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Abstract

Online fashion shopping is growing rapidly, but customers often struggle to imagine how a piece of clothing
will actually look on them before buying it. Virtual try-on systems help solve this problem by allowing garments
to be digitally placed onto a person’s image. However, many existing image-based methods face challenges
such as poor garment alignment, difficulty handling different body poses, and loss of important clothing
details. In this paper, we introduce a simple yet effective image-based virtual try-on system that creates
realistic and visually appealing results without using complex 3D body models or expensive physical
simulations. The system first builds a clothing-agnostic view of the person using human parsing and pose
estimation, which helps align the selected garment accurately with the body’s shape and posture. It then
generates the final try-on image by smoothly blending the adjusted garment with the original image while
preserving fabric texture and reducing visual artifacts. This approach is efficient and suitable for real-time
use in online shopping platforms, and experimental results show that it works well across different clothing
styles and poses, making it a practical solution for improving user confidence and the overall digital fashion
shopping experience.
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1. Introduction

We aim to implement an Al-based solution to solve loss of fabric details, and difficulty handling

one of the biggest challenges in online fashion
shopping—the inability to try clothes before buying
them. While online platforms make it easy to explore
a wide variety of garments, customers often feel
unsure about how a dress will fit or look on them,
which can lead to disappointment and frequent
returns. Virtual try-on systems help bridge this gap
by allowing users to preview clothing digitally, and
image-based approaches are especially popular
because they are faster, simpler, and easier to use than
complex 3D simulation methods. Instead of relying
on detailed body models and heavy computations,
image-based systems work directly with images,
making them suitable for real-time shopping
experiences. However, many existing solutions still
struggle with issues such as poor garment alignment,
unnatural appearance across different body poses,

traditional or ethnic clothing with complex designs.
To address these problems, this work presents a user-
friendly Al-powered virtual try-on framework that
combines human segmentation, pose estimation, and
smart garment alignment to produce realistic and
visually pleasing results, offering a practical and
reliable solution for modern e-commerce platforms
and digital fashion applications.
1.1. Purpose

The purpose of this project is to make online clothing
try-on easier and more realistic for users. Since
customers cannot physically try clothes while
shopping online, this system helps them see how a
garment would look on their own image before
making a purchase. The proposed approach focuses
on producing natural-looking results by properly
fitting the clothing to the person while keeping their
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appearance and background intact. By using image-
based methods, the system remains efficient and
practical, and it is designed to work with different
clothing styles, including traditional and ethnic wear.
Overall, the goal is to improve user confidence,
enhance the shopping experience, and support
smarter digital fashion solutions.

2. Method

The proposed virtual try-on system was implemented
using a high-performance hardware and software
environment to ensure efficient training and realistic
garment visualization. The system was developed on
a machine equipped with an Intel 17 or AMD Ryzen
7 processor, 32 GB of RAM, and an NVIDIA RTX
3060/3070 GPU with at least 8 GB of VRAM,
enabling accelerated deep learning computations. A
512 GB SSD was used to support fast data access and
storage of large image datasets.

User selects layout + fabric image
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System preproceses images
¥

Garment silhouette is analyzed
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Fold patterns are generated
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Lighting and shading are applied
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Fabric texture is rendered on garment

<

Final virtual dress is displayed

~goR-N-NoN~ -

Figure 1 System Design

The implementation was carried out using Python
(version 3.9 or higher) as the primary programming
language. Image annotation and dataset preparation
were performed using tools such as LabelMe and

CVAT, while image preprocessing and background
removal were handled using OpenCV, Pillow, and
the rembg library. Data augmentation techniques
were applied using the Albumentations library to
improve model robustness and generalization. The
core deep learning models were developed using the
PyTorch framework along with TorchVision for
pretrained model support. Data handling and
numerical operations were managed using NumPy
and Pandas, while performance evaluation and result
visualization were conducted using Matplotlib and
Seaborn. For deployment optimization and inference
efficiency, TorchScript and ONNX Runtime were
utilized. The backend of the system was implemented
using FastAPI or Flask, with Uvicorn serving as the
ASGlI server and Pydantic used for request validation,
enabling seamless integration of the virtual try-on
model into a scalable web-based application.
3. Results and Discussion

3.1.Results
The image illustrates a garment design workflow
where a plain red base fabric is digitally transformed
into a structured dress silhouette and enhanced with a
floral texture overlay for final pattern visualization.

3.2.Discussion
The accuracy comparison in the graph below shows
a steady improvement in model performance across
epochs for both training and testing datasets. Training
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accuracy increases from 72% at epoch 1 to 95% at
epoch 10, indicating effective learning and model
convergence. Similarly, testing accuracy improves
from 68% to 88%, demonstrating good generalization
on unseen data. The consistent gap of around 5-7%
between training and testing accuracy suggests
minimal overfitting and stable learning behavior.
Overall, the results confirm that the model achieves
strong performance with increasing epochs while
maintaining reliable testing accuracy.

Accuracy Comparison between Training and Testing Dataset
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Figure 3 Epochs Vs Accuracy

Conclusion

This study addressed the problem of unrealistic and
unreliable garment visualization in online shopping
platforms, which was analyzed in the Results and
Discussion section. The experimental findings
confirm that the proposed image-based virtual try-on
system effectively improves garment alignment,
texture preservation, and body structure consistency
by integrating pose awareness and image
segmentation techniques. The results demonstrate
that realistic and visually convincing outputs can be
generated without relying on complex 3D body
models or computationally expensive cloth
simulations, making the approach efficient and
practical for real-world e-commerce applications.
Although minor limitations were observed in
handling extreme poses and layered garments, the
overall performance validates that the identified
problem of inaccurate virtual garment fitting can be

successfully mitigated using the proposed deep
learning—based approach, thereby enhancing user
confidence and satisfaction in online fashion
shopping.
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