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ABSTRACT: 
[bookmark: _Hlk133742320]IoT Based Solar Power Monitoring and Control System using a solar tracker and monitoring system. The system is aimed at increasing the efficiency of solar energy generation by tracking the movement of the sun and adjusting the position of the solar panels accordingly. The system is also equipped with a monitoring system that provides real-time data on the performance of the solar panels and the amount of energy generated.The monitoring system is accessible through an Android mobile app, which enables users to remotely monitor the performance of the system and make necessary adjustments. The system is designed to be cost-effective and user-friendly, making it accessible to a wide range of users.Solar Monitoring and Tracking system using ESP32 and Arduino microcontrollers, along with the ThingSpeak server for tracking and monitoring purposes. The system uses a solar panel to generate electrical energy, and the tracking system follows the sun's position to maximize the panel's efficiency. The ESP32 and Arduino boards are responsible for collecting data from sensors, such as temperature and humidity, and sending it to the ThingSpeak server for storage and analysis. The server provides real-time monitoring of the system's performance, which can help in identifying any issues and improving the system's efficiency. The proposed system provides a low-cost and effective solution for monitoring and tracking solar panels, which can be useful in various applications such as remote areas, farms, and homes.
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Introduction:
This paper gives a brief summary of  IoT Based Solar Power Monitoring and Control System  Solar energy is a rapidly growing source of renewable energy, and its popularity is increasing due to the need for sustainable and eco-friendly energy sources. However, the efficiency of solar energy generation can be affected by various factors, such as the angle of the sun, weather conditions, and the position of the solar panels. To address these issues, a solar energy monitoring and control system using a solar tracker and monitoring system has been developed. The system is designed to increase the efficiency of solar energy generation by tracking the movement of the sun and adjusting the position of the solar panels accordingly. The system is equipped with a monitoring system that provides real-time data on the performance of the solar panels and the amount of energy generated. The monitoring system can be accessed remotely using an Android mobile app, which allows users to monitor the system and make necessary adjustments.
The solar tracker used in the system is based on the Arduino microcontroller board, which is a low-cost and flexible platform for hardware development. The tracker is used to detect the position of the sun throughout the day and adjust the angle of the solar panel to maximize energy output. The monitoring system is based on the ESP32 microcontroller board, which is a low-power and high-performance platform for Internet of Things (IoT) applications. The monitoring system collects data from the solar panel and battery charger module and transmits it to the ThingSpeak cloud server for storage and analysis.
The ThingSpeak cloud server is a platform for storing and processing data from IoT devices. Data collection in the cloud with advanced data analysis using MATLAB . It provides a convenient and accessible platform for data storage and analysis, enabling users to monitor the performance of the system remotely. The server also provides an interactive dashboard that displays real-time data on the performance of the system and historical data for analysis. The Storage data will display on LCD display and Android mobile app . 
Solar power plants need monitoring for optimum power output. Solar energy is the future of the energy industry. Countries all around the world are focusing on renewable and clean sources of energy. Sunlight is the most abundant resource available everywhere and each day. We can use Sunlight to generate electricity which is pollution free. There are continuous research and innovations going on to improve the efficiency of solar cells, reduce the cost of manufacturing solar panels and improve power distribution from solar plants. This project is also aimed at innovation to improve the efficiency of solar panels.

The Android mobile app for the IoT-based solar power monitoring and control system is a critical component of the project. The app is designed to display real-time data on the performance of the solar panels, including temperature output, voltage output, and lux output. The app is created using MIT App Inventor, a free and open-source platform for creating mobile apps.
The mobile app provides users with a user-friendly interface that allows them to monitor the performance of the solar power system remotely. The dashboard displays key information, such as the current temperature, voltage, and lux values. Users can view historical data and adjust the position of the solar panel to maximize energy output.
The app also allows users to set alerts for when the system's performance falls below a certain threshold. This feature enables users to take corrective action promptly and ensure the efficient generation of solar energy.



METHODOLOGY:
The IoT-based solar monitoring and control system works by using a combination of hardware and software components to monitor the performance of the solar panel, adjust its position based on the position of the sun, and collect and process data on its energy output and other parameters.
The system typically consists of the following components:
· Solar panel: This is the primary component that generates electricity from sunlight.
· Solar tracker: This component detects the position of the sun and adjusts the position of the solar panel to maximize its exposure to sunlight.
· Sensors: These components measure various parameters such as temperature, humidity, and wind speed to provide information on environmental conditions that may affect the performance of the solar panel.
· Microcontroller: This component processes data collected from the sensors and solar tracker and controls the position of the solar panel based on the information received.
· Cloud server: This component stores data collected from the system and provides a centralized platform for remote monitoring and control of the system.
· Mobile app: This component provides a user-friendly interface for users to monitor and control the system remotely.
SOLAR MONITORING:

Solar power monitoring using temperature, voltage, and lux value is a common method used to monitor the performance and efficiency of solar power systems. Temperature sensors, voltage sensors, and lux meters are used to collect data on the temperature, voltage, and lux value of the solar panels, respectively. Temperature sensors are used to measure the temperature of the solar panels, as temperature affects the efficiency of solar panels. Higher temperatures can lead to reduced efficiency and power output, so monitoring the temperature can help to identify any issues that may be affecting the performance of the solar panels. Voltage sensors are used to measure the voltage output of the solar panels. The voltage output of the solar panels can vary depending on the amount of sunlight they receive, so monitoring the voltage can provide valuable information on the energy production of the solar panels. Lux meters are used to measure the intensity of sunlight that is reaching the solar panels. This information can be used to calculate the amount of energy that is being generated by the solar panels, as well as to identify any shading or obstruction issues that may be affecting their performance.

All of this data can be collected and analyzed using a solar power monitoring system, which can provide valuable insights into the performance and efficiency of the solar power system. This data can be used to identify any issues that may be affecting the performance of the solar panels, as well as to optimize the system for maximum energy production.

SOLAR TRACKING:

A solar panel tracking system is a mechanism that adjusts the position of solar panels to optimize their orientation towards the sun. This is done in order to maximize the amount of energy that can be generated by the solar panels. 
A single-axis solar tracking system adjusts the angle of the solar panels in one direction, either East-West or North-South. This allows the panels to track the movement of the sun throughout the day, ensuring that they are always facing in the direction of maximum sunlight. 
Solar panel tracking systems can be either passive or active. Passive tracking systems use gravity and the movement of the sun to adjust the angle of the panels, while active tracking systems use motors and sensors to adjust the angle of the panels in real-time.

MOBILE APP AND CLOUD SERVER

An IoT-based solar power monitoring and Control system project can be designed to use a mobile app to monitor the performance of the solar power system. The mobile app can be created using a tool like MIT App Inventor, To collect and store data from the solar power system, the project can use a cloud server like ThingSpeak. ThingSpeak is an open-source IoT platform that provides easy-to-use tools for collecting, analyzing, and visualizing data from connected devices. The system can be connected to ThingSpeak via Wi-Fi or cellular data network.
The monitoring system can collect data from various sensors, such as temperature sensors, voltage sensors, and lux meters, as discussed earlier. This data can then be transmitted to the cloud server via a microcontroller.
The mobile app can be designed to display this data in an easily understandable format, allowing users to monitor the performance of the solar power system in real-time. For example, the app can display  the temperature of the solar panels, and the voltage output of the system. the Lux output of the system.

Objective:
1. Real-time monitoring: The system should be capable of collecting real-time data on the performance of the voltage , temperature, Lux.
2. Remote monitoring: The system should be accessible remotely, allowing users to monitor the performance of the solar from anywhere in the world Using Android mobile app
3. Solar tracking: The system should be equipped with a solar tracker that can detect the position of the sun and adjust the angle of the solar panel accordingly to maximize energy output.
4. Data storage and analysis: The system should store data collected from the solar panel and other sensors in a centralized database for analysis and future reference.

Conclusion
The use of IoT-based systems for solar monitoring and Control system has emerged as a promising approach to improve the energy output of solar panels and reduce the impact of shading. The combination of sensors, microcontrollers, and cloud-based platforms provides a powerful tool for collecting and processing real-time data on the position of the sun, environmental conditions, and the performance of the solar panel.
The studies reviewed in this literature survey demonstrate the effectiveness of IoT-based solar monitoring and Control systems in improving the energy output of solar panels and reducing the impact of shading. The systems proposed in these studies used a variety of advanced hardware and software components, including wireless sensor networks, machine learning algorithms, and cloud-based platforms. However, there are still some challenges that need to be addressed in the development of IoT-based solar monitoring and Control systems. These include the development of more accurate and reliable sensors, the optimization of algorithms used to adjust the position of the solar panel, and the development of more user-friendly interfaces for remote monitoring and control. 
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