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Multispectral Pedestrian Detection Based on the Fusion of

Infrared and Visible Image

XIANG Jing,JIANG Mingxin * ,ZHOU Qingqing,ZHANG Yuheng
(Faculty of Electronic Information Engineering, Huaiyin Institute of Technology ,Huai’an Jiangsu 223003, China)

Abstract: Targeting at the problems of low accuracy of pedestrian detection in harsh environments, high computational complexity and
large number of parameters in current multispectral pedestrian detection algorithms,a multispectral pedestrian detection algorithm based
on infrared and visible image fusion,named CMDFT-YOLOv8 is proposed. The difference enhancement module is used to retain and en-
hance the features specific to different modes,and cross-modal feature interaction is proposed to effectively fuse the inputs from different
modes. In addition, partial convolution is used to improve the BottleNeck structure of the double-path feature extraction network ,reduce
the redundant information and computational complexity of the backbone network , and extract spatial features more effectively. Compared
with the benchmark method,the proposed multispectral pedestrian detection algorithm achieves 67.3% mAP in weak light environment,
which is 5.8%higher than that of the benchmark model, 80.2% lower in model parameters, and 33.2% lower in model computational
complexity. The proposed algorithm effectively improves the accuracy of the detection model in weak light environment and reduces the
number of model parameters.

Key words : multispectral pedestrian detection;modal feature differential enhancement ; cross-modal feature interaction; YOLOv8 ; multi-
modal image fusion
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YOLOv8 Two-way CSPD53 Concat 64M 254.1 62.3
YOLOv8 Two-way CSPD53 CMDFT 68.24M 266.4 66.9

Ours Improved CSPD53 CMDFT 40.83M 150.1 67.3

2.5 HWNERATHRLER

Sk TR O X b A T O 86 114 A TR g
g, A SCAr B A 275 s T A RIAT AR ] I SG A
AN R, FEAE R AY YOLOVS  CFT A SCHE HE Y
LT AT HER

OFE LLVIP $Him 5 L iR I 45 1 R

TEK 8(a) YOLOVS MY LT ANFI R WL v Al LA
BB WA T B 4455 serp Aifs 2047 N &
FEMARAL, B2 MRS, X TE 8(a)
YOLOvS HYLLAMEZS R K, i T L0 AMEAE & 42 43t
) UG ST BN SR AR 7843, 52 AE I BT b 4l 412 2]
T ANBISCERAE L, AT REARS I ] WA R e i
ARENFPIAR . YOLOVS Y AT UL FILT Z A6 ) 2%
UER T ZEAMEMG RN AT WG B Z 1) i B Fir LA

SEPLES BSRRIE AN AR A A, REAE 1Y 5k 20
T H AR P R E R R BE T .

A S(b)%éfﬁ CFT J7 M A Transformer Y 2% A]
DU R AR BB 22 8] 9 T TR R AIE , DT A 4t 4
T 2GR R I A e RE . 18] 8 (o) RIUIFTE
MIREL 5 CFT, S REIE G A 45 5 T AT N B AR,
B B 1 07 s A 0 4 21 19 15 B 0 RO v, 7
RO REERIE T 6 00 5 fm o

FE M3FD Edi4E I A 45 21 R

&1 9 Fr7s Sy AE M3FD 40 48 A6 i 245 2R 1) ] 41
b, 7EE9(a) i TR 20T 5 T AFTEE H bRy,
YOLOV8 HYA I RCRA ARSI G175 50, i e
S BT AR T AL L 7 0 R T A, HLRAS
I3 580k alllE

(a) YOLOvV8

(b) CFT
B 8 7 LLVIP ##E&E _FHH 25 R 3ttt

(o) AR SCHTE
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(a) YOLOVS

(b) CFT

(ORISR

9 7 M3FD #iiE& ERIe & RXf L

3 it

2o SR B 4 R LUE D B TS RS
fIE224) Transformer B9 26354 T AR5 7% CMDFT-
YOLOv8 , F 22t P~ et 7 =i i - O % 3 an 4>
Z BN BARRIN I 28 280 K TH R R R e m
(], ¥4 4 PConv-GRNBlock bk LI # YOLOvS
(1) BottleNeck 4514, i — 2 AR AL B 1 M 25 1 1
HRSSHE, TERIE AR AT FRER s i
T, AR T SRS T R AR, 5
BT PR 45 6 DN A P 1 KRB T, @A T B
FilG AT WA S FILLAME A RRAIE . AR SCER MR T — i
BT R AFE 2243 Transformer B £ G1E4T A K
B CMDFT-YOLOvVS , il jof 22 57 48 58 i e 35 IO
[ Z () () 22 S A B JF HEA T3 i, 76 B A AR AIE
R 5ok B AW f#b s AF BT 52 3t
B8, DASE A3 42 4 T ABE 25 A 2 AR i i s A 00 17 B 1)
TETFERE T 5 PSR A RRAE 58 B aE 3 2 I W ol v
FIBLHI LA 2] K AR ¢ R OIF B i 7y B R S0fF
B, HA R A TR B IR E A, i 5
TR CNN FE 20618 H Akl iR Ge 7

25 LTI AR SO R RE W2 P A T ARG
HARBEAB S Hom At 2 48, i FIRATHY
J7 IR A S, B AT LA A AL AR
HAE5 , W RGB-HUL R i5 \RGB-D 1T 545 45, A A7 5%
R FH (A
SEH .
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