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Abstract 

This article presents an advanced Apparel Recommendation System that seeks to improve the 

experience of online shopping using advanced technologies such as Machine Learning (ML), Deep 

Learning (DL), Convolutional Neural Networks (CNNs), TensorFlow, and ResNet. The system 

scrutinizes user preferences and product information in depth to produce precise and relevant 

product recommendations. CNNs become significant in extracting primary visual features such as 

style and color from garment images, while ResNet models contribute to enhancing the accuracy 

of feature extraction, especially in dealing with intricate patterns. The recommendation engine 

uses both collaborative and content-based filtering techniques with the support of machine 

learning algorithms to make advanced and adaptive recommendations. Experimental findings 

show significant improvements in the precision of recommendations, thus delineating the potential 

of the system in simplifying the shopping process and improving overall user satisfaction. 
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I. INTRODUCTION 

Platforms in today's ecommerce environment are always working to give their customers individualized s

hopping experiences. 

In this process, recommendation systems are essential because they make product recommendations base

d on user preferences.Selecting the ideal item can frequently become overwhelming and timeconsuming d

ue to the thousands of clothing options available. 

This is where recommendation systems come in handy, as they streamline the selection process and enha

nce the user experience in general. 

For instance, the system may recommend comparable shirts in various hues, designs, or price points if a u

ser chooses a specific shirt.This increases user engagement and retention, which in turn increases sales, in

 addition to improving customer satisfaction. 

By acting as intelligent assistants, these systems assist users in finding products that suit their preferences. 

https://www.ijfmr.com/
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In this work, we use cutting-edge technologies like TensorFlow, ResNet, Convolutional Neural Networks 

(CNN), Deep Learning (DL), and Machine Learning (ML) to propose a smart clothing recommendation 

system. With the help of these tools, the system can adjust to shifting user preferences and a variety of 

product characteristics to deliver precise and pertinent recommendations. Our primary objectives are to 

increase customer satisfaction, increase recommendation accuracy, and make shopping more effective 

and pleasurable. 

II. Overview of Apparel Recommendation Systems 

Modern e-commerce systems now mostly consist of recommendation systems as a basic building block. 

Their main goals are to boost user interaction and general sales as well as enable consumers to find 

pertinent products. Still, suggesting fashion products is especially difficult given users' unique taste in 

style and the great range of garment features. 

Particularly with regard to creating real-time, customized recommendations, traditional recommendation 

systems frequently find it difficult to manage these complexities. Our system uses modern methods 

including Machine Learning, Deep Learning, and Convolutional Neural Networks to get beyond these 

restrictions. These techniques let the system grasp fashion and color as well as user behaviors and visual 

details of clothing. Combining these technologies will allow us to provide quite customized 

recommendations fit for user expectations. 

 As a result, customers have a more pleasurable and interesting shopping experience, which can benefit 

online retailers' bottom lines. 

Our recommendation system for this project exceeds simple filtering. It picks up from what consumers 

search for, click on, and even how certain clothing looks aesthetically. It then aggregates that information 

to suggest goods that complement their intent and style. For instance, even if the titles don't specifically 

state so, the system not only considers the word "floral" but also analyzes patterns in images to show 

similar floral-patterned items if a user is searching for floral dresses. 

III. Methodology 

3.1 Getting and Cleaning the Data (Data Collection and Preprocessing) 

Three main kinds of data—user activity logs, product details, and clothing images—form our basis for 

building our recommendation system User logs track browsing behavior including past purchases, 

clicked objects, and page visits. Before their analysis by the AI models, apparel images are preprocessed 

to guarantee consistency in size and format. 

3.2 Finding Style and Color Features with AI (Feature Extraction) 

Convolutional neural networks (CNNs) help us to extract from clothing images visual aspects including 

patterns, colors, and textures. We use ResNet (Residual Network) to solve problems with deep neural 

networks and enable more exact feature recognition, so improving accuracy and performance. This stage 

is absolutely essential for producing pertinent and aesthetically pleasing product recommendations. 

3.3 Smart Suggestion Method (Hybrid Recommendation Approach) 

https://www.ijfmr.com/
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The system implements a hybrid recommendation strategy, consisting of both collaborative and content-

based filtering. Collaborative filtering estimates preferences based on those of other similar users, while 

content-based filtering concentrates upon the attributes of the product. These approaches are later 

optimized using Machine Learning (ML) models to make more accurate essential recommendations to 

users. 

 

 

Fig. 1: Flow Chart 

IV. EXISTING STATE-OF-THE-ART 

A. How AI Makes Suggestions Smarter :  

Zhang, Qian, Jie Lu, and Yaochu Jin talked about the main models and methods used in 

recommendation systems focusing on adding computer vision techniques. Their work shows how neural 

networks make recommender systems more accurate and effective, including how they work in visual-

based recommendations. 

https://www.ijfmr.com/
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B. Flexible System Designs That Can Grow : 

This paper looks into different structures for recommendation systems and suggests a flexible 

expandable structure. A Brazilian e-commerce website put this idea into practice showing how a flexible 

design can help the system adapt and perform better. 

C. Real-Time Fashion Suggestion Systems in Action : 

Hwangbo Hyunwoo, Yang Sok Kim, and Kyung Jin Cha created a recommendation system that works 

in real time for a big fashion company in Korea. They combined data from online product clicks with 

data from offline sales to make item-based collaborative filtering better. This led to the K-RecSys 

system, which did better than other methods when tested side by side. 

D. Smart Clothing Suggestions That Learn from You: 

This paper talks about Memory Augmented Neural Networks (MANNs), which help with learning tasks 

that need one example. The study adds matrix factorization to take user likes into account. This makes 

the system better at suggesting clothes based on just a little input from users. 

V. What Data We Used (Datasets) 

We got the dataset for this project by scraping apparel product data from an online shopping website. It 

has product listings we collected through an API, and the data gives us details about different clothes 

you can buy on the site. 

A. What's Inside the Clothing Info We Collected 

We gathered information by 

scraping item information from one online clothing vendor through its API. The 183,138 

clothing items all had 19 attributes. To work on for this project, we utilized 7 main attributes: 

 

Product ID: A unique identifier for each product to prevent duplication. 

Brand: Manufacturer or company name, ideal for brand-specific recommendations. 

Color: Significant to users who look for specific colors. 

Image URL: Direct link to the product's image—essential for visual analysis. 

Product Type: Categorization like "T-shirt" or "Jeans" that assists in grouping similar products. 

Title: The product name which usually includes details like material and style. 

Price: Helps to equate products with the user's budget. 

 

B. Data Pre-processing: 

The original dataset consisted of over 183,000 records through various data cleaning, which has 

been whittled down to around 16,000 entries. The key preprocessing stages can be described as 

follows: 

 

Null Values: All data entries with null values in important features such as price and color have 

been deleted. This left behind a dataset with 28,395 records. 

https://www.ijfmr.com/
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Short Titles: Titles of products containing fewer than 5 words were deleted since they generally 

contained less information of relevance to product recommendation. This left us with 27,255 

records. 

Duplicate Titles: Entries with the same or nearly the same title of products were removed to 

prevent duplication. This reduction led to a dataset that included 17,286 records. 

Near Duplicate Titles: We further cleaned the dataset by removing titles that had only minor 

differences, for instance by color or size. This final cleaning stage left us with 16,176 records. 

Firstly, these steps of data cleaning were very important for ensuring that the dataset used for 

constructing the recommendation model was reliable and would give rise to appropriate and 

meaningful suggestions. 

 

Fig. 2: Level 2 DFD 

 

Fig. 3: Work Flow Diagram 
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Fig. 4: Data Preprocessing Flowchart 

VI. What We Got – Results of the System 

The Apparel Recommendation System for e-Commerce Driven by Machine Learning, Deep Learning, 

CNN, TF, and ResNet was successfully implemented where it could recommend products in an efficient 

and accurate manner. Several algorithms were implored to provide real-time suggestions based on user 

submissions such that users are satisfied with their relevant apparel items. 

By a blend of content-based filtering and sophisticated image processing techniques, when a user enters 

a query such as, "animal patterned shirt," the system accurately identifies the products. It achieves this 

by querying text accompanied by image-based attributes of the clothing products. By extracting the 

product features through the CNNs and ResNet architecture, it helps in the identification of the intricate 

patterns and textures found in the clothing. 

The process of recommendation is achieved by executing user inputs through the dynamic generation of 

a function called tfidf_model(). This function is to return a complete list of products based on their 

textual relevance to the user's query. The advanced system is able to distinguish between different 

categories of clothing items, which aids in preventing irrelevant products from being recommended that 

are not related to the intention of the user. For example, when a user searches for "animal-patterned 

shirts," the system is intelligent enough to prevent it from suggesting irrelevant items like trousers or 

shoes. This particular filtering process keeps the relevance of the recommendations in check, making 

them highly related to the particular input query entered by the user. 

The performance of the recommendation system has been quite remarkable, with it taking anywhere 

from 1.2 to 2.7 seconds on average to generate a full recommendation. Averaging this out, this provides 

users with an estimated response time of 1.5 seconds to see their recommendations. This quick 

processing capability is vital because it allows users to be able to find and access the products or services 

they need quickly, which is a major catalyst for efficient real-time online shopping experiences. The 

effectiveness and efficiency of this system can largely be attributed to the use of TensorFlow, which is a 

https://www.ijfmr.com/
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highly effective tool that has played a pivotal role in optimizing the performance of the model and 

enhancing the overall processing rate. 

Overall, then, the project establishes a very robust and incredibly powerful clothing recommendation 

engine that would, in effect, enable the delivery of optimized and relevant suggestions crafted 

specifically for the users. This, in fact, significantly enhances the overall performance of e-commerce 

shopping websites, making them considerably more effective and consumer-friendly. 

VII. Virtual Try-On Integration 

A significant unique contributor of  the proposed system is the Virtual Try-On module designed to 

replicate the experience of shopping inside a store within the digital space. This function gives users the 

ability to see how selected clothing would fit them by going through the process of layering images of 

clothing over the picture or avatar uploaded by the user. By taking advantage of advanced image 

processing and augmented reality techniques, the system has layers of clothing appear at a real-life scale 

and proportion, textures, and orientation. The interactive capacity allows the user to feel less uncertain 

about their decision to purchase and ultimately reduces the risk of uncertainty that typically accompany 

online garment purchasing. It is an experience that provides for a better user experience and level of 

satisfaction, while also reducing the product return rates stimulated, in part, by a void of purchasing 

ambiguity. 

VIII. Analysis 

This project, which creates an apparel recommendation system using machine learning with deep 

learning techniques and Convolutional Neural Networks (CNN), also implements TensorFlow and 

ResNet to provide personalized recommendations for products. There is a web interface that takes user 

input and sends it to the recommendation model for processing. 

Once the user enters a query, tfidf_model() is called. Based on the content of the query, it processes the 

input and returns a list of relevant apparel items. The model employs machine learning algorithms to 

process the input string and suggests products that suit the description. Relevance is evaluated according 

to the closeness of outputs to the respective input. In the event a user searches for an "animal-patterned 

shirt," the system will pull up shirts that feature animal patterns or images of animals while leaving out 

unrelated items such as trousers. 

Recommendation system efficiency generally ranges from 1.2 to 2.7 seconds, with an efficiency of 

about 1.5 seconds. Such response times ensure a good end-user experience on a real-time basis without 

any lag for e-commerce scenarios. TensorFlow and ResNet ensure very high accuracy and relevance of 

recommendations in terms of the image features being extracted from apparel merchandise. All in all, 

this is an optimized system for performing to the satisfaction of the user quite well.  

IX. Future Work 

This research proposes a working Virtual Try-On (VTO) system with augmented reality and 3D bod 

modeling capabilities in order to provide a way for a user to see how certain articles of clothing would 

look on the user. This type of feature adds more personalization to the online shopping experience while 

https://www.ijfmr.com/
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reducing possible returns on products because they cannot be tried on prior to purchase. Future iterations 

of the VTO system may involve contextual recommendations based on user-specific interests or insights 

from that user, seasonal causes, occasions, etc., which will further mitigate biases. We may offer ex-

facto flexibility and error reduction in VTO recommendations while increasing the precision and 

relevance of the recommendations by implementing user specific data. The use of active learning could 

also help VTO systems become dynamic and responsive to user behavior and feedback by improving 

personalized and intelligent recommendations. Extending the system dataset by including a variety of 

human body types and trends around the globe will only increase the system's reach and inclusiveness 

among various demographics. However, it isn't as simple as just adding more features. With new 

capabilities comes responsibility to make sure the user experience is ethical. Building the required trust 

from users will require a great deal of attention to user privacy and fairness, as well as regulatory 

compliance. Thus building the aspects of future iteration into the VTO system will help it become as 

intelligently designed, inclusive, experience for the users of the VTO. 

X. Conclusion 

This project proposes an intelligent Apparel Recommendation System using Machine Learning, Deep 

Learning, CNN, TensorFlow, and ResNet to generate an intelligent apparel recommendation system 

accurately and personalized. This work involves combining algorithms such as content-based filtering 

with advances in computer vision and visual search to recommend products based on textual features as 

well as visual properties. We have also added a feature that we call Virtual Try-On (VTO), where 

augmented reality (AR) and 3D body modeling are used to show users how garments would like on 

them, prior to making a purchase. The greatest improvement to user experience would be the ability to 

interact with the clothing and to view it realistically and engage with the user (by using AR) where the 

technology visualizes clothing on a human. This allows for a unique shopping experience, by enabling 

users to interact with the product prior to learning to buy without the concern of returns. The solution 

demonstrated efficient performance with the capability to generate recommendations in roughly 1.5 

seconds which creates a responsive and seamless interface for a user. Through scalable and modular 

design, this solution can be easily deployed onto existing e-commerce platforms. In summation, this 

system demonstrates the ability to apply AI technologies in digital transformation and change online 

retail through improved personalization, including interactive technologies increasing inclusivity of how 

fashion is purchased. Therefore, making the shopping experience more interactive and focused on the 

customer. 
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