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Abstract

This article is based on YOLOVS5 to detect pedestrian occlusion in escalators. To address the problem
of difficulty in detecting pedestrian occlusion in elevator scenes, this article improves the YOLOv5
algorithm. Firstly, in order to solve the problem of high overlap of predicted boxes caused by occlu-
sion, this paper adopts the Soft Non Maximum Suppression (Soft NMS) algorithm instead of the tra-
ditional NMS algorithm. This algorithm attenuates the scores of predicted boxes first, and then fil-
ters them to reduce the occurrence of missing persons caused by occlusion. Secondly, in response
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to the problem of occlusion causing a reduction in the visible area of pedestrians and being easily
overlooked, this paper adds a small object detection head at the detection end, specifically designed to
detect pedestrian targets that are only partially visible due to occlusion, thereby improving the model's
detection ability for such targets. The experimental results show that by using the above two improve-
ment methods to improve the YOLOv5 algorithm, good results can be achieved in elevator pedes-
trian occlusion detection.
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Figure 1. Soft NMS flowchart
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Figure 2. Improved YOLOVS structure diagram
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Figure 3. Test result chart
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Table 1. Experimental environment configuration

=1 SWIMEERE

EA S i &
BAERG Ubuntu 20.04
CPU Intel(R) Core (TM) i7-12700H 2.30 GHz
WA 16 GB
GPU NVIDIA GeForce RTX 3060, 10 GB
GPU Jinidk g CUDA 11.0, CUDNNS.0.5
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Figure 4. YOLOVS + Soft NMS
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Figure 5. YOLOVS + Small target detection head
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A EAR R, JEId 4SS YOLOVS + Soft NMS HyA AT YOLOVS /s H ARSI SkIX B A ieidt, AT sk
LT S ARG A5 R
5. 4518

ARSCHEH T — MG YOLOVS B0, BEM TP A 5 P AT AR I A (R £ 1) 8, Je R
TS T AT WL XN LR PR IR . B AL G NMS LB 08 Soft NMS 5%, JF45 6l
NEFRREI Sk, FRATTAE IR T AR S B AR AT RE J,  RIRHRAL T TROAE f Ab BRI AR, 35 T
RRARLAE B R PR T (ARG RS FE

SRIG AR RE, BT Y ours-YOLOVS Sy2:7E A il FHk b Bdl 48 FHUS 7 R I ge e T, AHLL
FJi4E YOLOVS 5%, mAP. Recall 258 b3 WS4 & o I8 V1 fil S a6 dk — 2D 00IE 1 &% 301 e it 5 w11
AR, IEBT Soft NMS BLELE AL FRTTIMAE R AL, LARAM N B ARSI Sk 7 52 FHRr IS B 0y T 1) 22
ER

SE

[1] Boudjit, K. and Ramzan, N. (2021) Human Detection Based on Deep Learning YOLO-v2 for Real-Time UAV Applica-
tions. Journal of Experimental & Theoretical Artificial Intelligence, 34, 527-544.
https://doi.org/10.1080/0952813x.2021.1907793

[2] foE, RELL HET YOLOvSs R EMAT AR EVED]. DR THIR, 2023, 46(22): 151-158.
[3] SRPcHE, XUk, £l 5. BT ST BARR EE SRR 7). BRI S #0224k, 2023, 45(6): 10-20+26.

[4] Shao, X., Wei, J., Guo, D., Zheng, R., Nie, X., Wang, G., et al. (2021) Pedestrian Detection Algorithm Based on Im-
proved Faster RCNN. 2021 [EEE 5th Advanced Information Technology, Electronic and Automation Control Conference
(IAEAC), Chonggqing, 12-14 March 2021, 1368-1372. https://doi.org/10.1109/iaeac50856.2021.9390882

[S] Wang, C., Bochkovskiy, A. and Liao, H.M. (2023) YOLOv7: Trainable Bag-of-Freebies Sets New State-of-the-Art for
Real-Time Object Detectors. 2023 IEEE/CVF Conference on Computer Vision and Pattern Recognition (CVPR), Van-
couver, 17-24 June 2023, 7464-7475. https://doi.org/10.1109/cvpr52729.2023.00721

[6] Chen, Q., Wang, Y., Yang, T., Zhang, X., Cheng, J. and Sun, J. (2021) You Only Look One-Level Feature. 2021
IEEE/CVF Conference on Computer Vision and Pattern Recognition (CVPR), Nashville, 20-25 June 2021, 13039-13048.
https://doi.org/10.1109/cvprd46437.2021.01284

DOI: 10.12677/jsta.2025.133032 333 IR AR S R


https://doi.org/10.12677/jsta.2025.133032
https://doi.org/10.1080/0952813x.2021.1907793
https://doi.org/10.1109/iaeac50856.2021.9390882
https://doi.org/10.1109/cvpr52729.2023.00721
https://doi.org/10.1109/cvpr46437.2021.01284

HfRAE, FUE

[7]

(8]
(9]
[10]
(1]

Adarsh, P., Rathi, P. and Kumar, M. (2020) YOLO V3-Tiny: Object Detection and Recognition Using One Stage Im-
proved Model. 2020 6th International Conference on Advanced Computing and Communication Systems (ICACCS),
Coimbatore, 6-7 March 2020, 687-694. https://doi.org/10.1109/icaccs48705.2020.9074315

AL FHRABMIRE F RS AR AT VIR B EEPE A [D]: (L2200 5], TN BRI E TR, 2023.
FREZE FET FH AR I AR & 4T 9 AS U S 9T [D]: [l 254718 30). AR 2Bk, 2021,
Mk, BRIE. 25F oot YOLOvSs Sk AT AT IED]. B REM BB AR, 2023, 6(3): 34-40.

Kannadasan, B. and Yogeswari, K. (2024) ANN-Based Traffic Planning Model Using Adaptive YOLOvS5-Aided Object
Counting from Surveillance Videos. Asian Journal of Civil Engineering, 25, 4771-4788.
https://doi.org/10.1007/s42107-024-01079-9

DOI: 10.12677/jsta.2025.133032 334 e IR A 5 8 FH


https://doi.org/10.12677/jsta.2025.133032
https://doi.org/10.1109/icaccs48705.2020.9074315
https://doi.org/10.1007/s42107-024-01079-9

	基于YOLOv5的电梯行人遮挡检测
	摘  要
	关键词
	Elevator Pedestrian Occlusion Detection Based on YOLOv5 
	Abstract
	Keywords
	1. 引言
	2. YOLOv5算法
	3. 改进YOLOv5算法
	3.1. NMS算法改进
	3.2. 增加微小目标检测头

	4. 实验结果与分析
	4.1. 数据集
	4.2. 实验环境
	4.3. 训练结果
	4.3.1. YOLOv5 + Soft NMS训练结果
	4.3.2. 微小目标检测头训练结果

	4.4. 消融实验

	5. 结语
	参考文献

