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ABSTRACT 
The proposed work makes use of light detecting resistor (LDR) to sense headlamp light of opposing vehicle and automatically 
reduces headlamp intensity of vehicle to reduce glare. The researches proved that more than 70% of accidents are caused at 
night and 95% of them are due to drivers fault. So Glare may be the main reason and most drivers complain that it is glare 
caused by opposing vehicle. In this project Headlamp intensity is reduced in three stages for three different distance of 
opposing vehicle. Here we make use of triggering concept of SCR (Silicon Controlled Resistor) to control the bulb intensity. 
The triggering pulse is generated as a delay pulse from 89C51 microcontroller. The output of Zero crossing detector circuit act 
as the interrupt pulse for microcontroller. The Operation flow starts from the sensor circuit. Sensor circuit detects the light 
intensity of opposing vehicle. The voltage output of sensor varies according to the distance of the opposing vehicle. The output 
of sensor circuit is given to ADC. ADC generates three different thermometer codes for three different distances of opposing 
vehicle. These ADC output combination codes are used for programming the microcontroller to generate different delays to 
trigger SCR. SCR is connected to headlamp bulb. Thus automatically the headlamp intensity is reduced and hence glare is 
reduced. And when applied to all vehicles, both opposing vehicle drivers are rescued from irritating night glare. 
Keywords: Microcontroller, Headlamp, glare, LDR. 

1. INTRODUCTION 
Visibility is one of the basic requirements for safe driving. Any type of obscurity in a driver’s vision can interfere with 
the driving task and impose a threat to the roadway safety. Glare is known to be one of the significant factors causing 
vision obstruction. Headlamps are one of the sources of glare.“Many drivers described being ‘blinded’ for a few seconds 
after exposure to the glare and needed to slow down, while others mentioned their involvement in a crash or a near 
miss.” The driving requires effective coordination of visual, motor, and cognitive skills. The visual skills are pushed to 
their limit at night by decreased illumination and by disabling glare from oncoming headlights. The Headlamps project 
light farther down roads, improving their owner’s driving safety by increasing the time available for reaction to the 
potential problems. Glare is proportional to headlamp brightness, so increasing headlamp brightness increases the 
potential glare for oncoming drivers, particularly on curving two lane roads. This problem is worse for older drivers 
because of their glare sensitivity, and photo-stress recovery time. The increased light projected by headlights is 
potentially valuable, but serious questions remain regarding how and where it should be projected. 
The correct positioning of the light spot depends on many factors such as, for example, road conditions and the 
condition of the vehicle. These factors change dynamically, and therefore, it is necessary for the light spot position 
adjustment to be made continuously, by appropriate methods. There is research on headlight orientation related to the 
position of the steering wheel so as to ensure proper lighting when taking a corner. There are also many researches 
aimed at providing the automatic positioning of the lights depending on the car load and its position in relation to the 
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road. In addition, while the car is moving, its position in relation to the road depends on the acceleration and on any 
irregularities of the road [4] [5].The main reason for using vehicle headlights is to improve the driving safety and 
visibility conditions of the driver, other traffic users and pedestrians [6]. Lately, several research papers and studies 
related to vehicle headlights and visibility conditions of the driver have been published [7]-[9].In night time driving 
conditions the purpose of road lighting is mainly to illuminate the road surface, while the headlights provide 
illumination to vertical surfaces, i.e. targets on the road. When the impact of dipped headlights is added to the effects of 
road lighting, both the road surface and the target are illuminated. In case the target is seen darker than the road 
surface, the vehicle headlights may result in decreasing the visibility of the target and may have a negative effect on 
driving safety [10].Development of vehicle headlights has led to the increase of luminous fluxes of the headlights. High 
intensity discharge (HID) headlamps with much greater intensity than halogen headlamps are becoming more and 
more common. Unlike halogen headlamps, HID headlamps do not use a filament. Instead, they contain an inert gas 
(Xenon), which emits light when it comes in contact with a high voltage electrical arc [10]. 

So, our proposed work automatically decreases the intensity of headlamp of our vehicle if any vehicle is heading 
opposite to our vehicle or if driving in the street roads with street lamp on. This reduces the problem of glare faced by 
the drivers significantly. This project can be implemented in the garage on every vehicle travelling on road. 

2. HEADLAMPS 

A headlamp is a   lamp attached to the front of a vehicle to light the road ahead. Headlamp performance has steadily 
improved throughout the automobile age, spurred by the great disparity between day time and night time traffic 
fatalities Modern headlamps are electrically operated, positioned in pairs, one or two on each side of the front of a 
vehicle. A headlamp system is required to produce a low and a high beam, which may be achieved either by an 
individual lamp for each function or by a single multifunction lamp. High beams (called "main beams" or "full beams" 
or "driving beams" in some countries) cast most of their light straight ahead, maximizing seeing distance, but 
producing too much glare for safe use when other vehicles are present on the road. Because there is no special control 
of upward light, high beams also causes back dazzle from fog, rain and snow due to the retro reflection of the 
water droplets. Low beams (called "dipped beams" or "passing beams" in some countries) have stricter control of 
upward light, and direct most of their light downward and either rightward (in right-traffic countries) or leftward (in 
left-traffic countries), to provide safe forward visibility without excessive glare or back dazzle. 

2.1High Beam 

The High beam (main beam, driving beam, full beam) headlamps provide a bright, centre-weighted distribution of light 
with no particular control of light directed towards other road users' eyes. As such, they are only suitable for use when 
alone on the road, as the glare they produce will dazzle other drivers. 

 

                   
   Figure 1 (a)                        Figure 1 (b) 

Figure 1(a) High Beam (b) Low Beam 
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2.2 Low Beam  
The Low beam (dipped beam, passing beam, and meeting beam) headlamps provide a distribution of light designed to 
provide adequate forward and lateral illumination with limits on light directed towards the eyes of other road users, to 
control glare. This beam is intended for use whenever other vehicles are present ahead. 

3. METHODOLOGY 
The circuit works on the principle of photo resistor .When the illumination from the other vehicles falls on the photo 
resistor, its resistance decreases with increase in the intensity of the illumination. Therefore the conductivity increases. 
As the resistance varies, the voltage output of the photo resistor circuit is inversely proportional to the intensity of the 
illumination of the oncoming vehicle. 
The varying output from the photo resistor circuit is given to the ADC which converts the analog input into the digital 
form i.e. thermometer code. These digital outputs are the input to the microcontroller. The microcontroller is 
programmed to trigger the SCR with different firing angles corresponding to the particular digital inputs to vary the 
intensity of the headlamp. The microcontroller is programmed such that if the intensity of light from the other vehicles 
increases then the intensity of our vehicle headlamp decreases up to a limit say 50% by varying the firing angle of the 
SCR thyristor. 

 
                                                   Figure 2: Block diagram of Automatic Headlamp Intensity Dimmer 

4. CONCLUSION 
This proposed work automatically decreases the intensity of the vehicle when any vehicle approaches towards it. It is 
designed and implemented using a photo resistor circuit for sensing the light and Atmel 89C51 microcontroller to 
control the intensity of the light using the output from the sensor circuitry. 
As explained the high beam intensity extends up to 150m. So when a vehicle is about 150m from a vehicle the sensor 
circuit will not sense any light. As the vehicle approaches further, the intensity of the light goes on increasing and the 
sensor circuit will start sensing the light and provide appropriate light intensity. So the driver need not dim the 
headlamp manually. The proposed work provides various levels of intensity. 
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