
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Tab.1 Recognition results of the proposed method on the original test samples

Class Pickup SUV BTR70 BRDM2 BMP2 T72 ZSU23/4 283 MTLB D20 Recognition rate
Pickup 97 0 2 0 1 0 0 0 0 0 97%
SUvV 0 98 0 1 0 0 0 0 0 1 98%
BTR70 0 0 100 0 0 0 0 0 0 0 100%
BRDM2 1 1 0 98 0 0 0 0 0 0 98%
BMP2 0 0 1 0 97 0 0 1 0 1 97%
T72 0 0 0 2 1 96 0 1 0 0 96%
ZSU23/4 2 0 1 0 0 0 97 0 0 0 97%
283 0 0 0 0 0 0 0 100 0 0 100%
MTLB 0 0 0 0 0 0 0 0 99 1 99%
D20 0 1 0 1 0 1 0 0 0 97 97%
Average 97.9%
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Tab.2 Performance of different methods on original

samples
Method Average recognition rate
Proposed method 97.9%
SVM 94.5%
SRC 95.1%
Zernike 96.9%
CNN 97.2%
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Fig.3 Performance of different methods under noise corruption

TR R R N . R i ZUCRHIE e # L Zernike
T AT AT AARHE B4 B W S 2 AP, S Zernike 4§
fEFEME R T4 N AR e . MWIRBEKE, Zernike 4
FEF HAR KA C, T AT B AR X 8
FEERE R AT LR RERR (, DRI Oy Tk RR A e e 7S T
Yok TSR E PR . SCTH T 455 T Zernike
. URRIE SRR DL KRR B 2R DR, R B 4
PGS R EA
323 FoE kMM A

T IR 43R 1 S DRl BT AT A — RO H AR A
BT 53— TR A UG R rh 32 B TR
P FEXPIFIE BT, B2 3RA5 1) UG R B A e 4y
HFRRRER S, SEORONREE  E 4 . SOk
PTG I URE A A Bl b, SR PR 20 4 1)y X0
Fay AN [ Bl 2R 5 9 CR BB P X3 7 H AR XY L
Bl ) FRINREE . & 4 FT7R N 4 J IR TE 43 Bk
KA RPN . B Rl LUE ), 3853k
KA NI L ERe Bl T W R R, Scrh ok
TEA AN SE T SRR e TFUN 5, e W] HLAR (e
SRC Jri5AH Lt SVM 7 ik HAT MR REL 34, 3R WA i 3%
ARHLEXT T80 i 19 2t o Zernike K RFAE 7 E5
F T B/ R AE O A EGAR O P RE AL 45 8
B H A Ty i A — @ . XK W] Zernike 4 FFAE
FI B 0T 350 43l 2 5 R 1 B DX I IR LA — 2 11
NP g BT, SO B 45 A Zernike F R
fiE: . T LGBM I FFAE i % DL Sz T SRC 13K,
SRR T T Y AR A T U RE

100%

| —O0— Proposed metho
—4—-SVM

SRC
| — - Zernike
—>—CNN

Average recognition rate

r

40%

10% 20% 30% 40% 50%
Level of partially missing

4 2RI AERR B ARAE T OPERE

Fig.4 Performance of different methods under partially missing
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