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Abstract - All living things on Earth receive their nourishment from agriculture, which is a tree whose roots are the 
earth. It is somewhat to blame for our existence on this planet. Since soil is a non-renewable resource, as we have 
learned in both elementary and secondary education, the issue that needs to be answered is: How are we going to 
conserve it? It is clear from the soil data and graphs that soil pollution has reached an unacceptable level and that 
significant steps must be taken to reduce it. Although there are several methods available today to lessen soil 
pollution, none of them are optimal. Therefore, there has to be some solutions that farmers may also use in order to 
ensure that the quantity and quality ofThere is no impact on the produce. One area of computer science technology 
that can be very helpful in determining the best course of action for soil pollution is machine learning. The exciting 
part about experimenting with concepts in the field of machine learning is that it's an emerging technology. Our final 
year research, "Classification of Soil Contamination using Machine Learning," is a combination of these two themes. 
In this research, we will forecast if the soil entries we have examined are naturally polluted or artificially 
contaminated based on the state and metal proportions. The procedure has three primary modules, namely Data 
Pre-processing, Training, and Testing Modules. The ancillary goals we will incorporate are crop forecasting and An 
appropriate fertiliser is recommended. 
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I. INTRODUCTION 

Given that environmental deterioration is now a major danger to the world's ecosystems, soil pollution is an 
important issue that has to be addressed. Conventional techniques of evaluation and cleanup are inadequate in 
providing timely and accurate solutions when soil contamination levels continue to grow. But the 
development of machine intelligence presents a viable way to transform our strategy for managing soil 
pollution.A novel framework for classifying soil pollution using machine learning algorithms is presented by 
the combination of computer science technology and soil science. This research aims to foresee and 
distinguish between naturally polluted and intentionally contaminated soil samples based on many variables, 
such as state and metal amounts, by utilising data analysis and predictive modelling.The objective of this 
project is to create strong classification models that can precisely identify the origins and level of soil 
contamination by integrating training, testing, and sophisticated data pre-processing modules. Furthermore, 
the suggested methodology's practical value is further enhanced by auxiliary goals like crop forecasting and 
fertiliser suggestion, which promote comprehensive solutions for sustainable agricultural practices.The 
ramifications of this research go well beyond science as we set out on our adventure at the nexus of 
environmental stewardship and technology. We not only lessen the current concerns to food security and 
agricultural output by using machine learning to address soil contamination, but we also provide the 
foundation for a more robust and sustainable future for future generations.  

 

2. Related works 

All living things on Earth receive their nourishment from agriculture, which is a tree whose roots are the earth. 
It is somewhat to blame for our existence on this planet. Since soil is a non-renewable resource, as we have 
learned in both elementary and secondary education, the issue that needs to be answered is: How are we going 
to conserve it? It is clear from the soil data and graphs that soil pollution has reached an unacceptable level 
and that significant steps must be taken to reduce it. Although there are several methods available today to 
lessen soil pollution, none of them are optimal. Therefore, there has to be some solutions that farmers may 
also use in order to ensure that the quantity and quality of there is no impact on the produce. One area of 
computer science technology that can be very helpful in determining the best course of action for soil 
pollution is machine learning. 
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 3. Methodology 

The methodology of the proposed system comprises of the following system is 

 Data set collection 

 Pre-processing 

 Training and testing 

 Prediction 

3.1 Dataset collection: 

A number of procedures must be followed while gathering soil samples for machine learning applications in 
order to guarantee that the dataset is representative, diverse, and appropriate for the planned use. This is a 
broad overview of the procedure. 

3.1 Pre-processing 
NUMPY: NumPy, often known as "Numerical Python" or "Numeric Python," is a machine learning module 
that is used to process large amounts of data. It facilitates quick mathematical computation on matrices and 
arrays for the user. Numpy's syntax is as follows: 

>>import numpy as np 
 
PANDAS: The most potent machine learning module or library that aids in providing a quick overview of the 
data set is called Pandas. It offers simple-to-use tools that lower the dimensionality and complexity of 
machine learning programs. Pandas is a great feature that makes it simple to experiment with various machine 
learning concepts. 

Pandas syntax looks like this: 

>>import pandas as pd 

MATPLOTLIB: For the purpose of plotting graphs and correlation matrices, among other data visualization 
techniques, Matplotlib is an open-source tool. Because of its ability to visualize large data sets, users may select 
the right models and obtain the accuracy needed for their project with ease. 

To import Matplotlib into Python, use: 

>>import matplotlib.pyplot as plt 
 
We have produced histograms, scatter plots, correlation matrices, grid correlation matrices, and other 
visualizations using matplotlib. 
SEABORN: A matplotlib variant is called Seaborn. This technique for data visualization provides you with a 
high- level graphical user interface (GUI) to produce visually appealing and informative statistical visuals. 
Python can import Seaborn by using: 

>>import seaborn as sns 
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Plotting categorical data and visualizing statistical relationships are two uses for Seaborn. 

7.Conclusion 

 
All things considered, CatBoost is an excellent option for categorization problems. Preprocessing is made 
simpler by the algorithm's natural capacity to handle categorical features. It performs well, attaining competitive 
accuracy and precision, and its clear feature importance analysis makes it easier to comprehend the key 
variables affecting predictions. CatBoost is effective and accessible due to its user-friendly interface, cross-
validation support, and scalability via parallel and GPU training. The algorithm's better flexibility helped to 
reduce some of the challenges, like the requirement for hyperparameter tweaking. In the future, we plan to 
investigate ensemble approaches and gather more data to improve robustness. All things considered, CatBoost 
proves to be a flexible and strong instrument, proving its efficiency in classifying soil conditions and showing 
potential for wider machine learning uses. 
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