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Abstract— This paper explains the design of a autonomous parking robot that parks the vehicles to the vacant slot. Various 

levels have been used for parking the vehicles. The system will first recognise the type of vehicle that is arriving into the 

parking area and park it in the corresponding slot. The visitor’s vehicle will be parked in the slots that are very close to the 

exit. The vehicles of residents will be parked in the corresponding slot which is allocated for them. The slot number of the 

vehicle will be displayed in an LCD. 
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I. INTRODUCTION 

Parking is one of the main problems especially in the city because of unplanned parking, unauthorised parking and lengthy 
parking of automobiles during the peak hours. In Residential area, the space assigned to the resident gets occupied by a 
visitor’s vehicle. This creates complexity for the residents. In another case, parking the cars in the street or outside the 
resident will also causes inconvenience to the public. The main reason for the parking problem other than the space and the 
number of vehicles are improper parking of the vehicles in the parking area and unmanaged parking lot. The objective of this 
project is to overcome the parking problems in the resident area by using Valet Parking Robot. In this project an arena 
consists of nine slots. Each slot is reserved for resident slot or visitor slot with occupied or available states. Resident slot is 
identified by a Red flag and Visitor slot is identified by a green flag. The problem of statement is that robot enters as a visitor 
vehicle from IN position and park the vehicle close to the OUT position in a short time. A Firebird V Robot is used to 
complete the task. 

II. LITERATURE REVIEW 

Iluminada Baturone, Francisco J. Moreno-Velo, Santiago Sánchez-Solano, and Aníbal Ollero [2] presented a paper on 

Automatic Design of Fuzzy Controllers for Car-Like Autonomous Robots. They have used car like robots for parking 

vehicles and they are controlled by fuzzy. They need supervised learning which requires a human operator all the time. 

Chian-Song Chiu, Kuang-Yow Lian, and Peter Liu [3] presented a paper on Fuzzy Gain Scheduling for Parallel 

Parking a Car-Like Robot. They are using mechanisms like Fuzzy gain scheduling, fuzzy logic control, gain scheduling, non 

holonomic constraint to control the operation of robots. 

Faheem, S.A. Mahmud, G.M. Khan, M. Rahman and H. Zafar [6] presented a paper on Survey of Intelligent Car 

Parking System. They are using mechanisms like fuzzy based, wireless sensor based, vehicular communication. 

Tzuu-Hseng S. Li and Shih-Jie Chan [5] presented a paper on Autonomous Fuzzy Parking Control of a Car-Like 

Mobile Robot. They are using mechanisms like Fuzzy garage-parking control (FGPC), Fuzzy parallel-parking control 
(FPPC). Here motion planning for autonomous parking of an intelligent vehicle utilizing vision is proposed in colour 

segmentation Method. 

III. METHODOLOGY 

We have designed a parking lot consisting of nine slots. Each slot is designated as either reserved for residents or available 

for visitors detected by Sharp IR range sensor (ADC value for resident and visitor differs). Each slot can be either “occupied” 

or “available”. 

 The robot has to do the following: 
 Detect the type of the slot (Resident or Visitor). 

 Check the state of the slot (Occupied or Available) 

 Park itself at the appropriate available slot closest to the OUT sign (Exit) 

 Display the slot numbers that are available, on the LCD. 
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IV. BLOCK DIAGRAM 

 

A. Fire Bird V Robot 

Major components in the Fire Bird V robots are Atmega 2560 microcontroller, Atmega 8 microcontroller, sensors, actuators, 

control, intelligence, power and communication. 

B. Microcontroller 

Atmel ATMEGA2560 as Master microcontroller (AVR architecture based Microcontroller)  

C. Sensors  

Sharp IR range sensor, IR proximity sensor and white line sensor are used in this project.  

D. Sharp IR Range Sensors 

 Transmitter : IR ray 

 Receiver : CCD Array 

 Count on Firebird: 05 

E. White Line Sensor 

 Transmitter : Red LED 

 Receiver : Photo Transistor 

 Count on Firebird : 01 

F. Indicators:  

 2 x 16 Characters LCD 

 Buzzer and Indicator LEDs 

G. Control:  

It has an Autonomous Control. Here Atmega 2560 is used as Master and Atmega 8 as Slave in wired or wireless mode. 

H. Locomotion:  

 Two DC geared motors in differential drive configuration and caster wheel at front as support 

 Top Speed: 24 cm / second 

 Wheel Diameter: 51mm 

 Position encoder: 30 pulses per revolution 

 Position encoder resolution: 5.44 mm 

I. Pulse Width Modulation for velocity control 

Pulse width modulation is a process in which duty cycle of constant frequency square wave is modulated to control power 

delivered to the load i.e. motor.Duty cycle is the ratio of ‘ TON/ T’. Where ‘TON’is ON time and ‘T’is the time period of the 

wave. Power delivered to the motor is proportional to the ‘TON’time of the signal. In case of PWM the motor reacts to the 

time average of the signal.PWM is used to control total amount of power delivered to the load without power losses which 

generally occur in resistive methods of power control. 
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Fig. 3: Pulse Width Modulation (PWM) 

Fig.3 shows the PWM waveforms for motor velocity control. In case (A), ON time is 90% of time period. This wave 

has more average value and hence more power is delivered to the motor. In case (B), the motor will run slower, as the ON 

time is just 10% of time period 

J. LCD INTERFACING 

LCD can be interfaced in 8bit or 4 bit interfacing mode. In 8 bit mode it requires 3 control line and 8 data lines. To reduce 

number of I/Os required, Fire Bird V robot uses 4 bit interfacing mode which requires 3 control lines and 4 data lines. 

K. BUZZER 

Robot has 3 KHz piezo buzzer. It can be used for debugging purpose or as attention seeker for a particular event. The buzzer 

is connected to PC3 pin of the microcontroller. Also the same buzzer is used in battery monitoring circuit to alert the battery 

low indication. 

L. SOFTWARE DESCRIPTION: 

1) SOFTWARE REQUIRED 
 AVR STUDIO 4.17 

 AVR BOOTLOADER 

2) PORTS AND REGISTERS 

Each pin of the port can be addressed individually. Each pin individually can be configured as input or as output. While pin is 

input it can be kept floating or even pulled up by using internal pull-up. While pin is in the output mode it can be logic 0 or 

logic 1. To configure these ports as input or output each of the port has three associated I/O registers. These are Data 

Direction Register (DDRx), Port Drive Register (PORTx) and Port pins register (PINx). 

3) PORT IN ATMEGA 2560 
 ATmega2560 is 100 pin controller 

 86 pins can be used as Input/Output Pins 

 Pins are grouped together and called as PORT 

 1 ATmega2560 has Ten 8-bit ports PORTx; x = A-to-F and H,J,K,L 

 ATmega2560 has One 6-bit port PORTG 

Table 1:  Input and Output operations 

Function Pins Input / Output Recommended Initial State 

Robot Direction 

control 
PA3 to PA0 Output Logic 0 

LCD display 

control 

PC0 toPC2 

PC4 to PC7 
Input / Output Logic 0 
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On Board 

Interrupt Switch 
PE7(INT7) Input Pulled up* 

Buzzer 

control 
PC3 Output Logic 0 

Sharp & White 

line sensor control 
PG2 Output Logic 1 ** 

Side Sharp Enable PH2 Output Logic 1*** 

IR proximity 

Analog sensor Enable 
PH3 Output Output ****Logic 1 

 

 
Fig. 4: flow chart for parking vehicles 
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V. RESULT AND CONCLUSION 

The car moves along the black line and if the values of white line sensors are greater than the threshold, then the car waits for 

some time and then checks for the state.The problem of statement is the robot enter as the parking as a visitor vehicle from IN 

position and park the vehicle close to the OUT position in a quickest time. Before Parking, the Robot does the following task 

for each slot from 1 to 9.Robot parks the vehicle closest to the OUT position 

This is the arena consists of resident and visitor slots. 

The vehicle enters from IN position. 

 

Identifying the type   of the  

slot (Resident Slot or Visitor Slot) 

 

Identifying the state of the slot (Occupied or Available). 

It notes down the slot number when it is available. 

 

When the state of the as lot is  

occupied then it sounds the buzzer. 

 

It turns right when the ADC value of 

 the sharp IR sensor is greater than threshold. 
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At the end Robot stops and sounds the buzzer 

 

As soon as it detects the closest unoccupied  

visitor slot to the OUT position, it turns 1800. 

 

 

If there is no unoccupied visitor slot,  

it doesn’t turn and sounds the buzzer continuously. 

LCD displays “NOSPACE”. 

 

 

Robot parks the vehicle 

 

 

VI. CONCLUSION 

In this project an attempt has been made to solve the unplanned and unauthorised parking problems in the resident area using 

a prototype valet parking robot. The slot type and state of the slot have been identified using sharp IR. Initially the programs 

have been executed separately in real time for Buzzer beep operation, Object identification, LCD display, robot direction 

control operation. Finally the program has been executed in real time for parking vehicle near to exit. 
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