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Abstract—New potential for personalisation are presented
by the developing nexus between artificial intelligence and e-
commerce. This study presents a cutting-edge jewellery
recommendation system that revolutionises online buying by
leveraging computer vision and machine learning. The
technology uses Convolutional Neural Networks (CNNs) to
analyse user-uploaded facial photos and produce customised
jewellery recommendations based on skin tone, face shape, and
specific facial features. The methodology creates a novel way to
personalised product discovery by combining sophisticated
image processing techniques with a hybrid recommendation
system. The platform connects digital interfaces with personal
aesthetic preferences by using intelligent matching and multi-
stage facial analysis. The system's ability to improve user
engagement is demonstrated via experimental validation,
providing a revolutionary solution in personalised e-commerce
technology.

Keywords—cutting-edge , artificial intelligence , computer
vision

I. INTRODUCTION

The swift development of e-commerce platforms
necessitates creative methods to improve customer
experience, especially in specialised industries like retail
jewels. This study offers a revolutionary e-commerce
platform that incorporates cutting-edge Al technology to
solve important problems with  online  product
personalisation and discovery. The suggested platform is a
major technological leap in digital retail strategies since it
combines standard e-commerce features with an advanced
image-based suggestion engine. The suggested platform fills
a significant void in the existing online buying landscape.
The basic search and filter features used by traditional e-
commerce interfaces usually fall short in capturing the
subtle aesthetic preferences of individual customers. This
restriction is especially noticeable in the retail jewellery
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industry, where unique traits, physical attributes, and
personal style are important factors in choosing products.
This difficulty is supported by market data, which shows
that women make up 56% of jewellery purchases and that
married women between the ages of 25 and 34 make up the
largest customer group looking for more individualised
shopping experiences.

Fundamentally, the platform functions as a typical e-
commerce website, offering consumers a recognisable and
user-friendly interface for perusing and buying jewels. An
optional, sophisticated image-based recommendation system
driven by Convolutional Neural Networks (CNNs) is the
technological breakthrough that sets it apart. With the use of
this tool, customers may upload their own photos, which
starts an advanced Al-driven study that creates customised
jewellery recommendations based on each person's unique
physical attributes.

Image recommendation technology, which makes use of
cutting-edge computer vision and machine learning
algorithms, is a revolutionary way to product discovery. In
order to provide a thorough profile that guides product
suggestions, the system analyses facial traits such as skin
tone, face shape, and geometric features. The multi-stage
feature extraction used by the underlying CNN architecture
allows for accurate mapping between physical attributes and
jewellery design attributes. In terms of methodology, the
study advances the nascent subject of personalised e-
commerce by showcasing a scalable approach to
recommendation systems powered by artificial intelligence.
The platform’s design places a high value on user liberty and
provides image recommendation as an optional feature
without sacrificing the conventional purchasing experience.
This strategy balances technology innovation with customer
privacy and choice, addressing important issues in
personalised online retail.

Beyond the immediate use, the scientific contribution offers
a reproducible foundation for incorporating cutting-edge Al
technology into e-commerce platforms. The study provides
insights into potential future possibilities for personalised
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digital retail experiences by demonstrating a technique that
blends computer vision, machine learning, and user-centric
design.

The platform's design continues to prioritise user privacy
and ethical considerations. Users have total control over their
data, and the ability to post images is completely optional.
The recommendation system is designed to benefit users
while strictly preserving their privacy settings, guaranteeing
an open and user-friendly technological solution.This study
shows how sophisticated artificial intelligence can produce
more user-friendly, customised, and captivating digital retail
platforms, which is a big step towards reinventing online
buying experiences. The suggested platform provides a
window into the future of e-commerce, where technological
sophistication and personalisation combine to improve
customer experiences, by bridging the gap between
technological innovation and user-centric design.

Il. Previous WoRrk

Face recognition technology is a biometric technology that
uses a person's face traits to identify them. People take
pictures of their faces, which are then automatically
processed by the recognition technology. The paper
provides an overview of related face recognition research
from several angles. The stages of development and
associated technologies of facial recognition are described
in the study. We present the study of face recognition under
real-world settings, as well as the general evaluation criteria
and face recognition databases. We provide an outlook on
facial recognition. Face recognition has emerged as the next
big thing in technology, with a wide range of possible
uses.[1].

The most crucial feature for identifying a person is their
face. Since each person has a unique identity, facial
recognition aids in verifying an individual's identify based
on his or her unique traits. The process of authenticating any
face data is broken down into two stages. The first stage
involves detecting faces rapidly, with the exception of
situations when the object is put far away. The second stage
then begins, during which the face is identified as belonging
to a specific person. The entire procedure is then carried out
once more, aiding in the creation of a face recognition
model—one of the most carefully considered biometric
technologies.In general, the Eigenface approach and the
Fisherface method are the two types of methodologies that
are now being used in face recognition patterns. In essence,
the Eigenface approach minimises the face dimensional
space of the facial features by using Principal Component
Analysis, or PCA. This research focusses on the
development of a face recognition system through digital
image processing..[2].

The majority of facial recognition algorithms are sluggish
and have low accuracy because they are easily influenced by
outside variables or need the recogniser to remain in one
place. In this paper, an Open CV-based face recognition
application platform is implemented. First, the face image is
gathered and preprocessed by enhancing the Eigenfaces,
Fisherfaces, and LBP platform algorithms, which work
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together to recognise faces. To achieve the function of face
module training and face recognition, eye location is added
to the conventional AdaBoost based face detection method,
in addition to the limitations on the recognition of the target
to be recognised by the face recognition system.Following
testing, it was shown to have a user-friendly interface,
steady functioning, good resilience to changes in ambient
light and face location, and the ability to swiftly and reliably
detect and recognise faces in real time.[3].

Research and development of automated attendance systems
based on facial recognition has increased significantly since
the emergence of computer vision. Even though human
involvement and manual labour have been reduced by
existing systems, there are still a number of issues that need
to be addressed, including serious misclassifications,
undetected face angles, and varying lighting conditions that
drastically reduce accuracy. The overall accuracy of the
system presented in this study is 93.33%. In order to
increase the system's overall accuracy and incorporate a
mechanism for student time allowance, a concept known as
the "two-tier authentication” method was devised.This
approach enables a more reliable way to record students'
attendance by allowing them to be granted attendance based
on the number of faces that are recognised and the
likelihood of each prediction. This method is unusual in that
it uses cutting-edge algorithms to implement a proxy-free
automated attendance system with an accurate statistical
sequence. Each of the three separate sub-systems—facial
detection, face embedding generation (FaceNet), and face
classification—performs a particular function. Faster R-
CNN and Support Vector Classifier performed better than
their respective counterparts in a comparative research that
was conducted to determine the best detection and
classification algorithms.[4].

One of the most potent and difficult study tasks in social
communication is the detection of human emotions from
images. Emotion detection using deep learning (DL)
outperforms conventional image processing techniques. The
construction of an artificial intelligence (Al) system that can
recognise emations from facial expressions is presented in
this research. It talks about the emotion detection process,
which consists of three primary steps: emotion
categorisation, face identification, and feature extraction.
This study suggested a deep learning architecture for visual
emotion identification based on convolutional neural
networks (CNNs). Two datasets—the Japaness Female
Facial Emotion (JAFFE) and the Facial Emotion
Recognition Challenge (FERC-2013)—are used to assess
the effectiveness of the suggested approach. The accuracies
obtained with the proposed model are 70.14 and 98.65
percent for the JAFFE dataset and 70.14 and 98.65 percent
for the FERC-2013 dataset, respectively.[5].

A Deep Neural Network can be created using cutting-edge
computer systems and Graphical Processing Units by
training on any publically accessible dataset to identify
faces. The inference of such a neural network may not
demand as much processing resources in a real-time
application as it does during the training process. The
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authors of this research suggested a single-board computer-
based face detection and identification system. Numerous
single-board computers, including the Nvidia Jetson Nano,
Raspberry Pi, and Banana Pi, were assessed. Two distinct
face detection algorithms were compared by the authors.
These two techniques are a multitask cascaded
convolutional neural network (MTCNN) and a Haar feature-
based cascade classifier.The authors employed FaceNet, a
face recognition method that learns a mapping from face
images to a compact Euclidean space whose distances are
equivalent to a face similarity metric. The face classification
technique uses the feature vectors that FaceNet produces as
embeddings. Installed to track who enters the room, the
system has been trained and tested on a private database.
The accuracy of the system is over 97%. This research aims
to demonstrate that face detection and recognition systems
can be successfully integrated into compact, low-power
devices.[6].

Using state-of-the-art facial recognition technology, this
work offers a revolutionary way to real-time criminal
detection. The main issues this problem faces are accuracy
and reliability, scalability, environmental variability, camera
quality, and resource constraints. The system employs the
Multi-Task Cascade Neural Network (MTCNN) to
accurately detect and recognise faces in challenging
scenarios, such dim lighting or obstructed views, to enhance
public safety and assist law enforcement.People of interest
may be promptly recognised and maybe deterred from
committing crimes in crowded or poorly lit environments
because to MTCNN's powerful deep learning capabilities.
The system ensures adaptability in a variety of situations by
matching recognised faces to a database of known criminals,
even with a small number of reference photographs. Its 90%
accuracy in real-time analysis of security camera live video
feeds is one of its main characteristics; this enhances
community safety by enabling prompt responses to attacks.
This technology is a significant advancement for law
enforcement in their battle against crime and for preserving
community security since it integrates facial detection,
identification, and real-time processing.[7].

A fairly simple method for facial recognition is used here.
Face recognition is an unexpectedly growing and widely
used component of biometric technologies, with
applications ranging from regulation enforcement to
customer programs, enterprise performance, and tracking
answers. The introduction of large face databases and the
recent development of affordable, effective GPUs have
drawn attention to the development of an increasing number
of deep neural networks designed for all components
identification tasks, from detection and pre-processing to
characteristic illustration and category in identity
verification.In this case, using a deep neural network to
produce a face code—a collection of digits that represent a
face—is essential. If you pass two different photos of the
same person, the network should return results that are
comparable for both photos. However, if you give it two
different photos of two different people, it should get
different responses. The program must produce wildly
disparate results for a single image. In order to automatically

IJERA Volume 05, Issue 01

ISSN 2230-9993

identify different facial traits and determine figures based on
them, a neural network must be trained. One could imagine
that the output of a neural network could recognise the face
of a particular individual. The neural network's output will
be similar or close when passing photographs of the same
person, but it will be significantly different when passing
images of other persons. In this paper, a face recognition
method based on deep learning is presented.[8].

Biometric authentication techniques such as fingerprint and
facial recognition are steadily emerging as the most
promising ways to identify a person's face. They can be
utilised in our offices, laptops, phones, and other gadgets.
However, students' attendance is still recorded by hand,
which is quite inefficient and takes a long time. We wanted
an automated working attendance system that removed all of
the disadvantages of taking attendance on paper in order to
save that precious time. Our goal is to create a system that is
reliable and efficient. We developed a face recognition-
based attendance system with OpenCV. Our attendance
system is not limited to students; it can be used anywhere.
The Haar Cascade technique is used for face detection and
recognition.[9].

Biometric security solutions are evolving quickly and
expanding in use. Because these are contactless
identification systems and this problem is very pertinent, the
goal of the research is to create a system that can recognise a
person's face. With the extensive use of video surveillance
systems, it is frequently required to identify an individual. A
facial recognition technique for video surveillance systems
is suggested. Selfies, portraits, and documentary
photography were used in the experiments. A person's face
is captured, saved, and then recognised using the created
approach. A technique for identifying human eyes has been
created that is based on Sherlock and Monroe's
approach.[10].

The new facial recognition technology developed in this
research is based on OpenCV and Python. Three elements
make up this study: face recognition, face training, and face
recording. To identify face images, a sparse representation
classification method based on Gabor low-order restoration
is introduced. The Gabor feature vector is obtained by
transforming the pictures of each training sample and the
matching error images.A dictionary of Gabor characteristics
is created by combining the Gabor feature vectors. The
algorithm's ability to effectively block the effects of
fluctuating light while maintaining facial expression is
demonstrated by the experimental findings. This technique
can successfully filter out the light component of the face in
addition to enhancing the image's brightness contrast.
98.56% of faces can be recognised under various lighting
situations.[11].

People rely more and more on facial recognition technology
in their daily lives these days, and research into this
technology is getting more and more comprehensive,
leading to significant advancements in various fields. This
paper discusses the neuronal foundation of facial
recognition technologies. Convolution neural networks are
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thought to be among the best types of networks for
classifying images. A dataset of 540 face photos is used for
training and testing in the Python-based model
implementation. Additionally, the accuracy of the findings
produced by the technique employed in this research was
good; for the 16-person dataset, the accuracy was 100%, for
the 30-person dataset, it was 97%, and for the 2-person
dataset, it was 97%.[12].

The majority of face detection methods currently in use lack
image accuracy and dependability when compared to
predetermined standards. This is mostly due to the large
number of dependent tools and the increased time
consumption. Face detection will function more quickly and
authentically. With the aid of artificial intelligence, its
primary concentration is on real-time applications. A system
can recognise faces faster than a person.It is more accurate
than the system as well. In addition to being a component of
facial recognition systems, real-time face detection is also a
requirement in a number of other demanding domains. This
paper discusses the numerous processes carried out to
improve a strong face detection in real-time circumstances
and describes the various problems encountered during face
detection. The Haar-Cascade method has been used for face
detection, and the research study explores the possible uses
and difficulties of Al-based face detection. It examines real-
world applications like surveillance systems, facial
recognition-based authentication, and human-computer
interaction where precise and effective face detection is
essential.[13].

This study employs face recognition and IOT to unlock
doors. This technique is utilised to keep an eye out for
unauthorised individuals entering the house. Using the
Raspberry Pi platform, a facial detection system was
developed with communication and electronic components.
After that, the authorised individuals' faces are kept in a
database. It determines if the individual is authorised or not.
The door will automatically open if the person is authorised;
if not, the authorised person will be notified that someone is
attempting to enter. The authorised individual can open the
door for the unauthorised person if they so want, and if they
choose not to, they will leave a voicemail for the
unauthorised individual. The authorised person can open the
door for the unauthorised person if they so want, and if they
choose not to, they will leave a voicemail for the
unauthorised person. Numerous houses, educational
institutions, and other settings can use this automated door
lock system.[14].

With the continuous development of technology, face
recognition technology became highly valued in the current
society. In this paper, a deep convolutional neural network
structure with deconvolution is constructed with the Keras
framework based on the theory of deep learning. The LeNet-
5 network structure is improved by adding the
deconvolution layer. Meanwhile, a face recognition system
is also designed. The performed experiment demonstrates
that this method exhibits high accuracy and can accurately
identify faces presented in videos.[15].
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I11. PROPOSED SYSTEM

3

Fig.1. data flow diagram
1.USER AUTHENTICATION AND ACCESS MANAGEMENT

The platform creates a thorough security framework with a focus
on smooth access control and user authentication. Prospective
users engage with a smooth registration process and create
accounts using a carefully thought-out email verification system.
Sophisticated user profile management is integrated into the
onboarding process, ensuring that users may confidently and easily
access the platform's many capabilities. The e-commerce
platform's full potential is unlocked with successful authentication,
with strategically placed personalised aspects enhancing the user's
buying experience.

2.COMPREHENSIVE PRODUCT BROWSING AND SEARCH
INFRASTRUCTURE

At its core, the platform offers a cutting-edge e-commerce
experience specifically designed for jewellery retail. Consumers
are presented with a vast product inventory that goes beyond the
norms of traditional online purchasing. Users can examine a
complex jewellery collection with surprising accuracy thanks to
sophisticated search features that use complex filtering techniques.
High-resolution images and thorough details are featured in
carefully planned product presentations, giving prospective
customers deep insights into each one-of-a-kind item. This method
successfully bridges the gap between the tactile sensation of
choosing jewellery and digital depiction.

3. INNOVATIVE IMAGE-BASED RECOMMENDATION SYSTEM

The platform's optional image-driven recommendation feature is its
most notable technological innovation. With the use of cutting-
edge artificial intelligence, this cutting-edge feature enables users
to completely transform their shopping experience. Users initiate a
sophisticated Al-powered examination that examines physical
attributes in previously unheard-of detail when they upload a
personal photo. The system does a thorough evaluation, closely
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looking at: Complex intricacies in facial structure Skin tone
differences that are subtle Extensive mapping of face features;
interpretation of physical appearance holistically

4.INTELLIGENT PERSONALIZATION AND
RECOMMENDATION MECHANISM

The platform's recommendation engine transforms facial analysis
into a highly customised jewellery finding method by leveraging
advanced machine leaming concepts. Through a complex
correlation procedure, the Al system maps each person's physical
characteristics to a large, carefully managed jewellery database. A
sophisticated computational technique that goes beyond immediate
physical attributes yields recommendations, maybe taking into
account past user preferences and new dynamics of the fashion
ecosystem.

5.DIFFERENTIATION FROM EXISTING
RECOMMENDATION TECHNIQUES

Traditional Image-Based
Feature Our System Product Fashion
Filtering Recommenders
Facial Manual Product
Input Method |image - images/style
analysis filters/keywords preferences
Physical
- . Purchase Style
Personalization ||attributes - L
cans (e shpe, [TEONENAL [y il
skin tone) P 9
Real-tlme Yes N/A Often requires
Processing pre-processing
0, 0, i
User ?&?tfs)faction 65% satisfaction ggrﬁgﬁf{;ﬁed n
Engagement in baseline :
rate studies
?ggg les Medium
Scalability concurrent High (processing
limitations)
users

5.1 NOVEL FEATURES ANALYSIS

e MULTI-PARAMETER FACIAL MAPPING:
Unlike existing systems that focus on a single
attribute (like color matching), our system analyzes
68 distinct facial parameters to create a
comprehensive matching profile.

e HYBRID RECOMMENDATION APPROACH:
Our system uniquely combines CNN-based facial
feature extraction with collaborative filtering,
creating a dual-pathway recommendation engine
not present in existing systems.

e NON-INTRUSIVE INTEGRATION: While most
Al recommendation systems require extensive user
input, our approach seamlessly integrates with
standard e-commerce flows, requiring only an
optional single image upload.
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5.2 QUANTITATIVE ADVANTAGES

e 32% improvement in purchase conversion rate
compared to traditional recommendation systems

e 47% reduction in shopping decision time

e 28% higher customer retention measured over a 3-
month period

e 21% increase in average order value when
recommendations are accepted

IV. METHODOLOGIES
A. SYSTEM ARCHITECTURE

Fig 2 System Architecture
FRONT-END TECHNOLOGIES

Using HTML5 as the foundational markup language, the
system guarantees semantic structuring of web content,
enabling comprehensive accessibility and meaningful
content representation. The front-end architecture of the
proposed e-commerce platform is carefully designed to
provide an intuitive, responsive, and dynamic user interface.
Cascading Style Sheets (CSS3) are used to create a visually
appealing and responsive design, implementing flexible grid
layouts, media queries, and sophisticated styling techniques
that adapt seamlessly across screen resolutions and a variety
of device types.
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The main interactive programming language is JavaScript
(ECMAScript 2015+), which allows for complex client-side
processing, dynamic content rendering, and real-time user
interactions. Because it offers a strong component-based
design that enables modular development, effective state
management, and improved performance optimisation, the
Angular framework was carefully chosen as the main front-
end development framework. A smooth, responsive, and
captivating user experience that satisfies modern web
application requirements is guaranteed by this technological
combination.

BACK-END TECHNOLOGIES

Django, a high-level Python web framework known for its
strong security features, scalability, and extensive
development ecosystem, is used to build the back-end
infrastructure. Django's Model-View-Controller (MVC)
architecture pattern makes it possible to handle data
processing, user authentication, and sophisticated business
logic with ease. By abstracting low-level database
operations and guaranteeing optimal performance, the
framework's Object-Relational Mapping (ORM) capabilities
enable smooth database interactions.

Advanced computational capabilities are made possible by
the deep integration of Python's large machine learning and
data processing packages into the back-end architecture.
Important  operations including user identification,
recommendation logic processing, facial recognition
computations, and safe data encryption are handled by the
back-end system. Scalable and responsive system
performance is ensured by asynchronous processing
capabilities and microservices architecture, which can
manage complicated computational requirements and
concurrent user interactions.

DATABASE ARCHITECTURE

A relational database management system was used to create
the database infrastructure, giving structured data storage,
effective querying, and reliable data integrity first priority.
The main database technology used is PostgreSQL, which
has sophisticated capabilities like high concurrency
management, extensive indexing, and support for complex
queries. Product cataloguing, user profile management,
recommendation system data storage, and effective data
retrieval are all supported by the carefully planned database
schema. In order to reduce data redundancy and guarantee
maximum storage efficiency, normalisation techniques are
used. Indexing techniques are used to speed up query
performance, especially for tasks involving user profiles and
recommendations. Complex linkages between user profiles,
product metadata, and historical interaction data are
supported by the database architecture, allowing for the
creation of advanced machine learning-driven insights.

B. IMAGE RECOGNITION TECHNOLOGIES
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Convolutional Neural Networks (CNNs), more especially
pre-trained models such as VGGNet and ResNet, form the
foundational architecture for facial feature extraction. The
image recognition module is the technological cornerstone
of the personalised recommendation system, employing
cutting-edge computer vision and machine learning
techniques. These deep learning models are well-known for
their remarkable ability to recognise and analyse complex
visual patterns with remarkable accuracy.

The integration of OpenCV (Open Source Computer Vision
Library) offers extensive image processing capabilities.
Image preprocessing, face landmark detection, feature
normalisation, and characteristic analysis are some of the
complex steps that make up the image recognition pipeline.
Skin tone fluctuations, facial geometric structures, and
distinctive morphological features are among the subtle
facial attributes that are extracted by sophisticated
algorithms. To guarantee strong performance across a range
of demographic characteristics, machine learning models are
trained using representative, heterogeneous datasets. The
feature extraction process involves multi-layered neural
network architectures that progressively analyze visual
information. While deeper layers abstract more intricate
facial features, first convolutional layers identify low-level
features like edges and textures. Dimensionality reduction
techniques and feature encoding procedures translate raw
image data into compact, meaningful numerical
representations appropriate for future recommendation
processing.

IMAGE PREPROCESSING PIPELINE :

1. FACE DETECTION AND ISOLATION:
Implementation of MTCNN (Multi-task Cascaded
Convolutional Networks) for accurate face
detection with 98.7% detection accuracy

2. ALIGNMENT AND NORMALIZATION:

o Facial landmark detection (68-point
model)

o Geometric normalization based on eye
position

o Rotation correction to standardize
orientation

o Scaling to uniform dimensions (224x224
pixels)

3. COLOR CALIBRATION:

o White balance adjustment using gray
world assumption

o Histogram equalization for contrast
normalization

o  Color space conversion to HSV for better
skin tone analysis
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4. FEATURE SEGMENTATION:

o Region-based facial segmentation (eyes,
lips, cheeks, forehead)

o Skin tone extraction using color clustering
algorithms

o Face shape analysis using contour
detection and geometric analysis

C. CNN MODEL ARCHITECTURE AND TRAINING

e BASE ARCHITECTURE: Modified VGG-16 with
additional dropout layers (0.5 rate) to prevent
overfitting

e CUSTOM LAYERS:

o Added parallel branch for skin tone
analysis (3 convolutional layers)

o Feature fusion layer combining shape and
color information

o Custom activation function for the final
feature vector generation

D. PERSONALIZED RECOMMENDATION
MECHANISM

The recommendation system leverages a sophisticated
hybrid technique, incorporating different machine learning
methodologies to provide highly tailored product choices.
K-means clustering technique is applied to separate
customers into distinct groups based on face traits, previous
purchasing behavior, and preference patterns. By using
collective user behaviour research to generate possible
product recommendations, collaborative filtering systems
examine commonalities between user profiles. The
clustering method is enhanced by content-based filtering,
which looks at the inherent qualities of the product and how
well they fit the profiles of specific users. In order to
compare and map user attributes and product properties
guantitatively, the recommendation engine creates a
multidimensional ~ similarity —space. Recommendation
relevance is dynamically adjusted by sophisticated feature
weighting techniques that take into account temporal
preferences, contextual subtleties, and recent interactions.

Through iterative learning procedures, machine learning
models continuously improve their recommendation tactics.

Feedback loops gradually improve recommendation
accuracy by recording user interactions, purchase
confirmations, and implicit preference signals. By

combining several recommendation algorithms, ensemble
learning techniques reduce the drawbacks of individual
models and produce more reliable, varied product
recommendations.

D. USER INTEGRATION AND EXPERIENCE MODULE
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The idea behind the user integration module is to create a
thorough interface between user experience and technology
capabilities. Personalised navigation routes and context-
aware suggestions are provided via adaptive user interfaces,
which dynamically adapt to each user's interactions.
Sophisticated interaction tracking systems record minute user
preferences, allowing the recommendation ecology to be
continuously improved. The user integration design
incorporates accessibility considerations carefully to provide
inclusion across a wide range of user demographics. The best
possible experience across a range of devices and interaction
modes is ensured via responsive design principles. An
interesting and simple user experience is created by real-time
feedback methods, which offer instant system responsiveness
across the jewellery e-commerce platform.

E. DATASET INFORMATION

e TRAINING DATASET COMPOSITION: 25,000
facial images collected with explicit consent for Al
training purposes

o Demographic distribution: 38% Asian,
32% Caucasian, 18% African/African-
American, 12% other ethnicities

o Age distribution: 18-25 (22%), 26-35
(35%), 36-45 (25%), 46+ (18%)

o Gender distribution: 58% female, 42%
male (reflecting the target market
demographics)

e CONTROLLED VARIATION FACTORS: Images
included controlled variations in lighting
conditions (daylight, indoor lighting, low light),
facial expressions (neutral, smiling, various), and
camera angles (front-facing, slight profile)

e TESTING DATASET: 5,000 separate images not
used in training, with similar demographic
distribution

F. ETHICAL CONSIDERATIONS AND DATA
PRIVACY

DATA PROTECTION FRAMEWORK
e USER CONSENT MECHANISM:

o Explicit opt-in for image processing

o Clear explanation of data usage in layered
privacy notice

o  Granular consent options (temporary use
vs. profile storage)

391



International Journal on Emerging Research Areas (IJERA)
o One-click data deletion option
e DATA SECURITY MEASURES:
o End-to-end encryption of facial images

o Image processing on secure, isolated
computing environments

o Automatic purging of raw images after
feature extraction

o Anonymized feature vectors stored
separately from user identifiers

REGULATORY COMPLIANCE
e GDPR COMPLIANCE:

o Data minimization principle
implementation

o Purpose limitation enforced through
technical controls

o Right to erasure implemented through
automated systems

o Data protection impact assessment
conducted

e CCPA/CPRA CONSIDERATIONS:

o  Opt-out mechanisms for data
selling/sharing

o Clear notice of data collection purposes

o Access and portability rights
implementation

V. EXPERIMENTAL RESULT
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Fig.3. recommendation accuracy analysis

The suggested recommendation system works noticeably
better than current ones, attaining a 80% accuracy rate as
opposed to only 35% using conventional techniques. This
significant advancement highlights the efficacy of our
cutting-edge methodology, which uses facial recognition
and Al-powered customisation to provide accurate and
customized fashion recommendations. Our technology
ensures a more engaging and enjoyable shopping experience
by dynamically adapting to user preferences in real time,
unlike traditional systems that rely on human filters or
limited historical data. These outcomes confirm the
effectiveness of our recommendation model and show how
it has the potential to revolutionize the online fashion
market by offering consumers extremely relevant and
effective product recommendations.
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Fig.4. customer satisfaction analysis

Compared to the 65% recorded in current e-commerce
systems, the proposed method has shown a notable boost in
consumer satisfaction, attaining an astonishing 85%. This
astounding rise demonstrates the effectiveness and precision
of our strategy, which uses cutting-edge facial recognition
technology to provide incredibly engaging and customized
buying experiences. Our system's real-time awareness of
consumers'  physical characteristics and preferences
improves usability and streamlines decision-making, which
eventually results in a smooth and pleasurable shopping
experience. These outcomes demonstrate the efficacy of our
novel approach, establishing it as a better substitute for
conventional filtering techniques and highlighting its
potential to completely transform the online fashion retail
sector.

In addition to delivering personalised recommendations
efficiently and accurately, the experimental results show that
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the proposed platform significantly improved user
experience and efficiency, with user satisfaction reaching an
impressive 85%, which is higher than the 65% achieved by
traditional e-commerce systems. These results validate the
effectiveness of the facial recognition-based approach,
demonstrating its ability to provide accurate, engaging
shopping experiences, thereby elevating overall customer
satisfaction and usability.

VI. CoNcLUSION

This study offers a fresh method for improving e-commerce
experiences by combining facial analysis driven by Al with
tailored recommendation features. The solution overcomes
basic drawbacks in conventional e-commerce interfaces by
generating a highly customised buying experience by
identifying facial features in user-uploaded photos and
mapping them to complementing jewellery properties.
Significant gains are seen in important measures such as
user satisfaction, suggestion relevancy, and company
performance indicators in the experimental evaluation.
These results confirm the method's efficacy while pointing
to wider uses in similar fields where choosing a product is
influenced by one's physical attributes.

With great performance, user acceptance, and ethical data
handling procedures, the implementation shows that
advanced Al technology can be successfully incorporated
into consumer-facing applications. While providing obvious
advantages to those who choose to employ the technology,
the facial analysis feature's optional nature respects user
autonomy. This well-rounded approach to innovation shows
how Al can complement human decision-making in retail
settings rather than replace it, while also addressing growing
concerns about Al ethics and data protection.Beyond the
particular use described, this study advances our knowledge
of how Al might revolutionise conventional e-commerce
paradigms by improving product discovery and enabling
greater personalisation. The shown increases in decision-
making effectiveness and purchase confidence imply that
Al-enhanced interfaces can solve enduring problems in
online retail, especially for goods that have historically been
challenging to sell online because of fit and visualisation
issues. Strategies that close the gap between online and
offline buying will be more and more beneficial for
customers and merchants as e-commerce develops.

The suggested system offers immediate useful applications
in jewellery e-commerce while laying the groundwork for
further research. The platform delivers a hybrid purchasing
experience that preserves the ease of e-commerce while
adding personalisation that was previously only possible
through in-person consulting by fusing cutting-edge Al
capabilities with traditional online shopping features. This
strategy marks a substantial breakthrough in tailored digital
retail and suggests that e-commerce experiences in the
future will be able to automatically adjust to the unique
traits and preferences of each user.
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