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ABSTRACT

The Automatic Dim and Dip System of Vehicle Headlight is designed to improve nighttime road safety by
automatically controlling the high- and low-beam operation of vehicle headlights. Conventional headlight systems
require drivers to manually change the beam according to road and traffic conditions, which may result in glare, driver
distraction, fatigue, and reduced visibility. The proposed system employs a Light Dependent Resistor (LDR) to sense
the intensity of light produced by an approaching vehicle. The sensed signal is processed using an LM358 operational
amplifier, which controls an SPDT relay for switching the headlights between high and low beams. When intense light
from an approaching vehicle is detected, the system automatically switches to low beam to minimize glare. When the
road becomes clear, the high beam is restored to provide better illumination. The proposed arrangement offers a
simple and cost-effective approach for improving driver convenience, nighttime visibility, and road safety.
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INTRODUCTION

Vehicle headlights play a vital role in providing adequate visibility during nighttime driving and under poor lighting
conditions. Conventional headlight systems require drivers to manually switch between high and low beams
depending on road and traffic conditions. High beams provide better illumination on dark highways and rural roads,
while low beams are required when another vehicle approaches to avoid excessive glare. However, drivers may
sometimes fail to change the beam at the appropriate time, which can temporarily impair the vision of oncoming
drivers and increase the risk of accidents. Continuous manual switching may also contribute to driver distraction and
fatigue.

To overcome these limitations, an Automatic Dim and Dip System for vehicle headlights is proposed using a Light
Dependent Resistor (LDR). The LDR senses changes in surrounding light intensity, particularly the headlights of
approaching vehicles, and the control circuit automatically changes the headlight from high beam to low beam when
bright light is detected. Once the approaching vehicle passes and the light intensity decreases, the system restores the
high beam to provide improved road visibility. This automatic operation reduces driver intervention, minimizes glare
to other road users, and improves safety and convenience during nighttime driving.

LITERATURE SURVEY

Various studies have investigated automotive headlight technologies to improve nighttime visibility and reduce glare.
Earlier developments included halogen and HID headlights, which provided improved brightness and longer-range
illumination but were associated with heat generation, start-up delay, and glare problems. Later, LED and laser-based
headlights offered longer operating life, reduced power consumption, and more precise beam control. Research on
automatic dim-and-dip systems further demonstrated that LDR-based sensing can detect the light intensity of an
approaching vehicle and automatically switch the headlight from high beam to low beam, thereby reducing the
requirement for manual beam control [1]-[4].
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Recent research has focused on adaptive and intelligent headlight control. Dynamic adaptive systems can adjust both
the intensity and direction of the headlight according to vehicle and traffic conditions, while vehicle-to-vehicle
communication has been proposed for coordinating DIM and DIP operation based on nearby traffic [5], [6]. Artificial-
intelligence-based systems can further analyze environmental conditions and automatically optimize illumination;
however, their performance depends strongly on sensors and may be affected by fog, rain, and other adverse
conditions [7]. Therefore, an LDR-based automatic dim-and-dip system provides a comparatively simple and
economical solution for detecting approaching headlights and automatically controlling high- and low-beam operation.

PROBLEM STATEMENT

Traditional vehicle headlights require manual switching between high and low beams. Drivers may fail to change to
low beam when another vehicle approaches, causing glare, or may fail to activate high beam on poorly illuminated
roads, resulting in inadequate visibility. Frequent manual operation can also increase driver fatigue and distraction.
Therefore, an automatic headlight control system is required to detect surrounding light conditions and appropriately
switch the headlights, thereby improving visibility and reducing glare for other road users.

OBJECTIVES

The major objectives of the proposed work are:

1. To develop an automatic dim and dip headlight system that detects approaching vehicle headlights
using an LDR and automatically switches between high and low beams.
2. To reduce glare and driver intervention while improving nighttime visibility, driving convenience, and

overall road safety.

PROPOSED SYSTEM

The proposed Automatic Dim and Dip System of Vehicle Headlight is designed to automatically control the high- and
low-beam operation according to the intensity of surrounding light. The system mainly consists of a 12 V battery,
LDR sensor, LM358 operational amplifier, relay module, switching circuit, and headlight bulb. The LDR continuously
senses the light from approaching vehicles, and the LM358 processes the corresponding sensor signal. Based on the
detected light intensity, the control circuit operates the relay to select the appropriate headlight beam.

When bright light from an oncoming vehicle falls on the LDR, its resistance decreases and the LM358 detects that the
light intensity has exceeded the preset threshold. The relay is then activated to switch the headlight from high beam to
low beam, thereby reducing glare to the approaching driver. When the vehicle passes and the detected light intensity
decreases, the system automatically restores the high beam for better road visibility. Thus, the proposed system
reduces manual intervention and provides a simple, economical, and effective solution for improving nighttime driving
safety and convenience.

BLOCK DIAGRAM

The Fig. 1 block diagram consists of a 12-V battery, ON/OFF switch, regulated power supply, LM358 operational
amplifier, SPDT relay, and headlight bulb. The LM358 processes the light-dependent input and generates the required
control signal for the relay. The relay subsequently controls the bulb according to the detected lighting condition.
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Fig 1Block diagram

CIRCUIT DIAGRAM

The Fig. 2 illustrates the overall configuration and working arrangement of the proposed system, showing the
interconnection between its major components. It represents the flow of signals and power among the different

sections to achieve the required operation.
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Fig 2 Circuit Diagram for dimmer/dipper.
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METHODOLOGY

The methodology begins with the selection and integration of the sensing, control, switching, and power-supply
sections. The LDR is positioned so that it can detect ambient light and light emitted by approaching vehicles. Its
response is calibrated to establish a threshold between bright and dark conditions. The sensing signal is supplied to the
control circuit, where it is compared with the predetermined threshold. The vehicle's 12-V battery supplies the required
electrical energy to the system.

Based on the detected light intensity, the control circuit determines the required headlight operating mode. Under
bright-light conditions, the system activates the low beam to minimize glare, while under dark conditions it selects the
high beam to provide improved visibility. The relay provides the electrical switching necessary to control the headlight
load. After integration, the system is tested under daylight, street-light, nighttime, and dark-road conditions, and the
switching threshold is adjusted to obtain reliable operation.

RESULTS AND DISCUSSION

The Fig. 3 shows the developed automatic dim and dip system, which successfully adjusts the vehicle headlights
according to variations in surrounding light intensity. During low-light conditions, the system activates the high beam
for improved road visibility, while the detection of higher light intensity causes the headlights to switch to low beam,
thereby reducing glare for approaching drivers and minimizing the need for manual headlight control.

The results indicate that the LDR-based approach can provide a relatively simple and economical method of automatic
headlight control. The system offers improved driver convenience, reduced fatigue, and better nighttime road safety.
However, LDR sensing can be affected by external light sources, fog, rain, dust, and reflections, potentially resulting
in false triggering or delayed switching. Therefore, accurate calibration is important for obtaining reliable operation
under different road conditions.

Fig 3 -Hardware setup

© 2025, IJSREM | www.ijsrem.com DOI: 10.55041/IJSREM42067 | Page 4


http://www.ijsrem.com/

e
'{IJSREN:{'
h-en 7 [nternational Journal of Scientific Research in Engineering and Management (IJSREM)
W Volume: 09 Issue:03 | Mar-2025 SJIF Rating: 8.586 ISSN: 2582-3930

CONCLUSION

The Automatic Dim and Dip System of Vehicle Headlight provides an effective approach for automatically
controlling vehicle headlights according to surrounding light intensity. The use of an LDR-based sensing mechanism
and automatic switching circuitry reduces dependence on manual beam control and helps prevent excessive glare for
approaching road users. The system therefore contributes to improved visibility, driver convenience, energy
efficiency, and nighttime road safety.

The developed concept is comparatively simple and suitable for low-cost implementation. Although environmental
conditions and unwanted light sources can influence LDR performance, proper calibration and future integration with
intelligent sensing technologies can further enhance reliability. The proposed system therefore provides a useful
foundation for smarter and safer automotive-lighting systems.
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