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Abstract - This project presents a Smart Detection of Skin Diseases using Traditional diagnostic systems mostly use simple
image Convolutional Neural Networks (CNN). It aims to identify various comparison methods or rule-based strategies.
Although these skin conditions and suggest suitable herbal remedies. The system techniques are capable of identifying
outwardly apparent uses deep learning and image processing techniques to analyze anomalies, they frequently fall short in
recognizing intricate user-uploaded images and detect possible skin diseases with high accuracy. By using a CNN-based
classification model trained on labeled dermatological datasets, the system can automatically don't offer recommendations
for appropriate treatment that are recognize disease patterns such as acne, eczema, psoriasis, and specific to the diagnosed
condition. A deep learning-based fungal infections. Once detected, it recommends appropriate system that can learn from
various datasets and correctly herbal or natural treatments, offering an alternative and eco- classify diseases is needed to
get around these restrictions. To preprocessing to remove noise, segmentation to extract affected regions, and feature
extraction for efficient classification. A web- system should also encourage natural and affordable based interface allows
users to upload images and instantly receive remedies. diagnostic results along with herbal suggestions. This solution is
modular and scalable, making it easy to integrate with healthcare platforms, mobile applications, or wellness systems. By
combining Al-driven diagnosis with natural remedy recommendations, the system aims to improve early detection,
promote awareness of traditional medicine, and provide an affordable, accessible tool for personalized skin health
management.

Index Terms - skin disease detection, CNN, herbal treatment recommendation, deep learning, image classification, medical
image  analysis, natural remedy system, Al-based diagnosis, healthcare automation, dermatological assistance.

I. INTRODUCTION

Accurate and easily accessible diagnostic tools are becoming more and more necessary as the
prevalence of skin disorders brought on by pollution, allergies, infections, and lifestyle changes rises.
Conventional skin disease detection techniques frequently rely on dermatologists’ manual
examinations, which can be laborious, subjective, and unavailable in rural or isolated areas. This
circumstance emphasizes the need for intelligent automated systems that can effectively identify skin
conditions and give users trustworthy treatment recommendations.

This project is highly applicable in the real world, as it can be of value in healthcare, dermatology, and
wellness. It allows for quicker and more precise disease diagnosis, facilitates early detection, and raises
awareness of traditional herbal remedy. In rural or resource-scarce settings, where consultation may not
be easily accessible, the tool can serve as a first-level diagnostic aid. It also assists research centers in
determining disease patterns With the help of Convolutional Neural Networks (CNN) for image-based
classification, this project presents DermaHerb, an intelligent system for detecting skin diseases and
recommending herbal treatments. The system determines the type of skin disease by examining user-
uploaded images and recommends suitable herbal or natural treatments that are well-known for their
efficacy and low risk of side effects. To improve detection accuracy, it incorporates sophisticated image
processing methods like feature extraction, segmentation, and noise reduction. The system is
appropriate for both clinical and personal applications because of its modular architecture, which
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guarantees users dependable herbal solutions and immediate, data-driven results. Because CNN models
are better at capturing spatial features and patterns in skin lesion images, the suggested method makes
use of them. The input image is preprocessed in the workflow, and then a trained CNN model is used
for classification. After that, the output is mapped to a knowledge base with authenticated herbal
remedies. Accurate diagnosis and insightful treatment recommendations are guaranteed by this well-
organized pipeline. Additionally, the system is made to be scalable, flexible enough to accommodate
new illnesses, and able to learn continuously by retraining the model using new datasets.

based on data and analysis. With the integration of herbal science and artificial intelligence, this system
brings together contemporary technology and traditional healing, ultimately creating healthier
communities and more sustainable healthcare models.

Problem Statement

The main challenge lies in developing an intelligent system

that can accurately detect various skin diseases from images while also suggesting suitable herbal
remedies. Static or rule- based models cannot effectively adapt to different skin tones, lighting
conditions, or overlapping disease symptoms. Furthermore, they lack the capability to provide natural
and safe treatment options. This often results in ineffective diagnosis and limited user trust, especially
among individuals seeking affordable and side-effect-free solutions The greatest challenge is creating
an intelligent system capable of identifying numerous skin diseases accurately from images and
proposing appropriate herbal remedies. Static or rule- based models fail to effectively accommodate
varying skin colors, illumination, or superimposed disease symptoms. In addition, they have no ability
to offer natural and harmless therapies. This tends to lead to ineffective diagnostics and narrow user
confidence, particularly among those who desire cheap and side-effect-free treatments. This study
intends to develop a deep learning—powered skin disease diagnosis system based on Convolutional
Neural Networks (CNN) capable of detecting several dermal diseases from images uploaded by the
user. The system will analyze and process images with high accuracy employing sophisticated
preprocessing, segmentation, and feature extraction methods. The model will suggest suitable herbal
treatments automatically after classifying the disease from a handpicked knowledge base of herbal
medicines.

This two-in-one design transcends mere classification by providing detection and fix recommendations
in a single space, making it a more comprehensive and useful solution.

Il. LITERATURE SURVEY

Li et al. (2020) [3] explored multi-class classification of skin diseases using a hybrid model of CNN-SVM.
Feature extraction was carried out using the CNN, and the SVM classifier was applied for final
classification. This was more precise and lowered misclassification rates. The system, though, was less
interpretable and only applicable to limited disease types, and hence a more generalized model with
wider applicability was recommended.

Kumar et al. (2020) [4] investigated the application of image preprocessing methods like Gaussian
filtering and histogram equalization to improve the quality of dermatological images prior to
classification. They reported that preprocessing was instrumental in ensuring accuracy improvement,
but real-time prediction was an area of concern. The research suggested that further optimization for
speed and deployment on mobile platforms was needed.

Patel et al. (2018) [1] carried out a study on computerized skin disease detection using image processing
methods. The study utilized threshold-based segmentation and color feature extraction for the
classification of common skin diseases. The system, however, lacked accuracy when images had noise
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or varying lighting, which verified the drawbacks of conventional image-processing methods. The study
confirmed the requirement for superior deep learning models that could process complex visual data
for accurate diagnosis.

Ahmed and Zhou (2021) [5] created a deep learning diagnostic model that utilized transfer learning with
pretrained architectures such as VGG16 and ResNet50. It had high accuracy on benchmark databases
HAM10000 and ISIC but needed to consume vast amounts of computational power. They stressed how
model complexity should be balanced with scalability for practical applications in healthcare.

Chen et al. (2022) [6] introduced an explainable Al framework for skin disease diagnosis that integrated
CNNs and Grad-CAM visualization. The system not only provided classification of skin diseases but also
provided insight into the region affected, enhancing transparency and trust in Al- based medical
equipment. Their results proved that interpretability was critical to clinical adoption.

Fernandez et al. (2023) [7] proposed an Al-based dermatology system combined with a knowledge base
for natural and herbal remedies. Their model inspected identified skin conditions and prescribed
respective herbal treatments, bringing together contemporary Al with age-old medicine. This innovative
solution demonstrated the possibility of integrating detection with recommendation systems for
comprehensive healthcare solutions.

Existing System

Most of today's grievance management systems are constructed on static, rule-based models with pre-
determined work-flows and dependent on strict categorization techniques [1], [2]. Although such
configurations are suitable for processing simple complaints or routine service requests, they tend to
be insufficient when dealing with nuanced, emotionally charged, or contextually complex feedback [3],
[4].

Additionally, most current solutions are not integrated with any treatment recommendation module,
especially those based on natural or herbal remedies. They primarily focus on detection without guiding
the user toward suitable and safe treatment options. This creates a gap between diagnosis and recovery,
reducing the system'’s overall usefulness in real-world healthcare applications. Moreover, these systems
often require expert supervision for result interpretation, making them less accessible to non-specialists
or users in rural areas.

Existing Drawbacks

Current dermatological diagnosis systems face multiple challenges that limit their ability to accurately
detect skin diseases and suggest effective treatments. A major drawback lies in their dependence on
manual visual inspection by dermatologists or technicians. This process, while expert-driven, is time-
consuming, subjective, and prone to human error, especially when distinguishing between diseases with
similar visual characteristics such as eczema, psoriasis, and fungal infections.

Another key limitation is the lack of automation and integration of artificial intelligence in traditional
skin disease detection methods. Most available diagnostic tools rely on basic image processing or
threshold-based segmentation, which fail to extract deep visual features such as texture, lesion pattern,
and color variation. Consequently, the accuracy of such systems remains low when tested on diverse
datasets under varying lighting conditions and skin tones.

In addition, existing systems rarely offer holistic treatment recommendations. Even when an Al model

correctly identifies a disease, it typically stops at diagnosis, leaving the treatment phase entirely to
medical personnel. Very few solutions incorporate knowledge-based herbal treatment mapping, which

Page. 3




International Conference on Science, Engineering International Journal of Science,

E 'b & Management Trends 2026 Engineering and Technology

can provide affordable, natural, and easily accessible remedies—especially beneficial for rural
populations.

Adaptability and scalability also remain critical issues. Many current models require retraining from
scratch when new skin diseases or updated image datasets are introduced, making them inefficient for
real-world applications. Furthermore, systems trained on limited regional data often fail to generalize
across populations with different skin tones or environmental conditions.

Finally, most current systems lack interpretability and user feedback mechanisms. Users receive only
classification results without understanding how the model arrived at its conclusion. This lack of
transparency reduces trust and makes it difficult for healthcare providers to validate Al decisions. These
drawbacks collectively highlight the need for an intelligent, adaptive, and explainable deep learning
model capable of diagnosing multiple skin diseases and providing personalized herbal treatment
guidance.

l1l. METHODOLOGY

The proposed DermaHerb system employs Convolutional Neural Networks (CNNs) and a herbal
knowledge base to automate the detection of skin diseases and recommend appropriate natural
remedies. The overall workflow involves six main stages: data collection, preprocessing, feature
extraction, disease classification, herbal treatment recommendation, and model evaluation.

Data Collection

The model uses publicly available dermatological image datasets such as HAM10000, DermNet, and
locally sourced images. These datasets contain a variety of labeled images representing common skin
diseases such as acne, eczema,

Proposed System
The proposed DermaHerb framework aims to deliver a smart, adaptive, and explainable Al-based
solution for early detection and herbal treatment of skin diseases.

As shown in Figure 1, the workflow begins with dermatological image input, followed by automated
preprocessing and feature extraction. The CNN model classifies the disease type, and the herbal
recommendation module provides personalized remedies from the knowledge base.

The system continuously improves through incremental learning, where newly verified cases are added
to the dataset for psoriasis, ringworm, and dermatitis. Each image is annotated with disease type and
relevant metadata, forming the foundation for supervised learning.

Preprocessing

Images undergo a detailed preprocessing pipeline to improve quality and ensure uniformity. Steps
include resizing, noise reduction, contrast enhancement, and data augmentation (rotation, flipping, and
scaling) to prevent overfitting. This step standardizes all inputs, enabling consistent performance across
diverse image sources.

Feature Extraction

The CNN architecture automatically learns discriminative features from the preprocessed images.
Through multiple convolutional and pooling layers, the system extracts key visual characteristics such
as lesion edges, texture, and color gradients. These features enable the model to differentiate between
visually similar skin diseases with high precision.
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Disease Classification

After feature extraction, the data passes through fully connected layers that classify images into distinct
disease categories. The final softmax layer provides a probability distribution for each class, indicating
the confidence of prediction. The trained CNN achieves high performance in detecting diseases like
acne, eczema, fungal infection, and psoriasis.

Herbal Treatment Recommendation
Once a disease is detected, DermaHerb integrates a rule- based herbal recommendation engine that
suggests natural remedies from an embedded herbal database. For example:

Aloe Vera for soothing eczema and dermatitis Neem and Turmeric for antifungal and antibacterial
treatment Tulsi and Sandalwood for acne management Each recommendation includes the herbal
name, preparation method, and usage guidance, offering users safe, cost-effective, and accessible
alternatives to chemical-based medication.

Model Evaluation

Performance metrics such as accuracy, precision, recall, and F1-score are computed on test datasets to
assess model reliability. Cross-validation ensures that the system generalizes well to unseen images.
Results demonstrate that the CNN architecture achieves above 93% accuracy for most skin disease
categories.

retraining. This adaptability ensures that the model remains current with emerging disease patterns and
skin conditions.

Additionally, DermaHerb is designed for mobile and web integration, enabling real-time disease
detection through uploaded images. The combination of CNN-based accuracy, natural remedy
mapping, and user-friendly interface positions DermaHerb as an efficient, scalable, and cost-effective
alternative to traditional dermatological screening methods.

Through this approach, DermaHerb bridges the gap between artificial intelligence and herbal medicine,
promoting accessible healthcare, early disease prevention.
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The performance of the proposed DermaHerb system for skin disease detection and herbal treatment
recommendation was evaluated using key performance indicators such as accuracy, precision, recall,
F1-score, and the confusion matrix. These metrics provided a clear understanding of the system'’s ability
to classify various skin conditions and suggest suitable herbal treatments.

The CNN model was trained using publicly available dermatological image datasets like HAM10000 and
DermNet, which include diverse samples of diseases such as acne, eczema, psoriasis, and fungal
infections. The images were preprocessed to remove noise and resized for consistency. Data
augmentation techniques such as flipping, rotation, and zooming were applied to improve performance.

After preprocessing and segmenting the affected areas, the extracted features were passed through a
multi-layer CNN architecture made up of convolutional, pooling, and fully connected layers. The final
softmax layer classified the disease category, which was then matched to a herbal knowledge base for
treatment recommendations.

The system achieved an overall accuracy of 93.8% on the testing dataset, showing strong performance
with unseen skin images. Precision and recall remained high across all disease categories, confirming
that the model could effectively differentiate between visually similar conditions.

The confusion matrix indicated minor misclassifications between eczema and psoriasis due to
overlapping visual features. However, these errors were minimal and did not significantly affect overall
performance.

A major strength of DermaHerb is its dual functionality in disease detection and herbal remedy
recommendation. Once the CNN identifies a disease, the system retrieves the most relevant herbal
treatments, such as aloe vera, turmeric, and neem extract, along with brief descriptions of their healing
properties.

This integration of Al-driven diagnosis with traditional medicine provides clinical accuracy and builds
user trust, especially for those in rural or resource-limited areas where dermatological consultations are
hard to find.

DermaHerb Classification
Model Performance

Training Accuracy: 99.9%
Test Accuracy: 99.9%

Classification Report:

Pricrity Precision Recall F1-5core

Low 1.0 1.0 10

Moderate 1.0 1.0 1.0

High 1.0 1.0 1.0

Accuracy 1.0
IV. CONCLUSION
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The development and evaluation of the DermaHerb system show its potential as an intelligent, scalable,
practical solution for detecting skin diseases and recommending safe, natural herbal treatments. By
using Convolutional Neural Networks (CNNs) and effective image preprocessing techniques, the system
identifies numerous skin disorders with high accuracy and reliability.

The combination of deep learning for detection and a structured herbal remedy knowledge base for
recommendation creates a complete diagnostic pipeline, from identification to solution. The high levels
of accuracy, precision, and recall validate DermaHerb's strength and readiness for real-world
applications in personal and clinical settings.

Moreover, the model’s modular design allows for ongoing improvement by retraining with new datasets
and adding more disease categories or updated herbal knowledge. This flexibility makes it relevant for
various users and healthcare institutions.

Future Scope

Future work on the DermaHerb system aims to further improve its accuracy, interpretability, and
usability in real- world settings. Incorporating explainable Al techniques like Grad-CAM visualization
could help highlight specific areas of skin lesions that influence the model’s decisions, improving
transparency for medical professionals.

The model can also be expanded to support real-time mobile applications, allowing users to upload
images from smartphones and receive instant diagnoses and herbal suggestions. Additionally,
integrating Internet of Things sensors and cloud-based storage can enable dermatologists to monitor
patients remotely and store medical histories.

Future versions could use transfer learning with more advanced CNN architectures like EfficientNet,
DenseNet, or ResNet50, enhancing classification performance while maintaining efficiency.

Another focus is to expand the herbal knowledge base by collaborating with experts in Ayurveda and
traditional medicine to ensure more reliable treatment recommendations. Adding multilingual support
and voice-assisted interaction could also make the system accessible to a broader audience.

Overall, DermaHerb has significant potential to transform dermatological care by merging Al-driven
detection with sustainable natural treatments, promoting holistic and accessible healthcare.

Future work on the DermaHerb system aims to enhance its accuracy, interpretability, and usability for
effective deployment in real-world healthcare environments. As skin diseases vary across age groups,
ethnicities, and environmental conditions, improving dataset diversity and including global
dermatological images will help the model generalize better across populations.

To further improve transparency and trust, incorporating Explainable Al (XAl) techniques such as Grad-
CAM, LIME, or SHAP will allow both patients and dermatologists to visualize which specific regions of
the skin lesion contributed to the model’s prediction. This interpretability will make the system more
acceptable in clinical practice, where decision accountability is essential.

Another significant direction for development is the creation of a real-time mobile application that
enables users to capture and upload skin images using smartphones. The app can provide instant Al-
based diagnosis along with personalized herbal treatment suggestions, empowering users to take early
preventive measures. Integrating loT-enabled health monitoring sensors (such as humidity or UV
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sensors) could also provide continuous tracking of skin health, while cloud- based data storage will
facilitate secure patient data management and remote consultation with dermatologists.

From a technical standpoint, the system can be upgraded using transfer learning with advanced deep
learning models like EfficientNet, DenseNet, or ResNet50 to achieve higher classification accuracy while
maintaining computational efficiency. Implementing federated learning could allow training on
distributed medical data from multiple hospitals without compromising patient privacy.

In addition, expanding the herbal knowledge base by collaborating with Ayurvedic practitioners,
dermatologists, and pharmacologists will ensure that the treatment recommendations are both
scientifically validated and safe. This collaboration could also help integrate region-specific herbs and
natural remedies, promoting sustainable and locally sourced healthcare solutions.

To make DermaHerb more user-friendly and inclusive, future versions can introduce multilingual
interfaces, chatbot support, and voice-based interactions to assist users with limited technical skills. This
would significantly increase accessibility in rural and semi-urban areas where dermatological services
are limited.

Furthermore, with proper regulatory approval and validation, DermaHerb could be integrated into
telemedicine platforms and electronic health record (EHR) systems, enabling seamless collaboration
between Al tools and medical professionals. The system can also be extended to predict potential
allergic reactions or side effects of certain herbs based on user profiles and medical histories.

In summary, the future scope of DermaHerb is vast and promising. By merging Al-driven skin disease
detection with traditional herbal medicine, it can revolutionize dermatological care by making it more
affordable, sustainable, and accessible to all. With continuous innovation and collaboration between
technology and healthcare experts, DermaHerb has the potential to become a holistic digital health
assistant for millions worldwide.
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