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Abstract - The world is developing very fast and it has to keep moving this way for continuous development by using latest 
technologies. At present the concept of ‘Smart City’ has gained much popularity. The IoT is a group of devices connected 
over a network using cloud computing, web applications and network communications in order to share information, store 
and retrieve data. Consistent efforts are being made in the field of IoT in order to maximize the productivity and reliability of 
urban infrastructure. But modern transport is failing to provide smooth transportation system to the citizens. Problems such 
as, traffic congestion, limited car parking facilities and road safety are being addressed by IoT. This paper presents an IoT 
based solar integrated smart traffic and parking system . This smart traffic system gives the best solution to reach destination 
in less time. Similarly valet parking system monitors the state of availability of each parking space. This system uses a single 
board computer (Raspberry Pi) mounted on the platform, this device computes the control law and the result will be 
displayed in the Android mobile app which is user friendly. 
 
Index Terms - Internet of things (IoT), Raspberry Pi and Android app. 
 
I. INTRODUCTION 
 
Increase in population and urbanization in India are 
going hand in hand and as a result many smaller cities 
in India have become million cities. The increase in 
the number of million cities have created pressure on 
the exiting recourses in terms of infrastructure, 
traffic, roads, lights, housing etc. This has led to an 
alarming increase in the number of vehicles plying on 
roads on each of these cities. It has brought 
congestion and huge traffic jams resulting in 
increasing the commuter’s journey time and reduced 
speed. If it goes unabated we are sure to see choked 
roads, frail environment leading to health problems 
and in a long run these cities will not be conducive 
for human living. A commuter wants to go from one 
place to another place. If he knows the route/path he 
will travel on his own. Otherwise he will take the 
help of Google maps to find the route. Then Google 
maps will show different routes on the display. The 
routes may be one or more with different distance. 
Most of the time commuter will prefer shortest route 
even though they have other routes because other 
routes have more distance. Similarly every commuter 
prefers shortest routes only to reach their destinations. 
Then the number of vehicles in the shortest route will 
increase and it leads to traffic jam. This creates a 
severe problem in the cities. New technology like IoT 
can be used in existing traffic control system to 
provide better solution for the above problem. This 
paper gives a cost effective system using Raspberry 
Pi, IR sensor to achieve the desired results. It aims at 
controlling traffic density using IR sensor. Similarly 
after reaching the destination travelers don’t find the 
right place for parking in the big cities, so it may get 
resulted into frustration. This type of situations may 
increase accidents, pollution and also can wastes the 
valuable time of commuters. In the process of 

searching a parking place, driver has to slow down 
the speed of vehicles which increases the traffic. Also 
the space finding process consumes lot of fuel. Hence 
to solve traffic and parking problems this paper gives 
the best solution. 
 
II. LITERATURE REVIEW 
 
Frank Y. Shih [1] et.al., proposed a system for 
automatic seeded region growing algorithm for color 
image segmentation. First, the input RGB color 
image is transformed into Gray color space. Second, 
the initial seeds are automatically selected. Third, the 
color image is segmented into regions where each 
region corresponds to a seed. Finally, region-merging 
is used to merge similar or small regions. It calculates 
the traffic density from the color transformed images. 
Ahmed S. Salama [2] et.al. proposed a automatic 
road traffic control and monitoring system for day 
time sequence using a black and white camera. 
Important road traffic information such as mean 
speed, dimension and vehicles counting are obtained 
using computer vision methods. Moving objects are 
extracted from the scene by means of a frame-
differencing algorithm and texture information based 
on grey scale intensity. For counting vehicles, 
moving objects must be extracted from images. 
B. Fazenda [3] et.al., proposed a Video-based 
Vehicle Detection and Classification (VVDC) system 
for collecting vehicle count and classification data. 
The proposed approach can detect and classify 
vehicles using uncalibrated video images. The ability 
to use uncalibrated surveillance cameras for real-time 
traffic data collection enhances the usefulness of this 
prototype VVDC system. 
Zehang Sun [4] et.al., proposed a system for video 
based traffic density estimation. Successful video-
based systems for urban traffic monitoring must be 
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adaptive to different conditions. They should include 
algorithms for detection of moving vehicles and short 
term stood-still vehicles (especially important in 
urban environments). Therefore, 
foreground/background discrimination or feature 
tracking. An adaptation of sigma-delta background 
subtraction algorithm has been presented. This 
adaptation tries to keep the simplicity and 
computational efficiency of the original method, 
while providing more robustness to the achieved 
background model in typical urban traffic scenes. 
 
M. Siyal [5] et.al.,developed a new approach in 
detecting and counting vehicles in day environment 
by using real time traffic flux through differential 
techniques. Counting object pixel and background 
pixel in a frame leads to the traffic flux estimation. 
The basic idea used is variation in the traffic flux 
density due to presence of vehicle in the scene. In this 
paper a simple differential algorithm is designed and 
tested with vehicle detection and counting 
application. Traffic flux estimation will play vital role 
in implementing vehicle detection and counting 
scheme. 
 
K. Kishore Kumar [6] et.al., proposed an intelligent 
traffic control system to avoid the waiting of 

emergency vehicles. Every automobile is attached 
with special radio frequency identification (RFID) 
tag, which it was equipped as impossible to destroy. 
This system works with an micro controller. This 
paper has tried to avoid the time delay of the vehicles 
on the road. 
 
According to the available literature, no specific work 
was reported using Raspberry Pi so this system will 
be helpful to solve the traffic and parking problems. 
IR sensors will be placed on one corner of the road 
which can analyze how many cars enter and leave the 
road. The vehicle will make a request to the server for 
the best route available to a particular destination. 
Upon receiving the data, the central server analyzes 
the best possible routes the car can take to reach its 
destination and sends back the best possible route as a 
recommendation along with other routes with data of 
each of their traffic density. Now which route an user 
will take among the ones shown to him/her is his/her 
own choice. Similarly smart parking system is 
developed using LDR(Light dependent resistor) 
sensors. The whole system uses a mobile application 
that is connected to the cloud. Parking system helps a 
user know the availability of parking spaces on a real 
time basis. 

 
III. PROPOSED SYSTEM 

 

 
Fig1: Block diagram of IoT based smart parking and valet parking system using Raspberry Pi 

 
 

IV. EXPERIMENTAL SET UP 
 
An embedded system is a system which is going to do 
a predefined specified task. It is even defined as 
combination of both software and hardware. 
The proposed system has the following components:  
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Fig2: Experimental set up of proposed system 

 

 
Fig3: Android App 

 
Fig4: IR sensor 

 

 
Fig5: Step down transformer 

 
Fig6: LDR sensor 

 
The primary factors that constitute the smart 
traffic and parking system are: 
Raspberry Pi: Raspberry pi is a credit card sized 
computer processing unit. This system connected 
with the Raspberry Pi 3 model B. Raspberry Pi acts 
like an intermediate device between the sensors and 
cloud. All the sensors are connected to the processing 
unit. A single raspberry pi unit comprises of 26 GPIO 
pins i.e. 26 different sensors can be connected to it. It 
is essential that the ground of raspberry pi and 
sensors must be connected in order to transfer data 
using the GPIO(General purpose input/output) pins.  
There is a python script running on the chip that 
checks the status of various GPIO pins and updates 
this information onto the cloud. Data collected from 
various sensors is sent to the raspberry pi through the 
esp8266 chip. The raspberry pi then transmits this 
data to the server through MQTT(Message queue 
telemetry transport) protocol over a channel. 
 
Mobile application 
The mobile application acts like an interface for the 
end users to interact with the system. The application 
is developed in Apache Cordova and Angular Js 
framework using Javascript as a programming 
language. The purpose of using Apache Cordova is to 
create applications that can run on both android and 
iOS platform with the same source code. The 
application is connected with the MQTT server 
through a secure channel and a 2 factor authorization. 
The purpose of this mobile application is to provide 
information regarding the count of vehicles on the 
road and availability of parking spaces and allowing 
the end user to book a slot accordingly. In order to 
ensure proper communication both the Raspberry pi 
and mobile application must be subscribed to a 
particular channel on MQTT server. 
 
The Cloud 
The MQTT server is hosted on cloud. Cloud acts as a 
data base to store all the records related to the 
different routes, parking areas and end users that have 
access to the system. It keeps a track of every user 
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connected to the system and maintains information 
such as time at which the car was parked, time 
duration for parking a car, amount paid by the user 
and mode of payment. It is due to the flexible nature 
of cloud which permits the system to add any number 
of users at any time of the day. Continuous backup is 
made of the data stored on cloud in order to ensure 
easy and quick recovery of data in case of any kind of 
system failure.  
 
V.WORKING PROCEDURE 
 

A. Smart traffic control system: 
Traffic sensors: For our smart traffic system we have 
used IR (Infrared) sensors are used to count the 
number of vehicles on the road. In this system IR 
device will be activated when any automobile crosses 
on road. Raspberry-pi monitors the IR system and 
increase the counter number value whenever vehicles 
crossing on the road. It stores vehicles counter values 
in its storage. Based on the number of vehicles count, 
the raspberry decides the best route to reach the 
destination and it can be showed in the Android 
mobile app. 

 
Fig7: Working of smart traffic system 

 
B. Smart valet parking system: 
 

 
Fig8: Working of smart valet parking system 

 
Talking of the above mentioned figure, it depicts a 
parking area where our parking system is 
implementation along with the way in which 
communication happens between various factors. 

Parking Sensors: For our parking system we have 
made use of sensors like LDR  In this system LDR 
(light dependent resistor) sensors are used to indicate 
the parking slots availability. LDR sensors are placed 
near the parking space. When a vehicle is placed on 
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the parking slot the LDR sensor senses the vehicle 
and it will send the information to the Raspberry Pi. 
Raspberry Pi stores the information and the 
availability of parking slots are displayed on the 
android app. The sensors are connected to a 5V 
supply either from raspberry pi or an external source. 
This system is integrated with solar power unit for 
power supply.  
 
Below are the steps that a driver needs to follow in 
order to park its car using our parking system: 
 
Step 1: Insall the smart parking application on your 
mobile device. 
Step 2: With the help of the mobile app search for a 
parking area on and around your destination. 
Step 3: Select a particular parking area. 
Step 4: Browse through the various parking slots 
available in that parking area. 
Step 5: Select a particular parking slot. 
Step 6: Select the amount of time (in hours) for 
which you would like to park your car for. 
Step 7: Pay the parking charges either with your 
ewallet or your credit card. 
Step 8: Once you have successfully parked your car 
in the selected parking slot, confirm your occupancy 
using the mobile application. 
 
VI. RESULTS AND DISCUSSION 
 
1. The best route to reach the destination is 
displayed in the mobile app. The following figures    
explain the smart traffic system.                                                                                    
 

 
Fig9: Display of Android app showing count of vehicles 

 
In the above figure there are 3 routes available to 
reach the destination. Among the routes route 1 has 
only one vehicle. Route 2 has no vehicle and route 3 
is full. So from the three routes route 2 is the best 
route to reach the destination. 

 
Fig10: Display of Android app showing count of vehicles 

In the above figure there are 3 routes available to 
reach the destination. Among the routes route 1 has 2 
vehicles. Route 2 is full and route 3 has 4 vehivles. 
So from the three routes route 1 is the best route to 
reach the destination. 
 
2. Availability of parking space is displayed on the 
android app. 
 

 
Fig11: Display of Parking status in the mobile app. 

 
The display will show “FULL” when the parking 
space is occupied by a vehicle and                “NULL” 
when the space is vacant. Here it shows slot1 is full 
and slot2 is null. So we can park our vehicle in the 
slot 2. 
 
CONCLUSION 
 
The proposed system solved the problems of traffic 
jam and lack of parking facilities in the big cities. 
Here the system is designed with the purpose to clear 
the traffic in accordance with density of vehicles by 
counting on the lane. In this system, the traffic 
density is found using IR sensors that are connected 
on each lane. This system is performed on the single 
processing unit i.e Raspberry Pi. The proposed 
system provided the real time information regarding 
best route to reach destination and the availability of 
parking slots in a parking area. The efforts made in 
this paper are indented to improve the facilities of a 
city and thereby aiming to enhance the quality of life 
of its people. 
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