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ABSTRACT: Parking inconvenient is the major problem in most of the cities. Parkers cannot find the parking place as
easily as they would like. To overcome these problems drivers need the advantage of new technology that solves the
inconvenient in parking. Using those technologies they can easily parked the vehicles smoothly, paid easily. The traffic
congestion is occurring due to the number of vehicles is greater than the available street capacity. The proposed system
decreases the traffic congestion in main cities using the most recent developing and user friendly android application.
Smart parking reduces the car emission in urban areas by reducing the need for people to needlessly circle city blocks
searching for free space. It is implemented by using hardware and android application. So the user can lock the parking
area easily using their mobile. Thus the performance of the proposed system shows that the detection of the vacant
space for parking is accurate and more efficient.
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I. INTRODUCTION

The Internet of Things is the internetworking of various physical devices, vehicles, buildings and
other items-embedded with software, sensors, electronics, actuators, and network connectivity that enable these objects
to collect data and also exchange data. Now a days the main problems in cities are traffic congestion due to
unavailability of free spaces to park vehicles. Most of the traffic congestion is caused by people cruising for parking,
mainly in major cities drivers spend between 3.5 to 14 minutes searching to find for a space each time they park. It is an
impact of transport development. The unavailability of free space in urban areas has increased the Demand for parking
space especially in Metropolitan cities. This leads to a great Economical impact. The proposed work introduces a
concept of new parking reservation system and to reduce the traffic congestion. The android as well as web application
is used to increase the efficiency of reserving the parking lot

In major cities the traffic congestion occurs due to insufficient free space to park the vehicles. In [13] it
introduces Parking management system based on Wireless Sensor Network. In this paper they are using Infrared sensor
nodes (IR Sensor) used to sense the status of the free space and transfer the status to the AVR controller. AVR sensor
senses the parking status and display the status in the LED screen; it helps the driver to find the vacant space so it
reduces the traffic jam. In this paper they are using Wireless Sensor Network for a parking system without entering into
the parking lot area. This system helps the driver to reduce the roaming time for searching the free space to park the
vehicle. A wireless sensor network is a collection of various nodes that are organized into a cooperative network. Each
node in the network consists of processing capability and also contains multiple types of memory, RF transceiver,
power source and various actuators and sensors. Wireless sensor network is the fast growing technology that are widely
used in various applications such as medical applications, transportation, military uses, smart environment applications,
entertainment.

The advantage of using this method is the customer can determine the space availability and free spot to park
the vehicle, and also reduce the traffic congestion.

The method [12] is implemented using wireless sensor network. In [9] they are using the combination of two
sensors that are ultrasonic sensor and magnetic sensor. These sensors provide an accurate detection of vehicles in the
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parking lot and also reliable. They are introducing a modified version of min-max algorithm to detect the vehicles using
magnetometers. Ultrasonic sensor with magnetometers provides an accurate result of vehicle detection.

The advantage of this method is to provide analysis of various sensor characteristics and produces an accurate
result of parking availability. The limitation of this method is the energy consumed by the sensor node is high.

In method [11] the SMS (Short Message Service) to solve the parking problem and reduce the time to chase
the free space to park the vehicle. In SMS based parking system they are using micro-RTU (Remote Terminal Unit).
Micro-RTU is a wireless communication instrumentation device used to send the SMS. It will send the confirmation of
booking details of reservation by providing password and parking lot number. This system is fully automated by using
Peripheral Interface Controller (PIC). This will help to storing information of free parking spaces; provide passwords to
lock the place. The Micro-RTU will generate the request and replay SMS to the user. The SMS system data
transmission was carried out using GSM (Global System for Mobile Communication) antenna.

The advantage of this system is the customer can reserve the parking lot before entering in to the parking area
using short message service (SMS). This method is fully automatic and more secure.

In method [4] they are implemented using Raspberry pi it is based on the parking sensor. Parking sensor
contains pi-camera used to detect the free parking space and the information is stored in the data server. The pi camera
is placed on the street light posts or ceiling of the parks. Camera is helpful to check whether the parking lot is free or
not. The advantage of this system is helpful to reduce the traffic congestion in the metropolitan cities.

In method [9] they are implemented using wireless sensor network, parking space consists of sensor node.
Sensor node equipped with 3-axis Anisotropic Magneto Resistive (AMR) installed in the center of the parking space.
The sensor node is powered by batteries. The AMR sensor values are measures periodically using the sensor nodes.
When the sensor values are varied abruptly the values are transmitted wirelessly. The data from various nodes are
received by server through sink node and a gateway. A server can analyze whether the parking space is occupied or free
and maintained the values in the server.

The advantage of this method is the sensor nodes do not need to perform computations for determining
whether or not corresponding parking spaces are occupied. The limitation of this method is it is more sensitive to
interfering magnetic fields.

Il. PROPOSED SYSTEM

Identifying and parking the vehicles in the free space is more difficult now a day. It is happened due to
increasing the number of vehicle in the urban areas. People cannot find the free space to park their vehicle without any
interruption. To avoid this kind of inconvenient the proposed system is implemented using android application and
arduino board. The parkers can register their details and park their vehicles easily without getting any inconvenient. It
will avoid the parker’s time to circle the city to find the vacant space for parking. It will be implemented and explained
below. The components used in the implementation phase are ULTRASONIC SENSOR, LCD DISPLAY, ARDUINO
BOARD, and BLUETOOTH.

The proposed system consists of three modules

o Registration of Vehicles

e Vehicle Detection

e View and Reserve Parking Details
The architecture diagram is given in Fig.1.
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Fig.1. Parking System architecture
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Fig.1 (a). Parking Summary for 3 Days Cost Vs Time

I. Registration of Vehicles

Parkers before entering into the parking area, they can register their details and their vehicle number using
Bluetooth. Here using a HC-05 Bluetooth module is an easy to use Bluetooth Serial Port Protocol (SPP) module. It is
designed for transparent Wireless serial connection setup. Using Bluetooth module the connection is established
between the parker’s mobile devices and the hardware devices.
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Fig.2(a) Lane/Slot Occupation Status

I1. Vehicle Detection
Parking area is having two ultrasonic sensors. One sensor is fitted in the entrance of the parking area. Another

sensor is fitted in the exit area. If the vehicle entered into the parking area it will be sensed by the ultrasonic sensor. The
sound wave emitted by the sensor is used to identify the vehicle entered into the parking area. Parkers can register their
vehicle details in the registration page using their android mobile. The registration details are saved in the server if the
vehicle entered into the parking area it will be sensed by the ultrasonic sensor and the register slot will be filled. Then
the other parkers cannot be used the same lane to park their vehicle.
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Fig.3. Ultrasonic Sensor

I11. View and Reserve Parking Details.
Parkers can view their parking details using their mobile. Parkers can register their number and their details such as

name, address, city, mobile number and their email address along with their vehicle number these details are saved in
the server. In parking page the parkers can select their lane and their respective position.The LCD display is placed at
the parking area if the vehicle is entered into the parking slot it will display the status that is car in and out status.

Fig.4. LCD Display
11l. RESULTS AND DISCUSSION

The prototype of the proposed system is given in the following figures.
Fig. 5 depicts the overall design of the parking management system.

Fig. 5 Parking Management Prototype
The android application is developed to lock their parking area using their mobile itself. The design of the

application is given in the fig. 6.
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The parkers can connect their Bluetooth device with HC-05 Bluetooth device to register their details. The
connectivity page can be depicted in fig. 7

The registration page consists of the RFID no, name, address, mobile number, mail id, and vehicle number.
Fig. 8 describes the registration page.
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Fig. 6 Design of android application
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Fig. 7 Bluetooth connectivity
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Fig. 9 Verify Lane status
Fig. 9 describes the lane status.
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Fig.10 View lane status

Fig. 10 describes the lane status, when the vehicle is parked and the status of the vehicle whether it is entered
state or exited state. It also displays the date and time.

IV. CONCLUSION

It can be inferred from the above results that the proposed system is accurate and more efficient in detecting
the free space to park the vehicle. The proposed system is economically low cost, easy to use and the maintenance cost
is less. The android based parking management system is easy to use and reduce the parker’s time to park the vehicle.
The vacancy could be updated in the server based on the occupancy. This method reduces the pollution, traffic
congestion and helps the drivers to save their time.
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