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ABSTRACT 

 

This project is about transport system. We want to try digitally managing the transport 

system through this project. We want to improve the existing transport system and adding 

new digital facilities. We propose a device system which can manage almost everything in 

transport system. It can use in public transport vehicle to manage and store data and this 

device can implement traffic laws and control the traffic and transport flaws. It will remove 

analog way billing system. It can control traffic speed. Automatically check traffic license. 

Control reckless bus stoppage. Manage traffic signal and laws. ATMS system cannot 

decrease traffic jam. ATMS system can use in all types of vehicles like public transport or 

private transport. 

Considering the present transport system there are lot of problems are faced by the 

passengers and for existing transport problems the other sector also faced many new 

problems. And in Bangladesh traffic accident is so much common because of existing 

transport system flaws. Public transports and drivers are reckless because there is no perfect 

monitoring system available in transport system. The present transport system it is almost 

manual and analog which is also time consuming.  

Day by day number of vehicles and transport are increasing. But traffic police are not 

increasing with respect to the numbers of vehicles. And the current situation it almost 

impossible to control the huge amount vehicles and transport with minimum number of 

traffic police. There are lot of things which should be checked almost every day and every 

time like license checking, vehicle fitness checking, vehicle papers, vehicle real time speed 

etc. To check these things manually transport system needs lot of manpower and that’s why 

it is quit impossible with this existing analog system. 

For this reason, this is perfect time for Bangladesh to implement a new and digital solution 

to manage this huge transport system. And in this project we try to find common flaws of 

traffic and transport system and find a suitable and best digital solution. 
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1.1 Introduction 

The transportation needs of major cities will present significant challenges for policy makers 

as the unpredictable shift in Population dynamics in response to need for employment, housing 

and sustenance continues. With a rise in demand for transportation come congestion and other 

problems.  

Since the liberation of the country, the development of infrastructure within the country has 

progressed at a rapid pace, and today there is a wide variety of modes of transport by land, 

water and air.  However, there is significant progress still to be made to ensure uniform access 

to all available transport. In contrast to practice in other nations, Bangladesh has four ministries 

responsible for transportation within country.  They have specific responsibilities.  These are -

Road safety –  Ministry of Road Transport and Bridges, Civil aviation – Ministry of Civil 

Aviation and Tourism, Maritime transport –  Ministry of Shipping (Bangladesh) Rail transport 

–  Ministry of Railways (Bangladesh).  The Ministry of Road Transport and Bridges contains 

two Divisions:  Road Transport and Highways Division and Bridges Division. 

Transport sector is an important part of a society. Most of the development of society lies in 

this sector. If this sector works smoothly development of our society will be smooth also. Our 

country is a developing country. For a developing country it is important to have a great 

transport system otherwise development can be hampered and delayed due to bad transport 

system. Transport system plays a big rule in a country. Almost every sector in a country 

depends on transport system. When our developing country is try to develop in almost every 

side but only the side witch most important to develop first is lies behind. So, through this 

project, we try to find out problems of Transport system and come up with a digital solution to 

make the transport sector better and easier to everyone.  

1.2 Motivation 

The idea of this project was come to us naturally. In our everyday life we became a victim of 

our existing transport management system. Too much Traffic jam kills our precious time and 

also we lost lot of money. There is no systematic transport fare existing in this system so almost 

every day we have to bargain with public transport stuffs. The analog way billing system is the 

most problematic here. It causes the unexpected bus fare rise but the way billing  
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Contain full of wrong information and also too much time consuming. Traffic rules are violated 

and these lots of vehicles are important to control without any system but only traffic police. 

That’s why there are lots traffic accidents happened. We came up with an idea which is 

systematic and digital which they have to follow to control everything and make an easier 

system to everyone. 

1.3 Goals of the study 

First we have to set some goals to make this report. And I’ll follow this goals or objective till 

the end of this report. In this way, I think this report will complete perfectly. 

1.3.1 Primary objective 

1. Analyze the existing System 

2. Determine Problems 

3. Looking for existing solution 

4. Analyze some other countries system 

1.3.2 Secondary Objective 

1. Set target important problems 

2. Analyze our countries situation 

3. Find and set solution 

1.4 Methodology 

For the purpose of the study, data and information have been collected from both primary and 

secondary sources. The relevant information collected from primary sources is collected in 

informal way. Most of the information has been collected from internet sources like 

“Wikipedia”, “Google Search”, “YouTube” other Websites and search engine. We also do 

surveys to find Information and to analyze the Study. We have been doing surveying with 

different types of perspective to better understand the situation and find a proper solution.  

1.5 Expected Outcome 

From this study we expect to find a digital solution for the important problems that we are 

facing every day in our life which is caused our life difficult. The problems we have set to 

come up solution we expect to determine a better solution and remove all the problems. 
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1.6 Origin of the Report 

The origin of this report is Daffodil International University project group “Non Zero” which 

consists of two members. This report is for final defense to describe our project elaborately.  

1.7 Organization of the Report 

We have organized this report in 7 chapters including this chapter and describe elaborately 

about the study. And the remaining chapters are given below: 
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2.1 Project Overview 

Automated transport management system (ATMS) is a project taken by us to initiate a proper 

management system for transport sector. We research the whole system and try to create a new 

system which digital and as well as proper systematic. 

2.2 Related Works 

There are lots of research and project done on this topic previously. Many countries already 

develop their transport sector and build a proper management system based on their situation 

and the following existing solution. In this section we discuss on a one of the existing solution 

of this project topic. 

 

Fig 2.1: Existing system diagram 

It is a diagram of existing automated bus transport management system. If we elaborate this 

diagram we can see that this system only works for a bus and this only bus management system. 

Following this diagram this system controls bus information, ticketing management, 
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 fleet management, administrative and financial management of a bus. In a word this system 

only works on internal management of a bus. This system does not cover the whole transport 

system that means the internal and external problems of a transport system. According to this 

existing project we can cover some problem of transport sector but there are lots of problems 

still have to be faced.   

2.3 Scope of the Problem 

After analyzing our current transport system there are lots of things we have to change to 

stabilize the transport system. There are too many vehicles considered to the number of roads. 

And most the vehicles are unfit. On the top of that drivers are not willing to carry licenses and 

vehicle papers. They feel uneasy to carry them. And also drivers and passengers do not want 

to follow traffic rules properly. Passenger get on the bus from anywhere except the bus 

stoppage. When they try to get off from the bus, drivers stop the bus in the middle of the road 

and most of the occurrence causes due to these types of problems. The way billing system that 

is now followed by bus companies is too much time consuming and full of errors. People suffer 

too much from this improper way billing system.     

2.4 Targeted Problems 

The problems we are facing now in transport sector are respectively mentioned here. After 

analyze our transport sector we come up some problems which must be solved to get a proper 

transport sector. The existing problems are:  

 1. Analog Way Billing System  

 2. Manual License checking 

 3. Reckless Bus Stoppage 

 4. Uncontrolled Speed 

 5. Traffic rules violation  

These are the most important and common internal and external transport problems that we 

must come up with a digital solution. 
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2.5 Existing Solution 

Many countries in the world already develop and maintain a great system in their traffic sector. 

And their solution is based on their countries financial other situation. Some of the solutions 

are too expensive to follow base on our countries situation and some solutions we cannot follow 

because of our ecological and structural situation. So, we must find another solution that we 

can follow based on our all kinds of situation.  

2.6 Our Countries Situation 

Bangladesh is a developing country. We rapidly develop in every sector like education, 

transportation, medical, IT and so on. Our transportation sector is also rapidly developing. 

There are lot of developing project is already ongoing. Metro Rail is the biggest project to 

develop transportation Sector. Besides, government of our country takes some necessary steps 

to control over the roads and transport. But they do not take the steps in a digital way. People 

do not follow the rules very easily. If the system is being weak then people will not follow 

them. The system needs to be automatic so that the people must have to follow. To develop a 

smart system, we need to build a proper system with digital way. 
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3.1 Introduction 

This Chapter is about the requirements of the entire system. To build this entire system which 

components and equipment’s we will use and the detailed description will be mention in this 

chapter respectively. The detailed description about automated Transport management system 

describes from the next point on and that is in the below:   

3.2 Architecture of Proposed System 

Our proposed system on transport sector is Automated Transport Management System 

(ATMS). The whole system is control with one device which is called ATMS device. Our 

targeted problems can be controlled completely with this one device.  

 

Fig 3.1: Architecture of ATMS System 

From the following figure it is clear that, we can control and solve our targeted and main 

problems of our transport system with one ATMS device. The main component and topics are 

all present here and in ATMS system we connect all the components with one another. In this 

way with one device we are able to control almost whole transport management system.   

3.3 Description of Proposed System 

Now our System description is going to elaborately mention here. We will divide our entire 

system into some parts to elaborately describe.  

3.3.1 ATMS Device System 

The work procedure for ATMS device system is to mention earlier in fig 3.1. Scanning 

documents and saving is must for every ATMS system. It shows error without saving vehicle 

and license documents. ATMS system controls the vehicle to stop anywhere and take 

passenger. No bus cannot take passengers from anywhere without bus stoppage. Way billing 
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is the main feature of ATMS device system. Way billing process is handled digitally with this 

system. Traffic rules checking and vehicle speed maintaining is secondary features of this 

system. All the data can be saved into database.  

3.3.2 Scan Documents and Saving 

 

Fig 3.2: Flowchart for scanning documents and saving 

For every ATMS device scanning and saving is must. From the following flowchart document 

scanning and saving can be done in first time use of this device. We have to set date into ATMS 

device and then we must scan documents. Then device will check if the documents are valid 

or not. And the lighting system will show the status if ATMS device is 
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 ready to use or not. Red lights mean there is an error in saving documents into device and 

green light means saving information in device is successfully done.   

3.3.3 Maintain Bus Stoppage  

 

Fig 3.3: Flowchart for bus stoppage checking 

ATMS System will control bus stoppage problem. ATMS will check whether the bus stop at 

bus stoppage or not through GPS system for a specific location. If a bus stop at a location 

ATMS will check whether it is traffic signal or bus stoppage. If a bus opens its door without 

reaching in bus stoppage, then the red light will be on.  

12 
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Here we can add another option to check bus stoppage with sensor. In every bus stoppage there 

is sensor placed there and ATMS system also can hold a sensor. If the two sensors met each 

other than ATMS can recognize as bus stoppage. 

3.3.4 Way Billing System 

 

fig 3.4: Flowchart for one door buss way billing system 

13 
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Counting passengers and create a total bill is called waybill. ATMS device will do it 

automatically and also don’t waste time. And the way billing will be accurate. The following 

flowchart shows that how way billing works in a ATMS device automatically by using RFID 

card and module. Here the flowchart is shortly described. 

Waybill system work in 2 ways:  

1. Counting Passengers  

2. Create bill 

a) Way billing System for two door bus: 

a. 1. Counting Passengers (for two door bus): This feature only count how much people are 

getting in the bus in a specific location and how much passenger is getting down. It can be 

controlled with sensor which can count people through direction. There will be two doors in a 

bus. In front door, sensor will be count how much people getting in and in back door it will be 

count how much people getting down. In front door when a person will be entered then the 

sensor will read at a specific location one person is getting in. But in case if the person 

immediately decides not to ride then he must get down with the front door then the sensor will 

detect that object coming from opposite direction and it will erase one person from reading. 

As well as in back door, when a person gets down at a specific location then sensor will detect 

the direct and count as one object out. But if a person getting in through back door then ATMS 

system will be warned with a sound to request that person to get down through the door 

immediately. 

a. 2. Create Bill (for two door bus): There will be two ATMS device set up in a bus. One is 

front door and other is in front of back door. When a person gets in a bus he must punch his 

bill card in front door ATMS device which can be called as primary ATMS device. Then 

ATMS device received his card with the location and time he gets in the bus. if any person 

misses to punch the card within 15-30 second after he get in the bus then ATMS device made 

a warning sound and request him to punch his bill card. And when a person reaches at his 

destination he must punch the card in back door ATMS device which can be called as secondary 

ATMS devise so that ATMS device can disconnect the bill card and stop counting the bill and 

distance for this card.   

14 
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b. 1. Counting passengers (for one door bus): Here the counting system is almost same with 

two door bus systems. The different is only one counting sensor do the whole counting system 

and it also count through direction. And for the people who do not want to ride after getting in 

bus, he must punch his card in Secondary ATMS device. 

b. 2. Create Bill (for one door bus): Working system for billing is same as two door system 

bus. The difference is primary and secondary device placed in front door area. 

3.3.5 Checking Traffic Rules 

ATMS device system has stable light system. This light system indicates that if vehicle has any 

traffic rules related issues or not like expired driving license, invalid vehicle papers, taking 

passengers from non-bus stoppage area, violating traffic signals etc. There are two lights in 

light systems that are green and red light. Green light indicates that ATMS do not find any 

traffic related issues and ATMS Device is stable. If red light is on then it can be easier for 

traffic to know about the vehicle status.   

3.3.6 Maintain Vehicle Speed 

Maintaining vehicle speed is important in traffic riles. And ATMS device hold a sensor which 

can measure vehicle speed. if speed cross over the limit ATMS device show error warning and 

light system show that with red light on.  

3.4 Equipment for Proposed System 

 Arduino Uno 

Arduino Uno is an open source micro-controller board. It carries ATmega328P – 8 bit 

AVR family microcontroller. It has 14 Digital I/O pins and 6 Analog I/O pins. Arduino 

has own IDE that compile C and C++ language based computer codes. It can connect 

with computer directly by USB cable and can also be powered by 5V-12V DC (7V-

12V recommended). Many more usable functions are available in Arduino IDE that 

makes an easy coding. This board is able to read and write sensors, buttons, motors, 

various lights, modules etc. It’s digital and analog pins work with 0V-5V. Because of 

its flexibility Arduino has been the brain of thousands of projects worldwide. 

15 
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Fig 3.5.1: Arduino UNO 

 
In our project we use it as a center control device. All others components like RFID 

reader, Wi-Fi module, GPRS module, lights etc. are connected with this. It acts as a 

bridge with physical hardware and internet module. Internet modules handle data with 

database and sent to Arduino UNO. Arduino UNO controls other devices that connected 

with it according to received data and vice-versa. 

 

 Node MCU 

Node MCU is an open source firmware and development kit that helps to prototype an 

IoT product with Arduino IDE or in few Lau script lines. Its hardware is based on the 

ESP-12 module.  

 

Fig 3.5.2: Node MCU 

In ATMS device Node MCU is used for sent HTTP request via Wi-Fi communication 

with internet. Arduino UNO and Node MCU communicate each other via serial 

communication. Arduino UNO request to Node MCU and then it sent HTTP request to 

server. 

16 
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 Neo-6m GPS module  

NEO-6M GPS module is a well-performing complete GPS receiver with a built-in 25 

x 25 x 4mm ceramic antenna, which provides a strong satellite search capability. With 

the power and signal indicators. The module can save the data when the main power is 

shut down accidentally. It can serial communicate with other electronic device. 

 
Fig 3.5.3: Neo- 6m GPS Module 

Location based work such as vehicle tracking, bus stoppage control, way billing etc. 

are easily handled by neo-6m. We get a latitude and longitude point of a current location 

by it. Then draw a circle or polygon based on this point. After that we compare this 

circle or polygon with our saved database and make a result.  

 

 RC522 RFID module 

The RC522 is a 13.56MHz RFID module that is based on the MFRC522 controller 

from NXP semiconductors. RFID or Radio Frequency Identification system consists of 

two main components, a transponder/tag attached to an object to be identified, and a 

Transceiver also known as interrogator/Reader. 

 

Fig 3.5.4: RC522 RFID Module 
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In ATMS device we needed a digital media for passenger unique identity. RC522 

module helps us in this field. RC522 provides us solid build card or key ring with 

different electrical signal value and we called it as an ID number. At first we store 

passenger information in database with this ID number. When a passenger punches 

his/her card then we can easily identify.   

 18650 Li-Ion Battery  

 

Fig 3.5.5: 18650 Li-on Battery 

 

The 18650 is a type of rechargeable lithium-ion battery classified by its 18mmX65mm 

size. These batteries are mostly used in laptops, flashlights, and high-drain devices. 

18550 is a very popular model due to its high capacity and discharge rate. Output rating 

voltage of this battery is 3.7v.  

 

 7805 Voltage Regulator IC 

 

Fig 3.5.6: 7805Voltage Regulator IC 

 

7805 is a linear voltage regulator that’s input voltage is 7V-35V and output voltage is 

4.8V-5.2. It saves ATMS device burn from high current.  

 

 

18 



© Daffodil International University 

 LED’s  

Various sizes of LED’s are used in ATMS device. LED’s helps to indicate various 

conditions of devices. It is very easy and row costing method. 

 

 Registers  

Registers are used for maintain current rate and safety of electronic components. 

 

 Capacitors  

Time gap is a common issue of electronic circuit. Whole device take reboot due to this 

problem. Capacitors are the best solution to this problem. Capacitor store charge and 

make sure availability of current for a very short time that reason whole system can run 

smoothly. 

 

 Wires and Others 

Wires and some little components also needed in our project like the other items. Wires 

and other components such as battery holder, breadboard etc. helps to inter connected 

to each other’s. 

 

3.5 Necessary Software and Language 

Software’s are highly needed to complete and run this project with the previously described 

components. We use some software to inter connect the components to one another. Working 

purpose and short description of each software is given bellow: 

 Arduino IDE 

Arduino IDE is used for writing and compiling the code into the Arduino module. Here 

we used it for writing and compiling code for Arduino UNO and Node MCU module. 

Many more library functions are available and easy to debugging.  

 Xampp Controller 

Xampp is a free and open-source cross-platform web server pack. It provides Apache 

server, MySQL database and others essential components for web server. For prototype 

model we use our desktop as a localhost by using Xampp. 

19 
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 A Better Code Editor 

We need a code editor for build our code. ATMS device run PHP file on server. We 

making code such as HTML, CSS, jQuery, Ajax, PHP etc. used by Brackets code editor. 

It helps us code indentation properly, error finder, and flexible to previewing file.  

 Web Browser 

The GUI of ATMS device is web based. So we need a web browser for looking output 

of ATMS GUI. We recommended Google Chrome or Mozilla Firefox for better output. 

 C 

C is very known and useful language for hardware. We used it for coding Arduino and 

Node MCU Wi-Fi Module.   

 PHP 

Hypertext Preprocessor (PHP) is used for server side scripting. Database handling is 

easy by PHP. PHP is a worldwide most popular scripting language. 

 jQuery 

A JavaScript library that is easy to use and write less, lightweight. We used it for web 

page interactivity and some task like time-date, auto load page etc. 

 HTML & CSS 

HTML stands for Hyper Text Markup Language &CSS is stands for Cascading Style 

Sheet. This markup language is used for making web page frame and design. Bootstrap 

framework was also used for responsive web page. 
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CODING AND TESTING 

 

 

 

 

 

 

 

 

 

 

21 



© Daffodil International University 

4.1 Introduction 

In this Chapter, we will discuss about the development process of ATMS system such as 

algorithm which is used to develop the system. A brief discussion about background coding 

will also mention in this chapter such as how the system is built by the component and how the 

language is used and working process of database will be shown here. And also some testing 

result will be shown here with short description and the comparison about Expectation and 

actual result will be mentioned.    

4.2 Algorithm 

Since this project is IoT based project.  We didn’t use any extra complicated built in algorithm 

which are used for machine learning. Here the two simple algorithms are described later, these 

are actually the algorithmic way of our system. How the component work with the component’s 

built in algorithm, this will be described here? 

Algorithm 1: Arduino Uno 

Step1: Start. 

Step2: Looking for RFID. 

Step3: If RFID available then sent to Node MCU and get feedback. 

Step4: If RFID valid then Green Light ON otherwise Red Light ON. 

Step5: Send request to Node MCU for gate pass& vehicle validation. 

Step6: If vehicle validation error then Green Light ON otherwise Red Light ON. 

Step7: If gate pass ok Green Light ON and go to step-9 otherwise Red light ON and go 

to step-8. 

Step8: If gate is open then sent rule violation error to Node MCU and give a Red alert. 

Step9: Get GPS data from GPS module and sent to Node MCU. 

Step10: End. 

Algorithm 2: Node MCU 

Step1: Start. 

Step2: Receive a request from Arduino UNO 

Step3: Check request 

 If request is RFID 

 Make a RFID HTTP request to server. 

 Send back result to Arduino UNO. 
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 If request is gate pass 

 Make a gate pass HTTP request to server. 

 Send back result to Arduino UNO. 

 

 If request is vehicle validation  

 Make a vehicle validation HTTP request to server. 

 Send back result to Arduino UNO. 

 If request is rule violation  

 Make a rule violation HTTP request to server. 

Step4: Store GPS data to server. 

Step5: End. 

4.3 Background Coding 

Our systems background codes will be describing here. The important parts of our system and 

how the system is developed in the background, it will be shown here and shortly describe each 

part and the functions of the coding.  

In the server there are two types of code. One is frontend another is backend. Back end code 

run against http request. Some important part is shown below: 

 

Fig 4.1: Background Code 1 
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This code is for find bus current location. Some locations are stored into database with those 

polygon points. When GPS module sends a point to the system, then the code will check if this 

point is inside a polygon or not. If inside, then store this location name otherwise this point is 

outside of bus route. In previous codepointLocation class does this task. 

RFID card reading code is shown below:  

 

Fig 4.2: Background Code 2 

Here the code for passenger card read and check a passenger card is valid or invalid. Node 

MCU make a gate request with bus id and card id. This code searches this card id to DB. If ID 

is saved in database, then code will take next process otherwise showed the output as invalid 

passenger message. 
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Fig 4.3: Background Code 3 

This code is for counting passenger specifically exit and entry number.   

 

Fig 4.4: Background Code 4 

In the frontend side some features need to reload automatically. jQuery functions make it easy. 

jQuery select html class and run PHP code into it every one second.  
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Fig 4.5: Background Code 5 

 

4.4 System Testing 

System Testing is a level of testing that validates the complete and fully integrated software 

product. The purpose of a system test is to evaluate the end-to-end system specifications. 

Usually, the software is only one element of a larger computer-based system. Ultimately, the 

software is interfaced with other software/hardware systems. System testing is considered 

when a system is completely built up. System testing is used for checking functions of the 

system and the features are correctly works or not. We individually check every feature that 

we develop in this project and we’ll include the test result in this section. The features that we 

will check here are: license information insertion, license validation, RFID reading and data 

collection and location tracking.  

There are lots of ways to test a system. What king of testing we use in what kind of system, it 

will depend on the systems environment. We test our system and system’s feature according 

to be bugging. Be bugging is the process of adding known defects to the application 

intentionally for the purpose of monitoring the rate of detection and removal. This process is 

also known as defect seeding or Fault injection or defect feeding. Be bugging is a way to 
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 improve the quality of the product by introducing a new known defect. It is also used in 

determining the reliability of test set/test suite. It is achieved not by developing more tests but 

by introducing new defects. Here we will include our systems test results according to feature 

wise. 

Documents and License Validation: 

For this feature testing according to be bugging we arranged some random license and their 

validation date. We put them in the system and collect the result. The testing table is given 

below:  

Documents 

name  

Type Saved Data Input Result Original 

Outcome 

Route Permit Last date 

checking 

2020-08-01 2020-05-11 Ok Ok 

Fitness Last date 

checking 

2021-01-01 2020-05-11 Ok Ok 

License  Last date 

checking 

2020-04-01 2020-05-11 Over Over 

Table 4.1: Documents and License Validation 

RFID card Reading and Data collection: 

For this feature testing, we use RFID module and RFID card to check card validation, data 

collection and passenger counting. Testing table is given below: 

Punching 

Type 

Card Type Card 

Validation 

Starting 

Data 

End Data Passenger 

Counting 

Previous New 

Up Card Yes   Saved  10 11 

Up Ring Yes   Saved  11 12 

Down Card Yes    Saved 12 11 

Down Ring  Yes    Saved  11 10 

Up Card No  Unsaved Unsaved - - 

Up Ring No  Unsaved Unsaved - - 

Table 4.2: RFID card Reading and data collection 
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Location tracking:  

Magnitude Longitude Result Actual 

23.756242 90.375461 Dhanmondi 27Bus 

stand 

Dhanmondi 27Bus 

stop 

23.727356 90.38611 Azimpur Bus stop Azimpur Bus stop 

23.738929 90.383563 Science Lab Bus 

stand 

Science Lab. Over 

Bridge 

23.750887 90.373622 Dhanmondi 32 Bus 

stop 

Dhanmondi 32 Road 

Bridge 

23.759675 90.366354 Asad Avenue Bus 

stand 

Asad Ave, Dhaka, 

Bangladesh 

Table 4.3: Location tracking 

Indicator Signal:  

License Validation RFID Reading Location 

Tracking 

Indicator Signal 

Green Red Yellow 

Ok  Ok  Ok  On   

Ok  Invalid Ok    On  

Over Ok Ok  On  

Ok  Ok  Invalid   On  

Waiting Waiting Waiting   On  

Table 4.4: Indicator Signal  

4.5 Comparison between Expected and Actual Testing Result 

After testing our system, we compared our testing result with the expecting result. The testing 

result shows that the system is working quit accurately. From the previous point license 

validation part is accurate and the system is working fine if the license validation is not over 

and the indicator signal also working accurately with this point. And we expected that with our 

system license validation can be done accurately. Other features like way bill, bus stoppage 

with location tracking, Indicator signals also works quite accurately which was beyond 

expectation. Systems can read RFID and their data. Saving it to the database and also count 

passengers to complete perfect way bill the system testing shows us the perfect way bill 

completion.   



© Daffodil International University 

 

 

 

 

 

 

 

 

 

 

 

 

CHAPTER FIVE 

DESIGN AND IMPLEMENTATION 

 

 

 

 

 

 

 

 

 

29 



© Daffodil International University 

5.1 System Design 

 

Fig 5.1: System Design 

ATMS device system is designed to work various kinds in a one place. The total system is 

depending on Arduino UNO which is the central of our system. This is worked as the brain of 

the device. The other additional components in the system are connected to each other through 

this. Arduino UNO receives all the data and signals that the other components in system send. 

Data’s and signals are send and stored in the database by the help of node MCU which is also 

connected to Arduino UNO. Node MCU works here as an agent who set up the connection to 

the internet by HTTP request with the system. GPS module used here to track locations by 

sending magnitude and longitude of a place. RFID module set in the system which worked as 

the reader that read passenger card and receive data. Indicator LED use here as a physical 

output which are giving signal about the working process of the whole system.      

5.2 GUI Design 
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Fig 5.2: GUI Design  

5.3 User Interface 

 

Fig 5.3: UI Design 

The following figure is described as UI which is stand for User Interface. This user interface is 

now incomplete and this interface has to develop later. But here the following figure indicates 

that which feature is shown on User interface which things ATMS device monitor shows to the 

user. There may be some other feature can be adding later depend on our need. 
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5.4 System Implementation 

Here in this topic we talk about the implementation of ATMS device system. In a vehicle where 

actually device can be placed and how it exactly works we will show that here with diagrams 

and figures. In previous Chapter we talked about internal procedure of ATMS device system 

and here we talk about external procedure of the device 

5.4.1 Structural View of System Implementation (two door bus) 

From the above figure, we can see the implementation and device placement. The figure is 

about two door bus. There are two ATMS device and two counting sensor needed into a two 

door bus. Counting sensors placed on the door ceiling. In two door bus there is one counting 

sensor and one ATMS device placed in each door. Primary sensor and ATMS device placed in 

front door and count how many passenger board on bus and primary ATMS device receive bill 

card. On the other hand, secondary sensor and ATMS device place in back door and count how 

many passengers get off from the bus. Sensor will count passenger through directions 

 

Light control System 

Primary Counting sensor 

Primary ATMS Device 

Secondary ATMS Device 

Secondary Counting sensor 

Light control System 
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Fig5.4: System Implementation (two door bus) 

.     

5.4.2 Structural View of System Implementation (one door bus) 

The following figure is about one door bus system. In one door bus, there will be one sensor 

and two ATMS device and all of them placed in front door. Like two door bus system, here 

sensor count passenger through directions. When a passenger goes up through the door sensor 

will detect the direction and count as one passenger in and likewise when passenger goes down 

counter will count one passenger out. ATMS device works here same as two door bus. Primary 

device connect bill card and secondary device disconnect the connected card. 

 

Fig5.5: System Implementation (one door bus) 

Light control System 

Counting sensor 

Primary ATMS Device 

Secondary ATMS Device 

Light control System 
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5.4.3 Structural View of System Implementation (Bus Stoppage) 

From the given figure below we can see a scenario of a bus stoppage. In this system, every bus 

stoppage’s magnitude and longitude have to include in ATMS device system. ATMS device 

can continuously tracking area with the help of GPRS module. GPRS module collects longitude 

and magnitude of an area and matched with the saved bus stoppage area. The route of the bus 

and all the bus stoppage is saved in database of the system. It contains bus stoppage the 

following information like bus stoppage name, place name, road no etc. When a bus reaches in 

bus stop, GPRS sensor will collect area coordinates and ATMS will match them with route 

database and then give feedback according to indicator system and ATMS device will 

recognize the place as bus stoppage and with this system ATMS device can easily track or 

recognize locations. 

 

Fig 5.6: System Implementation (Bus Stoppage)  
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6.1 Introduction 

In this section, we’ll reveal what we find after research on this topic. After discussing about 

our systems working process, we’ll discuss about social impact of this project here. The 

detailed pros and cons about existing and our developed system will be including here. Our 

systems benefit and importance are discussed in this section. Previous important researches 

about this project and the research results are also discussed in bellow.  

6.2 Pros and Cons of Existing System 

There are lots of drawbacks in existing transport system. Bangladesh still follows full analog 

system in transport section. This Existing analog system has more disadvantages than benefit. 

This is full of irregularities, indiscipline and disorderliness. Everyday People of this country 

suffer as well as the country also comes to a loss in many ways for this unbalanced transport 

system. The result of this improper analog transport system is traffic jam which helps to lose 

too much valuable time of the city’s people. Most of the people late to their destiny due to huge 

traffic jam. Unorganized car parking is one of the causes. Publics transport like buses make 

anywhere like bus stoppage. Buses stop at random place and Pick up passengers and also pick 

down anywhere like middle of a busy road. Sometime public transports get instructed to stop 

the vehicle in random place by passenger because there is no designated bus stoppage and the 

system is not very strong. And Random vehicle stoppage is one big problem which causes 

traffic jam, accident etc. Traffic jam has turned daily trips into nightmares. “According to a 

World Bank report, in the last 10 years, the average traffic speed in Dhaka has dropped from 

21 kilometers per hour (kmph) to 7 kmph, and by 2035, the speed might drop to 4kmph, which 

is slower than the walking speed. Another study, commissioned by BRAC Institute of 

Government and Development, says traffic congestion in Dhaka eats up around 5 million 

working hours every day and costs the country USD 11.4 billion every year” (The Daily Star, 

June5, 2020). The financial loss is a calculation of the cost of time lost in traffic congestion 

and the money spent on operating vehicles for the extra hours. Accident Research Institute 

(ARI) of the Bangladesh University of Engineering and Technology (BUET) unveiled an 

estimate in 2018. It showed that five million work hours are lost annually to traffic congestion 

and there is a waste of Tk 370.00 billion every year (The Financial Express, June 14, 2019). 

According to Numbeo.com ranking about “Traffic Index 
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 by City” Dhaka is in no 10 out of 228 cities. In Bangladesh Number of vehicle increased day 

by day but the system is not improved to monitor this huge sum of vehicle. Here is the simple 

statistics about number of registered vehicles increased year wise in Dhaka city: 

Year Total No of 

Reg. Vehicle 

Public 

Transport(Bus) 

Private Cars 

2015 95,743 2221 18,422 

2016 1,10,520 3479 18,010 

2017 1,39,748 3294 19,573 

2018 1,71,349 2755 16,319 

2019 1,58,417 3606 15,016 

Table 6.1: Statistics of year wise no of vehicle 

According to the Bangladesh Road Transport Authority (BRTA), as of July 2019, 

there are 4,057,743 registered motor vehicles (Dhaka Tribune, July 29, 2019). And 

also according to BRTA a total of 522,000 fitness certificates were renewed in fiscal 

year 2017-2018. In the next fiscal, about 607,000 more were renewed. But there is 

no perfect system to check car license, driving license fitness of a vehicle in a daily 

basis. It is hard to manually check every single vehicle’s status.    

Traffic accident is also the one of the main result of this unorganized transport system. Drivers 

do not try to control vehicle speed and it is hard for traffic police to maintain and control vehicle 

speed manually. Random bus stoppage is also a cause of road accident. Unlicensed driver, 

unlicensed and unfitness car is also a great cause of road accident. And there is no way in this 

system to keep in touch every vehicle and check their license in daily basis. And it is a great 

opportunity for a driver who wants to skip the license registration and renewal. For these reason 

road accident and fatality rate is quite high in Dhaka city. A July 2019 report found that 

between January and June, over a mere 180 days, there were 2,159 road accidents which 

led to 2,329 fatalities. The report identified unlicensed drivers and a lack of driving 

discipline as the foremost causes of fatalities (Dhaka Tribune, July 29, 2019). 

According to Green Club Bangladesh (GCB), in 755 road accidents 1027 found dead 

including 141 women, 166 children and 1301 people injured across the country in 

January and February 2020 (The Financial Express, 
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 March 05, 2020). Here in presented a report of “Nirapad Sharak Chai” which is an 

organization who collect information about Transport management. They include a 

shot statistic about No of road accidents, fatalities and injured people in the past 

three years: (The Daily Star, January 05, 2020) 

Year No of Accident Death Injured 

2017 3349 5645 7908 

2018 3103 4439 7425 

2019 4702 5227 6953 

Table 6.2: Report of Year wise road accidents and causality 

These report also point some factors which are behind cause of these accidents are 

weak traffic management, faulty vehicles, poor enforcement of law, Illiterate and 

unskilled drivers and people’s carelessness. And these are the result of this Existing 

unorganized transport system. 

Way billing and collecting transport fare system is also in a bad condition. Present 

way billing system is a total improper system. And transport fare is not collected 

according to the way it should be. So, almost everyday People have to bargain with 

vehicle employee and most time it turns into fight and causalities. People and 

transport system are not in harmony regarding this topic. And there is no way to 

manage and control this improper transport fare system and way billing.  

This existing analog system is not suitable for a developing country. This system 

does not have any kinds of benefit but it has way more disadvantages for the 

developing society and country. 

6.3 Effect of This Project in Our Daily Life 

We already mention that our project ATMS system is an IoT based digital system. ATMS 

system build up to remove some major problems of transport system like Manual license 

checking, driving license checking, vehicle speed control, analog way billing system, manual 

collection of transport system, random bus stoppage etc. We hope our Project is able to remove 

this difficulty of the existing transport system and effect of our system will be a great change 

in society and also in transport system. We hope our project ATMS system can 
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change the whole transport system digitally and since this project is user friendly, people can 

be easily adapting to this system and can be used transport system comfortably.  

6.4 Pros and Cons of This Project 

Automated Transport management system (ATMS) is an IoT (Internet of Things) based digital 

system to control transport system of Dhaka city. ATMS system is build up in a systematic 

way and in previous section the buildup process is already mentioned. Researching the existing 

system and setting target with pointing out main problems was the first step. Then analyzing 

the problems and finding the most user friendly solution for the problems by researching and 

analyzing existing solution and our countries situation. These processes are followed to make 

the project effective, useful and workable for the society. And now our project ATMS system 

is able to cover some major areas of transport sector and it is able to make the whole system 

smooth and perfect for everyone. 

We already described about ATMS systems coverage area and how this system is actually 

worked. Here we will shortly describe usefulness and advantages of our system and how this 

project makes the social life easier.  

ATMS systems remove manually bus fare collection and in replace it provide smart card 

system to collect bus fare. In this way, passengers do not have to quarrel with anyone for unfair 

bus fare and bus companies do not have to worry about their losses. It also removes manual 

passenger counting by stopping bus at side of the road and do not have to waste lot of times. It 

will accurately count passengers and will save other necessary data’s alongside with way 

billing. It removes the most annoying factor of transport system that is random bus stoppage. 

ATMS system forces the bus driver to stop at only in the bus stoppage. It also forces driver to 

maintain vehicle speed and help him to forget about overtaking tendency. this system also 

provides a very useful service that is to carry important documents of the vehicles which most 

of driver think as burdensome. This ATMS system digitally and forcibly control the system 

make everyone to follow the rules and regulation.  
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7.1 Conclusion 

The major aspect considered in this paper is setting up systematic and suitable transport 

management system which can deal with the problems and negative issues of the present 

transport system. The goal of this paper is to remove problems from transport sector which are 

the cause of bad effect of the development of society. The major problems and negative issues 

can be removed with system and can create a balanced transport system. The paper in particular 

focuses on the elements requiring immediate attention. Best practices in the developing 

countries need to agree to a package of measures for achieving sustainable mobility.  

7.2 Limitation 

It is already told that only the major problem can be covered with ATMS device. That means 

there will be minor problems still exits after ATMS device installation. Transport sector is too 

big to cover with one system. To convert the whole transport system into digital, we need to 

build up several systems. ATMS system only covers public transportation problems which are 

caused by intentionally. ATMS system is a system which is forced people digitally to maintain 

a systematic way. So, the minor problems which are not caused by the people are not included 

in this system.  

7.3 Future Thoughts 

ATMS system can be upgraded day by day according to our needs. It can be added new features 

by developing the system according to circumstances when transport system wants to cover 

new problems. From the previous sections it is seen that ATMS is a user friendly system. When 

transport system needs to cover up other area then ATMS can be used there by adding new 

features in the system. 
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