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CHAPTER I 

INTRODUCTION 

 

1.1 Background 

Ever since the invention of the first automobile by Karl Benz in 1885, 

automobiles have grown increasingly ubiquitous to our society. It is not a surprise 

that more and more individuals own automobiles because of its increasingly 

affordable price, and its increasingly advanced functionalities. One of the main 

functions of an automobile is as a faster means of transport compared to traditional 

modes of transport. While automobile technology has improved by heaps and 

bounds making our transportation faster than ever, it nevertheless could be held 

back by poor traffic management systems. Poor traffic management systems can 

lead to congestions lasting for hours on end, slowing down the whole transportation 

process; this is especially true in Jakarta, Indonesia according to the World Traffic 

Index where it is ranked 6th globally for the year 2018 [1]. One of the causes of such 

poor traffic management is the difficulty of locating problematic areas on a road 

and its time.  

An effort has been done in the past to gather such data through an android 

application Virtual Detection Zone (VDZ) in a GPS-enabled smartphone, which 

records moving vehicle speed data with time and location [2]. However, this alone 

is not enough to provide enough to build a model which is why it is used in 

conjunction to CCTV footage from PT Jasa Marga (an Indonesian toll road 

management company) to measure the number of vehicles on a road with time [3]. 
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With the combined use of two nonintrusive sensors, it is then possible to create a 

Speed Time Contour model of the traffic and possibly identify potential 

problematic areas on a road.  So far, the gathered data from both sources remains 

disconnected from one another. Therefore, this research proposes the development 

of a database to integrate data gathered from VDZ and CCTV footage with data 

integration to construct a functioning Speed Time Contour dataset. The resulting 

dataset will aid the modelling process which requires the relevant data to be 

combined in a single dataset beforehand. This research also proposes the 

development of a variation to the previously proposed database that also integrates 

data gather from VDZ and CCTV footage with a different approach on integration 

to construct a unified dataset. The varied approach dataset result is then also used 

to calculate the values of density and flow. 

 

1.2 Problem Formulation 

Problems to be discussed are as follows: 

1) How to develop a MySQL application to import and transform data into the 

correct format. 

2) How to develop a MySQL application to detect anomalous or outlier data. 

3) How to develop a MySQL application to integrate and interpolate data from 

VDZ and CCTV footage into a functioning Speed Time Contour dataset 

based on the standard rules. 

4) How to develop a MySQL application to export the Speed Time Contour 

data into the user’s device 
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5) How to develop a MySQL application to integrate and interpolate data from 

VDZ and CCTV footage into a dataset based on a variation to the standard 

rules. 

6) How to develop a MySQL application to calculate density and flow values 

from the resultant dataset of the varied database. 

 

1.3 Scope Limitation 

In this research, several limitations are set as reference in conducting the 

research to provide a clear direction of its development. The limitations set in the 

study are as follows: 

1) The integration of the data does not happen in real time with the collection 

of data. 

2) The integration of data is done using MySQL. 

3) The integration of data is done locally on an offline device. 

4) The data to be Integrated into database tables must be in a CSV (Comma-

Separated Value) file format. 

5) The data to be integrated must follow the specified data structure. 

6) The developed MySQL application can only integrate and interpolate data 

from CCTV footage and VDZ using a set of predetermined rules to form a 

Speed Time Contour dataset. 

 

1.4 Purposes 

The purpose of this study is to develop a MySQL database to integrate and 
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interpolate VDZ and CCTV footage data into a functioning Speed Time Contour 

dataset to aid traffic modelling process. The data from VDZ and CCTV are 

currently still disconnected from one another. Therefore, before the data can be 

used for traffic modelling, the datasets must be transformed and integrated. The 

resulting dataset from the database can be used to create a model, in this case a 

Speed Time Contour model. The data is imported, transformed, integrated and 

interpolated based on a standard set of predetermined rules from a past research 

[4]. After the Speed Time Contour data is fully completed, the data is exported 

into a CSV file. This study also aims to develop a MySQL database to import, 

transform, integrate and interpolate VDZ and CCTV footage data based on a 

variation to the standard rules into a unified dataset which could be used to find 

anomalous data, calculate density and flow values of the integrated dataset. 

 

1.5 Methodology 

To solve the problems in this study, the methods used are:  

1. Conducting literature study on data integration process, data anomalies, 

data imputation, data transformation, white box testing and MySQL 

programming. 

2. Analyzing the VDZ and CCTV footage data. 

3. Developing a MySQL database for importing, transforming, integrating 

and interpolating the VDZ and CCTV data into a Speed Time Contour 

dataset with the standard rules and into another unified dataset with the 

rules variation and exporting the result as a CSV file. 
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4. Testing the MySQL application for its functionalities. 

 

1.6 Writing Systematics 

This thesis will be arranged with the format as follows: 

CHAPTER I INTRODUCTION 

This chapter will begin with an explanation on the background of 

the research entitled “INTEGRATING VDZ AND CCTV 

FOOTAGE IN DATABASE TO AID TRAFFIC MODELLING 

PROCESS”. It will be continued by the problem formulation and 

limitation scopes, along with an explanation for the purpose and 

methodologies used in this research. This chapter will be closed 

with a brief explanation of the writing systematics that will be 

used. 

CHAPTER II  LITERATURE REVIEW 

This chapter contains the theories that are used as a reference in 

planning and developing the thesis which includes the theory on 

database, data integration, data anomalies, data transformation, 

single imputation and white box testing. 

CHAPTER III  SYSTEM DESIGN 

This chapter will discuss the planning of the system, how the 

system will be implemented, and how it will be analyzed. 

CHAPTER IV  IMPLEMENTATION AND TESTING 
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Chapter four will showcase the results from the planned systems. 

This chapter will then discuss the implementation process and 

results based on the testing procedures defined from the previous 

chapter. 

CHAPTER V CONCLUSION AND SUGGESTIONS 

This chapter will be the last chapter. It will discuss the conclusion 

obtained and the suggestions that will be used for future 

developments. 


