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Abstract— Tongue diagnosis is an essential process which is 

used to detect condition of the internal organs by extracting 

tongue features(colour). We proposes a non-invasive 

technique to detect diabetes mellitus(DM) and its 

complications. Tongue capture device is used to capture the 

tongue image with image correction. It consists of a tongue 

colour gamut representing 12 colours, only 7 colours are 

listed out of 12. The remaining 5 colours has ratio less than 

1.Images captured in JPEG format that ranged from 257 x 

189 pixels to 443 x 355 pixels. It is used to eliminate any 

variability in colour images caused by changes of 

illumination and device dependence. The proposed method 

can separate healthy and DM individuals. 
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I. INTRODUCTION 

Diabetes Mellitus is the leading disease in all over the 

world. World Health Organisation has estimated that in 

1995 there were 135 million people worldwide with diabetes 

mellitus (DM) and the number will increase to 300 million 

by the year 2025.Two types of DM exist Type1 DM is 

caused due to the failure of insulin production.Type2 DM is 

the most common type that is categorised by amount of 

insulin secretion. Currently there is no cure for both types 

but Type2 can be managed by eating well and regular 

exercise. Previously Fasting plasma glucose test (FPG) is 

the standard method to diagnose DM, But it is an invasive 

technique the patient has to gone at least 12 hours without 

food and it requires the patient’s blood sample for detecting 

blood glucose level. The numerous features of tongue can be 

used to diagnose disease with tongue features [1]-[3]. 

II. METHODOLOGY 

A. Tongue Capturing Device: 

The in house device is used to capture the tongue images 

.The image was segmented to locate the foreground pixel. 

The tongue foreground pixel is used to extract the tongue 

features.To produce uniform illumination the in house 

device consists of a three chip CCD camera with 8bit 

resolution are placed symmetrically around the camera 

While capturing the tongue image the patient has to place 

their chin on  a chin rest by showing their tongue to the 

camera. The capturing device is a non-invasive technique it 

doesn’t require dye injection or flash light. 

B. Preprocessing: 

After capturing tongue images the segmentation was applied 

to each images for separating foreground pixel from the 

background pixel. This can be done by combining 

Bielliptical Deformable Template (BEDT) and an active 

contour model Bielliptical deformable contour (BEDC).By 

minimizing the energy function of BEDT followed by the 

energy function of BEDC the segmented tongue image was 

obtained. BEDT is used to capture the overall tongue shape 

features .While BEDC is deformed to match the local 

tongue details. The binary tongue image is captured clearly 

defining the foreground pixel from its background. Tongue 

colour gamut representing 12 colours was plotted by using 

chromaticity diagram which encloses all possible colours in 

the visible spectrum. For better representation 12 colours 

were plotted by RGB colour space. The colours belong to 

gray scale are not extracted Only 7 colours are taken out of 

12 colours the remaining have a ratio less than 1. 

C. Tongue Colour Extraction: 

The RGB values for the tongue foreground pixel are 

extracted and converted into CIE lab values. The mean and 

standard values of each colour are found. 

Colour Mean value Standard deviation value 

R 165.4215 8.8684 

G 128.6845 22.2265 

B 125.2815 20.5884 

C 60.4853 100.3614 

I 10.5531 118.3184 

E 5.4416 120.3821 

Table 1: Standard Deviation Values 

III. FLOW CHART 

 
Fig. 1: Flow Chart of Image Classification 
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IV. STEPS 

1) Tongue image is captured by using in-house 

device. 

2) The captured tongue image is then pre-processed to 

extract the noise free tongue image. 

3) Each image is then segmented to separate 

foreground pixel from the background pixel. 

4) The RGB values are converted into CIE lab values. 

5) The Gaussian filter is used for smoothening the 

image and to remove noise. 

6) The tongue images are then convolved by using 

Edge detectors. 

7) The sobel edge detectors uses 3*3 convolution 

mask to find approximate gradient Magnitude in 

input grayscale image.  

8) Based on the variations in the tongue images, the 

diabetes mellitus is detected. 

V. RESULT 

 
Fig. 2: Input Image. 

 
Fig. 3: Labelled Region 

 
Fig. 4:  Detected Objects 

 
Fig. 5: Final Detected Grains 

VI. CONCLUSION 

In this paper we proposed a non-invasive method to detect 

diabetes mellitus. The 12 colours representing the tongue 

colour gamut is found. The human tongue contains 

numerous features to detect disease is the most prominent 

method. There is only few published work to detect diabetes 

mellitus using tongue features. These will boon the 

researchers for a prospect new way to detect DM. 
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