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Abstract— In today's cars, automatic headlights are a
modern convenience that improve safety and convenience
by removing the need for driver to manually turn on or off
their headlights. Through the detection of ambient light
levels and the autonomous activation or deactivation of the
headlights as needed, these systems mimic the functions of
the human eye. This saves energy by shutting off the
headlights when leaving into brighter areas and
guarantees enough illumination in low-light situations,
such as when entering tunnels.

Index Terms- Headlight, Light Dependent Resistor (LDR),
Battery-12V, Relay-12V.

I INTRODUCTION

A particular region of the electromagnetic field is
occupied by light, which is a type of electromagnetic
energy. In general, it refers to light that is visible,
which is both necessary for the sensation of sight and
perceptible to the human eye. Infrared light has larger
wavelengths than ultraviolet light, and visible light
typically ranges in wavelength from between 400 and
700 nanometers (nm), or 400x10~° meters until
700%107° meters. Both natural and artificial light can
be produced; artificial light is usually produced by
devices that transform electrical power into light. The
human vision is extremely sensitive and has a near-
constant resting period. It can adjust to different visual
ranges and is divided into two categories: photopic and
scotopic vision. The eye responds to various stimuli
differently. In vivid settings, or up to 3 cd/m2, which
is referred to as photopic vision. The eye transitions to
scotopic vision in low-light or dark environments,
with a sensitivity ranging from 30-45 pcd/m2. This
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phenomenon, also known as the Troxler effect, is the
change in vision from photopic to scotopic in around
4 seconds. The effort on one's eyes to concentrate on
an item increases with brightness, which prolongs
reaction times. While headlights help drivers see better
at night, they can also be a major factor in many
accidents. Headlights are necessary for nighttime
driving. Drivers have the ability to adjust their
headlights and transition among low and high beams,
which may impact visibility and result in accidents.
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1. COMPONENTS

Arduino board:

Easy-to-use hardware and software are combined in
Arduino, a free and open-source electronics system
that is perfect for professionals, students, and
enthusiasts alike. A microcontroller with the ability to
read input and control outputs, like the ATmega328P
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present in the well-known Arduino Uno, is the central
component of an Arduino board. These boards have
power pins, analog inputs, digital 1/0 pins, a reset
switch, a power connector, and a USB port for power
and programming. Writing, compiling, and uploading
code to the board is possible via the Arduino IDE, an
intuitive programming environment built on a
condensed version of C++. An LED might be set to
blink once every second in an example sketch.

LDR Sensor:

Also known as a photoresistor, an LDR (light-
dependent resistor) sensor is an electronic component
that changes resistance depending on the amount of
light it detects. Made of high-
resistance semiconductors, the resistance of an LDR
decreases as the intensity of the light increases,
making it a useful component for measuring light
levels. This property makes LDRs useful in a variety
of applications, including automatic lighting systems.
When integrated into an electronic circuit, an LDR
can perform tasks such as turning on a light at night or
adjusting the brightness of a screen based on ambient
lighting conditions. LDRs are widely used in

projects that require light detection
and control due to their simplicity and cost-
effectiveness.
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Relay:

When it's necessary to control many circuits using a
single signal or separate low-power signal for each
circuit, an electrical switch known as a relay is
employed. It is made up of an armature, a set of
contacts, and an electromagnet. The armature is drawn
to the magnetic field produced by the current flowing
through the relay's coil, opening or closing the contacts
as a result. A modest input voltage can drive a big
output voltage thanks to this mechanism, which makes
the relay useful in situations where control signals
need to be kept separate from the control circuit.

Common
Contact

Resistor:

A resistor is a basic electronic component that resists
the flow of electric current. It is used to control the
amount of current flowing through the circuit,
regulate voltage levels, distribute voltage, and
protect components by limiting current. Resistors are
passive components, meaning they do not require
power to operate. They come in many different types,
including fixed resistors, variable resistors
(potentiometers

and variable resistors), and specialty resistors
designed for specific purposes such as high
power, accuracy, or temperature stability.
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Circuit Daigram:

The Arduino board in this circuit is linked to the
battery to obtain the electricity required to operate the
headlights, relay, resistors, and LDR circuit, among
other components. The Arduino has pre-programmed
functions that it can do. The system can automatically
turn headlights either on or off based on the lighting
conditions outside thanks to the LDR sensor's
connection to the Arduino, which enables it to
communicate information about ambient light
intensity. To regulate the power flow to the headlights,
a relay is additionally linked to the Arduino. In order
to regulate the current and avoid headlamp failure
from variations in the current, resistors are also
connected in series. The smart headlamp system of the
car will operate effectively and dependably thanks to
this configuration.

I.  METHODOLOGY

Our smart car headlights save energy while improving
night driving by adjusting ambient light. The system
includes an Arduino-based controller, LED panel used
as headlights, flashlight and lighting system. The
system is activated when the vehicle's ignition is on,
allowing the driver to use sensors to detect outside.
When the external light falls below the threshold, the
controller turns on the LED panel to see the next path.
On the other hand, the controller turns off the
headlights when the outside light goes beyond the
threshold. In addition, if the ignition is not correct, the
controller will delay 5 minutes before turning off the
headlight to prevent battery discharge if the user
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forgets to turn off the headlight. This automatic system
allows the headlights to automatically adjust the
lighting according to the wvehicle's performance,
improving safety and efficiency.

CONCLUSION

By autonomously controlling headlight operation
based on ambient light levels, the automatic headlight
control system created employing Light Dependent
Resistor (LDR) sensors substantially improves driving
ease and safety. With the help of a board running
Arduino, relay, and Leds panel incorporated into the
system, headlights are able to reliably turned on in low
light and off when there is enough ambient light. This
minimizes driving workload, increases visibility,
saves energy, and safeguards the battery of the car with
an integrated delay mechanism to avoid unintentional
draining. In summary, the project showcases the useful
advantages of automating headlight management,
providing a harmonious combination of security,
effectiveness, and ease of use for contemporary
driving situations

ACKNOWLEDGMENT

We want to express our profound appreciation to
everyone who helped us to successfully finish this
project. A special thank you to "M. Balaji," our
advisor, for all of his help and assistance during the
planning, development, and implementation stages.
Additionally, we are grateful for the tools and
technical support that our college, VR Siddartha
Engineering College, offered. These helped us refine
our concept and solve problems. We are appreciative
of our peers' and colleagues' input and support.
Finally, we would like to thank our college for
helping us by providing the resources we needed to
buy the supplies and machinery. Without everyone's
cooperation and commitment, this endeavor
wouldn't have been feasible.

REFERENCES

[1] www.bmw-motorrad.com/Adaptive Headlight
System-lighting the way.pdf

[2] Design of an adaptive headlight system using
hardware loop modelling. Automotive Control

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 876



[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

1JIRT 167277

© August 2024 | IJIRT | Volume 11 Issue 3 | ISSN: 2349-6002

and Mechatronics Research Centre, Proceedings
of the 2006 IEEE International Conference on
Control  Applications. Munich, Germany,
October 4-6, 2006

Meftah-Khrairi and Anwar B. Abu Bakar,
Development of an Adaptive Headlight System.
International Conference on Computer and
Communication Engineering (ICCCE 2010),
Kuala Lumpur, Malaysia, May 11-13, 2010.

http://www.osioptoelectronics.com/application-
notes/AN-Photodiode-Parameter-
Characteristics.pdf

Hajibekir, T.; Karaman, S.; Kural, E.; Ozturk,
E.S.; Demirsi, M.; AksunGAY.vene, B., Design
of an Adaptive Headlight System Using
Hardware and Software Simulation, Computer
Aided Control System Design, 2006IEEE
International Conference on Control
Applications, 20061EEE International
Symposium on Intelligent Control, 2006 IEEE,
vol., no., pp. 915,920, October 4-6, 2006

S. T. Chrysler, P. J. Carlson, and H. Gene
Hawkins, Retroreflection effects on sign control,
0-1796-3, 2003.

Lighting the Future. Standard and High-
Performance Automotive Halogen Lamps - Hella
A. Majumder and S. Irani, Image Contrast
Enhancement Using Human Contrast Sensitivity
A. B. Watson, Temporal Sensitivity, Vision RPS,
vol. 9, 1969, pp. 947-952.

R. Shapley, E. Kaplan, and K. Purpura, Contrast

sensitivity and light adaptation of photoreceptor
or retinal networks, 1993

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY

877



