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Abstract— This paper presents the designing of a system for the automated parking of cars in which human involvement is 

eliminated. The car can be lifted by using robotic arm which is connected with dc motors. The PIR sensor detects the 

presence of car. The RFID reader reads the tag value which contains user’s information is attached to the user’s vehicle. The 

robotic arm which is controlled by arduino starts operating once the user parks the vehicle in entrance slot. The parking 

information will be sent as a text message to the user through GSM. While returning, the user has to call the registered 

number to get back his car. 
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I. INTRODUCTION 

Due to a rapid increase in the number of vehicles, the need for parking spaces is on rise in smart cities. It is important to park 

the cars in close proximity to avoid traffic congestion and use a parking area efficiently. Recent car parking management 

systems utilize human personnel to find free parking areas or use a video based system that collects the information in the 

form of images and tracks available parking slots. This project proposes a novel automated car parking system in which 

human involvement is eliminated. The number of vacant parking slots is indicated at the entrance of parking area as well as to 

the vehicle owner using GSM module. The vehicle owner mobile number is linked to automated valet parking system using 

RFID tag. A unique RFID tag is linked with the mobile number of driver/owner of vehicle. The driver has to park the car in 

the specified slot near entrance and the person can leave the vehicle without searching for a vacant space thus reducing the 

time for parking and making an efficient use of available space. The robotic module place the vehicle in the vacant slot and 

the parking slot level location information is send to the driver. The driver has to dial to the valet common linked number and 

the chosen vehicle would be moved to exit location slot. The vehicle arrival location to the exit slot is also indicated to 

vehicle owner mobile number. The result suggests that it is a novel robust system and can be implemented in real time with 

an option to increase the number of parking slots as required. MihaiChirca, Roland Chapuis and Roland Lenain [1] presented 

a paper on Autonomous valet parking system architecture using ultrasonic system and camera.This perception system 

corresponds to a fusion between an ultrasonic system and a camera. It provides the navigable area around the car and a map 

of already visited areas. 

K. Rajasekhar, U.Thirumulai Kumar and G. Vignesh Kumar [2] presented a paper on GPS based office cab 

monitoring system using RFID, GPS and GSM technology. RFID has been used to identify the person. GSM technology is 

used to transmit all the information’s gathered by the module to the destined server. GPS is used to track the path and location 

of the vehicle. Jungdan Choi [3] presented a paper onAutomatic Valet Parking System incorporating a nomadic device and 

parking servers.Using this system, drivers can get off their car, and can monitor/control them in a safe and comfort way with 

their nomadic device. Anuj K Navak, H.C. Akash and Geetha Prakash [4] presented a paper on Robotic valet parking system 

using ARM CORTEX A-8 microprocessor and the TI OMAP 3530 applications processor. Here ARM CORTEX A-8 

microprocessor unit embedded in the TI OMAP 3530 applications processor is the control unit and this monitors the 

movement of the robotic valet wirelessly. Zeydin Pala and NihatInan [5] presented a paper on Smart parking applications 

using RFID technology.Here RFID readers, RFID labels, computers, barriers and software are used as for the main 

components of the RFID technology to reduce the wait time during check-ins and check-outs. The details of our proposed 

work are briefed in following sections. Section-I briefly presents the introduction about valet car parking system. The 

methodology used for proposed work is presented in section-II. Section –III demonstrates the results and the robotic arm 

movement for automated car parking system. Section-IV concludes this work. 

II. METHODOLOGY 

The presence of car is detected with the help of sensor. Owner’s mobile number is detected with the help of RFID tag present 

in the car. RFID reader is present at the entrance of the parking. Controller checks for free space and places the car in the slot 

and the corresponding slot number is sent as message to the owner .When the user is about to leave he has to call a registered 

mobile number. The GSM module detects the incoming mobile number and locates the car. The controller then commands 

the arm to bring the car to the exit slot. 
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III. BLOCK DIAGRAM 

 
Fig. 1: Block diagram of proposed system 

Figure 1 shows that the microcontroller acts as the heart of the system. The entry and id of the car are detected and given to 

the controller. The controller checks the slots and places it. And based on GSM input the position of the car is located and 

arm movement is done to get the car back. The components used here are PIR sensor, RFID reader, LCD display, Arduino as 

microcontroller, GSM SIM900A and three DC motors for Arm movement. 

A. PIR SENSOR:  

The PIR sensor is used to detect motion in a particular area. The PIR sensor has two slots and is made up of IR sensitive 

material. When an object passes through the field it triggers the circuit to give a positive output 

B. RFID Reader:  

The NSK125 series RFID Proximity OEM Reader Module has a built-in antenna in minimized form factor. Standard carrier 

frequency of this reader is 125 kHz. It is a read-only device. It reads the tag and gives output as digital information 

C. Arduino Uno:  

Arduino is a prototyping platform which can be used to control various electronic devices based on application. Arduino can 

be used to control the entire process based on sensor and other inputs. 

D. GSM SIM900A:  

Global System for Mobile Communication is a globally accepted standard for digital cellular communication. AT commands 

can be used to get information in SIM card. GSM is used here to send the text message and detect incoming call. 

E. Module I: 

 
Fig. 2: Block diagram for placing car 
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Figure 2 shows the first module of this project. This module explains the first part i. e, finding free slots and placing the car. 

At the start, the arrival of car is detected with the help of PIR sensor. PIR sensor gives an output 1 when a movement is 

detected in its field. It is read by the arduino which in turn triggers the RFID reader to read the RFID tag present in the car. 

The information from RFID tag identifies the mobile number of car’s owner from the database. The number thus obtained is 

saved as a string for further operations. Now the controller searches for free slots from an array of slots. The slots are 

assigned virtually in the controller. Each slot is declared as a string. When a slot is free the string corresponding to the slot is 

set as ‘0’ and when a car is to be placed at that slot, the string value is replaced with the owner’s mobile number. If the slot 

has anything other than zero that means the slot is occupied. After checking the number of free slots and is displayed in the 

slot availability indicator. If free slot is available the owner parks the car at the zero position and leaves. Arm movement to 

each slot is given as a function. When a free slot is detected that function is called. The controller commands the arm to pick 

the arm from zero position and place at the free slot. Arm movements are done with the help of DC motors. DC motors are 

controlled driver ICs LM293D. Using belts and bearings the arm in moved in all three co-ordinates. For efficient usage the 

arm should be able to move in all three directions. After Parking, an acknowledgement with slot number is sent as an SMS to 

the owner with the help of GSM module. The GSM module is set to text mode with the help of ‘AT+CMGF=1’ command. 

Number to which the text is to be sent is already there in the string corresponding to the slot. Here the car is placed in the free 

slot and acknowledgement is sent to the owner. 

F. Module II: 

 
Fig. 3: Block diagram for getting car back 

Figure 3 shows the block for identifying and getting the car to the exit slot. Here the process starts from GSM module. When 

the user is about to leave he has to call the number registered in the GSM module. When the call is detected, the incoming 

call number is detected with the help of ‘AT+CLIP=1’ command. The incoming number thus obtained is saved as a string. 

This string is then compared to the string already saved in virtual slots.When the strings match; arm function corresponding to 

that slot is called. Based on this function the controller commands the arm to get the car to the exit slot. 

IV. RESULT AND DISCUSSION 

Displaying available slots 

 

Reading RFID value 
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Message to owner 

 

Verifying authenticated call 

 

Table 1: Various stages of parking system 

Once the PIR detects the car it triggers the controller to display the number of free slots as indicated in Table 1. Then the 

RFID tag is read and the mobile number of the car is obtained. The car is parked in a free slot and acknowledgement is sent to 

the owner. When the user calls the registered number the position of the car is detected by the controller and is fetched from 

the slot with the help of the robotic arm. 

V. CONCLUSION 

This paper has presented a novel automated car parking system using RFID and GSM technology. The RFID reader reads the 

tag value when the car is detected. The robotic arm which is controlled by arduino operates and parks the car in the destined 

slot. The parking information will be sent to the user through GSM. While returning, the user has to call the registered 

number get back his car. Our proposed work can be well suited for real time area efficient parking implementation. 
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