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ABSTRACT

Headlights are used in automobiles for illumination of road and to alert the driver of car on the opposite
end. But it also creates glaring and over illumination problems. Dimming of headlights whenever necessary is a
effective solution to this problem. Automatic dimmers of headlights is already in the market and this paper reflects
the further advancements of this concept. Lighting system is not the major source of current drawer from the
battery but if it is used extensively over a period of time significant amount of current. The headlights are operated
under constant current source from the battery. This paper addresses the solution to the problems stated above by
controlling the brightness of headlights using vehicle speed. This can be done by varying the current flowing from
battery to headlights. By controlling the brightness of the headlights using vehicle speed we can reduce the over
illumination problems and expect savings in current flowing from battery to headlights. The brightness varies from
minimum to maximum as the vehicle speed increases. The current is varied using one of the current varying
methods discussed in this paper and it takes less power consumption over normal headlights. The principle of
dimming, current varying methods and working principle is explained in this paper.
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INTRODUCTION

Automotive lighting is not the major drawer of current from battery, like the ignition system and starting
system. But it draws a significant amount of current over a period of time under constant operating conditions. The
power delivered from battery to headlights is about 55W in low beam and 65W in high beam. In a conventional
headlight the battery would deliver the constant amount of current to the headlights. A current regulator may be
used to constantly supply current to headlights.

The idea of this paper presentation is to vary the current flowing to headlights from battery by making
current as a function of speed. Based on the varying speeds under certain driving conditions, the current to
headlights is varied, thus varying the brightness of the headlamps. At low speeds the current from the battery would
be minimum, thus the brightness of the headlights would be minimum. Similarly at high speeds current flow will
be at peak, thus bulbs will glow brighter. Normally in all headlights, the brightness would always be constant so as
current. Therefore, that constant current is varied as a function of speed, which would result in less consumption of
current from the battery. Also the brightness varies according to speed due to current variation flowing through
headlights

By implementing one of the current control techniques discussed in this paper to vary the brightness of
headlights as a function of speed, we can expect savings in current flowing from battery to headlights. Also when
the brightness is automatically dimmed according to vehicle speed there will be less brightness in situations where
there must be less brightness such as cornering and parking and driving at low speeds, and high brightness when
vehicle is traveling in highways or high speeds. Also it reduces glaring of headlights at low speeds and improves
vehicle's safety at high speeds.

Need for current variation: According to ohm's law, current is a function of voltage and resistance. Hence current
can be controlled by these two parameters. In a commercial vehicle power to headlights is taken from the alternator
under normal driving conditions than from battery. The power supplied by the alternator varies under various
driving conditions. Hence battery acts a reservoir of power which supplies current whenever necessary. We may
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also encounter intermittent dimming of headlights during long travels for one or two seconds which may be a result
of faulty alternator. This indicates alternator supplies current to the headlights with battery as a backup.

The purpose of current variation is:
1. Save the amount of current that is consumed in a normal headlights where current is not varied.

2 .To show the brightness of headlamps as a measure of speed. Normally the brightness of headlamps is always
constant at low beam. Hence when brightness is varied according to speed, it reduces glaring and acts as a visual
measure of speed to the other vehicles.

Currenit varying

Battery maihods

Figure.l.

Dimming principle: Usually headlights are provided with high beam and low beam operations. High beams are
used rarely when driving in very dark roads or during late nights. Instead low beam are used often. Automatic
dimmers are used to switch the brightness from high beam to low beam. The theory behind the dimmers is that it
either reduces supply voltage to the headlights or it varies the on time of wave cycle by phase control so that less
power is consumed by headlights so there is less brightness. Initially switches were provided for dimming
purposes. Later on automatic operations were followed. Here dimming the headlights automatically according to
vehicle speed can make it as a independent unit from manual operation. No high/low beam switches has to used as
the brightness gets altered relative to vehicle speed.

The high beam switch is used to enhance the driver's vision under harder driving situations. By
eliminating this switch we have to provide correct and accurate vision to the driver in every situations. So a proper
range of intensity is selected between 2000 lumens -12000 lumens. So when speed is varied intensity of light is
varied in the specific range of intensity thus providing the driver a proper visibility. However this unit is dependent
on vehicle speed. These implications cannot be carried on to hazard warning lights or emergency braking lights or
turn signal flashers. They operate regardless of vehicle speed.

Current varying methods: In alternators power is produced according to speed of operation. Therefore the voltage
and current obtained from the alternator varies with speeds. This varying power from the alternators according to
speed can be directly supplied to the headlights so that brightness changes according to speed. But there are
instances where alternator produces no current. In such instances battery has to supply the current. This current is
varied before going to headlights according to the speed of the vehicle. This can done by the methods stated below.

Potentiometer: A potentiometer is a device used for measuring voltage or current. But it can also be used to vary
current. The potentiometer uses resistance to vary the current. The resistance vary from zero resistance to high
resistance. Simply it can be used as rheostat which varies current. In an automotive headlamp potentiometer can be
included in the circuit between the battery and headlamps. Thus it varies the current to the headlamps according to
speed of the vehicle, so that the brightness can be varied.
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Figure.2.

In a potentiometer a wiper terminal is fitted which can be moved across the resisting element to vary the
resistance. Lesser the resistance more current will flow and more will be brightness of headlights. If there is
maximum resistance low current will flow to the headlights and brightness reduces. To vary the resistance
according to speed the potentiometer wiper must be moved across the resisting element. Normally in a
potentiometer three terminals are used. One terminal is connected to supply and the other terminal is connected to
the bulbs. The wiper terminal is connected in the circuit such that it gets indication of speed from speed sensors as a
voltage or current signal. As soon as wiper terminal gets its input it moves along the resistive strip and resistance
changes. When the resistance changes current output also changes thus brightness of headlights is varied.

DC/DC Chopper: It is a device which converts fixed DC voltage into variable DC voltage. This variable voltage is
used to vary the current to the headlights which in turn varies the brightness of headlights. This is done by pulse
width modulation technique. In phase angle control thyristors and TRIAC are used.

3
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Figure.3.

It usually varies the on time of voltage cycle. By frequent on\off the voltage is varied. The speed regulation
can be done by using thyristors by providing trigger pulses to them. The trigger pulses is given by the output from
sensors. Pulse width modulation accurately sets on/off time so dimming becomes accurate. The on/off time
corresponds to acceleration and deceleration of vehicle.

Micro controller: Small microcontrollers can be used for current varying purposes. Microcontroller programming
is done based on the inputs from speed sensors and brightness of headlights is controlled by varying the current.
Based on varying speeds the current value to the headlights is altered by pre programming the microcontrollers and
activating the actuators. Microcontrollers are fast and accurate. They sense the data and according to the inputs and
actuate the output. Here the input is in the form of signals from sensors and output is in the form of voltage and
current signals to the bulbs. There are many microcontrollers used for automotive lighting applications such as
Atmel, Melaxis, Arduino, Infineon, TI microcontrollers.

Current estimation: The primary aim is to vary the brightness of headlights in accordance to vehicle speed. The
voltage from the source (battery) is 12V. Including the internal resistance of the battery and load current changes.
Current going to the bulbs is made to change by means of potentiometer or micro controller or DC chopper. The
sensor provides information of speed of the vehicle in form of signals. The Internal resistance of battery should also
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be taken into account.

For instance internal resistance of lead acid battery is 0.02Q and the resistance range is selected between 200-
1000Q2.  V=E-Ir
For minimum glowing of headlights there should be maximum resistance
I=E/(r+R) = low current
For maximum glowing of headlights there should me minimum resistance
I=E/(r+R) = high current
By using simple equation to find the current we can note that there is decrease in current from minimum to
maximum resistance. When current varies the brightness of headlamps varies. Current variation according to speed
is done by one of the current varying methods. The resistance changes according to fluctuation of speed. If the
resistance corresponding to average speed of the vehicle is less than the resistance value of normal headlights then
there will savings in current. Thus there will be less current consumption when the current to bulbs varies than
bulbs glowing to constant current.

CONCLUSION

This paper shows the current variation methods to vary the brightness of headlamps according to vehicle
speed. Many automatic dimmers are used worldwide and this ensures further advancement to this technology by
making it independent from the driver through automatic control and thus eliminating the purpose of high/low
beam switches. This concept would definitely be helpful to reduce accidents and current consumption thus making
it efficient.
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