International Journal of Environmental & Agriculture Research (IJOEAR)  ISSN:[2454-1850] [Special Issue Vol-9, Issue-6, June- 2023]
SV University, Tirupati

Exploring AI-Based Approaches for Multi-Class Order of

Farming Information: A Comprehensive Analysis
B. Sai Deepikha

PG Scholar, Dept. of Computer Science Sri Venkateswara University, Tirupati

Abstract— The agricultural sector generates a vast amount of data, containing valuable information that can be effectively
analyzed through data mining techniques. Classification prediction is a crucial method in agricultural data mining. This study
presents three Al algorithms - Decision Tree, Random Forest, and SVM aimed at enhancing the classification accuracy for
multi-class agricultural data. The performance of these algorithms was evaluated using a standard agricultural multi-class
dataset of Eucalyptus. The experimental results demonstrate that the Random Forest approach achieved significant
improvements in classification accuracy for the Eucalyptus dataset, achieving a precision of 95.84%.

l. INTRODUCTION

Machine Learning algorithms are iterative processes or sets of methods that assist a model in adapting to data with a specific
objective. The application of Al in modern agricultural practices has the potential to significantly enhance agriculture by
automating processes and providing insights into agricultural production [4]. In the context of actual farming operations, the
use of computer-based information technology in precision agriculture has become increasingly widespread, resulting in the
collection of large amounts of relevant spatial and contextual data associated with precision farming practices. Effectively
extracting hidden relationships from massive agricultural data and aiding decision-makers in formulating precise farming
strategies and optimizing agricultural production are critical and pressing challenges [11]. The classification of valuable
agricultural data often serves as a crucial step in extracting meaningful insights from agricultural information. Therefore, the
automatic classification of agricultural data is one of the primary objectives in the field of precision agriculture. To address the
challenge of multi-class classification in agriculture, particularly using the Eucalyptus dataset, this paper introduces three Al
algorithms: Decision Tree, Random Forest, and SVM.

1. CLASSIFICATION

Classification provides a systematic way of organizing and categorizing data. By assigning class labels to data instances, we
can create structured datasets that are easier to navigate, search, and retrieve. This improves data management and facilitates
efficient data processing, analysis, and reporting [1][2].

Classification is essential because it provides the foundation for understanding and utilizing the power of machine learning
algorithms to solve real-world problems. It enables us to extract meaningful insights, make accurate predictions, and uncover
hidden knowledge from large and complex datasets [3][5][9]. By effectively classifying data, we can derive actionable
information, optimize decision-making processes, and drive innovation across a wide range of industries and applications.
Classification theory is of paramount importance in the field of machine learning and data analysis. It plays a crucial role in
various domains and applications.

Decision Making: Classification allows us to make informed decisions based on available data. By accurately classifying and
categorizing data, we can gain valuable insights and identify patterns, which can aid in decision-making processes across
industries such as finance, healthcare, marketing, and agriculture.

Predictive Modeling: Classification enables predictive modeling, where we use historical data to build models that can predict
the class or category of future data points. This is invaluable in areas such as customer churn prediction, fraud detection, disease
diagnosis, and sentiment analysis. By understanding the patterns and relationships in the data, classification models can provide
reliable predictions and help businesses and organizations make proactive decisions.

Pattern Recognition: Classification helps in recognizing and understanding complex patterns and relationships in data. It
allows us to identify features and attributes that contribute to a particular class or category. This knowledge can be used to
extract meaningful insights, discover hidden trends, and gain a deeper understanding of the underlying processes in various
fields such as image recognition, natural language processing, and speech recognition.
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Anomaly Detection: Classification can also be used for anomaly detection, where the goal is to identify rare or unusual
instances in a dataset. By classifying data points into normal and abnormal categories, we can detect outliers, anomalies, or
potential errors in data. This is crucial for quality control, fraud detection, network security, and anomaly-based intrusion
detection systems.

. METHODOLOGY

In this way, the paper proposed Decision Trees, Random Forest, and Support Vector Machine (SVM) classifiers for
productively finding the arrangement errands of the Eucalyptus horticultural information. In this section, we give a brief
overview of the theory behind Decision Trees, Random Forest, and Support Vector Machine (SVM) classifiers

3.1 Decision Trees

Decision Trees are supervised learning algorithms used for both classification and regression tasks. The algorithm builds a
tree-like model by partitioning the input data based on feature values. The tree is constructed using a top-down approach, where
each internal node represents a feature test, and each leaf node corresponds to a class label or regression value [5][6].

The main idea behind Decision Trees is to create partitions that maximize the separation of different classes. This is achieved
by recursively splitting the data based on feature values, using measures such as Gini Index or Information Gain. Decision
Trees are easy to interpret and can handle both categorical and numerical features. However, they may suffer from overfitting,
and their performance can be sensitive to small changes in the data.

3.2 Random Forest

Random Forest is an ensemble learning method that combines multiple Decision Trees to make predictions. It leverages the
concept of bagging (bootstrap aggregating) to create a diverse set of trees. Each tree is built on a random subset of the training
data and a random subset of features. During prediction, each tree votes on the final class label, and the majority vote determines
the predicted class[6][7] .

Random Forests aim to reduce overfitting and increase generalization by averaging the predictions of multiple trees. The
randomness in data sampling and feature selection helps to improve the model's robustness and reduce the impact of noisy or
irrelevant features. Random Forests are widely used for classification and regression tasks and tend to provide accurate and
stable predictions. However, they may be slower to train and require more computational resources compared to individual
Decision Trees.

3.3 Support Vector Machine (SVM)

SVM is a powerful supervised learning algorithm used for classification and regression tasks. It aims to find an optimal
hyperplane that separates different classes in the feature space. The key idea behind SVM is to maximize the margin, which is
the distance between the hyperplane and the nearest data points of each class [7][8].

SVM can handle both linearly separable and non-linearly separable data by using kernel functions to map the data into higher-
dimensional feature spaces. The most commonly used kernels include linear, polynomial, and radial basis function (RBF)
kernels. SVMs have solid theoretical foundations and are effective in handling high-dimensional data.

SVMs are known for their ability to capture complex decision boundaries and handle outliers effectively. They are also less
prone to overfitting. However, SVMs can be sensitive to the choice of hyperparameters, such as the regularization parameter
(C) and the kernel parameters. Training SVMs can be computationally intensive, especially for large datasets.

In summary, Decision Trees provide interpretable models, Random Forests improve performance through ensemble learning,
and SVMs offer robust classification by finding optimal hyperplanes. The choice of classifier depends on the specific
characteristics of the data and the desired trade-offs between interpretability, accuracy, and computational complexity.

V. EXPERIMENTAL RESULTS

The study was conducted using the Python programming language, leveraging the Scikit-learn library for data representation,
manipulation, and visualization. The Eucalyptus dataset, a standard agricultural multi-class dataset, was obtained from the UCI
ML repository [11]. This dataset consists of 736 instances with 5 recorded features and 5 class labels. Specifically, the Dynamic
class comprises 736 examples, while the Dormant class includes 5 examples. The dataset was divided into two sets: 80% for
training and 20% for testing, ensuring a standardized approach to evaluating the classifiers' performance.
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The experimental results are presented in Table-1 and same presented in the figure-1, showcasing the accuracy, precision, and
recall achieved by each classifier.

Table-1
Experimental results of classifiers
Algorithm Accuracy Precision Recall
Decision Tree 92.76 92 92.7
Random Forest 95.84 95 95
SVM 94.64 94.6 94

Classifier Performance

Recall 95

92.7
brecision ﬁ o5
92
rccuracy ﬂ%m
92.76

90 91 92 93 94 95 96

SVM ® Random Forest M Decision Tree

Figure-1: Performance of Classifiers

The results demonstrate the performance of each algorithm in terms of accuracy, precision, and recall are shown in the figure-
1. The Decision Tree achieved an accuracy of 92.76%, with precision and recall scores of 92% and 92.7%, respectively. The
Random Forest algorithm performed even better, achieving an accuracy of 95.84%, with precision and recall scores of 95%
and 95%, respectively. SVM also showed good performance, with an accuracy of 94.64% and precision and recall scores of
94.6% and 94%, respectively.

Overall, these results indicate the effectiveness of the proposed algorithms in accurately classifying the Eucalyptus agricultural
dataset, with Random Forest achieving the highest accuracy among the tested classifiers.

V. CONCLUSION

In conclusion, the experimental results demonstrate the effectiveness of the proposed algorithms, namely Decision Tree,
Random Forest, and SVM, in efficiently classifying the Eucalyptus agricultural dataset. The results indicate that Random Forest
achieved the highest accuracy of 95.84%, surpassing the accuracy of other classifiers. It also exhibited high precision and recall
scores of 95%, demonstrating its capability to accurately predict and classify agricultural data. SVM also performed well with
an accuracy of 94.64% and high precision and recall scores of 94.6% and 94%, respectively.

These findings highlight the potential of machine learning algorithms in analyzing and categorizing agricultural data, leading
to improved decision-making and efficient agricultural strategies. The successful application of these algorithms in the
Eucalyptus agricultural dataset showcases their effectiveness in addressing the multi-class classification problem in precision
agriculture.

Overall, this research contributes to the field of precision agriculture by providing insights into the performance of various
classifiers. The results emphasize the importance of leveraging Al and machine learning techniques to unlock the hidden
patterns and relationships within agricultural data, ultimately enhancing agricultural productivity and sustainability.
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