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Abstract

In Kampala, the capital city of Uganda as the population increases, the number of
vehicles hitting its streets also increases. However there is a decrease of parking spaces
due to the construction of commercial buildings in the previous parking spaces and also
lack of a mechanism of monitoring the slots availability in the few parking spaces
available. This has resulted to pavement parking with its disadvantages and also wastage
of a lot of time in searching where to park.

This project was therefore aimed at developing a system that would solve the above
problem through the following ways namely; monitoring the status of every slot in a
given parking lot, transmitting the slot status information to the central server and
displaying the number of parking slots available in a given parking lot in real time using
a web interface.

The work is arranged mainly in six chapters, Chapter one includes the introduction of An
IP Based Parking Slot Monitoring and Reporting System. Chapter two discusses the
literature related to the system, Chapter three illustrates the methodologies used in
coming up with the working prototype of the system. In data collection, methods such as
document review, observation among others were used. In the design, three major blocks
were considered, this is to say; user interface, hardware design and finally database and
networking system block. Chapter four includes system design and analysis, this is where
all the system requirements are listed and its where the actual system designs are
described. Chapter five contains the implementation and testing of the system. This
explains the system development platforms, the system code design, the circuit design,
the operation of the system and testing. Finally, chapter six contains the summary of the
work, discussions and recommendations.
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CHAPTERTER ONE

INTRODUCTION

1.0 Introduction
This chapter gives a brief introduction of background, problem statement, objectives,
justification/ significance, the scope of the study and challenges of An IP Based Parking

Slot Monitoring and Reporting System.

1.1Project background

There are limited private parking lots in the Kampala business districts so far including
ones on Dewinton road, Martin Road, William Street, the National Theatre and the
Pioneer Mall Parking lot among others forcing most motorists to park along the roads.
KCCA is moving forward to increasing parking space in the city by encouraging private
investors to come on board to develop public parking spaces. From here on, they say they
will only approve storied buildings with parking space on their construction plans [1].The
council is the overall in charge but it already identifies private entities that can perform
particular services better. As of now, Multiplex Uganda is the firm that manages street
parking for the KCCA including collecting parking fees and remitting a monthly contract

sum to the Council.

The Pioneer Mall Parking lot services a handful of complexes in the area that includes
Ivory Plaza, Zainabu and Sunset Arcades. According to Mary Atuheire, the lot is
considered “strategic” and preferred spot for many. However customers sometimes wait
up to 40 minutes to get space [1].This is because the current way of parking slot location
in Kampala is through the physical presence on site. There is currently no way of
remotely monitoring and reporting free parking slots in Kampala thus customers are
always unaware of the existence of parking slot at any particular time, so they end up
waiting for long[1].



1.2 Problem statement

As the population grows, the number of vehicles hitting the streets of Kampala increases
while parking spaces are lost to new buildings. This has increased the competition to
occupy the few parking lots available, thus leading to wastage of a lot of time in trying to
locate an available parking slot by the private vehicle drivers due to lack of information.
Luck of information on the available parking slots results in road-side parking which
leads to theft of vehicle parts, property in vehicles, at times vehicles themselves, and

sometimes accidents.

My system is able to monitor the available parking slots around the parking space of
Kampala and transmit that information to a cloud server which avails the information to

the users over IP.
1.3 Objectives

1.3.1 Main objective
The main objective was to design and develop an IP based parking slot monitoring and

reporting system.

1.3.2 Specific objectives
The specific objectives of the system were;

e To study and review the literature related to the IP Based Parking Slot Monitoring
and Reporting System.

e To analyze the data in order to draft the system requirements.

e To design the circuit, database and user interface of the system.

e To interconnect the database, user interface and the circuit for proper communication
of the system components.

e To test and write a report of the system.



1.4 Justification

Drivers in urban centers such as Kampala have no means of remotely monitoring the
available parking slots in the few parking lots available in the city. Drivers waste a lot of
time and fuel moving around in search of the available slot for parking. In addition, the
available methods used in some of the parking lots focus mainly on the security and the
finance challenges forgetting the important factor of convenience and saving time for the

drivers.

1.5 Significance

With the IP Based Parking Slot Monitoring and Reporting System, drivers will be able to
access the number of available parking slots in the parking lots remotely with the help of
the internet. Knowing “time is money” this will help drivers save time in locating where

to park, save fuel, reduce pollution and avoid pavement parking with its negative results.
1.6 Scope of the project

1.6.1 Geographical scope
Geographically this system is meant for monitoring and reporting the availability of
parking slots in parking lots of around Kampala.

1.6.2 Technical scope

The system consists of three modules that is the software, hardware and networking
module. The hardware module consists of sensors, raspberry pi among others and it is
responsible for sensing the status of every parking slot available in a parking lot, the
software is a web interface accompanied with a central database that is used to view the
status of the parking slots over IP and finally the networking module interconnects the
system hardware to the software through an internet connection. This allows the data
collected from the sensors in the parking lot to be transmitted over IP and real time in

order to be viewed at the user side.

1.6.3 Time scope
This project started in August 2015 and ends in May 2016.



1.7 Limitation

The operation of the proposed system entirely depends on the GPRS/EDGE/3G cellular
network during communication which is unreliable especially in Uganda.

In addition the proposed system requires Internet yet some drivers don’t know how to use
the internet.

The system can be more expensive for autonomous parking lots since every slot will

require a sensor.
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