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Abstract- Developments in artificial intelligence,
particularly utilizing Convolutional Neural Network
(CNN) algorithms, are indeed being applied in the
beauty and cosmetology fields to address challenges
such as skin type identification and product
recommendation. These applications analyze digital
images of the skin to assess its condition and suggest
suitable cosmetics, aiming to provide personalized
recommendations while reducing the risk of allergies
or harm to clients. While there are existing customer
service applications for purchasing cosmetics, the
focus of this proposed application is to leverage
machine learning to predict skin conditions and
recommend products accordingly, highlighting the
potential of Al in enhancing personal care in the
beauty industry.
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I. INTRODUCTION

A skincare routine be like a way for us to take cool
care of your skin. To make sure that the skin is like,
healthy and in good condition, this process be like,
crucial, you know? Like, it should take like,
different routines into consideration depending on
the skin type, for real. It must like, comprehend your
skin's health and symptoms to establish the skin
type. Consequently, determining one's own skin
type might be like, difficult for individuals who are
like, unfamiliar with their own skin. Skin type can
be like, established using a range of factors, such as
gender, age, the amount of sleep, and skin condition,
like totally. Four categories of skin exist: mixture
skin, normal skin, oily skin, and dry skin. Dryness
has an eerie resemblance to rough, scaly, or scaly
skin.

Glossy, oily, or potentially enlarged pores are
indicators of the oily condition. It possesses qualities
that lie within the middle ground, you know?
Combination skin, unlike normal skin, comprises
oily patches in some areas and dry patches in others,

indeed. There are scarce resources accessible to aid
laypersons in pinpointing their skin type, my friend.
Seek guidance at a beauty salon to obtain advice on
skincare practices and products. Consequently, it
might be difficult for the general populace to uphold
a healthy routine and choose the suitable products for
their skin type.

Skincare is an hugely essential aspect of personal
grooming, and health maintenance. The variety of
skin types and the plethora of cosmetic products
available in the market pose a challenge for
consumers to identify suitable skincare regimens. To
tackle this obstacle, we suggest a machine learning-
based system capable of predicting skin types, and
offering personalized cosmetic recommendations!
This paper outlines the methodology;
implementation and evaluation of the recommended
system.

Il. RELATED WORK

Earlier research have examined different methods
for skincare analysis and recommendation systems.
The traditional approaches usually depends on
manual assessment done by dermatologists or basic
rule-based algorithms. But, these approaches are
lacking scalability and personalization. Recent
advances in machine learning have opened up
opportunities for more advanced techniques,
enabling for automated skin analysis and
personalized recommendations.; This is an exciting
development in the realm of skincare that exhibits
great assurance for the future.

In general, the incorporation of machine learning in
skincare analysis can significantly enhance the
precision and effectiveness of suggestions,
ultimately resulting in superior skincare results for
individuals! The utilization of advanced algorithms
can aid in tailoring skincare regimens to tackle the
particular requirements of each individual. This
technological progression holds vast potential for
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transforming how skincare is approached and
implemented in contemporary society. The
boundless opportunities that machine learning
provides are genuinely remarkable and innovative.

Machine learning (ML) is a subset of artificial
intelligence (Al) and computer science that
emphasizes utilizing data and algorithms to
empower Al to mimic the human learning process,
steadily enhancing its precision. Through the
utilization of diverse models and datasets, the
machine is trained to execute numerous tasks to
provide precise outcomes.

I1l. SKIN CARE

Skin care routine is like, you know, a group of
processes to take care of individual skin. Divergent
varieties of skin have a totally different routine,
okay, and procedure to be following up. In this
section we are going to discuss skin type
determination, skin routine, and chemicals that
require to seriously like, must avoided by the user!

Skin Type Prediction:

The initial step involves determining the skin type
most suitable for your skin, you know, in order for
the appropriate products can be utilized. This
examination considers four distinct skin types:
typical skin, greasy skin, parched skin, and mixed
skin. Experienced aestheticians 2, [5]-[6] frequently
address selection. Delicate skin is not factored in
because of its susceptibility to allergies and skin
issues [9], [11], along with other medical aspects
such as diet, chemicals, dust, and family medical
background. Skin type is identified by reactions,
ailments, and indications [4].

It has the potential to help a range of dry skin
problems, such as itchiness, tightness, redness, and
roughness. Most websites that discuss skin care
regimens agree that dry skin has characteristics like
irritation and roughness. Dry skin can come with
ageing if proper skin care procedures are not
followed. An increase in surface lipids is a
characteristic of oily skin, which is caused by the
overactivity of the sebaceous glands. The skin
usually has a thick, glossy appearance, and its pores
are often enlarged. It typically results in
imperfections like blackheads and primarily affects
teenagers and young adults.

Humidity, stress, and hormones all have an effect.
Individuals with mixed skin types may have oily and
dry areas on their body. Dryness may set in the
cheeks and around the eyes.

IV. METHODOLOGY

The technique suggested (Fig- 1) herein establishes
essential configurations for cosmetics utilizing the
framework of artificial intelligence (Al) specifically
through Convolutional Neural Networks (CNN).
Within this training method, the suitability of product
components for skin type (input attribute) is conveyed
to the input layer and subsequently to the hidden layer.
Ultimately, the amalgamation of cosmetics is depicted
in the output layer. Through the utilization of machine
learning methods, the extraction and analysis of
features are achieved.

4.1. Dataset

This assists in preserving the "spatial” characteristics
of images. Various types of skin datasets, comprising
four categories, are widely employed. In this
investigation, the primary approach to data collection
is utilized. The data was gathered from the collection
website. There are approximately 120000 entries in
the complete data gathering (80% training entries and
209% testing entries). The epoch in this topic specifies
how many times the loop has completed. An entire
dataset cannot be presented to a neural network all at
once. The training dataset is then employed to

construct a stack.

Loding data from the
prepared dataset

Convolutional layer
Max pooling layer

Featurc cxtraction
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CNN based feature
learning network

Training samples
features

Testing samples
features
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Fig- 1 Flow Diagram of Cosmetic Suggestion System
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4.2. PreProcessing

A resizing, patching, and enlargement technique was
employed during the preprocessing phase.
Standardizing the size of the given input image
marks the initial stage in the preprocessing process.
The generality of the images were rectangular with
varying heights (median matrix size: 1,800).
Therefore, it will preserve the aspect ratio while
transforming each image into a uniform 224x224
pixel square. The initial preprocessing of input
photographs involved a second-stage processing
patch since the input data is needed to assess the
efficacy of deep learning (a cropped section of each
image). To ensure that the patches had sufficient
segmentation for analysis, patches were acquired
using bounding boxes. Subsequently, data
augmentation was performed exclusively on the
training dataset by utilizing mirror images that had
been rotated 30, 10, 10, and 30 degrees and had been
flipped from right to left, as depicted in Fig- 2.
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Fig- 2 Data Preprocessing
4.3. Feature Extraction

Feature Extraction utilizes an entity-oriented
approach to categorize imagery, wherein an entity
(also referred to as a segment) is a cluster of pixels
with comparable spectral, spatial, and/or texture
characteristics. Conventional classification
techniques are pixel-centric, implying that spectral
details in each pixel are utilized to classify imagery.
With high-resolution panchromatic or multispectral
imagery, an entity-oriented approach provides
greater adaptability in the varieties of features to
extract.

Machine Learning
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Feature extraction Classifi

Fig- 3 Feature Extraction [4]
4.4 Convolutional Neural Networks

A convolutional neural network (CNN), which is a
form of artificial neural network; basically used for
image recognition and processing, owing to its
capability to identify patterns in images. They
analyze datasets and derive insights from them.
CNNs can harness media such as images to extract
information. A CNN fundamentally comprises three
components. Initially, local receptive fields are given
priority, secondly shared weights and biases are
applied, and lastly, activations and consolidation. A
neural network must be trained initially on a

multitude of data to extract input features. Following
input reception, an algorithm initially conducts image
preprocessing, then attributes are extracted by
utilizing the stored dataset, subsequent data
classification, and ultimately output.

The CNN can be processed only for the inputs which
it is trained and stored data. They are used in
recognizing images, classifying images, analyzing
medical images, and developing recommendation
systems. A CNN is a powerful tool but demands
millions of labeled data points for training. CNNs
must be trained with high-power processors, such as
a GPU or an NPU, so that they can achieve quick
results to be beneficial.

4.5. Dataset and Image Labelling

Each subject was separately evaluated using four
collections of photographs. In the Image Archive and
Communication System (PACS), the annotations
were initially assessed on the original images, and
subsequently on reduced images employed for actual
training data! Internal and provisional datasets were
employed to assess the tests. The internal dataset was
divided into subdivisions for training (70%), testing
(15%), and validation (15%) as depicted in Fig- 4.
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Fig- 4 Image Labelling

4.6. System Architecture

Image Image feature
Processor

Recommendation
model

The above system architecture is an online web-based
interface accessible to users where they can reach the
web application very efficiently. The users can
upload any skin type images and the features are
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extracted by using database facial features. Thus, the
cosmetics are suggested derived from the features
extracted from the recommendation model.
Therefore, the users will learn to use right cosmetic
product and gives feedback.

V. RESULT

By using this web application, the users will be able
to get rid of their skin problems. The suitable cosmetic
products are suggested based on the skin type. The
user knowledge will be evaluated before and after the
use of system. However, various models and methods
are implemented to extract the features of skin and to
suggest harmless cosmetic products. The step by step
process of this web application and the process of
cosmetic suggestion is displayed in Fig- 5 to Fig- 8.

Step-1:

(o RN dry2.jpg

Simply upload your Skin image and then
see the magic of Al.

‘ Submit

Fig- 5 Choosing Skin Image
Step-2:

Predicted Skin Type:
Dry Skin

SUGGESTION :
Dry skin needs intense hydration and protection. Follow this regimen:
1. Cleanser: Use a hydrating, gentle cleanser.

2. Moisturizer: Opt for a rich, creamy moisturizer with ingredients like hyaluronic acid or
ceramides.

3. Sunscreen: Apply a broad-spectrum sunscreen daily to prevent further dryness.
4. Consider adding a hydrating serum or facial oil to your routine for added moisture.

Fig-6 Skin type Prediction and Cosmetic Suggestion

Step-3:
Normai-to-Dry BUNDLE: FOR DRY TO NORMAL
Skin Routine SKIN
LR QU S ESYERS! ine that heals skin drynass witnout clogging paras.
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WHAT IT DOES:
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Fig- 7 Suggested Cosmetic Product

Step-4:

Review Form

Enter your text here:

[

Fig- 8 Feedback of Users
VI. CONCLUSION

In Existing System, making some tough decisions in
the modern world is certainly not easy, mainly for
customers facing a large variety of diverse options for
many different brands and product categories. The
validation and accuracy based on different skin types
is somewhat questionable in this system that is
illustrated. It is only limited to very few skin types
(oily, natural and dry) prediction and there is
suggestion of suitable cosmetic product accurately.

VIIl. FUTURE SCOPE

The prime target of this proposed system is the
improvement of cosmetic product composition and
suggestion. Definitely, a much better and improved
composition of these cosmetic items will for sure result
in using the suggested system. By far, this will boost
the overall quality provided to the customers and users
alike! So, keep looking out for these advancements and
enhancements in the beauty industry.

This web application helps users to predict their skin
type accurately and suggests best natural cosmetic
products. It also introduces novel machine learning
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algorithms, feature engineering techniques and data
preprocessing methods specifically tailored to skin
type prediction and cosmetic suggestion. It is an
interface for users and engaging platform for skincare.
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