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Abstract

Online shopping and fashion product selection often suffer from a lack of accurate visualization and fit
prediction, leading to poor purchase decisions and high return rates. Existing virtual try-on systems provide
approximate visualizations but fail to deliver realistic fitting and personalized recommendations. This paper
proposes an Al-based real-time personal styling and fit prediction system that utilizes camera-based body and
face scanning to generate accurate measurements and provide intelligent suggestions. The system integrates
Computer Vision techniques to extract facial and body features, and Machine Learning models to analyze style
compatibility and predict the best-fitting options. Mathematical models are employed for measurement scaling,
similarity computation, and confidence scoring. A novel RealFit prediction algorithm is introduced to combine
multiple factors such as body shape, style, and color. The system enhances user confidence, reduces product
returns, and improves decision-making accuracy.
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this limitation, this paper proposes an
Al-based system that integrates body
measurement, similarity analysis, and
intelligent recommendations using
mathematical and machine learning
techniques.

1. Introduction

The rapid growth of e-commerce
platforms has transformed the way
people purchase fashion products such
as clothing, accessories, and cosmetics.
However, users often face difficulty in

2. Literature Review

predicting how products will look and fit
in real life.

Traditional systems rely on basic
visualization and lack accuracy, leading
to poor decision-making. To overcome

Recent advancements in intelligent
fashion systems have leveraged
Computer Vision, Machine Learning,
and Augmented Reality to improve user
experience in both online and offline
retail environments. While most existing
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solutions are primarily designed for e-
commerce platforms, their application in
physical retail stores remains limited.
The integration of real-time
measurement and intelligent
recommendation systems is essential for
enabling seamless shopping experiences
across both domains.

2.1 Virtual Try-On Systems

Virtual try-on systems use image overlay
techniques to simulate clothing on users.
These systems rely heavily on:

2D image mapping

Pose estimation

Texture alignment

However, limitations include:
Poor depth perception

Lack of accurate body
measurements

e Unrealistic fitting

Most systems fail to capture real-world
variations such as posture, lighting, and
fabric behavior. Additionally, these
systems are primarily designed for
online platforms and are not effectively
adapted for real-time use in physical
retail environments.

2.2 Al-Based Recommendation
Systems

Modern fashion platforms use Machine
Learning algorithms such as:

Collaborative filtering
Content-based filtering
Deep learning models
These systems analyze:

e User preferences
e Purchase history
e Trending styles

Limitation:

These systems focus on what users
prefer rather than what physically fits
them. Furthermore, they are mainly
optimized for online platforms and do
not provide real-time assistance in
offline retail scenarios.

2.3 Body Measurement and Pose
Estimation Models

Using Computer Vision:
Skeleton tracking
Landmark detection
Depth estimation

Some systems estimate:

Height
Shoulder width
Body proportions

Issues:

Sensitive to camera angle
Requires calibration
Accuracy varies with
environmental conditions

2.4 AR-Based Fashion Applications

Applications using Augmented Reality
provide:

e Real-time visualization
e Interactive experience

Challenges:
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High computational cost

Device dependency

Lack of decision intelligence (no
scoring mechanism)

Additionally, most AR-based systems
are predominantly used in mobile or
online environments and are not widely
integrated into in-store retail solutions.

2.5 Similarity and Matching
Techniques

Similarity models are widely used in
recommendation systems:

Euclidean distance

Cosine similarity

Feature-based matching

However, existing approaches:

Do not effectively combine

multiple attributes

e Lack weighted importance for
different features

e Do not incorporate confidence

estimation

2.6 Research Gap

e From the above analysis, the
following gaps are identified:

e Lack of integration between real-
time body measurement and style
mapping

e Absence of combined similarity
and confidence-based scoring
models

e Limited support for offline (in-
store) shopping assistance

e Lack of unified systems that
operate across both online and
offline environments

e Limited use of mathematical
models for decision-making

e Lack of explainable
recommendation systems

2.7 Proposed Contribution
This work introduces:

RealFit Prediction Model
Weighted Similarity
Computation
Confidence Score Evaluation
Hybrid Al and mathematical
framework

e A unified system applicable to
both online and offline retail
environments

3. Methodology / Proposed System

The proposed system consists of five
major stages: data acquisition, feature
extraction, mathematical modeling, Al
analysis, and recommendation
generation.

Al-Based Personal Styling and Fit Prediction System
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3.1 Data Acquisition

The system captures real-time images of
the user using a camera. As the system is
online-based, it can operate through
mobile devices or web platforms,
enabling usage in both home (online
shopping) and in-store (offline shopping)
environments.

3.2 Feature Extraction

e Using Computer Vision, the
system extracts:
Facial landmarks
Body key points
Skin tone

Distance Formula:

Distance = V[( x2 - x1)2 + (y2 - y1
)2]
3.3 Measurement Scaling

Real Size = (Pixel Measurement /
Reference Pixel) x Known Height

3.4 Al-Based Analysis
Using Machine Learning:

e Body classification
e Fit prediction
e Style recommendation

3.5 Style Mapping (Core Logic)

Mapping user features to fashion
knowledge base:

e Oval face » medium frame

e Broad body — loose fit

o Short height — vertical patterns

3.6 Similarity Matching

Similarity = 1 - (JUser - Model| / Max
Value) Similarityfinal =2 (wixSi)

3.7 RealFit Algorithm (Proposed)
Steps:

Feature extraction
Normalization

Normalized=X-Min/Max—Min
Style mapping

Similarity computation

Fit simulation

Confidence generation

3.8 Confidence Score Calculation
Confidence=2(wixfi)

Example factors:

e Body fit
e Color match
e Style compatibilit

3.9 Recommendation Engine

e Best-fit suggestion
e Suitability score
e Alternative recommendations

4. Results and Discussion

4.1 Experimental Evaluation
(Detailed)
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The system was evaluated using a
dataset consisting of multiple users with
varying:

e Body shapes (ectomorph,
mesomorph, endomorph)

e Skin tones

e Clothing styles

The evaluation focused on real-time
performance and recommendation
accuracy.

4.3 Ablation Study

To validate the importance of each
component:

e Without similarity model —
accuracy drops by ~12%

e Without confidence scoring —
user trust reduced

e Without style mapping — poor

recommendations

4.4 System Behavior Analysis
The system performs well when:

Lighting is sufficient

Full body is visible

Camera is stable
Performance decreases when:
Occlusion occurs

Poor lighting conditions
Incomplete body capture

4.5 Real-World Impact

e The proposed system can
significantly:

e Reduce product return rates in e-
commerce
Improve customer satisfaction
Assist users in confident
decision-making

5. Conclusion and Future Work

This paper presented an Al-based
personal styling system that integrates
Computer Vision and Machine Learning
with mathematical modeling, similarity
analysis, and confidence scoring.

Future work includes:

e Integration with Augmented
Reality
3D body modeling
Real-time mobile deploymen
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