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Abstract
In present smart environments, an intelligent smart lighting system is essential for 
increasing user comfort and energy economy. This proposal suggests a cutting-
edge smart lighting solution that combines deep learning algorithms with Internet 
of Things (IoT) technology to allow for automatic and adaptive lighting control. 
The sensing layer, network layer, and application layer make up the system’s three-
layer architecture. Real-time environmental and occupancy data is gathered using 
a variety of sensors, including motion detectors and light sensors. For additional 
processing, the gathered sensor data is sent to a cloud or edge computing platform 
via wireless communication technologies including Wi-Fi, ZigBee, and Bluetooth. 
The system can automatically turn lights on or off or change brightness depending 
on user activity and ambient lighting conditions thanks to the use of deep learning 
models that analyse occupancy patterns and forecast ideal illumination levels. The 
experimental findings demonstrate that the suggested solution maintains efficient 
lighting performance while drastically lowering wasteful energy use. As a result, 
the combination of deep learning and the Internet of Things offers an intelligent, 
scalable, and effective lighting system that can be used in smart city applications, 
commercial buildings, and households.

Keywords: Smart Lighting, Internet of Things (IoT), Deep Learning, Occupancy 
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Introduction
	 One innovation whose products are now available on the market 
is smart lighting. An Internet-connected Wi-Fi lightbulb can be 
considered a smart lighting product. [1] In addition to networking, 
computing, and data security measures, smart cities combine 
technologies for data gathering, processing, and distribution. In 
order to promote innovation across a range of applications and 
improve the quality of life for the majority of individuals, this 
integration makes use of electronic tools, sensors, and sophisticated 

OPEN ACCESS

Volume: 13

Special Issue: 3

Month: February

Year: 2026

P-ISSN: 2321-788X

E-ISSN: 2582-0397

Citation:
Somasundaram, K., 
et al. “An Intelligent 
Smart Lighting 
System Integrates IOT 
Technology with Deep 
Learning.” Shanlax 
International Journal 
of Arts, Science and 
Humanities, vol. 13,  
no. 3, 2026, pp. 276–80.

DOI:
https://doiorg/10.34293/
sijash.v13iS3-i2-
Feb.10290



277http://www.shanlaxjournals.com

Shanlax

International Journal of Arts, Science and Humanities

communication techniques.[2] People’s needs for lighting are growing along with human society’s 
rapid development. Building lighting systems are using more energy than ever before, but the 
majority of them are ineffective and don’t deliver enough light comfort.[3] In order to maximise 
the benefits of LED lighting in the advent of smart lighting, the Internet of Things (IoT) concept 
with the end device, platform, and application layer is crucial. Low energy efficiency and high 
user comfort are the ultimate goals of smart lighting research, albeit the latter is still in its infancy.
[1] More efficient energy management is urgently needed due to the growing demand for energy 
in metropolitan areas. Buildings need a lot of energy, particularly commercial and industrial 
buildings. AI-powered systems can be used to monitor, forecast, and lower energy consumption, 
resulting in significant cost savings and more effective energy use. [4] Solutions to lower global 
energy consumption, particularly electric energy, have garnered a lot of interest recently due to the 
rapid expansion of society. [5]

Related Work
	 Several studies have explored smart lighting using IoT technologies. Sensor-based systems 
using PIR sensors and ambient light sensors are widely used; however, they suffer from limited 
adaptability. Machine learning approaches such as decision trees and support vector machines 
have shown improvements, but they require extensive feature engineering. Deep learning models, 
particularly artificial neural networks (ANNs) and recurrent neural networks (RNNs), have 
demonstrated superior performance in handling complex patterns in time-series and environmental 
data. Integrating deep learning with IoT-based lighting systems remains an active research area.

Fig -1 IoT enabled smart Lighting system

	 The rate of urbanisation has skyrocketed in the last several decades. To deliver a better lifestyle, 
metropolitan areas require more advanced services and apps. One possible way to improve the 
calibre and effectiveness of municipal services is through the concept of “smart cities,” which 
involves connecting contemporary digital technology within a city. The advent of the Internet of 
Things (IoT) in smart cities has created new potential for the development of new services and 
the use of information and communication technologies to combine many application domains. 
However, all of the apps must be maintained with little energy resources in order to guarantee 
flawless services in an IoT-enabled smart city setting. Implementing IoT can greatly benefit a 
number of key areas, including the using Information and Communication Technologies.

System Architecture
	 Deep Learning and Internet of Things (IoT) technologies are combined in the layered 
architecture of the suggested intelligent smart lighting system to provide automated and energy-
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efficient lighting control. The Sensing Layer, Network Layer, and Application Layer are the three 
main layers that make up the overall system architecture. Each layer carries out a distinct task, and 
when combined, they allow for intelligent decision-making, adaptive lighting control, and real-
time monitoring.

Fig – 2 Smart Lighting System architecture diagram

Sensing Layer
	 The smart lighting system is built on top of the sensing layer. To gather data in real time, a 
variety of sensors and embedded devices are placed throughout the surroundings. These sensors 
keep an eye on variables like:
•	 	 Ambient light intensity
•	 	 Human presence and motion
•	 	 Temperature and environmental conditions
•	 	 Occupancy patterns
	 These sensors are interfaced with IoT-enabled microcontrollers, like Arduino or Raspberry Pi. 
The gathered information is used as input for deep learning models and is crucial for comprehending 
the external environment. This layer makes sure the lighting system reacts to changes in the 
surroundings and user activities in a dynamic manner.

Network Layer
	 Between the application layer and the sensing layer, the network layer serves as a communication 
link. It is in charge of sending sensor data for additional analysis to the processing unit or cloud 
platform. This layer facilitates dependable connectivity using a range of Internet of Things 
communication protocols, including:
•	 	 Wi-Fi
•	 	 ZigBee
•	 	 Bluetooth Low Energy (BLE)
•	 	 LoRaWAN
	 Integration with cloud services, remote accessibility, and smooth data transfer are all made 
possible by the network layer. Additionally, it guarantees safe and effective communication 
between servers, gateways, and smart lighting devices.

Application Layer
	 Intelligent processing and decision-making occur at the highest level of the system architecture, 
known as the application layer. In order to evaluate sensor data and forecast ideal illumination 
conditions, this layer incorporates deep learning techniques. 
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Deep learning models are capable of carrying out tasks like:
•	 	 Occupancy detection
•	 	 Activity recognition
•	 	 Light intensity prediction
•	 	 Energy optimization
	 The system automatically modifies brightness levels, turns lights on and off, and offers customised 
lighting settings based on the model’s output. This layer also provides user engagement through 
web-based or mobile applications, enabling users to establish settings, monitor lighting status, and 
obtain information on energy consumption.

Implementation of Intelligent Smart Lighting System
	 To accomplish automatic and energy-efficient lighting control, the suggested intelligent smart 
lighting system integrates deep learning algorithms, wireless communication networks, and 
Internet of Things-based sensing devices. The system is designed to sense the surroundings, send 
data in real time, and intelligently change the lighting according to occupancy and illumination 
needs. Deep learning models are integrated into the application layer to enable intelligent lighting 
control.

Methods of Deep Learning Employed
	 Convolutional neural networks, or CNNs, are used to detect activity or occupancy. Recurrent 
Neural Networks (RNN/LSTM): To forecast use trends over time. Artificial Neural Networks 
(ANN): To make decisions about brightness optimisation.

Deep Learning Techniques Used
•	 	 Convolutional Neural Networks (CNN): For occupancy or activity detection.
•	 	 Recurrent Neural Networks (RNN/LSTM): For predicting usage patterns over time.
•	 	 Artificial Neural Networks (ANN): For brightness optimization decisions.

Result and Discussion
	 Significant gains in lighting automation, energy efficiency, and user comfort were achieved 
by the suggested intelligent smart lighting system that combined deep learning and Internet of 
Things technologies. Real-time data was successfully gathered by the system from sensors such 
environmental monitoring units, motion detectors, and light intensity sensors. Deep learning 
algorithms examined occupancy patterns and ambient illumination conditions once these sensor 
values were sent to the processing platform over the Internet of Things network layer. The lighting 
system made automatic adjustments to brightness levels and switching functions based on the 
forecasts, eliminating the need for human interaction.
	 The findings of the experiment shown that by shutting off lights in vacant spaces and adjusting 
illumination based on the amount of daylight, the system successfully decreased needless 
electricity usage. When compared to conventional rule-based lighting systems, the deep learning-
based decision-making mechanism increased occupancy detection accuracy. Furthermore, by 
continuously maintaining the proper lighting levels, the adaptive control technique improved 
user comfort. The system became more adaptable and effective with the incorporation of cloud 
connectivity and UI apps, which also made remote monitoring and control possible.
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Conclusion
	 The suggested intelligent smart lighting system effectively combines deep learning methods 
with Internet of Things technology to offer an automated and effective lighting control system. The 
system can continually monitor lighting conditions and react intelligently to changes in human 
presence and ambient light intensity by utilising sensors to gather real-time environmental and 
occupancy data. The network layer facilitates dependable connection across cloud platforms 
and devices, allowing for distant accessibility and smooth data transfer. By using deep learning 
models, the system is better able to anticipate occupancy trends and adjust lighting levels, which 
saves a lot of energy and improves user comfort. By automatically altering brightness or turning 
off lights during inactive periods, the suggested method, in contrast to typical lighting systems, 
minimises needless electricity usage. The outcomes show that the system is scalable, dependable, 
and appropriate for contemporary smart spaces including residences, workplaces, and smart cities.
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