SHAN E ZAIN UL ABADEEN
01-235162-090
SALEEM KHALID
01-235162-037

Automated Car Assistant System
(ACAS)

Bachelor of Science in Computer Science
Supervisor: Syed Saroor Mehdi Zaidi

Department of Computer Science
Bahria University, Islamabad

July 2020



Certificate

We accept the work contained in the report titled “Automated Car Assistant System
(ACAS)”, written by Mr. Shan e Zain ul Abadeen AND Mr. Saleem Khalid as a confirma-
tion to the required standard for the partial fulfilment of the degree of Bachelor of Science
in Computer Science.

Approved by ...:

Supervisor: Syed Saroor Mehdi Zaidi (Sr. Assistant Professor)

Internal Examiner: Name of the Internal Examiner (Title)

External Examiner: Name of the External Examiner (Title)

Project Coordinator: Dr.Moneeb Gohar (Sr. Associate Professor)

Head of the Department: Muhammad Muzammal (Head of Department / Sr. Associate
Professor)

July 15,2020



Abstract

Automated Car Assistance System(ISWAS) for Car Driving is a system which is designed
for the drivers in such a way that the driver does not get drowsiness while driving a car,
monitors the Heartbeat of the driver and monitor the vehicle geographical location to
identify car theft, also it will help in vehicle tracking in emergency. If any emergency
occurs resulting due to irregular heartbeat or consecutive detection of drowsiness, then
windows of car will be automatically turned down and alarm will be generated to the user
to prevent the driver’s accident on the road.

Furthermore, the health parameters of driver (heartbeat & blood pressure) will be continu-
ously monitored and if any of health parameters exceeds above a standard value, then alarm
will be generated to the driver to stop him/her from driving the car. All the system data
will be accessible to the users on the web application specifically built for this purpose.
By using this system, car theft can be prevented as it refrains the unauthorised users to drive
the car without permission from the driver. So, this is the basic abstract about the developed
system of Automated Car Assistance System for Car Driving. The conclusions drawn
based on experimental results are documented and finally, some future recommendations
are made for further extension of the project.



Acknowledgments

All praises to Almighty Allah the most merciful and compassionate, without his help and
blessing, we were unable to complete this project. This project could not have come above
the help, encouragement and the guidance of the following persons.

Our respected project supervisor Syed Suroor Mehdi Zaidi. He was available for our
guidance whenever we consulted him, he always reserves sometime for us though being
very busy, whenever we needed any help of any nature from him. Without his help and
personal interest, we could never be able to develop such project.

We are very grateful to our supervisor for his moral support and mentoring. His sincere
professional guidance, encouragement and appreciation remained with us throughout the
way. We must acknowledge and express our gratitude to him, for sharing his precious
knowledge regarding hardware modules and his support.

SHAN E ZAIN UL ABADEEN
Islamabad, Pakistan

SALEEM KHALID
Islamabad, Pakistan

February 5, 2020

il



“We think someone else, someone smarter than us,
someone more capable, someone with more resources will solve that problem.
But there isn’t anyone else.”

Regina Dugan



Contents

Abstract
Acknowledgments
1 Introduction
1.1 Introduction . . . . . . . . . . . . . ...
1.2 Problem Statement . . . . . . . . . . . .. ...
1.3 Project Description . . . . . . . . . . . . ...
1.4 Project Description . . . . . . . . . . ...
1.4.1 Drowsiness Detection . . . . . .. . ... .. ... .......
1.4.2 Health Parameters Detection . . . . . . . .. ... ... .....
1.4.3 Car Theft Prevention . . . . . . ... ... ... .........
1.44 Web Application . . . . . ... ...
1.5 Project’sScope . . . . . . ...
1.6 Areaof Application . . . . . . . . .. ... Lo
2 Literature Review
2.1 Literature Review . . . . . . . . . . . ..
2.1.1 BOSH Invented for Life . . . . ... ... ... ... ......
2.1.2  Opt Alert Automotive Video System . . . . . . . ... ... ...
2.1.3 BMW Driver Assistance System . . . . . . ... ... ... ...
2.1.4 Honda Driver Assistance System . . . . . . . . . . .. ... ...
2.2 Constraints and Limitations . . . . . . . .. . . ... ... ........
2.2.1 Software constraint . . . . . . . . . . .. ... .
2.2.2 Hardware constraint . . . . . . . . .. ... ... ...
2.2.3 Language constraint . . . . . . . . . .. ...
23 Conclusion . . . . . .. .

Requirement Specifications

3.1 OVerview . . ..o e e e
3.2 Software Requirements . . . . . . . .. .. .. ... L.
3.3 Hardware Requirements . . . . . ... ... ... .. ... ......
3.4 Functional Requirements . . . . . . . . .. ... ... ... ......
3.4.1 Functional Requirement of SignUp . . . . ... ... ... ...
3.4.2  Functional Requirement of Drowsiness Detection . . . . . . . . .
3.4.3 Functional Requirement of Data Transfer . . . . ... ... ...
3.4.4 Functional Requirementof SMS . . . . .. .. .. ... ... ..

vii



viii

3.4.5 Functional Requirement of Car Location . . ... ..
3.4.6 Functional Requirement of Coordinates Updating . . .
3.4.77 Functional Requirement of Pulse Monitor . . . . . . .
3.4.8 Functional Requirement of BP Monitor . . . . . . ..
3.4.9 Functional Requirement of Data Addition . . . . . . .
3.4.10 Functional Requirement of Data Modification . . . . .
3.4.11 Other Non-Functional Requirements . . . . . . .. ..
35 UseCase . . ... ... i
3.5.1 User and Operator UseCase 1 . . . .. ... ... ..
3,52 Userand Operator Use Case 2 . . . . ... ......
Design

4.1 Class Diagram
4.2 Activity Diagram
User and Operator Activity Diagram . . . . . . . . ..
Activity Diagram of SYSTEM . . . . . . ... .. ..
4.3 Sequence Diagram
Sequence Diagram of Drowsiness Detection . . . . . .

4.2.1
422

4.3.1
432
433

4.5.1
45.2
453

Sequence Diagram of Sign In

Sequence Diagramof Sign Up . . . . . . . ... ...
4.4 ER Diagram
4.5 Graphical User Interfaces
SYSTEM Intro Webpage . . . . . . ... ... ....

Drowsiness Warning
Device Registration System

System Implementation

5.1 Simple Introduction
5.2 Software Requirements

5.2.1
522
523
524
525
5.2.6
5.2.7
528
529
5.2.10
5.2.11
5.2.12
5.2.13
52.14
5.2.15
5.2.16
5.2.17
5.2.18

Google Firebase Database
Raspbian OS
Python GUI IDLE

Thonny Compiler . . . . ... ... .. ... .....
Raspberry Pi Command Line . . . . . ... ... ...
Nano Text Editor . . . . . .. ... ... .. .....

SCP Transfer Command

Crontab . . . . . . . . . .. . .

Google Cloud Instances

Firebase . . . . . . . . . . ... . ...

Picocom
Subprocess Python
OpenCV

SD Card Formatter . . . . . ... ... ... .....
Win32 Disk Imager . . . . . ... ... ... ... ..
SSH Server . . . . . . . . . . ..

(PPP, Screen, ellipse) for PPPD Internet Connection

CONTENTS



CONTENTS

5.3 Hardware Requirements . . . . . . . ... ... .. ... ...
5.3.1 RaspberryPi3ModelB . ... ... ... ... .........
5.3.2 HeartRateSensor . .. ... ... ... ... ..
5.4 Hardware Implementation . . . . .. ... ... ... ..........
5.5 Software Implementation . . . . . . . ... ... .. ... ... ...,
5.5.1 Software Interfaces . . . . . . . ... ... L.
5.5.2 Communication Interfaces . . . . . .. . ... ... ... ....
5.5.3 Connectivity with Database . . . . ... ... .. ........
5.5.4 Web Application Development . . . . . . . .. ... ... ....
5.6 Codes and Algorithms . . . . . . . . ... ... ... ..
5.6.1 Other Algorithms and Codes . . . . . .. ... ... .......
5.6.2 Implementation of HaarCascade Algorithm on Python3 . . . . .
5.6.3 Algorithm on Python 3 on RaspbianOS . . . . . ... ... ...
5.7 Structural Overview . . . . . . . . ... oo
5.7.1 Implementation of Hardware (Side Angle) . . . . . . . . ... ..
5.7.2  Configuration of SIM 808 With Raspberry Pi . . . . .. ... ..
5.8 Architectural Overview . . . . . . . .. ... oL
5.8.1 Working Overview of Database . . . .. ... ... .......
5.8.2 Circuit Overview . . . . . . . . . ...
6 System Testing and Evaluation
6.1 Introduction . . . . . . . . ...
6.2 TypesofTesting . . . . . . . . . . . . ..
6.2.1 Unittesting . . . . . . . . . .. e
6.2.2 Integrationtesting . . . . . . . ... .. ...
6.2.3 Systemtesting . . . . . . ...
6.2.4 Testing Strategies . . . . . . . . . ...
6.3 TestCase . . . . . . . .
6.3.1 Algorithm Detections . . . . . . . . .. .. ... .. .......
6.32 SensorsData . . ... ... ... ... .. .
6.3.3 SMS . .
6.3.4 Health Monitoring . . . . . .. ... ... ... ... ......
6.3.5 TheftPrevention . . . . ... ... ... ... ... ...
7 Conclusions
7.1 Conclusion . . . . ...

References

X

28
28
29
29
30
30
30
30
31
31
31
31
32
32
32
33
33
34
34

37
37
37
38
38
38
38
38
38
39
39
40
40

41
41

43



List of Figures

2.1
2.2

3.1
3.2
33
3.4

4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
4.10

5.1
52
53
54
55
5.6
5.7
5.8
59
5.10
5.11
5.12
5.13

BMW Driver Assistance System Features . . . . . . ... ... ... .. 6
Honda Driver Assistance System Features . . . . . ... ... ... ... 7
Criticality Scale for Functionall . . . . . . . .. .. ... ... ... ... 10
SignUpUseCase . . . . . ... .. it 14
User and Operator Use Case 1 . . . . . .. ... .. .. ... .. .... 15
User and Operator Use Case 2 . . . . . . . . . . . . ... 16
System Class Diagram . . . . . . .. ... ... ... ... ... 17
User and Operator Activity Diagram . . . . . . . .. ... ... ... .. 18
Activity Diagram of SYSTEM . . . . . .. .. ... ... ... 19
Sequence Diagram of Drowsiness Detection . . . . . .. ... ... ... 20
Sequence Diagramof SignIn . . . . . . . ... .. ... 21
Sequence Diagramof Sign Up . . . . ... ... ... .. ........ 21
ER Diagram of SYSTEM . . . . . . . ... . ... ... ... ... 22
SYSTEM Intro Webpage . . . . . . . . ... .. ... ... ..., 23
Drowsiness Warning . . . . . . . . .. ... 23
Device Registration System . . . . . . . ... ... Lo 24
Raspberry PiMode . . . . . . . . . ... .. 29
SEN-11574 Heart Rate Pulse Sensor . . . . . . .. .. ... ....... 29
Communication Interfaces . . . . . .. .. .. ... ... L. 30
Firebase Database . . . . . . . . ... ... .. ... .. 31
CLIRaspbian OS . . . . . . . . . . .. . 31
Implementation of HaarCascade Algorithm on Python3. . . . . . . . .. 31
Algorithm on Python 3 on RaspbianOS . . . . . . ... ... .. .... 32
Implementation of Hardware (Upper Angle) . . . . . . ... .. .. ... 32
Implementation of Hardware (Side Angle) . . . . . . ... ... .. ... 33
Configuration of SIM 808 With Raspberry Pi . . . . . . ... ... ... 33
Architectural Overview . . . . . . . . . ... . 34
Working Overview of Database . . . . . .. ... ... ... ....... 34
Configuration of Pulse Sensor with Raspberry P1 . . . . . .. ... ... 35

X1



List of Tables

3.1
3.2
3.3
34
3.5
3.6
3.7
3.8
3.9
3.10
3.11

6.1
6.2
6.3
6.4
6.5

Functional Requirementof Sign Up . . . . . .. .. ... ... . .... 11
Functional Requirement of Drowsiness Detection . . . . . .. ... ... 11
Functional Requirement of Data Transfer . . . .. ... ... ... ... 11
Functional Requirementof SMS . . . . . .. .. .. ... ... ... .. 12
Functional Requirement of Car Location . . . . . . ... ... ... ... 12
Functional Requirement of Coordinates Updating . . . . .. ... .. .. 12
Functional Requirement of Pulse Monitor . . . . . . ... ... ... .. 13
Functional Requirement of BP Monitor . . . . . . ... ... ... ... 13
Functional Requirement of Data Addition . . . . .. ... ... ..... 13
Functional Requirement of Data Modification . . . . . . ... ... ... 14
Functional Requirement of Data Modification . . . . . . ... ... ... 14
Testing of Algorithm Detections . . . . . . . . ... ... ... ..... 39
TestCase of SensorsData. . . . ... ... .. ... ... ....... 39
Test Case of Workingof SMS . . . . . .. ... ... ... ... .. 39
Test Case of Health Monitoring . . . . . .. ... ... .......... 40
Test Case of Health Monitoring . . . . . .. ... ... ... ....... 40

Xiii



Acronyms and Abbreviations

DSA
OOP

PF

SE

SQL
UNESCO
UNICODE
XML

Data Structure and Algorithms

Object Oriented Programming

Programming Fundamentals

Software Engineering

Structured Query Language

United Nations Educational, Scientific and Cultural Organization
Unique, Universal, and Uniform Character enCoding

Extensible Markup Language

XV



