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Abstract- Energy-efficient lighting systems can benefit
from ambient light sensors that adjust artificial lighting
based on natural light. This helps save energy and
improves comfort by providing the right amount of light
throughout the day. The key technology includes
advanced sensors, control algorithms, and system designs
that enable real-time lighting adjustments for efficient
performance in different conditions. By using these
sensors, smart buildings can save energy and reduce
waste, supporting sustainable practices. Future research
aims to improve sensor accuracy and better integrate
these systems with loT platforms for smarter, more
responsive lighting solutions

Keywords: smart lighting system; rule-based heuristic;
energy consumption; recommendation system.

1. INTRODUCTION

With rising energy costs and a growing focus on
sustainability, optimizing lighting systems has become
increasingly important. Traditional lighting systems often
waste energy by not considering the availability of natural
light. Ambient light sensors provide a solution by
adjusting artificial lighting based on real-time light levels,
helping to reduce energy consumption and enhance user
comfort. These sensors modulate lighting to match the
surrounding conditions, making them a key component in
the development of smart buildings and sustainable
practices. Recent technological advancements have made
the use of ambient light sensors viable across a wide range
of settings, further supporting their adoption in energy-
efficient systems.

2. LITERATURE REVIEW

The increasing need for energy-efficient lighting
solutions has led to the development of innovative smart
lighting systems. Our project, ""*Optimized Energy Use
Lighting System with the Help of Ambient Light
Sensor Integration,” focuses on minimizing energy
consumption by dynamically adjusting streetlight
illumination based on available natural light. This concept
aligns with the advancements in smart lighting
technologies that utilize sensors and control techniques to
enhance energy efficiency.

Smart street lighting plays a significant role in reducing
power consumption  while ensuring adequate
illumination. The primary application of our project is
street lighting, where an ambient light sensor detects
the level of natural light available in the surroundings and
adjusts the brightness of the streetlight accordingly. By
integrating an impact light sensor, the system ensures
that artificial lighting is only used when necessary,
optimizing energy use without compromising visibility.
To achieve efficient brightness control, we implement
Pulse Width Modulation (PWM) technology in our
project. PWM is widely recognized for its effectiveness
in regulating the intensity of LED lights while
maintaining minimal energy  consumption. By
modulating the duty cycle of the power supply, PWM
reduces the voltage and current drawn by the lighting
system, thereby lowering electricity usage and enhancing
overall energy savings. Research has shown that PWM-
based dimming techniques significantly improve the
efficiency of smart lighting systems by ensuring that only
the required amount of energy is used for illumination.
Several studies have highlighted the benefits of
integrating sensor-based lighting control systems.
Previous research has demonstrated that ambient light
sensors, when combined with adaptive dimming
strategies, can reduce streetlight energy consumption
by up to 50%. Furthermore, implementing real-time light
intensity adjustments not only enhances energy efficiency
but also extends the lifespan of lighting fixtures, reducing
maintenance costs.

By incorporating ambient light sensing and PWM
control, our project offers a practical solution for smart
street lighting systems that adapt to real-world
environmental conditions. This approach not only
contributes to energy conservation but also promotes
sustainability by ensuring that artificial lighting operates
in harmony with natural light availability. Our system
aims to enhance the efficiency of streetlights by
reducing unnecessary power consumption, making it a
cost-effective and environmentally friendly solution for
urban and rural lighting infrastructure.

3. METHODOLOGY

Methodology
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This project follows a simple and practical approach to
creating an energy-efficient lighting system using ambient
light sensors. The first step was to identify the problem
with traditional lighting systems, which often waste
electricity because they don’t adjust based on natural light.
To solve this, we designed a system that uses an ambient
light sensor (BH1750) and a microcontroller (Arduino
Nano) to automatically control artificial lighting
depending on the surrounding light conditions.

The system is built with three main parts: a light sensor,
a processing unit, and a lighting control mechanism. The
sensor continuously measures natural light levels and
sends the data to the microcontroller. Based on the
readings, the controller adjusts the brightness of the lights
using MOSFET-based PWM control. Initially, SCRs were
considered, but they did not perform well, so we switched
to MOSFETSs, which work more efficiently and allow
smoother dimming.

To build the system, we carefully selected the right
components, designed a compact PCB, and ensured a
stable power supply. The software for the system was
written using Arduino IDE, with an embedded algorithm
that automatically controls the lighting. If there is enough
natural light, the system dims or turns off the artificial
lights. When natural light is low, the system increases the
brightness as needed.

Once the system was assembled, we tested it in both
simulations and real-world conditions. The results showed
that it responded quickly to changes in light and
significantly reduced electricity usage compared to
regular lighting systems. After testing, we made further
improvements by optimizing the PCB design and fine-
tuning the power management.

Looking ahead, we plan to integrate 10T technology so
that the system can be controlled remotely and used in
smart buildings. The design is flexible and can be applied
to homes, offices, and industries. By automating lighting
based on real-time light conditions, this project provides a
simple yet effective way to save energy and promote
sustainability.
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5. CIRCUIT DIAGRAM

Fig. 3 Circuit Diagram

6. CONCLUSION

This project offers an intelligent, efficient, and
sustainable lighting solution that optimally balances
natural and artificial light sources. By leveraging real-
time ambient light sensing, MOSFET-based PWM
control, and a structured PCB design, it sets a new
standard for smart lighting automation. Future research
and loT integration will further enhance its adaptability,
making it a pioneering step in energy-efficient
lighting technology.

7. FUTURE SCOPE

This project can be enhanced with iot integration, Al-
driven optimization, and wireless connectivity for smarter
automation. Future advancements may include solar
power compatibility, advanced sensors, and mobile app
control for real-time monitoring. Additionally, Li-Fi
technology can enable both lighting and data
transmission. With these upgrades, the system can be
widely adopted in smart homes, offices, industries, and
cities, promoting sustainable and intelligent lighting
solutions.
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