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Abstract: The Smart Street Lighting System is a cutting-edge initiative designed to revolutionize urban
illumination by incorporating advanced technologies for enhanced energy efficiency and safety. Key
features include intelligent activation using motion sensors to minimize unnecessary energy consumption,
light automation based on real-time data for optimized brightness, and a fault detection and monitoring
subsystem for swift maintenance. This multifaceted approach not only improves the quality of urban
lighting but also reduces energy consumption, mitigates light pollution, and promotes overall
sustainability. The project embodies a modern and responsible approach to urban infrastructure, setting a
benchmark for smart city development. In summary, the Smart Street Lighting System not only focuses
on energy conservation but also prioritizes the preservation of the natural night environment. By
seamlessly integrating automation and monitoring, the system ensures swift responses to faults,
contributing to a safer urban landscape. This innovative project exemplifies a forward-thinking model for
urban infrastructure, aligning with the broader goals of environmental responsibility and enhanced quality
of life in modern cities.
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I.LINTRODUCTION

The integration of Internet of Things (lIoT) technology into street lighting systems marks a significant
advancement in urban infrastructure, ushering in an era of smarter and more efficient cities. Unlike
traditional lighting setups with fixed schedules, loT-enabled street lighting systems harness a network of
interconnected devices to create intelligent, adaptive lighting solutions. This innovation allows for real-time
monitoring and control, enabling city administrators to remotely manage each street light's status and
respond promptly to faults. Moreover, the system's dynamic capabilities facilitate energy efficiency by
adjusting light intensity based on factors such as pedestrian or vehicular movement, weather conditions, and
time of day. The incorporation of environmental sensors further enhances functionality, providing valuable
data for urban planning and environmental monitoring. By seamlessly integrating with broader smart city
initiatives, these lighting systems contribute to the development of interconnected urban ecosystems. The
result is not only enhanced safety and security through well-lit areas but also substantial cost savings through
optimized energy usage and predictive maintenance. In essence, loT-enabled street lighting systems
exemplify a holistic approach to urban development, fostering sustainability, efficiency, and intelligence in
modern cityscapes.
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I.LITERATURE SURVEY
Table No.1 State of the art in Street Light System.

Pape | Methodology Technology Experimentation | Pros and Cons

r No. Platform

[1] Implementation of | ESP8266, LDRs, IR | Laboratory and | Pros:

IoT, motion sensors, | sensors, Pilot Deployment | Energy savings, enhanced safety,

LDRs, ESP8266 | Blynk software in Urban Area real-time monitoring.

microcontrollers Cons: Initial  setup  costs,
potential technical challenges
during deployment.

[2] Integration of smart loT, Cloud Simulation and | Pros:  Enhanced  city-wide
street lighting with Computing, Real-world Urban | efficiency, predictive analytics
broader urban | Advanced Analytics | Deployment for maintenance. Cons: Data
initiatives, data security concerns, scalability
analytics challenges in large cities.

[3] Development of | Advanced  Motion Laboratory Pros: Improved accuracy in
sophisticated Sensor  Algorithms, Testing and motion  detection, optimized
algorithms for motion | Microcontrollers Controlled Street | lighting patterns. Cons:
sensor-based lighting Environments | Algorithm complexity, potential
control false positives or negatives

[4] Integration of | Solar Panels, Wind Laboratory Pros: Reduced reliance on the
renewable energy | Turbines,Energy Testing and grid, lower  environmental
sources (solar, wind) | Storage Outdoor impact.
into street lighting Deployment Cons: High initial setup costs,

weather-dependent energy
generation.

[5] Evaluation of different Multiple loT Simulated Pros: Informed platform
loT platforms for Platforms (e.g., Environment and | selection,  improved  system
smart street lighting | Blynk, ThingSpeak) Comparative interoperability
applications Analysis .Cons: Platform-specific learning

curves, potential compatibility
ISsues

One of the most important components of urban and semiurban infrastructure is street lighting. Among its
many benefits is an increase in pedestrian and vehicle safety. These days, About 13-14% of the world's
annual electricity production is used for street lighting, and the market is constantly expanding. It is
projected that 363 million street lights will exist globally by 2027. As a result, the street lights use a
significant amount of energy, so finding ways to lower this consumption is crucial. Creating controllable,
intelligent street lighting is a subject that many researchers worldwide are very interested in. The street
lighting has been greatly improved by the lighting control network. Implementing a control system can
provide excellent results.[1]

The next generation of street lighting systems offers enhanced energy efficiency, lower costs, and better
control and management of street lighting through the use of Internet of Things (IoT)-based smart street
light systems. The integration of wireless communication, intelligent controllers, and sensors into street
lights is the fundamental idea behind a smart street light system. These smart lights can be set up to switch
on and off automatically in response to various environmental conditions, including light levels and traffic
from cars and pedestrians. 10T technology also makes it possible to remotely monitor and control them.
Smart street light systems can collect information and comments on energy usage, upkeep requirements,
and other significant aspects thanks to Internet of Things technology. Utilizing this data will allow for
system optimization and improved energy.[2]

It has advanced higher requirements for street lighting. In essence, a standard road light cannot maintain the
power as a result.
.When the lights are on, they will consistently remain on until someone turns them off. In order to increase
support and financial
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consumption utilization. It might be necessary to frequently check the board. The shortcomings of the
traditional street lighting

framework not only place a financial burden on the surrounding area. Furthermore, it restricts the
management and maintenance

of the lighting system, which causes inconvenience to the general public as a number of lights are out of
commission and no

complaints have been filed about them. It is a fundamental advancement in green lighting.[3]

Because street lighting is strategically important for maintaining social and economic stability, public
authorities in developing

nations are especially concerned about it. Every year, inefficient lighting wastes large sums of money and
contributes to

dangerous circumstances. The cost of street lighting can be significantly decreased by using energy-efficient
design principles

and technology. Manipulating the lights by hand at night is not practical and is prone to errors and energy
waste. Furthermore,

it is not practical to track the light level dynamically by hand. The use of automation and remote management
tools to regulate

streetlighting is currently popular.[4]

The development of controllable smart street lighting is another area of great interest for numerous
researchers worldwide. The

street lighting has been greatly improved by the lighting control network. Implementing a control system
can provide excellent

solutions that support sustainability and safety.In order to diagnose lamp failure remotely, record weather
data, and remotely

control lights, this paper reviews current trends in smart street lighting, with a focus on how to control light
intensity and choose

the right type of lamp. It also discusses how to connect sensors to each other. an analysis of the various
approaches is given. Our

paper compares the various systems of smart street lighting in comparison to other review papers on the
subject.[5]

I11. Aim of the Project:

The aim of the Smart Street Lighting System project is to revolutionize traditional urban lighting infrastructure
by introducing an intelligent, energy-efficient, and user-centric solution. This project seeks to address the
inherent challenges associated with conventional street lighting, such as energy wastage, high operational
costs, and light pollution. The primary objective is to deploy a system that leverages state-of-the-art
technologies, including IoT platforms, motion sensors, light-dependent control, and real-time monitoring
through the Blynk software. By doing so, the project aims to significantly reduce energy consumption by
activating lights only when necessary and adjusting their brightness levels based on ambient light conditions.
Furthermore, the integration of motion sensors enhances safety by ensuring that street lights are actively
illuminated in the presence of pedestrians or vehicles. The user-friendly interface provided by the Blynk
software enables seamless remote monitoring and control, fostering adaptability and responsiveness to user
needs. In essence, the aim is to create a smart street lighting ecosystem that not only conserves energy and
reduces operational costs but also prioritizes safety, minimizes light pollution, and embraces sustainability in
the urban environment.
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IV.SYSTEM ARCHITECTURE:

Block Diagram:

Power Supply

MICROCONTROLLER

IR SENSOR ESP 32 Blynk 2.0

STREET LIGHTS

Fig 1: - Block Diagram of Proposed System

This Diagram consists of Light Sensor as well as street lights which are more than one.The lights are connected
to the microcontroller which is the heart of the project . Power Supply is the main source for the working of the
project. Rectifier and Regulator are connected alongside which is further connected to Microcontroller.

1.Power Supply:

The power supply block provides the necessary voltage and current to all the components of the system. It
typically includes a power source, voltage regulators, and any necessary conditioning circuitry to ensure stable
power delivery.

2.ESP32:

The ESP32 is the main controller of the system. It connects to the Wi-Fi network and communicates with the
Blynk cloud server to receive control commands and send status updates.The ESP32 processes data from
sensors (IR sensor and LDR) to determine when the street lights should be turned on or off.It controls the street
lights through a relay or solid-state switch.

3.IR Sensor:
The Infrared (IR) sensor is used to detect the presence of objects or motion within its range. It helps in detecting
the presence of vehicles or pedestrians.When motion is detected, the IR sensor sends a signal to the ESP32.

4.LDR (Light-Dependent Resistor):

The LDR is a light sensor that measures the ambient light level. It is used to determine if there is enough natural
light available, so the street lights can be turned off during daylight.

The LDR sends its light level data to the ESP32.

5.Blynk 2.0:

Blynk 2.0 is a cloud-based platform for 10T applications. It provides a user-friendly interface for controlling
and monitoring 10T devices. The ESP32 communicates with Blynk to receive control commands from a
smartphone app or web interface. Users can remotely control street lights through the Blynk app, set schedules,
and receive notifications.

The Smart Street Lighting System project is a comprehensive integration of cutting-edge technologies to
enhance the efficiency and functionality of urban lighting infrastructure. At its core, the project employs
ESP8266 microcontrollers as the central processing units, orchestrating the seamless coordination of various
components. Light-Dependent Resistors (LDRs) play a pivotal role in adapting to ambient light conditions,
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ensuring that the LED street lights are activated and adjusted according to the natural illumination. Augmenting
this, Infrared (IR) sensors serve as motion detectors, enabling an intelligent response to pedestrian or vehicular
presence by activating the street lights. The ESP8266 microcontrollers, acting as the system's brain, process
data from LDRs and IR sensors to make real-time decisions on lighting conditions. This amalgamation of
ESP8266, LDRs, IR sensors, and LEDs contributes to a dynamic and energy-efficient street lighting system.
The power supply serves as the lifeblood of the system, ensuring a stable and continuous operation. Together,
these components forge a smart street lighting solution that not only conserves energy and enhances safety but
also provides a foundation for the future development of intelligent urban environments.

the ESP8266 microcontrollers serve as the intelligent hub orchestrating the intricate dance of components
designed to optimize urban lighting. The ESP8266, known for its versatility and connectivity, acts as the brains
of the system, seamlessly integrating data from various sensors and efficiently controlling the operation of the
LED street lights.

Light-Dependent Resistors (LDRs) are strategically placed to gauge ambient light levels. This real-time data
allows the system to make informed decisions about when to activate the LED lights and how much brightness
IS necessary, contributing significantly to energy conservation.

Complementing the LDRs, Infrared (IR) sensors act as vigilant guardians, detecting motion within the vicinity.
When these sensors register the presence of pedestrians or vehicles, they signal the ESP8266 to illuminate the
street lights, enhancing safety and security in areas where activity is detected.

Power supply management is critical in sustaining the system's continuous operation. The power supply unit
ensures a reliable and stable source of energy, essential for the consistent functioning of the ESP8266, sensors,
and LEDs. This emphasis on robust power supply adds a layer of reliability to the system, mitigating potential
disruptions.

The LED Street lights, under the orchestration of the ESP8266, become dynamic and adaptive sources of
illumination. By responding to environmental cues and user-defined parameters, the system not only conserves
energy during periods of low activity but also actively contributes to the reduction of light pollution.

In essence, the interplay of ESP8266, LDRs, IR sensors, power supply, and LEDs forms a sophisticated
ecosystem that transforms traditional street lighting into an intelligent, energy-efficient, and user-responsive
solution. This not only aligns with modern standards of sustainability but also lays the groundwork for the
development of smart cities that prioritize efficiency, safety, and environmental responsibility.

V.Summary and Future Work Insights

The summary of the Smart Street Lighting System project is expected to yield significant advancements in
urban lighting infrastructure, impacting energy consumption, safety, and overall sustainability. Some
anticipated results include:

Energy Savings: The implementation of intelligent controls, including motion sensors and light-dependent
resistors, is expected to lead to substantial energy savings. By activating street lights only when necessary
and adjusting brightness levels based on ambient light conditions, the project aims to minimize energy waste
and reduce overall energy consumption.

Cost Reduction: The energy-efficient operation and real-time fault detection capabilities of the system
contribute to reduced operational costs for maintaining and powering street lights. This financial efficiency
is likely to be a key result, offering long-term economic benefits to municipal authorities.

Enhanced Safety: The integration of infrared sensors for motion detection ensures that street lights are
activated in response to the presence of pedestrians or vehicles. This enhancement in visibility contributes
to improved safety for both pedestrians and drivers, reducing the risk of accidents in poorly lit areas.
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Minimized Light Pollution: The project's focus on adjusting illumination levels based on natural light
conditions and user-defined parameters contributes to minimizing light pollution. This result is crucial for
preserving the natural night environment and creating a more pleasant urban ambiance.

User-Interactive Features: The incorporation of a user-friendly interface, possibly through the Blynk
platform, allows users and administrators to interact with the system. This feature enables manual control,
real-time monitoring, and customization of lighting preferences, providing an interactive and responsive
experience.

VI.ACKNOWLEDGEMENT

We express our gratitude to our guide Prof. Dr. V.M. Rohokale for his competent guidance and timely
inspiration. It is our good fortune to complete our project under his able competent guidance. Her valuable
guidance, suggestions, helpful constructive criticism, keeps interest in the problem during the course of
presenting this “IoT enabled Street Light System” project successfully. We are very much thankful to Dr.
V.M. Rohokale Head of Department (E&TC) and also Dr. S.D. Markande, Principal, Sinhgad Institute of
Technology and Science, Narhe for their unflinching help, support and cooperation during this project work.
We would also like to thank the Sinhgad Technical Educational Society for providing access tothe
institutional facilities for our project work.

VII. References

[1] Amjad Omar, Sara Al Maeeni, Hussain Attia, Maen Takruri, Ahmed Altunaiji, Mihai Sanduleanu, “Smart
City: Recent

Advances in Intelligent Street Lighting Systems Based on IoT”, Hindawi Journal of Sensors, Published 30
November 2022.

[2] Omkar V. Ambre, Omkar D. Devalkar, Gitanjali Korgaonkar, Sammeet R. Parab, Rohit A. Howale, “Smart
Street Light

System”, International Journal of Advanced Research in Science, Communication and Technology
(NARSCT), Published

April 2023

[3] T. Santhi Sri, Rajesh Varma, V VS. Hari Krishna, K. Varun Chowdary, “Automated Street Lighting
System”, International
Journal of Innovative Technology and Exploring Engineering (JITEE), 7 May, 2019

[4] Giriyanna , Pradumna Kalal , Prapulla, Anusha M , Gaana , Shivarudrayya | Dharawadmath , Vikas Nandan ,
Sushma K, “Modern

Smart Street Light Monitoring Systems”, International Journal for Research in Applied Science &
Engineering Technology

(JRASET), September 2023.

[5] Nethravathy La, Harshitha Ka , Suheb Khan R Sa, Vishal Na, Pooja M Ra, Meghana Ma, “Intelligent Street
Lighting System
for Smart City”, International Conference on Innovative Computing and Communication,2021.

IJCRT2403292 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org ] c331


http://www.ijcrt.org/

