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INTRODUCTION

o Solar power data visualization and analysis machine learning web is a smart
grid system that is being studied for collecting and predicting facility data in
real-time.

o Smart grid has attracted attention as the next-generation power solver
because it can serve for power demand, environmental pollution, and
resource depletion.

o Therefore, in this study, we propose a management system that collects the
data of a photovoltaic system and predicts the amount of power generation.

o Thus, we designed an environment that can collect solar data, adjacent
environment data, and facility information in real time.

“This project has been funded with support from the European Commission. This publication [communication] reflects the views only
of the author, and the Commission cannot be held responsible for any use which may be made of the information contained therein” 2




Co-funded by the M ™
Erasmus+ Programme |

of the European Union L F

DESIGN

The web application was designed using the following
technologies:

v’ Stream-lit (Python library) for creating the user interface,
v' MySQL database for storing solar power data

v' HTML for adding functionalities in a web application

v’ CSS for styling,

v’ Sk-learn (Python library) for machine learning.
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WORKING PRINCIPLE

Solar Power Data are fetched from MySQL database with MySQL connector
into the web application which manages data by providing the analysis and
visualization. Also, with a machine learning model provides the predictive
analysis to the output due to the change in the input parameters like
Temperature, Humidity, Current, Voltage.

After the data analysis and visualization of data, it provides real-time
updates for dynamic data visualization and immediate feedback on changes
in the solar power system

Also, the user inputs different parameters, then the trained model predicts
solar sizing based on the user inputs

With an interactive dashboard a user is able to interact with filters and
customization options.
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MySQL database for storing Solar
Power Data and sending them into a
web application

W 7] Server: 127.0.0.1 » @ Database: solardb » [ Table: solar

* 4 *

. Browse Structure . SQL \
SuleT@e - ] e

Recent Favorites

Search ¥c Insert = Export |[& Import =- Privileges 4 Operatior

« Showing rows 0 - 8 (9 total, Query took 0.0004 seconds.) [Current: 3... - 1...]

- &
[® s SELECT * FROM “solar” ORDER BY ‘Current’ DESC

-li- — . information_schema

+— | mydb (J Profiling [ Edit inline ] [ Edit ] [ Explain SQL ] [ Create PHP code ] [ Refresh ]

|

-li—— mysql

+— | performance_schema (J Show all ‘ Number of rows: 25 Filter rows: | Search this table Sort by key: | None v

4+ | phpmyadmin

Extra options

—— . solardb
o New T — w Temperature Humidity Current + 1 Voltage id
+_+f?;tsolar 0 g7 Edit FcCopy @ Delete 25 52 3 12 1
0 7 Edit % Copy @ Delete 30 48 5 12 3
O g7 Edit FcCopy @ Delete 25 54 3 12 4
(0 47 Edit FcCopy @ Delete 21 34 5 10 7
O g7 Edit F<Copy @ Delete 34 45 2 1M 2
O 47 Edit #<Copy @ Delete 31 21 2 12 6
O g7 Edit FeCopy @ Delete 20 45 2 1 8
O g7 Edit 3¢ Copy @ Delete 28 47 2 12 9
O g7 Edit FeCopy @ Delete 24 38 1 9 5
_"‘FHHM’: Check all With selected: 7 Edit F< Copy @ Delete =+ Export
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VISUALIZATION OF THE OUTPUT:

4 Solar Power Data Visualization and Analysis Machine
Learning Web Application

. Main Menu

{} Home
DALILA
© Progress

D Analysi
Please filter nalysis

Select Temperature
25 x 34 x 30 x Sensors Data
24 x 31 x 21 x Filter:

20 x 28 x Temperature x Humidity x Current x Voltage x

Select Humidity Temperature Humidity Voltage
52 x 45 x 48 %
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Solar Power Module Data from the
Database:

Sensors Data

Filter:

Temperature x Humidity x Current x  Voltage x

Temperature Humidity Current
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The analysis bar gives the analyzed (including central
tendencies) automatically for our outputs:

D Analysis

average Volts Current (3

sum Volts mode Volts 1 1 J 1 8
P 12
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Current
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The progress bar shows the progress of our solar
power model if it satisfies the required outputs:

© Progress

D> Analysis

Target Percentage
T

you have % of 100 '%' of required Volts
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Embedded Machine Learning

* %%

* 4 *

configurations for solar sizing and
installations.

Predicted Voltage Category
Predict Voltage Category

The predicted voltage category is: Low
Enter values for Temperature, Humidity, and Current

(comma-separated): Tabular

24,541

Model Efficiency:
98.0 %
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