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Abstract— In present century, most of the people use vehicles 

like cars, bike, buses, trucks etc, along with the vehicles the 

safety is a major issue with the person’s condition. There are 

many safety precautions are considered in the design of 

vehicles like, gauge, air bag, braking system, speed limit etc, 

but while driving there are rules to be followed by the 

owners/drivers of the vehicle as per the country transport 

regulations, especially in the night driving dim/dip control of 

head light is necessary where else it affect glare of the person 

(driver). This feature can mainly use during night drive. This 

temporary blindness of eyes is called as glaring effect. To 

overcome these manual dipping problems, an automatic 

mechanism has made which identifies the upcoming vehicle 

that, their headlight is affecting our eyes and according to 

their response our circuit decides whether our headlight 

should be in dip mode or dim mode. In this view there is a 

need of design of a model/circuit to overcome the above 

issues, hence a “Low Cost Automatic Dipper Light Controller 

of Vehicles Using Light Dependent Resistor (LDR)” is taken 

to design and implement in the vehicles. 
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I. INTRODUCTION 

Now days the number of vehicle on road is increasing 

drastically and number of accidents on road also increases. 

Especially at night most of the accidents are occurred due to 

dazzling of headlight. While driving at night the headlight 

beam of oncoming vehicle is directly effects the driver’s eye 

and eye gets blur, it takes 3 to 8 sec to recover to its normal 

vision. The high beam of headlight causes blurriness on 

driver’s eye. If at that time vehicle speed is 70km/hr, causes 

the vehicle goes out of road or strikes on oncoming vehicle. 

Car accidents data shows that the rate of night time accidents 

is higher than that for the day time. This fact may be endorsed 

to number of parameters, among them, is the poor lighting 

conditions at night that reduce the visual capability of the 

driver. For that reason it is harder at night to see the road 

environment parameters such as warnings, cars, and traffic 

signs. At night it is very difficult to determine the nature of 

objects by human eye from long distance [2]. 

 Hence, all vehicles are equipped with a headlight 

system to grant a safe lighting for night time driving or at any 

other situation. Usually the headlight system contains two 

reflector lamps the low beam and high beam lights. Typically 

the driver manually switches between the low and high 

beams. The high beam lights provide better visibility range 

over the low beam light. Nevertheless, the high beam lights 

generate a dazzling effect on the other driver that encounters 

it. Thus, the drivers must toggle from high beam to low beam 

lights in order to avoiding dazzling other drivers moving in 

the opposite way. On the other hand low beam lights create 

less dazzling effect. 

 Although using the high beam provides more safety 

margin, drivers use the high beams much less frequently than 

they need or can , Even if the use of high beam is justified, 

drivers only use it about 25% of the total required time . The 

two major reasons for this behavior are the manual nature of 

switching between the high and low beam. The second reason 

is the fear of dazzling other drivers and therefore causes 

catastrophic accidents [3]. Therefore, an automatic controller 

to switch off the high beam lights when facing other vehicle 

is considered necessary. Such feature will make the driving 

experience more convenient in the night time. Moreover, it 

makes the road friendly to the other drivers on the road. 

II. PROBLEM STATEMENT 

In current practice, to control dipper beam manually by using 

switch this is place on the steering column. Use of manual 

dipper control is not done by most of the drivers due to many 

reasons because the operation of dipper control switch is 

hundreds of times at night driving. Other reason is the driver 

wants to pay more attention to the steering control instead of 

to dipper the head light beam. Another major cause is 'ego 

problem', which makes each one wait till the other person 

initiates dipping, which may not happen [1]. 

III. OBJECTIVES OF PROPOSED SYSTEM 

The objective of this project work using LDR based model 

for automatic dipper light control for vehicles is 

 To design and fabricate the circuit. 

 To make the circuit economical. 

 To reduce road accidents during night drive. 

 To reduce the glare or troxler effect to the human 

eyes from the high beam of vehicles. 

IV. HARDWARE AND COMPONENTS REQUIRED 

A. Light Dependent Resistor (LDR) 

 
Fig. 1: Typical LDR [5] 

A photoresistor or light dependent resistor (LDR) or photo-

conductive cell is a light controlled variable resistor. 

The resistance of a photoresistor decreases with increasing 

incident light intensity. In other words, it 

exhibits photoconductivity. A photoresistor can be applied in 

light sensitive detector circuits, and light activated and dark 

activated switching circuit [5]. 
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 A photoresistor is made of a high 

resistance semiconductor. In the dark, a photoresistor can 

have a resistance as high as several mega ohms (MΩ), while 

in the light, a photoresistor can have a resistance as low as a 

few hundred ohms. 

B. Two filament headlamp 

 
Fig. 2: Two filament headlamp [1] 

Headlight of vehicle is composed of two filaments, one for 

high beam and another for low beam as shown in figure 2. In 

this the intensity of high beam is about 1200 lumens whose 

range is 70 m and intensity of low beam is 700 lumens whose 

range is nearly equal to 25 m. In India requirement of light is 

essential from 6 pm to 5 am and the conversion of high beam 

to low beam is done by manually. Usually headlights of 

vehicles are two type, halogen and xenon bulb. 

C. ATmega328P Microcontroller 

 
Fig. 3: IC ATmega328P [6] 

ATmega 328 has 1KB Electrically Erasable Programmable 

Read Only Memory (EEPROM). This property shows if the 

electric supply supplied to the micro-controller is removed, 

even then it can store the data and can provide results after 

providing it with the electric supply.[3] Moreover, ATmega-

328 has 2KB Static Random Access Memory (SRAM). 

ATmega 328 has several different features which make it the 

most popular device in today’s market. The features consist 

of advanced RISC architecture, good performance, low 

power consumption, real timer counter having separate 

oscillator, 6 PWM pins, programmable Serial USART, 

programming lock for software security, throughput up to 20 

MIPS etc. ATmega-328 is mostly used in Arduino [6]. 

D. Relay driver 

 
Fig. 4: Relay Driver IC Circuit [3] 

A Relay driver IC is an electro-magnetic switch that will be 

used whenever we want to use a low voltage circuit to switch 

a light bulb ON and OFF which is connected to 220V mains 

supply. The required current to run the relay coil is more than 

can be supplied by various integrated circuits like Op-Amp, 

etc. Relays have unique properties and are replaced with solid 

state switches that are strong than solid-state devices. High 

current capacities, capability to stand and drive circuit 

isolation are the unique properties of Relays [3]. 

E. Light sensor 

The light sensor circuit is a simple electrical circuit, which 

can be used to control the (switch on and off) electrical load 

appliances like lights, fans, coolers, air conditioners, street 

lights, etc., automatically. By using this light sensor circuit, 

we can eliminate manual switching as the loads can be 

controlled automatically based on the daylight intensity. 

Hence, we can describe it as an automatic light sensor[3]. 

 
Fig. 5: Light sensor circuit [3] 

F. Power supply 

This system uses 12V DC supply which is directly taken from 

vehicle battery, already present in each vehicle. It provides 

constant DC supply and the system is safely operated on 

vehicle battery supply and does not require any external 

components. The battery which is used in vehicles is 

automatically charged when they are in motion. 
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V. METHODOLOGY 

A. Operating Principle  

 
Fig. 1: Block diagram of Dip-Dim control 

The figure 1 shows the block diagram of dip dim control for 

vehicles. It consists of LDR sensor, light sensor, Arduino 

mega328P, relay driver, power supply and headlamp. The 

power supply is connected to LDR sensor, Arduino mega328 

and relay driver. When the light intensity of oncoming 

vehicle falls on the LDR sensor the resistance of LDR 

decreases and signal is send to Arduino mega328[6]. The 

program in Arduino mega328 is compiled and the signal is 

given to relay to operate the switch to high beam. The relay 

is operated and headlamp is switched from high beam to low 

beam. When the light intensity on the LDR is decreased the 

resistivity in LDR is increased and sends the signal to 

Arduino mega328.The program in Arduino mega328 is 

compiled and signal is given to relay driver to operate the 

switch to low beam. Now the headlamp is switched from high 

beam to low beam. Hence, the circuit operates automatically 

on the basis of LDR sensor. 

 Based on the prototype, an actual working model of 

the same circuit has been constructed and implemented on the 

PCB, which is placed on the demo vehicle.  The source 

required is a 12 V DC supply. We have taken the DC source 

from battery. But in real-time application, this can be 

substituted from the vehicles own battery [6]. The headlights, 

LDR, Arduino board, relay driver are all connected to the 

same DC supply (Figure.1). For its working, we need to 

simulate the condition where the LDR is exposed to a bright 

light, which is actually the headlight of another vehicle 

coming from the opposite side. Thus the LDR has a change 

in resistance i.e. whenever light falls on the LDR the 

resistance is decreased otherwise resistance is remain normal 

condition. 

B. Methodology 

The circuit had been designed to be a working model. Until 

the vehicle is encountered by an opposite vehicle, it can travel 

with high beam. Once it encounters an opposite vehicle, each 

of the two vehicles senses the opposite vehicle’s light. Thus 

if either of the vehicles are using high beam, it switches to 

low beam. If the headlight is already in low beam, then no 

change occurs.But as LDR is used as the source and the 

placement of the device is highly directional, it is not affected 

by any other light sources which might be present in the 

vicinity. Moreover, the light from the vehicle’s headlamp is 

of a distinct nature. The maximum spread angle of the 

headlight is 135 degree.  The other sources will be located far 

away from the road and hence their spread angle will be very 

high. The corresponding resistance of the cell is considered. 

Therefore, a graph of resistance versus lux is plotted which 

shows a negative slope as shown in figure 8 [8]. 

 Figure 7 illustrates the flow chart for proposed work 

methodology. 

 
Fig. 7: Flow chart for proposed methodology 

VI. RESULTS AND DISCUSSIONS 

 
Fig. 8: A graph of resistance against lux [8] 
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VII. CONCLUSION 

Automatic dipper provides better safety at night time and 

drivers can drive comfortably and reach their destination 

safely. This project will provide the driver with a stress free 

driving experience at night time. It reduce the accidents, gives 

the safety for vehicles and human. It will also reduce glare 

effect to the drivers during night drive. 

 If this device is implemented in all vehicles of 

especially in India, the device will switch the high beam of 

those vehicles to low beam whenever it identify another 

vehicle coming towards with high beam. As a result road 

accidents are reduced. 

 
Fig. 9: Two vehicles are in high beam 

 
Fig. 10: Two vehicles are in low beam 

 
Fig. 11: After passing both vehicles again becomes high 

beam automatically 

 In the above figure 8 both vehicles are in high beam 

at a distance of 25cm to 30cm, when the vehicles starts 

moving the light beam of one vehicles falls on the other 

vehicle, LDR is placed in front of vehicles it senses the 

upcoming vehicles beam is in high beam and sends the signal 

to the proposed circuit to change high beam to low beam. It 

can be seen in the figure 9, in that figure light beam of both 

vehicles are in low beam. After the vehicles passes from each 

other the proposed circuit will automatically change the low 

light beam to high light beam. 
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