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Abstract—

Evaluation of the performance of various machine
learning classification methods using a dataset of
two different varieties of mushrooms and various

mushroom characteristics.

This research project's primary goal is to use

machine learning techniques to forecast the
mushrooms in a dataset. Which mushrooms are
toxic, or edible is predicted Machine learning
regression.In fact, it is conceivable to predict the
toxicity of mushrooms using machine learning, and
this idea has been investigated in the mycology
community. A collection of mushroom attributes
and labels indicating whether each mushroom is
harmful, or edible can be used to train machine
learning systems.lt's crucial to remember that even
if machine learning might make useful predictions,
it shouldn't take the place of mycology experts'
knowledge. It might be difficult to distinguish
between edible and deadly mushrooms, and doing
so can have detrimental effects. Therefore, if
dealing with mushroom toxicity, always seek the
advice of a professional or turn to trustworthy

Sources.

UGC CARE Group-1,

INTRODUCTION

Scientists and mathematicians started
investigating the concept of artificial intelligence in
the early 1900s. One of the concepts under
examination is machine learning, which teaches a
machine how to think and behave like a human.
One such subject is data science, which involves
drawing conclusions from numerous, huge datasets.
Artificial intelligence (Al) is a combination of
machine learning, data science, and machine
learning. Recommendations, Classification, Pattern
Detection,  Prediction,  Grouping, = Anomaly
Detection, Recognition, and Forecasting are just a
handful of the numerous potential deliverables from
data analysis.

The measurements and characteristics of the
mushrooms are used in this study to categories
them as either edible or poisonous. As a result, this
exercise involves binary classification. The data is

classified using four Machine Learning techniques.
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The following sections comprise the remaining 1. Data collection: We will compile a vast database
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portions of this essay. The data is described in the of mushroom samples, each of which will have
labels indicating whether it is toxic or edible. Our
machine learning model will be trained and tested

second part, along with its feature set and output
Machine Learning Repository or

classes. The technique, including data preparation
and the tools used to characterise the data, are using this dataset as its basis. reliable sources, such

described in the third part. Each algorithm's as the UCI
modelling classification performance is assessed American colleges.
and reported in the fourth portion, and conclusions . .
P P 2. Data Preprocessing: We will carry out a number
are reached in the fifth and final section : .
of preprocessing operations to get the data ready for
analysis. In doing so, it may be necessary to handle
missing values, transform category features into
necessary,

A diverse collection of fungus known as
mushrooms come in a wide range of colours, sizes,
if

and shapes. While certain mushrooms can be
ingested and used in dishes, others can be extremely

toxic and provide a serious health concern. In
mycology, determining which mushrooms are toxic
and which are edible is a crucial task that frequently

calls for specialised knowledge. But with machine
learning improvements, we may use data-driven
strategies to build prediction models that help in

precisely classifying mushrooms.

In this project, we want to use Python to create a
machine learning model that can predict how
hazardous mushrooms would be. We are able to
identify patterns and features that distinguish

between hazardous and edible mushrooms by
training a model on a dataset of labelled mushroom

representations, and,

numerical
normalise or standardise the data. During this phase,

careful consideration will be given to ensuring the

dataset's integrity.
It is essential to

3. Feature Selection/Extraction:
recognise the pertinent aspects that support the

categorization task. Using data analysis, we will

choose useful traits that can distinguish between
poisonous and edible mushrooms. We'll take into
account characteristics that are frequently employed

in mushroom categorization, including cap form,

cap colour, gill size, and odour.
4. Model Selection: Accurate prediction requires
selecting the right machine learning method. In this

samples. The trained model will subsequently be
section, we'll examine a number of classification
logistic

able to categorise fresh, undiscovered samples of
characteristics,

trees,

mushrooms according to their
offering useful information to researchers, foragers,
and mushroom enthusiasts.
algorithms, including decision
regression, support vector machines (SVM),
random forests, and gradient boosting algorithms
like XGBoost or LightGBM. The size, complexity,
97
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whether the mushroom is harmful or edible after users
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and criteria for interpretability of the dataset will all
enter the attributes of the fungus.
LITERATURE REVIEW

have an impact on the approach used.

5. Training the model: The dataset will be divided
into training and testing sets. The chosen machine A literature survey of mushroom data analysis involves
reviewing and summarizing existing research articles,
publications, and studies related to the analysis of

learning model will be trained using the training set
labels.
mushroom data. This type of survey aims to provide a

on the mushroom features and associated

The model will figure out the underlying patterns in

the data during training, which will allow it to make comprehensive understanding of the current state of
knowledge, research trends, methodologies, and findings

in the field of mushroom data analysis.
The literature survey typically begins with identifying

or

precise predictions.
relevant keywords, such as "mushroom data analysis,"

Model Evaluation: Using the right evaluation criteria,

we will evaluate the trained model's performance. We
"mushroom classification,"

"fungi data mining,"
"mushroom pattern recognition.” These keywords are

used to search various academic databases, journals,

6.
conference proceedings, and other reputable sources to

will use metrics like accuracy, precision, recall, and F1
score to gauge how well the model can identify if a
mushroom is toxic or edible. To confirm the model's
generalizability, this evaluation will use the testing set,
gather relevant articles.
the In the survey, the selected articles are thoroughly read, and

which consists ofunseen data.
Optimization:
the main findings, methodologies, and conclusions are
extracted and summarized. The survey may cover various

7.  Model improve
performance of the model, it may be essential to
investigate
aspects of mushroom data analysis, including but not

To

involves  the

adjust the model's parameters and
This

various feature engineering or ensemble methods.
To optimise the model's configuration and raise the limited to:
1. Mushroom classification:
development of classification models to distinguish edible

model's predicted precision, cross-validation and
their

hyperparameter tuning will be used.

8. Predictions: After the model has been trained and 4 poisonous mushrooms or to classify different
assessed, we will use it to forecast the toxicity of characteristics.
fresh samples of mushrooms. The model will output

the probability or binary classification indicating
98

mushroom speciesbased on
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1. Identify Existing Research: The literature survey
2. Feature extraction and selection: Identifying aims to identify and review existing research
relevant features or attributes that best represent the articles, publications, and studies related to
characteristics of mushrooms for analysis and mushroom data analysis. This helps in
understanding the existing body of knowledge and
the research efforts that have been made in the field.

2. Summarize Findings and Methodologies: The
survey involves  thoroughly reading and
summarizing the main findings, methodologies, and
conclusions of the selected articles. This provides a
concise summary of the existing research and helps
iformation from mushroom datasets. in understanding the various approaches and
techniques used for analyzing mushroom data.
3. Identify Research Gaps: By reviewing the
literature, the survey aims to identify any gaps or

5. Quality assessment: Evaluating the reliability and
accuracy of the collected mushroom data and

developing quality assessment methods to ensure

decision-making processes.
3. Pattern recognition: Analyzing patterns and

trends in mushroom data to identify correlations,

associations, or recurring characteristics.
4. Data mining techniques: Applying data mining

algorithms, such as decision trees, support vector
machines, or neural networks, to extract useful

limitations in the existing research. This helps in
identifying areas where further research is needed

data integrity.
6. Disease prediction and management: Analyzing ,r \where improvements can be made.
4. Highlight Trends and Emerging Techniques: The
survey helps in identifying emerging trends and

mushroom data to predict and prevent diseases or

optimize disease management strategies in

mushroom cultivation.
techniques in mushroom data analysis. It provides

RELATED WORK insights into the latest developments in the field,

The objective of a literature survey on mushroom
is to provide a comprehensive

5. Provide Recommendations:

findings of the literature survey, recommendations

such as new algorithms, tools, or methodologies

that researchers are exploring.
Based on the

data analysis
overview of the current state of knowledge,
can be provided for improving data analysis

research trends, methodologies, and findings in the
field of analyzing mushroom data. The survey aims
techniques, expanding data sources, or exploring
novel approaches to mushroom data analysis. These

to achieve the following objectives:
99
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recommendations can guide future research efforts https://scikit-

and help in advancing the field.

6. Support Decision-Making and Planning: The
literature survey provides a knowledge base that can
support  decision-making and planning  for
researchers, practitioners, or stakeholders involved in
mushroom data analysis. It helps in understanding
the current landscape and the potential applications

and challenges in the field.

Overall, the objective of a literature survey on
mushroom data analysis is to gather and synthesize
existing knowledge, identify gaps, and provide
insights and recommendations to advance the field of

mushroom data analysis.

PROPOSED WORK
1. Dataset:

- UCI Machine Learning Repository: Mushroom
Data Set

(https://archive.ics.uci.edu/ml/datasets/mushroom)

2. Python Libraries:

- Pandas Documentation:
https://pandas.pydata.org/docs/

- Scikit-learn Documentation: https://scikit-
learn.org/stable/documentation.html

- NumPy Documentation: https://numpy.org/doc/

3. Machine Learning Algorithms:
- Logistic Regression:

- Scikit-learn LogisticRegression Documentation:
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learn.org/stable/modules/generated/sklearn.linear_

model.LogisticRegression.htmi

- Support Vector Machines (SVM):
- Scikit-learn SVM Documentation:

https://scikit-learn.org/stable/modules/svm.html

- XGBoost:
- XGBoost Documentation:

https://xgboost.readthedocs.io/

- LightGBM:
- LightGBM Documentation:
https://lightgbm.readthedocs.io/

- Naive Bayes:
- Scikit-learn Naive Bayes Documentation:

https://scikit- learn.org/stable/modules/naive_bayes.html

4. Data Science Tutorials and Guides:
- Kaggle: https://www.kaggle.com/
- Kaggle is a platform that hosts various data science
projects, including mushroom classification. You can find
datasets, kernels (code notebooks), and discussions

related to mushroom analysis.

- Towards Data Science:
https://towardsdatascience.com/
- Towards Data Science is an online publication that
offers a wide range of articles, tutorials, and case studies

related to data science and machine
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learning. You can find articles on various aspects of

mushroom analysis and classification.

- Machine Learning
https://machinelearningmastery.com/

- Machine Learning Mastery is a website that
provides tutorials, guides, and resources on
machine learning algorithms and techniques. It
offers articles related to classification tasks and
specific algorithms such as logistic regression,
SVM, XGBoost, and Naive Bayes.

Remember to properly cite any references you use
in your project, especially if you directly use code,
datasets, or ideas from external sources.

[<matplotlib.lines.Line2D at Oxl3afbedl0>]
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CONCLUSION

In this paper a systematic evaluation was carried out
of the performance of four different classification
algorithms to classify mushrooms types using the
features/properties. It was shown that all four
classification algorithms performed very well (all
above 95%) and are therefore well suited to this
classification problem. SVM achieved the highest
overall percentage of correctly classified instances of

96.92%.
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