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Abstract: This project proposes a method for forecasting weather 
conditions and predicting rainfall by means of machine learning. 
Here, there are two set ups: one, to measure the weather 
parameters like temperature, humidity using sensors along with 
Arduino and another set up, to display the current values(status) 
and predicted rainfall based on the trained machine learning data 
sets. The weather forecasting and prediction is done based on the 
older datasets collected and compared with the current values. The 
user need not have a backup of huge data to predict the rainfall. 
Instead a machine learning algorithm can suffice the same. The 
temperature, humidity sensor modules are used to measure 
weather parameters and interfaced to an Arduino controller. The 
proposed setup will compare the forecast value with real-time 
data, and the predict rainfall based on the dataset fed to the 
machine learning algorithm. 
 

Keywords: Arduino, Humidity sensor, Machine Learning, 
Temperature. 

I. INTRODUCTION 

Most of the advanced Weather Forecasting Systems in 
existence today, require big and expensive changes of 
infrastructure. This means that it often is not feasible to 
install a new monitoring system in an existing weather 
station. This Machine learning based Weather Forecasting 
System is a monitoring system that is supposed to be 
implemented in existing weather stations, without any 
changes in the existing infrastructure. This system lets the 
user or an engineer to monitor and predict the rainfall from 
this hardware setup without any additional installations. In 
the microcontroller, the user can program actions what 
should happen with electrical devices in the network 
depending on the sensors sensing surrounding environment. 

There will be a receiving section and input section 
separately, so they can exchange information with the 
Personal Computer. People can control power supply of 
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electrical devices in order to create an interactive 
environment to facilitate the control without changing any 
available device. People can enjoy the high technology and 
simplicity modern life style. 

Each device will be with standard setup and while adding it 
into network; it can be given a task to do. The machine 
learning technology is made use of to wade away the 
problem of having historical backup thereby making the 
whole system to be user friendly. 

In this project, there is a separate set up for measuring 
temperature and humidity level and one set up for storing 
and displaying their respective input values in a computer, 
and predict the rainfall based on the trained datasets varying 
on the needed functionality. Various different sensors could 
be attached to the boxes. The sensors are used as triggers for 
actions, that user can set up in the controller program. 

The project is aimed at developing and testing the use of 
Machine learning to predict and take a decision in providing 
the information about future weather conditions in a weather 
station. The microcontroller would then control any device 
based on the information given to it from the sensor module. 
The solution will need to be easy to use, simple, secure, and 
robust. To achieve this testing will need to be carried out to 
create a useful system. 

II.  LITERATURE SURVEY 

1. M.K. Nallakaruppan and U. Senthil Kumaran proposed 
this concept of predicting weather forecasting. Here weather 
prediction is done by using linear regression. Linear 
regression is most familiar one, it is used to depict the 
information and illustrate connection between the dependent 
and independent factor. It finds best fit through graph points. 
The line may be straight or curved based on data. They can 
also be quadratic or polynomial. Decision tree and time 
series analysis is used here. 

It uses Raspberry Pi, consisting 4 USB ports and an 
ethernet port. It consists of many sensors, and a power 
supply also given to this, a HDMI port is available which 
gives connection interfaceable screen. A Micro SD is 
attached to Raspberry OS. Here coding used is python, data 
stored in MYSQL server. The moto was to use expensive 
components and attain maximum accuracy. Accuracy here 
done by using machine learning concepts. Here ARIMA 
used instead of Decision tree to dynamic behavior capturing, 
hence results in compact and natural internal representation 
of temporal information. 2. S.Akter Nishe and Tahmina Aziz 
reported that a system to gather data for accurate weather 
predictions can be developed with Arduino and mobile 
application. Here, a basic android application is used in the 
mobile phone which various users can feed weather data for 
future predictions. 
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 This proposal presents the design and implementation of 
an efficient but flexible and accurate weather prediction 
system. The design is based on a standalone Arduino board 
and the sensors for temperature, humidity along with GPS 
and Bluetooth modules are used. The communication 
between the mobile phone and Arduino board is wireless. 
This system is designed to mainly act as a source of weather 
data. The data collected is quantitative and continuous which 
is analyzed to show perfect correlation for accurate 
prediction. 

Android application is being used by vast number of users 
and the data sent by them is compared with a standard 
weather data provider and the compared values fed to the 
database. The full functionality of the weather prediction 
system was tested and the wireless communication between 
mobile phone and Arduino was found to be limited only 
within Bluetooth range. 

3. Nasimul Hassan suggested the idea of weather data 
analysis and prediction using Machine learning. This 
proposal put forward the weather data analysis and classifies 
the predicted rainfall based on various machine learning 
algorithms. Their findings suggest that their weather 
prediction classification comes with minimal error and 
outline relevant weather features. The proposal includes new 
age machine learning algorithms to enable easy predictions. 

The developed system tries to achieve maximum accuracy 
in predicting the weather trained based on decision trees 
algorithm. The usage of machine learning algorithms 
eliminates the dependencies of huge backup data thereby 
predicting the weather based on the current sensor 
recordings. 

4. Karthik Krishnamurthi and team proposed the idea of 
presenting the weather monitoring system based on Arduino 
board. They presented an automated system to monitor the 
weather conditions. The old data present in the database is 
taken into consideration for comparing and forecasting 
weather without human error. Their architecture includes 
temperature and humidity sensors coupled to Arduino along 
with Light dependent resistors. The old values are fetched 
from a personal computer and values are compared in 
Arduino based on the logic written. The output values are 
presented in form of LCD display. 

The system proposed does not include the any new 
machine learning for weather data comparison. This 
becomes a shortfall for the forecasting model which 
sidelines the accuracy of prediction achieved using machine 
learning algorithms. 

5. Amber Katyal and team proposed a model of wireless 
Arduino based weather station. Their model is helpful in 
critical scientific applications and simulation purposes. The 
main purpose of this project is to provide an efficient weather 
monitoring with the use of low-cost popular devices and 
instruments. 

The working setup takes readings from various sensors and 
feed to the Arduino controller using Wi-Fi technology. The 
raindrop sensor modules are used in the proposed model for 
identifying probability of rain in nearby areas. All the 
collected data from the hardware setup is sent to the Cloud 
for storage purposes. This data available in the Cloud will be 
helpful in future for historical references. 

6. Mark Holmstrom and team explored the idea of using 
Machine learning in the field of weather forecasting. The 
team potentially competed to make a model that will 
challenge the forecasting done by professional weather 

forecasting services. The sole aim was to bring accuracy in 
the prediction through the usage of machine learning 
algorithms. 

The machine learning algorithm used was functional 
regression with a variation and linear regression. The 
historical data from public institutions was used for training 
the datasets and implement the predictions with apt accuracy. 
Both the algorithms proved to outperform the predictions 
provided by the professional agencies. 

The performance of the models decreased their 
discrepancies with additional datasets and high computation 
time and thereby leaving this part of issue for future work. 

III. PROPOSED SYSTEM 

This project is used to measure the weather parameters in 
real time and predict the rainfall based on these values. Here 
through the sensor setup will interact with the 
microcontroller section which is controlling the end-use 
display and storage set up installed in weather forecasting 
station. The measured values are written to a file and these 
values are fed to the trained machine learning algorithm to 
predict the accuracy of rainfall. 

The controller section is basically a microcontroller which 
is burnt with a program and will execute the operations 
according to it. According to the programming in the 
microcontroller, a command will be given to the sensor 
module to read the temperature humidity values 
continuously. The sensor sends the weather parameter values 
based on the relevant command through serial port to the 
microcontroller over serial interface. The microcontroller is 
a TTL family device and to interface it with sensor module 
and Personal computer an interface is needed. 

The Universal serial bus cable helps in connecting 
microcontroller to Personal and provides serial 
communication between the two. The controller on receiving 
the command performs the operations and control the 
operation of the system connected to it. Based on this 
command, the controller sends the control signal to store and 
display the read values. Same way, the temperature and 
humidity ranges are measured based on the command 
received in the controller and the data is sent back to the 
forecasting system. 

IV. COMPONENTS USED 

A. Hardware Components 

S.No. Name Of 
Components 

Quantity 

1. Arduino Uno kit 1 

2. DHT11 sensor 1 

3. LCD module 1 

4. Personal Computer 1 

List of Hardware Components 

http://www.ijeat.org/
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DETAILS SPECIFICATIONS 

Operating Voltage 5V 

Input Voltage 7-20 V 

Digital I/O Pins 14 

Analog Input Pins 6 

Flash Memory 32 Kb 

SRAM 2 Kb 

EEPROM 1 Kb 

Clock speed 16 MHz 

Specifications of Arduino Uno Board 

DETAILS SPECIFICATIONS 

Operating Voltage 3.5V - 5V 

Operating Current 0.3mA 

Output Serial data 

Temperature 
Range 

0°C to 50°C 

Humidity Range 20% to 90% 

Accuracy ±1°C and ±1% 

Specifications of DHT11 

B. Software 

In order to use Weather Forecasting system, several types 
of computer software is needed. 

The software’s are: 
1. Arduino Compiler 
2. PLX-DAX 
3. Anaconda 
4. Jupyter Notebook 
5. Google Colab 

V. WORKING PRINCIPLE 

The working of the project “Weather forecasting system 

using Machine Learning” is described in the following 

sections. 
Below is the detailed block diagram to explain the complete 
process of weather forecasting and prediction done with the 
help of artificial intelligence: 

 

A. Weather Data Input section 

In this section, a combined sensor to measure both 
temperature and humidity is used. The sensor works well to 
send the real time data continuously to the interfaced 
microcontroller. The controller is powered with a voltage 
supply after rectification done in a DC adapter. The function 
of this section is to collect the readings of the weather data. 
The measured values are ready for further processing based 
on the requirement. 

B. Storage and Display Section 

In this section, the output is then given to the Personal 
computer and then displayed in an Excel file. This is done by 
means of specific software to interface the Arduino output 
measured values to excel file. The final sheet of excel will be 
the dataset file available for the machine learning prediction. 

C. Weather Prediction Section 

This section includes the setup for the dataset being given 
as input to machine learning models to accurately predict the 
rainfall based on various algorithms. The algorithms will 
make the prediction based on various approaches and 
different sets of data. The predicted percentage value is 
displayed on the Personal computer and can be compared 
with previous historical weather inputs. 

VI. FLOWCHART FOR HARDWARE SYSTEM 

In the hardware system, a flowchart is very essential to 
blindly understand how the communication process is 
getting started. So, this representation will help anyone and 
easily understand the process going on. A flow chart is 
drawn describing the way the communication gets started in 
the system. Here, first the all the devices are initialized. Then 
the availability of the sensor module is checked. If the sensor 
is available to read the input data, then the corresponding 
received Arduino command is checked. If it is not available, 
then further operations will not be performed until a module 
is ready to read.In the received command, the instructions 
are written for a specific operation. In the project, the 
Arduino will take care of the process of initiating the input 
read process and continue the forecasting and provide data 
for storage and prediction. When the corresponding actions 
are performed, the value of count is incremented. Based on 
the value of count, the respective actions are done and the 
values are checked. The below figure shows the complete 
flow chart which is implemented for the Weather forecasting 
and prediction using Machine Learning. 
The flow chart for hardware 
system is shown below: 

http://www.ijeat.org/
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Fig. Flowchart for Hardware System 

VII. RESULT 

The temperature data is feed as an input into the model. 
The data has been trained using Supervised Learning method 
in which different algorithms have been used such as 
K-Nearest Neighbors(KNN),Decision Tree Classifier(DT), 
Logistic Regression(LR), Support Vector Machine(SVM) 
and Random Forest Classifier(RFC).The trained model gets 
the input process it based on the algorithm and produces the 
output. Since it is a machine learning model so the output 
will be in terms of accuracy. 

The graph shows the result of the different algorithm 
model in terms of accuracy. The X-axis indicated the model 
used and Y-axis indicated the accuracy of the model using 
train and test data set. 

 

 

VIII. CONCLUSION 

The conclusion is drawn that a very reliable, efficient and 
less cost product has been developed which can make life 
more comfortable and securable. This project does not 
require any hard installations and can be easily installed in 
old installations. So, it is easily compatible with old systems. 
Since the project is prediction based and thus doesn’t require 

any extra cost of installing software. 

Our project will prove to be efficient for many weather 
monitoring stations, as it will help them in having an 
alternative solution when there is any absence of the high 
cost weather monitoring setup. The rainfall prediction is 
done with the use of machine learning in minimal costs. The 
complete weather forecasting setup is flexible enough to be 
installed anywhere and make weather predictions without 
much historical experience. 
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