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Abstract --- Diabetes mellitus (DM) is one of the recent health
problem facing by most of the people in the world A non
invasive approach is done for detection of diabetasellitus. It is
based on person tongue image using the features oblor,
texture and geometry. Features extraction are by fierent color
spaces i.e. RGB to HSV. First image is captured umsj device
then it is undergone with enhancement and backgrouh
removal. Then all 3 features (color, texture,geomeyn) are
extracted. With all this it is easy to distinguisha diabetes
mellitus patient and normal person from their tongwe image.

Index terms-diabetes mellitus , enhancement, background
removal, color features of tongue, texture featuresgeometry
features of tongue.

[. TINTRODUCTION

Diabetes mellitus and its complication are of thajor health
problems in worldwide. World Health OrganisationH\®) stated
that by the year of 2030 diabetic will reach to 3&flion. So
alternative non-invasive method should be consitlerghis
diabetes mellitus is of two types as DM1 and DM2 DMdicates
the insulin needed for survival. This is B-cell tlastion. The next
type DM2 is the common one. To avoid this maintajrhealthy
lifestyle, exercising and eating well is must.tlfs not maintained,
its effect leads to diabetic retinopathy (DR). Thresults in
microvascular complication.

If a person having 20 years of DM1, their surviesults in DR
major. In early stage diabetes was identified byagive method
(piercing blood) and its effect DR is identified &yposing eye to
bright flash in case of angiography. So non-invasinethod is
needed. Thus this paper deals with non -invasivinadeto detect
diabetes mellitus. It involves 3 features coloxtiuee and geometry.
In this method LS-SVM classifier is used for pattezcognizing.
The rest of the paper involves the following setti®ection Il
includes input tongue image and preprocessingjdelit
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includes features extraction and Section |V dessritlassification
and discussion and concluding with remark.

Il.  LITERATURE SURVEY

Computerized tongue diagnosis based on Bayesian rietBo
Pang, David Zhang:In this, first two of quantiati features,
chromatic and texture measures are extracted biyaldignage
processing. Then Bayesian network is employed fagrbsis of
diabetes. This method is western medicine technifjue advantage
of this method is elimination of evaluation. Tretimate prediction
accuracy of BNC is upto 75.8%. The experiment dematesthe
effectiveness of this method.

Diagnostic method of Diabetes based on supporbvenachines
and tongue images-Jianfeng Zhang, Xiaojuan Hu:hia paper
along with features, there is a combination of S\drnel
parameters and input variables are analysed fgndas. In this,
parameters are optimized by GA(genetic algorithni)ere
segmentation is by division and merging algorithivia is based
on color of image. Once conforming optimal solutiban decode it
to complete analysis. For study purpose sensitivRpC and
specificity are used to assess classifier perfoomahis paper
provides reference for analysing data and procgsdgorithm.

A. Existing method

In existing system, edge detection method resnlfsobr detection
of edge. Global threshold algorithm and neural oekwhas
disadvantage forlarge features and characterisfiémage makes
the detection of disease difficult.

B. Proposed Method

In this method LS-SVM (least square suppwector
machines) is implemented. The advantage of thig is easy to
implement non linear decision regions and convergero
minimum mean squared error solutions.
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Ill.  INPUT TONGUEIMAGE AND PREPROCESSING

The above figure shows the background
removal of two image c)bf and d) af
geometrical calculation is based on region of tengnage. These
features are based on measurements, distance emdlang with
their ratio. The below figure represents the fezguxtracted from
tongue by geometry mean.

a)before food (bf ) b)after food(af)

The tongue image of  person is considered as iimpage. This . .
image is got through the capture device and pressiag is done to () (i
produce uniform illumination. The preprocessing moet includes
smoothing ,background subtraction and mean.

IV. FEATURES EXTRACTION
The features extraction for image ineslthe following:

The first figure indicates the tongue buds are eddmefore intake
of food. (increased in blue indication)The nexuufig shows buds
are reduced after food in take.

The input image is undergone with color conversi@alor is the
most important feature for pattern recognition siricis attached
with human perception for color identification. Huelates with
spectrum, saturation indicates purity of color aaflie shows the
pixel is light or dark. Image texture gives theoirmation about the
spatial. The below figure shows the output of eriimage as in
RGB form along with histogram band for all color. 3s for before
food image.

Original Color Image Red Band

- Histogram of All Bands Histogram of Red Band Histogram of Greon Band Kfistogram of Blue Band

P I i i

84 7N ¢ o g

5 )/ \ & i £
i K] oz g

o 0
(I R EEEEE]
Gy Leres GupLoms Gray Lasels ooy Lavels

Enhancement- Image enhancement is suitable folaglisp image
analysis. Image is sharpen or brighten based omognam
equalization and linear contrast adjustment.

Background removal-background areas are removedinfage
recognition. Then the image is ready for arrangermg&oolors or in
selected region of an image. This helps in segrtienta

The below figure represents the original imagerafteake of food
in RGB band with histogram representation.
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(a)bf image enhanced (b) af image enhanced . -
(e) ®

(© (d)
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The above image has its components as Y,|,Q(lumiman phase,
quadrature).This is the rotation of RGB color spaggtire analysis
is based on spectrum and gray level.

o Regular LBP hsitogram
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This graph shows the local binary patterns(LBP sfmarse and tight
histogram. Then two input image is taken for hisang comparison
which shows strong value for after intake of food.
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The gray level co—occurrence matrix(GLCM) considehe
relationship between two neighbouring pixels, tingt is reference
pixel and the second is neighbour pixel. The GLCbutation often
involve combination of pixels brightness valueswdo an image.

(a)bf image

(b)af ineag
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It is one of the best texture analysis method. Abisvthe effect of

GLCM of an image. In this modulel is contrast of iamge
followed by block matching algorithm and entropy.

V. CLASSIFICATION AND DISCUSSION

LS-SVM (least square- support vector machine) &Haon using a
quadratic error criterion with equality constraintsis modified
with the equation

min.](w,b)zminl/ihﬂf'I [%% 46 By 6

For proper output, parameter should be selectegepo The
memory requirement for this is less. CDMA signal ®lad one of
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the application of LS-SVM. This is extended to domst non linear
decision function. It is supervised learning method

RBF Kernel function used in support vector machireification.
The radius of it good structural equalizer.lt is fattern analysis.
The kernel function is characterized by

KT 57D = 26T e (77
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From the above figure it is easy to identify whettiee person is
under diabetes or not. It involves the combinatdhS-SVM and
RBF Kernel.

Al the results of this paper under each block defithe person
status of their tongue regarding indication of ét&ls or not. In this
kernel linear function is mapped into kernel spagesis accuracy is
maintained by performance of sensitivity and spetyf The
accuracy is higher than the optimal combinatiofeofer features.

VI.

In this paper, image of tongue through camecajgured. Features
extraction from tongue image is proposed from tigr@eip includes
color, texture and geometry.LS-SVM used to esthblihe
classification for diabetes model which providedodoresult.
Preprocessing of data and its parameters has inpaogsult.
Several experimentation are done with differengtanimage from
different person. Then advantage is that infornrmtimvided is not
lost as considered about the previous one. Hereel#issification
produced good efficiency with greater accuracy#%e9

CONCLUSION
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