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Survey of RGBT Multimodal Visual Tracking Methods

YANG Xiaoli, ZHANG Xinyue, YU Tao, GAO Peng, WANG Maoli
(School of Cyber Science and Engineering, Jining Normal University, Jining 273165, China)

Abstract: RGB thermal (RGBT ) visual tracking is an emerging hot research topic on visual tracking, it fuses visible and thermal
infrared multimodal image information, and the reasonable fusion of complementary information of visible and thermal infrared images
can improve the performance and robustness of trackers. Artificial intelligence technology has promoted the development of RGBT
multimodal visual tracking, and deep learning technology gradually replaces traditional target tracking methods, with more advantages
of accuracy and speed. Comprehensively overview the development of RGBT multimodal visual tracking, summarize and discuss relat-
ed algorithms, specifically including correlation filtering-based methods and deep learning-based methods, review the development his-
tory of RGBT multimodal visual tracking datasets, introduce algorithm performance evaluation indexes, analyze the performance of
different algorithms on evaluation datasets, and look forward to the future research trends of RGBT multimodal visual tracking meth-
ods. This paper aims to provide a comprehensive overview and reference for related researchers to promote research and development
in RGBT multimodal vision tracking fields.
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B F RGBT234 $(¥s4E# b F RGBT210 FHaEY R T
24 DHIBATFH, IR 43 ) RGBT 28 245 W0 5 B 2
Jrd i RGBT234 #EATHBETPEA, 3 RGBT210 A I
ZERED . B VTUAV F 2022 4 EXATF. HIIZEL
P4 1) 45 AT B2,

F3FMT 16 MR PR RGBT234 44 L% PR/
SR P4 45, W AR ERE T 12 T8 b RE . 2L
s Ik B E A B9 RGBT B4 B i 8 7 i 5k, A% 3
LA TREE 2 2 B AR 0 % e e 3l 25 B B 48 00 R T itk 2
X BT g TR A ) A R R R AR T

F4 W T 19N EAREWMIRE K RGBT 244
AL IR i 7 B e iR 4 GTOT. RGBT234 1 LasHeR
14 1 BE AL 25 51 .

HRAEIEAG 25 5. 2T MDNet 977 3 3% 58 2815 845 19 1k
At X E B g T 2305 0 2% HE S A 1 3 ik A
Grog ] GG R I R, RS RE N EH LA
TG 2 > R U R S, AR B LA i i o
BT DIMP 177 i 38 1 D T A% B 00 5 0k R K. A
DU R TS 2B R A Al A, 1 50 15 7Y 1) 40 551 fE Ty B
LR H AR T SR X R JT ok PRI 2 0 vk L A T By
14 BR B P RE
6 RGBT ZESMRRIENERREE

6.1 RGBT ZEREMRMEBNBIFERELR
6. 1.1 HEOR MU A K4 4

A ) RGBT L3 B 25 508 45 vh AU VTUAV Hods 4
W E B R R T A, TR R 4R B 2 A 4k B[R B
T RT3 50 R B 51 B9 S0 45 XF RGBT #1581 25 <0
W ERRET/HEEM.

# 3 RGBT ZHEAEWI M7k fF RGBT234 ¥ LM RE VR4l 45 2R (PR/SR)
SRR 7 % NO PO HO LI LR TC DEF FM SV MB CM BC ALL
k28] 84.8/ | 72.7/ | 57.6/ | 68.8/ | 69.6/ | 70.7/ | 69.7/ | 62.0/ | 71.1/ | 59.0/ | 63.2/ | 60.5/ 68.8/
62.0 50.6 40.7 47.4 46.5 50.3 51.8 42.2 50.5 43.3 45.7 40.3 48.6
k29T 83.8/ | 73.5/ | 59.4/ | 59.3/ | 66.4/ | 70.6/ | 69.5/ | 65.3/ | 72.7/ | 64.5/ | 66.4/ | 57.8/ 69.7/
64.2 54.3 43.4 42.4 46.5 53.0 53.2 46.9 55.5 48.7 49.9 39.3 51.7
k30T 88.4/ | 84.2/ | 66.2/ | 81.8/ | 70.9/ | 67.4/ | 77.9/ | 61.4/ | 77.7/ | 63.6/ | 73.3/ | 74.0/ 76.0/
66. 4 63.9 48.7 61.2 49.9 47.7 59.2 45.3 59.3 47.9 54.7 52.9 56.9
R 15] 86.2/ | 76.1/ | 61.9/ | 67.0/ | 67.0/ | 75.6/ | 66.9/ | 58.6/ | 73.5/ | 65.4/ | 64.0/ | 64.4/ 72.2/
61.1 51.8 42.1 45.5 45.5 51.7 47.3 36.3 50.5 46. 3 45.4 43.2 49.5
iR22] 88.7/ | 81.6/ | 68.9/ | 76.9/ | 70.8/ | 75.4/ | 72.0/ | 69.4/ | 7.7/ | 72.6/ | 71.9/ | 73.9/ 7.7/
64.6 56.6 46.5 51.3 48.7 54.3 52.4 44.9 54.2 51.6 50. 8 48.6 53.9
R 19] 88.2/ | 86.6/ | 66.5/ | 80.3/ | 75.0/ | 76.6/ | 72.2/ | 68.1/ | 78.5/ | 70.0/ | 72.4/ | 75.7/ 78.7/
65.7 60. 2 45.8 54.8 51.0 54.9 52.6 43.6 56.3 50.3 52.3 50.2 55.3
SER20] 90.0/ | 82.1/ | 66.0/ | 77.5/ | 75.9/ | 76.8/ | 71.7/ | 67.0/ | 78.0/ | 65.3/ | 66.8/ | 71.7/ 76.6/
64.4 57.4 45.7 53.0 51.5 54.3 57.8 44.3 54.2 46.7 47.4 48.4 53.7
k21T 90.0/ | 85.9/ | 68.6/ | 81.2/ | 81.8/ | 81.1/ | 74.1/ | 74.0/ | 79.1/ | 70.8/ | 72.3/ | 79.1/ 79.6/
63.6 58.8 45.9 54.2 53.8 58.3 51.5 46.5 54.4 50.0 50.6 49.3 54.4
Sik[24] 92.7/ | 81.1/ | 70.9/ | 77.7/ | 78.3/ | 77.0/ | 73.1/ | 72.8/ | 78.7/ | 71.6/ | 71.7/ | 77.8/ 79.0/
66.5 57.2 48.8 52.7 52.3 56.3 51.4 47.1 56. 1 52.5 51.7 50. 1 55.4
k26T 91.7/ | 86.3/ | 70.8/ | 80.2/ | 83.1/ | 78.9/ | 74.3/ | 77.6/ | 79.0/ | 72.7/ | 75.7/ | 78.9/ 80.9/
65.8 61.2 49.1 55.1 55.6 58.9 52.9 50.3 56. 2 53.0 53.5 52.7 57.1
S R[23] 95.6/ | 85.5/ | 73.2/ | 86.2/ | 86.5/ | 83.5/ | 75.0/ | 78.6/ | 81.5/ | 75.4/ | 75.6/ | 83.2/ 82.3/
67.8 60.1 50.3 58.4 57.1 58.3 54.1 50. 8 57.2 54.1 54.1 53.8 57.5
k26T 93.2/ | 8.1/ | 70.0/ | 81.0/ | 82.0/ | 82.0/ | 76.2/ | 73.1/ | 79.7/ | 68.3/ | 75.2/ | 81.1/ 80.4/
66. 8 59.3 48.0 54.7 53.9 53.9 54.1 47.0 56.6 49.0 52.7 51.9 56.1
52T 92.3/ | 89.5/ | 74.5/ | 85.3/ | 85.4/ | 87.2/ | 77.9/ | 80.0/ | 84.6/ | 77.3/ | 80.1/ | 83.8/ 83.9/
67.1 63.1 52.1 58.7 57.9 61.2 56.5 52.4 59.8 55.9 57.6 55.9 59.3
k53] 93.2/ | 84.1/ | 67.7/ | 84.0/ | 77.1/ | 74.9/ | 70.6/ | 61.0/ | 83.7/ | 75.1/ | 76.2/ | 68.7/ 79.0/
69. 4 61.1 48.3 58.8 51.7 52.6 52.9 41.7 61.6 54.9 5.6 48.5 57.3
S ER32] 73.6/ | 71.9/ | 53.0/ | 64.7/ | 62.8/ | 69.5/ | 60.7/ | 55.7/ | 68.3/ | 61.9/ | 61.4/ | 54.7/ 64.6/
50.5 48.3 33.5 43.8 37.5 44.9 42.7 35.4 47.0 42.0 41.9 33.4 42.8
k36T 90.1/ | 77.9/ | 64.5/ | 76.9/ | 75.4/ | 89.4/ | 67.5/ | 63.5/ | 80.5/ | 68.2/ | 66.2/ | 67.4/ 73.2/
65.8 54.6 43.1 46.8 49.7 64.3 47.0 43.9 57.5 53.5 48. 6 42.2 52.6
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59 M
# 4 RGBT ZBE R 7 IEE AR EE & LR PERE PP Al 45 2R
s GTOT RGBT234 LasHeR
IRETR R SR PR SR PR SR
SCERC19] | 0.891 | 0.728 | 0.787 | 0.553 | 0.442 | 0.309
SCiEk[20] | 0.882 | 0.707 | 0.766 | 0.537 | 0.431 | 0.214
SCik[21] | 0.891 | 0.712 | 0.796 | 0.544 | 0.449 | 0.311
SCcik[22] | 0.894 | 0.724 | 0.777 | 0.539 | 0.457 | 0.330
SCik[24] | 0.880 | 0.714 | 0.790 | 0.554 | 0.483 | 0.352
SCHERE52] ] 0.909 | 0.733 | 0.839 | 0.593 | 0.491 | 0.357
k(23] | 0.926 | 0.738 | 0.823 | 0.575 — —
SCcik[25] | 0,889 | 0.717 | 0.804 | 0.561 | 0.451 | 0.317
SCHRE55] | 0.901 | 0.723 | 0.800 | 0.554 | 0.467 | 0.317
SCHER[26] | 0.904 | 0.739 | 0.809 | 0.571 — —
SCHRC27] | 0.905 | 0.739 | 0.827 | 0.579 | 0.500 | 0.362
k(28] | 0.826 | 0.700 | 0.688 | 0.486 — —
SCik[30] | 0.877 | 0.732 | 0.760 | 0.569 — —
SCHRE56] | 0.890 | 0.695 | 0.719 | 0.525 — —
SCHRES57] | 0.766 | 0.628 | 0.567 | 0.384 — —
SCHkE32] | 0.594 | 0.490 | 0.785 | 0.559 | 0.447 | 0.344
SCikE33] | 0.912 | 0.749 | 0.788 | 0.568 — —
SCik[37] | 0.858 | 0.702 | 0.768 | 0.553 — —
CHR[36] — — 0.732 | 0.526 — —

6.1.2 FHEAIEMEIESE

KZHH RGBT £ #5853 B 5 7 ¥ %F RGB #il TIR
PG % 551 A AR o B oK . RS B 30 R — IR A
AR, A8 BRI X 5 B R AR B A AR TR B R 2 B R AR
Mo UG AT DAGE S 5 T v i R R 1 AR AR e B A 1 i B
HERR 1
6.2 RGBT ZEESMRERIENAELRE
6.2.1 Z5GVRIE S SHOCUE I M Ik

FHFIRE M RGBT 2485 25 9058 BR R Jr 1 78 1% 410 3,
R T EERE. SR, X2 A SR A
#Ezs ], BT A OCUR UL 1 RGBT 2 84840 o IR 5y vk 38 i
ek L v e S BT PR O R G R AR, B R SE g
TEARK, ALK IR EE 2> MUK S G, o mAwmE
WP R4S B i B 1 RGBT 2005 28 90 5 IR B 0 v o
6.2.2 BT EREIWITE

N4 2 50 T RE R AL 08 R R O 1L RGB R T 1)l
A58, Hit, B LUAE RGBS A 58 B R 5 1 0 2 il
[, FIA TIR BREE G B > #EA7 0A (0 I g % IR 25
TIR AU 9 F s
6.2.3 FHET IO W Bk R T i

FHFIRE M RGBT Z B35 MR R Jr ik R Z #02
it B ik AT U 2 TR I 5 T RS A A T 1 S
FUHE T AR S R — T B HLRE R A AR, TR B RE Y
KEWATI A, Bk, AT EHREF LB SE S
B RGBT 248 25 A0 o BB T vk
6.2.4 F}TF Transformer 1) J5iE

i, 3T Transformer ) RGB B82S WL b8 R &7 7 %
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AR T e R EE R . Transformer {5 By F 1 & 1 ¥4I .
REAEAT AL M T 2 R ARG R o SE AT (9 8 & a5 R A P 15
B AR R R ) M i S R AE . T LUK Transformer
W E] RGBT 2 8024 M o8 MR B2 A, DL B0 5 47 9 R it
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7 HRIE

AR, RGBT Z B SE B ER 2 8] 1) 2 ) K 11 JF
B 7R MR . AR SOX Y FT R 27 ) 19 RGBT Z R3S
MAE R ERIEAT T 2538 . 41 T RGBT ok B s s 42 1 &
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