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Abstract
Headlights of vehicles pose a great danger during night driving. The drivers of most vehicles use high, bright beam while driving at
night. This causes a discomfort to the person travelling from the opposite direction. He experiences a sudden glare for a short period
of time. Thisis caused due to the high intense headlight beam from the other vehicle coming towards him from the opposite direction.
We are expected to dim the headlight to avoid this glare. This glare causes a temporary blindness to a person resulting in road
accidents during the night. To avoid such incidents, we have fabricated a prototype of automatic headlight dimmer. This automatically
switches the high beam into low beam thus reducing the glare effect by sensing the approaching vehicle. It also eliminates the
requirement of manual switching by the driver which is not done at all times. The construction, working and the advantages of this

prototype moded is discussed in detail in this paper.
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1. INTRODUCTION

The requirement of headlight is very common duritight
travel. The same headlight which assists the difigebetter
vision during night travel is also responsible forany
accidents that are being caused. The driver hasdheol of
the headlight which can be switched from high béhright)
to low beam (dim).
according to the light requirement by the driveuring pitch
black conditions where there are no other sourdekglt,
high beam is used to. On all other cases, low bé&am
preferred. But in a two-way traffic, there are wdds plying
on both sides of the road. So when the bright lighin the
headlight of a vehicle coming from the oppositediion falls
on a person, it glares him for a certain amountiro&. This
causes disorientation to that driver. This discamifoll result
in involuntary closing of the driver's eyes momeitya This
fraction of distraction is the prime cause of mamad
accidents. The prototype that is has been desigmellices
this problem by actually dimming down the brightatkght of
our vehicle to low beam automatically when it sense
vehicle at close proximity approaching from the ewth
direction. The entire working of the dimmer is anple
electronic circuitry arrangement which senses avittses the
headlight according to the conditions required.

2. CURRENT PROBLEM FACED BY MOTORISTS

Motorists are facing a huge problem due to thishhigam
light which falls directly onto their eyes during\dng. There
are many medical facts and figures which supposirth
problems of night driving.

The headlight has to be adgliste

2.1 Troxler Effect

In the medical world, Troxler effect is used to ctése a kind
of temporary blindness. It is otherwise known as ‘flading
effect’. A study shows that if our eyes are exposed very
bright light source of around 10,000 lumens, weesignce a
glare [1]. This glare is produced due to over expef the
rods and cones inside our eye. Even after the safrglare is
removed, an after-image remains in our eye thahtesea
blind spot. This phenomenon is called Troxler effethis
means that the driver's reaction time is increabgdl.4
seconds. For example, let us assume a motoridllirayat 60
miles per hour takes 0.5 seconds to react to arthaal will
stop within 41 feet. Due to Troxler effect, the saperson
travelling under the same conditions will take @&conds
longer to react and hence will come to a completednly at
123 feet [2]. There is a huge difference of 82.fé&is is more
than enough to cause a disaster on the road. Troider
effect is across all ages. Any one exposed to sudidight
light experiences this Troxler effect.

2.2 Accidentsdueto Troxler Effect

As discussed earlier, there are many accidentsedadse to
Troxler effect. Many accident reports have beemegsed
where a large vehicle, hitting a slow moving snrallehicle
while the latter is trying to over-take. Thoughnitight be
obvious to blame the driver, they claim to have se¢n the

smaller vehicle approaching. This is the most commo

example of illustrating the Troxler effect in oumydto-day life
[3]. Due to excessive brightness, the driver ofltrge vehicle
is blinded. So he is unable to notice the smal&hicle even
though it is right in front of him. This can be &ed if the
headlight is dipped to low beam mode. Accordindg-twbes,
the statistics shown in Figure.l gives the detaifsthe
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accidents that had occurred in the year 2013 ira Alsie to
over-bright light. It shows clearly that India tofiee list [4].
Hence, this becomes the major concern to think ofear
innovative solution that is useful and also co$aive. This
had led to the development of the automatic heltddgnmer
prototype.
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Fig-1: Accident report of Asia due to Troxler effectd@13

3. THE HEADLIGHT BEAMS

The headlight of vehicles is fitted with two bulli3ne bulb is
used for high beam and the other for the low be@m.an
average, in India, the requirement of the headligtgssential
from 6.00 pm till 5.00 am. It is most essentialidgdate night
travels. The headlight can be switched betweerbtight and
dip modes by the driver using a switch. The brigiide is
used when there are no other sources of light erstiteets to
aid with driving. Long highways, a pitch black stevith no
lights are the ideal locations where one would askeright
beam [5]. The dip or the low beam is less intersn tthe
bright beam. It is used under normal night drivaugditions.
The dip beam is aimed low at the road and gives lasge.
The high beam has a longer range but very less d@Verage.
Hence, dip beam is less intense (700 lumens) agid eeam
has a higher brightness index (1200 lumens) whetede
under a standard distance of 50 feet from the \eH&].
Figure.2 shows the range of the low beam and thle heam.

The high beam since has a longer throw and a higher

brightness index, will ultimately fall directly ahe eyes of the
driver coming on the other side of the traffic.

70m

Fig-2: Range of low beam bulb (A) and high beam bulbdB)
acar

The angle of spread of the dip beam and the higimbis
1357 and 157 respectively [5]. This again confirms on their
range and spread. A human eye can withstand atbegé of
around 1000 lumens when the source is at 20 f¢etiphce it

is very important to make sure that our vehicleigltt (high)
beam does not affect the driver coming from the osjip
direction. As it is not possible to reduce the msity of our
headlight, all we have to do is to switch downtte tlip beam
until the traffic has passed away. This will ensareafe and a
friendly driving on the road during the night.

4. THE PROTOTYPE CIRCUIT
4.1 The Layout

The circuit is a simple assembly of commonly usedud
components. The layout is shown in Figure.3. Thapanents
have been chosen with utmost care and accuracy spkeep
the design simple and easy to implement.

4.2 Components Used

The various components used in the circuit are L{Dght
dependent Resistor), two resistors as a poteniidate,
Transistor, Relay switch, LED bulbs and a Supplyage.
The LDR is used to sense the incoming light. As rtaene
suggests, its resistance value will vary accordingthe
intensity of light that is incident upon its sensbligher the
light intensity, lower will be its resistance.

The resistors used are a standard 0.25 watt, lhékim and
30 ohm. They are used a potential divider in otdecontrol
the gate current to the transistor. To sense arwalgge of
light intensities, a POT can be used.

The transistor can be a BJT (bipolar junction tistns) or a
MOSFET (metal oxide field effect transistor). If Bl used,
then the standard BC 547 is preferred. If a highweitching
speed is required, then MOSFET — IRF 840 can beé.use

The relay used is a 400 ohm caoil, 12 Volt, 5 temhiype. The
normally-open contact is connected to the low bdab of
the vehicle while the normally-closed contact isiected to
the high beam bulb.

A supply of 12 volts is required for the circuit.id taken from
the vehicle’s battery box. This is preferred forotneasons.
First, it is a constant DC supply and second, tliemo need
for introducing a separate electrical supply source

Two 0.25 watt LED bulbs are taken for simulatinge th
headlights of the vehicle. One represents the brigide bulb
and the other, the low beam bulb.
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4.3 Principle of Operation

From the layout given if Figure.3, the basic iddmw#t the
working of the circuit can be understood. The LD&tsaas a
variable resistor. So the LDR, the two resistorsmfoa
potential divider network which will decide the cemt in the
circuit. Thus, this balanced network gives a trigte the
gate/base of the transistor. The design of thiquaar circuit
gets a trigger if there is a voltage imbalancehim tircuit due
to change in resistance of the LDR due to the kglirce.

RELAY  LED2

Fig-3: Schematic diagram of dimmer circuit

The basic operation is like that of a comparatohe T
transistor’s output is connected to the relay ctiile bulbs are
already connected to the relay contacts as memntieagier.
LED 1 represents the high beam bulb which is innradly
closed (NC) condition with the relay. LED 2 repnetsethe
low beam bulb of the vehicle which is at the notgnalpen
terminal (NO) of the relay. Whenever a high-intehgbt falls
on the LDR, it's resistance drops thus creatingi@palance in
the potential divider formed between the LDR, ameb t
resistors R1 and R2. This will create a triggerentr which
turns on the transistor BC 547. The transistor gats

conduction mode and switches the relay. Hence tii@ N

terminal will get disconnected and NO terminal wik

switched. So, the vehicle’s headlight which is iight mode
(LED 1) gets turned off and the low beam mode (LBQets
turned on by the relay. This happens when theclelifom

the opposite side crosses our vehicle. Thus astttez vehicle
comes nearer, the intensity of that beam will inseeand will
hence switch our high beam light to low beam. Amdves
away, the LDR will be turned away from the movinghicle.

So the LDR resistance increases and the bridgendzda
There will hence be no trigger current and theyralaitches
back to its normal position. This will again turn the bright
beam mode bulb in our vehicle.

5. THE ACTUAL CIRCUIT
5.1 Working of the Circuit

Based on the prototype, an actual working modehefsame
circuit has been constructed. The exact same coemg®mave
been used in its construction.

The source required is a 12 V DC supply. We hakertahe
DC source from battery. But in real-time applicatithis can
be substituted from the car’s own battery pack. Aéadlights,
LDR, transistor are all connected to the same D@plsu
(Figure.4).

WE @uREs masaw
8 weesds SEEEw

Fig-4: The Actual circuit

For its working, we need to simulate the conditianere the
LDR is exposed to a bright light, which is actuallye
headlight of another vehicle coming from the opteoside.
Thus the LDR has a change in resistance.

Under normal conditions, the vehicle is using hiigtam bulb
(shown as red LED in Figure.5.(a)). This case issaered
under normal ideal conditions. At this stage, thay is in NC
condition.

Fig-5(a): Normal driving conditions

Volume: 03 Issue: 02 | Feb-2014, Available @ http://www.ijret.org 87




IJRET: International Journal of Research in Engineering and Technology

el SSN: 2319-1163 | pl SSN: 2321-7308

To understand the real-time working of this circut high
intense flash light has been used to simulate tleaiteof an
approaching vehicle. Whenever the LDR senses 4 lighas
to automatically switch from the high beam modehe low

beam mode. So, till the LDR senses the bright light

(approaching vehicle), the bright bulb will be ORED LED).

Once the intensity of the incident light goes bejoa

particular value, it means that the vehicle islose proximity
of our vehicle. The LDR senses this threshold lewvel a drop
in resistance is observed. This will send the isdos into

conduction and the relay switches its contacts.cdehe NO
contact which is connected to the low beam bulls getned
ON. As the relay is switched, the NC terminal imad OFF.
Thus the low beam light is switched ON automaticéhown
by BLUE LED in Figure5(b)). The left side of thayfire 5(b)
is illuminated by a flash light to simulate the ggace of an
approaching vehicle.

Fig-5(b): Automatic change over to low beam

5.2 The Implementation

The circuit had been constructed and proved to beking
model. There are a few criteria which need to beressed
while placing this device in a real vehicle. Theg:a

e« It should be kept at a safe place, protecting from

external environment like rain, and dust.

e The placement of this circuit should be in linehniihe
eye of the driver, so that it responds exacthhmtame
way how a driver would react to the bright light.

e The circuit should have a constant supply whenthesr
headlights are turned ON.

e It should be compact and easy to install.

This device should be place in all the vehicles.istalling
this device, each vehicle can independently openatés own.
Until the vehicle is encountered by an oppositeialehit can
travel with high beam. Once it encounters an oppoghicle,
each of the two vehicles senses the opposite ehitight.
Thus if either of the vehicles are using high bearawitches
to low beam. If the headlight is already in low tmedahen no

change occurs. As the vehicles cross each otherintansity
of light falling on the sensor decreases and thadlights
switches back to their original mode.

There might be a question of other sources of lighhe road
like sign boards, street lights and buildings. BstLDR is
used as the source and the placement of the devigighly

directional, it is not affected by any of otherhigsources
which might be present in vicinity. Moreover, thghit from

the vehicle’s headlamp is of a distinct nature. Tieximum
spread angle of the headlight is 18®nly [5]. The other
sources will be located far away from the road hedce their
spread angle will be very high. Hence by the titme $pread
light from other sources reach the sensor its Bitgwill be

very much reduced below the triggering thresholelle

From the above discussions, it has been concludattihe
device can be concealed in front of the car, neamiipers, at
the base of the windscreen (Figure 6). The descgenoted
as a red dot. This is the ideal place as it mintesdriver's
line of sight and also safe from environmental destand
accidents.

DEVICE

el

APPROACHING CAR OURVEHICLE

Fig-6: Positioning the device in vehicle

In the circuit, by using suitable adjustable resist we can
tune the circuit’'s sensitivity to our requiremenican be made
sensitive for a wide range of light beam by justyireg the

balance condition of the potential divider netwddence, the
driver can manually adjust the sensitivity levelisat it can be
customized for his personal driving comfort.

5.3 TheHuman Eye and its Sensitivity

The human eye is a very sensitive organ. It wotk®st an
entire day without any rest. Our eyes are adaptédnea

particular range of vision. We have two visions e&mthe

scotopic and photopic vision. Our eyes actually dveh
differently in different conditions. During briglurroundings,
our eyes can resist up to 3 cd/m2. This is theggiotvision.

During dark and unlit conditions, our eye switch@scotopic
vision which has a range of 30-45 pcd/m2. It takesconds
for our eyes to change from photopic vision to gpat vision.

This is also an example of Troxler effect [8]. Ag trightness
increases, the strain to focus on an object ineseabhis will

increase the response time of that person. Figushow that
as the luminous index increases, the reflectiorcgpeage
increases logarithmically. Higher the reflectiodeéx, lesser is
the ability to perceive image in the eyes [9].
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Fig-7: Relation between brightness and reflectance

Another study shown in Figure.8 represents the ahctu
adaptable conditions and limits of the eye. Thisvgh the
variation of eye response to different luminosityda
brightness [10]. The normal range, adaptable rearyd the
glare limits are shown. Thus at the glare limig tirightness
and luminosity are maximum. Above the glare linthe
human eye is forced to close to avoid exposurextessive

light [11].
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Fig-8: Eye response to various brightness levels

CONCLUSIONS

Glare during driving is a serious problem for draeThis is
caused due to the sudden exposure of our eyegerydright
light; the bright headlights of vehicles in thisseaThis causes
a temporary blindness called the Troxler effecterdually
this becomes the major reason for night accidérte. driver
should actually turn down the bright lights immedig to
avoid glare to the other person which is not hapgeriHence,
is the idea for the design and development of aopmne
circuit called the automatic headlight dimmer. Iveg the
driver to use high beam light when required. But it
automatically switches the headlight to low beamemtit
senses a vehicle approaching from the opposite. ditle

circuit consists of simple and economical composemhich
can be easily installed. The working and implenmtgottaof
the prototype are discussed in detail. The effettsight light
on the human eye are also studied. Thus the impittien of
this device in every vehicle in future will not gnkvoid
accidents but also provide a safe and a comforthbleng.
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