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ABSTRACT

From the concept of medical science, a wide range of systemic and dermatological disease can be predicted from the human nails by observing the color and shape
of human nails. A white spot here, a rosy stain there, or some winkler projection may be an indication of disease in the body. Abnormalities started in the liver,
lungs, and heart can show up in the nails. Doctors observe the nails of patients to get assistance in disease identification. A serious issue with the people in rural
area is that they don’t take care about the nail disease. Even it is also seen that sometimes doctor is not available for consultation purpose or patient is not available
physically. The main objective of our work is to predict nail diseases mainly by observing color of human nails. The sorts of diseases can be recognized based on
the color and texture of the nails (for example, bluish nails signal heart problems), and the early stages of diseases are recognized and diagnosed using image
processing and convolutional neural networks. The input to the proposed system is the human nail image. The training data set is used to compare a feature retrieved
from the input nail image. In this work, we discovered that the nail image's color feature matches the training set data accurately. The suggested system directs
decision-making regarding disease diagnosis in such a situation. The proposed method will aid medical professionals in the early detection of ailments.
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1. Main text

The colour and shape of a person's nails can be used to anticipate numerous disorders in the healthcare industry. An indicator of a sickness in the body
could be a white spot here, a pink stain there, or some winkler projections. Our nails may display signs of liver, lungs, or heart issues. In order to aid in
the diagnosis of diseases, doctors look at the nails of their patients. The major goal is to use the colour of human nails to forecast a variety of ailments.
Convolutional neural networks will be used to categorise and process the types of diseases that can be determined by the colour and texture of the nails
(for example, bluish nails suggest heart problems), and image processing will be used to identify and diagnose diseases in their early stages [1-3]

The issue is that many patients in various locations, such as rural areas, do not take care of the nail disease because the doctor cannot be reached for a
consultation or the patient cannot be reached physically. Therefore, the doctor can confirm the diagnosis simply by receiving the patient's nail image
results [4-6]

Human nails can be examined to look for specific disorders that affect the body. For the purpose of using your images, diagnosing nail illnesses,
performing additional tests, and getting a scan, the nails are a component of the body where we may make a diagnosis.

« Even though the patient was not required to be present for the test, all that was needed was an image of the patient's hand, which was simple to get
and quick to complete.

< The programmes are reasonably easy to operate with because Al algorithms have not been deployed. Even if the accuracy might not be extremely
accurate, it might be a valuable tool for identifying nail infections. [7-10]

The ability of the human eye to distinguish between colours is limited, and some people additionally struggle with issues like colour blindness. A computer
can classify more than 16 million colours with ease. Therefore, using a computer to analyse nail colour is a better method than using your eyes.

e  This technology is specifically made to meet the needs of low-wage workers, farmers, labourers in the agricultural and fishing industries,
construction workers, etc. who want inexpensive diagnostics. This is why it might be an excellent substitute for expensive machinery in rural
regions as well.

. Pathological tests are difficult, uncomfortable, pricey, and invasive; patients must be available for them before they may be used as an
alternative diagnostic tool.
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. Since the doctor can confirm the diagnosis and issue the proper prescription for the disease being diagnosed simply by receiving the patient's
nail image results, this system is also helpful for patients when the doctor is unavailable for consultation purposes or the patient is not physically
available.

In a human being, various systemic and dermatological diseases can be easily diagnosed through careful examination of nails of both hand and legs. A
lot of nail diseases have been found to be early signs of various underlying systemic diseases. The color, texture or shape changes in nails are symptoms
of various diseases primarily affecting nails. And if we are able to use digital image processing techniques for detecting such changes in the human nail,
then we would be able to get more accurate results and predict various diseases easily. The Proposed system (NIPS-K) extracts around 13 features of the
human nail which is a combination of Nail Color, Shape and Texture Features and then they are used for disease prediction. The input to the system is
the backside of the palm which is captured using a camera. Then the Region of Interest, the nail area is segmented automatically. The segmented nail
area is then processed for extracting the features of nail. The extracted features are then combined to form a feature vector which are then compared with
the existing datasets and the diseases are predicted using the knowledge base. Thus the proposed system will assist us in detecting various diseases in
their early stage itself easily without spending much of our time and money. [11-14]

A survey on various research works on nail image analysis for disease detection and similar techniques used in early detection of nail disease detection
is given below, » Matthew Burnette et al [1] worked to detect the nutrition elements in human nails using micro plasma-induced breakdown spectroscopy
with a clustering algorithm using Image processing; it had poor detection. * Trupti S. Indi et al [3] wrote a paper on the human nail image analysis method
for early disease diagnosis with a colour detection algorithm, but it had a slow detection. * Sneha Gandhat [4] proposed an algorithm which automatically
extract nail area and scrutinize this nail part for disease detection based on color of nail, proposed system requires only the image of patients’ hand that
can be obtained easily and it’s not difficult to perform. This can be used in healthcare domain to predict diseases like Diabetes & Jaundice from nails for
human being. [15-16]

Diseases Causes

White nails Jaundice , liver trouble, anemia

Bluish nails Heart problems, Emphysema

Koilonychia Iron deficiency anemia

Half and half nails Chronic kidney disease, may also occur in Crohn's disease, Behcet's disease, pellagra

citrullinemia, Kawasaki disease

Nail clubbing Lung cancer, Cystic fibrosis, Cirrhosis, Grave's disease

Terry’s lines Hepatic failure, Diabetes Mellitus, Congestive heart failure, Hyperthyroidism

Dark lines beneath the nails | Melanoma (dangerous type of skin cancer)

A healthy human mostly has smooth, pink, and shiny nails. Each finger represents a group of the organs listed below:

The Thumb Brain,excretory system and reproductive system
Index Finger Liver,gall bladder or nervous system

Middle Finger Heart and circulatory system

Ring Finger Reproductive and the hormonal system

Little Finger Digestive system

2. Methodology

Now days, non-invasive procedure for disease diagnosis is an important aspect in healthcare domain. Various diseases can be diagnosed by noninvasive
approach, nail image analysis. The different nail features like nail color, nail shape and nail texture used to analyze nail image. The nail features are
extracted and measured by deriving these features in certain terms of area of nail shape, perimeter of nail shape etc.

Our work follows the given steps which combine three major segments starting from image as input and image as output. The three major sections are
Interface for input, training of datasets, prediction from images after analysis. The techniques from image processing operations are used for the test
datasets and the training datasets. Evaluation in first phase is carried out maintaining DI algorithm.
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Fig. 1 - sequences representing work flow.

3. Results

Computer can easily classify more than 16 million colors; whereas human eye capability has limitations while identifying colors and also some people
face the problem such as color-blindness. So, using a computer based system or algorithm to analyze nail color is a better method than using our eyes.

This technology is uniquely designed to cater for the Blue collar workers, farmers, laborers in agriculture and fisheries, construction workers etc. who
desire& deserve cheap and affordable diagnosis. This is why it can be a good alternative to high cost machinery for the rural areas too. Pathological tests
are complex, painful, expensive & invasive. It also requires patient to be available for pathological test so this can be as an alternate diagnostic tool. This
system is also helpful for the patient when the doctor is not available for consultation purpose or patient is not available physically therefore just by

receiving patient’s nail image results the doctor can confirm the diagnosis and write appropriate prescription for the disease that is being diagnosed.

VGG16

VGG-16 is a convolutional neural
network that is 16 layers deep. The
pretrained network can classify
images into 1000 object categories,
such as keyboard, mouse, pencil,
and many animals.

NAIL DISEASE DETECTION

Transfer Learning Models

Y
RESNET50

ResNet50 is a convolutional neural
network that is 50 layers deep. The
pretrained network can classify
images into 1000 object categories,
such as keyboard, mouse, pencil,
and many animals,

INCEPTIONV3

InceptionV3 is a convolutional
neural network that is 48 layers
deep. The pretrained network can
classify images into 1000 object
categories, such as keyboard,
mouse, pencil. and many animals.

MODELS EMPLOYEED FOR THE PROJECT

XCEPTION

Xception is a convolutional neural
network that is 71 layers deep, The
pretrained network can classify
images into 1000 object categories,
such as keyboard, mouse, pencil,
and many animals,
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Fig. 2- output of our system.

4, Conclusion

For the sake of society, it is very helpful to be able to identify many diseases in their early stages. Because changes in nail are early indications of
numerous diseases, medical professionals have been using nail color, shape, and texture changes to forecast various diseases. Doctors will undoubtedly
benefit from the suggested model's automatic, convenient, economical, and accurate disease prediction capabilities. The system that we have developed
by using fundamentals of advanced machine learning is less time consuming, cost efficient, easy to implement, accessible to common people even in
remote areas where doctors with specializations are not available, helpful for people in early detection as advanced diagnostic tests for these diseases are
only available in metro cities, able to predict the starting stage of disease, can save time, can be analyzed at homes, can save the cost of treatment &
burden of health insurance. The detection system makes it simple for doctors to provide patients with the right care.

References

1.

10.

M. H. Memon, J. Li, A. U. Haq and M. Hunain Memon, —EarlyStage Alzheimer‘s Disease Diagnosis Method,I 2019 16th International
Computer Conference on Wavelet Active Media Technology and Information Processing, Chengdu, China, 2019, pp. 222-225.

R. Nijhawan, R. Verma, Ayushi, S. Bhushan, R. Dua and A. Mittal, —An Integrated Deep Learning Framework Approach for Nail Disease
Identification,l 2017 13th International Conference on Signal-lmage Technology & Internet-Based Systems, Jaipur, 2017, pp. 197-202.

3. H. Pandit and D. M. Shah, —A system for nail colour analysis in healthcare,| 2013 International Conference on Intelligent Systems and
Signal Processing (ISSP), Vallabh Vidyanagar, India, 2013, pp. 221- 223.

L. Safira, B. Irawan and C. Setianingsih, —K-Nearest Neighbour Classification and Feature Extraction GLCM for Identification of Terry‘s
Nail,l 2019 IEEE International Conference on Industry 4.0, Artificial Intelligence, and Communications Technology (IAICT), BALI,
Indonesia, 2019, pp. 98-104.

J. Gao, —Computer-Vision-Based Identification of Nail‘s Surface Shape,| 2009 International Conference on Computational Intelligence and
Security, Beijing, China, 2009, pp. 344-347.

Wollina, Uwe, et al. “The Diagnosis and Treatment of NailDisorders." Deutsches Aerzteblatt International 113 (2016)

Fletcher, C.L., Hay, R.J. and Smeeton, N.C., 2003. Observer agreement in recording the clinical signs of nail disease and the accuracy of a
clinical diagnosis of fungal and non fungal nail disease. British Journal of Dermatology, 148(3), pp.558-562.

Sharma, V. and Ramaiya, M., 2015. Nail Color and Texture Analysis for Disease Detection. International Journal of Bio-Science and Bio-
Technology, 7(5), pp.351-358.

Krizhevsky, Alex, Ilya Sutskever, and Geoffrey E. Hinton. —Imagenet classification with deep convolutional neural networks.|I In Advances
in neural information processing systems, pp. 1097- 1105. 2012.

SS Priscila, M Hemalatha, —Improving the performance of entropy ensembles of neural networks (EENNS) on classification of heart disease
predictionl, Int J Pure Appl Math 117 (7), 371-386, 2017.



International Journal of Research Publication and Reviews, Vol 4, no 6, pp 2818-2822 June 2023 2822

11.

12.

13.

14.

15.

16.

S Silvia Priscila, M Hemalatha, — Diagnosisof heart disease with particle bee-neural networkl Biomedical Research, Special Issue, pp. S40-
S46, 2018.

S Silvia Priscila, M Hemalatha, — Heart Disease Prediction Using Integer-Coded Genetic Algorithm (ICGA) Based Particle Clonal Neural
Network (ICGA-PCNN)I, Bonfring International Journal of Industrial Engineering and Management Science 8 (2), 15-19, 2018.

B. Rymbai, D. Kandar, and A. K. Maji, —A hybrid face recognition scheme using contour and gabor wavelet,| in Proceedings of International
Conference on ICT for Sustainable Development. Springer, 2016, pp. 377-385.

1. Wahlang, G. Saha, and A. K. Maji, —A comparative analysis on denoising techniques in brain mri and cardiac echo,| in Proceedings of the
International Conference on Computing and Communication Systems: I13CS 2020, NEHU, Shillong, India, vol. 170. Springer, 2021, p. 381.

R. K. Das, F. H. Pohrmen, A. K. Maji, and G. Saha, —Fosdn: A software-defined edge computation for resource constraint network,| in
Proceedings of the International Conference on Computing and Communication Systems: I3CS 2020, NEHU, Shillong, India, vol.
170.Springer, 2021, p. 463.

Gandhat S., Thakare A.D., Avhad S, et al. Study and Analysis of Nail Images of Patients. International Journal of Computer Applications
(0975-8887), 143(13), June 2016



