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Abstract. With the comprehensive arrival of the fifth generation mobile commu-
nication technology (5G) era, the Internet of Things (IoT) has developed rapidly
and is widely used in various industries. As one of the modern transportation
signs, highways play an irreplaceable role in social and economic development. The
research on Intelligent Traffic Systems (ITS) on highways has always been a hot
topic. With the continuous improvement of the highway network and the increas-
ing mileage, the efficiency of the existing highway ITS in processing information
and solving problems is relatively low. Introducing new technologies to achieve
breakthroughs has become a top priority. Edge computing is widely used in the
Internet of Things technology because of its low latency and high response speed.
Based on the characteristics of edge computing technology, this paper conducted
in-depth research on expressway ITS, and analyzed the specific functions of intel-
ligent system through IoT technology and edge computing technology. Through
analysis and experiment, it is concluded that in the experimental highway area,
the ITS using edge computing technology has slightly improved compared with the
traditional ITS in all aspects. The response speed of the monitoring system has
increased by 4.9 %, the congestion rate has decreased by 11.27 %, the congestion
duration has decreased by 37.3 %, and the accident rate has decreased by 7.63 %.
The edge computing application of expressway ITS based on IoT technology has
improved the safety and comfort of residents’ travel. It not only improves the intel-
ligence level of intelligent transportation systems, but also enhances the safety and
comfort of residents’ travel, meeting the travel needs of modern people.
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1 INTRODUCTION

As a modern traffic sign, highways not only serve as transportation responsibilities,
but also play a crucial role in promoting industrial development, driving residents’
income, and improving quality of life, involving various fields such as economy and
society. The stable and rapid development of highways has also caused some prob-
lems. Traditional intelligent transportation systems are unable to efficiently process
the massive amount of existing traffic information data, resulting in the system’s
ability to handle problems that cannot meet existing needs. Therefore, based on the
ToT technology and edge computing technology, this paper builds a model analysis
of the existing I'TS to improve the efficiency of the system and ensure the safety and
convenience of residents’ travel.

The improvement of ITS is currently a hot topic, and many scholars have con-
ducted research on it. Zhu et al. believed that big data is a key research direction for
ITS. The vast transportation network would generate massive amounts of data, and
big data analysis and rational application would usher in vigorous development [II.
Jan et al. believed that smart transportation systems, as an important component
of smart cities, should be deeply integrated with the IoT, enhance intelligence, and
ensure the safety of residents’ appearance [2]. Sumalee and Ho proposed that the
development of the IoT makes it easier and cheaper to collect, store, analyze, use,
and disseminate multi-source data. Actively introducing new technologies is benefi-
cial for improving the overall performance of the system [3]. Mollah et al. proposed
that better road safety and a more convenient information exchange platform are
the expected goals of ITS [4]. Tian et al. believed that deep learning (DL for short
here) can effectively improve the intelligence level of ITS and improve the accuracy
of system predictions [5]. Ferdowsi et al. believed that achieving the true potential
of ITS requires ultra-low latency and reliable data analysis. However, the existing
cloud center data latency is too high, making it difficult to unleash the full potential
of intelligent systems. Therefore, targeted development is necessary to tailor edge
centric solutions for the system [6]. Balasubramaniam et al. believed that intro-
ducing blockchain can help ITS perform data analysis [7]. The conclusions of these
researchers analyzed the existing ITS and pointed out the next development path
of the system.

Research on edge computing is a hot topic in the IoT era. Deng et al. proposed
the integration of edge computing and artificial intelligence, which promotes the
development of each other and creates intelligent edge computing [§]. Chen and
Ran proposed a multi application scenario for edge DL, which greatly expanded the
practical application of edge computing and accelerated the development of edge
computing [9]. Xie et al. proposed the network architecture and hierarchical struc-
ture of serverless edge computing network, and analyzed the development prospect
of serverless edge computing network technology [I0]. Xiao et al. believed that the
development of the IoT has promoted the wide application of edge computing, but
also ignored its security threats, and proposed the status quo and major challenges
of edge computing security [I1]. Wang et al. proposed the integration of edge com-
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puting and DL, pointed out that edge intelligence and intelligent edge are mutually
beneficial and win-win, and proposed their application scenarios [I2]. The research
of these scholars on edge computing involves many fields, but the application of edge
computing in I'TS is less involved.

In order to address the shortcomings of insufficient capacity in existing highway
transportation systems, this article introduces the relevant concepts of highway I'T'S
and analyzes the basic elements of existing highway electrical systems. Its analysis
includes as follows: monitoring systems, communication systems, and other modules
in existing intelligent transportation systems; expressway intelligent transportation
system based on the Internet of Things; expressway intelligent transportation system
based on edge computing. Then based on the IoT technology, this paper improves
the edge computing structure of DL. By adding the application of edge computing
to the existing system, this paper analyzes the changes of the monitoring system
response time, highway traffic congestion rate, highway congestion time, highway
accident rate and other related indicators after the application of edge computing.
Compared with traditional ITS, the improved system has improved in all aspects
and provides more guarantee for traffic safety.

2 ELEMENTS OF EXPRESSWAY ITS
2.1 Expressway ITS

The ITS of highways is divided into the following systems (monitoring system, toll
collection system, communication system) and tunnel electromechanical systems
(on-site control network, traffic monitoring system, closed circuit television system,
emergency telephone system, wired broadcasting system, and environmental detec-
tion system). In the highway monitoring system, there are three main components:
information collection system, monitoring center, and information supply subsys-
tem. ITS can effectively ensure the safety of drivers’ travel and alleviate traffic
congestion. However, due to the rapid development of highways, the mileage of
highways is constantly increasing, and the number of cars is skyrocketing. There
are some safety hazards in the existing I'TS, and it is necessary to solve the safety
problems in the system to make it more safe and reliable [I3]. At the same time,
the existing ITS cannot meet the travel needs of drivers, and there is an urgent
need for technological improvement to enhance and improve the functions of the
ITS.

2.2 Expressway ITS Based on the IoT

The ToT technology plays an indelible role in urban transportation construction.
Applying IoT technology to ITS can promote the construction process of cities,
optimize traffic management models, and ensure residents’ traffic safety. Driven by
the development of the IoT, ITS have entered a rapid development stage, making the
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collection and entry of vehicle information more convenient, making vehicle tracking
possible, and many transportation system problems have been solved. ITS combine
existing technologies with terminal devices. The combination of various devices
provides solutions to these problems. With the emergence of Internet of Things
technology and fifth generation mobile communication technology, real-time vehicle
tracking is gradually maturing, which can provide strong support for efficient traffic
management.

As an important component of the IoT, cameras play an important role in
ITS, providing real-time information of road vehicles for the system. However,
the massive amount of videos brings difficulties and challenges to video retrieval.
Therefore, a video retrieval method that can effectively extract key information
from videos is needed to effectively shorten video retrieval time [I4]. At the same
time, the IoT also has outstanding performance in information transmission. By
utilizing radio frequency identification technology and sensor network technology to
achieve information transmission between related devices and driving vehicles, the
technological advantages of the IoT can be fully utilized to improve the efficiency
of ITS. Reasonable use of IoT technology can effectively alleviate traffic congestion
and slow traffic information transmission [15]. Figure [I] illustrates the application
of the IoT in ITS. Figure [ illustrates the interface of an ITS.

Real-time Road Speeding Violation Driving Vehicle Information
Monitoring Monitoring Monitoring Data

Information Collection System

Information Recciving Terminal Traffic Signal Light Traffic Radio

-

Information Distribution System

Figure 1. Application of IoT in ITS

2.3 Expressway ITS Based on Edge Computing

The development of the IoT has led to a sharp increase in the number of Edge device.
The massive data generated by a large number of devices has greatly increased the
computing pressure of the cloud computing center. At the same time, it would
also waste the storage space of the cloud computing center, so edge computing
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1. Monitoring management: Complete the collection of basic data and video images through the terminal equipment of the front-end off-site law enforcement
monitoring station, achieving real-time monitoring of business data, equipment operation status, and video images

2. Law enforcement penalties: By recording overloading and exceeding the limit at the terminal, a database of overloading and illegal activities is generated, and
the entire process of reviewing and tracing the illegal situation is carried out.

3. Data analysis: Realize the data statistics function of vehicle flow and overloaded vehicles, automatically analyze and compare the weighing instrument data and
static weighing data of overloaded vehicles at monitoring stations, and automatically alarm and analyze non on-site law enforcement overloaded vehicles.

Figure 2. ITS interface

came into being [I6, [[7]. The monitoring system of the expressway network has
a large number of cameras. One camera generates hundreds of gigabyte of data
every week. If all this data needs to be uploaded to the cloud, it is undoubtedly
a waste of computing power. Computing power can be added to the edge device to
push data processing and decision-making to the edge device, preprocess the data
uploaded, extract effective information and upload. It can save a lot of storage space,
reduce dependence on central servers and network transmission pressure, improve
information processing efficiency, and reduce information transmission delay. The
ITS based on edge computing is shown in Figure 3

In addition, the expressway ITS based on edge computing also has stronger se-
curity and stability. Due to the distributed edge device deployment, it can quickly
switch to the standby device in case of failure, reducing the risk of system failure
and ensuring system security. At the same time, cloud collaboration can manage
edge device and data, provide computing power to speed up data processing, and
dynamically adjust algorithms in real time according to data to ensure system sta-
bility.
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Figure 3. Intelligent traffic system of highway based on edge computing

3 APPLICATION OF EDGE COMPUTING IN EXPRESSWAY ITS
3.1 Electrical Equipment Access and Operation and Maintenance

A large number of electrical equipment has been deployed along the highway. Due
to the lack of unified standards, the procurement and installation management of
electrical equipment in the transportation system is chaotic, and there are various
types and interfaces of electrical equipment in the ITS. There are problems with
equipment matching and compatibility, which can cause great difficulties for device
access. At the same time, there is a lack of unified standards for the manage-
ment and maintenance of mechanical and electrical equipment. The maintenance of
mechanical and electrical equipment involves multiple departments and personnel,
leading to a significant increase in the cost of system operation and maintenance.
After its application of edge computing, it can first provide localized services, pro-
vide personalized operation and maintenance services for different devices on the
expressway, remove the centralized service structure, and reduce the operation and
maintenance costs; Secondly, edge computing can quickly process and analyze data,
install intelligent algorithms and models in the equipment, and put forward sugges-
tions on optimizing equipment operation and maintenance through the analysis of
various monitoring indicators; Finally, edge computing can visually display equip-
ment data, provide users and operation and maintenance personnel with intuitive
fault and operation status information, and facilitate targeted problem processing.
In short, the application of edge computing can optimize the access of electrical
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equipment and reduce the cost of operation and maintenance, so as to ensure the
safety of electrical equipment.

3.2 Road Monitoring

Based on the rapid development of cloud computing technology and the IoT, in-
telligent algorithms can be added to edge device. For example, simple intelligent
algorithms can be added to cameras to send alarms and upload data only when
traffic accidents are detected, foreign objects appear on the road, and the driving
environment is too bad. The transmission data is greatly reduced, and the comput-
ing pressure of the cloud center is reduced. At the same time, edge computing can
realize real-time data exchange and collaborative decision-making between vehicles
and road equipment, and combat illegal acts. For example, edge computing can re-
alize license plate recognition, face recognition, target tracking and other functions.
However, due to the susceptibility of the video surveillance system to rain, snow,
and heavy fog weather, it can lead to the failure of the surveillance system and cause
traffic accidents. edge computing technology should be introduced to improve the
collection means of road traffic data and give early warning to bad weather in time
to ensure that traffic managers make correct judgments on road conditions.

Monitoring moving targets on highways is the core task of monitoring systems,
therefore, necessary detection methods have become a top priority. The existing
monitoring systems generally use algorithms such as inter frame difference, back-
ground difference, and three frame difference to detect moving targets.

The inter frame difference method is an algorithm that uses two adjacent frames
of images for difference operations to obtain the appearance features of objects. In
the monitoring screen, if there is abnormal target movement, there would be a sig-
nificant difference between the adjacent two screens. It can then subtract these two
images to obtain the absolute value of the pixel value difference in the corresponding
image, determine whether it is greater than a certain threshold, and then analyze
the object motion characteristics of the video or image sequence. This method has
a high computational speed and good adaptability to dynamic environments, and is
often used for road condition monitoring. The formula is as follows:

d(m,n) _ {17 if |fk(m7n) _fk—l(m7n)‘ <T7 (1)
0, else.

Among them, d(m,n) is the differential image, and fi(m,n) and fr_i(m,n)
are the pixel values of adjacent two frames of images. d(m,n) = 1 represents the
foreground, d(m,n) = 0 represents the background, and T is the threshold.

Background subtraction, also known as background subtraction, is commonly
used to detect moving objects in video images and is currently one of the mainstream
methods for moving object detection. The basic principle is to subtract the current
frame in the image sequence and the background reference model (background im-
age) that has been determined or obtained in real-time, and calculate the area where
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the pixel difference with the background image exceeds a certain threshold as the
motion area, in order to determine the position, contour, size and other features of
the moving object. This algorithm overcomes the influence of environmental light
to a certain extent and is often used for monitoring environments such as highway
tunnels. The formula is as follows:

1, if m,n) —b(m,n T
d(m’n):{o, T 1femy ) =)l > T, @

Among them, d(m,n) is the background image, fi(m,n) is the current frame
image, and b(m,n) is the background frame image. d(m,n) = 1 represents the
moving target, d(m,n) = 0 represents the background area, and T is the threshold.

The three frame difference method is a method of obtaining the contour of
a moving object by performing differential operations on three consecutive frames
of video image sequences. When abnormal target movement occurs in the monitoring
scene, there would be significant differences between the adjacent three frames of
images, which are subtracted in pairs to obtain the absolute value of the pixel value
difference at the corresponding position of the image. Then, the results of these
two differential operations are subjected to logical and operational operations, and
finally, the moving target is extracted through the set threshold for segmentation.
This algorithm is suitable for situations where objects move at a fast speed and is
often used for vehicle monitoring, law enforcement capture, etc. The formula is as
follows:

1, di(m,n)da(m,n) #0,
0, else.

D(m,n) = di(m,n) ® do(m,n) = { (3)

Extract three consecutive frames of image fr_1(m,n), fi(m,n), frri(m,n),
where fy(m,n) and fr_1(m,n) perform the operation of Formula (IJ) to obtain the
differential image di(m,n), fr(m,n) and fr11(m,n) perform the operation of For-
mula (2)) to obtain the differential image da(m,n). D(m,n) is the result of the logical

sum of di(m,n) and dy(m,n).
3.3 Traffic Control and Information Release

The ITS based on edge computing has good performance in traffic control, mainly
reflected in:

Traffic situation analysis: real-time intelligent traffic control system based on
edge computing + IoT can realize daily traffic control. This can improve traffic
efficiency and quickly recommend escape plans for vehicles and personnel in-
volved in emergency situations, effectively improving the level of urban traffic
management and emergency management.

Vehicle road collaborative control: a large number of edge device deployed on
the roadside can simply calculate the current road and vehicle information, so
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that connectivity and data sharing between vehicles and roads can be achieved.
Both parties conduct collaborative decision-making on traffic behavior based on
various data analysis, thereby providing suitable driving routes for vehicles and
reducing accident rates.

Accompanying information release: with the frequent occurrence of large-scale
traffic congestion accidents, the issue of traffic emergency command in emer-
gency situations is becoming increasingly prominent. The intelligent terminal
device that processes, uploads, and analyzes the information collected by the
terminal device, and generates decision instructions that can be fed back in a
timely manner, facilitating unified command and scheduling; At the same time,
a transportation information network platform can be established to release road
network information to the public through broadcasting, SMS (short message
service), or online publishing.

4 IMPLEMENTATION SCHEME OF EDGE COMPUTING
OF EXPRESSWAY ITS

4.1 Intelligent Terminal Deployment

By surveying the traffic flow and surrounding environment of a specific road, it
can select appropriate locations and numbers to deploy edge computing nodes to
ensure coverage and service quality. After comprehensive calculation, the deploy-
ment scheme can be formulated. According to the business type and complexity,
appropriate hardware devices and software platforms can be selected to build edge
computing nodes. In combination with system security, stability and other require-
ments, mobile containers can be deployed as edge computing nodes on specific roads,
and existing operator links can be leased to upload to the data center cloud platform.
Compared with the traditional outdoor unit mode, the mobile edge computing node
has many advantages such as flexible deployment, cloud edge collaboration, flexible
computing capacity expansion and one-stop delivery.

According to the business model, the deployment of edge device of the highway
involves a variety of monitoring equipment, such as bayonet cameras (HD (high def-
inition)), traffic video surveillance cameras, electronic police cameras, traffic signal
controllers and traffic event monitoring cameras; Streaming media servers, applica-
tion servers, other servers, and other data processing devices. The above configura-
tion can ensure that edge computing nodes play a full role in the ITS. In addition
to the collection end, the edge terminal also has control end devices and vehicle end
devices. As a type of intelligent terminal, cars are also used to achieve functions
such as intelligent driving, assisted driving, and information transmission. The con-
trol end is composed of traffic signal devices, traffic control platforms, navigation
systems, and other devices or applications.
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4.2 Establish Intelligent Edge Computing Platform

The architecture of the intelligent edge computing platform is generally divided into
three layers. The first layer is the network layer, which provides access channels
for the edge computing platform and supports multiple fixed and mobile access
modes. Secondly, there is the edge host layer, which mainly includes edge hosts
and host management layer systems. Edge hosts can provide a set of virtualized
infrastructure and support various edge application software such as 5G and IOT.
The application software accepts the management of edge platforms; The host layer
management system is mainly composed of a Virtual Infrastructure Manager (VIM)
system and an edge platform management system, providing management of virtual
networks, computing, storage resources, and edge platforms. Finally, there is the
edge system layer, mainly composed of edge orchestrators, providing global business
orchestration capabilities and operational support capabilities. The intelligent edge
computing platform can be used to extend video monitoring, toll audit, vehicle road
collaboration and other businesses to edge nodes to achieve task, data, management,
and security collaboration.

4.3 Data Analysis

The expressway ITS based on edge computing mainly adopts the “cloud edge end”
architecture. “Cloud” refers to the use of data visualization, data encryption, data
access, data replication, data management and other services provided by the cloud
computing center. This can build a high-speed vehicle traffic data chassis to achieve
data collection, storage, and analysis. The introduction of edge computing tech-
nology can not only realize data collection, but also realize big data application
on roadside edge device. Further analysis and application of data based on data
collection can improve the practicability and reliability of road detection. At the
same time, due to the distributed deployment architecture of edge device, the fault
tolerance rate of the platform is very high, and the collapse of the cloud comput-
ing platform does not need to be considered, leading to the paralysis of the ex-
pressway ITS. The cloud computing center selects or constructs appropriate data
analysis models and algorithms based on analysis objectives and problems, such
as statistical analysis, machine learning, DL, etc., to conduct descriptive, predic-
tive, or inferential analysis of data, providing strong support for making final deci-
sions.

4.4 Decision Feedback

The ultimate goal of highway ITS is decision feedback, which is based on perceived
environmental information and vehicle status. Through advanced algorithms and
models, traffic operations are analyzed, evaluated, and optimized to generate rea-
sonable control strategies and instructions, which are fed back to vehicles or drivers
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through execution systems or vehicle networking technology to achieve safe and ef-
ficient transportation. The feedback content includes but is not limited to: signal
control, vehicle navigation, emergency reminder, etc.

4.5 Data Security

Due to the intensive deployment of edge device and mobile terminals, a large amount
of users’ data would be collected, which inevitably involves users’ personal privacy.
For data involving privacy, multiple security technologies should be used to protect
data security and system users’ privacy. For example, data encryption involves
encrypting sensitive data transmitted and stored to prevent unauthorized third-
party access. At the same time, it is necessary to choose an appropriate encryption
algorithm and regularly update the key to ensure the security of the data. Identity
verification is a process that requires authentication for users or devices with access
to sensitive data, such as username, password, fingerprint, or facial recognition, to
ensure that data is only accessed by authorized personnel or devices. Access control
is the setting of access permissions, granting different access permissions to different
levels of users or devices to prevent unauthorized access and operations. The flow
chart of the implementation scheme of edge computing of expressway I'TS is shown
in Figure [

5 APPLICATION EXPERIMENT OF EDGE COMPUTING IN ITS
5.1 Edge Computing Improves the Capability of the Monitoring System

With the development of modern society, the number of cars in use is increasing,
and driving has become a choice for more and more people. However, the increase in
the number of cars has also led to more emergencies and more complex special situ-
ations on highways. Therefore, it further tests the ability of the highway monitoring
system to detect unexpected events. Whether it is for traffic accidents, road ab-
normalities, or other special situations, the monitoring system should quickly detect
them. It responds promptly by reminding traffic management personnel to complete
subsequent traffic safety work and ensure the traffic safety of travelers. Based on
the above purposes, it urgently needs to build a monitoring system that applies edge
computing. Applying edge computing technology on monitoring equipment can pre-
process the monitoring video, remove redundant and unnecessary information, and
then retrieve the remaining information. Its focus is on monitoring road conditions,
emergency parking, and vehicle aggregation in non congested situations. This can
timely detect emergencies on highways, which is beneficial for traffic management
and safety.

First of all, through the data statistics of the selected five highways in a spe-
cific time period, this paper compares the detection capability of the monitoring
equipment for emergencies between the traditional expressway I'TS and the system
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Figure 4. Solution flow of edge computing for highway I'TS

after the application of edge computing. As shown in Figure [ this paper tests the
traditional monitoring system and the monitoring system after applying edge com-
puting. It can be found that the number of emergencies detected by the monitoring
equipment of the system after the application of edge computing in five highways
has increased. Highway A and B are selected for periods with sufficient lighting
and superior lighting conditions, while Highway C and D are selected for periods
with low visibility such as rain, snow, and heavy fog. In the period of bad lighting
conditions, Highway E selects the tunnel part for comprehensive comparison. The
experimental results show that the average index of monitoring emergencies by the
monitoring system using edge computing is 5.7 % higher than that by the traditional
monitoring system.

Secondly, this article conducts data statistics on the selected highways during the
designated time period. This paper compares the response time of the traditional ex-
pressway I'TS and the system monitoring equipment after applying edge computing
to detect abnormalities. As shown in Figure[f] this paper tests the response speed of
the traditional monitoring system and the response speed of the monitoring system
after the application of edge computing. By comparison, it is found that edge com-
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Figure 5. Detection capability improvement of I'TS monitoring system by edge computing

puting technology can improve the response speed of the monitoring equipment.
Among them, daytime working time is selected for Highway A and B, nighttime
working time is selected for Highway C and D, and legal holidays are selected for
Highway E. The experimental results show that the application of edge computing
technology improves the response speed of the monitoring system by 4.9 %.

Finally, both monitoring of emergencies and rapid response to abnormal con-
ditions are aimed at reducing the incidence of traffic accidents on highways and
ensuring the safety of travelers. As shown in Figure [7] this paper makes statis-
tics on the accident rate of the selected roads, and the traffic accident rate of the
road where the monitoring equipment using edge computing is located decreases as
a whole. The traffic flow on Highway A and B is relatively low, while the traffic
flow on Highway C and D is relatively high, while the traffic flow on Highway E
is relatively moderate. The application of edge computing technology has reduced
the overall accident rate of expressway by 7.63%. It can be seen that edge com-
puting has significantly improved the capabilities of the monitoring system. It not
only increases the number of emergency detection, shortens response time, reduces
accident rates, but also ensures the safety of travel.

5.2 Mitigation of Edge Computing on Expressway Congestion

With the development of the economy, people’s living needs are constantly changing,
and holiday travel has gradually become a choice for more and more people. Espe-
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cially during holidays such as National Day, and Spring Festival, residents’ travel
demand has become increasingly strong. In addition, during holidays, highways are
free, and most people choose to drive themselves for travel. Additionally, the morn-
ing and evening rush hours caused by daily commuting hours have also led to traffic
congestion in specific situations. Therefore, the traffic command and early warning
of navigation system are becoming more and more important, and the application of
edge computing makes the ITS of expressway make a difference in traffic command
and information release. The intelligent terminal provides vehicle location informa-
tion at any time, and the system analyzes the current level of road congestion and
provides real-time feedback to the vehicle’s navigation system. It also plans forward
routes and divides vehicles into congested and upcoming sections. This effectively
alleviated traffic congestion and directly improved residents’ travel experience.

First of all, this paper collects data on selected roads in a specific time period,
and compares the ability of ITS using edge computing technology with traditional
transportation systems to ease traffic congestion. As shown in Figure [§] roads A
and B are selected for the morning and evening peak periods during commuting,
while roads C and D are selected for the free time periods on highways during
holidays. This paper selects a period of time when the traffic volume of Highway E
is less than that of the former, and makes a comprehensive comparison. The data
results show that the edge computing technology improves the traffic congestion rate
of ITS to 11.27 %.

Relative decrease in highway congestion rate
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Figure 8. Alleviation of highway congestion rate by edge computing

Secondly, for the road sections that have formed congestion, this paper conducts
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reasonable intervention, and shortening the congestion duration is also an important
task of the ITS. Through data collection on selected roads in a specific time period,
comparative analysis is made on the improvement of edge computing technology
in the rectangular area when the intelligent transportation reduces congestion. As
shown in Figure [0 roads A and B are selected for free periods on highways during
holidays, roads C and D are selected for peak morning and evening commuting pe-
riods, and roads E are selected for periods with relatively low traffic low compared
to the former. The data results show that the application of edge computing tech-
nology improves the congestion duration of ITS by 37.3%. It can be seen that edge
computing has a positive effect on the intelligent transportation system to make cor-
rect decisions. It not only monitors the congestion rate of roads, but also shortens
the congestion time and ensures the comfort of travelers.

Comparison of hiagway congestion time
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Figure 9. The positive effect of edge computing on reducing highway congestion time

6 CONCLUSIONS

Transportation has always been a hot topic of concern for people. The rapid devel-
opment of the economy has made driving a choice for more people, and the change
in travel methods also reflects the changing needs of residents. People have put
forward higher requirements for the safety and comfort of transportation. However,
the existing ITS have poor data processing capabilities, limited feedback, and little
improvement in safety, which cannot meet the travel needs of residents. Introducing
new technologies has become the key to breakthroughs. The combination of edge
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computing and the IoT technology has brought new vitality to many fields. The
introduction of edge computing and the IoT technology has also led to the rapid
development of expressway I'TS. This paper combs the research and application of
edge computing based on IoT technology in ITS. Overall, this experiment verifies
the positive role of edge computing in the expressway ITS. The average index of
monitoring emergencies has slightly increased, the response speed of the monitor-
ing system has slightly improved. The congestion rate has slightly decreased, the
congestion duration has significantly decreased, and the accident rate has slightly
decreased. It significantly improves system efficiency, alleviates cloud computing
pressure, and meets people’s transportation and management needs.
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