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Infrared image target recognition method based on

decision fusion of classifiers

Liao Huichuan, Zhao Haixia"
(School of Information Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: The problem of infrared image target recognition based on classifier decision fusion was proposed.
The sparse representation-based classification (SRC) and convolutional neural network (CNN) were used as the
basic classifiers. For the test sample, it was first classified based on SRC, and the reliability of the decision was
judged based on the output decision variables. When it was determined that the recognition result is reliable, the
recognition process ended and the target category was output. On the contrary, some candidate categories with
higher confidence were selected according to the results of SRC, and CNN was employed to confirm the
classification result in the next stage. In addition, the CNN output result and SRC were subjected to linear
weighted fusion processing, and the final target category decision was made according to the fusion result. The
proposed method integrated the advantages of both SRC and CNN classifiers to comprehensively improve the
performance of infrared target recognition. At the same time, this hierarchical decision fusion method avoided the

two classification processes for all samples, and could ensure the overall efficiency of the recognition algorithm.
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The experiment was carried out using five types of infrared images of common vehicle targets in daily life, and

the original sample conditions, noise sample conditions and occlusion sample conditions were set respectively. By

comparing with some existing methods, the results reflect the effectiveness and reliability of the proposed method.
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Fig.1 Procedure of infrared image target recognition based on decision fusion of classifiers
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Fig.2 Illustration of infrared images of targets used in the experiments
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Tab.1 Recognition results of the proposed method on

the original sample

Recognition
Original samples

Tarl Tar2 Tar3 Tar4 Tar5

Tarl 48 1 1 0 0
Tar2 0 50 0 0 0
Tar3 0 1 48 0 1
Tar4 1 0 0 49 0
Tar5 0 0 1 0 49

20210725-4



s Gk A2

% 84

www.irla.cn % 51 %

XF 7 B TE B R 50 00 00 S 96%. 100%., 96%. 98%.
98%, - IRy 97.6%. X — &5 e T
B LA AR A Rt . AR ECF, Xt
42505 ey AT T A R 22 5, 45 2] SRC. CNN,
WA VR B DA Ry 8 0 BELREAIE 1) S X U0 2 4 i) Ry
95.8%. 96.9%. 97.2%. 96.3%. X} LAl WL, SCH T
PUERROL T LN ey i, WoR R i el
M, 5 SRC Fl CNN P27 A L, SO IE 25T EAT]
T T Az AR AL gk ml &, iF— 2248+ T
PUIERE, W] T SO PR SR Rl R A A ARk o
322 REHAK

gt 7 2 PRI A 34T g — A DAL ), Al S
T BN T R A e A ) T 20 A R B AR R B
), Y SRR AR (0 1 M L A T I R AC R, P &
Z W BRI S AR 2 S, B4 2
M 5r S PERE T R . N AEME RS T 554 N A7 SO
i RS, e S8 SOk [19] Hb iR G UK
A W A A P 1 o e B R S A £ R L AT M
AR, I 5 IR IR LT A EUR TR A Ab B, AR A5 M
FAACEILLANEMS . FERC AT, SCrpoxd 4 i 5 A
4 X BT 3 I, Bt 45 2 B 48R
IR MNE 3 iR, IERERERE, B 428
iR PERE S PR A TR E R . X L E R
10 dB F1-10 dB N Y455, ARAFERR Y 221 . A1
FTii &, SCH T s e T B d b 22, Rz 3
Mt s e 9 B2 A 45/, R R (k. o R

100%

90% >3

80% r

70%
Proposed
—0—-SRC
60% F—E—CNN
—6—JSRDeep
—+— Texture

Average recognition rate

50%

10 5 0 -5 -10
SNR/dB
3 A7 R AR R (7 2R 1)
Fig.3 Average recognition rates of different methods on the noisy

samples
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Tab.2 Average recognition rates of different methods

on the occluded samples

Occlusion level

Method

5% 10% 15% 20% 25%
Proposed 95.4 89.7 80.3 72.4 61.8
SRC 94.2 86.9 79.1 68.2 58.6
CNN 93.6 85.8 77.8 66.8 57.2
JSRDeep 94.4 87.9 79.2 70.3 60.2
Texture 93.5 86.4 78.1 67.2 58.1
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