
IJSRD - International Journal for Scientific Research & Development| Vol. 7, Issue 02, 2019 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 833 

Intelligent Valet Robot Parking System using RFID 

B. Praveen Kumar1 B. Sushma2 B. Tejavathi3 C. Sai Krishna Vamshi4 Ch. Bhagraj5 
1,2,3,4,5Guru Nanak Institute of Technology, Ibrahimpatnam ,Ranga reddy-501506, Hyderabad, 

Telangana, India

Abstract— 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. This new model 

proposes a novel low cost automated car parking system in 

which human involvement is eliminated by use of Arduino to 

control the robot further which parks the vehicle 

autonomously. A unique RFID tag is provided for each user 

which provides ease of access for the automated car parking 

system. The driver has to park the car in the specified slot 

near entrance and the person can leave the vehicle on a 

robotic rack without searching for a vacant space thus 

reducing the time for parking and making an efficient use of 

available space. The robotic module places the vehicle in the 

vacant slot. For the robot to find the vehicle that is parked the 

driver has to show the unique RFID tag and if the RFID reader 

has details about that tag in the database and the chosen 

vehicle would be moved to exit location slot. 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. 
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I. LITERATURE SURVEY 

V. W. S. Tang et al., studied wireless sensor networks 

(WSNs) have attracted increasing attentions from both 

academic and industrial communities. It can be deployed in 

various kinds of environments to monitor and collect 

information. In the system, low-cost wireless sensors are 

deployed into a car park field, with each parking lot equipped 

with one sensor node, which detects and monitors the 

occupation of the parking lot. 

 Jin Xu et al., a solution based on the use of vision 

system to detect free parking slots is proposed. Vision is 

chosen as the main perception system because of rich 

information in images and the immunity to interference and 

noise. 

 Sandhya Devi et al., proposes a parking system to 

solve the problem of inessential time consumption in finding 

parking space in college campus car park areas. A parking 

reservation system is established in such a way that users 

book their parking slot through short message services 

(SMS). 

 Su Naing Myint et al., the system is based on PIC 

and RFID. It consists of one main display at the ground floor 

which is basically counter that displays number of cars in 

each floor. In each slot consists IR sensor which indicate that 

parking space is available or not on that particular slots 

 Dr. Rohini et al., studied this project is to design and 

build a prototype of an automated parking system which will 

automatically park and retrieve the vehicle without the driver. 

Jahnvi nimble et al., the automatic car parking system is 

totally automated with the user being given a unique ID 

corresponding to the trolley being allocated to him or her this 

kind of equipment is useful to solve the issue of limited 

parking space available is busy cities 

 R. Kannadasan et al., the aim of this project is to 

develop RFID based automatic parking system. The objective 

of the system is increasing the efficiency of existing manual 

parking systems and reducing their operation cost by 

reducing personnel requirement, cost of operation, processing 

speeds at check-ins and check-outs, vehicle queue length  etc. 

II. INTRODUCTION 

Radio Frequency Identification [RFID] system is evolving as 

a major technology in Automation System in 

Malls/Buildings/Industries or in the medical field in order to 

increase efficiency and security. Typically RFID comprises 

of two parts. First is the RFID reader/Interrogator and the 

second is the RFID transponder. Transponder may be smart 

cards or tags or key chains or any other electronic devices. 

RFID technology is the advanced method of barcode method. 

RFID system uses electromagnetic fields (radio waves) in 

order to transfer data for performing automatic detection and 

tracking of different tags or different objects from some 

distance. RFID system is an Automatic Identification and 

Data Capture (AIDC) technology used to identify, capture, 

track and store the data present in the tag. The main objective 

is to provide a system with security. In this paper we have 

proposed contactless smart cards in order to limit the 

unauthorized. 

III. HARDWARE DESCRIPTION 

A. MFRC522 MODULE RFID READER 

MF communication launched by the NXP Company, it is a 

low-voltage, low-cost, and small-sized noncontact card chip, 

a best choice for intelligent instrument and portable handheld 

devices RC522 is a highly integrated read and write card chip 

applied to the 13.56MHz contactless. 

 RFID means radio-frequency identification. RFID 

uses electromagnetic fields to transfer data over short 

distances. RFID is useful to identify people, to transactions 

,parking system. Tags attached to the object to be identified, 

in this example we have a keychain and an electromagnetic 

card. Each tag has his own identification (UID). 

 
Fig: MFRC522module 
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B. RFID TAG 

RFID tagging uses small radio frequency identification 

devices to track and identify objects.  An  RFID   tagging  

system  includes  the  tag  itself,  also  known  as    a 

transponder; a scanning antenna and receiver often combined 

into one reader, also known as an interrogator; and a host 

system application for data collection, processing and 

transmission. Such systems are commonly used for the 

tracking and management of goods animals and humans. 

 
Fig: RFID Tags 
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C. ARDUINO 

Arduino is a prototype platform (open-source) based on an 

easy-to-use hardware and software. It consists of a circuit 

board, which can be programmed (referred to as a 

microcontroller) and a ready- made software called Arduino 

IDE (Integrated Development Environment), which is used to 

write and upload the computer code to the physical board. 

Arduino board designs use a variety of microprocessors and 

controllers. The board is equipped with 13 digital and 6 

analog (I/O) pins that may be interfaced to various sensors 

and circuits. The microcontrollers are typically programmed 

by using programming languages C and C++. Include a 5 V 

linear regulator and a 16 MHz crystal oscillator or ceramic 

resonator. 

 
Fig: Arduino 
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D. LINE SENSOR 

Line sensors are used for sensing white line on dark surface 

or black line on light surface. These line sensor boards have 

One, Three, Five or Seven line sensors connected together. 

These sensors working together can follow any curved or 

zigzag path. Because of multiple sensors it can even detect 

nodes and move on the maze of white or black lines. Line 

sensor consists of high intensity red LED for illumination and 

directional photo transistor for line sensing. Phototransistor 

consists of a photo transistor and convex lens. Because of 

precise alignment between lens and photo transistor it has 

very narrow viewing angle of 5°. This makes this line sensor 

highly immune to ambient light. This sensor gives 0.18 volts 

on bright surface and gives 2.2V or more on the dark surface. 

Its output is analog in nature. Because of analog output one 

can write complex algorithm to follow white line using 

microcontroller. 

 
Fig: Line Sensor 

E. SERVO MOTOR 

Servo motor works on PWM (Pulse width modulation) 

principle means its angle of rotation is controlled by the 

duration of applied pulse to its Control PIN. Servomotors are 

generally used as a high-performance alternative to the 

stepper motor.The servo motor is an assembly of four things: 

a normal DC motor, a gear reduction unit, a position- sensing 

device and a control circuit. The DC motor relates to a gear 

mechanism which provides feedback to a position sensor 

which is mostly a potentiometer. From the gear box, the 

output of the motor is delivered via servo spline to the servo 

arm. 

 
Fig: Servo Motor 
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F. SERVO MOTOR DRIVER 

A servo drive is a special electronic amplifier used to power 

electric servo mechanisms. It monitors the feedback signal 

from the servomechanism and continually adjusts for 

deviation from expected behavior. 

 
Fig: Servo Motor Driver 
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G. DC MOTOR 

A DC motor is any of a class of rotary electrical machines 

that converts direct current electrical energy into mechanical 

energy. The most common types rely on the forces produced 

by magnetic fields. Nearly all types of DC motors have some 

internal mechanism, either electromechanical or electronics, 

to periodically change the direction of current flow in part of 

the motor. 

 
Fig: DC Motor 
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IV. SOFTWARE DESCRIPTION 

Software is a set of instructions and associated documentation 

that tells a computer what to do or how To perform a task or 

it mean all the software on a computer, including the 

applications and the operating system.The software's used in 

this project are Arduino IDE and an android application 

which is used to send Bluetooth commands to the Bluetooth 

transceiver. 

A. ARDUINO (IDE) 

 The Arduino Integrated Development Environment 

(IDE) contains a text editor for writing code, a massage, 

a text console, a toolbar with buttons for common 

functions and a series of menus. It connects to the 

Arduino and Genuine hardware to upload programs and 

communicate with arduino. 

 which can be used within any programs and provide 

extra functionality for use in sketches. The libraries can 

be included in a program by the use of “#include” pre-

processor directive. A list of  libraries are available in the 

library manager of Arduino. 

V. THE PROJECT IS IMPLEMENTED IN FOUR STAGES 

 Step 1: Writing into the tag: By making use of the write 

capability of the RFID reader, RFID tag is embedded 

with unique identification code and is assigned to a car. 

This is similar to embedding information on a magnetic 

strip and the process is called writing. The tag contains 

distinct information about the car, like employee ID 

number or name or any other distinct data. This step 

accomplishes the data feed to the tag. 

 Step 2: Reading from the tag: The information from the 

tag needs to be read during the car parking. In this step, 

the data is read from the tag with the help of an RFID 

reader. 

 Step 3: Data feed to the System: The data from the RFID 

reader has to be transferred to the system for the actual 

comparison of data and further processes. During this 

phase the data from the RFID reader is fed to the system. 

 Step 4: Tracking the count: To properly utilize the 

parking lot, the number of the cars presented in the 

parking lot needs to be tracked. In this the number of cars 

in the parking lot is incremented for every car entering 

the lot and is decremented for every car leaving the lot. 

VI. BLOCK DIAGRAM 

 
Fig: Circuit Diagram 

A. Working 

 The block diagram of the RFID based automatic vehicle 

parking system to get started with RFID based automatic 

vehicle parking system, the vehicle owner has to first 

register the vehicle with the parking owner and get the 

RFID tag. 

 When the car has to be parked, the RFID tag is placed 

near the entry gate of the parking lot. As soon as the 

RFID tag is read by the reader, the system automatically 

detects the specified data from the RFID tag and the 

robot will move to the place where the car is waiting to 

get parked, The robot lifts the car along with the rack 

with the help of servo motor guided by the servo 

mechanism .finally the robot parks the car at specified 

parking lot with the help of line following sensor.  

 The tag value gets incremented by one, which implies the 

tag value is odd if the same value gets scanned once again 

the robot will go to the parked slot and picks up the 

parked car from the specified parked slot to the exit 

position where the customer is waiting for his car to pick 

up .now the tag value is again incremented by one so the 

tag value is evenIf the tag value is even then the robot 

will park the car .otherwise, If it is odd then the robot will 

dispatch the car from the parked slot. If an unregistered 

tag is scanned then that RFID tag will not be accessed. 

VII. SYSTEM OBJECTIVES 

 The project main aim is to implement  Automated 

vehicle management system using radio frequency 

identification (RFID) technology .This management 

system will help user check the availability of the vehicle 

to be parked. 

 The RFID technology has been used to enhance parking 

utilization. The RFID module includes RFID tags and 

RFID readers .The applications of RFID are can be used 

in shopping malls, apartments. Can be used in traffic 

areas and public places. 
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 Higher the flexibility of wireless system against wired 

system. 

 Effective and accurate results by line sensor are obtained 

based on illumination theory. 

VIII. SCOPE 

 The Database has all the vehicle information    stored in 

it such as: Vehicle color, model, etc. 

 Video surveillance can be implemented. 

 The range of the RFID reader can be increased, so the 

reader can detect the tag from far distance. 

 The transferred data can be saved and stored in computer 

as a database using specific software. 

 GSM module to send the parking lot subscribers 

notifications via SMS informing about the availability of 

parking slot 

IX. OBSERVATIONAL RESULTS 

The Observational results of Automated Vehicle Parking 

System are : 

 The valet parking robot using RFID has been 

successfully executed. In its automatic  mode it can park in 

the free slot in parking area and also picks up the parked car 

from the specified parked slot to the exit position when the 

RFID tag is read by the reader. 

 
Fig: RFID valet parking robot 

X. CONCLUSION 

The objectives have been fulfilled. This system is fully 

automated and it does not require any human interaction 

therefore eliminated the paper work. This system is accurate 

and can avoid theft. Maintenance cost is low. Reduction in 

manual power .Time saving process .This device doesn't 

require any additional monitoring .This technology can be 

implemented with the currently used parking systems which 

will automate the parking techniques hence will be beneficial. 
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