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Abstract- The purpose of this project was done to focus on the design and working of an Arduino based Adaptive Headlight 

System (AHS) for automobile safety. The highest fatal accidents occur on the curved road at night time. In maximum cases, the 

recognition of objects in the traffic zone plays an important role. These facts point to the necessity of the role of automobile 

adaptive headlight systems. The dazzling headlights also contribute to recognition of objects due to temporary vision loss. 

Components that are easily available in the market are suitable for adaptive headlight system. The system is designed to 

receive input from the sensors and manipulate the data which drives the motor connected to the headlights. Also, the 

headlights brightness is automatically varied to prevent glare on other drivers. Safety is a precaution taken to live our life to 

live in a better way. Safety is a main concern while considering automobiles too. Basically, our little carelessness has led to 

many accidents in roadways. Negligence of wearing seatbelt is also a major reason for the fatal accident. To prevent that we 

are making the seatbelt as a mandatory one. Unless or until the seatbelt the driver will not be able to start the vehicle. Our 

innovation is done by placing the IR sensor in the seatbelt and the IR sensor is connected to the microcontroller. The 

microcontroller is connected to the ignition coil. When the heartbeat sensor senses the heartbeat, the signal is transmitted to 

the microcontroller which makes the ignition coil to ignite and the spark plug sparks and the car starts. By making our 

innovation in seatbelt, carelessness transforms into mandatory and it also increase the safety level in the automobile. 
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I. INTRODUCTION 
 

The existence of seat belt reminder that use in every 

vehicle now has coming to problem phase. It does not 

have a fix level of standard while operating, which mean 

in certain local vehicles, it just only come out warning 

signal on dashboard without buzzer sound meanwhile for 

import vehicles, it will come out both.  
 

Other than that, a vehicle that build before 1970 does not 

equipped with seat belt reminder system. This condition 

will prone to the lack of safety belt awareness among 

antique car’s owner.  

 

For a certain case, the beep sound that come from buzzer 

in commons SBR system disturbed driver focus and lead 

to serious accidents.  

 

When driving around a curve within the road, normal 

headlights continue to shine straight ahead, illuminating 
the facet of the road and the actual path remains dark. 

Adaptive headlights, on the other hand, swivel their beams 

according to your steering input so the vehicle’s actual 

path is lit up.  

1. Aim: 

We Aim to driver’s safety by inflatable seat belt and 

moving headlight. 
 

2. Problem: 

A large number of fatal injuries occur after nightfall. A 

sound physiological explanation for this is advanced based 

on the poor temporal characteristics of rod photoreceptors. 

It is argued that processing information based on low 

brightness, dull targets is much slower than that for high 

contrast bright targets. 

 

The main aim of this project is to develop an Adaptive 

Headlight System (AHS) also called an Adaptive Front-
lighting System (AFS), to provide better illumination in 

the roads having steep turns and curved roads, particularly 

during night time. Adaptive headlights are an active safety 

feature designed to make driving in the dark or in low-

light conditions safer by increasing visibility around 

curves and over hills. 

 

When driving around a curve within the road, normal 

headlights continue to shine straight ahead, illuminating 

the facet of the road and the actual path remains dark. 

Adaptive headlights, on the other hand, swivel their beams 
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according to your steering input so the vehicle’s actual 
path is lit up.  

 

 
Fig 1.Shows car A without AFS and car B with the AFS 

system. 

 

AFS therefore improves the driver’s visibility during night 

driving by automatically turning the headlamp in the 

direction of travel according to curve road and the distance 
between two vehicles. 

 

2.1 Problem Summary: Road accidents are increasing 

every day and various reasons are involved in it. Many 

people do lose their lives on the roads and it is very 

difficult to resolve this problem which affects almost 

everyone. There are several causes of road accidents and 

one among the major reasons is people forget to wear seat 

belt. Initially if we want to solve this problem, we have to 

realize that to drive is not a (FI-1with and without adaptive 

headlight system) play. We manage a machine which is 
very dangerous, that it could kill anybody and there are 

laws which we need to carry out. So, in order to make 

aware of seat belts, mandatory system has been 

introduced. 

 

This system basically aims at bringing the rule into act 

such that seat belt must be worn by every individual who 

drives the car. Carelessness which has always been a part 

of driving system in our system and surrounding, such that 

people tend to defy wearing helmets in two wheelers and 

so in the case of car they tend not to wear seat belt. Seat 
belts have been designed on the basis to serve as a purpose 

of safety to safeguard people from accidents such as at the 

time of collision or during sudden braking. Thus, wearing 

will always avoid people from getting injured at an 

adverse rate compared to not wearing them.  

 

Thus, this topic will be a lifesaving and effective too. 

Electronics has always served the world as a medium to 

empower them in their way. Mechanical uses their 

mechanics as their medium to perform the task in efficient 

way. The combination of both mechanical and electronics 

which gave a new form to the industry as “Mechatronic” 
which uses the base of mechanical with an upright from 

electronics to perform any function or action in an 
elevated way. Incorporation of Mechatronics in the field of 

automobile has revolutionised the whole industry in a big 

stream. One of the main incorporations is the automation 

and Electronic Control of mechanical parts.  

 

The same way this Ignition Inducing Seat belts using relay 

and micro controlling programming structure for 

automobiles (IIS) will be one among the mechatronics 

process to control the engine using micro-controller. This 

micro-controller will act as the main controlling unit to 

regulate the basis of engine based upon the inputs given. 

 

2. 2 Background: 

Motor vehicle are the main transport for human being to 

travel from one place to another place. In Malaysia, the 

second most uses of vehicle on the road is car which hold 

40% from the total transportation medium, after the 

motorcycle. Based on past researches, in every year, about 

41,000 occupants are died and 250,000 occupants are 

seriously injured in accident [1]. In term of fatal accident 

statistics, the driver commits about 9.0% and occupants 

constitute 13.6% of death. The side impact crashes are the 

main factor that resulting in fatal injuries. Head injury is 
the major cause for occupant’s fatality, which hold about 

more than half of the total fatalities (56.4%) [2]. Apart 

from that, the wrong positioning of body posture while 

crash happen is the main factor that leak this fatality to 

happen.  

 

There are two types of safety system that use in vehicle. 

The first one is passive safety system which be able to 

protect the occupant after accidents occur and second one 

is active safety systems which be able to protect the 

occupant before the accidents occur [3]. The correct use of 

seat belts was proven to be most effective ways to reduce 
the total of fatal accident road in Malaysia. If occupants 

use seat belt while traveling, the risk of fatal injuries will 

be reduced drastically; decreased to 45% for cars and 60% 

for vans. With the enforcement by the law from 

government, each of the car must to have front and rear 

seat belt system starting on 2009. The development of seat 

belt safety system has been improved for each generation 

of the vehicle.  

 

The existence Seat Belt Reminder (SBR) nowadays are the 

best way in avoiding fatal accidents. But, most of the 
driver and occupant still ignore the SBR while moving 

with vehicle, especially in car. They tend to ignore the use 

of the seat belt and claimed that seat belt constrains their 

movement while driving. Thus, this project is aim to 

develop new SBR which are intelligent and portable that 

comprises of AVR micro controller, IR sensors. 

 

2.3 Problem Statement: The existence of seat belt 

reminder that use in every vehicle now has coming to 

problem phase. It does not have a fix level of standard 

while operating, which mean in certain local vehicles, it 
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just only come out warning signal on dashboard without 
buzzer sound meanwhile for import vehicles, it will come 

out both. Other than that, a vehicle that build before 1970 

does not equipped with seat belt reminder system. This 

condition will prone to the lack of safety belt awareness 

among antique car’s owner.  

 

For a certain case, the beep sound that come from buzzer 

in commons SBR system disturbed driver focus and lead 

to serious accidents. The combination of sensor mat and 

belt buckle sensor, AVR microcontroller, IR technology 

and power control can reduce the chances to get fatal 

injuries by improve the existence of SBR system. 
 

3. Objectives: 

 To use  seat belt that saves many lives during the 

accident at highway.  

 To use this seat belt mechanism that people can easily 

drive with children.  

 To use this adaptive headlight system that clear 

driver’s vision at night.  

 To use this adaptive moving headlight system that 

stop accident in hilly and dark areas. 

 To ENHANCE the existing functionality. 

 Improve VISIBILITY. 

 Decrease number of night time accidents. 

 

II. LITERATURE REVIEW 
 

1. International Journal & Magazine of Engineering,  

Technology, Management and Research:  

Design and Fabrication of A Steering Controlled 

Headlights in Automobile. Special safety features have 

been built into cars for years, some for the safety of car’s 

occupants only, and some for the safety of others. One of 

the choices avail¬able is Design and fabrication of 

steering controlled head light system. Car safety is the 

avoidance of au¬tomobile accidents or the minimization of 

harmful ef¬fects of accidents, in particular as pertaining to 

human life and health. Still, more specially, this device 

relates to a headlight arrangement operable connected to 

the steering and front wheel assembly of and automobile 
operable to maintain headlight members and the front 

wheels pointed in the same direction at all times. 

 

2. Automotive electronics ––cockpit, communication & 

connectivity: 

With vehicles having to meet ever-growing consumer 

demands, safety requirements and various norms, 

electronics continue to grow in the automotive industry. 

Today the number of ECUs in a car can be anywhere 

between 10 and 100. As we progress towards autonomous 

driving, electronic penetration is set to multiply in the 
coming years.  

 

In wake of this trend, Auto Tech Review takes a look at 

the emerging trends in the electronics space, especially in 

the cockpit and connectivity domains. 

3. Interface Design IN AN Automobile Glass Cockpit 

Environment: 

Today’s automobile cockpit is filled with different buttons 

and screen-based displays giving input and relaying 

information in a complex human-machine system. 

Following in the footsteps of the early 1970s flight 

industry, this thesis work focused on creating a complete 

glass cockpit concept in the automobile.  

 

Our automobile glass cockpit consists of three displays. A 

touch screen based centre console with an interface that 

we took part in creating during the spring of 2006. Parallel 

to this ongoing master thesis, a head-up display was 
installed by a group of students and we had the 

opportunity of giving input regarding the design of the 

graphical interface. The third display, a LCD, replaces the 

main instruments displaying speed, RPM, fuel level, 

engine temperature etc.  

 

Together with ideas on an extended allocation of functions 

to the area on and around the steering wheel, creating a 

dynamic mode based interface replacing today’s static 

main instruments was the focus of this project. Based on a 

previous thorough theoretical study and new ideas were 
put to the test and incorporated in concept sketches. Paper 

sketches ranging from detailed features to allembracing 

concepts combined with interviews and brainstorming 

sessions converged into a number of computer sketches 

made in an image processing software.  

 

The computer sketches was easily displayed in the cockpit 

environment and instantly evaluated. Some parts were 

discarded and some incorporated in new, modified, ideas 

leading to a final concept solution. After the design part 

was concluded the new graphical interface was given 

functionality with the help of a programming software. As 
was the case with the computer sketches, the functionality 

of the interface could be quickly evaluated and modified.  

 

With the help of a custom-made application our interface 

could be integrated with the simulator software and fully 

implemented in the automobile cockpit at the university 

simulator facilities. Using a custom made scenario, the 

interface underwent a minor, informal evaluation.  

 

A number of potential users were invited to the VR-

laboratory and introduced to the new concept. After 
driving a pre-determined route and familiarizing 

themselves with the interface, their thoughts on screen-

based solutions in general and the interface itself was 

gathered. In addition, we ourselves performed an 

evaluation of the interface based on the the theoretical 

study. 

 

4. Design and Fabrication of Adaptive Steering 

Controlled Headlight:  
According to traffic accident data in India, the majority of 

severe road accident occur at night. Many people have lost 
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their lives while travelling, due to a road accident. To 
overcome this cause, propose an adaptive steering 

controlled headlight system.  

 

The system can be adopted in any type of four-wheel 

vehicle/trucks or trailers etc. Without being an economic 

burden on the end user. So, we felt that need of developing 

a mechanism that incorporates few simple components 

like gears, linkage etc. And it can be readily fitted into any 

steering column without much of design variation.  

 

This setup contains a gear mounted on a steering column 

and is meshed with the circular gear which is mounted on 
the axis parallel to the steering column. A linkage or wire 

mechanism is used to transmit the rotating motion to the 

headlight. It can rotate about its axis.  

 

5. S. Kulanthayan, T.H. Law, A.R. Raha, Umar R.S. 

Radin- “Seat Belt Use Between Car Users in Malaysia” 
The car is the second most common mode of conveyance 

in Malaysia. The use of seat belts was deemed one of the 

most effective ways to reduce road accident fatalities in 

Malaysia and consequently the obligatory seat belt law 

was enforced in the early seventies.  
 

Six variables were found to be important: seating position, 

location of travel, education level, speeding, night-time 

driving, and enforcement. Compliance with the seat belt 

law was higher between driver, educated car users, in the 

presence of implementation activities, travelling in city- 

center areas and car users with positive towards the risks 

of speeding and night driving. 

 

6. Joann K. Wells, Allan F. Williams- “Seat Belt Use In 

Air-Bag Equipped Car;1986-92 Models” Concerns have 

been raised that occupants of vehicles equipped with both 
air bags and seat belts would be less likely to use the 

manual lap/shoulder belt than occupants of cars equipped 

only with such belts. The survey data indicate that seat belt 

use between occupants of late-model cars with air bags is 

very high and about the same as among drivers of late-

model cars with manual belts only, despite the increasing 

diversity of cars with air bags. 

 

7. Yi-Shun Chen, Sheng- Chien Chin- “New Method Of 

Automatic Control For Vehicle Headlights” This paper 

evinces a new method for an optical headlight design and 
also evince a control process. A series of experiments 

were leaded to demonstrate the interjection angle of 

headlights using this method. This study helps in the 

development of a new headlight system that could be 

promoted to improve the interjection and visibility under 

disparate uphill and downhill road.it also helps to indicate 

condition and vehicle speed, resulting in improved driving 

safety. This new method could shortfall the problem of a 

driver in against the side of a vehicle when the vehicle 

passes another one, resulting in the prevention of traffic 

accidents. 

8. S. Karaman, T. Hacibekir, Kural, B. Aksun Guvenc- 

“Design And Hardware In The Loop Simulation Of An 

Automatic Headlight Control System” This paper 

described the hardware in the loop garishness of an 

adaptive headlight system for motor vehicles. The 

headlamp edition control system rotates the right and left 

low beam headlights and high beam headlights 

independently. The hardware in the loop simulation setup 

and implied for testing the adaptive headlight. its concept 

is based on a driving simulator. Real time simulations 

using this simulator are used to illustrate the approach. 

 

III. WORKING 

 
The working of our model is very simple first of all we 
have to connect battery with the circuit wires, which  gives 

power supply to headlight and servo motor when the 

ignition switch is in on position.  

 

After that when we switch on the ignition key headlight 

will be on, when we move the steering right or left 

headlight also move along with steering at certain limited 

degree, so we get proper vision  while taking turn. 

 

 
Fig 2. Headlights Moving  Left. 

 

 
Fig 3. Headlights Moving  Right. 
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1. Working of Compulsory Seat Belt:  
We have used IR sensor for Compulsory seat belt , first of 

all we have mount the IR sensor on the seat belt box. Ir 

sensor and ignition system was connected with the circuit. 

After that we take the reading by connecting seat belt with 

a driver, after taking reading we applied white color to the 

remaining belt, due to this ir sensor detects the two 

different colors black and white.  

 

Now if the driver not wears the seat belt ignition system 

will not start because the black portion of the seat belt was 

in contact with ir sensor until driver wears the seat belt, 

when driver buckle up the seat belt the white color portion 
of the seat belt comes in contact with ir sensor which 

detects the color and then driver can start the ignition. 

                         

 
Fig 4. Without Seatbelt Ignitionnot Working. 

 

 
Fig 5. With Seat Belt Ignition Working. 

 

IV. COMPONENTS 
 

 Electromagnetic type relay  

 DRIVER (l293d) 

 Voltage Regulator 

 Microcontrollers (ATMEGA328P) 

 IR sensor 

 Servo Motor 

 Head Light 

 Battery   

 Seat belt 

 Seat 

 
Fig 6. Circuit. 

 

 
Fig 7.  Circuit Design. 

  

V. CONCLUSIONS & FUTURE SCOPE 
 

A lot of improvement needs to be done to make this 

system more user friendly. A two-way communication 

between the user and Arduino needs to be integrate in 

future research.  

 

A combination of sensors with microcontroller still needs 

further clarification and research in order to produce a 
better reminder system. A human behavior is one of the 

hardest things to change in our world. A lot of effort needs 

to spend in order to increase the awareness among driver. 

As a conclusion, hopefully this project will give benefits 

to human being and reduce the risk of fatality to the 

occupants when traffic accidents occur. By full utilizing 

this proposed device in each of the car around the world, 

millions of lives can be saved just only one step; buckle 

up. 
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The design and build of steerable headlights from standard 
static headlamps are achieved. Moving the headlights from 

left to right or vice versa continuously corresponding to a 

steering sensor is achieved.  

 

The design and build of steerable headlights from standard 

static headlamps are achieved. Moving the headlights from 

left to right or vice versa continuously corresponding to a 

steering sensor is achieved. particularly during the night, 

thereby avoiding accidents more efficiently. Furthermore, 

the system is of inexpensive, simple and dependable 

assembly. 
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