e 33%

7 JTISREM
e-Journal
R~

Volume: 08 Issue: 04 | April - 2024

International Journal of Scientific Research in Engineering and Management (IJSREM)

SJIF Rating: 8.448 ISSN: 2582-3930

Enhancing Virtual Try-Ons with Stable Diffusion: A Review

Deepa Sunny?, Faheem Abdulla K R?, Farseena Nazrin P A3, Mahin M M*, Irfana Parveen®

1pept. of Computer Science and Engineering, Universal Engineering College

2Dept. of Computer Science and Engineering, Universal Engineering College

3Dept. of Computer Science and Engineering, Universal Engineering College

4Dept. of Computer Science and Engineering, Universal Engineering College

5 Asst. Professor, Dept. of Computer Science and Engineering, Universal Engineering College

Abstract: Exploring the integration of Stable Diffusion
into e-commerce through virtual try-on technology, this
abstract outlines how Al advancements are reshaping the
way consumers experience online shopping by providing
a precise and customized method for assessing clothing
fit without physical trials. It scrutinizes the challenges and
technical efforts involved in embedding Stable Diffusion,
including the nuances of model training and generating
realistic images, which addresses the prevalent online
shopping hurdles of fitting and style visualization. The
impact of these advancements on reducing return rates
and boosting customer satisfaction is illuminated through
fashion industry case studies. Moreover, the abstract
navigates the ethical, privacy, sustainability, and
inclusivity considerations vital to the technology's
adoption and proposes directions for future research to
enhance its scalability, user engagement, and overall
efficacy in the e-commerce domain. This comprehensive
analysis aims to foster ongoing innovation and
development in virtual try-on technologies, envisioning a
more personalized, efficient, and enriching online
shopping journey.

Key Words: Stable Diffusion, virtual try-on, Artificial
Intelligence

1.INTRODUCTION

As the fashion industry navigates through its digital
evolution, e-commerce platforms are increasingly turning
to virtual try-on technology to enhance the online
shopping journey. This innovative approach allows
shoppers to visualize how clothes would look on them,
directly on their own images, bypassing the need for
physical trial. Leading this transformative wave is the
application of sophisticated artificial intelligence (Al)
technologies like Stable Diffusion, which are crucial for
adding depth and realism to these virtual fittings. Delving
into the assortment of technologies and methodologies
that enable such integrations reveals the depth of potential
for the future of digital retail. At the heart of integrating
Stable Diffusion into virtual try-on solutions is its
unparalleled capability in image generation and
modification, offering a rich layer of personalization to the

online shopping experience. This involves a blend of Al-

driven methods, prominently featuring deep learning
techniques such as generative adversarial networks (GANSs) and
convolutional neural networks (CNNs). These technologies
are essential for the accurate portrayal of garments on
consumers' digital images, allowing for a seamless and
realistic virtual try-on experience. Image segmentation plays
a pivotal role in this integration, precisely distinguishing the
user's silhouette from the background to ensure the virtual
garment fits correctly over their image. Complementing this,
pose estimation technology assesses the user's stance and
orientation within the photo, adjusting the clothing item to
match their pose.This step is crucial for presenting a realistic
and dynamic representation of how the outfit would naturally
look on the person. Furthermore, the process of texture
synthesis, powered by Stable Diffusion, enriches the visual
fidelity of the clothing by simulating detailed fabric textures
and patterns on the virtual item. This technique captures the
nuanced way fabrics behave under different lighting and
movement, enhancing the authenticity of the virtual try-on
experience. The collaborative effort of these technologies, led
by the capabilities of Stable Diffusion, signifies anotable leap
forward in virtual try-on technology. This innovation not only
propels the fashion industry towards amore interactive and
engaging e-commerce model but alsopaves the way for a
shopping experience that closelymirrors the physical world's
nuances. This introduction explores the role of Stable
Diffusion and Al in advancing virtual try-on technology,
focusing on the image manipulation techniques reshaping e-
commerce.
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2. Virtual Try-On Network (VITON)

Virtual Try-On Network (VITON) [1], a novel approach
in virtual fitting room technology that employs a coarse-
to-fine strategy to realistically transfer a clothing item
from a product image onto a person's photograph. This
method involves a two-step process where the garment is
first roughly placed on the person, and then refined to
ensure a lifelike appearance, focusing on accurate fit,
fabric textures, and drapes. A key component of VITON's
methodology is the use of a Thin-Plate Spline (TPS)
transformation, which adeptly adjusts the clothing to align
with the person's pose and body shape. The garment is
seamlessly integrated into the person's image, with a focus
on maintaining natural contours, lighting, and texture. The
implications of VITON extend across various domains,
including e-commerce, where it enhances online shopping
experiences; fashion design, providing a tool for
visualizing designs on different body types; and
entertainment, offering new possibilities for virtual try-
ons in social media and more. Despite its innovative
approach, VITON faces challenges such as handling
complex textures, accommodating diverse body types and
poses, and achieving real-time processing for live virtual
fittings, which indicate significant areas for future
research and development in making virtual try-ons more
comprehensive and realistic.

3. Characteristic-Preserving Virtual Try-OnNetwork
(CP-VTON)

Introduced a significant advancement in virtual try-on
technology with their work, "Toward characteristic-
preserving image-based virtual try-on network."
Building on the conceptual foundation laid by
predecessors like VITON [2], their approach enhances
the virtual fitting experience by incorporating a neural
network within its Geometric Matching Module
(GMM) to learn the spatial transformation parameters
for the Thin-Plate Spline (TPS) transformation. This
innovative step enables the system to more accurately
warp clothing items to fit the pose and body shape of
individuals in target images while ensuring the
preservation of the clothing's detailed features and
textures. The integration of machine learning for
determining the TPS parameters signifies a leap forward
in the virtual try-on domain, offering a method that not
only achieves a precise fit but also maintains the unique
characteristics of each garment, thus refining the
capability for personalized and realistic virtual garment
visualization.

4. Clothing Shape and Texture Preservinglmage-
Based Virtual Try-On Network
(CP-VTION+)

CP-VTION [3], framework introduces an innovative
approach to virtual try-on technology, focusing on

maintaining both the shape and texture of clothing through a
comprehensive two-stage architecture. Initially, the Clothing
Warping Stage handles the texture transfer from clothing
images to the target person, ensuring the fabric's appearance
is realistically adapted to the new context. This is followed
by the Blending Stage, which employs a refinement module
to address any imperfections and enhance the overall quality
of the try-on image. Central to the framework are four key
components: a Body Parsing Network for detailed body
analysis, a Spatial Transformer Network for precise
alignment, a Shape Transfer Network to adapt the clothing
to the target body's shape, and a Texture Transfer Network
to seamlessly apply the clothing's texture. Together, these
elements work in concert to create a realistic and convincing
virtual try-on experience, marking a significant advancement
in the field of digital fashion and e-commerce.
5. Virtual  Try-on  Network  with  Feature
Preservation (VTNFP)

Propose a nuanced three-stage design strategy to
revolutionize the virtual try-on process. The methodology
begins with the generation of warped clothing, where the aim
is to meticulously adjust the chosen garment to align with the
target body's shape, doing so without compromising the
original texture and design details of the clothing. Following
this initial step, the process advances to the creation of a body
segmentation map. This critical phase involves a detailed
mapping of the person's body, ensuring a precise overlay of
the target clothing that honors the body's contours, posture,
and movement potential. The culmination of the VTNFP [4],
method is embodied in the try-on synthesis module. This
sophisticated module is responsible for the intricate task of
fusing the previously warped clothing with the body
segmentation map. It ensures that all components—the
adjusted garment, the wearer's body, and any other elements
present in the scene that do not require modification—are
seamlessly integrated. The final image synthesis not only
convincingly presents the target clothing but also
meticulously preserves the integrity of body parts and non-
target clothes. Through this comprehensive approach aim to
deliver a virtual try-on experience that stands out for its
authenticity, accuracy, and respect for both the garment's
aesthetics and the human form, thereby setting a new
benchmark in digital fashion presentation and e-commerce
platforms.

6. Virtual Try-on auxiliary human segmentation

The development of Virtual Try-On (VTO) technology has
seen significant enhancements through the integration of
auxiliary human segmentation, as reported in recent studies.
Building upon the existing CP-VTON framework, which
originally set benchmarks in virtual fitting solutions,
researchers have introduced an innovative approach that
leverages human semantic segmentation prediction as a
supportive task to refine the performance of virtual try-ons.
This methad emplovs a branched architecture dpwto
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concurrently predict the outcome of the virtual try-on and
generate the anticipated segmentation mask of the user.
This dual-task strategy not only enhances the accuracy of
how garments fit on the virtual model but also improves the
overall realism of the try-on experience. By focusing on the
precise segmentation of the human figure, the system can
more accurately apply virtual garments, ensuring that they
adhere to the correct contours and shapes of the body. This
advancement underscores the importance of detailed
human modeling in creating more immersive and realistic
virtual try-on technologies, paving the way for further
innovations in the field.

7. CONCLUSIONS

The integration of artificial intelligence technologies,
particularly Stable Diffusion, into virtual try-on solutions
marks a significant milestone in the evolution of e-
commerce within the fashion industry. This digital

transformation leverages sophisticated Al methods,
including generative adversarial networks (GANS),
convolutional  neural networks (CNNs), image

segmentation, pose estimation, and texture synthesis, to
create a highly personalized and realistic online shopping
experience. These technologies work in concert to ensure
that garments are accurately portrayed on consumers'
digital images, offering a seamless and immersive virtual
try-on experience that closely mirrors the physical act of
trying on clothes.

The collaborative use of these advanced Al technologies
not only enhances the online shopping journey but also
addresses several longstanding challenges in the fashion e-
commerce sector, including high return rates and the
difficulty of accurately conveying the look and feel of
fabrics digitally. By providing shoppers with a realistic
visualization of how clothes would fit and look on their
own bodies, virtual try-on technology has the potential to
significantly improve customer satisfaction and reduce
returns, contributing to a more sustainable fashion industry.

Moreover, the ongoing refinement and development of
these Al-driven solutions promise to further bridge the gap
between online and offline retail experiences, making
online shopping more interactive, engaging, and inclusive.
As the fashion industry continues to embrace these digital
innovations, it moves closer to a future where the nuances
of personal style and fit preferences are seamlessly
integrated into the online retail space, offering a shopping
experience that is not only convenient but also deeply
personalized and environmentally conscious.

In conclusion, the application of Stable Diffusion and
related Al technologies in virtual try-on platforms
represents a forward-thinking approach to addressing the
inherent limitations of online fashion retail. This
innovation heralds a new era for the e-commerce
landscape, where digital advancements enrich the

consumer experience, offering a glimpse into the future of
personalized, sustainable, and highly interactive online
shopping.
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