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Abstract 
 

Motor vehicle drivers experience a big challenge from the bright beam falling 
directly on their eyes during their drive at night-times or fog. The driver feels 

an abrupt glare for a brief duration of time while driving at night. This results 

from the intensive beam of the headlight emitting from the vehicle that is 

driving towards him in the other lane. This glare results in a person becoming 
temporarily blind when they encounter road accidents during the dark of the 

night. So, need to avoid such kind of accidents. To solve this issue, 

developing an automatic headlight control method which uses light intensity 
sensor to control and adjust the headlight brightness when it perceives the 

light intensity from the headlight of the opposite vehicle. This method helps 

the drivers to avoid such problems. The proposed system consists of light 
sensor, PIC controller and relay switching unit. Here, the Light intensity 

detection sensor (3DU5C) is connected with a PIC18F45K22 controller to 

sense the environmental details and actuates the head light according to the 

opposite vehicle light intensity conditions. 
 

Keywords: PIC controller, High beam, Vehicle, 3DU5C, PIC18F45K22 

Microcontroller. 

 
 

 
Journal of Green Engineering, Vol.10_11,  
© 2020 Alpha Publishers. All rights reserved

 

 
 

 

 

 
Journal of Green Engineering (JGE) 
 

     Volume-10, Issue-11, November 2020  

 
 

  

11306-11326.

mailto:adaikkappank.ece@hpc.ac.in
mailto:kannannithinkv@gmail.com
mailto:jaganathangct@gmail.com
mailto:adaikkappank.ece@hpc.ac.in


 
 

 

 

 
 

 

 
 

 

 
K.Adaikkappan et. al. 

 

 

 

1 Introduction 
 
The roads are witnessing increasing number of vehicles everyday. This 

lends to give a thought on the additional safety equipment and electronic 

controls to provide the users a safety. The headlamps of vehicles are made in 
such a way to let out low intensity beams and also high intensity light beams. 

The low beams are basically the beams with less intensity that are utilized 

while travelling through the night if there are more number of vehicles 
around[1]. The high beams give off extremely bright light and are turned ON 

if not many vehicles are moving on the road. If the vehicles on the opposite 

direction let out a highly illuminated light on the vehicle, the driver has no 

way other than facing the the bright illumination for a specific time that can 
result in the eyes closing or loss of vision for a brief period of time [2].  

This time duration can be sufficient for an accident to happen. Therefore, 

each and every time, there is a considerable amount of traffic in the 
surroundings, low beams get actuated such that the vehicles coming close is 

able to drive hassle-free, else highly illuminated beams are utilized along 

unacquainted roads. In case, this automated system of changing from brighter 

beams to less bright beams and vice versa is deployed, then the driving 
experience can become more safe [3].  

Automobile manufacturers such as BMW, Audi, Mercedes (and more) 

have facilitated smart headlight technology in their car models. However, 
these are only restricted to their high end models with cost greater than 20 

lakhs and more owing to which there is a doubt for the middle class buyers 

on a secure road travel [4]. 
This work seeks to build an automatic headlight dimmer for vehicles that 

will regulate the amount of light with respect to vehicle on the opposite lane 

in less economical. This design dims a vehicle headlight gradually whenever 

opposite vehicle light passes or detected by the sensor. The design uses 
3DU5C Metal Encapsulated Silicon as the primary sensor which receives 

signals in the form of light.  

The design uses PIC18F45K22 Microcontroller to monitor the sensor 
value and produce control signals to Headlight system based on the threshold 

value. This design also uses the principle Pulse Width Modulation which is 

switching a headlight on and off with respect to time. This effect will make 
precise the output of the design. The sensor of the design is placed on the 

driver side where the light from vehicles on the opposite lane is emitted. This 

setup is the best procedure for the design to achieve its objective. The design 

is activated on only one setup, either low beam or high beam. The 
architecture of PIC18F45K22 microcontroller shown in fig.1. 

 When travelling either at short or long distance, drivers usually use their 

vehicles headlight to improve their visibility and experience a safe trip. The 
intensity of high beams, as well as low beams is vital to drivers alongside 
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with existing regulations for road safety. The intensity is important especially 
during night driving that needs greater visibility due to lack of light [5]. 

The purpose of high beam is to illuminate the road in front of the driver 

when there are no vehicles on the opposite lane. More light mean more 
visibility for drivers and safety is secured. In some situations, high beams are 

used if a vehicle approaches on the lane opposite on the road. But, in this 

situation the light emitted from the vehicles headlight causes a disturbing 

glare to the vehicle on the opposite lane. In addition, if the driver is distracted 
by the light of the headlight of the vehicle on the opposite lane, he tends to 

dim his light, simultaneously signaling the opposite lane driver to do the 

same thing.  
This scenario in which drivers tend to receive a disturbing glare when 

driving causes vehicular accidents, and which is the main problem of the 

design. The proponent is designed as a revised model of a vehicles headlight 

system by automating the dimness of light emitted by vehicles headlamps. In 
addition, road accidents will be minimized. More people will tend to buy 

vehicles with those features because it will not only minimize their 

insecurities in the road, but also have more focus in driving. A need for 
automating the dimming system of the vehicles headlight is necessary to 

prevent any further infractions in the road. 

As the intensity of the light increases from the vehicles headlight, the 
visibility of the driver on the road also increases. But the disturbing glare to 

the vehicle driver on the other side lane increases. Drivers tend to dull their 

light only if they are disturbed by the light emitted by the other vehicles. The 

range of visibility tends to get low during nighttime driving so higher 
distance of the light is needed for drivers to have a safer ride. 

This proposed work enhances the lighting capability of vehicles 

headlight by adapting with its environment. Automate the headlight’s 
brightness with respect to the brightness of the headlight of the vehicle on the 

opposite lane. Controls the intensity of light of the automobiles headlights 

with regard to the amount of light the sensor receives. 
 

A. PIC18F45K22 Microcontroller 

High-Performance RISC CPU 

● Up to 1024 Bytes Data EEPROM 
● Up to 64 Kbytes Linear Program Memory Addressing 

● Up to 3896 Bytes Linear Data Memory Addressing 

● Up to 16 MIPS Operation 
● 16-bit Wide Instructions, 8-bit Wide Data Path 

Analog Features 

● Analog-to-Digital Converter (ADC) module: 

10-bit resolution, up to 30 external channels 
● Auto-acquisition capacity 

● Conversion present during Sleep 

● Fixed Voltage Reference (FVR) channel 
● Independent input multiplexing 
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● Analog Comparator module: 

● Two rail-to-rail analog comparators 
● Independent input multiplexing 

● Digital-to-Analog Converter (DAC) module: 

● Fixed Voltage Reference (FVR) with 1.024V, 2.048V and 4.096V output 

levels 
● 5-bit rail-to-rail resistive DAC with positive and negative reference 

selection 

● Charge Time Measurement Unit (CTMU) module: 
● Includes capacitive touch sensing for touch screens and capacitive 

switches 

Peripheral Specialties 

● Up to 35 I/O Pins plus 1 Input-Only Pin: 
● High-Current Sink/Source 25 mA/25 mA 

● Three programmable external interrupts 

● Four programmable interrupt-on-change 
● Nine programmable weak pull-ups 

● Programmable slew rate  

● Two Capture/Compare/PWM (CCP) modules 
 

 

Figure 1. Architecture of PIC18F45K22 
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2. Literature Review 
 

Manjula et al [6] proposed a Light-dependent resistor (LDR) that renders 
the solution for the temporary blindness and obstruction alert system, LDR is 

helpful in sensing the headlight brightness of the vehicle on the opposite side. 

Sensor obtains the light from the headlight of the opposite vehicles, which 
will be a analog signal, and thereafter it will be transformed into a digital 

format. In this controller, the intensity amount of the headlight is checked. In 

case of a high head light intensity, the information is passed onto the 

.vehicles on the opposite direction to reduce the head light intensity using 
Zigbee. This process will be the same for both the vehicles. This circuit is 

employed for to decreasing theintensity of the beam.The drawback is primary 

sensor (LDR), as it limits in distance. So, proposed automatic high beam 
controller has eliminated this issue by the use of 3DU5C metal encapsulated 

sensor. 

Karthik [7] proposed a system, where an automated headlight intensity 
beam is regulated by a photo transistor, XBee and ARM controller. It gives 

the solution for temporary blindness at night resulting due to high beam 

headlight, which could be treated. Thus, the number of accidents can be 

decreased during night such that people can travel secure during night. The 
collision with the obstacle while parking is reduced with the help of LCD IR 

Sensor and ARM Controller. It helps the driver to safely park the vehicle and 

with no damage. It is quite cost efficient and system with superior 
performance. The drawback is primary sensor (photo transistor), as it limits 

in distance and very cost effective. So, proposed automatic high beam 

controller has eliminated this issue by the use of 3DU5C metal encapsulated 

sensor and by less economical. 
Okrah et al [8] developed an automated headlight dimmer that makes use 

of a Light Dependent Resistor (LDR) sensor with the intent of dimming the 

headlight of vehicles on the opposite direction to prevent the effects on 
human eye. This helps in automatic switching of the brighter beam into a less 

bright beam, thereby minimizes the impact of glare through the sensing of 

the light intensity level of oncoming vehicle and also the need of the driver 
doing the manual switching, not done mostly was eliminated. MATLAB 

software was used in the project design. The Keil software was also used for 

the microcontroller programming. The system device was capable of 

automatic switching of the headlight to lesser intensity light while it was able 
to sense a vehicle arriving in the opposite lane with the help of LDR sensor. 

It was found that the headlight’s maximum spread angle was about 135o. 

Once the sensor obtained the overall light from the surrounding sources, the 
intensity of light would be highly decreased much less than the level of the 

triggering threshold. The sensitivity of a photo detector decides the 

association between the beam that falls on the device and the resultant output 

signal. This project also uses LDR as primary sensor and lacking in distance. 
Software usage is the main difference between the previous papers. 
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Wattamwar et al [9] introduced an automated headlight beam shifter for 

high beam control. Recently, one of the greatest challenges faced by Indian 
vehicle drivers during night time is the temporary blindness owing to the 

Upper beam (high beam) descending from the approaching vehicle. In 

addition, the victims of this issue are generally students, on whom their 

families are hugely dependent on. So, this project was decided to be 
undertaken particularly to find a solution to this problem, which has evolved 

to be common in past few decades. More than five Lakh accidents occur in 

the country every year, out of which, 41% (nearly 2 Lakh) happen due to 
road accidents during night, and 18% (nearly 90,000) happen because of the 

vehicle headlight glare. In the present condition, many automobile 

manufacturers in India have set on Mass Producing their cars with the aim of 

fulfilling their economic and financial objectives without taking the 
accidental factors due to the above stated situation into consideration. The 

incident light coming from other vehicle is captured by the photo sensitive 

element (LDR). Further it is connected to compiler. The microcontroller is 
connected to all other sensors and relay driver. The output of compiler is 

connected to microcontroller. The relay driver is further connected to relay 

which drives the headlight lamps. RF transmitter (434MHz RF Module) is 
connected to microcontroller. Power distribution board is connected to all the 

blocks to provide the power. The voltage regulator is also used for regulation 

purpose. It is also uses LDR as primary sensor and lacking in distance. RF 

transmission is the main difference between other papers. 
Akinsanmi et al [10] designed and developed an automated automobile 

headlight switching system. The headlights of vehicles are necessary for 

driving in the night. These illuminated headlights that help the driver for 
viewing during the drive at night, are a huge danger to the other users on the 

road approaching towards them. The highly illuminated vehicles lead to 

irritation taking the form of a glaring beam on the approaching driver. Just as 
a rule for night time driving, all drivers are supposed to change their 

headlights from high(brighter) beam to low(less brighter) beam when they 

see a vehicle approaching within 150 meters so as to decrease the glare beam, 

but this rule is rarely followed. The prototype is an electronic circuit, which 
uses a 12 volts power supply rendered by the car battery itself, along with a 

light dependent resistor acting as the sensor, a potential divider network 

serving in the form of a comparator to switch ON an NPN transistor that is 
connected to an SPDT relay carrying out the process of switching. This 

model reduces accidents happening at night due to this glare by introducing 

automated headlight control in automobiles. This project uses combination of 

LDR and NPN to achieve the distance. Instead, we used dedicated sensor. 
Arpita et al [11] introduced a system, which can be demonstrated using 

two vehicles where the high beam emitted from the vehicle can be controlled 

taking the help of the other car approaching in the opposite direction and vice 
versa employing a LDR sensor and Zigbee communication that massively 
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reduces the accidents happening. A prototype of automated headlight 
intensity control system is designed and it is supposed to lower the headlight 

to prevent this lightning glare. 

 This beam results in a temporary loss of vision to an individual leading 
to road accidents while driving in the night. This automatically changes the 

high intensity beam into low intensity beam thereby, decreasing the impact of 

glare through the sensing of the vehicle arriving in the opposite lane. This 

concept helps avoid the need of the driver to move to manual switching, not 
performed mostly. 

 

3 Materials and Methods 
 

 

Figure 2. Block Diagram 

The sensor helps sensing the headlight intensity value of approaching 

vehicle. Owing to the intensity change, the voltage provided to IC goes more 

or less. Based on the trigger given and threshold criteria, the output converts 
its state to high or low and based on that the relay coil will get energized or 

de-energized. Then the relay changes its position from NC to NO and it will 

make the headlight control change from HB to LB. After the vehicle that is 
approaching has gone past, the sensor moves into dark and there is a change 

in the output of IC. So, headlight beam is changed from LB to HB. 

Fundamentally, there are two modes of operation, which include, manual and 

automated mode, used for choosing between the manual and automated 
modes, SPDT switch (S1) is given. In the manual mode, the common 

practice is to make use of the SPDT switch (S2) for managing the upper and 

dipper condition of the headlight. In the manual mode the flowing reverse 
current is avoided by means of automated system, diode D2 and D3 are 

connected to NC and NO terminal, its operation is just in the forward 

direction and it is just for the automatic mode of operation. Figure 2 
represents the variou blocks involved in the proposed work. 
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3.1 Hardware 
 
3.1.1 Power Supply 

 

The ac voltage, generally 220V rms, is connected to a transformer, which 
is used for stepping down the ac voltage to the necessary dc output level. 

Then, a diode rectifier supplies a full-wave rectified voltage, which is filtered 

with the help of an ordinary capacitor filter first for generating a dc voltage. 
This resultant dc voltage generally contains some ripple or ac voltage 

fluctuations. A regulator circuit eliminates the ripples and also stays as the 

same dc value even when there is a change in the input dc voltage, or the 

load that is connected to the output dc voltage varies. This voltage regulation 
is typically got by usingthe common voltage regulator IC element. Figure 3 

represents the blocks oin power supply unit.  

 

 
 

Figure 3. Block Diagram of Power Supply Unit  

3.2 Working Principle 
 
3.2.1 Transformer  

 

The transformer will perform the stepping down of the power supply 

voltage (0-230V) to (0-12V). After this, the secondary of the potential 

transformer will be connected to the precision rectifier, built using an op–
amp. The benefits attained from the precision rectifier are that it will yield 

the output as a peak voltage in the form of DC; remaining circuits will yield 

just the RMS output. 

 
3.2.2 Bridge Rectifier 

 
As seen in the figure, if there arefour diodes connected, the circuit is 

known as a bridge rectifier. The circuit input is given to the network’s 

diagonally opposite corners, and the output is obtained from the rest of the 

two corners. Consider that the transformer is functioning correctly and a 
positive potential exists, at point A and a negative potential at point B. The 

positive potential at point A will then make D3 to be forward biased and D4 

to be reverse biased. The negative potential at point B will forward bias D1 
and reverse D2. At this moment, D3 and D1 get forward biased and will 

permit the current flowing through them; D4 and D2 get reverse biased and 

hence will restrict the flow of current. 
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The current flow’s path takes point B through D1, next through RL, and 
then through D3, the secondary of the transformer back to point B. After one-

half cycle, the secondary of the transformer reverses it polarity, thus D2 and 

D4 are forward biased andD1 and D3 are reverse biased. Now, the current 
will flow from point A through D4, next through RL, D2, through the 

secondary of transformer T1, and then back to point A. The current passing 

through RL always flows in the same direction. As the current flows through 

the load (RL) during both the half cycles of the applied voltage, this bridge 
rectifier becomes a full-wave rectifier. A benefit of a bridge rectifier in 

comparison with traditional full-wave rectifier is that using a certain 

transformer the bridge rectifier generates a voltage output,which is 
approximately two times that of the classical full-wave circuit. 

 
3.2.3 IC Voltage Regulators 

 
Voltage regulators consists a group of ICs that are popular. Regulator IC 

units include the circuitry for reference source, comparator amplifier, control 

device, and overload protection, everything in one single IC. These IC 
components yield regulation of either a static positive voltage, a static 

negative voltage, or an adjustable voltage that is defined. The regulators can 

be chosen for operating with load currents ranging between hundreds of milli 
amperes and tens of amperes, respective to power ratings from milli watts to 

tens of watts. The series 78 regulators yield constant positive regulated 

voltages that range between from 5 and 24 volts. In the same way, the series 

79 regulators yield constant negative regulated voltages that range between 5 
and 24 volts. It is represented in figure 4. 

 

 

 
 

Figure 4. Circuit Diagram of Power Supply Unit 
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3.3 3DU5C Metal Encapsulated Silicon Sensor 
 

 
Figure 5. DU5C Metal Encapsulated Silicon Sensor 

Figure 5 represents the DU5C Metal Encapsulated Silicon Sensor. 
 

3.3.1 Specification 
 

 NPN Silicon Sensor; Model : 3DU5C 

 Working Voltage(Max.) : 10V; 

 Reverse Breakdown Voltage : 15V; 

 Dark Current : 0.3uA 

 Photocurrent : 0.5-1mA; 

 Power Consumption : 30mW; 

 Peak Wavelength : 880nM 

 Body Size : 7 x 5mm/ 0.28" x 0.2"(L*D); 

 Total Length : 28mm/ 1.1"; 

 Extrinsic Material : Metal 

 Weight : 3g; 

 
3.3.2 Relay  

 

A relay (as shown in figure 6) is a switch that is electrically powered. 

The current flow through the coil of the relay generates a magnetic field that 
in turn, forces a lever to get attracted and the switch contacts are changed. 

The coil current can be either on or off and therefore the relay exhibits two 

positions of the switch and they are double through (change over) switches. 
Relays permit one circuit to change to another circuit that can be wholly 

disjointed from the first one. For instance, a battery having a low voltage can 

make use of a relay for switching a 230v AC mains circuit.  
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Figure 6. Board Relay 

No electrical connection is present within the relay between the two 

circuits; there is a connection that is both magnetic and mechanical. A 

considerably high current, typically 30mA for a 12V relay passes through the 
coil of a relay, but it can rise as high as 100mA for relays designed to operate 

with the lesser voltages. Many IC’s (chips) cannot supply this current and a 

transistor is typically employed for the amplification of the low IC current to 

a higher value necessary for the relay coil.  
Relays are generally SPDT or DPDT butt they can include several 

additional sets of switch contacts, for instance, relays having 4 sets of 

changeover contacts available any time. Nearly all relays are developed for 
PCB installation but wires can be soldered directly onto the pins, considering 

that sufficient care is taken to prevent the melting of the plastic case of the 

relay. The picture below illustrates a operational relay with its coil and 
switch contacts. A lever on the left getting attracted by magnetic effect when 

the coil is turned on can be seen. This lever changes the switch contacts. One 

set of contacts (SPDT) exists in the foreground and another at their back, 

modifying the relay DPDT. Figure 7 represents the relay coil. 
 

 
 

Figure 7. Relay Coil  

 The relay switch connections are generally marked as COM, NC 
and NO.  

 COM = Common, always connect to this, it is the moving 

section of the switch  

 NC = Normally Closed, COM is connected to this once the relay 

coil is off  

 NO = Normally Open, COM is connected to this once the relay 
coil is on  
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This system uses a relay as a switch for changing the lamp connections 

from the high beam to dipper beam. Relay is basically a electromagnetic 
switch which works if the current flows through its coil. The upper beam’s 

connection is provided to NC (Normally Close) terminal; dipper beam is 

provided to NO (Normally Open) terminal and common is connected directly 

to 12V supply. 
 

3.3.3 Toggle Switch 
 
Toggle switches are activated by a lever that is positioned in one or more 

directions. This switch is fixed in state and stays in that state unless or until 

the lever is moved in another direction. Nearly, every household application 

includes a toggle switch and it can belong to any group as given. In this, 
manual operation of HB or LB is used depending on the need of the driver. 

The Switch provides three stages such as Idle, HB and LB. Figure 8 

represents a toggle switch. 

 
Figure 8. Toggle Switch 

3.3.4Headlight 
 

A headlamp is a lamp fitted at the front-side of a vehicle for providing 

visibility on the road forward. Headlight is another name for headlamp. The 
headlight of vehicle consists of two filaments, in which one is for high beam 

and another is for low beam. Here, the intensity of high beam is nearly 1200 

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

range is approximately equivalent to 25 m. In India, light is necessary from 6 
pm to 5 am and the high beam is manually changed to low beam. Generally, 

headlights of vehicles are of two types, such as halogen and xenon bulb. 

Figure 9 represents the Double Filament Headlight. 
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Figure 9: Double Filament Headlight 

3.4 Circuit Diagram 
 

The input voltage of the circuit is +12V. The needed voltage by the PIC 
microcontroller is +5V. A voltage regulator is needed to convert the +12V 

input voltage of the car head lamp into a +5V input source for the rest of the 

circuit.  The microcontroller used is PIC18F45K22 and has built-in analog to 
digital converter. The signal from the 3DU5C Sensor which is sent to the PIC 

microcontroller is analog in nature. Figure 10 represents the PCB circuit 

diagram. 

 
 

 
Figure 10. Circuit Diagram 
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PIC18F45K22 only accepts digital signal so the built-in analog to digital 

converter is used. As the signal is accepted by the PIC microcontroller, the 
Pulse Width Modulation Module is implemented that sends out appropriate 

signal. The sensor value sent by controller unit to is given to relay. It acts like 

a switch (relay) for the signal send out by the PIC microcontroller. The 

circuit has sensor placed in-between two head lamps of the vehicle. If 
opposite lane vehicle light is at high beam means 3DU5C sensor senses the 

light intensity and send a signal to controller unit, where controller unit 

activates the relay unit and dip the head light of opposite lane vehicle. 
 

3.5 Working Principle 
 

Consider the proposed vehicle is moving in high beam. The vehicle 
approaching at the opposite direction also travels in high beam. The sensor 

will be fitted in the center of the two headlamps in the vehicle.  When the 

approaching vehicle comes near to the vehicle, it implies that the sensor 
3DU5C will sense the light intensity. Sensed value is fed back to controller 

(PIC) unit.PIC itself having intrinsic ADC, such that the analog signal of 

output from the sensor is translated to digital form. This digital value is then 
compared with the predefined value. If they are equal, then the PIC 

microcontroller will transfer the signal to the relay circuit. The relay circuit 

acts as a switching circuit. When the relay gets the signal from PIC 

microcontroller, it changes from NO to NC. And the vehicle will change to 
low beam. This way, vehicle driver in the opposite direction will not feel any 

abrupt glare, and he will cross the vehicle hassle-free. After the vehicle in the 

opposite side gets crossed, the vehicle switches to high beam. 

 
3.6 Real Time System 
 
3.6.1 System Implementation  

 

The criteria below have to be taken into account while fitting the device 

in an actual vehicle:  
1. It must be placed safely, safeguarded from external 

environmental factors such as rain, and dust.  

2. The positioning of this circuit must be in the line of sight of the 
driver, such that it reacts precisely in the same manner a driver 

would respond to the illumination. 

3. The circuit must be given a steady power each and every time 

the headlights are switched ON.  
4. It must be small as much as possible and easy for installation.  

This device must be fitted in every vehicle. With this device installed, 

every vehicle can independently function. It is safe to conclude from the 
discussions above, that the device can be well hidden in the front part of the 
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car, in between the head lamps, as shown in the figure below. This is 
regarded the desirable place since it is quite along the line of sight of the 

driver and also protected from environmental aspects and mishaps. 

 
3.6.2 System Design 

 

The entire design was done by undergoing several stages starting from 

the idea itself up to the final product which is the actual design prototype. 
Looking into the envelopment of the design we actually followed three 

separate stages in order to build a working system. The methodology maybe 

divided into two major working stages namely, data collection, and planning 
prototype design. Figure 11 represents the flow of the proposed work. 

 

 

 

Figure 11: Planning Chart for Proposed Work 

3.6.3 Data Collection 
 

1. As shown in Figure 5.1, visualize the process and plans to operate. The 

design flowchart wants to implement a step-by-step procedure in order 

to gather necessary data. 
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2. Since the design applies to automobile headlight, conducted a study on 

the operation and behavior of headlights. They were able to learn about 
the headlights operation, namely high beam and low beam, as well as 

its terminals which were realized so that output ports from 

microcontroller will be connected to its appropriate terminals. The 

power source used for automobile is a 12-volt supply/battery 
anticipating the need of voltage regulator since the microcontroller is 

operated only at 5 volts. 

3. After gathering some significant information on car headlights, studied 
some of the related analysis from different sources about headlight 

dimmer. In addition, learned that some have designed almost similar 

prototypes but in this case, the headlight dimmer did not stick only on 

high beam and low beam switching. The light sensitive car headlight 
dimmer is designed to gradually change its light output. 

4. Furthermore, some related studies, distinguished some effective 

principles that can be used in order to obtain the desired output. The 
most appropriate principle that can give the desired output is use of 

3DU5C Sensor model and light intensity (voltage based). This principle 

is similar to switching a light bulb on and off at a certain speed, thus 
making the output lesser its overall light output. 

5. Other important information collected are the following: Light is an 

analog signal, thus a need to provide an analog to digital converter since 

microcontroller only receives digital signals. 
Figure 12 represents the real time working function of a prototype model as 

Image Format 

 
 

 

Figure 12: Real Time Working Function of a Prototype Model as Image Format 
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4 Results and Discussion 
 

 The circuit is developed with the intent to be a operational model. Until 

the vehicle encounters a vehicleapproaching in the opposite lane, it can 
move with a high bright beam. When a vehicle in the opposite direction is 

seen, both the two vehicles sense the light emitted from the opposite vehicle. 

Therefore, if either one of the vehicles are making use of high beam, it 
changes to less brighter beam. In case, the headlight is in low beam already 

=, then there is no switch done. Since the vehicles are crossing each other, 

the amount of light that falls on the sensor reduces and the headlights are 
change back to their actual mode. There could questions arising about other 

sources of light present in the road such as sign boards, street lights and 

buildings. However, since sensor is utilized as the source and the positioning 

of the device is extremely directional in nature, it does not get impacted by 
any other sources of light that might exist nearby. In addition, the light 

emanating from the vehicle’s headlamp is unique. Figure 13 represents the 

comparison chart of different mode of operations 

Modes of Operation 

Case1:V1 High Beam Condition 

If V1 vehicle lamp at high beam, then sensor in V2 vehicle sense light 

intensity in V1 and ON the relay and convert high beam to low beam in V2 
vehicle. 

Case 2:V2 High Beam Condition 

If V2 vehicle lamp at high beam, then sensor in V1 vehicle sense light 
intensity in V2  and ON the relay and convert high beam to low beam in V1 

vehicle. 

Case 3: V 1 &V2 Low Beam Condition 
Both V1 & V2 Light conditions glow as it is. 

 

Figure 13: Comparison Chart of Different Mode of Operations 

 

 

 
Automated High Beam Controller For Vehicles  11322



 
 

 

 

 
 

 

 
 

 

 

 

 

 

4.1Result Table                                      

Table 1: Distance vs. Voltage/ Brightness & Luminosity 

SL.NO DISTANCE (in m) VOLTAGE  (in volts) BRIGHTNESS (in lux) LUMINOSITY (In lumens) 

1 1 3.5 40 502.65 

2 2 4.5 10 125.66 

3 3 4.8 5 62.83 

4 5 4.9 1.6 20.10 

5 10 5 0.4 5 

 

Figure 14: Comparison Chart between Distance and Voltage 

Table 1 represents the : Distance vs. Voltage/ Brightness & Luminosity 

and its graphical representation is given in figure 14. Figure 15 represents the 

comparison chart between Distance vs. Brightness & Luminosity 

 

Figure 15: Comparison Chart between Distance vs. Brightness & Luminosity 
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5 Conlcusion and Future Work 
 

Drivers face the critical problem of glare during their everyday driving. 

This occurs owing to the eyes being abruptly exposed to extremely bright 
light; to be exact, from the bright head lamps of vehicles in this scenario. 

This results in a temporary loss of vision known as the Troxler effect. Later, 

this tends to be the primary reason for accidents in the night. The driver must 
in fact turn the bright lights down instantly to prevent glare to the other 

person and this does not happen at all times. This design helps the driver to 

make use of high beam light whenever necessary. It changes the headlight 
automatically to low beam once it perceives a vehicle arriving from the 

opposite end. Therefore, the installation of this device in all vehicles in future 

will not just prevent mishaps but also ensure a secure and convenient driving 

experience. As well as in a future, server module could be added to this 
system for the receipt and storage of headlight rays parameters information in 

a database application. 
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