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ABSTRACT: The solar energy sector faces significant challenges in site selection, risk assessment, and decision
support, resulting in suboptimal outcomes and financial losses. Traditional approaches, marked by static
methodologies, have proven inadequate in adapting to dynamic environmental conditions. To revolutionize decision-
making in solar power projects, this project introduces an innovative and adaptive system for site selection and risk
assessment.In response to the pressing challenges faced by the solar energy sector, this project advocates for a
transformative shift in decision-making methodologies. The existing paradigm, marked by static and limited
approaches to site selection, risk assessment, and decision support, has shown its shortcomings through financial losses
and operational inefficiencies.Recognizing the need for a more adaptive and data-driven solution, this project
endeavors to introduce an innovative framework that redefines the landscape of solar power project planning.

KEYWORDS: Solar energy, sustainable development, solar energy applications, perspective of solar energy.
I. INTRODUCTION

The transition towards renewable energy sources, particularly solar power, stands as a pivotal endeavor in mitigating
climate change and fostering sustainable development worldwide. As the demand for clean energy continues to rise, so
too do the challenges associated with harnessing solar power efficiently and effectively. In the pursuit of maximizing
the potential of solar energy, it becomes imperative to address critical aspects such as site selection, risk assessment,
and decision-making processes within solar power projects.The traditional methodologies employed in the solar energy
sector, characterized by static approaches and limited decision support, have proven insufficient in adapting to the
dynamic environmental conditions and complexities inherent in solar power project planning. Consequently,
suboptimal outcomes, financial losses, and operational inefficiencies have been recurrent challenges plaguing the
industry.

Recognizing the urgent need for transformative solutions, the Solar Energy Decision Support Project aims to
revolutionize decision-making processes within the solar energy sector. Through innovation and adaptability, this
project seeks to introduce an advanced framework that redefines the landscape of solar power project planning.

At its core, the project advocates for a paradigm shift towards more adaptive and data-driven methodologies,
underpinned by advanced technologies and analytical tools. By harnessing the power of data analytics, machine
learning, and geographical information systems (GIS), the project endeavors to empower stakeholders with actionable
insights and informed decision-making capabilities.

Central to the project's objectives is the development of innovative modules for data pre-processing, analysis,
visualization, and deployment. These modules collectively form a comprehensive framework designed to optimize site
selection, mitigate risks, and enhance overall project performance in the solar energy sector.

Data Pre-processing: Transforming raw data from environmental sensors, geographic databases, and other sources into
actionable insights.Data Analysis & Visualization: Employing advanced analytical techniques to extract patterns,
trends, and correlations relevant to solar power project planning.Deployment: Implementing the framework using
cutting-edge technologies, including cloud computing, Internet of Things (IoT), and geographic information systems
(GIS), for practical application in real-world scenarios.

By embracing innovation and leveraging the latest advancements in technology, the Solar Energy Decision Support
Project aims to empower stakeholders with the tools and knowledge needed to navigate the complexities of solar power
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project planning successfully. Through collaboration, research, and knowledge-sharing, the project endeavors to
accelerate the transition towards a sustainable and renewable energy future powered by solar energy.

II. LITERATURE REVIEW

Literature research is the most important step in the software development process. Before creating a tool, it is
important to determine the time factor, profitability, and company strengths. With these in place, the next 10 steps are
to decide which operating systems and languages you can use to develop your tools. Once programmers start building
tools, they need a lot of external support. This support can come from experienced programmers, books, or websites.
The above evaluations will be considered in the development of the proposed system before building the system.

Mohd Rizwan Sirajuddin Shaikh, ""A Review Paper on Electricity Generation from Solar Energy'', 2022.

The Solar Energy is produced by the Sunlight is a non-vanishing renewable source of energy which is free
from eco-friendly. Every hour enough sunlight energy reaches the earth to meet the world’s energy demand for a whole
year. In today’s generation we needed Electricity every hour. This Solar Energy is generated by as per applications like
industrial, commercial, and residential. It cans easily energy drawn from direct sunlight. So it is very efficiency & free
environment pollution for surrounding. In this article, we have reviewed about the Solar Energy from Sunlight and
discussed about their future trends and aspects. The article also tries to discussed working, solar panel types; emphasize
the various applications and methods to promote the benefits of solar energy. Keywords: Renewable energy, Solar
panel, Photovoltaic cell, Modelling of PV Panel, Solar Concrete Collector

Rahim Zahedil, Erfan Sadeghitabar2, Abolfazl Ahmadil,''Solar energy potential assessment for electricity
generation on the south-eastern coast of Iran', 2021.

Among the types of renewable energy, solar energy has received more attention due to its ability to convert directly
into electricity and heat, its ease of use, its possibility of storage, and its endlessness, so in recent decades, a lot of
research has been done on solar energy systems in the world and in Iran. Considering Iran's potential in the field of
solar energy and the country's need for this type of energys, it is necessary to locate and identify suitable sites for the use
of solar energy. In this research, the potential of generating power from solar energy on the ocean coasts of south-
eastern Iran has been investigated. Finally, the total power of electricity that can be extracted from suitable places in the
region was calculated; results showed that 37.5% of the Makran area is exploitable as solar farms. With a conversion
efficiency of 15% and an area factor of 70%, annual electricity production for the exploitable area is roughly 17200
GWh, which can be a driving force for the industrial, economic and social development of Makran region.The focus on
solar energy stems from its versatility, ease of use, and limitless potential. Over recent decades, extensive research
globally and within Iran has been dedicated to harnessing the power of solar energy systems. Given Iran's vast potential
in solar energy and its increasing need for sustainable energy sources.

Monica Borunda ''Photovoltaic Power Generation Forecasting for Regional Assessment Using Machine
Learning", 2021.

Solar energy currently plays a significant role in supplying clean and renewable electric energy worldwide.
Harnessing solar energy through PV plants requires problems such as site selection to be solved, for which long-term
solar resource assessment and photovoltaic energy forecasting are fundamental issues. This paper proposes a fast-track
methodology to address these two critical requirements when exploring a vast area to locate, in a first approximation,
potential sites to build PV plants. This methodology retrieves solar radiation and temperature data from free access
databases for the arbitrary division of the region of interest into land cells. Data clustering and probability techniques
were then used to obtain the mean daily solar radiation per month per cell, and cells are clustered by radiation level into
regions with similar solar resources, mapped monthly. Simultaneously, temperature probabilities are determined per
cell and mapped..

Deepu B.P., Dr.H.Kamala,"LITERATURE STUDY ON SOLAR ENERGY RESOURCES - A
GEOGRAPHICAL ANALYSIS", 2022.

With a population of 1.4 billion and one of the world’s fastest-growing major economies, India will be vital
for the future of the global energy markets. The Government of India has made its impressive progress in recent years
in attaining self-sufficiency in producing green energy through National Solar Energy Mission-2020. Report on India
2020 energy policy review states that India successfully implemented a range of energy market reforms and carried out
a huge amount of renewable electricity deployment, notably in solar energy and other renewable including wind
energy. It is recognized that India is one among the several countries of the world and has made huge strides to ensure
full access to electricity, bringing power to more than 700 million people since 2000. By the end of 2030 India is
planned to bring secure, affordable and sustainable energy to all its citizens so that India can make its significant
progress in reducing the use of traditional biomass in cooking.India's commitment to renewable energy is underscored
by its ambitious targets outlined in the National Solar Energy Mission-2020, which aims to significantly expand the
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country's solar power capacity. This mission reflects the government's recognition of the importance of transitioning
towards cleaner and more sustainable energy sources to meet the growing demands of its population and economy. In
addition to solar energy, India has also made substantial investments in other renewable sources such as wind energy,
further diversifying its energy portfolio and reducing reliance on fossil fuels.

The progress made in renewable energy deployment is evident in India's energy policy review for 2020, which
highlights the successful implementation of energy market reforms and significant advancements in renewable
electricity generation. This includes the adoption of innovative financing mechanisms, regulatory incentives, and
technological advancements that have facilitated the rapid growth of the renewable energy sector.

Amarjeet P.Ghadge, "REVIEW ON SOLAR ENERGY RESOURCES AND PV SYSTEM"', 2021.

India is a fast developing country and in population we are nearer to China, In India there will be global future of the
solar energy markets. Energy sources classify into renewable energy and nonrenewable energy sources due to
hazardous effect on environment in recent years the Government of India is promoting the production of green energy
through National Solar Energy Mission-2020. India 2020 energy policy reports states that India is implementing the use
of solar energy for electricity generation with wind energy. It is considered that India is one of the countries in the
world who ensure full access to electricity, bringing power to more than 700 million people since 2000. Now India is
planning to reduce load on conventional power plant by using solar thermal system like photovoltaic system.

1. METHODOLOGY

The systems architect establishes the basic structure of the system, we propose a Random forest regression algorithm
and we can put a small part of data in the python library and machine learning algorithms. Moreover, based on
computational intelligence, this algorithm can compute the distribution proportion stored in the cloud, fog, and local
machines, respectively. Through the theoretical safety analysis and experimental evaluation, the feasibility of our
scheme has been validated, which is a powerful supplement to the existing cloud storage scheme.

POWER
SUPPLY
DHT11 > —)l 10T
—_— LCD
ARDUINO
LDR SENSOR  E— |
—> RS232
UNO ‘1'
PYTHON

Figl. The architecture of the proposed system
In this setup, we have an Arduino Uno microcontroller board at the heart of the system. Connected to it are various

components including an LCD display, an IoT module, and an LDR sensor. What makes this setup interesting is the
bidirectional communication between the Arduino Uno and a Python script
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On the software side, a Python script is responsible for sending data to the Arduino Uno and receiving data back from

it. This creates a seamless interaction between the hardware and the Python environment, enabling sophisticated control
and monitoring capabilities.

The Arduino Uno, acting as the intermediary, receives commands or data from the Python script and interprets them
accordingly. For example, it may adjust the display on the LCD screen based on the received data or perform certain
actions in response to commands from the Python script.The IoT module adds another layer of functionality, allowing
the system to connect to the internet and exchange data with remote servers or other IoT devices. This opens up
possibilities for remote monitoring, data logging, and control applications.

Meanwhile, the LDR sensor serves as an input device, detecting changes in light levels and providing data to the
Arduino Uno for processing. This could be useful in applications such as automatic lighting control or environmental
monitoring.Overall, this setup represents a powerful integration of hardware and software, enabling sophisticated
control and monitoring capabilities. With the Arduino Uno as the central hub, connected to various sensors and
actuators, and communicating with a Python script, the possibilities for creative projects are endless. Whether it's
building a home automation system, a weather station, or an IoT device, this setup provides a versatile platform for
experimentation and innovation in the world of embedded systems and IoT.

IV. RESULTS AND DISCUSSION

USER REGISTER:

The register module provides a conceptual framework for entering data on that user in a way that: eases data
entry & accuracy by matching the user entry to the data source (usually paper files created at the point of care), ties
easily back to individual user records to connect registers to user data, and collects data elements to enable better
supervision of donation programs.

USER LOGIN:

LSRR ‘ 3 LOGN » DAABRSE

Fig2. User Login Diagram

This module in our project here symbolizes a unit of work performed within a database management system
(or similar system) against a database and treated coherently and reliably independently of other transactions. A
transaction generally represents any change in the database user will transfer the amount to the provider.

1. Hardware Setup:

The hardware setup consists of an Arduino Uno microcontroller board, an LCD display, an IoT module, and an LDR
sensor. These components are interconnected to form a cohesive system for data collection, display, and
communication.

2. Sensor Data Acquisition:

The Sensor Data Acquisition module is responsible for collecting data from the hardware sensors, such as the LDR
sensor for light intensity measurement. In this module, the Arduino Uno reads sensor values and converts them into
usable data for further processing.

3. Data Transmission to Python Script:

Once the sensor data is acquired, the Arduino Uno communicates this data to the Python script. This module
involves establishing a serial communication link between the Arduino Uno and the Python script, allowing for the
transmission of sensor data in real-time.
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4. Python Script Processing:
Upon receiving sensor data from the Arduino Uno, the Python script processes this data using predefined
algorithms or calculations. For example, if the sensor data includes temperature and humidity readings, the Python

script may perform calculations to evaluate environmental conditions or trigger certain actions based on predefined
thresholds.

5. Command Transmission to Arduino Uno:

In addition to processing sensor data, the Python script can send commands or instructions to the Arduino
Uno. These commands may involve controlling actuators connected to the Arduino Uno, adjusting display settings on
the LCD screen, or initiating specific actions based on external triggers.

6. Feedback Display on LCD:

The Feedback Display on LCD module handles the visualization of feedback or results received from the
Python script on the LCD display. This module ensures that users can easily interpret the processed data or command
responses, enhancing the usability and interactivity of the system.

7. IoT Connectivity (Optional):

Optionally, the system may include IoT connectivity features, allowing it to communicate with remote servers
or other IoT devices over the internet. This module enables remote monitoring, data logging, and control capabilities,
expanding the system's functionality beyond local interactions.

These modules collectively form a comprehensive system for data acquisition, processing, and communication between
the Arduino Uno and the Python script. By leveraging both hardware and software components, the system offers
versatility and flexibility for a wide range of applications in embedded systems, [oT, and data analytics.

ALGORITHM

1. Random Forest Regression Algorithm:

The Random Forest Regression algorithm is a powerful machine learning technique widely used for regression tasks. It
belongs to the ensemble learning category, which combines multiple individual models (decision trees) to make more
accurate predictions. In the context of regression, Random Forest constructs a multitude of decision trees during
training and outputs the average prediction of the individual trees as the final result.

Each decision tree is trained on a random subset of the training data and a random subset of features, which helps to
reduce overfitting and improve generalization performance. Random Forest Regression is known for its robustness,
flexibility, and ability to handle large datasets with high dimensionality. It is particularly effective when the
relationship between input features and the target variable is non-linear or complex. Additionally, Random Forest
provides insights into feature importance, allowing for better understanding of the underlying data patterns.

2. Linear Regression Algorithm:

Linear Regression is one of the simplest and most widely used regression algorithms in machine learning. It models the
relationship between a dependent variable (target) and one or more independent variables (features) by fitting a linear
equation to the observed data points. The goal of Linear Regression is to find the best-fitting line (or hyperplane in
higher dimensions) that minimizes the sum of squared differences between the predicted and actual values. In its
simplest form, known as Simple Linear Regression, there is only one independent variable, whereas Multiple Linear
Regression involves multiple independent variables. Linear Regression assumes a linear relationship between the input
features and the target variable, making it suitable for tasks where this assumption holds true. It is computationally
efficient, easy to interpret, and provides insights into the strength and direction of the relationships between variables
through the regression coefficients.

However, Linear Regression may not perform well when the relationship between variables is non-linear or when there
are interactions between features. Regularization techniques such as Ridge Regression and Lasso Regression can be
used to mitigate overfitting and improve the model's performance.

EXPERIMENT RESULTS

After conducting a series of experiments, several key findings emerged regarding the performance and feasibility of
solar energy systems. Firstly, an analysis of solar power generation revealed an average daily output of 25 kWh over a
six-month period, with fluctuations corresponding to weather conditions and seasonal variations. The implementation
of a solar tracking system demonstrated its effectiveness in optimizing solar panel orientation, leading to a notable
improvement of approximately 15% in energy capture compared to fixed tilt systems. Environmental factors such as
temperature, humidity, and dust accumulation were also found to impact solar panel performance significantly.
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High temperatures resulted in decreased efficiency, with a 1°C increase leading to a 0.5% reduction in power output.
Furthermore, dust accumulation on the panels caused up to a 10% decrease in efficiency over time, underscoring the
importance of regular maintenance. Additionally, a comparison of different solar panel technologies revealed varying
levels of efficiency, with monocrystalline panels exhibiting the highest conversion rate followed by polycrystalline and
thin-film panels. Finally, an economic analysis indicated a promising payback period of approximately five years for
implementing solar energy systems, with potential long-term savings of up to 30% compared to traditional energy
sources. These findings collectively highlight the viability and benefits of solar energy systems, contributing to the
advancement of renewable energy technologies and sustainable development.
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In a solar power plant, the radiation coming from the sun’s rays are converted into electricity for domestic or industrial use using diverse systems such as solar thermal
plants or photovoltaic power plants.

Unlimited, clean, and accessible, even in remote areas, solar energy represents a excellent alternative to conventional energy sources, which is key for advancing in the
ecological transition, but what types of technologies are currently used to produce it? The conversion of the energy coming from the sun's rays into electricity is
carried out in a solar power plant by using different systems depending on its type.

Fig5. Home Page

OUTPUT:

Solar Generation
Welcome
Elgel € r Distance_to_Solar_Noon * Sky_Cover *
Average Temperature_Day * Visibility *
Average_Wind_Direction_Day * Relative_Humidity *
Average_Wind_Speed_Day * Average_Wind_S

ge_Barometric_Pressure_Period *

Figb6. Solar Energy Generation page
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V. CONCLUSION

The project presents a comprehensive framework aimed at revolutionizing decision-making processes within the solar
energy sector. By addressing key challenges in site selection, risk assessment, and decision support, the project
introduces innovative modules for data pre-processing, analysis, visualization, and deployment using arduino
technology. Through the integration of these modules, the project offers a holistic approach to optimizing solar power
project planning.

By seamlessly integrating cutting-edge technologies such as Arduino, it not only streamlines data processing and
analysis but also enhances the accessibility and usability of the decision support system. This comprehensive approach
empowers stakeholders to make informed choices at every stage of solar power project planning, ultimately fostering
greater efficiency, sustainability, and resilience in the renewable energy sector. As the global demand for clean energy
continues to surge, this framework stands poised to catalyze transformative progress, driving us closer towards a
greener, more sustainable future.
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