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Abstract This study explores the use of deep learning and machine learning methods for classifying a dataset of
clothing collections. Creating a predictive model that correctly classifies clothing according to different attributes
like size, color, and material is the primary objective. To classify the dataset, a neural network model
was created and trained using Python and its powerful libraries, including TensorFlow and Keras. Deep learning
algorithms are used in the study to increase the precision of clothing type predictions. The results demonstrate a
test accuracy of about 85% after pre-processing the data and training the model, underscoring the potential of deep
learning to automate the analysis of fashion data and generate industry insights. The model's performance
and efficacy in addressing the classification task are further demonstrated by graphical representations such as
confusion matrices and accuracy curves.
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I. Introduction

The fashion industry has undergone a revolution thanks to machine learning and deep learning, which allow
for automated analysis of vast amounts of data, improving decision-making and trend prediction. These technologies
have been used recently in a number of fashion-related fields, including inventory management, consumer behavior
analysis, and design optimization. The need to increase the precision and effectiveness of clothing classification—a
crucial task for comprehending market trends, customizing recommendations, and optimizing the supply chain—is
what drives this study[l]. Predicting trends, spotting patterns, and automating the classification of clothing
according to attributes like size, color, material, and cost are all made possible by the analysis of clothing collection
datasets.

The purpose of this research is to analyze and categorize a dataset of clothing using Python's machine learning
libraries, specifically deep learning methods. This study uses neural network models to show how well deep
learning works to automate the process of analyzing fashion data and to offer insightful information that designers
and retailers may find useful [2].

Data about clothing items is produced in enormous quantities by the fashion industry. This information comprises
characteristics like fabric, size, and type of clothing, among others. Using machine learning and deep learning
techniques to analyze this data can give businesses important insights into market trends and consumer preferences.
Using a dataset of clothing collections, this paper presents an implementation of deep learning for clothing category
classification and prediction [3]. A neural network model is constructed, trained, and assessed using Python and
its libraries. To demonstrate the model's performance and accuracy, the results are displayed in graphs.

II. Dataset Description

The clothing collection dataset used in this study includes a number of attributes pertaining to clothing items,
including[3]:

e Type: eg. Dress, pants, and a shirt.
e Dimensions: eg.Little, Medium, and Big.
e  Color: eg. The price of the garment is represented by the numerical values. Red, Blue, and Green dot.

Volume XIII, Issue XI, NOVEMBER/2024 Page No : 58



International Journal of Research in Science Advanced Technology and Management Studies
ISSN NO: 2249-3034

e Composition: eg. Polyester, wool, and cotton.

Dataset's Preprocessing procedures include normalizing  numerical values, encoding categorical  variables,
and handling missing values. The data set was separated into test and training sets in order to assess the model.

Code for loading and preprocessing dataset:
import pandas as pd

# Load dataset

df =pd.read_csv('clothes_dataset.csv')

# Fill missing values

df fillna(method="fill', inplace=True)

# Encode categorical data (Size, Color, Material)
from sklearn.preprocessing import LabelEncoder
encoder = LabelEncoder()

df'Type'] = encoder.fit_transform(df['Type'])
df'Size'] = encoder.fit_transform(df]'Size'])
df['Color'] = encoder.fit_transform(df['Color'])
df['Material'] = encoder.fit_transform(df['Material'])
# Define features and target

X = df.drop('Type', axis=1)

y = dff Type']

II1. Methodology

This study used Python libraries like TensorFlow and Keras to implement a deep learning model[4]. The following
are the steps in the process:

1. Data Preprocessing
» Normalization: To guarantee that every feature makes an equal contribution to the model, we normalized
the numerical features. By stabilizing gradients and maximizing convergence, this enhances the training
procedure.
. * Encoding categorical variables: Label encoding was used to transform categorical attributes like size,
color, and material into a numeric format[5].

import pandas as pd
from sklearn.preprocessing import LabelEncoder, StandardScaler

# Load dataset
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df =pd.read_csv('clothes_dataset.csv')

# Encode categorical features

label encoder = LabelEncoder()

df'Size'] = label_encoder.fit_transform(df['Size'])
df['Color'] = label_encoder.fit_transform(df['Color'])
df['Material'] = label _encoder.fit_transform(df]['Material']
# Normalize numerical features

scaler = StandardScaler()

df[['Price']] = scaler.fit_transform(df[["Price']])

# Separate features and target

X = df.drop('Type', axis=1)

y = df["Type']

2. Splitting the Dataset

The data set was split 80:20 between training and test sets. By using a smaller test set for evaluation and learning
from the majority of the data, this guarantees that the model can generalize wel[6]1.

Code from sklearn.model_selection import train_test_split
# Split dataset into training and test sets
X train, X test, y train, y test = train_test_split(X, y, test_size=0.2, random_state=42)

3. Model Selection: For deep learning, a multi-layer perceptron neural network (MLP) was chosen as the
model. Classification tasks involving high-dimensional data are a good fit for MLPs. There are input, hidden, and
output layers in the network architecture.[7] For multi-class classification, we employed Rectified Linear Unit
(ReLU) activation functions in the hidden layers and a Softmax activation function in the output layer.

4. Training the Model: To train the model, the training dataset was used. Effective training was achieved by using
the sparse categorical crossentropy loss function and the Adam optimizer[8]. The primary metric employed to track
the model's performance was accuracy.

Code from tensorflow.keras.models import Sequential
from tensorflow.keras.layers import Dense

# Build the model

model = Sequential()

model.add(Dense(128, input dim=X_ train.shape[1], activation="relu'))
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model.add(Dense(64, activation="relu"))

model.add(Dense(len(y.unique()), activation='softmax'))

# Compile the model

model.compile(optimizer="adam', loss='sparse_categorical crossentropy', metrics=['accuracy'])

# Train the model

history = model.fit(X_train, y_train, epochs=20, batch size=32, validation_data=(X_test, y_test))

5. Evaluation: After training, the model's effectiveness was assessed using the test data's accuracy, precision,
and recall. These metrics can be used to assess the model's ability to accurately identify categories and generalize to
unknown data.[9]

Code from sklearn.metrics import classification_report
# Predict on test set

y_pred = model.predict(X_test)

y_pred_classes =y _pred.argmax(axis=-1)

# Evaluation metrics

print(classification_report(y_test, y pred classes))

IV.Deep Learning Model Implementation

A high-level Tensor Flow API called Keras was used to construct the neural network. The model had a softmax
output layer for multi-class classification and several layers, each followed by a ReLU activation function[10].

Model structure:

e Input Layer: Size determined by the number of features in the dataset.
e Hidden Layers: Two hidden layers with 128 and 64 neurons, respectively.
e  Output Layer: A softmax layer for classification into different clothing types.

Code for building and training the model:

from tensorflow.keras.models import Sequential

from tensorflow.keras.layers import Dense

# Build the model

model = Sequential()

model.add(Dense(128, input_dim=X_train.shape[1], activation="relu'))
model.add(Dense(64, activation="relu"))

model.add(Dense(len(df[' Type'].unique()), activation='softmax"))
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# Compile the model

model.compile(optimizer="adam', loss='sparse_categorical crossentropy', metrics=['accuracy'])

# Train the model

history = model.fit(X_train, y_train, epochs=20, batch_size=32, validation_data=(X_test, y_test))

V .Visualizations

1. Model Accuracy and Loss Curves: The model's performance across epochs is depicted in these graphs,

which display accuracy and loss for both training and validation[11]. Whether the model is overfitting
or underfitting can be determined with their assistance.

import matplotlib.pyplot as plt

# Plot training and validation accuracy

plt.plot(history.history['accuracy'], label="Training Accuracy')

plt.plot(history.history['val_accuracy'], label='"Validation Accuracy")

plt.title("Model Accuracy')

plt.xlabel('Epochs')

plt.ylabel('Accuracy')

plt.legend()

plt.show()

# Plot training and validation loss

plt.plot(history.history['loss'], label="Training Loss")

plt.plot(history.history['val_loss'], label="Validation Loss")

plt.title('Model Loss")

plt.xlabel('Epochs')

plt.ylabel('Loss")

plt.legend()

plt.show()

VI. Results

The findings demonstrate that, given a well-structured dataset, deep learning models are capable of efficiently
classifying clothing items. On the test data, the model's accuracy rate was 85%, which is encouraging for a practical
use. In the future, the model's hyperparameters might be improved, additional features could be
added, or various neural network architectures, like Convolutional Neural Networks (CNN) for image-
based datasets, could be tested[12].
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1. Confusion Matrix: The confusion matrix shows how well the model predicts different types of clothing.

from sklearn.metrics import confusion_matrix, classification_report
# Evaluate model performance

y_pred = model.predict(X_test)

y_pred_classes =y_pred.argmax(axis=-1)

# Generate classification report

print(classification_report(y_test, y_pred_classes))

# Generate confusion matrix

conf matrix = confusion_matrix(y_test, y_pred classes)

print(conf matrix)

Confusion Matrix
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Figure 1.1 Shows Confusion Matrix Visualization

VII. Conclusion

This study illustrates how well deep learning and machine learning work when examining a dataset
of clothing collections. We developed a model that is capable of classifying various clothing types using
TensorFlow and Python. According to the findings, deep learning can be very helpful in automating fashion
analysis. Accuracy can be increased by investigating more intricate models and datasets in future studies..
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