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ABSTRACT: E-commerce platforms are flooded with a large variety of products, particularly clothing, making it
challenging for users to find relevant items. In this paper, we present a methodology for building an efficient Clothing
Classifier using deep learning techniques with the Keras library. We leverage Convolutional Neural Networks
(CNNs), which are well-suited for image classification tasks, to categorize clothing items into predefined categories
(e.g., shirts, pants, dresses, shoes). This paper demonstrates the process from data collection, pre-processing, model
design, and evaluation to create an image classifier capable of identifying clothing types in an e-commerce setting.
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I. INTRODUCTION

In the modern era, e-commerce platforms have become the go-to places for purchasing clothing. However, the vast
number of clothing items listed on these platforms can be overwhelming for users, making product discovery and
search results management a challenge. Automated product categorization can be used to classify clothing items into
distinct categories such as shirts, dresses, pants, shoes, etc., improving user experience and simplifying the browsing
process.

Deep learning, specifically Convolutional Neural Networks (CNNs), has proven to be effective in solving image
classification problems, making it a suitable approach for clothing classification tasks. In this paper, we propose a
simple but efficient approach for building a clothing classifier model using Keras and TensorFlow.

II. BACKGROUND AND MOTIVATION
2.1 Deep Learning for Image Classification

Convolutional Neural Networks (CNNs) have shown exceptional performance in tasks like image recognition and
classification. CNNs are designed to automatically learn spatial hierarchies of features from images, allowing them to
detect complex patterns such as shapes, textures, and objects in images. This characteristic makes them ideal for e-
commerce clothing classification, where the model needs to distinguish between different categories of clothing based
on visual features.

2.2 Problem Overview

E-commerce platforms typically offer a wide variety of clothing categories. Classifying clothing into relevant
categories can significantly improve search results, recommendations, and customer satisfaction. For instance, when a

user uploads a picture of a clothing item, the model could automatically classify it into categories like “shirts”, “pants”,
“jackets”, etc., simplifying the browsing experience.
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2.3 Existing Approaches

Many e-commerce platforms have implemented deep learning-based image classifiers to categorize their products.
Examples include Amazon’s product categorization system and fashion-specific platforms like Zalando. The primary
focus of these solutions is the use of deep learning, specifically CNNs, for image classification tasks.

3. Methodology
3.1 Dataset

For this task, we will use the Fashion MNIST dataset, which contains 70,000 grayscale images of clothing items, each
labeled with one of 10 categories, such as T-shirts, trousers, dresses, etc. This dataset is publicly available and provides
an excellent benchmark for clothing classification tasks.

e Dataset source: Fashion MNIST Dataset

Alternatively, you can use other custom e-commerce datasets or scrape product images from e-commerce websites if
you need a more specialized dataset.

3.2 Data Pre-processing
Before training the model, the data must be pre-processed:

Resize Images: Normalize all images to a standard size (e.g., 128x128 or 224x224 pixels).

Normalization: Scale pixel values to a range of 0-1 by dividing by 255.

Train-Test Split: Split the dataset into training and testing sets (e.g., 80% training, 20% testing).
Augmentation: Use data augmentation techniques like rotation, flipping, and zooming to artificially increase
the training dataset.

R I N R

3.3 CNN Architecture Design

The architecture of the model plays a critical role in its performance. For this task, a simple CNN can be designed as
follows:

1. Input Layer: The image is resized to a standard size (128x128 or 224x224 pixels) and normalized.

2. Convolutional Layers: Multiple convolutional layers followed by max-pooling layers for extracting spatial
features from the images.

3. Flatten Layer: Flatten the feature maps to a 1D vector.

4. Fully Connected Layers: Dense layers to process the extracted features.

5. Output Layer: A softmax layer that outputs probabilities for each clothing category.
3.4 Training the Model

Once the model is designed and compiled, it is ready to be trained. The training involves providing the model with
input images and their corresponding labels for learning. We use categorical crossentropy as the loss function because
the problem is multi-class classification.

3.5 Model Evaluation

After training the model, we evaluate its performance on a separate test set to gauge its generalization ability.
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IV. RESULTS
The model's performance is evaluated based on:

e Accuracy: The percentage of correctly classified images.
e Loss: The overall error in the classification.

For the Fashion MNIST dataset, a well-optimized CNN model should achieve a high accuracy (typically above 90%)
on the validation set.

V. DISCUSSION
5.1 Model Performance

The performance of the CNN model depends on factors such as the number of epochs, the amount of data, and the
network architecture. With the Fashion MNIST dataset, a simple CNN can achieve a classification accuracy of over
90%. However, using a more complex dataset or real-world e-commerce images may require more sophisticated
models or additional techniques like data augmentation, transfer learning, or fine-tuning pre-trained models such as
ResNet or VGG16.

5.2 Challenges

e Dataset Variability: Real-world clothing images often come in various resolutions, lighting conditions, and
background distractions. These issues need to be addressed by techniques like data augmentation and image
pre-processing.

e Opverfitting: If the model is too complex or the training dataset is too small, overfitting can occur.
Regularization techniques like dropout, batch normalization, and early stopping can help mitigate this.

VI. CONCLUSION

In this paper, we have demonstrated the creation of a Clothing Classifier using deep learning and Keras. We used
CNNs to build a model capable of classifying clothing items into predefined categories. The implementation highlights
the importance of image pre-processing, model architecture design, and performance evaluation. By leveraging the
power of deep learning, clothing classifiers can significantly improve the e-commerce experience for customers,
enhancing product discovery and search functionalities.

VII. FUTURE WORK

e Transfer Learning: Utilize pre-trained models like VGG16 or ResNet to improve classification performance.

e  Multi-label Classification: Extend the model to classify images with multiple labels (e.g., "casual shirt" and
"cotton").

o Real-World Dataset: Use a larger and more diverse dataset that mimics real-world e-commerce clothing data.
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