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Abstract— Car parking has become an immense problem in 

big cities because of the growth in population and due to the 

security. Moreover, the car theft has become an evil art for 

haunting drivers. In this paper, we provide the hardware 

solution for Intelligent Car Parking Management and Security 

System (ICPMS). It will provide an extensive management 

for vehicles parking and security. The aim of intelligent car 

parking management and security system is to solve these 

issues by designing a system to control the parking areas 

using a microcontroller. This is the concept of an automatic 

car parking system. It will automatically sense the entry of 

the car and opens the gate by displaying the status of each slot 

in the parking lot on the display for easy access to park the 

vehicle in empty slot. Security for the vehicle is provided by 

using RFID. 
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I. INTRODUCTION 

India is facing a new problem nowadays in parking areas. 

With families getting smaller and the total number of motor 

vehicles exceeding the total number of heads per family, the 

parking scenario is woefully falling short of the current 

requirements in the country. The situation is such that on any 

given working day approximately 40% of the roads in urban 

India are taken up for just parking the cars. The problem has 

been further exacerbated by the fact that nowadays even 

people from low income group are able to own the cars. The 

number of families with cars has become much more than 

what the country is able to manage. Moreover car related 

thefts are among the most common offenses in parking areas. 

Most thefts occur when cars are parked on the street or on the 

owner’s property, because this is where cars usually are, but 

the risk of theft, per hour parked, is greater when cars in 

parking facilities. These are often poorly secured, particularly 

in the case of lots, many of which have poor lighting, and 

blind spots and nooks where cars cannot easily be seen.  There 

is seldom much surveillance by passerby or attendants in such 

lots. Many attendants booths are badly positioned or have 

small windows and poor visibility. 

Many lots have ill tended shrubbery providing cover 

for thieves and are open to pedestrians, which makes it easy 

for offenders to enter. Whether at an airport, bus station and 

shopping malls problems with parking are everyday 

occurrences. Lack of accessible parking can hurt local 

business and decrease the quality of life for residents. Due to 

the importance of parking, cities study and analyse parking 

programs and performance on an ongoing basis. The 

following list identifies the kind of problems that typically 

occur in parking places in community. Inadequate 

information for motorists on parking availability. Motorists 

are likely to be frustrated if they expected abundant and free 

parking but find limited parking or if they must spend 

excessive time searching for a parking space. 

Inefficient use of existing parking capacity local 

zoning ordinances, building codes and other development 

practices can result in an oversupply of parking places and 

inefficient use of existing parking. Excessive automobile use 

Automobile dependency imposes many costs on society. User 

costs include reduced travel choices, increased vehicle and 

residential parking costs and increased accident risks. 

External costs include increased road and parking facility 

costs, congestion, uncompensated accident damages and 

reduced mobility for non-drivers. Parking spaces that are an 

inconvenience to nearby residents and business. Business 

may experience difficulty in retaining customers and 

residences may have a problem in finding parking close to 

their homes.  

Low parking turnover rate: This can occur when cars 

are parked in same space for at least 4 hours (on 

average).Human involvement in entry and exit control may 

be inefficient because of several reasons. The 

industrialization of the world, increase in population, slow 

paced city development and mismanagement of the available 

parking space has resulted in parking related problems. The 

slow paced city planning has increased the problem even 

more. The search for the parking space is a time consuming 

process which not only effects activities’ efficiency, but also 

the social interactions and cost. There is a dire need for a 

secure, intelligent, efficient and reliable system which can be 

used for searching the unoccupied parking, providing security 

along with proper management of the parking facility with 

reasonable cost and complexity. 

The main objective of Intelligent Car Parking 

Management and Security system is to implement the 

hardware using microcontroller. The microcontroller serves 

as a programming tool to run the whole operation to reduce 

the cost in terms of requirement such as job opportunity and 

to increase security. This automated car parking system 

reduces the time taken to check the availability of parking 

space for cars by displaying filled and empty slots 

information on LCD display by using infrared (IR) sensors at 

slots, automatic gate control with the help of DC motors and 

provides security with the help of RFID reader. Moreover, 

this system is faster, flexible and can meet market needs with 

less complexity. 

II. EXISTING WORK 

Car parking system is a system that is used to help managing 

cars in parking area in other to avoid congestion and arrange 

cars in an allocated position. The system also helps to track 

how many cars enter through the gate. Car parking systems 

are being used in congested areas or location where there are 

many meeting point of a people like more than one shopping 

complex near to each other or where there is a megamall or 

stadium. Various techniques already proposed for intelligent 

car parking system are explained below. The objective of 

such technologies is the reduction of the burden on driver, 
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improvement of the traffic capacity, and provision of reliable 

and secure car functions.  

A. Car Park Occupancy Information System  

Drivers always face difficulty of finding available parking lot 

while entering into a huge parking area. A Car park 

occupancy information system is perhaps a viable solution to 

reduce the amount of time needed to search for a vacant car 

park lot especially in a huge parking area with this system, 

images captured by a surveillance camera were processed in 

real time to identify the occupancies of the parking lots. This 

occupancy information is further processed by a central 

control unit and distributed to display panels located at 

strategic locations at the parking area. The drivers can easily 

find a vacant parking lot based on the information displayed 

on the panel. But the only disadvantage in this system is the 

use of surveillance camera. As the parking area increased 

number of surveillance cameras required increases and 

therefore cost increases. 

B. Expert System 

Expert Systems or Agent based technologies can solve the 

problems associated with distributed and complex traffic 

environment. They are also considered to be main weapon for 

laying the foundation of automation mechanism for the 

Parking Negotiation and guidance system. Agent has 

beneficial traits like autonomy, reactivity, adaptability, pro-

activity and social ability which can be used for solving 

problems having highly dynamic and interactive behaviour. 

Multi Agent system is a modelling technique. It is used for 

representation of system with elements which show 

intelligence, autonomy, and degree of interaction either with 

each other or with environment. Mobile agents can move 

within the nodes of a network and are made dynamically 

during the runtime. They are sent to destination systems for 

performing different tasks with the up to date code and 

algorithm. Mobile agents also result in reduction of data 

transmission over the networks. It enhances the system 

ductility, adjustability and per durability.  

C. Fuzzy Logic Based System 

If there is a process resulting from the human error, then a 

system which supports the operator safely and efficiently is 

presented by this type of system. The system works by  

 Detecting 

 Motion planning and 

 Supplying information 

Fuzzy theory is used for building the support 

knowledge and heuristics of the high level expert human. The 

method discussed gives a car the capability to independently 

drive on different types of roads. It also envisions movements 

like reverse parallel parking and three point turns. For 

automatically getting a functioning car control system, this 

approach uses a self-training system which benefits from 

human skills. 

For the sake of training and testing, a car driving 

simulator is combined with the GenSo Yager Fuzzy Neural 

Network. For replicating the built in vagueness of the 

available information, a fuzzy control system is chosen. Then 

the implementation of Fuzzy rule based system takes place 

upon the neural network architecture. IT is the main reason 

for recalling, generalising and adapting from the training 

data. The Neuro Fuzzy system has the ability to reason like 

human beings as well as it has expert knowledge. Wireless 

sensor network based system. A number of low cost sensor 

nodes make up a Wireless Sensor Network (WSN). They 

arrange themselves making an ad hoc network through the 

wireless communication module present on nodes. Different 

types of sensors, computation units and storage devices are 

present on each node. For collecting, processing and 

transmitting information, the functional parts let the sensors 

to be installed in the normal environment and they provide 

the data for positioning and surveillance. There are two 

disadvantages associated with the video sensors. The first one 

is that video sensors are expensive. Secondly, sensors 

generate huge data at times whose transmission is via the 

wireless Network is hectic. 

The system consists of low cost wireless sensors 

which are installed in a car parking facility. Each Parking 

space has a sensor node for detecting and checking the 

occupation of the parking facility. Sensor node is used for 

detecting the status of the parking field, which is forwarded 

regularly to the database through the installed wireless sensor 

and its gateway. For performing various management 

functions such as, finding unoccupied parking lot, auto toll, 

management of security and statistic report, the database is 

accessed by the upper layer management system. The 

prototype of the system was implemented using crossbow 

mote. Nodes are loaded with light, sound and acoustic sensors 

for the WSN based car park management system. A wide area 

architecture used for pervasive sensing networks is proposed 

in Irisnet1. This will allow the users for getting the 

information of available parking vacancies on their ways, 

through distributed accessing methods. For the detection and 

recognition of automobiles, this system uses video cameras, 

microphones and motion detectors. All the information of the 

sensors is processed in networking environment, which is 

then posted on web. This information can be retrieved by the 

user from internet. 

D. GPS Based System 

The information about the location and availability of a 

parking space near the destination is provided to the drivers 

by the current GPS based vehicle navigation system. The 

information of the current state of the parking facility is 

provided. That’s why they can’t guarantee a parking lot when 

the driver reaches the facility. A scientific solution based on 

Utilization of the past and current status of the parking lot by 

Poisson process is used for availability of parking lot. An 

intelligent algorithm which helps the driver in choosing the 

slot with maximum probability of being vacant is given by 

this system. It also highlighted different challenges of on-

street parking such as peer to peer exchange and storage of 

parking information. 

E. Vision Based System 

This system has a number of subsystems namely an Ad-hoc 

subsystem, a parking gateway subsystem, a vehicle detection 

subsystem and a video image processor sensor sub system. 

There are two types of cars which are considered by this 

architecture. 

 Class 1: Vehicles which do not have any embedded 

wireless system  

 Class2: Vehicles which have an embedded wireless 

device with Ad-hoc networking capability.  
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Every car has a unique Vehicle Identification 

Number (VID) associated with it. For overcoming the 

common discrepancies of the existing vision based target 

parking position labelled methods in dark indoor parking 

sites. For recognition of the 3D information of the parking 

site, light stripe projection method is used. System is able to 

recognize discontinue points, pivot and opposite site 

reference points, once the analysis of 3D information takes 

place. For automatic steering movement during parking 

operation a kind of driver assistant system known as 

intelligent parking assist system is used. 

III. IMPLEMENTATION 

Car parking issue has some problems with how to control the 

number of the car inside it, how to monitor the movement 

in/out side of the parking lot, how to check whether there is a 

place inside for more cars or not and the safety to park. The 

aim of intelligent car parking management and security 

system is to solve these issues by designing a system to 

control the parking areas using a microcontroller. This 

Intelligent Car Parking Management and Security system is 

based on the concept of an automatic car parking system. As 

in the modern world everything is going automatic, This 

system which will automatically sense the entry, opens the 

gate, display the status of each slot (say A, B, C, D) in the 

parking lot  on LCD display, provides security.   

 
Fig. 1: Block diagram of intelligent car parking management 

and security system 

This system consists of a microcontroller which is 

used to sense the movement of cars and check whether there 

is a capacity for cars to park, then decide the gate either opens 

or not. It is also possible to open a gate when any car enters 

in the parking lot or close the gate when a car exits from it. 

There are two sets of IR sensors: one is installed on the first 

gate (entry gate) and the other set of sensors (say 4 sensors) 

is installed on each slot. When a car arrives at the door, the 

microcontroller receives the signal from the entry sensor and 

then checks whether there is a space for the car to be 

accommodated. Simultaneously, it will display the status of 

each slot in the parking lot on a LCD screen and opens the 

gate if there is a space for the car to park. When a car moves 

out of the parking area, the slot will be displayed as empty on 

the LCD accordingly and then closes the gate with the help of 

DC motor connected to microcontroller. The sensing of entry 

is done through infrared transmitters and receivers. When a 

car arrives, the infrared beam is received back to the receiver 

by hitting the car and its output changes. This change message 

is sent to the microcontroller and accordingly it rotates the 

DC motor and opens the door. 

Each slot consists of one IR sensor to detect the 

presence of car in the slot by following the same procedure as 

mentioned above. If any car arrives to the vicinity of sensor 

at the slot that particular slot will be displayed on the LCD as 

filled otherwise if the car leaves that slot it is displayed as 

empty. At the entry gate RFID tag is given to the motorist and 

that particular tag should be read by the RFID reader at the 

exit in order to open the exit gate. RFID reader reads the tag 

information and send to microcontroller and it decides 

whether the tag is the correct tag or not. If it is the correct tag 

exit gate will open. If it is other than the given tag at the entry 

the gate will not open. Thus Intelligent Car Parking 

Management and Security system will reduce the time taken 

to check the availability of parking space for cars and 

provides security to the cars in the parking area.    

IV. RESULTS 

Consider there are 4 slots A, B, C, D in the parking area  

A. Case 1 

When there are no cars in the parking slots. That means all 

the slots are displayed as empty on the LCD. 

 
Fig. 2: Case 1 

B. Case 2 

When a car wants to enter into the parking area and it is 

detected by the IR sensor at the entry gate and the gate opens 

by displaying ‘welcome door opening’ on the LCD. 

 
Fig. 3: Case 2 

C. Case 3 

When one of the slots (say A) is filled and all other slots are 

empty. 

 
Fig. 4: Case 3 

D. Case 4 

When two of the slots are filled and the other two are empty. 

Let A, B are filled and C, D are empty. 
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Fig. 5: Case 4 

E. Case 5 

When three of the slots are filled and remaining slot is empty. 

Let A, B, C are filled and D is empty. 

 
Fig. 6: Case 5 

F. Case 6 

When all the four slots are filled. That means A, B, C, D are 

filled. 

 
Fig. 7: Case 6 

G. Case 7 

When the car wants to leave and the given RFID tag is read 

by the RFID reader at the exit and it is the correct card so exit 

gate opens. 

 
Fig. 8: Case 7 

H. Case 8 

When the car wants to leave and the RFID reader reads the 

wrong card, the gate will not open.   

 
Fig. 9: Case 8 

V. CONCLUSION 

In this project a hardware solution is implemented for car 

parking Management and security using microcontroller that 

controls entry and exit gates automatically with the help of 

DC Motors and it provides security with the help of RFID 

reader. This system also reduces the time taken to check the 

empty parking slots by displaying the status of each slot on 

LCD with the help of IR sensor at each slot. The system can 

be used at all places starting from domestic to the industrial 

sectors. The simplicity in the usage of circuit helps it to be 

used by a large number of people, because people with less 

knowledge of hardware can also use it without facing any 

problem. Moreover this system is faster, flexible and can 

meet market needs with less complexity. 
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