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Surveillance-Bsed Road Accident Detection Method
Using Improved YOLOvS for IIoT Applications

Jiahui Chen*f, Yuncheng Jinf, Xuan Chen*, Bin Sun’, and Xinyu Jinf
*Polytechnic Institute, Zhejiang University, Hangzhou 310027, China
TCollege of Information Science and Electronic Engineering, Zhejiang University, Hangzhou 310027, China

Abstract—Real-time detection of traffic accidents holds crucial
significance for emergency management in Industrial Internet
of Things (IIoT) systems. Deep learning-based object detection
techniques offer effective means to reduce manual monitoring
costs and have shown promising results in accident detection re-
search. However, existing methods often fail to consider learning
the overall characteristics of road accidents and exhibit weak
feature extraction capabilities, particularly in detecting distant
small targets, thereby making it challenging to accurately identify
traffic accidents from the perspective of road surveillance. To
address these challenges, in this paper, we designed a data col-
lection and preprocessing system based on road surveillance and
established a dataset with abundant samples of road accidents
for training and validation. Additionally, we propose a real-
time, accurate road accident detection method named YOLO-
SED, which is an improvement over YOLOvVS. We introduce
the SPD-Conv and SE attention block to enhance the model’s
ability to retain more details in feature extraction and improve
inter-channel modeling capability. YOLO-SED compensates for
the lack of feature extraction for small targets at long distances
and enhances the ability to distinguish the overall features of
accidents from road scenes in the surveillance view. Experiments
on real datasets demonstrate the effectiveness of our approach,
with YOLO-SED yielding significant improvements compared to
the baseline model.

Index Terms—Industrial Internet of Things, Surveillance-based
accident detection, SPD-Conv, SE attention block

I. INTRODUCTION

Transportation is a significant application area of the Indus-
trial Internet of Things (IIoT), where frequent road accidents
often result in severe property damage, casualties, and traffic
congestion, posing significant challenges to the stability of
IIoT systems. Rapid and accurate accident detection can effec-
tively improve system responsiveness, reduce rescue delays,
mitigate casualties, prevent secondary accidents, promptly
alleviate traffic congestion, and maintain the stability of IIoT
systems [1], [2]. Therefore, research on road accident detection
methods for IIoT emergency management is of paramount
importance.

The rapid development of Industrial Internet of Things
(IToT) has significantly increased the coverage of road surveil-
lance, making surveillance-based accident detection methods
a research hotspot [3]. Compared to traditional methods,
deep learning-based methods have shown promise in saving
manpower and achieving effective detection results. Existing
methods can be categorized into behavior analysis methods
and object detection methods based on their technical ap-
proaches. Behavior analysis methods [4]- [6] generally use

physical models or neural networks to analyze vehicle behav-
ior, utilizing information such as vehicle trajectories, orienta-
tions, angles, and accelerations to determine the occurrence
of accidents. The accident analysis decisions of such methods
do not take into account the significant vehicle appearance
characteristics at the time of the accident, but require multiple
types of information and a large amount of manual design,
which makes it difficult to achieve accurate detection based
on widely and easily available road surveillance data.

With advancements in feature extraction capabilities, deep
learning techniques have been widely used in wireless commu-
nication [7], [8], fault detection [9], [10], and other Industrial
Internet of Things scenarios [11]- [13]. Object detection-based
methods have gradually become mainstream in the field of
road accident detection. For instance, E. P. Ijjina et al. [14]
utilized Mask R-CNN for object detection and employed a
centroid-based object tracking algorithm to track surveillance
footage, determining the possibility of accidents based on
speed and trajectory anomalies when vehicles overlap. A.
R. Pathak et al. [15] combined transfer learning methods
using the YOLOV2 model to detect vehicles on highways and
determine and localize accidents. H. Ghahremannezha et al.
[16] used the YOLOv4 model for object detection and tracked
trajectories based on the Kalman filter algorithm to detect
accident conflicts at urban intersections. However, the feature
extraction ability of the detection model in these methods is
weak, which makes it difficult to learn the overall features of
road accidents and performs poorly in detecting small targets
at long distances, and thus is prone to misjudgments and
missed detections due to overlapping targets or distant targets
in the road surveillance perspective.

Given the aforementioned facts, designing an accident real-
time detection model with stronger feature extraction capabili-
ties applicable to the road surveillance perspective becomes the
main research question of this paper. To address this issue, we
first created a dataset with abundant samples of road accidents.
Subsequently, we proposed the YOLO-SED accident detection
model, capable of real-time and accurate accident detection in
complex traffic scenarios, based on road surveillance data.

The key contributions of this work are summarized as
follows:

o We empirically find that road accidents possess distinct
image features that can be extracted and learned by neural
networks. Therefore, based on a sufficient real dataset
and a detection model with powerful feature extraction
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