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Abstract— Intelligent integrated headlight system  are an 

active safety feature designed to make driving at night or in 
low-light conditions safer by increasing visibility around 

curves. When driving around a bend in the road, standard 

headlights continue to shine straight ahead, illuminating the 

side of the road and leaving the road ahead of you in the 

dark. Intelligent integrated headlight system, on the other 

hand, turn their beams according to steering input so that the 

vehicle’s actual path is lit up. Another feature added to the 

system is that headlights will switched on by measuring         

light intensity with the help of Light Dependent Resistor 

(LDR). 
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I. INTRODUCTION 

Headlights of vehicle create a great danger during night 

driving. The drivers of most of the vehicles use high beam 

while driving at night. Due to this it creates discomfort to 

the person coming from opposite direction and experiences 

glare for short period of time. Glare is nothing but 

temporary blindness. If our eyes are exposed to bright light 
source of 10000 lumens, we experience a glare. Although 

source of glare is removed, image remains in our eyes that 

create blind spots. In medical world this effect is called as 

Troxler Effect. Some other reasons for accidents are steep 

turns, curved roads and blind spots. Blind spots are the areas 

around the vehicles that cannot be observed by the driver. 

Causes of blind spots are improper positioning of vehicles 

side mirror, improper street light, weather condition and 

condition of driver as well. So to overcome these problems 

we have proposed the system named as intelligent integrated 

headlight system (IIHS).            

The word Integrated defines multiple features in 
this system. Those are following: 

 Adaptive steerable headlight system 

 Anti-collision mechanism system 

 Automatic fog lamp control  

In our system headlights will rotate according to 

steering. This headlight movement will gives us better 

visibility on the curved roads. Here we also controlled the 

headlight ON-OFF depends upon sunlight by using LDR 

sensor. Whenever we are going fast on road if any vehicle 

comes near driver will get confuse at that time he may 

unable to controlled the vehicle. For this we are proposing 
anti- collision system. In this we are using Ultrasonic 

sensors for obstacle detection. 

II. LITERATURE SURVEY 

Table 1: shows list of these researches that we have referred. 

Sr. No. 
Researcher/ 

Author 
Methodology 

1. Anwar B and Development of Adaptive 

MeftahHrairi. Abu 

Bakar 

Headlamp systems. 

2. 

Gao song and 

Wang Jing ,Wang 
Hongpei, Guo 

Dong 

Study On Adaptive Front 

Lighting System Of 
Automobile Based On 

Microcontroller. 

3. 

S. Karaman, E. 

Kural, E.S. Öztür, 

T. Hacıbekir 

Adaptive Headlight System 

Design Using Hardware-In-

TheLoop Simulation 

Table 1: 

III. PROPOSED SYSTEM 

A. Block Diagram  

 
Fig. 1: Block diagram of intelligent integrated headlight 

system 

We are using different types of sensors for sensing various 

conditions which will be useful for headlight automation. 

The most important sensor will be LDR which will sense the 

light coming from front side. This LDR will be guided into 

pipe like structure to sense light from particular direction 

and according to that upper dipper switch will ON and OFF 

for respective condition.  

 
Other sensor will be POT for steering condition 

where the steering rotation is sensed and headlights will 

move accordingly which means if you are turning your 

vehicle to right direction then right side headlight will move 

to right while left headlight will focus in only straight 

direction and vice versa. 
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The ultrasonic sensor will be used for anti-collision 

avoidance which will track the distance between our car and 

obstacles. The obstacle might be another car or person. If 

distance is low then our system will alert the driver. 

 
Humidity sensor is used for fog light control in 

foggy conditions. When humidity is very high then fog light 
will switch ON automatically which will help the driver to 

drive in foggy condition.  

 

B. Arduino Mega 2560 

The Arduino Mega 2560 is a microcontroller board based on 

the ATmega2560. It has 54 digital input/output pins (of 

which 14 can be used as PWM outputs), 16 analog inputs, 4 

UARTs (hardware serial ports), a 16 MHz crystal oscillator, 

a USB connection, a power jack, an ICSP header, and a 

reset button. It contains everything needed to support the 
microcontroller; simply connect it to a computer with a USB 

cable or power it with a AC to-DC adapter or battery to get 

started.  

C. Motor and Motor driver 

Servo motors are used for providing 180 degree rotation for 
headlight. ULN2003 motor driver is useful for driving servo 

motors, relays and headlights.  

D. Ultrasonic Sensor 

The basic principle of work: 

 Ultrasonic ranging module HC- SR04 provides 2cm to 

400cm non-contact measurement function, the ranging 

accuracy can reach to 3mm. 

 Using IO trigger for at least 10us high level signal, 

 The Module automatically sends eight 40 kHz and 

detect whether there is a pulse signal back. 

 IF the signal back, through high level , time of high 

output IO duration is the time from sending ultrasonic 

to returning. 

 Test distance = (high level time × velocity of sound 

(340M/S)) / 2.  

E. Humidity Sensor 

This sensor module converts relative humidity (30-90%RH) 

to voltage and can be used in weather monitoring 

application. 

IV. EXISTING SYSTEM 

The concept of Intelligent integrated headlight system is not 

new in premium cars like Volvo, BMW, Audi, etc. where in 

this mechanism are already employed. This vehicle used 

expensive sensors, steering angle and yaw 

V. ADVANTAGES 

 Accident rate will be reduced 

 Intelligent system which automatically controls all 
headlight functions. 

 Cost effective solution 

 Increase in safety and mobility 

 It is easily applicable on any car or bus or on sports 

bike. 

VI. APPLICATIONS 

 In automobiles like four wheeler like cars 

 In two wheelers 

 In heavy vehicles like trucks  

 Driving learning vehicles 

VII. CONCLUSION 

An intelligent integrated headlight system of coming 

vehicles had been designed using LDR sensing technique. 

Thus, the system automatically switches the headlight to low 

beam when it senses a vehicle approaching from the 
opposite direction using LDR sensor. The driver should 

have turned down the bright lights immediately to avoid 

glare to the other person, however they find it difficult to do. 

Hence, the idea for the design and development of a 

prototype circuit called the intelligent integrated headlight 

system. It enables the driver to use high beam light when 

required and also automatically switches the headlight to 

low beam when it senses a vehicle approaching from the 

opposite side. Thus, the implementation of this device in 

every vehicle does not only avoid accidents but also provide 

a safe and a comfortable driving.  
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