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Abstract: Crop recommendation systems are becoming increasingly popular in agriculture due to their ability to optimize crop
yield and improve efficiency. These systems rely on various factors such as soil quality, temperature, soil moisture, humidity, and
pH to recommend suitable crops to grow in a particular area.

The proposed project aims to develop a crop recommendation system that utilizes soil quality tests, temperature, soil moisture,
humidity, and pH to recommend suitable crops to farmers. The system will use machine learning algorithms to analyze the data
collected from the soil quality tests and environmental sensors to provide recommendations.

Keywords: ph sensor, soil moisture sensor, temperature and humidity sensor, soil quality test , data science, knn algorithm crop
selection and prediction .

I. INTRODUCTION

This project aims to predict the type of crop that is suitable
for a given set of environmental conditions such as temperature, humidity, pH, and moisture. The project uses a KNN classifier
algorithm trained on a dataset containing information about different crops and their corresponding optimal environmental
conditions. The user provides the input values through a text file, and the program outputs the predicted crop type based on the
provided input values. In case of invalid or insufficient data in the input file, appropriate error messages are displayed. Additionally,
the program asks the user if they want to continue after the prediction, and if the user agrees, they can provide another input file and
receive a new prediction. Overall, this project provides a useful tool for farmers to determine the most suitable crops to grow in their
specific environmental conditions.

Il. LITERATURE REVIEW
Below are some papers reviewed for this project
The paper titled [1] "Crop Recommendation System™ describes a crop recommendation system developed by a team of researchers
from Sri Lanka Institute of Information Technology. The system utilizes data on soil quality, weather conditions, and crop
characteristics to provide recommendations on suitable crops for farmers. The paper provides a detailed overview of the system's
architecture, data collection, and analysis techniques, as well as the machine learning algorithms used for crop recommendation. The
system was tested on real-world data from a farm in Sri Lanka, and the results showed that it was able to provide accurate and
relevant recommendations.
Overall, the paper presents an interesting and promising approach to crop recommendation using machine learning and data analysis
techniques.
The paper titled [2] "Recommendation System for Crop Identification and Pest Control Technique in Agriculture” presents a crop
recommendation system that uses image processing techniques and machine learning algorithms to identify crops and recommend
appropriate pest control techniques. The system is designed to collect images of crops and analyze them using computer vision
algorithms to identify the crop and detect any pest infestations. The system then provides recommendations for appropriate pest
control techniques based on the type of crop and the severity of the infestation. The paper provides a detailed description of the
system's architecture and algorithms, as well as the results of testing on real-world data. The results showed that the system was able
to accurately identify crops and recommend appropriate pest control techniques. Overall, the paper presents an interesting and
innovative approach to crop recommendation and pest control using computer vision and machine learning techniques.
The paper titled [3]"loT based Soil Testing" proposes a cost-effective and portable solution for soil analysis using loT and
affordable sensors. The authors highlight the importance of soil analysis for effective cultivation and mention the traditional
methods of soil testing which are time-consuming and expensive. The paper discusses the use of various sensors for testing
parameters like pH, moisture, humidity, and temperature and focuses on the analysis of these parameters.
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The authors propose the use of Raspberry Pi for uploading sensor readings to the cloud and sending suitable crop lists to the user's
mobile via SMS. The paper concludes with the suggestion of collecting feedback from users to validate the predictions. Overall, the
paper offers a promising solution for soil testing and analysis using 10T technology.

The paper titled [4] "Crop Recommendation System Using Machine Learning™ proposes a machine learning-based approach to help
farmers predict the right crop to cultivate based on parameters such as district, rainfall, temperature, and area. The paper highlights
the challenges faced by farmers while using traditional farming methods and the need for precision farming in today's
technologically advanced world. The authors have used different machine learning models such as Ridge Regression and Classifier
to achieve better accuracy in predicting the crop yield. The proposed system aims to provide valuable insights to farmers and assist
them in making informed decisions. This paper presents a practical and innovative approach to crop recommendation using machine
learning, which can significantly benefit farmers in India.

The paper titled [5] "A Machine Learning-based Approach for Crop Yield Prediction and Fertilizer Recommendation™ focus
predicting crop yield and recommending fertilizer. The authors emphasize the importance of predicting crop yield and
recommending the appropriate fertilizer for better crop management, yield optimization, and economic gain.

The authors discuss the limitations of traditional approaches and highlight the need for a more data-driven and precise approach
using machine learning algorithms. They also review the literature on machine learning techniques for crop yield prediction and
fertilizer recommendation, emphasizing the use of decision tree and random forest algorithms in previous studies.

The authors then describe their proposed system, which integrates data from various sources, including soil type, climate data, and
crop-specific parameters. They explain how the machine learning models were trained using these data sources to predict crop yield
and recommend the most suitable fertilizer for a particular crop.

11l. METHODOLOGY
The methodology for the crop recommendation system using soil quality test involves several steps. The first step is to place sensors
such as temperature and humidity sensors, pH sensors, and soil moisture sensors into the soil. These sensors will gather data about the
soil quality, including temperature, humidity, pH levels, and moisture content.

Table 3.1 Sensor data range

Sensor Range
Ph sensor Oto 14
Soil moisture 0 to 100
DHT11 Sensor (Temperature) 0to50°C
DHT11 Sensor (Humidity) 20 to 90% RH

The data collected by the sensors is then stored in a text file using an application like CoolTerm. This data will be used as input to the
crop recommendation system. Next, the code reads the crop dataset, which contains the data for various crops along with their
corresponding input parameters.

Fig 3.1 Data flow and execution

The dataset is used to train the KNN model, which will predict the best crop for the given soil quality data. The user isprompted to
enter the name of the input file containing the sensor data. The code checks if the file exists and reads the data from the file. It checks
the validity of the data by verifying that it contains the correct number of fields, and converts the values to the appropriatedata type.
The code then prepares the data for the KNN algorithm by splitting the dataset into input and output variables (X and y). The KNN
model is trained on the dataset, and the predict method is used to predict the best crop for the given input data.
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The predicted crop is displayed to the user, along with a message about the soil moisture level. The user is then prompted to continue
with more input data.
The KNN algorithm utilized in the above code is a classification method that operates on the principle of similarity. It identifies the K
nearest data points to a given input and assigns a class label to the input based on the majority class of the K nearest neighbors. K is a
hyperparameter that can be adjusted to enhance the accuracy of the algorithm.
The formula used in the KNN algorithm is:

d(x,y) = sqrt((x1-y1)"2 + (x2-y2)"2 + ... + (xn-yn)"2)

Here, d(x,y) represents the Euclidean distance between data points x and y, and xi and yi are the values of the i’th feature for data
points x and y, respectively.

The KNN algorithm is used in this project to predict the recommended crop based on user input values of temperature, humidity, and
pH levels. To start, the crop dataset is read from a CSV file and divided into input and output variables, X and y. Then, the
KNeighborsClassifier function from the scikit-learn library is utilized to train the KNN model with 5 neighbors. Following that, the
algorithm predicts the crop by taking in user input values of temperature, humidity, and pH levels, and then finding the nearest
neighbors based on the previously trained model. Finally, the algorithm displays the predicted crop to the user.

A. Advantages

1) Improved Crop Yield: With the help of the sensors used in this project, the farmers can monitor the temperature, humidity, soil
moisture, and pH levels in their fields, and take necessary actions to improve the crop yield.

2) Cost-effective: This project is relatively cost-effective as it uses low-cost sensors and microcontrollers, which are easily available
in the market.

3) Real-time Monitoring: The sensors used in this project provide real-time monitoring of the environmental conditions, which
helps farmers to make timely decisions and take necessary actions.

4) Easy to Use: The project is user-friendly and easy to use, with a simple interface that displays the sensor readings on a serial
monitor.

B. Disadvantages

1) Limited Range: The range of the sensors used in this project is limited, which means that the readings may not be accurate if the
sensors are placed too far away from the crops.

2) Limited Functionality: The project is limited in terms of the number of sensors used, and only 4 sensors are used and the readings
provided by the sensors may not be enough to provide a comprehensive analysis of the environmental conditions in the field.

3) Requires Technical Knowledge: The project requires a basic understanding of electronics and programming, which may be a
barrier for farmers who lack technical knowledge.

IV. CIRCUIT DIAGRAM

iﬁo—m [——|
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The Arduino Uno serves as the main control unit, responsible for gathering data from the sensors and processing it. The sensors are
connected to the Arduino Uno through specific pins. The pH sensor's data pin is connected to analog pin Al, while the DHT11
sensor's data pin is connected to digital pin 2. Additionally, the soil moisture sensor's data pin is connected to analog pin AQ0. To
power the sensors and the Arduino Uno, their respective VCC (power) and GND (ground) pins are connected to a breadboard,
which facilitates the power distribution. The soil moisture sensor measures the moisture content in the soil, providing information
about soil hydration levels. This data is crucial for determining when to water plants or for monitoring soil conditions in various
applications. The DHT11 sensor measures both temperature and humidity. It provides real-time readings of the ambient temperature
and relative humidity, which are essential for monitoring environmental conditions, such as in greenhouses, weather stations, or
home automation systems.

The pH sensor is responsible for measuring the acidity or alkalinity of a solution. By connecting it to the Arduino Uno, you can
monitor the pH levels of liquids, such as water or nutrient solutions in hydroponic systems. This data is crucial for maintaining
optimal pH levels for plant growth or for monitoring water quality.

V. REAL CIRCUIT

VI. RESULTS
The project is designed to help farmers determine the ideal crop to grow in their soil based on four input parameters: moisture,
temperature, humidity, and pH. The program asks the user for the name of an input file, checks if the file exists, and scans the file to
find a valid line of data with four input values. It then displays a message indicating the moisture level of the soil based on the input
value, and uses the K-Nearest Neighbors algorithm to predict the recommended crop to grow based on the input values. The program
also allows the user to continue with additional input files, providing a user-friendly interface for farmers to quickly obtain crop
recommendations for their soil.

Enter the name of the input file: sens.txt
WET SOIL!
RECOMMENDED CROP FOR YOUR SOIL IS:-- MUG

Do you want to continue? (y/n): y

4.1 Valid sensor data file

Do you want to continue? (y/n): y
Enter the name of the input file: sens3.txt]
Invalid data in file!

Do you want to continue? (y/n): n

THANK YOU FOR TEST!

4.1 Invalid sensor data file
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VIl. FUTURE SCOPE

In future work, we plan to explore the potential of using machine learning algorithms to predict crop yield based on soil quality and

environmental factors. Additionally, we aim to investigate the impact of the project on the productivity and profitability of farms, as

well as its potential to address issues related to food security and sustainability.

1) Integration with Fertilizer Recommendation System: Currently, the project recommends crops based on soil quality. However, it
would be beneficial to integrate the system with a fertilizer recommendation system to suggest specific fertilizers for the
recommended crop based on soil quality.

2) Real-time Monitoring and Alert System: The current project requires a user to provide an input file with soil data. However, real-
time monitoring of soil quality would be more efficient and accurate. This could be achieved by implementing a sensor-based
system that continuously measures soil quality and sends alerts to farmers when the quality falls below certain thresholds.

3) Automated Irrigation System: An automated irrigation system could be implemented in conjunction with the project to optimize
crop yield. The system could automatically adjust the amount of water provided to the crops based on the soil moisture level, as
measured by the sensors. This would reduce water waste and improve crop yield.

VII1.CONCLUSION

This project aimed to provide farmers with a cost-effective solution to determine the suitable crop for their soil based on moisture,
temperature, humidity, and pH values. The implementation of the K-nearest neighbor algorithm made it possible to classify the
crops and recommend the most appropriate one to the farmers. The project also provided a user-friendly interface for farmers to
input their soil data and get the recommendations quickly. Overall, the project has achieved its objectives, and it has the potential to
contribute to the agricultural sector by helping farmers to make informed decisions about crop selection. However, the system could
be improved by incorporating additional features such as recommending fertilizers based on soil quality and disease prediction.

This project has proven to be a valuable tool for farmers, and it has the potential for further improvements and advancements. The
implementation of this project could contribute to the agricultural sector by helping farmers to increase their crop yield and improve
their economic conditions.
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