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Abstract— paper is about the concept how the finger nails
color and texture are the indicator of health. The diseasesin
human body can be observed by analyzing nail color and
texture, as disease can cause change in color of nail like
yellow, green, black, blue and red. Smilarly texture of nails
also affected by disease. In the proposed system or model the
color and texture of nail is scrutinized and detection is
performed by comparing the color and texture with the pre-
defined value for healthy nail. The methodology involves
taking image of back side of palm region then segmenting
the nail area from rest of the image, this concept is called
Image segmentation that separates particular object from
rest of the image, thereafter the detection is performed on
the segmented area to detect whether the body is healthy or
not.

Keywords—Color Analysis, Image Segmentation, Texture
Analysis.

l. INTRODUCTION
Medical science has progressed drastically and loeeé

The proposed system or model is being developeatbtect
the disease based on nail color and texture; v&uiliseases
can be diagnosed by analyzing the color and texitiril.
As the human eyes have limitation in color recdgnitand
texture analysis, while the computer is able tectemillions
of colors and slight changes in texture.

In the proposed system the algorithm is designesuch a
way that it will take the back side palm image, fpens
segmentation process to extract the nail regiom frest of
the image then perform the color and texture detect
method on the segmented nail portion and givesothiput
whether the nail is healthy or not. This algoritlisnbeing
developed in such a way that it will automaticalipgnose
the disease after taking the input image, whileother hand
the pathological test needs lot of patience asethest can
take even more than 24 hours, quite painful andptteent
must be present for the test whereas this propegstm
only needs the image of finger nail, that couldsked over
the internet via mail. Hence the proposed systeth hei
beneficial in number of manner than the methodsl use

innumerable methods to diagnose disease in humdg. bo current scenario [7].

There are various methods like pathological tesRIMX-

Ray and etc, nail color and texture detection is ohthese
various methods. Although the methods named abes

accurate result but their processes are very costlg
cumbersome to perform. For e.g. In pathologicat bésod

taking for sample to perform test is quite painful.

A. Color of Fingernails

Study of Dermatology says that various health moisl can
be analyzed by change in finger nail color. Thetnaosnmon
diseases can be diagnosed by nail color are Ligeade, half
pink and half white nails, yellow nails, white reifed nalils,
blue nails, black nails, heart conditions and diefe

B. Texture of Fingernails

Textural changes in fingernail can be caused byowsar
diseases. Generally healthy nails are soft, shidysanooth in
appearance while disease illness can cause thie,britugh,
pitted, vertical lines on the nail surface.
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To examine the nail the following steps have tdddewed:
1. Input Image.
2. Extract the nail region to be examined.
3. Analyzing the nail texture.
4. Analyzing the nail color.
5. Comparing the nail color and texture values with th
pre-defined values for the healthy nail.

6. Condition of the nail is identified.
7. Gives the conclusion and diagnose the disease.
INPUTIMAGE |y EXTRACTION OF THE CROPPED ANALYSISOF THE NAILREGION,
NAILREGION FROM THE ENTIRE COLORANDTEXTURE
DISEASE PREDICTION USING
KNOWLEDGE BASE

Fig.1 General Texture and Color Analysis
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C. Needfor the system » Green or Black indicates: Color of nail changes to
Following reasons can be considered for requirerogtite green or black. The diseases that results green or
system: black color nails are Chrorilseudomonas spp
1. Computer can identify more than sixteen millions infection,  Topical preparations, including
colors very easily, while human eyes are limited to chlorophyll derivations, methyl green, & silver-
classify the color and some people also suffersifro nitrate(among others),
color blindness therefore analyzing the nail coliar Trauma (fig 2: f) [10].
computer can be proved to be superior than human

eyes [5].

2. The resolution of human eye vision is limited, ktig
changes in neighboring pixel values cannot be
identify by the Human eyes while computer are
developed with capability to detect every pixel
precisely.

3. Pathological test are complicated and agonizing,
patient need to be present for pathological tebtlew
analysis performed by the system is tranquil.

The proposed system is useful for the distant patie
and doctor communication purpose, as patient is not
able to present for checkup or doctor residingates

far place then patient can consult doctor by seandin
picture of finger nail, doctor can diagnose the
symptoms and provide appropriate prescription for
the diagnosed disease.

(daj) e] (f)

Fig. : Images of nails.
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II. LITERATURE SURVEY
NAIL TEXTURE AND COLOR ANALYSIS:DISEASE
SYMPTOMS WA W MN0 BSISE WININGS ass B9
* Beau nail indicates: The horizontal line on the Fig. 3 Samples of yellow color palette [8]
surface of the nail indicates beau nail. The diseas
that results beau nail are Myocardial infarction, A, IMAGE SEGMENTATION
Hypotension, shock, Hypocalcaemia, severe Segmentation is a method of dividing an image distinct
infection .(fig 2:a)[10] homogenous region, each region containing pixelth wi
* Nails pitting indicates: In nail pitting small pitser identical attributes; basically image segmentatisnthe
the surface of nail appears. The diseases thatsesu method of transforming low level image to high leweage
nail pitting are “Psoriasis” ,"Alopecia areata”, in terms of objects, features and scene. The aghiewt of
“Eczema” and “Lichen planus”.(fig 2:b)[10] image analysis is based on accuracy of segmentation
e White nail indicates: color of nail changes to whit  procedure [3] [9].
The diseases that results white nail are “Anemia”,
“Chemotherapy”, “Renal failure”, “Cirrhosis”, B. TEXTURE ANALYSIS
“Diabetes  mellitus”, “Hereditary” (rare)(fig Texture analysis refers to the characterizatioiagsification
2:c).[10] of regions in an image by their texture contentxtliees are
» Red nail indicates : Color of nail changes to redthe patterns made up of sub patterns or entities h
The diseases that results red nail arecharacteristics like color, size, shape, slopegHiness etc.

“Polycythemia” (dark), “Systemic lupus Properties of sub patterns such as smoothness,lgtiam,
erythematosus”, “Carbon monoxide” (cherry red),frequency, phase, linearity, regularity, densitinefness,
“Angioma”, “Malnutrition” (fig 2: d) [10]. coarseness, etc describes the texture as a whole.

e Yellow nail indicates: Color of nail changes to
yellow. The disease that results yellow nail C. RGB COLOR MODEL
Diabetes mellitus, Amyloidosis, Median/ulnar nerve RGB color model consist of three primary colors riegl,
injury, Thermal injury, Jaundice (fig 2:€)[10]. green, blue are mixed together to generate an Arfraplors.
The name of the model (RGB) is based on the isitidlthe

www.ijaers.com Page | 2



International Journal of Advanced Engineering Research and Science (IJAERS)

Vol-2, Issue-10,0ct- 2015]
ISSN: 2349-6495

3 basic/ primary colors (red, green, and blue). fitan aim
of the RGB model is to represent the images intelaic
equipments, such as televisions, computers, talpiétother
electronic devices. it has also been used
traditional photography. Before the electronic ,aghe
theory behind RGB color model is strongly basechoman
perception of colors. As RGB model is device dependhe
RGB values are differently produced and represeitugd
different devices, since the color elements
as phosphors or dyes) and their response to tiadodl R,
G, and B levels may be different for different méawturer,
or vary even in the same device over time. TheeeRGB
color value does not gives the exactly same cattii there
is some kind of color management. RGB input devimes
color TV, image scanners, video cameras, digitaheras
and video games. Typical RGB output devices areséis
of various technologies (such

CRT, LCD, plasmaetc.) , computer and mobilephaspld
ys, video projectors, multicolor LED displays, ararge
screens such as Jumbo-Tron. On the other hand,Col
printers are not RGB devices, but subtractive cdlevices
(typically CMYK color model) [5].

as

D. GRAYSCALE IMAGE

Grayscale consist the range of monochromatic sh&des
black to white. Therefore, in grayscale image thee only
shades of gray and no color exist. The digital iesagan be
saved as grayscale (or black and white) images) ewtor
images contain grayscale information, because thaist
luminance value for each pixel, regardless of itdorc
Luminance can be specified as brightness or irtignshich
can be measured on a scale from black (zero im@mnsi
white (full intensity). Most of the image file forats support
a minimum of 8-bit grayscale, which provides 28 246
levels of luminance per pixel. There are some fasma
support 16-bit grayscale, which provides 2"16 or586
levels of luminance [5].

E. BINARY IMAGE

Binary means 2 values either 0 or 1. In binary ien#ttere
are 2 possible values for each pixel either O ddlack and
white these 2 colors are used in binary image. ¢
image has 2 parts Foreground and Background. Faradr
color represents object and Background color remtss
rest of the image. In Digital
operations like Dithering, Thresholding and Image
segmentation results the binary image. There araeso
devices are limited to binary image, only binaryage
works with these devices such as fax machine, eviell
computer and laser printer [6].

F. INDEXED IMAGE

www.ijaers.com

image processing the

When there is data matrix(X) and color map matniag) in
the image, the image is called Indexed Image. Mapn
array in which there exist floating point valuestlre range

if0, 1]. Each row in the matrix represents RGB cdied,

green and blue). "Direct Mapping” is used in indéxeage
that maps the pixel value to values of color mgp [6

G. MATLAB IMAGE FORMATS

(suchrhe Proposed system will only cater to file formsigh as

BMP, GIF, JPEG, PNG and TIFF. Other formats wilt he
considered and for the same a logical code wilivbgen to
eliminate all other formats.

Format Recognized
Namie Deseription Extensions
BMP Windows Bitmap <Ly
CUR Windows Cursor Resources our
FITS Flexible Image T-anspart System Jfts, Jfits
GIF Graphics Interchange Format gif
HDF Hierarehical Datn Forma Jhaf
‘ 1co’ Windows lcon Resourees Jico
JPEG Joint Photographic Experts Group 1P, -ipeg
JPEG 2000 Joint Photaarzphic Exaerts Group ip2, .ipf, .ipe,
j2c, j2k
PBM Portable Bitmap .pom
PGM Portable Grovmap .pom
PNG Partible Network Giaphies .prg
PNM Portable Any Mip pom
RAS Sun Raster .ras
TIFF Tagped Image File Format tif, Ltiff
XWD N Window D Xwd
II. PROPOSEDMETHODOLOGY

A set of methods or principles or rules for regalgtthe
process is called Methodology.

The Proposed Model has four major steps:

Input to the model: Scan the hand image consisting
fingers, back side of palm region with proper
brightness.

Extract cropped Nail region from the entire Palm:
Image segmentation method is applied on the input
image to separate the nails area from the entiagém
Scrutinizing the Nail region: Color and Texturethé
segmented nail area is now being analyzed and
determining whether the nail is healthy by comparin
the segmented image with the dataset present.

Disease Prediction by using Knowledge Database: The
output is produced on the basis of analysis and the
disease would be predicted if present.
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Input to model: image of finger nail
A
S

Extract the nail region by applying
Image segmentation:

Image
Segmentation

msegim(W, seedpoiniC, seecpomt?. thresh)

BV =mz2gfmmy(W C R theesh refums 2
saomiented magz, with sed loca;

by the vectors () ud B, which contem zolumn
mdrow miicss. € md R st contam valnsg
which 12 valid poxe] miicss m WV

Return Pixel
values

Tpta ) reurns fhe vl of prcl: m he
specified mazz T where ] ean be 2 pravacdle,
binary, of RGB mage, mprse) displays the
imiage spenfiad and wais for vou to selat he
pixels in the image using the mouse 1F you omit
the otz moments, mopiel operatss on the
mags [ the current @,

Region of

Inferest

finolor

Seeet reion of fmterest (ROT) besed o ool

Create mask
within [mage

createlnakih!

parametzr: getColor — Getcalor used to draw
Rilobject

volar=peColorh)

Returns :mask of binary misge, that s the
same 5i2¢ = the o g th 18 e the
BOTobject hand (s evergwhere 2hrz, The mput
miage mizt be contemad within the same axes
sthe ROL

Gats = color wad fo deaw the BOTebject b
The three element vectot color apecifies @1

RGBmplat

Analysis of the Nail region: Color
and Texture.

A 4

Comparing the color and texture
value with the pre- defined value
using knowledge base.

\ 4

After analysis the output reveals
whether nail is healthy or not.

Texture
Analysis

BWL=warzamenBW, F)

M= mdos#IMNEOOD)

BW2= miliEW holes)

BV =BV

Removes from 2 binary imeee ol comnected
compoents (object) dhat have fwer than P
ol producmg nother pmary mage, BW2
This qpstahon & knowna: m 222 apeaing, The
defailtcomnectivire 12 B for beo dmensions, 26
forthrse dunensions, and comndefindms(BW),
maximal ) for higher dmensions.

Performs closmg wilt he stucturmg element
relNHOOD) whetz NHOOD & zm atray of

('smd s tia! spacefes e stractunme elamen
réighbortiood

Fills holes m the binary mazz BW. Aholz 2
s2tof bakerond pielz that camnot be reached
by filling i thx backeroimd from the edpe of e
mage

Returns 2 binary mage contzmmg ouly e
permzter prsels of objects m the mput mags
BW1.A peel 5 part of the permeter of 18
nonzer and f 1 qomnected 1o atlesst one 7m0
viltied pint The defaudt connectivry &4 for
two dmsemssons, 0 for three dimensions, 2ud
comdef ndmsBW), mnmal) for bigher
dimesions
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Specific
Problem: For
NailPifeing,

bwpropfilt (BW,attrib, rangs)

BW 2 =lrwpropfB W atrb range) =xiracts ol
comnerted components {otects) o 2 bmary
image BYW thar meet the erfienz specified
byainb ad range b is 2 et sirme that
ientifis 2 paricnlar propertyof e obyscts,
such as therr zre fange i 2 2-y-L vector that
spectfie e range of values {lov and bigh) of
the property. bpronfil teterms 2 binary
mageR W2 contamm omly shose objects that
g the cfiter
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. Inputthehandimage ofthe patient.

. Perform Texture based segmentation which results m bifiweation ofthe Nail region from the entre Hand.
. Segmentation the result by marking boundary.

. Perform Color Analysis by comparmg range valuesof the color storzd m the databaze.

. Textureidentification and extractmg featureswthn thenail.

. Ifeolor_of nail="Yellow"

then “Diseased Nal™

Else Ifcolor_of nail="Brown| Purple®
then “Trauma Nail®

Bz “Healthy Nail"

End

. Iftextwe _of nal="Pitted"

then “Nail Pitting Found”

Else Iftexture_of nal="Beau"
then “Nail is a BeauNall®

End

. Print the result in proper format.

FLOW CHART

Input Image

Y
Image segmentation
based on Texture

i Rangeof colors
& Texture

Color & Texture Analysis

If nail is
diseased

Print the Name
of the Disease

G

IV. PRE-CONDITIONS /ASSUMPTIONS FOR THE
DATASET

No Disease Found

WWww.ijaers.com

Assumption(s)
1.Distal Edge

Description

Distal edge (free edges) of nails can affect
the result of analysis, the color and texture
of the nail part which is attached with the
skin can give the symptoms of disease,
therefore the nail’s image is to be given as
an input must be trimmed.

The case of oral compulsive habit of nail
biting will not be taken under consideration;
these images cannot be used for the data
present as they can produce erroneous
results. Pitted nail and bitted nail cannot be
differentiated properly even by human eve.
Therefore the proposed system will not
cater to this problem.

Polished nail/dved nail (using some kind of
Ink generally the case of voting) will not be
considered for the analysis, so before
performing the analysis the nail must be
cleaned properlv such that nail must be
translucent in appearance.

We will not consider the mage of toe-nail
for analysis purpose because toe-nail is not
exposed to air so its color is not too natural
when compared with finger-nail; also toe-
nail is harder in comparison to the finger
nail, so it is easier to detect the disease if
present in human body through finger nail.
The illumination in room must be proper or
foous of the light on the nail must be
adequate before taking an image.

The nail image must be taken in nommal
room temperature as color of nail can be
affectedin extreme cold temperature.

2 Nail Biting

3. Nail Polish

4_Hands Only

5 Ilumination

6. Weather
Conditions

V. FUTURE WORK

Future scopes for the model are:

* Nail detection can be used for the purpose of
personnel identification and verification. The gyst
used for this purpose known as Biometric system
[4].

e Biometric system may cause lack of security in
some manner as it uses the constant attributes like
iris, retina, finger print, face recognition these
attributes do not changes with the period of time,
whereas transient attribute like finger nail ugpall
changes within 2 months hence it proves to be more
secure [1].

e CFCE (Certified Forensic Computer Examiner)
scrutinize the digital data using forensic tooleli
Helix [2].

VI. CONCLUSION
Today life became better and easier with the gé¢inaraf
machines. The problem are now being solved beybed t
capacity of human being and even it is clear frdm t
proposed methodology the nails can be detectedliagtose
the disease. The model is being developed by using
MATLAB tool; basically this proposed work belongs the
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area of Image Processing. The method proceeds tivth
input image segmentation and then performing aislys

the segmented nail area. Although some considesatice to
be follow and kept in mind during the proceduree Tire-

assumption must be followed during execution. Tasult

generated by this model will be very useful for imat
domain and Biometrics domain. This model providaseeto
compute, security, and cost efficient.

[4]
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