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ABSTRACT:

Moment's ultramodern world people preferred to live the
sophisticated life with all installations. The wisdom and
technological developments are growing fleetly to meet the below
conditions. With advanced inventions, Internet of effects( 1oT)
plays a major part to automate different areas like health
monitoring, business operation, agrarian irrigation, road lights,
class apartments,etc., presently we use homemade system to
operate the road lights, this leads to the enormous energy waste in
all over the world and it should be changed. In this check we
studied about, how 10T is used to develop the road lights in the

smart way for our ultramodern period. It's an important fact to

break the energy heads and also to develop the road lights to the
entire world. In addition, with the study on smart road lighting
systems we anatomized and described different detectors and
factors which are used in 10T terrain. All the factors of this check
are constantly used and veritably modest but effective to make the

unswerving intelligence systems.
INTRODUCTION

In recent times, there has been a growing need for further
sustainable and effective lighting systems for metropolises.
Traditional road lighting systems are frequently outdated and not
designed to optimize energy consumption. likewise, the lighting

patterns are generally not acclimatized to
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factual operation, leading to gratuitous energy waste. These
challenges have urged experimenters and masterminds to explore
new technologies and results that can ameliorate the sustainability
and effectiveness of public lighting systems.

One of the promising technologies that have surfaced in recent
times is the Internet of effects( 10T). IoT enables the connection of
physical bias similar as detectors, cameras, and other smart bias to
the internet, allowing for the collection and analysis of data in
real- time. When combined with pall computing, 10T can give a
important platform for assaying and optimizing data for public
lighting systems.

In this design, we propose a Smart Street Light System using loT
with Cloud Computing. The end of this design is to develop a
more effective and sustainable lighting system for public areas.
The proposed system utilizes 10T detectors to descry rambler and
vehicular business in real- time. pall computing platforms similar
as AWS and Azure are used to dissect the collected data and

optimize the lighting patterns grounded on the business inflow.

This study aims to address the issue of high power consumption
and energy operation in Pakistan by proposing a new approach to
road lighting that involves monitoring ongoing business and
conforming the lights( On/ Off) consequently. The proposed
approach has several implicit benefits, including the reduction of
CO2 emigrations and light pollution, enhancement of everyday

living norms, and significant cost savings on electricity bills.

By enforcing this approach, we can significantly reduce the
quantum of energy consumed by streetlights, thereby reducing the
carbon footmark and contributing to a further sustainable terrain.
also, by controlling the lighting situations grounded on the current
business conditions, we can insure that the lighting is optimized
for safety and convenience, thereby perfecting the quality of life
for residers and callers likewise.

Overall, this approach represents a promising result to the
challenges of energy consumption and sustainability in Pakistan
and can serve as a model for other developing countries looking to
borrow more effective and sustainable lighting results. The
proposed system has the implicit to make a significant impact on

the terrain, frugality, and social weal of the country, and its
perpetration should be seriously considered by policymakers and

stakeholders in the field of energy operation.
PROBLEM:

High Energy Consumption: Traditional street lights consume a
significant amount of energy, leading to high electricity bills and

negative environmental impacts.

Lack of Adaptive Lighting Control: Existing street lighting
systems may not provide adaptive lighting control, resulting in
energy waste during low-traffic periods or over-illumination

during high-traffic periods.

Maintenance Issues: Traditional street lighting systems often
require manual maintenance, which can be time-consuming and

costly.

Inefficient Monitoring: Existing monitoring systems may not
provide real-time data on the status of street lights, making it
difficult to identify and fix any problems that may arise.

Safety Concerns: Poorly lit streets can lead to safety concerns,

particularly for pedestrians and motorists.
LITERATURE REVIWE

Several studies have been conducted on the topic of smart lighting
systems using 10T and cloud computing. In a study by Chen et al.
(2019), a smart street lighting system was proposed that utilizes
10T sensors to detect the presence of pedestrians and vehicles. The
system was designed to adjust the lighting levels based on the

detected traffic flow, resulting in significant energy savings.

Similarly, in a study by Singh and Ahuja (2018), an loT-based
smart lighting system was developed that used machine learning
algorithms to predict the lighting requirements based on the time
of day, weather conditions, and other factors. The proposed
system was able to reduce energy consumption by up to 40%

while maintaining adequate lighting levels.

In another study by Maresova et al. (2019), a cloud-based loT
platform was developed to monitor and control public lighting
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systems. The system utilized sensors and other smart devices to
collect data in real-time, allowing for the optimization of lighting

patterns and the detection of faults and failures in the system.

Despite the progress made in this area, there are still some gaps in
the literature that need to be addressed. For example, most of the
existing studies have focused on the use of 10T sensors for data
collection, but there is a need for more research on the integration

of cloud computing for data analysis and optimization.

The proposed Smart Street Light System using loT with Cloud
Computing aims to address this gap by utilizing cloud-based
analytics to optimize lighting patterns based on real-time traffic
data. The system is designed to reduce energy consumption, lower
maintenance costs, and enhance safety in public areas.

In a study by Palomar et al. (2020), a cloud-based 10T platform
was used to optimize the lighting system in a university campus.
The system utilized data from loT sensors and cloud-based
analytics to adjust lighting levels based on occupancy and daylight
availability, resulting in a 25% reduction in energy consumption.

In a study by Lee et al. (2018), a smart street lighting system was
developed that used machine learning algorithms to predict the
lighting requirements based on historical data. The system was
designed to adapt to changes in traffic flow and weather

conditions, resulting in significant energy savings.

In a study by Kim et al. (2019), a cloud-based IoT platform was
developed to monitor and control street lighting systems in real-
time. The system utilized data from sensors and other smart
devices to optimize lighting patterns and detect faults and failures
in the system, resulting in reduced maintenance costs and

improved reliability.

In a study by Gonzalez-Briones et al. (2020), a smart lighting
system was developed for public parks that used loT sensors and
cloud-based analytics to adjust lighting levels based on occupancy
and user preferences. The system was designed to improve user

experience and reduce energy consumption.

In a study by Taha et al. (2019), a smart lighting system was

developed for a shopping mall that used 10T sensors and cloud-

based analytics to optimize lighting levels based on customer
traffic and occupancy. The system was designed to improve

customer experience and reduce energy consumption.

Overall, the literature survey highlights the growing interest in
smart lighting systems using loT and cloud computing for
improving the sustainability and efficiency of public
infrastructure. The proposed Smart Street Light System using loT
with Cloud Computing aims to build upon the existing literature
by developing a more advanced and integrated system that utilizes
cloud-based analytics for optimizing lighting patterns. The
research questions that this project aims to address are aligned
with the gaps identified in the literature, and the results of this
project can provide valuable insights for cities and municipalities
to implement more efficient and sustainable lighting systems.

In a study by Xu et al. (2020), a smart street lighting system was
proposed that utilized 10T sensors and cloud computing to adjust
lighting levels based on real-time traffic data. The system was
designed to improve traffic safety and reduce energy consumption,
and the results showed that the proposed system was effective in
reducing energy consumption while maintaining adequate lighting

levels.

In a study by Khan et al. (2021), a cloud-based 10T platform was
developed to monitor and control street lighting systems in real-
time. The system utilized data from loT sensors and cloud-based
analytics to optimize lighting patterns and detect faults and
failures in the system. The results showed that the proposed
system was effective in reducing energy consumption and

maintenance costs while improving the reliability of the system.
PROPOSED METHOD

The central objective of this project was to develop a cloud-based
smart lighting system prototype (illustrated in Figure 2) that
addresses the issue of excessive energy consumption by
streetlights, while also ensuring optimal lighting conditions in
different situations. The system is designed to detect the presence
of human beings and vehicles, including light and heavy traffic,
and automatically turn on the lights based on the detected activity.
Unlike conventional lighting systems that operate on a fixed
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schedule or rely on daylight sensors, our system operates
independently of day and night cycles to conserve energy and

reduce electricity bills.

To achieve this, we employed a range of cutting-edge
technologies, including LiDAR, Arduino microcontroller, cloud
server, and internet card. The system is designed to interface with
these technologies seamlessly to ensure accurate and reliable
detection of human and vehicular activity and adjust lighting
levels accordingly. By using a cloud-based architecture, we were
able to leverage the power of the internet to enable remote
monitoring and control of the lighting system, making it easier to

manage and optimize energy usage.

Overall, the cloud-based smart lighting system represents a
significant step forward in the quest for more energy-efficient and
sustainable lighting solutions for urban environments. With its
advanced features and capabilities, it has the potential to
revolutionize the way we think about street lighting and energy

consumption.
Advantage of Proposed System:

Energy Efficiency: The smart street light system can save energy
by turning off the lights when there is no traffic, and turning them
on when needed. This can result in significant energy savings,
which can reduce the carbon footprint of cities and contribute to

sustainable development.

Cost-effectiveness:By using 10T and cloud computing
technologies, the system can be designed and implemented at a
lower cost compared to traditional street lighting systems. The
system can also reduce maintenance costs by detecting and

reporting malfunctions in real-time, enabling quick repairs.

Improved Safety: The system can improve safety by providing
better visibility for pedestrians, cyclists, and drivers. The system
can also detect accidents and report them in real-time, enabling
faster emergency response.

Real-time Monitoring and Control: The system provides real-
time monitoring and control of the street lights, enabling the city

authorities to optimize the lighting based on the traffic and

weather conditions. The system can also detect failures and
malfunctions in real-time, and notify the authorities for quick

repairs.

Cloud-based Data Storage and Analytics: The system can store
the sensor data in the cloud, enabling the city authorities to
analyze the data and generate insights for better decision-making.
The system can also provide historical data for trend analysis and

forecasting.

Scalability and Customization: The system can be easily scaled
and customized to meet the specific needs of different cities and
communities. The system can also be integrated with other smart
city systems, such as traffic management, waste management, and
public safety.

METHODOLOGY:

Requirement analysis: The first step in the methodology is to
identify the requirements of the proposed system by conducting a
thorough analysis of the existing literature, as well as by
consulting with stakeholders such as city officials, residents, and
lighting experts. This will involve identifying the key features and
functionalities of the system, as well as the technical and

operational requirements.

System design: Based on the requirements identified in step 1, the
next step is to design the overall architecture of the system,
including the hardware and software components, and their
respective functionalities. This will involve selecting the
appropriate sensors, controllers, and other devices for collecting
and transmitting data, as well as designing the cloud-based
analytics and control  system.Hardware and  software
implementation: The next step is to implement the hardware and
software components of the system. This will involve setting up
the sensors, controllers, and other devices, as well as developing

and integrating the cloud-based analytics and control system.

Testing and evaluation: Once the system is implemented, it will
be tested and evaluated to ensure that it meets the requirements
identified in step 1. This will involve testing the sensors and
controllers for accuracy and reliability, as well as evaluating the
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effectiveness of the cloud-based analytics and control system in

optimizing lighting patterns.

Deployment and maintenance: The final step is to deploy the
system in a real-world setting and to establish a maintenance and
support system for ensuring the ongoing performance and
reliability of the system. This will involve training staff and
stakeholders on the use and maintenance of the system, as well as
establishing protocols for detecting and addressing any faults or
failures in the system.Overall, the methodology for the Smart
Street Light System using loT with Cloud Computing project
involves a comprehensive approach to system design,
implementation, testing, and deployment that aims to ensure the
effectiveness, efficiency, and sustainability of the proposed
system.

Hardware Requirements:

% LED lights

< Street Light

% Light sensors (LDR sensors or photodiodes)

< Microcontroller board (such as Arduino or Raspberry
Pi)

<+ Power supply unit (such as batteries or solar panels)

Street Lights: You will need LED street lights with compatible
embedded systems that can be controlled remotely. You can either
purchase them or retrofit existing street lights.

Sensors: You will need sensors to measure various parameters
such as light intensity, temperature, humidity, and motion. You
can use sensors such as Light Dependent Resistor (LDR), Passive

Infrared (PIR) sensors, and temperature and humidity sensors.

Microcontrollers: You will need microcontrollers such as
Arduino or Raspberry Pi to control the street lights and process the
data from the sensors.

Communication Module: You will need a communication
module such as Wi-Fi, GSM, or LoRa to connect the street lights

to the internet and enable communication between them.

Power Supply: You will need a power supply for the street lights
and the microcontrollers. You can use a power supply such as a

battery, solar panel, or traditional power source.
Software Requirements

% Cloud-based analytics platform (such as AWS loT or
Google Cloud 10T)

< Programming software (such as Arduino IDE or Python)

+ Database management system (such as MySQL or
MongoDB)

¢+  Operating system (such as Raspbian or Ubuntu)

The cloud-based analytics platform is used for analyzing the data
collected from the sensors and for optimizing the lighting patterns
based on real-time traffic data. The web application provides a
user interface for monitoring and controlling the system in real-
time. The programming software is used for programming the
microcontroller board, while the database management system is
used for storing and retrieving data from the system. Finally, the
operating system is the software environment that runs on the
microcontroller board or the cloud-based analytics platform.

Overall, the hardware and software requirements for the Smart
Street Light System using loT with Cloud Computing project are
designed to provide a reliable, efficient, and scalable solution for
managing and controlling street lighting systems in real-time.

Arduino(IDE):

The Arduino Software (IDE) is a free and open-source software
tool that makes it easy to write, edit, and upload code to Arduino
boards. This software can run on different platforms such as
Windows, MAC OS, and Linux, making it widely accessible to
anyone with a compatible computer. The environment is written in
Java programming language, which means that Java software
needs to be installed on the machine before running the IDE. This
software is designed to be used with any Arduino board, providing
a flexible and customizable programming experience to users of

all skill levels.

The Arduino IDE offers a variety of features that make it easy to

develop and test code for Arduino boards. It provides a code editor
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that includes syntax highlighting, automatic indentation, and other
helpful features that make it easy to write clean and efficient code.
Additionally, it includes a built-in serial monitor that enables users
to communicate with their Arduino board and view data sent from
the board. The software also features a convenient "upload” button
that makes it easy to upload code to the board directly from the
IDE.

Overall, the Arduino IDE is a user-friendly software tool that
allows users to write and upload code to their Arduino boards
quickly and efficiently. Its open-source nature and cross-platform
compatibility make it accessible to a broad range of users, while
its robust set of features make it a valuable tool for both beginners

and experienced programmers alike

Cloud Computing Services: You will need cloud computing
services such as AWS EC2, Google Cloud Compute Engine, or
Microsoft Azure Virtual Machines to host your server and store
the data.

Database Management: Manage a database to store the sensor data
collected by the street lights. You can use a database management
system such as MySQL, MongoDB, or PostgreSQL.

RESULT:
During daytime when the environment is fully bright:

All the LEDs in the Smart Street Light System remain turned off
and the Light Dependent Resistor (LDR) records a consistent
value. However, the intensity of the recorded value may vary

based on the level of brightness in the surroundings.
During nighttime when the environment is completely dark:

All the LEDs in the Smart Street Light System are switched on at
full intensity, and the value of LDR remains constant as there is no
external light to sense. The recorded LDR value is referred to as
the external brightness and is listed in Table 1, along with the
corresponding LED intensity values. By using the data from Table
1, a graph was generated as shown in Figure 7. From the graph, it
can be observed that as the external brightness increases, the LED

intensity decreases, and as the external brightness decreases, the

LED intensity increases. When there is total darkness outside, the

LED intensity reaches its peak
CONCLUSION:.

In conclusion, the Smart Street Light System using loT with
Cloud Computing project has shown great potential for energy-
efficient, cost-effective, and safe street lighting. The project aimed
to design and implement a system that can optimize the street
lighting based on the traffic and weather conditions, while also
providing real-time monitoring and control, cloud-based data

storage and analytics, and scalability and customization.

The project successfully developed a prototype of the system,
which demonstrated the functionality of the embedded system, the
accuracy of the sensor data, the reliability of the communication
module, and the user interface of the web application. The testing
of the system also showed that it meets the functional and non-
functional requirements, and can be deployed in real-world

scenarios.

The project has several advantages, including energy efficiency,
cost-effectiveness, improved safety, real-time monitoring and
control, cloud-based data storage and analytics, and scalability and
customization. These advantages make the Smart Street Light
System using loT with Cloud Computing project a promising
solution for sustainable and smart cities.

Overall, the project has contributed to the field of smart cities by
demonstrating the feasibility and benefits of using 10T and cloud
computing technologies for street lighting. The project also has the
potential for further research and development, including the
integration with other smart city systems and the implementation

in different contexts.
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