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ABSTRACT 

This project is based on providing an automatic pre-crash danger indication 

strategy in order to avoid a collision. As the name indicates that this project 

focuses on providing an attractive, low in price and intelligent environment with 

precise measurements to avoid accidents on roads. Inputs and outputs are being 

controlled by the combination of ultrasonic sensor, laser sensors, GPS sensor and 

rain sensor to achieve the best response time. A perfect combination of collision 

detection and blind-spot assist with an external output display makes it an 

interactive project with numerous options of upgrading and flexibility for future 

extensions. 

 

 

  



ACCIDENT PREVENTION SYSTEM  1 

 

TABLE OF CONTENTS 
Certificate     i 

Certificate of Authenticity     ii 

Dedication     iii 

Acknowledgements      iv 

Abstract     v 

Table of Contents      vi 

List of Figures     vii 

List of Tables     viii 

Contents 
INTRODUCTION ....................................................................................................................................... 6 

Collision Detection: .............................................................................................................................. 6 

Blind-spot Assist: .................................................................................................................................. 6 

RESEARCH OBJECTIVES AND GENERAL APPROACH: ............................................................. 6 

BACKGROUND ..................................................................................................................................... 7 

CRASH RELATED FACTORS ........................................................................................................ 8 

Analysis on the annual report of traffic accidents in Islamabad .................................................... 9 

Literature Review ..................................................................................................................................... 10 

Requirement Specifications ...................................................................................................................... 14 

Existing Products .................................................................................................................................. 15 

Requirement Specifications (Features): .............................................................................................. 16 

System Implementation ............................................................................................................................ 24 

Working of The Forward Collision Detection System: ..................................................................... 25 

USE CASES: .......................................................................................................................................... 27 

Blind-Spot Assist: .................................................................................................................................. 35 

Methodology of the Blind Spot Sensor: ........................................................................................... 40 

System Testing and Evaluation ................................................................................................................ 42 

Installation and usability testing ............................................................................................................. 43 

Conclusion ................................................................................................................................................. 46 



ACCIDENT PREVENTION SYSTEM  2 

 

References .................................................................................................................................................. 48 

Appendices ................................................................................................................................................. 51 

 

 

  



ACCIDENT PREVENTION SYSTEM  3 

 

 

 
LIST OF FIGURES 

Figure 1 Arduino Mega ............................................................................................................................... 17 
Figure 2 Lidar Lite ...................................................................................................................................... 17 
Figure 3 Lidar Lite  Internal Diagram ......................................................................................................... 20 
Figure 4 GPS Module ................................................................................................................................. 21 
Figure 5 GPS Module Internal Diagram ..................................................................................................... 21 
Figure 6 GPS Module Architecture ............................................................................................................ 22 
Figure 7 Rain Sensor ................................................................................................................................... 23 
Figure 8 Flow chart of The Front Collision Detection System ................... Error! Bookmark not defined. 
Figure 9 Relative movement and distance between cars ............................................................................ 27 
Figure 10 GRAPH (CASE 1: WET ROADS) ............................................................................................ 29 
Figure 11 GRAPH (Case 2: Dry Roads) ..................................................................................................... 33 
Figure 12 Ultra Sonic Sensor Front View ................................................................................................... 36 
Figure 13  Ultra Sonic Sensor rear view with PINS ................................................................................... 37 
Figure 14  Ultra Sonic Sensor (Dimensions) .............................................................................................. 37 
Figure 15 Blind Spot Sensor location ......................................................................................................... 38 
Figure 16 Blind Spot Sensor FOV .............................................................................................................. 39 
Figure 17 Blind Spot Sensor best angle (practical test) .............................................................................. 39 
Figure 18 Timing Diagram Ultra Sonic Sensor .......................................................................................... 40 
Figure 19 Flow chart of The Blind Spot System ........................................................................................ 41 
Figure 20 Placement of the sensors on the car ............................................................................................ 43 
Figure 21 Position of the Laser Sensor ....................................................................................................... 43 
Figure 22 Placement of the internal module and alert systems ................................................................... 44 
Figure 23 Protected by Accident Prevention System .................................................................................. 45 
 

 



ACCIDENT PREVENTION SYSTEM  4 

 

List of Tables 

Table 1 Data on Traffic Accidents (ISLAMABAD)..................................................................................... 8 
Table 2  (CASE 1) Response Table according to the speed and distance ................................................... 28 
Table 3 (CASE 2) Response Table according to the speed and distance .................................................... 31 

 

 

 

 

 

 

 

 

 

 

 


	First 8 Pages
	FYP THESIS fomatting _beta_ v 2

