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Abstract— Lack of space availability has always been a 

problem in urban areas and major cities and to add to it there 

are cars parked callously on the streets that further limit the 

space. In order to handle the issue of parking in busy places 

various types of vehicle parking systems are used worldwide 

namely Multi-level Automated Car Parking, Automated Car 

Parking System, Volkswagen Car Parking [1] and many 

more. The present project work is aimed to develop a reduced 

working model of a car parking system for parking 6 to 10 

cars within a limited parking area. It is an amalgamation of 

the already developed parking systems with the added 

advantage of reduced space occupancy by the design of a 

simpler and compact parking system that is lifted up and 

occupies vertical parking space. The project is aimed to 

develop a car parking system automatically without having 

driver. In automatic car parking, RFID module is used along 

with car for finding on which floor, slot the car has to be 

parked. Here required slot is fixed for some specific car. Here 

lifting mechanism along with different motors is used for 

parking a car to required floor & slot. Hence ACPS can be 

used at busy commercial places, malls, hotels etc. to prevent 

space shortage. 
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I. INTRODUCTION 

The traditional parking systems such as multilevel or multi-

storage car parking systems (non-automated), robot car 

parking systems, automated multilevel car parking systems 

etc. have been implemented on a huge scale. But these 

systems have a major disadvantage of large space 

consumption which is successfully eliminated with the use of 

automatic car parking system [2]. Moreover, the latter 

provides the added benefits of flexible operation without the 

need of an attendant and added security and least chances of 

vehicle damage. Since the model makes use of composite 

parts, it is easy to assemble and dismantle and is thus more 

convenient than the traditional car parking systems. The 

ACPS model is specifically designed to accommodate 

multiple cars in the vertical space. The structure can 

accommodate six cars in the space of two and can even be 

customized to hold a greater number depending upon the 

requirements of the user and can be efficiently put to use in 

much space crunched areas. Parking spaces cannot cope with 

the growth of the number of vehicles. In many urban housing 

societies, the parking space ratio is 1:1. The vehicles parked 

randomly, causes the major problem faced in most of the 

metropolitan cities [3]. 

 

II. FIG. 1.1: DIFFICULTY IN FINDING VACANT SPACES. THIS 

PARKING IS AFFECTING SOMEONE ELSE’S PASSAGE, 

INCONVENIENCING OTHERS. 

  As compared to the existing parking arrangements, 

the most obvious advantage is maximum space utilization; it 

is safer and more convenient. The RACPS is totally 

automated with the user being given a unique ID 

corresponding to the trolley being allocated to him/her. This 

kind of equipment is useful to solve the issue of limited 

parking space available in busy cities. 

III. MATERIAL AND METHODOLOGY: 

A. Components of the Design: 

1) Hardware Part:  

a) Arduino Uno328 P-PU: 

Arduino Uno is a microcontroller board based on the 

ATmega328P. It has 14 digital 

Input/output pins (of which 6 can be used as PWM 

outputs), 6 analog inputs, a 16 MHz quartz crystal, a USB 

connection, a power jack, an ICSP header and a reset button 

[4]. It controls DC motor, stepper motor and servo motor for 

controlling movement of mechanical plates. It also contains 

program to display results on LCD. 

b) RFID Module: 

RFID module contains RFID card and RFID reader. RFID 

card is available with user who wants to park his car. RFID 

card contains information about on which floor and slot the 

car has to be park. RFID reader reads the information when 

RFID card is shown to reader and processes this information 

to controller. 

c) Advanced Lifting Mechanism: 

Advanced Lifting mechanism consists of three plates: 

1) Base (first) plate is used for up and down movement  

2) Second plate (middle) is used for deciding the slot  

3) Third (upper) plate is used for inward and outward 

movement. 

First layer is used to move vehicle upward & 

downward for finding out floor on which vehicle has to be 
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parked, second layer is for 360° rotation of vehicle for finding 

out vehicle's required slot, third layer is used to move vehicle 

forward or backward to move it to required location. The 

Advanced Lifting  mechanism is used for upward & 

downward movement of lift, stepper motor & DC motor is 

used to 360° rotation & forward & backward movement of 

lifting mechanism. 

d) LCD Display: 

LCD  makes  this  instrument  user  interface  friendly  by  

displaying  everything  on  the  display.  It  is  an  intelligent  

LCD module,  as  it  has  inbuilt  controller  which  convert  

the  alphabet  and  digit  into  its  ASCII  code  and  then  

display,  this  LCD will display the total number of cars 

,empty space and no vacant space[5]. 

e) IR sensor: 

Every slot is fitted with a Light Emitting Diode (LED) and an 

IR sensor at the opposite ends on the inner side. This 

combination is used to check the status of the slot, i.e., 

whether or not it is occupied. 

2) Software Part: 

The PC gets connected with the arduino board using the COM 

port and the serial port. Using the arduino board the IC can 

be program number of time and can check the working as per 

the program. The controller is program in such a way that it 

will read the RFID tag and give the proper indication on to 

the LCD display. 

It is way easier to program the Arduino IC as 

compared to the 89XX series controller. 

Few steps to follow and programming part is done. 

1) Decide the sector size for parking size and according to 

it set the motor step angle. 

2) Save the RFID number in the memory. 

3) Program the controller so that it can compared it will the 

scan tag and decide the floor and slot  

4) Adjust the time delay for every rotation of the motor the 

place the cars on the required slot properly. 

5) As per the status of the IR sensor the controller must do 

one of the operation either parking or retrieving of the 

car. 

6) After the whole operation the controller must bring the 

base plate to its original position. 

3) Working: 

The block diagram given below is the working block of 

projects  

 
Fig. 2.1.3.1: Block Diagram of ACPS 

In this project we use 9 volt regulated power supply. 

An extra power supply of 12 volt is used for LCD display. 

For this purpose we use battery with 7809 & 7812 regulator 

IC. 

The automatic car parking system moves the car 

from ground floor to their respective parking lot 

automatically.  

Once the slots has been assigned to the owners. Then 

at the time of parking the owner will have it own RFID tag 

.RFID reader reads a RFID card to get the information about 

on which floor the car has to be sent. Then the owner will 

placed the car on the base of Advanced Lifting mechanism. 

As per the location of the slot the Arduino Uno328 P-PU 

controls the movement of Advanced Lifting pulley 

mechanism. Motor driver is used to drive the different motors 

such as DC, stepper and servo motor to control up/down, 

forward/backward and inward/outward movement of 

mechanical plates.  

After the car reached and placed to its required 

position the Advanced Lifting Mechanism will drops back to 

its original position. The location of the slots will be display 

by the controller on the LCD display. It also display the 

number of parking lots occupied by car and number of 

parking lots vacant. The working procedure take few minutes 

to placed the car or vice versa. Once a particular slot is full 

then on the next process of parking the controller will not take 

the filled slot into consideration this will reduce the time 

required by the controller. Thus ACPS helps to utilize the 

space and time in much better way along with the security it 

provides.  

IV. DESIGN AND FABRICATION 

A. Modeling in AUTOCAD of mechanical structure: 

 
Fig. 3.1.1: Bottom plate of ACPS structure 

 
Fig. 3.1.2: DC motor shaft (left side) 
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B. Material Selection: 

The supporting rods materials are made of MS type of steel 

that will provide more strength to the mechanism assembly 

The side rods are of SS type of steel this will play as 

second supporting rod to the structure  

The base and the top of assembly made up of PP 

material that is light in weight and can withstand large 

amount of weight upon it. 

The building floor are made of MDF material that 

surround the Advanced Lifting Mechanism.  

C. Fabrication: 

The electronic part that are used such as IR sensor circuits, 

Motor driver, Arduino board and power supply all are 

fabricated in a copper clad, each component are embedded 

and soldered. The fabrication process include layout print, 

etching, drilling, assembling of the component and finally 

soldering. 

 
Fig. 3.3.1: IR sensor circuit board 

 
Fig. 3.3.2: Motor Driver circuit board 

Each board has been configured and assembled with 

the arduino board for complete operation. 

D. Assembly & Testing: 

The mechanical assembly is configure with the electronics 

parts. Different test has been carried out such as testing of IR 

sensors, scanning of the RFID tags, working of motors as per 

the program burn into the controller. Testing of each slots 

whether the car is properly parked into the slots or not. 

 
Fig. 3.4.1: Assembly of each floor with the mechanical 

structure 

The figure shown above is the final testing 

procedure to check the arduino is working properly or not 

when the RFID tags are scans and inputs are feed to the 

controller. 

 
Fig. 3.4.2: Top view of the building structure 

V. CONCLUSION 

In this project parking system is going to be designed by using 

lifting mechanism which includes Advanced Lifting 

Mechanism. The purpose of this design is to park the cars 

efficient land to use less space for parking. The lift  based 

system will provide solution to the organization or company 

where lots of cars need to be park and instead of giving two 

floors just for parking one can go with this design where one 

just need a corner's space of the building or the center space 

where a cylindrical structure can be formed. This project 

provides better security and easy way to park. This system is 

also cost efficient where the owners of the slot need to pay 

the maintenance cost that is equal to the elevator maintenance 

cost. 

FUTURE ENHANCEMENT 

ACPS can be installed with power failure system due to 

which if power failure occurs all the mechanical plates should 

come down to their initial position or on the ground floor of 

the building & LCD display should show power failure. 

When power failure occur RFID should not read any RFID 

card shown in front of it. 
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