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Pedestrian detection method based on inter-frame directional
gradient histogram feature correlation

Ning Shuang  Song Hui

(School of Information Science and Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract; The current pedestrian detection algorithm is a research hotspot in the field of driverless driving, but the pedestrian occlusion
problem has not been well solved due to factors such as relatively small sample size, diverse occlusion situations, and reduced visual
features. Aiming at the problem of missed detection caused by pedestrians blocking each other or pedestrians being blocked by other
objects, a pedestrian detection method based on inter-frame directional gradient histogram feature correlation is proposed. First, a
tracking method is added based on the YOLOv7 baseline network model to discover missed pedestrians and estimate their location
information ; the nearest local image containing missed pedestrians is used as the new information, using directional gradient histogram
features and support vectors, a machine-based method is used to detect pedestrians at the estimated position of the missed target to
improve the missed detection phenomenon caused by partial occlusion. Experimental results compared with the baseline network, the
precision (P) value of this method increased by 6.25%, and the average precision ( AP) of occluded pedestrians increased from
26.67% to 53.42%. Experiments show that the pedestrian detection method based on inter-frame directional gradient histogram feature
correlation can improve pedestrian detection accuracy, has low computational complexity, does not significantly increase the
computational overhead of the original method, and has certain application value.
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Table 1 Experimental environment configuration
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Table 2 Baseline algorithm configuration parameters

b4 25
IR~ % 0. 01
kA4 16
S 0.937
Epoch 300

BG4 B A K /INH 16X 16 pixels [HL, 15 5 73
HAK Ty 8%8 pixels, FEAHALE 4 A4 ELITAK , R
S A TTAR K/ Ty 8% 8 pixels, HA — AN & 9
JE By B B RRAE 0] B, XORE, BEANAT N B RRIE 4R JE
3780, % T3k, i SVM 433548 Xt ik #6475 AREAIETT
328 LM SR BRI S8 C IR E S 0.1, 1Sk
Z52% tol A 1x107* I RIEARKECH 1000 K,
3.3 fTAKNEIESE

M2 AT NEREH R 2, (0 30 A7 e 1T
I P Y FE A AN B D B B4, R SCAE Caltech
Pedestrian' " 54 F1 D - City[ A R B AR A G
Bilt b398 5 o A P4 T N A2 At PG 1
— A X S A SR A A TSR I A E 1B
PR RARVE T AT AR A FEA, JEA 17 045 JRFEAS, fff
HH Labellmg T HAEF X GARE , IR AR ER 1 XML 4%
KEEH A TE T YOLOVT #63K, HoP Il R 8645 9 966 kAt
A RIS 3 541 TRFEAR R EEAT 3 548 TRFEAR, %L
TR R E A 4 Frs,

/)
5|

(b) D-City % 5
(b) D*-City dataset

S ¢/ S SEE VN

Fig.4 Example dataset image

(a) Caltech pedestrian dataset
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Fig. 5 Detection results of the YOLOv7 model
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Table 3 Algorithm accuracy and false detection rate
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Fig. 7 Pedestrian occlusion diagram under different conditions
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