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Abstract

With the rapid development of the social economy, transportation has become increasingly
prominent in social activities. The number of motor vehicles is increasing. The traditional elec-
tronic police system has been unable to meet the needs of modern transportation, and vehicle vi-
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olations are increasingly frequent. In order to reduce the incidence of vehicle violations and im-
prove the early warning ability of electronic police systems, this paper designs and implements an
intelligent electronic police system based on the improved YOLOv5s + DeepSort neural network to
establish the prediction model of vehicle detection and tracking, and combines CDNet neural net-
work for zebra line detection and Ultra Fast Structure-aware Deep Lane Detection neural network
for lane line detection. According to the detection targets, the system realizes nine kinds of illegal
behavior detection, including overspeed detection, line detection, red light detection, retrograde
detection, courtesy pedestrian detection, illegal turn detection, non-lane driving detection, pede-
strian red-light detection, and illegal stop detection. The system adopts Vue2.0 progressive
framework, Flask framework, SpringBoot and other front-end and back-end development tech-
nologies to design and implement video image analysis and processing, early warning, violation
management and other modules, detect violations in real time, and provide an early warning me-
chanism to remind users of the appearance of illegal vehicles in time. Meanwhile, the system pro-
vides a flow statistic module to collect traffic flow information, analyze road congestion, and help
traffic police intelligent decision-making.
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Figure 1. Functional module design
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Table 1. User information table

# 1 APEERR

R F it A R =St
id int (11) NO id B
phone varchar (20) YES CERARSAT
password varchar (20) NO &
username varchar (20) NO i e
type varchar (20) NO Pk st
nickname varchar (20) NO F P leAR
sex varchar (20) NO F 5
email varchar (20) YES FH P B AE
address varchar (20) YES FH P ikt
create_time datetime NO B[R]
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Table 2. Vehicle information table

F2 EWMERR

2 eyt EIpSks R et
car_id int (11) NO 225 id X
number varchar (20) NO s
type varchar (20) NO R
illegal_num tinyint (8) NO HERE
blacklist bit NO BN RA R
color varchar (20) NO B
create_time datetime NO 6] 33 Bs) 8]
Table 3. Violation event table
3. FESMHE
R &3t A R =St
incident_id int (11) NO EEHEM Bty
type varchar (20) NO HRA
car_id int (11) NO WHEER id ANk
time datetime NO AR A (A
Table 4. Violation video table
= 4. FBEWINE
B BTt AR R et
fragment_id int (11) NO HE A id ESy:
url varchar (255) NO Bl
confirmation_id int (11) NO X R FAF id Ak
create_time datatime NO B[R]
Table 5. Capture picture table
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ZFK R Al R eIt
image_id int (11) NO KR id FHt
url varchar (255) NO ez
confirmation_id int (11) NO X R FAE id Ak
create_time datatime NO B2 ]
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Figure 2. Algorithm flowchart
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Figure 3. UA-DETRA dataset
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Figure 4. Violation detection interface
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Figure 5. Traffic statistics interface
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