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ABSTRACT

Nighttime road accidents are frequently associated with poor visibility and glare produced by high-intensity vehicle
headlights. This paper presents an Automatic Light Intensity Controller and Accident Reduction Control Method
designed to improve nighttime driving safety through automatic headlight control and accident detection. The
proposed system employs an Arduino Uno as the main controller and uses a Light Dependent Resistor (LDR) to
monitor surrounding light intensity and automatically adjust the vehicle headlight according to environmental
conditions. The system also incorporates obstacle detection, a vibration sensor for accident detection, GPS for
obtaining vehicle location, and GSM communication for transmitting emergency information. When an accident is
detected, the vibration sensor provides an input to the controller, which obtains the location coordinates through the
GPS module and sends an alert using the GSM module. The proposed approach reduces the need for manual headlight
switching, minimizes glare to oncoming drivers, improves visibility, and provides rapid accident notification. Thus,
the developed system provides an economical and practical approach for enhancing vehicle safety and reducing
nighttime road accidents.

Keywords— Automatic Headlight Control, Arduino Uno, LDR, Accident Detection, GPS, GSM, Vibration Sensor,
Road Safety, Light Intensity Control.

INTRODUCTION

The rapid increase in vehicle density has contributed significantly to the occurrence of road accidents. Nighttime
driving presents additional safety challenges because insufficient illumination and excessive headlight intensity can
both affect driver visibility. High-beam headlights from approaching vehicles can produce glare and temporary visual
impairment, whereas inadequate illumination can prevent drivers from identifying obstacles and road conditions in
sufficient time. Conventional vehicle lighting systems also depend heavily on manual operation, which can result in
unnecessary power consumption or inappropriate use of high- and low-beam headlights.

The Automatic Light Intensity Controller and Accident Reduction Control Method addresses these problems by
introducing sensor-based automatic headlight operation. The system adjusts lighting according to surrounding
conditions and incorporates additional safety mechanisms for obstacle and accident detection.

In the implemented system, the Arduino acts as the central controller, while the LDR monitors light intensity. A
vibration sensor detects accident conditions, and GPS and GSM modules support location acquisition and emergency
communication. The overall system therefore combines automatic illumination control with accident-response
functionality to improve road safety.

LITERATURE SURVEY

Guerra and Diaz [1] investigated adaptive headlights for improving nighttime road safety by varying headlight
direction and intensity according to parameters such as vehicle speed, steering, and road curvature. Xia and Yang [2]
proposed a dynamic headlight control system in which beam intensity and angle are automatically modified according
to vehicle operating conditions. Liu and Wang [3] developed an intelligent vehicle headlight system based on road-
condition monitoring, emphasizing sensor-based adjustment of light distribution for improved driving safety.

Sujatha and Chidambaram [4] presented an automatic headlight-dimming system based on ambient light intensity.
Their approach reduces headlight brightness when strong illumination from approaching vehicles is detected and
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increases brightness under low-light conditions, thereby reducing glare. Tan and Zhang [5] investigated automatic
headlight brightness adjustment according to environmental lighting conditions such as street illumination and
approaching vehicle headlights. These studies demonstrate the advantages of adaptive lighting; the present project
extends the concept by integrating automatic lighting with accident detection, GPS location identification, and GSM-
based notification.

PROBLEM STATEMENT

High-intensity headlights used during nighttime driving can produce excessive glare and temporary blindness for
drivers approaching from the opposite direction. At the same time, insufficient lighting reduces road visibility and
increases accident risk. Therefore, a system is required that automatically senses ambient lighting conditions and
adjusts headlight intensity without continuous driver intervention. The project uses an LDR and microcontroller-based
control to dim the headlights when excessive illumination is detected and increase illumination under low-light
conditions.

OBJECTIVES

1. To develop an automatic light intensity controller capable of adjusting vehicle headlight intensity
according to ambient lighting conditions and thereby reducing glare-related nighttime accidents.

2. To implement an accident detection and notification system using sensor-based detection together
with GPS and GSM communication for transmitting accident location information.

PROPOSED SYSTEM

The proposed system is centered on the Arduino Uno microcontroller, which receives information from the various
sensing units and controls the corresponding outputs. The LDR continuously monitors surrounding light intensity and
supplies an analog signal to the Arduino. Depending on the programmed threshold conditions, the controller
automatically changes the state or intensity of the LED headlight. Consequently, the system can provide sufficient
illumination in dark environments while reducing excessive brightness when strong light from an approaching vehicle
is detected.

The safety section of the system incorporates a vibration sensor for detecting accident conditions. When abnormal
vibration associated with an accident is detected, the sensor communicates the event to the Arduino. The controller
then obtains location coordinates through the GPS module and uses the GSM module to send the accident information
to the concerned person. The system additionally incorporates components such as an LCD, buzzer, motor driver,
motor, IR transmitter/receiver, regulated power supply, and obstacle/distance sensing arrangement.

BLOCK DIAGRAM

Fig. 1 shows the block diagram of the Automatic Light Intensity Controller and Accident Reduction Control
Method, with the Arduino Uno acting as the central controller. It processes inputs from the LDR, vibration/crash
sensor, GPS, RPS, and LIDAR sensor and controls the headlight, LCD, GSM module, buzzer, and motor through the
motor driver.
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Fig.1Block Diagram Automatic Light Intensity Controller and Accident Reduction Control Method

CIRCUIT DIAGRAM

Fig. 2 shows the circuit diagram of the Automatic Light Intensity Controller and Accident Reduction Control
Method, where the Arduino Uno is interfaced with the LDR, LIDAR distance sensor, vibration sensor, GPS, GSM,
LCD, buzzer, and motor driver. The circuit enables automatic headlight intensity control, obstacle and accident
detection, and GPS/GSM-based emergency notification.
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Fig. 2 Circuit Diagram

METHODOLOGY

The methodology begins with continuous acquisition of environmental and vehicle-related sensor information. The
LDR monitors ambient illumination, while obstacle-related sensors can identify objects in the vehicle path. Sensor
information is supplied to the Arduino, where predefined conditions are evaluated to determine the required headlight
operation. When the surrounding illumination is low, the controller increases or activates the required headlight
illumination. When excessive illumination or an approaching vehicle is detected, the headlight condition is modified to
minimize glare. The implementation described in the report uses real-time sensor information as the basis for
determining suitable headlight intensity and operating conditions.

In parallel, the accident-monitoring section continuously observes the vibration sensor. When the sensed vibration
exceeds the accident condition, the Arduino initiates the emergency-response procedure. Location information is
obtained using the GPS receiver and the GSM module is employed to transmit relevant information to a remote user.
The combined methodology therefore integrates adaptive illumination, obstacle awareness, accident sensing, location
tracking, and wireless communication into a single vehicle-safety platform.
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RESULTS AND DISCUSSION

Fig. 3 shows the developed Automatic Light Intensity Controller and Accident Reduction Control Method, integrating
adaptive vehicle lighting with accident-safety features. The prototype automatically adjusts the headlight intensity
according to ambient light and road conditions, improving nighttime visibility while minimizing glare for approaching
vehicles and reducing the need for manual high- and low-beam switching.

The accident detection section further improves the safety functionality of the prototype. When an accident condition
is detected through the vibration sensor, the Arduino processes the event and obtains GPS coordinates, while the GSM
module provides the communication mechanism for transmitting accident information. The report also discusses
improved driver comfort and visibility resulting from automated headlight operation.

Fig 3 Hardware set up
CONCLUSION

The Arduino-based Automatic Light Intensity Controller and Accident Reduction Control Method provides an
integrated approach to improving vehicle safety through adaptive illumination and accident-response mechanisms. By
employing an LDR and associated sensors, the system can automatically adjust headlight operation according to
changing environmental conditions, thereby improving visibility and minimizing glare. The use of LED headlights
also supports energy-efficient operation.

The integration of vibration sensing, GPS location tracking, and GSM communication extends the system beyond
conventional automatic headlight control by providing accident detection and emergency notification capabilities. The
developed approach therefore provides a practical framework for reducing nighttime driving hazards, improving driver
comfort, and supporting safer vehicle operation.

REFERENCES

[1] E. Guerra and D. Diaz, “Development of adaptive headlights for improving road safety during night driving,”
Proceedings of the 10th International Symposium on Automotive Lighting, pp. 231-240, 2011.

[2] Y. Xia and Z. Yang, “Dynamic headlight control system for vehicles to improve night-time visibility,” Journal of
Vehicle Engineering and Technology, vol. 38, no. 2, pp. 134-142, 2014,

© 2025, IJSREM | www.ijsrem.com DOI: 10.55041/IJSREM43610 | Page 5


http://www.ijsrem.com/

; I-.:SR::‘
«wa 82 International Journal of Scientific Research in Engineering and Management (I[JSREM)
W Volume: 09 Issue:04 | Apr-2025 SJIF Rating: 8.586 ISSN: 2582-3930

[3] Y. Liu and L. Wang, “Intelligent vehicle headlight system based on road condition monitoring,” International
Journal of Automotive Technology, vol. 19, no. 5, pp. 883-892, 2018.

[4] S. Sujatha and P. Chidambaram, “Automatic headlight dimming system based on ambient light intensity,”
International Journal of Advanced Research in Electrical, Electronics, and Instrumentation Engineering, vol. 5, no. 6,
pp. 5218-5223, 2016.

[5] W. Tan and X. Zhang, “Design and implementation of automatic headlight brightness adjustment system for
vehicles,” International Journal of Intelligent Systems and Applications, vol. 9, no. 11, pp. 57-64, 2017.

© 2025, IJSREM | www.ijsrem.com DOI: 10.55041/IJSREM43610 | Page 6


http://www.ijsrem.com/

