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Abstract— Traditional self-diagnosis often falls short, but it 
leverages Data Science to bridge the gap. It seamlessly detects 
skin diseases and hair loss prediction through powerful CNNs 
and Random Forest Classifier Algorithms, empowering users 
with crucial insights from the comfort of their homes. By 
uploading an image, the application reveals potential 
diagnoses, hair loss classifications and informative resources, 
all backed by the accuracy of Algorithms. This project 
overcomes limitations like accessibility and early detection, 
offering a convenient, non-invasive tool for personalized 
healthcare management. This application acts like mini 
dermatologist and trichologist in your pocket. So, the people 
can take control of their skin and hair health with this 
innovation tool. The proposed system applies a CNN 
architecture capable of learning hierarchical features from 
input images and enables the accurate classification of 
spotting skin diseases and Random Forest Classifier used to 
analyse hair loss severity. The proposed system is validated 
through rigorous experimentation, achieving high accuracy, 
sensitivity, and specificity across skin disease, and hair loss 
classifications.   

Keywords: Skin disease detection, hair loss prediction, CNN, 
web app, self-diagnosis, early detection.  

 

 I.  INTRODUCTION  

This project mainly focused on skin diseases and hair loss 
prediction.  
 

  Skin Diseases Detection using CNN model  
There are several types of skin diseases, on this project 
established a dataset based on all skin disease images like 
on Face, legs, all over the body, the dataset includes five 
common skin diseases, such as Eczema, Melanoma, Atopic 
Dermatitis, Basal Cell Carcinoma, Melanocytic Nevi and 
other Viral Infections . The images in the dataset were 
obtained from Kaggle from authorized users.The dataset  
consists  of  four thousand  images  of  five  classes. 
 
 

 
 
Hair loss Prediction using Random Forest Classifier  
The hair loss prediction is a common problem to all, on this 
the user give basic input details like Genetics, Stress level, 
Environmental Factors, Hormonal Changes, Poor Hair Care 
Habits, Smoking, Weight Loss, Medical Conditions, 
Nutritional Deficiencies, Medications and Treatment. The 
prediction be done by random forest Approach.  
 
URL: 
https://the-diagnosis-of-skin-and-hair-
conditions.streamlit.app/ 
 

 II.  LITERATURE REVIEW 

In recent years, the field of medical image processing has 
become a focal point for researchers seeking to diagnose 
and treat critical illnesses, including life-threatening 
conditions like cancer. Within this domain, medical 
image analysis heavily relies on the pivotal process of 
image denoising. Image denoising, a fundamental 
undertaking in image processing, aims to effectively 
eliminate undesired noise from medical images while 
preserving essential details crucial for accurate 
diagnosis. Deep learning approaches, particularly 
utilizing autoencoders, have proven to be effective in 
addressing the challenges of medical image denoising. 

In the research paper [1] it performed experiments using 
experiments using five mainstream CNN structures for 
the clinical image diagnosis of six common facial skin 
diseases and constructed a data set consisting mainly of 
facial skin disease images.  [3] it detailed about the 
melanoma skin cancer systems employ various methods 
for preprocessing, segmentation, feature extraction and 
lesion classification by using the extracted features. In 
[4] for classifying the skin disease it performed on 
various algorithms.[5] describes about the conditions 
about the skin which helpful to the research paper. 
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 III.  SYSTEM DESIGN  

A. Model Framework Overview  

The following "Fig. 1" illustrates the key phases in creating 
a deep learning-based model for skin disease detection.   
  
We use CNN (Convolutional Neural Network) model 
because of the ability to Extract features from the skin 
image and automatically learn and identify relevant 
features from the data itself, more over it recognize 
patterns in skin images. CNNs excel at identifying 
patterns and relationships within images. This allows 
them to perform tasks like skin disease image 
classification, object detection, and image segmentation. 
With sufficient training data and proper model design, 
CNNs can achieve very high accuracy in various skin 
disease image recognition tasks. In skin disease detection 
by using CNN (convolutional neural network) it 
identifies various skin diseases by training large dataset 
to the model.   
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 Fig. 1. Project Framework 

B. System Architecture  

A system Architecture is the abstract model that defines the 
structure, conduct, and further views of the system. In "Fig. 
2" the architecture description is a formal description and 
representation of a system that how the process be done 
when user gives input as an image to the output of the skin 
disease.  
 

    

Fig. 2. System Architecture for skin disease detection 

C. Data Exploration and Analysis  

In Skin disease detection, Split the Image dataset into 
training and testing sets. we used 80% of the data for 
training ,10% of for Validation and remaining 10 % for 
testing.   
For predicting the hair loss dataset is split into training 
and testing sets. Here 80% of the data is used for training 
and 20% is used for testing.  
 Preprocessing data is fed into an algorithm in order to 
help it learn patterns and identify relationships within that 
data. This allows the algorithm to make predictions or 
perform tasks on new, unseen data based on the training 
of model  
Here, we are training the model by using Random Forest 
Classifier algorithm for Hair loss Prediction and CNN 
algorithm for Skin Disease prediction. 
Training and Validation Analysis: 

• The model be trained with 40 epochs  
• Among 40 epoch the best validation loss is at epoch 

40  
• Same as the high validation accuracy is reached at 

epoch 18. 
 

  
   
  Fig. 3. Graph for skin disease detection 
 
  Here, “Fig. 4” the confusion matrix illustrates 

about the actual and predicted outputs of the 
image detection of skin disease. By analysing 
the confusion matrix, we can get a better 
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understanding of how well the model is 
performing and identify areas for improvement. 

 
      

 

Fig. 4. Confusion Matrix for skin disease detection  

D. Algorithms 

A Convolutional Neural Network (CNN) is a type of deep 
learning algorithm that is mainly used for image recognition 
and image processing tasks. 
The convolutional layers are the crucial element of a CNN, 
where filters are applied to the input skin diseased image to 
extract features such as edges, textures, and shapes.         
The output of the convolutional layers is then passed through 
pooling layers, which are used to down-test the feature maps, 
reducing the spatial dimensions while retaining the most 
important information.  The output of the pooling layers is 
then passed through one or further fully connected layers, 
which are used to make a prediction or classify the image.  

  
 

 
      Fig. 5. Data Exploration and Analysis 

 
Random Forest 
We have already applied, studied, and experimented with the 
decision tree approach. It won't be too hard to understand the 
random forest method, then. It is an extremely well-liked 

ensemble learning algorithm. It is a composite of many 
randomly selected trees from various dataset subnets. A 
random forest network with an abundance of random trees 
has a high model accuracy. The tree with the most votes is 
chosen to make the decision. Therefore, the accuracy of the 
model increases with the number of decision trees in the 
forest. This also solves the over fitting issue.   
The random forest method has the best accuracy, at 55 
percent. Finally, we use this approach to the creation of our 
model and the launch of our project, which is a website. The 
random forest model is depicted in "Fig. 6" below. Generally 
speaking, a forest is made up of several types of trees. In this 
case as well, we can state that random forests are composed 
of different decision tree subnets.   

 

 

 
 Fig. 6. Random Forest Classifier 

  
IV. SIMULATION RESULTS  

A. Accuuracy  

The most important consideration when assessing a machine 
learning model is accuracy. We determine whether or not our 
machine learning model is relevant in the actual world based 
on accuracy. When an algorithm performs well, it eventually 
indicates that the system is becoming more like the real 
world.    
 

Acc. =    

   
Also, it is evaluated as:   

     

Accuracy =      

B. Precision  

Precision is calculated by simply plotting the confusion 
matrix. From that, we may determine the values of TP, FP, 
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TN, and FN. We calculate the sum of True Positive and 
False Positive as well as the True Positive value in the 
numerator to assess precision.  Formula is:  

   

  Precision =    
C. Recall   

When we take the sum of True Positive and False Negative 
values as well as the True Positive value in the numerator.  
It displays the percentage that the real positive is equal to.   

   

Recall =   

   
D. Result and Performance Analysis  

This dataset is subjected to a thorough examination, and 
during the testing phase, a variety of outcomes are produced 
to verify the model's accuracy. 55% accuracy in Hair loss 
prediction model using Random Forest Algorithm  
We achieve 86.10% accuracy in skin disease detection in 
CNN Algorithm.            
Appropriate analysis of the data is done to fully comprehend 
the various attributes that impact hair loss. Various deep 
learning algorithms are techniques that have undergone 
accuracy checks and tests.  
 
The screenshots to the project interface are attached below. 
The interface is user friendly and used by all, it is developed 
by using “Streamlit”. 

  

 
           

        Fig. 7. Home page 

 

 
     

  Fig. 8. Test Sample for Hair Fall Prediction 

 

  Fig. 9. Result of Hair Loss Prediction 

  

  Fig. 10. Test Sample of Skin Disease Detection 
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               Fig. 11. Result of Skin Disease Detection 

 
V. CONCLUSION  

The of Convolutional Neural Networks (CNNs) for skin 
disease detection and Random Forest algorithms for hair 
loss prediction represents a promising advancement in the 
field of healthcare technology. The use of CNNs 
demonstrates a robust capability for accurate and efficient 
identification of diverse skin conditions, leveraging high 
level image recognition and adaptability to various skin 
types.  It helps users to early detect the skin disease and with 
the remedies. In conclusion, the application detection 
models for skin diseases and predictive model for hair fall 
holds promise in early detection, intervention, and 
personalized recommendations. Data quality, ethical 
considerations, and user-friendly interfaces are pivotal for 
success. Integration with healthcare and hair care 
professionals, along with ongoing research, ensures 
relevance and effectiveness. 
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