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Abstract: Mushroom identification plays a crucial role in public safety, as consuming poisonous
mushrooms can lead to severe health consequences, including death. Traditional methods of mushroom
classification rely on expert knowledge and visual inspection, which can be unreliable due to the
morphological similarities between edible and poisonous species. To address these challenges, machine
learning (ML) techniques offer an automated and more accurate solution for classifying mushrooms based
on their characteristics, such as cap shape, gill size, and spore print color. This review paper focuses on a
comparative analysis of three widely used machine learning algorithms—Logistic Regression, Random
Forest, and Support Vector Machine (SVM)—for distinguishing between edible and poisonous mushrooms.
The paper explores the underlying principles and strengths of each algorithm, highlighting the ways in
which they process mushroom features to achieve accurate classifications. Logistic Regression, a linear
model, provides interpretability and simplicity, while Random Forest, an ensemble method, enhances
classification performance by aggregating predictions from multiple decision trees. On the other hand,
SVM, with its ability to handle non-linear decision boundaries, has shown promise in complex classification
tasks. The comparative review examines the performance of each model using metrics such as accuracy,
precision, recall, and Fl-score, providing a detailed assessment of their effectiveness in mushroom
classification.

The review identifies key challenges and opportunities in using machine learning for mushroom
classification, including the need for comprehensive datasets and the handling of imbalanced data. By
analyzing the advantages and limitations of each algorithm, this paper aims to contribute valuable insights
into the optimal approach for developing reliable and efficient mushroom identification systems. Such
systems could aid both experts and non-experts in ensuring safer mushroom foraging practices, ultimately
reducing the risk of poisoning and enhancing public safety.
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I. INTRODUCTION
Mushroom foraging has long been a popular activity for culinary enthusiasts and nature lovers alike, yet it also poses
significant risks due to the presence of poisonous mushroom species. The consumption of toxic mushrooms can result
in severe health complications, including organ failure and even death, highlighting the critical importance of accurate
mushroom identification. Traditionally, the identification of edible and poisonous mushrooms relied heavily on expert
knowledge, visual inspection, and experience. However, these methods are prone to human error and can be unreliable
due to the striking similarity in the appearance of different mushroom species. As a result, there is a growing need for
automated systems that can assist in distinguishing between edible and poisonous mushrooms with greater accuracy and
consistency.
With advancements in technology, machine learning (ML) has emerged as a promisigpg=selution to address the
challenges of mushroom identification. Machine learning techniques enable the develop ( g
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from large datasets of mushroom features, such as cap shape, color, size, odor, and gill structure. By leveraging these
features, machine learning algorithms can be trained to classify mushrooms based on predefined categories, such as
edible or poisonous, with remarkable precision. The use of ML in mushroom classification has the potential to
revolutionize the way we identify mushrooms, offering an efficient and scalable approach that can be used by both
experts and novices in the field.

The purpose of this review is to explore the comparative performance of three popular machine learning algorithms—
Logistic Regression, Random Forest, and Support Vector Machine (SVM)—in the task of classifying mushrooms as
either edible or poisonous. Each of these algorithms brings unique strengths to the table. Logistic Regression is a simple
yet effective model that is easy to interpret and offers a linear approach to classification. Random Forest, an ensemble
learning method, combines the predictions of multiple decision trees to improve accuracy and robustness, making it
suitable for complex datasets. Support Vector Machine (SVM) is another powerful classifier known for its ability to
handle non-linear decision boundaries, often yielding high classification accuracy, especially in cases where the data is
not linearly separable.

This paper aims to provide a comprehensive review of these three machine learning algorithms in the context of
mushroom classification. It will examine the underlying principles of each model, evaluate their performance using key
metrics such as accuracy, precision, recall, and F1-score, and discuss their respective strengths and limitations. By
comparing these algorithms, the study will offer valuable insights into the most effective approach for automating
mushroom identification. Furthermore, the review will address the challenges associated with dataset preparation, such
as handling missing values, categorical variables, and feature normalization, which are crucial for building reliable and
accurate machine learning models.

In addition to the technical aspects of machine learning, this paper will explore the broader implications of automated
mushroom classification systems. Such systems could significantly enhance safety for both experts and non-experts
involved in mushroom foraging. With the right tools, individuals could make more informed decisions, potentially
reducing the number of poisoning incidents. As machine learning continues to evolve, it is crucial to explore its
application in various fields, and mushroom identification serves as an excellent case study for understanding the
potential and limitations of these advanced techniques. This review, therefore, not only seeks to evaluate the
effectiveness of machine learning algorithms in mushroom classification but also to highlight the broader implications
for public safety and education.

OBJECTIVE
e To study the effectiveness of Logistic Regression in mushroom classification.
e To study the performance of Random Forest in identifying edible and poisonous mushrooms.
e To study the capabilities of Support Vector Machine in mushroom classification tasks.
e To study the impact of feature selection on the accuracy of mushroom classification models.
e To study the comparative performance of different machine learning algorithms for mushroom identification.

II. LITERATURE SURVEY

Paper Title Author Year Theory Summary

Edible and Poisonous Mushrooms | M. Abinaya | August Highlights the use of the Multi-Layer Perceptron
Classification Using Multi-Layer 2024 algorithm to accurately classify edible and
Perceptron Algorithm poisonous mushrooms, crucial for ensuring safety.
Classification of Edible and | Mrs. D.S.L. | Mar-Apr Discusses the importance of using ML techniques,
Poisonous =~ Mushrooms  Using | Manikantes | 2024 alongside physical characteristics, for effective
Machine Learning Algorithms wari classification of mushroom edibility.

Mushroom  Classification and | VN May 2024 | Explores the use of Linear Discriminant Analysis
Feature Extraction Using Linear | Padmavathi for mushroom classification, emphasizing the
Discriminant Analysis Devi health benefits and risks associated with

Mamidanna mushrooms. ?
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Supervised Learning for Edible | Dr. Venkata | October Examines supervised learning algorithms to build a
Mushroom Identification: | Ramana 2023 system for safe mushroom identification,
Promising Results and Implications | Kaneti addressing food safety concerns.
for Food Safety
Machine Learning Algorithms - A | Batta January Provides a broad review of ML algorithms and
Review Mahesh 2020 their applications, including classification tasks,
with insights on algorithm performance and
usability.

I1I. WORKING OF EXISTING SYSTEM
The existing system for mushroom classification typically relies on traditional methods such as expert knowledge,
visual inspection, and field guides. These methods require a deep understanding of mushroom morphology and often
involve subjective judgments, making them prone to errors. Mushroom identification tools like field manuals and apps
with pre-defined lists of characteristics provide assistance, but their accuracy is limited due to the subtle morphological
similarities between edible and poisonous species. Additionally, these systems are not automated, requiring significant
expertise and manual intervention, which reduces their scalability and applicability for non-experts. Some digital
systems utilize image recognition, but they still struggle with high accuracy due to the complex and varied appearances
of mushrooms in different environments.
The proposed system aims to address these limitations by introducing an automated, machine learning-based
classification system that can efficiently and accurately distinguish between edible and poisonous mushrooms. By
leveraging three powerful machine learning algorithms—Logistic Regression, Random Forest, and Support Vector
Machine (SVM)—the system will classify mushrooms based on multiple features such as cap shape, gill size, spore
print color, odor, and more. The system will be trained on a large, diverse dataset of mushroom characteristics, enabling
it to learn from both edible and poisonous species. This approach not only enhances accuracy but also eliminates the
need for expert intervention, making the system accessible to a wider audience, including non-experts.
The proposed system will work by first collecting input data about a mushroom, which could include information about
its physical attributes such as shape, color, size, and texture. These features will be preprocessed and normalized for
uniformity before being fed into one of the three machine learning models. Each algorithm will analyze the data and
generate a prediction—whether the mushroom is edible or poisonous. By comparing the output from the different
models, the system will provide a final classification result based on the best-performing model or an ensemble
approach, which combines the strengths of all three algorithms to enhance overall accuracy.
Overall, the proposed system offers a more efficient, scalable, and reliable solution for mushroom classification. With
continuous improvements in machine learning, the system will evolve to handle more complex datasets and adapt to a
wider variety of mushroom species. This will help ensure safer mushroom foraging, reduce the risk of poisoning, and
provide a tool that can be used by both mycologists and non-experts for more accurate identification.
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Figure 1: Proposed Research Model.
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IV. ADVANTAGES

e Increased Accuracy: Machine learning models improve classification accuracy by learning from large,
diverse datasets, reducing human error in mushroom identification.

e Automation: The proposed system automates the classification process, eliminating the need for expert
intervention and making it accessible to non-experts.

e  Scalability: The system can handle large datasets and classify various mushroom species, making it scalable
for different regions and environments.

e Real-time Classification: With fast processing, the system can provide immediate classification results, aiding
users in quickly determining the safety of mushrooms in the field.

e Consistent Performance: Unlike traditional methods, the machine learning models offer consistent
performance, unaffected by subjective human judgment or environmental factors.

V. DISADVANTAGES

e Dependency on Quality Data: The accuracy of the system heavily depends on the quality and diversity of the
training dataset; poor or incomplete data can lead to incorrect classifications.

e Computational Resources: Machine learning algorithms, particularly ensemble methods like Random Forest
or SVM, require significant computational power and may not be feasible on low-resource devices.

e Limited Generalization: The system may struggle with classifying mushrooms from new regions or
environments that are underrepresented in the training dataset, reducing its ability to generalize.

e Interpretability Issues: Some machine learning models, especially SVM and Random Forest, may act as
"black boxes," making it difficult to understand how specific features influence the classification decision.

e Overfitting Risk: Without proper model validation and regularization, the system may overfit to the training
data, leading to reduced performance on unseen data.

VI. FUTURE SCOPE

The future scope of the mushroom classification system lies in enhancing its accuracy, adaptability, and usability. By
incorporating more advanced machine learning techniques, such as deep learning or hybrid models, the system can
further improve its ability to classify a wider range of mushroom species, including those not well-represented in existing
datasets. Additionally, integrating real-time image recognition and augmented reality (AR) could allow users to simply
capture images of mushrooms in the field for instant classification. Expanding the system's dataset to include more global
and regional mushroom species, along with user-generated feedback for continuous learning, will help in increasing its
robustness. Moreover, incorporating a mobile-friendly, user-friendly interface will ensure broader accessibility, making
the system a valuable tool for both mycologists and casual foragers, contributing to public safety and ecological
awareness.

VII. CONCLUSION

In conclusion, the development of a machine learning-based mushroom classification system offers a promising
solution to the challenges of accurately identifying edible and poisonous mushrooms. By leveraging algorithms like
Logistic Regression, Random Forest, and Support Vector Machine, the proposed system provides a reliable, automated
approach that reduces human error and makes mushroom classification accessible to both experts and non-experts.
While the system shows significant advantages in terms of accuracy, scalability, and real-time classification, it also
faces challenges such as dependency on quality data and computational resource requirements. Nevertheless, with
ongoing advancements in machine learning and data collection, this system holds great potential to enhance public
safety, support sustainable foraging practices, and assist in the conservation of biodiversity. Future improvements and
expansions will only increase its applicability and reliability, making it an essential tool for safer and more informed
mushroom identification.
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