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Abstract— Skin disease prediction and identification have long
been difficult and crucial tasks for medical practitioners.
Numerous clinics and skin care specialists charge outrageous
prices for their services. The prevalence of skin conditions is
widespread throughout our nation simultaneously. The
majority of skincare professionals currently use time-
consuming traditional methods to detect diseases, which may
take a long period. Skin diseases have become important issues
in recent years due to various environmental, socioeconomic,
and dietary variables. This essay compares various skin
ilinesses regarding both cosmetics and common skin problems.
A review of several publications is conducted based on the
technologies employed, the accuracy of the results, the ethical
behavior, the number of diseases identified, the datasets, etc.
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I. INTRODUCTION

The most important health issue on the planet is skin
disease. One of the challenging areas to predict is human skin.
There are numerous kinds of skin conditions. Some are chronic
conditions, while others are allergic. Correctly identifying and
treating a skin issue is a time-consuming process. Different
diseases have various symptoms. The fields of cosmetology
focus on the skin, hair, and nails.

Every person on the planet worries about how they look and
feel at some point. The symptoms and severity of skin disorders
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can vary greatly. They might be either permanent or transitory,
unpleasant or not.

If artificial intelligence (Al) can diagnose skin diseases
from user-captured skin images using a mobile camera, it
offers the potential for users to easily submit their skin images,
thus enhancing their chances of having the skin condition
examined before symptoms manifest. This also gives us an idea
to whether we need to visit the dermatologist or not as they
might be more expensive.

The challenges, within the system would involve dealing
with the range of skin conditions that can manifest in ways that
make it difficult to classify them. Ensuring the quality of data
is also crucial as it needs to be diverse and correctly labelled.
Ethical and legal considerations come into play too especially
when handling information and ensuring privacy and consent.

On the other hand, there are benefits to using Al in this
context. One advantage is that it enables precise diagnoses
assisting dermatologists and users in detection more
effectively. Additionally, it improves access to healthcare in
underserved areas. By optimizing the utilization of
dermatologist’s time there's also a reduction in healthcare
costs.

To summarize a project focused on skin diseases that utilize
CNN-based learning and computer vision aims to automate the
diagnosis and classification of skin conditions. This
automation has potential, for enhancing efficiency and
accuracy within care.
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1. Related Work

The present study strongly suggests a possible relationship
between F1FO-ATP synthase, ATP, and Keratinocyte
differentiation. It also provides new insights into the mechanism
by which energy metabolism possibly regulates. Skin disease
may elicit psychosocial comorbidities, and psychosocial
stresses may elicit skin disease; a perfect spiral of cause and
effect.

Skin cancer, the most common human malignancyl-3, is
primarily diagnosed visually, beginning with an initial clinical
screening and followed potentially by dermoscopic analysis, a
biopsy and histopathological examination.

In this paper, we applied deep neural network algorithm to
classify dermoscopic images of four common skin diseases and
archived promising results. Based on the results, we further
summarized the diagnosis/ classification scenarios, which
reflect the importance of combining the efforts of both human
expertise and computer algorithms in dermatologic diagnoses.
We present a facial image analysis framework, Deep Gestalt,
using computer vision and deep-learning algorithms, that
quantifies similarities to hundreds of syndromes. Deep Gestalt
outperformed clinicians in three initial experiments, two to
distinguish subjects with a target syndrome from other
syndromes, and one of separating different genetic subtypes in
Noonan syndrome. The first case represents the identification of
the most common cancers, the second represents the
identification of the deadliest skin cancer. The CNN achieves
performance on par with all tested experts across both tasks,
demonstrating an artificial intelligence capable of classifying
skin cancer with a level of competence comparable to
dermatologists.

In this paper, the authors applied a deep neural network
algorithm to classify dermoscopic images of four common skin
diseases and achieved promising results. Based on the results,
we further summarized the diagnosis/ classification scenarios,
which reflect the importance of combining the efforts of both
human expertise and computer algorithms in dermatologic
diagnoses.

Three skin conditions, fungal skin diseases, other skin and
subcutaneous diseases, and acne were in the top 10 most
prevalent diseases worldwide in 2010, and eight fell into the top
50; these additional three skin problems were acne[a], herpes
zoster[b], and tinea[c]. The images of some of the skin diseases
have been displayed.

(@) Acne

(c) Tinea

I11. Problem Statement

Develop a CNN-based skin disease classification system
capable of accurately identifying various skin conditions from
images, to aid dermatologists and healthcare professionals in
timely diagnosis and treatment.

IV. Objective

1. High Accuracy Classification: Develop a CNN model that
achieves a high level of accuracy in classifying different skin
diseases, ensuring reliable diagnoses.

2. Multi-Class Detection: Enable the system to recognize and
categorize a diverse range of skin conditions, including
common and rare diseases.

3. Real-Time Diagnosis: Implement real-time image analysis
to provide quick and efficient diagnoses, reducing waiting
times for patients.

4. User-Friendly Interface: Create an intuitive and user-friendly
interface for dermatologists and healthcare professionals to
upload images and receive accurate disease predictions.

5. Data Privacy and Security: Prioritize the security and privacy
of patient data by implementing robust data encryption and
access controls to comply with healthcare regulations.

V. Algorithms Used

Creating a Convolutional Neural Network (CNN) for skin
classification involves a multi-step process. First, assemble a
labelled skin image dataset and preprocess the images. Then,
design a CNN architecture with convolutional and pooling
layers for feature extraction. Train the model using a suitable
loss function and optimization algorithm, monitoring
performance on a validation set and avoiding overfitting.
Evaluate the model on a test dataset, employing various metrics
for accuracy and interpretability. Fine-tune the model, optimize
hyperparameters, and consider. techniques like transfer
learning. Deploy the system in a production environment and
maintain continuous improvement by updating the model with
new data. It's crucial to adhere to ethical and privacy
regulations when handling medical data and to consult with
medical professionals for guidance and permissions.

In addition to the CNN-based skin classification system,
consider incorporating a basic chatbot based on NLP would be
designed that can provide users with answers to questions
related to skin diseases. The chatbhot would be trained on a
database of medical literature and dermatological information
to offer relevant responses to user queries. Users can interact
with the chatbot to seek general information about skin
conditions, symptoms, and initial recommendations for self-
care. This chatbot can serve as a valuable resource, providing
immediate assistance and education to users, complementing
CNN's diagnostic capabilities.

Image sharpening is a digital image processing technique
aimed at enhancing image details and improving clarity. One
common algorithm for image sharpening is the Laplacian
sharpening filter, which involves applying a Laplacian kernel
to the image. This filter highlights rapid intensity changes,
effectively accentuating edges and fine details in the image. By
subtracting the filtered image from the original, the result is a
sharpened image with enhanced contrast and edge definition.
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In summary, developing a CNN-based skin classification
system is a structured process involving data collection,
preprocessing, model architecture design, training, evaluation,
optimization, deployment, and ongoing improvement. With
that a chatbot using NLP would be designed to interact with the
users and give them answers to the queries they would be
having. Ethical considerations and collaboration with medical
experts are integral to its success.

V1. Proposed Architecture

Proposed Architecture
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VIL. RESULTS

Below are the results of our CNN-based model existing and
proposed-

TABLE |. Performance Comparison

VIII.
Future Scope:

CONCLUSION AND FUTURE SCOPE

The integration of CNN-based frameworks in dermatology
holds colossal potential for long term. A few roads for future
inquire about and advancement include:

1. Improved Precision: Proceeded refinement of CNN designs
and preparing techniques can advance make strides the
precision of skin illness determination and prediction.

2. Extension of Datasets: Consolidating bigger and more
different datasets can progress the generalization capability of
CNN models, empowering them to precisely recognize a
broader extend of skin conditions over distinctive statistic
groups.

3. Real-time Conclusion: Creating CNN-based frameworks
able of real-time determination can altogether diminish the
time between persistent examination and treatment start,
driving to progressed persistent outcomes.

4. Telemedicine Integration: Joining CNN-based dermatology
frameworks with telemedicine stages can encourage
inaccessible determination and meeting, especially in
underserved ranges with constrained get to to dermatological
expertise.

5. Interpretability: Improving the interpretability of CNN
models can offer assistance to clinicians way better get it the
basis behind symptomatic choices, cultivating belief and
acknowledgment of Al-driven demonstrative tools.

6. Moral Contemplations: Proceeded consideration of moral
contemplations, such as persistent security, information
security, and algorithmic predisposition, is vital to
guaranteeing the mindful sending of CNN-based dermatology
systems.

Conclusion:

In conclusion, CNN-based skin “infection frameworks
speak to a promising approach to progressing the precision and
productivity of dermatological determination and expectation.
By leveraging profound learning strategies, these frameworks
can analyze skin pictures with a level of exactness and speed
that conventional strategies cannot coordinate. In any case,
encourages inquire about what is required to optimize CNN
structures, grow datasets, and address moral considerations.

The integration of CNN-based frameworks into clinical
hone has the potential to revolutionize dermatology,
empowering prior location of skin illnesses, personalized
treatment  recommendations, and moved  forward
understanding results. With continuous headways in Al and
profound learning, the long run of dermatology holds
energizing conceivable outcomes for the improvement of
inventive symptomatic devices and innovations.
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Existing System | Proposed System
Precision 85.45% 92.70%
Recall 79.65% 68.64%
F-measure 72.11% 74.31%
Accuracy 80.29% 87.26%
[IJCRT 2402667

International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org ‘ 684


http://www.ijcrt.org/

www.ijcrt.org

© 2024 1JCRT | Volume 12, Issue 2 February 2024 | ISSN: 2320-2882

REFERENCES

1. SEUNGHYEOK, SEONGJU LEE, SUNGHO SHIN, YEONGUK
YUl, TAEKYEONG YUK1,2, SAEPOMI JONG, SEUNGJUN
RYU, AND KYOOBIN LE, “Robust Skin Disease Classification by
Distilling Deep Neural Network Ensemble for the Mobile Diagnosis
of Herpes Zoster” vol. 81, no. 10, pp. 928 930, Feb. 2021.

2. Parvathaneni Naga Srinivasu, Jalluri Gnana SivaSai, Muhammad
Fazal ljaz, Akash Kumar Bhoi, Wonjoon Kim and James Jin Kang F.
Perez, S. Avila, and E. Valle, ™ Classification of Skin Disease Using
Deep Learning Neural Networks with MobileNetV2 and LSTM " in
Proc. IEEE/CVF Conf. Compute. Vis. Pattern Recognin. Workshops
(CVPRW), Jun. 2021, pp. 2775_2783.

3. Qianfei Hul, Haochong Xia and Tianrui Zhang, “Chatbot
Combined with Deep Convolutional Neural Network for Skin Cancer
Detection”; Apress: Berkeley, CA, USA, 2021; pp. 39-66.

4. Tsedenya Debebe Nigat,1 Tilahun Melak Sitote ,2 and Berihun
Molla Gedefaw, “Fungal Skin Disease Classification Using the
Convolutional Neural Network”™. (2022, January 20). Retrieved March
4, 2022,

5. X. Xiaoyun, H. Chaofei, Z.Weigi, C. Chen, L. Lixia, L. Queping,
P. Cong, Z. Shuang, S. Juan, and C. Xiang, “Possible involvement of
F1FO-ATP synthase and intracellular ATP in Keratinocyte
differentiation in normal skin and skin lesions,” Sci. Rep., vol. 7, Feb.
2017, Art. no. 42672.

6. A. Bewley, “The neglected psychological aspects of skin disease,”
Brit. Med. J., vol. 358, p. 3208, Jul. 2017.

7. A. Esteva, B. Kuprel, R. A. Novoa, J. Ko, S. M. Swetter, H. M.
Blau, and S. Thrun, “Dermatologist-level classification of skin cancer
with deep neural networks,” Nature, vol. 542, pp. 115118, Feb. 2017.

8. X. Zhang, S. Wang, J. Liu, and C. Tao, “Towards improving
diagnosis of skin diseases by combining deep neural network and
human knowledge,” Med. Inform. Decis. Making, vol. 18, no. 2, p.
59, 2018.

9. Y. Gurovich, Y. Hanani, O. Bar, G. Nadav, N. Fleischer, D.
Gelbman, L.

BaselSalmon, P. M. Krawitz, S. B. Kamphausen, M. Zenker, L. M.
Bird, and K.W. Gripp, “Identifying facial phenotypes of genetic
disorders using deep learning,” Nature Med., vol. 25, pp. 6064, Jan.
2019.

10. A. Esteva, B. Kuprel, R. A. Novoa, J. Ko, S. M. Swetter, H. M.
Blau, and S. Thrun, ‘‘Dermatologist-level classification of skin cancer
with deep neural networks,”” Nature, vol. 542, pp. 115-118, Feb.
2017.

11. X. Zhang, S. Wang, J. Liu, and C. Tao, ‘“Towards improving
diagnosis of skin diseases by combining deep neural network and
human knowledge,”” Med. Inform. Decis. Making, vol. 18, no. 2, p.
59, 2018.

12. R. J. Hay, N. E. Johns, H. C. Williams, I. W. Bolliger, R. P.
Dellavalle, and D. J. Margolis, ‘‘The global burden of skin disease in
2010: An analysis of the prevalence and impact of skin conditions,”’
J. Investigative Dermatology, vol.134, no. 6, pp. 15271534, 2014.

13. H. Haenssle, C. Fink, R. Schneiderbauer, F. Toberer, T. Buhl, A.
Blum, A. Kalloo, A. B. H. Hassen, L. Thomas, A. Enk, and L.
Uhlmann, " Man against machine: Diagnostic performance of a deep
learning convolutional neural network for dermoscopic melanoma
recognition in comparison to 58 dermatologists," Ann. Oncol., vol. 29,
no. 8, pp. 1836 1842, 2018.

14.Y. Liu, A. Jain, C. Eng, D. H.Way, K. Lee, P. Bui, K. Kanada, G.
de Oliveira Marinho, J. Gallegos, S. Gabriele, and V. Gupta, A deep
learning system for differential diagnosis of skin diseases," Nature
Med., vol. 26, no. 6, pp. 900 908, 2020.

15. S. S. Han, 1. Park, S. Eun Chang,W. Lim, M. S. Kim, G. H. Park,
J. B. Chae, C. H. Huh, and J.-l. Na, “~Augmented intelligence
dermatology: Deep neural networks empower medical professionals

in diagnosing skin cancer and predicting treatment options for 134
skin disorders," J. Investigative Dermatology, vol. 140, no. 9, pp. 1753
1761, Sep. 2020.

16. C. Szegedy, S. loffe, V. Vanhoucke, and A. A. Alemi, “"Inception-
v4, inception-resnet and the impact of residual connections on
learning," in Proc. 31st AAAI Conf. Arti. Intel., 2017, pp. 4278.4284.

17. A. Kwasigroch, M. Grochowski, and A. Mikolajczyk, ~“Neural
architecture search for skin lesion classification," IEEE Access, vol.
8, pp. 9061.9071,2020.

18. S. Mishra, S. Chaudhury, H. Imaizumi, and T. Yamasaki,
“"Assessing robustness of deep learning methods in dermatological
workflow," 2020, arXiv:2001.05878.

19. D. Hendrycks and T. Dietterich, “"Benchmarking neural network
robustness to common corruptions and perturbations,” in Proc. Int.
Conf. Learn. Represent., 2018.

20. K. Korotkov and R. Garcia, ““"Computerized analysis of pigmented
skin lesions: A review," Artif. Intell. Med., vol. 56, no. 2, pp. 90, Oct.
2012.

21. A Kjoelen, M. J. Thompson, S. E. Umbaugh, R. H. Moss, and W.
V. Stoecker, ““Performance of Al methods in detecting melanoma,”
IEEE Eng. Med. Biol. Mag., vol. 14, no. 4, pp. 411416, Jul. 1995.

22. Y. Cheng, R. Swamisai, S. E. Umbaugh, R. H. Moss, W. V.
Stoecker, S. Teegala, and S. K. Srinivasan, *"Skin lesion classification
using relative color features," Skin Res. Technol., vol. 14, no. 1, pp.
5364, 2008.

[JCRT2402667

International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org ‘ f685


http://www.ijcrt.org/

	I. INTRODUCTION
	II. Related Work
	III. Problem Statement
	Develop a CNN-based skin disease classification system capable of accurately identifying various skin conditions from images, to aid dermatologists and healthcare professionals in timely diagnosis and treatment.
	IV. Objective
	V. Algorithms Used
	VI. Proposed Architecture
	VII. RESULTS
	VIII. CONCLUSION AND FUTURE SCOPE
	ACKNOWLEDGMENT
	REFERENCES

