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Abstract: This project discloses a parking space management system based on image processing technology, which includes
a parking space lock and a vehicle information matching system based on image recognition on the cloud. The parking space
lock is set on the parking space, and the parking space lock includes a camera 6, a parking gear lever 1, a wireless data
transmission module 2, a single chip computer 3, and a photoelectric switch sensor 7, The camera 6 scans the vehicle information
in front of the parking lock and stores it as an image. The wireless data transmission module 2 is used to transmit the vehicle
information image to the cloud-based vehicle information matching system based on image recognition. The single chip 3 can
control the lifting of the parking gear lever 1, The vehicle information matching system based on image recognition in the cloud
can convert the vehicle information image into license plate information based on the algorithm, and provide the corresponding
control information after matching with the database to control the opening and closing of the parking space lock. This project
has realized the convenient management of parking spaces, and solved the problem of low intelligence of traditional parking
space locks.
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parking space lock can prevent users from getting out of the
car to unlock, it needs to download apps, register and other

1. Introduction

With the rapid growth of the number of motor vehicles and operations, and the use steps are curpber some. Second%y, dug
drivers, urban parking has gradually become a hot issue in to manual'management_, the parklr'lg price meghanlsm 18
large and medium-sized cities in China. While the whole difficult to }mplement quickly and uniformly. Pgrkmg fees are
society is experiencing the convenience brought by very effective parking management regulation indicators, but
motorization to people's travel, the traffic problems such as poor management will lead to public dissatisfaction and
difficulty in parking, traffic congestion and disorder also conflict, and the low degree of informatization of parking
appear. At present, the chaotic parking order is one of the resources also increases the cost of parking management.
important reasons that affect the good operation of urban ~ Dueto the various proble.ms of th§ parking space lpck today,
traffic. It is mainly reflected in: it is generally difficult to it not only reduces the parking efficiency, but also gives users
travel and park in cities; The phenomenon of evading fees and poor sa.tlsfactlon. II} the peak perlod when parking efﬁmer}cy
collecting fees without authorization is common; Illegal and is required to be high, if vehicles cannot enter the parking
disorderly parking on the road, resulting in traffic obstruction; space In time, 1t 1 very likely to cause congestion and even
The labor charge management cost is high and conflicts occur accidents.
frequently.

2. Project content

This project provides a parking space management system
based on image processing technology and its management
method, which is intended to solve the difficulty of traditional
parking space lock operation and use; There are many
problems caused by the lack of effective management in the
modern parking lot. This project can realize the automatic
matching and recording of parking spaces and vehicles,
' 04 realize the convenient management of parking spaces, solve
urban traffic problems. Most of the parking lots built in urban the problem of low intelligence of traditional parking lock,

areas are provided by en?erprise.s for .their employees, S0 and have a broad application prospect in the scene of parking
enterprise users are the main service objects of these parking conflict between staff and outsiders.

lots. If the parking lot built by the enterprise itself is
insufficient or even not built, enterprise users will often face
the problem of difficult parking, which will not only cause the

As the car ownership is still increasing, the corresponding
parking lot construction scale is also growing. The
construction of various parking lots has improved the
extremely tight situation of parking spaces in the urban area
to a certain extent, but also brought about management
problems of these parking lots. An effective parking
management system will greatly reduce the above risks. The
correct understanding and scientific management of parking
system has become one of the important means to alleviate

The technical solution to achieve the purpose of this project
is: a parking space management system based on image
| : processing technology. The system includes a parking space
above problems, but algo affect the enthusiasm of enterprise lock, a vehicle information matching system based on image
users to work to a certain extent. . recognition on the cloud, the parking space lock is set on the

However, most of the traditional parking locks are manual parking space, and the parking space lock includes a camera,
parking locks. No matter the owner enters or exits the park%ng a parking gear lever, a wireless data transmission module, a
space, he or she needs to get off to open or close the parking single-chip microcomputer and a photoelectric switch sensor,
lock, which not only delays time, but also has the potential to The camera can scan the vehicle information in front of the
cause traffic congestion. Although the current intelligent parking lock within a preset angle and store it as an image.
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The wireless data transmission module is used to transmit the
vehicle information image captured by the camera to the
vehicle information matching system based on image
recognition on the cloud. The microcontroller includes an
infrared data transmission module, and the microcontroller
can control the lifting and lowering of the parking gear
lever,The vehicle information matching system based on
image recognition on the cloud can convert the vehicle
information image transmitted by the wireless data
transmission module into the license plate information, and
give corresponding control information after matching with
the database to control the opening and closing of the parking
space lock.

The parking space management system also includes a
parking space and vehicle information management system
on the cloud. The parking space and vehicle information
management system on the cloud can record and manage the
information about the parking time and driving time of the
parked vehicles on the parking space.

The photoelectric switch sensor is set at the front end of the
parking lock.

The parking gear lever includes a left parking gear lever
and a right parking gear lever distributed on both sides of the
parking space lock. The left parking gear lever is raised and
lowered through the left steering gear, and the right parking
gear lever is raised and lowered through the right steering gear.

The parking lock also includes a power module.

A parking space management method of the parking space
management system based on the image processing
technology, including the following steps:

Step (1), the arrival of a vehicle is sensed through the
photoelectric switch sensor, and the presence of the vehicle is
confirmed;

Step (2), acquiring vehicle information through the camera
and storing it as an image, and transmitting the vehicle
information image captured by the camera to the cloud-based
vehicle information matching system based on image
recognition through the wireless data transmission module;

Step (3), the cloud-based vehicle information matching
system based on image recognition uses image recognition
technology to convert the vehicle information image into
license plate information, and converts the license plate
information into characters, which is compared with the
allowable license plate number stored in the database in
advance;

Step (4), if the vehicle license plate information matches
the allowable license plate number stored in the database in
advance, the vehicle information matching system based on
image recognition on the cloud sends a signal to the MCU
through the infrared data transmission module, and the MCU
controls the parking gear lever to rise and the vehicle stops in
the parking space;

Step (5), when the vehicle leaves, the photoelectric switch
sensor detects that the parking space is free, the SCM controls
the parking gear lever to rise, and the parking space lock is
locked.
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3. Parking lock structure
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Figure 1. Structure of Parking Lock

As shown in Figure 1, the parking space lock structure is
set on the parking space. The parking space lock includes a
camera 6, a parking gear lever 1, a wireless data transmission
module 2, a single-chip computer 3 and a photoelectric switch
sensor 7. The camera 6 can scan the vehicle information in
front of the parking space lock within a preset angle and store
it as an image, the wireless data transmission module 2 is used
to transmit the vehicle information image captured by the
camera 6 to the cloud-based vehicle information matching
system based on image recognition. The microcontroller 3
includes an infrared data transmission module, and the
microcontroller 3 can control the lifting of the parking gear
lever 1,The vehicle information matching system based on
image recognition on the cloud can convert the vehicle
information image transmitted by the wireless data
transmission module 2 into the license plate information
based on the algorithm, and give the corresponding control
information to control the opening and closing of the parking
space lock after matching with the database.

The photoelectric switch sensor 7 is set at the front end of
the parking position lock. The parking gear lever 1 includes a
left parking gear lever and a right parking gear lever
distributed on both sides of the parking position lock. The left
parking gear lever is lifted by the left steering gear 4, and the
right parking gear lever is lifted by the right steering gear 5.
The parking position lock also includes a power module 8.

In terms of the parking space and vehicle information
management system on the cloud, it is gradually expanded
from the partition to the block until eventually covering the
entire region. Through a large number of scattered local
servers, the corresponding enterprises, departments or
individual users are initially responsible for their own unique
parking spaces. When the distribution of the locking end of
the parking space reaches a certain scale, it can be through the
cloud data channel and mobile phone client, for example,
WeChat or the APP unique to Cloud Lock integrates cloud
locks distributed everywhere with local parking spaces and
vehicle information databases, so as to establish a larger
server network. The specific system architecture is shown in
Figure 2. The cloud-based parking space and vehicle
information management system can record and manage the
parking time and departure time information of the parked



vehicles on the parking space.

4. Parking management system based
on image processing technology

Vehicle information matching system based on image
recognition, including parking lock and cloud. At the same
time, for the parking lock end, the power supply is the power
source for the normal operation of the intelligent parking lock
control system, and its role is to convert various forms of
electric energy into appropriate voltage and current to be
transmitted to the corresponding hardware for use. The
reliability of the power supply system is related to the stable
operation of the entire control system. There are two common
equipment power supply modes: grid power supply and
battery power supply. Considering the wide installation range
and scattered distribution of intelligent parking space locks,
immature power supply conditions of the power grid and
inconvenient construction, we choose to use rechargeable DC
voltage stabilizing module for power supply. In order to make
the power supply system stable and reliable, we introduce the
idea of closed-loop control, regularly monitor the power
supply health, notify the early warning, and let the local
administrator charge or replace the power supply system
structure.

5. Parking space management method

According to the above parking space management method
of the parking space management system based on image
processing technology, it is characterized in that it includes
the following steps:

Step (1), the arrival of a vehicle is sensed through the
photoelectric switch sensor 7, and the presence of the vehicle
is confirmed;

Step (2), acquiring vehicle information through the camera
6 and storing it as an image, and transmitting the vehicle
information image captured by the camera 6 to the cloud-
based vehicle information matching system based on image
recognition through the wireless data transmission module 2;

Step (3), the cloud-based vehicle information matching
system based on image recognition uses image recognition
technology to convert the vehicle information image into
license plate information relying on algorithms, and converts
the license plate information into characters, which is
compared with the allowable license plate number stored in
the database in advance;

Step (4), if the vehicle license plate information matches
with the allowable license plate number stored in the database
in advance, the vehicle information matching system based
on image recognition on the cloud sends a signal to the MCU
3 through the infrared data transmission module, and the
MCU 3 controls the parking gear lever 1 to rise and the
vehicle stops in the parking space;

Step (5), when the vehicle leaves, the photoelectric switch
sensor 7 detects that the parking space is free, the single chip
computer 3 controls the parking gear lever 1 to rise, and the
parking space lock is locked.

In the process of the license plate recognition system in this
embodiment, license plate detection: analyze an image
containing a license plate, and finally cut out a block
containing only a license plate. The main purpose of this step
is to reduce the amount of calculation in the process of license
plate recognition. If the original image is directly used for
license plate recognition, it will be very slow, so the detection
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process is required. In this system, SVM (Support Vector
Machine), a machine learning algorithm, is used to judge
whether the intercepted map is a true "license plate".

Character recognition: the main purpose of this step is to
carry out optical character recognition (OCR) from the license
plate image obtained in the previous license plate detection
step. The machine learning algorithm used is the multi-layer
perceptron (MLP) model in the artificial neural network
(ANN).

The process of the license plate detection system, through
the license plate detection process, obtains many possible
license plate blocks, classifies these blocks manually, gathers
a certain number, and then puts them into the SVM model for
training to get a judgment model of SVM. In the actual license
plate process, input all possible license plate blocks into the
SVM judgment model, Through the SVM model, the map
blocks that are actually the license plates are automatically
selected. After the license plate detection process is
completed, we can get a part of the picture that we really care
about -- the license plate.

Character recognition system process, in the process of
character recognition, a license plate block will first be grayed
and binarized, and then a series of algorithms will be used to
obtain the segmentation block of each character of the license
plate. After obtaining a large number of these character blocks,
manually classify them, and then feed them into the MLP
model of neural network (ANN) for training. In the actual
license plate recognition process, seven-character blocks are
put into the trained neural network model, and the specific
characters represented by each block are predicted through
the model. For example, "SuEUK722" is output in the picture,
so a complete license plate recognition process is ended.

The above is only the preferred embodiment of the project,
and is not used to limit the project. For those skilled in the art,
the project can have various changes and changes. Any
modification, equivalent replacement, improvement, etc.
within the spirit and principles of the project shall be included
in the protection scope of the project.

6. Conclusion

(1) This project uses image processing technology to
identify license plates, and transmits the identification data to
the terminal. Through comparing the relevant information in
the database, it realizes automatic unlocking, so as to solve
the problems caused by the cumbersome operation of the
current parking space lock;

(2) This project records the time of vehicles entering and
leaving the parking space in real time to accurately obtain the
parking time of users and reduce the conflict between users
and management personnel;

(3) This project has realized the convenient management of
parking spaces, solved the problem of low intelligence of
traditional parking lock, and has a broad application prospect
in the scene of parking conflict between staff and outsiders.
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