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ABSTRACT

Virtual makeup tools have become a significant innovation
in the beauty sector, allowing individuals to explore
various cosmetic looks in a personalized and interactive
way. Beauty Buzz represents a cutting-edge virtual
makeup solution that merges deep learning techniques with
computer vision to create a smooth, real-time user
interface. The platform leverages Convolutional Neural
Networks (CNNs) alongside OpenCV for accurate facial
landmark detection and real-time cosmetic application.
Additionally, Beauty Buzz provides personalized makeup
suggestions based on the user's intended occasion and
budget, improving both usability and user engagement.
This paper offers an in-depth overview of the system's
architecture, facial mapping techniques, user behavior
analysis, and findings from survey-based research. It also
examines the relationship between self-esteem, makeup
usage, and user satisfaction, shedding light on the
psychological and emotional effects of virtual makeup
technologies.

Keywords: Virtual Makeup, Deep Learning, Self-Esteem,
Facial Feature Detection, Augmented Reality, User
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1. INTRODUCTION

The integration of artificial intelligence (Al) and
augmented reality (AR) has catalyzed transformative
advancements in the beauty industry, leading to the
development of innovative virtual — makeup
applications. These platforms enable users to engage
in interactive and immersive cosmetic try-on
experiences. Beauty Buzz emerges as a leading
solution in this domain, distinguished by its real-time
rendering capabilities and intelligent, context-aware
recommendations. The platform allows users to
experiment with a diverse range of makeup styles
tailored to specific scenarios, including professional
environments, social events, and formal occasions.

At its core, Beauty Buzz employs advanced deep
learning techniques, specifically Convolutional
Neural Networks (CNNs), alongside OpenCV, to
achieve precise facial feature detection and seamless
virtual product overlay. In contrast to conventional
makeup applications that offer limited or generalized
functionality, Beauty Buzz incorporates adaptive
algorithms that customize suggestions based on user
preferences, financial constraints, and emotional

context. This personalized interaction not only
enhances user experience but also influences
psychological dimensions such as self-perception and
emotional response.

The present study aims to assess the overall efficacy
of the Beauty Buzz system through a combination of
technical evaluation and user-centric analysis. By
exploring correlations between self-esteem, makeup
engagement, and user satisfaction, this research
contributes to a deeper understanding of how Al-
driven virtual beauty tools shape consumer behavior
and perceptions of self-image in contemporary digital
environments.

2. LITERATURE REVIEW

Recent developments in augmented reality (AR) and
artificial  intelligence  (Al) have significantly
transformed the landscape of beauty technology.
Smith and Johnson (2022) underscore the increasing
consumer preference for immersive and customizable
AR-based beauty experiences, signaling a transition
from conventional static product simulations to
interactive, user-oriented platforms. While widely
adopted applications such as YouCam Makeup and
L'Oréal’s ModiFace have introduced foundational
virtual try-on capabilities, they often exhibit
limitations in delivering real-time personalization that
accounts for contextual and emotional factors.

Brown (2022) offers a critical assessment of these
platforms, pointing out their reliance on static
graphical overlays and minimal user interactivity,
which undermines their relevance in diverse
situational contexts. In contrast, Taylor et al. (2023)
emphasize the promise of deep learning—particularly
the application of Convolutional Neural Networks
(CNNs)—in enhancing the accuracy of facial
recognition technologies used within  beauty
applications. Nevertheless, the implementation of
these models for dynamic, real-time cosmetic
rendering remains insufficiently explored.

Beauty Buzz seeks to bridge these gaps by integrating
CNN-driven facial landmark detection with OpenCV-
enabled image processing to deliver precise and

0© 2025,IJSREM | www.ijsrem.com

DOI: 10.55041/IJSREM48565 |

Page 1


http://www.ijsrem.com/
mailto:tanishab130@gmail.com
mailto:shashankg2722@gmail.com

International Journal of Scientific Research in Engineering and Management (IJSREM)
Volume: 09 Issue: 05 | May - 2025 SJIF Rating: 8.586 ISSN: 2582-3930

responsive virtual makeup applications. Beyond
technical enhancement, the platform introduces a
personalized recommendation engine that tailors
cosmetic suggestions based on individual preferences,
emotional states, and perceptions of self-image. This
emphasis on psychological engagement—specifically

the relationship between self-esteem and satisfaction
with virtual makeup experiences—introduces a novel
perspective to the field, positioning Beauty Buzz as a
pioneering model for future research and innovation
in AR-based beauty systems.

No. Title Authors | Year Focus Key Findings
1 . ith et al. |2023 . .
thua%T/ia eup Deep leaPingshasedide accurate facial landmark detection;
Try{On Using AR makeup systems virtual makeup closely
Deep Learning mimics real-world appearanca.
2 Real-Time Image M. Johnson |2023 | Real-time rendering Efficient processing pipelines
Processing in in AR applications are crucial for smooth user
Augmented Reality experience; OpenCV and WebRTC
are effective tools.
3 The Design and Kaur,R. |2022 |Development of a ested performance with and without
pevelopment of a New hybrid flower optimization; observed that
Flower Classification classification model  pptimization improves classification
Hybrid Model for sing CNN for feature | accuracy and model performance
Feature Extraction extraction and across parameters
Using CNN and . - P :
Intersection with nachine _Igarn_lng for
Nachine Learning with classification
and without
Optimization
Techniques
4 leep Learning for Real- R. Taylor et |2023 | Robust detection CNN:s trained on diverse datasets
Time Facial Feature al. under varied naintain precision under lighting and
Detection conditions angle changes.
5 Augmented Reality . Wang & |2022 Makeup overlay and [exture blending and light adaptation
in Cosmetics: H. Zhang realism algorithms ensure
Real-Time Rendering realism in AR try-ons.
6 : F.Lietal. [2023 Feature detection for ~ Accurate landmark detection improves
CNNs for Facial i M.
Landmark Detection AR beauty apps. makeup placeglwqﬁr;tﬁctélendmg filters
in Virtual Try-On effect realism.
7 A Comprehensive Panwar, A., |2025 Review of SER Sum_marizes recent SER methods;
Review of Speech Kaur, R., systems and dentifies challenges and research gaps
Emotion Recognition ~ Bamba, A., techniques
Systems & Bedi, D.
8 A Review Analysis Kaur. R
Techniques of Flower T Review of ML .
Lo Jain, A., . Summarizes key ML methods and
Classification Based on L . . 2022 |techniques for flower |. " : A
. . Baini, P., & P nighlights their strengths and limitations
Machine Learning classification
. Kumar, S.
Algorithms
Table 1. Literature Review
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I1l. METHODOLOGY

3.1 System Architecture

Beauty Buzz is built using a modular architecture that
integrates deep learning for facial feature recognition
with an interactive front-end for augmented reality
makeup application. The system consists of three main
layers:

Frontend Layer: Developed in ReactJS, it captures live
video input and enables real-time interaction.

Backend Layer: Built with Flask, it handles requests,
processes data, and communicates with machine learning
models.

Model Layer: Implements CNN-based models in Python
to identify and map facial features for accurate virtual
makeup overlay.

Together, these components form a responsive pipeline,
enabling seamless real-time performance on web
platforms.

3.2 Data Acquisition and Preprocessing

A comprehensive dataset of facial images with diverse
expressions, skin tones, and makeup styles was
compiled. To enhance robustness and generalizability:
Data Augmentation techniques such as rotation, flipping,
and brightness adjustment were applied.

Facial Landmark Detection using OpenCV and Dlib was
employed to identify key regions (eyes, lips, cheeks).
Data was aligned and normalized to ensure consistent
makeup placement across various face shapes and
camera angles.

3.3 Model Development

A custom Convolutional Neural Network (CNN) was
developed to detect and track facial landmarks in real-
time. Key components include:

Feature Extraction Layers that identify eyes, lips, cheeks,
and jawline.

Makeup Overlay Logic, which adapts makeup filters
dynamically to facial angles and movements.

Blending Algorithms for smooth integration of virtual
products with skin textures.

The model was trained and validated on annotated
datasets to maintain high accuracy across varying
lighting and pose conditions.

IV. TECHNOLOGICAL FRAMEWORK

4.1 Front-End Design

The front-end of Beauty Buzz is developed using
ReactJS, providing a responsive and dynamic user
interface that integrates seamlessly with a live camera
feed using WebRTC and HTML5 APIs. The design
prioritizes usability and aesthetics, offering users a real-
time preview of virtual makeup effects.

Key capabilities of the front-end interface include:
Intuitive Product Selection: Users can browse and choose
from a wide variety of makeup categories, including

lipsticks, foundations, blushes, eyeliners, highlighters,
and hair colors. Products are displayed with swatches
and filters to streamline selection.

Customizable Application: Each makeup product can be
adjusted in terms of opacity, color intensity, saturation,
and texture, allowing users to personalize the look to
match their preferences and facial tone.

Personalized Recommendations: The interface
incorporates recommendation modules that suggest
products based on the user's input criteria such as
occasion (e.g., formal, casual, party), skin tone, facial
features, and budget. These recommendations are
dynamically updated based on usage patterns and past
selections.

Cross-Platform Responsiveness: The Ul is optimized for
multiple devices, including mobile phones, tablets, and
desktop browsers, ensuring a consistent experience
across screen sizes.

4.2 Deep Learning and AR Integration

The core technology powering the virtual makeup
application lies in a combination of deep learning models
and augmented reality (AR) frameworks, designed for
accurate detection and real-time rendering.

Key components include:

Convolutional Neural Network (CNN):

A custom CNN architecture is trained on a diverse
dataset of human faces, annotated with facial landmarks.
The model accurately identifies key facial regions such
as the eyes, lips, cheeks, jawline, and nose, enabling
precise placement of makeup filters.

Facial Landmark Detection with OpenCV:

The platform integrates OpenCV’s DNN and face
module to track facial movements and expressions in
real-time. This ensures that makeup overlays adapt to
facial angles, rotations, and movements, preserving
alignment and realism during dynamic interactions.

Augmented Reality Rendering:

Real-time AR rendering is handled through a blending
pipeline that overlays textures and colors with facial
features using geometric warping and transparency
adjustments. Filters simulate real-world makeup effects
with diffused shadows, gloss, matte finishes, and
gradients, enhancing the immersive experience.

Lighting Adjustment:

Basic lighting correction techniques are incorporated
using histogram equalization and adaptive contrast
adjustment to ensure makeup consistency across varying
lighting conditions.

4.3 Optimization and Deployment
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To deliver a high-performance experience, Beauty Buzz
incorporates several optimization and deployment
strategies:

Model Compression and Quantization:

The CNN models were compressed using TensorFlow
Lite and ONNX optimizations, reducing memory
footprint and improving inference speed without
significant loss of accuracy. Quantization techniques
such as 8-bit integer conversion were applied to ensure
real-time processing on mobile devices.

Efficient Backend Deployment:

Backend services are containerized using Docker,
enabling consistent deployment across environments and
easy scalability. Flask APIs are designed to handle
requests with low-latency response times, maintaining
system responsiveness under varying load.

Real-Time Video Stream Processing:

OpenCV pipelines are optimized for WebRTC-based
video feeds, utilizing multithreading to separate frame
acquisition, processing, and rendering stages. These
optimizations maintain a stable frame rate of 25-30 FPS,
even during high-resolution video streaming.

Cloud and Edge Compatibility:

The system is compatible with cloud deployment (e.g.,
AWS, Azure) for enterprise use, and is optimized to run
efficiently on local edge devices for personal use cases,
reducing the dependency on high-end hardware.

==
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Figure 1. Structure diagram of face detection

V. FEATURES AND FUNCTIONALITY

5.1 Real-Time Virtual Makeup Application

Users can virtually try a wide range of products in real
time. The system ensures:

Natural blending with original facial features.

Persistence of makeup effects across expressions and
angles.

Cross-platform compatibility.

5.2 Personalized Recommendations

Beauty Buzz includes a recommendation engine that
filters makeup products by:

Event Type: Office, casual, party, or wedding.

Price Range: Filters for budget-conscious users.

Skin Tone and Preferences (future roadmap).

5.3 Facial Feature Recognition

The CNN detects and localizes:

Lips (for lipstick and gloss)

Eyes (for eyeliner, eyeshadow)

Cheeks (for blush and contouring)

OpenCV is used to maintain alignment even under head
rotation or expression changes.

5.4 Realistic Makeup Transfer

Image blending and texture-preserving algorithms
ensure:

Accurate color rendering and realism.

Minimal distortion of original facial features.

Smooth transition during motion.

5.5 Performance and Device Compatibility

Optimized for low-latency performance, Beauty Buzz
runs effectively on:

Desktop browsers

Mobile web platforms

Lower-end devices using model compression
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Figure 2. Flow diagram of Beauty Buzz

VI. RESULTS AND EVALUATION

Beauty Buzz was tested on a user group of 50+
participants across age groups and skin types. The
following results were observed:

Accuracy: Over 92% match in correct feature detection.
Realism Score: 4.7/5 in user surveys for makeup realism.
Performance: Average latency under 150 ms on standard
devices.

Users appreciated the intuitive Ul and personalized
makeup suggestions, contributing to high engagement.

VII. DISCUSSION

7.1 Comparison with Existing Systems

Beauty Buzz offers significant advancements over
conventional virtual makeup applications. Traditional
systems often rely on static overlays that fail to respond
effectively to real-time facial movements, leading to
unrealistic and rigid outcomes. In contrast, Beauty Buzz
leverages CNN-based facial landmark detection and
adaptive blending algorithms to ensure dynamic
responsiveness and enhanced realism. The system
continuously tracks facial expressions and adjusts
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makeup overlays accordingly, providing a more natural
and seamless user experience.

Moreover, Beauty Buzz stands out by offering
personalized product recommendations tailored to user
preferences, budget, and the occasion (e.g., office,
party, wedding). This level of customization is
generally absent in most existing systems. The platform
also supports multi-product layering and adjustment,
enabling users to fine-tune the intensity, color, and style
of each virtual product, thereby mimicking the
versatility of a physical makeup session.

7.1 Comparison with Existing Systems

Beauty Buzz offers significant advancements over
conventional virtual makeup applications. Traditional
systems often rely on static overlays that fail to respond
effectively to real-time facial movements, leading to
unrealistic and rigid outcomes. In contrast, Beauty Buzz
leverages CNN-based facial landmark detection and
adaptive blending algorithms to ensure dynamic
responsiveness and enhanced realism. The system
continuously tracks facial expressions and adjusts
makeup overlays accordingly, providing a more natural
and seamless user experience.

Moreover, Beauty Buzz stands out by offering
personalized product recommendations tailored to user
preferences, budget, and the occasion (e.g., office, party,
wedding). This level of customization is generally absent
in most existing systems. The platform also supports
multi-product layering and adjustment, enabling users to
fine-tune the intensity, color, and style of each virtual
product, thereby mimicking the versatility of a physical
makeup session.

7.1 Comparison with Existing Systems

Beauty Buzz offers significant advancements over
conventional virtual makeup applications. Traditional
systems often rely on static overlays that fail to respond
effectively to real-time facial movements, leading to
unrealistic and rigid outcomes. In contrast, Beauty Buzz
leverages CNN-based facial landmark detection and
adaptive blending algorithms to ensure dynamic
responsiveness and enhanced realism. The system
continuously tracks facial expressions and adjusts
makeup overlays accordingly, providing a more natural
and seamless user experience.

Moreover, Beauty Buzz stands out by offering
personalized product recommendations tailored to user
preferences, budget, and the occasion (e.g., office, party,
wedding). This level of customization is generally absent
in most existing systems. The platform also supports
multi-product layering and adjustment, enabling users to
fine-tune the intensity, color, and style of each virtual
product, thereby mimicking the versatility of a physical
makeup session.

7.2 Challenges and Limitations
Despite its innovations, Beauty Buzz faces several
technical and practical challenges:

Latency on Low-End Devices:

Real-time performance optimization remains a challenge,
particularly for users operating on devices with limited
processing power. The CNN model and OpenCV
processing can result in noticeable lag on entry-level
smartphones and older hardware, potentially disrupting
the smooth AR experience.

Skin Tone Adaptation:

While the system performs well across a range of skin
tones, makeup tone adaptation under diverse lighting
conditions and complexions still requires refinement.
Certain makeup shades may appear unnatural or
inconsistent due to insufficient calibration, particularly
for underrepresented skin tones.

Lighting Sensitivity:

Extreme lighting conditions—such as low-light
environments or backlighting—can impact facial
detection accuracy and the realism of applied makeup.
Although OpenCV handles general scenarios well, robust
illumination adjustment techniques need to be integrated
to enhance reliability in varied settings.

Makeup Transfer Artifacts:

In rare instances, overlapping facial features or
exaggerated expressions can lead to misalignment of
virtual makeup components. Improvements in facial
segmentation and image blending are essential to
eliminate such artifacts.

7.3 Future Work

Several future enhancements are planned to further
enrich the capabilities and user experience of Beauty
Buzz:

Expanded Product and Style Library:

The platform will introduce a wider range of beauty
products, including highlighters, contour kits, eye
shadows, and virtual hairstyle overlays, allowing users to
simulate full transformations.

E-Commerce Integration:

By linking the app to beauty product retailers, Beauty
Buzz aims to support one-click purchases, real-time
product availability checks, and AR-based product trials,
bridging the gap between virtual experimentation and
real-world shopping.

Al-Driven Skin Health Analytics:
Future wversions will incorporate machine learning
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models for skin analysis, offering insights into skin tone,
type, acne, pigmentation, and recommending skincare or
cosmetic  products accordingly. This adds a
dermatological layer to the beauty experience.

Voice-Controlled Interaction:

Integrating voice commands will enable users to select,
apply, or remove products hands-free, making the
experience more accessible and immersive.

Emotion-Aware Makeup Suggestions:

By combining speech emotion recognition (SER) and
facial expression analysis, the platform can suggest
makeup styles based on the user's mood or emotional
context, offering cheerful styles for happy moods or
subtle tones for serious occasions.

Cross-Platform Compatibility and Cloud Optimization:
Ongoing efforts will focus on ensuring optimal
performance on mobile, web, and desktop platforms
through model compression, edge computing, and cloud-
based processing for high-fidelity output without
overburdening local hardware.

VIII. CONCLUSION

Beauty Buzz represents a transformative leap in the
intersection of artificial intelligence and the beauty
industry. By seamlessly integrating deep learning, facial
landmark detection, and real-time augmented reality, the
platform empowers users to explore and personalize
makeup styles with unprecedented ease and realism. The
system’s responsive design, robust CNN architecture,
and intuitive interface make it a versatile tool for
individual users, beauty professionals, and brands alike.

Through  extensive testing, Beauty Buzz has
demonstrated high accuracy, user satisfaction, and
performance consistency, affirming its value as both a
practical application and a technological innovation. The
platform not only enhances accessibility to cosmetic
experimentation but also supports diverse user needs by
offering personalized recommendations, budget filters,
and dynamic customization.

Looking ahead, Beauty Buzz aims to broaden its
capabilities through skin tone adaptation, extended
product libraries, and integration with e-commerce and
health analytics tools. These developments will further
elevate the platform’s potential to serve as a
personalized, inclusive, and intelligent beauty assistant.

In summary, Beauty Buzz successfully redefines virtual
makeup application, merging creativity and computer
vision to deliver a smart, adaptive, and enjoyable user

10.

11.

12.

13.

14.

15.

experience—signaling a bold new chapter in beauty
technology.
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