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ABSTRACT 

CAR ACCIDENT WARNING AND PREVENTION SYSTEM 

 

Trying to balance out between the vehicle speed limit and the protection of 

driver, the safety mechanism is continuously evolving with improvement in 

the performance of new vehicle. In view a multi sensor automatic car 

accident prevention and warning system is designed. This is achieved using 

data feeds from a number of auxiliary sensors (i-e Automatic Tyre Pressure 

Indicator Module, Low-Speed Following Mode (LSM) Module, Lane 

Keeping Assist (LKA) Module and Intelligent Night Vision (INV) Module) 

and the results are displayed on the LCD one by one after the programmed 

delay to assist in viewing of the driver. This is accompanied by a series of 

LED’s and alarms to warn the driver of the unwanted situation, and to take 

necessary action to avoid the accident, maintain his vehicle in the best 

condition and improve its performance and fuel efficiency.  
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Chapter 1 Introduction 

1.1 Problem Statement  

The new vehicle performance has been continuously improved and the study 

results relating to the safety of car driving have also been continuously 

reported and demonstrated, it is trying to find a balance point between the 

development of vehicle speed limit and the protection of driver’s safety. In 

the current study and development of various products, no matter it is in the 

enforcement of vision system, radar detection or the tracing and control it is 

always asking the driver to watch or handle the possible issues after the 

occurrence of accidents. 

1.2 Project Description 

A multi sensor automatic car accident protection and warning system is 

designed. This is achieved using data feeds from a number of auxiliary 

sensors and the results are displayed on the LCD one by one after the 

programmed delay to assist in viewing of the driver. This is accompanied by 

a series of LED’s and alarms to warn the driver of the unwanted situation, 

and to take necessary action to avoid the accident, maintain his vehicle in the 

best condition and improve its performance and fuel efficiency.  
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The project is based on the following four systems: 

 Automatic Tyre pressure indicator Module 

 Low-Speed following Mode (LSM) Module 

 Lane Keeping Assist (LKA) Module 

 Intelligent Night Vision (INV) Module 

1.3 System Model 

The system model is shown in Figure 1-1 describing the complete working 

of the project by combining the input of pressure sensors mounted on four 

tyres of the vehicles with speed sensor mounted on vehicle tyre. This data 

gets combined in Main microcontroller where it is processed and displayed 

on the LCD for user viewing. Warning buzzer is also included to warn user 

for any unwanted condition. 

Pressure 
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Pressure 

Sensor -2 

 

Pressure 
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Pressure 
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Night 
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Figure 1-1: Project Model 
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1.4 Scope, Specifications and Deliverables 

The details of the systems included in this project are as under: 

1.4.1 Automatic Tyre Pressure Indicator Module 

Automatic tyre pressure indicator continuously indicates the tyre pressure 

of the car to avoid any road accident. Pressure sensors are used for this 

purpose which continuously transmits a signal to the vehicle which is 

displayed in the panel (LCD).  

Figure 1-2: Automatic Tyre Pressure Indicator Module 
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1.4.2 Low-Speed Following Mode (LSM) Module 

The LSM detect the acceleration, deceleration and stopping of the front car 

to estimate the distance away from the front car, meanwhile it also controls 

the brake and the fuel systems to maintain the car within the safety range. 

If the front car experiences an abnormal condition the system will raise 

alarm to warn the driver. 

 

 

 

 

 

Figure 1-3: Low-Speed Following Mode (LSM) Module 
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1.4.3 Lane Keeping Assist (LKA) Module 

The LKA uses camera to monitor the passing or dividing lane in the front 

and the system will give warning signal if the driver crosses the passing 

lane or enters into the opposite direction passing lane without giving or 

giving improper direction signal. 

 

 

 

 

 

 

Figure 1-4: Lane Keeping Assist (LKA) Module 
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1.4.4 Intelligent Night Vision (INV) Module 

In driving at night or in heavy rain the driver’s visible range will be 

restricted and also the light illuminating range will be limited to prevent 

the driver from clearly noticing any pedestrian along the roadside or the 

person is in repairing his out of condition car the INV will display the front 

road condition on the LCD screen of the car  by using infrared camera to 

monitor the road condition to present to the driver a complete knowledge 

of the front road condition to greatly reduce the possible occurrences of 

accidents. 

 

 

 

Figure 1-5: Intelligent Night Vision (INV) Module 



 

 Page | 7 

 

1.4.5 Applications 

 Can be installed in private cars and vehicles to prevent accidents. 

 Military vehicles can be installed with this system while moving in 

convoys to prevent crash. 

 Military tanks and heavy vehicles can also be equipped with this system 

to move in dark and bad weather conditions. 

1.4.6 Deliverables 

The End product of this project is a Proto-type vehicle with Accident 

prevention system which includes: 

 Tyre pressure, Speed and inter-vehicle distance display & warning 

system 

 Lane keeping assistance 
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Chapter 2 Literature Review 

2.1 PIC Microcontroller 16F877A 
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LEDs are used for warning purposes under different conditions which can be 

programmed according to the user needs. 

COMM port serves as bridge between hardware and computer software i.e. 

it is used to display video data on computer screen. The video data is taken 

directly from the camera mounted at the front of the vehicle which will be 

used for Lane keeping purpose. The software is programmed to process 

colors and notify the user about the current position of the vehicle. 

Figure 3-1 shows Main Controller Block. The code is attached as Appendix 

A. 

 

 

Figure 2-1: Main Controller Block 
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3.4 SONAR Signal Block 

The SONAR signal block consists of PIC 16F628A microchip which is used 

to send and receive signals from a SONAR sensor and then process the 

analogue signal to transmit it to the MUX. The SONAR signal data is then 

used by main controller to control the speed of the vehicle. The code is 

attached as Appendix C. 

 

 

 

 

 

 

 

Figure 2-2: SONAR Sensor Block 
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3.5 Design Procedure 

The design procedure is as under: 

 Pressure sensor module is mounted on each tyre of vehicle (4 Modules).  

Signals are transmitted using wire to the main controller where these 

are processed and displayed on LCD. This algorithm is used to avoid 

delays due to moving of tyres. 

 Main Controller Module which is microprocessor (STM32 /PIC 

microcontrollers) controls the desire input which is displayed on LCD 

for user viewing purpose. 

 IR sensors for night vision 

 Sonar sensor for inter-vehicle distance measurement programmed on a 

certain threshold to avoid collision. 

 Speed sensor to control speed of the vehicle in accordance with the 

sonar sensor which is controlled using a microcontroller. 

 Camera for night vision and lane keeping.  

 Display camera will show result on the LCD (If used in the vehicle). 
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Chapter 4 Project Results and Analysis 

The simulation result of the designed program and prototype vehicle is 

attached. 

 

 

Figure 4-1: Lane Detection (Left) 

Figure 4-2: Lane Detection (Center) 
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Figure 4-3: Lane Detection (Right) 

Figure 4-4: Tyre Pressure 



 

 Page | 22 

 

 

 

Figure 4-5: Night Vision 

Figure 4-6: Proto-type Vehicle 
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 Figure 4-7: Vehicle LCD and Main Controller 
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Figure 4-8: Tyre Pressure on LCD 

  

Figure 4-9: Vehicle Distance on LCD 
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Chapter 5 Future Work Recommendations 

Following are some recommendations for future work on this project: 

 Real time implementation on a vehicle. 

 Wet road detection module to identify slippery road. 

 Water sensor to detect the presence of water in fuel. 
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Chapter 6 Conclusion 

By completing this project all the objectives have been achieved. Lots of 

knowledge on the Accident prevention and Warning systems has been 

gained. And the most important thing is that an automatic accident 

prevention and warning system has been developed and integration of it on 

the vehicle has been carried out successfully.  

In our study we also realized that in addition to the items we have tested and 

verified there are still some Tasks we can study in the near future, such as 

the task when the car is running along a sloppy road how the accident 

prevention and warning system can be incorporated in the vehicle to give 

early warning about road conditions to the driver and along with it water 

sensors incorporation with the system to detect the presence of water in the 

fuel can been carried out.  
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Appendix D 

Project Timeline 

a. Status b. Work Description 
c. Complete d. System design  

e. Complete f. Equipment purchase  

g. Complete h. Automatic Tyre pressure indicator Module  

i. Complete j. Low-Speed Following Mode (LSM) Module  

k. Complete l. Lane Keeping Assist (LKA) Module  

m. Complete n. Intelligent Night Vision (INV)  Module  

o. Complete p. Integration with Hardware 
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Appendix E 

Project Proposal 

 

Extended Title: Car Accident Prevention and Warning System for 

Drivers. 

Brief Description of The Project / Thesis with Salient Specs: Trying to 

balance out between the vehicle speed limit and the protection of driver, 

the safety mechanism is continuously evolving with improvement in the 

performance of new vehicle. In view a multi sensor automatic car accident 

prevention and warning system is proposed. This will be achieved using 

data feeds from a number of auxiliary sensors and the result will be 

displayed on the LCD one by one after the programmed delay to assist in 

viewing of the driver. This will be accompanied by a series of LED’s and 

alarms to warn the driver of the unwanted situation. 

Scope of Work: The project is based on the following four systems: 

 Automatic Tyre pressure indicator Module 

 Low-Speed Following Mode (LSM) Module 

 Lane Keeping Assist (LKA) Module 

 Intelligent Night Vision (INV) Module 

Academic Objectives: 

 Practical applications of  microcontrollers 

 Pressure sensors, sonar sensors working   

 Integrating/Interfacing different electric circuits 

Application / End Goal Objectives:  

 Can be installed in private cars and vehicles to prevent accidents. 

 Military vehicles can be installed with this system while moving in 

convoys to prevent crash. 

 Military tanks and heavy vehicles can also be equipped with this 
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system to move in dark and bad weather conditions. 

Previous Work Done on The Subject:  

 Night vision capability 

Material Resources Required:  

The following equipment is required for this project design: 

 L298 IC 

 PIC 16f628A IC 

 PIC 16F877A IC 

 Display LM7805 

 Display LM7812 

 MAX232 

 IC 4053 2:1 *3 MUX 

 Sonar Sensor  

 Speed Relay  

 Buzzer  

 LEDs 

 Motor 

No of Students Required: 3 

Special Skills Required:  

 Microcontroller programming 

 Image processing 

 Hardware integration through com port 
 

Approval Status: Recommended 

Supervisor Name & Signature:  

Lt Col Dr Adil Masood Siddiqui 

Assigned to:   Capt Waqar Ahmad 

Capt Usman Jamil 

Capt Jibran Danish 

BETE-47 
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Appendix F 

PIC 16F877A IC Data Sheet 

 

  

Figure 17: PIC 16F877A IC 
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Appendix G 

PIC 16F628A Datasheet 

 

  

Figure 18: PIC 16F628A IC 



 

 Page | 40 

 

 


	Chapter 1 Introduction
	1.1 Problem Statement
	1.2 Project Description
	1.3 System Model
	1.4 Scope, Specifications and Deliverables
	1.4.1 Automatic Tyre Pressure Indicator Module
	1.4.2 Low-Speed Following Mode (LSM) Module
	1.4.3 Lane Keeping Assist (LKA) Module
	1.4.5 Applications
	1.4.6 Deliverables


	Chapter 2 Literature Review
	2.1 PIC Microcontroller 16F877A
	3.4 SONAR Signal Block
	3.5 Design Procedure

	Chapter 4 Project Results and Analysis
	Chapter 5 Future Work Recommendations
	Chapter 6 Conclusion
	Appendix D
	Project Timeline

	Appendix E
	Project Proposal

	Appendix F
	PIC 16F877A IC Data Sheet

	Appendix G
	PIC 16F628A Datasheet


