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RGBT dual-modal Siamese tracking network with feature fusion
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Abstract: Infrared imaging technology has been widely used for object tracking in military, remote sensing,
security and other fields. However, thermal infrared images generally suffer from low contrast and blurry targets.
Therefore, it has great importance of fusing infrared images with visible images. Compared with single-modal
RGB trackers, dual-modal RGBT(RGB/Thermal infrared) trackers are more robust to illumination variation and
fog. In this paper, a RGBT dual-modal siamese tracking network with feature fusion was proposed. Convolutional
features extracted from the visible image and infrared image were fused to improve the appearance feature
discrimination. The network can use the training data for end-to-end off-line training. Experimental results on the
public RGBT234 dataset demonstrate that our tracker achieves robust and persistent tracking in complex

scenarios.
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Fig.1 Visible image (up) and infrared image (down)
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Tab.1 Dimensions of network parameters

Layer Kernel size ChannelxMap Stride Size Channel
Input 11x11 255%255 3
Convl 3x3 16x3 2 123x123 16
Pooll 5x5 2 61x61 16
Conv2 3x3 32x16 1 57x57 32
Pool2 3x3 1 55x55 32
Conv3 3x3 64x32 1 53x53 64
Conv4 3x3 128%64 1 51x51 128
Conv5 3x3 32x128 1 49x49 32
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Fig3 Visible image (up) and infrared image (down)
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Fig.4 Precision plot (a) and success plot (b)
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Fig.6 Precision plot under 12 different attributes

(RS . R £ ™ Bl | RO R HER
WA, AR iz sl RO 2 s . ARAL
18 ) FIE S50 T B e KR 2y 3R AT A R o A R
K. SCrhayk DMSiam 78 12 FisE M T #REUE T 44r
R EAERE .

4 45

Bl X6 T L PR G RN FALT A1 P45 AE R R AT 45
AT AMIE S, S R R REAE LA 4R TR DL -
2T A1 BB A5 25 A R B I 4% AT L 9 I 4% S
RGBT XU 45 14 rb 412 B0 1) U8 38 R AiF 20 A7 M 28 DA
LIRS, SR 5T AR 43 S R 250 32 11
Tl £ R O i AR S 8 D 2 S PR 1) AR R B . S
w0 245 O R AR AL | 2= 55 P LA B 1 B
M, I L AT AR I R 8000 2 A o 380 0 1) B R

ST FEH ) RN B CFNet+RGBT AH L, SCr iR
XSURR 25 40 i R B8 T 246 7 A2 23 R B 3 s P RE A S R
PRIREE, I+ HA —E PEREHE T

5% 3k

[1] Chen X J, Yang Y M. Realization of dual-band fire detector
based on infrared video [J]. Journal of Electronic Measurement
and Instrumentation, 2016, 33(3): 473-479.

[2] Li CL, Liang X Y, Lu Y J, et al. Rgb-t object tracking:
benchmark and baseline [J]. Pattern Recognition, 2019, 96:
106977.

[3] GuanH, Xue X Y, An Z Y. Online single object video tracking:
A survey [J]. Mini-Micro Systems, 2017, 38(1): 147-153.

[4] Yilmaz A, Javed O, Shah M. Object tracking: A survey [J].
ACM Computing Surveys, 2006, 38(4): 1-45.

[5] WuY, Blasch E, Chen G S, et al. Multiple source data fusion via

sparse representation for robust visual tracking[C]//International

20200459-6


https://doi.org/10.1016/j.patcog.2019.106977
https://doi.org/10.1016/j.patcog.2019.106977

%34

s Gk A2

www.irla.cn

[10]

[11]

Conference on Information Fusion, 2011.

Sun F, Liu H. Fusion tracking in color and infrared images using
joint sparse representation [J]. Science China Information
Sciences, 2012, 55(3): 590-599.

Li C, Cheng H, Hu S, et al. Learning collaborative sparse
representation for grayscale-thermal tracking [J]. IEEE
Transactions on Image Processing, 2016, 25(12): 5743-5756.
Li C, Nan Z. Lu Y, et al. Weighted sparse representation
regularized graph learning for rgb-t object tracking[C]//ACM on
Multimedia Conference, 2017.

Li C, Wu X, Zhao N, et al. Fusing two-stream convolutional
neural networks for rgb-t object tracking [J]. Neurocomputing,
2018, 28(1): 78-85.

Tao R, Gavves E, Smeulders A W M. Siamese instance search
for tracking[C]//IEEE Conference on Computer Vision and
Pattern Recognition, 2016: 1420-1429.

Held D, Thrun S, Savarese S. Learning to track at 100 FPS with
Conference on

regression  networks[C]//European

deep

F—EEE N

[12]

[13]

[14]

[15]

[16]

20200459-7

Computer Vision, 2015, 15(12): 625-637.

Bertinetto L, Valmadre J, Henriques J F, et al. Fully-
convolutional siamese networks for object tracking[C]//IEEE
Conference on Computer Vision, 2015: 3119-3127.

Valmadre J, Bertinetto L, Henriques J, et al. End-to-end
representation learning for correlation filter based tracking[C]/
IEEE Conference on Computer Vision and Pattern Recognition,
2017: 4057-4068.

Wang Q, Gao J, Xing J, et al. DCFNet: Discriminant correlation
filters network for visual tracking[C]/IEEE Conference on
Computer Vision and Pattern Recognition, 2017: 3027-3038.
Xiong Y J, Zhang H T, Deng X. RGBT dual-modal tracking
with weighted discriminative correlation filters [J]. Journal of
Signal Processing, 2020, 36(9): 1590-1597. (in Chinese)
Vedaldi A, Lenc K. Matconvnet: convolutional neural networks
for matlab[C]//Association for Computing Machinery, 2015:
689-692.

I (1979-), 4. BB, Wik, 3T H LA P 300, R FISCF Iy
HTAYBTTE o ATAFoR ERPE R AHTIUE 100, &+ = ORI 1 00 25 E 5 A AR
GIUH 3, A A RCE R 2 B4 e BRE ) B SR R RIS 10 R
3, Horb SCIUCGR: 5 4. Email: 272944179@qq.com


https://doi.org/10.1007/s11432-011-4536-9
https://doi.org/10.1007/s11432-011-4536-9
https://doi.org/10.1109/TIP.2016.2614135
https://doi.org/10.1109/TIP.2016.2614135
https://doi.org/10.1007/s11432-011-4536-9
https://doi.org/10.1007/s11432-011-4536-9
https://doi.org/10.1109/TIP.2016.2614135
https://doi.org/10.1109/TIP.2016.2614135
https://doi.org/10.1007/s11432-011-4536-9
https://doi.org/10.1007/s11432-011-4536-9
https://doi.org/10.1109/TIP.2016.2614135
https://doi.org/10.1109/TIP.2016.2614135
https://doi.org/10.1007/s11432-011-4536-9
https://doi.org/10.1007/s11432-011-4536-9
https://doi.org/10.1109/TIP.2016.2614135
https://doi.org/10.1109/TIP.2016.2614135

	0 引　言
	1 基准算法Siamfc
	2 文中算法
	3 实　验
	3.1 评价指标
	3.2 参数设置
	3.3 性能对比
	3.3.1 总体对比
	3.3.2 各属性性能对比


	4 结　论

