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Abstract- Tongue ulcer and amputations are major lower 
extremity complications of diabetes mellitus and account for 
expenditure of hundreds of millions of dollars annum more 
importantly; these complications are also associated with an 
increased morbidity and mortality. Their avoidance therefore 
becomes critically important in the long-term case of persons 
with diabetes daily tongue self examination has therefore been 
approved as a key components in diabetes amputating avoidance 
programs introduce a novel self assessment accessory that 
abetment patients in examine the basement of their tongue with a 
synthesis reflector and liquid crystal temperature sensitive pads. 
Area of inflammation and increased skin temperature can be 
easily visualized by patients the prompting them to seek early 
information for impending problems. Exploratory action 
indicates that this method has been approvingly approved by 
high complicated patients. Nevertheless, longitudinal application 
will be compulsory to complete its long-term capability in avoid 
branch threatening diabetic tongue disorders and that can be 
identified by with tongue diabetic detectors and different particle 
swarm optimization. 
 
Keywords : Particle Swarm Optimization,Tongue Reflexing,Non 
Invasive Method. 
 

I. INTRODUCTION 
TCM believes that the tongue has many relationships and 
connections in the human body, both to the meridians and the 
internal organs. It is, therefore, very useful and important during 
inspection for confirming TCM diagnosis as i can present strong 
visual indicators of a person’s overall physical and mental 
harmony or disharmony. In TCM, the tongue is divided into 
tongue tip, tongue margins, tongue center, and tongue root. 
Figure 1 shows each part of the tongue and its correspondence to 
different internal organs according to TCM while. The tongue tip 
reflects the pathological changes in the heart and lungs, while the 
bilateral sides of the tongue reflect that of the liver and 
gallbladders. The pathological changes in the spleen and stomach 
are mirrored by the center of tongue, while changes in the 
kidneys, intestines, and bladder section correspond to the tongue 
root.In this paper, we focus on the patients with Diabetes. Hence, 
we are interested in extracting features not only from entire 
tongue image but also specifically from the above the middle 
region, as this corresponds to the pancreas organ, according to 
TCM. We extract the middle rectangular region, The practitioner 
examines the general and local shape as well as the color of the 
tongue and its coating. . Some signs of imbalance or pathology 

are red body, yellow coating, or thick coatinglike mozzarella 
cheese, and so forth. Some characteristic changes occur in the 
tongue in some particular diseases. Most tongue attributes are on 
the tongue surface.TCM doctor looks at several attributes of 
tongue body: color, moisture, size, shape, and coating. These 
signs not only reveal overall states of health but they also 
correlate to specific organ functions and disharmonies, especially 
in the digestive system. The two main characteristics of the 
tongue diagnosis are the color and the coating. The color of the 
patient’s tongue color provides information about his/her health 
status. For example, dark red color can indicate inflammation or 
ulceration, while a white tongue indicates cold attack, mucus 
deposits, or a weakness in the blood leading to such conditions as 
anemia. Moreover, a yellow tongue points out a disorder of the 
liver and gallbladder, and blue or purple implies stagnation of 
blood circulation and a serious weakening of the part of the 
digestive system that corresponds to the area of the tongue where 
the color, appears. The coating on the tongue is discriminated by 
not only its presence but also its color. The color could be 
yellow, white, and other colors. The normal color of a healthy 
tongue is a nice, robust, sanguine pink – a perfectly balanced 
blend of red and white. Any deviation from this perfect Sanguine 
pink denotes a deviation from this ideal state of health and 
balance; the greater the deviation, the more severe the imbalance. 
In order to get a true reading of tongue body color, it's important 
that inspection of the tongue body be done in a natural, full 
spectrum light, free from any undue tinting or shading. 
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Digital imaging acquisition is the creation of digital image, 
typically form a physical scenic. The term is often assumed to 
imply or include the processing, compression, storage, printing, 
and display of such images. some research has been done in skin 
color characterizing and tooth color analysis, to date, there has 
been no comprehensive study on tongue color distribution 
analysis. This might be due to two possible reasons :(i) First, 
there are not enough high quality tongue images. Tongue images 
were usually collected by various digital cameras without strict 
control of the illuminance and environmental conditions, and a 
color correction procedure was not involved in the post-
processing stage . The image size is 1937x1627 pixels. Since the 
imaging window size is 15x11cm, the resolution of the captured 
image is larger than 96 dpi, which meets the requirement for 
tongue texture analysis (The minimum resolution for tongue 
imaging is 72 dpi).Property, such as color, intensity, or texture. 
Adjacent regions are significantly different with respect to the 
same characteristic. 
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Fig.Tongue Image After Segmentation 
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II. TONGUE IMAGE ANALYSIS 
 
IMAGE SEGMENTATION 
 

In computer vision, image segmentation is the process of 
partitioning a digital image into multiple segments (sets of pixels, 
also known as super pixels). Before image segmentation the 
linear FFT filter is used to get a accurate corners and edge of the 
tasty buds and shape of the tongue. The goal of segmentation is 
to simplify and/or change the representation of an image into 
something that is more meaningful and easier to analyze. Image 
segmentation is typically used to locate objects and boundaries 
(lines, curves, etc.) in images. More precisely, image 
segmentation is the process of assigning a label to every pixel in 
an image such that pixels with the same label share certain visual 
characteristics.The result of image segmentation is a set of 
segments that collectively cover the entire image, or a set of 
contours extracted from the image (see edge detection). Each of 
the pixels in a region is similar with respect to some 
characteristic or computed 
 
PARTICLE SWARM OPTIMIZATION: 
 
 
Particle Swarm Optimization is an approach to problems whose 
solutions can be represented as a point in an n-dimensional 
solution space. A number of particles are randomly set into 
motion through this space. At each iteration, they observe the 
"fitness" of themselves and their neighbours and "emulate" 
successful neighbours (those whose current position represents a 
better solution to the problem than theirs) by moving towards 
them. Various schemes for grouping particles into competing, 
semi-independent flocks can be used, or all the particles can 
belong to a single global flock. This extremely simple approach 
has been surprisingly effective across a variety ofproblem 
domains.As stated before, PSO simulates the behaviors of bird 
flocking. Suppose the following scenario: a group of birds are 
randomly searching food in an area. There is only one piece of 
food in the area being searched. All the birds do not know where 
the food is. So what's the best strategy to find the food? The 
effective one is to follow the bird which is nearest to the food. 
PSO learned from the scenario and used it to solve the 
optimization problems. In PSO, each single solution is a "bird" in 
the search space. We call it "particle". All of particles have 
fitness values which are evaluated by the fitness function to be 
optimized, and have velocities which direct the flying of the 
particles. The particles fly through the problem space by 
following the current optimum particles.PSO is initialized with a 
group of random particles (solutions) and then searches for 
optima by updating generations. In every iteration, each particle 
is updated by following two "best" values. The first one is the 
best solution (fitness) it has achieved so far. (The fitness value is 
also stored.) This value is called pbest. Another "best" value that 
is tracked by the particle swarm optimizer is the best value, 
obtained so far by any particle in the population. This best value 
is a global best and called gbest. When a particle takes part of the 
population as its topological neighbors, the best value is a local 
best and is called lbest. 
 
III. TEXTURE ANALYSIS AND COLOUR ANALYSIS  
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Tongue images are the elementary features for diagnosis various 
diseases. For the ease of the diagnosis, the tongue images should 
be processed clearly and properly. As we discussed earlier, 
tongue image processing is quite a tough task due to the tongues 
particular features like, its irregular shape, interference with the 
lip etc. So it’s difficult to get an effective diagnosis of diseases 
without an effective tongue image processing methods. The main 
features that are used for diagnosing the tongue include shape, 
color, pimples, cracks and texture of the tongue.The Fig shows 
images of the tongues that shows different shapes and 
characteristics. When we consider a tongue, we should be aware 
about the diagnosing factors of the tongue. The shape, size, color, 
etc. every feature describes special features of the tongue.Texture 
analysis characterization of regions in an image by their texture 
content, Texture analysis attempts to quantify intuitive qualities 
described by terms such as rough, smooth, silky, or bumpy as a 
function of the spatial variation in pixel intensities. In the sense, 
the roughness or bumpiness refers to variation in the intensity 
values, or gray levels.Inflammation lesions or ulceration and 
sometimes a deterioration of the associated body part are pointed 
out by dark red. White designates stagnation of blood; fat and 
mucus deposits or feebleness in the blood leading to such 
disorders as anemia. A disorder of the liver and gallbladder is 
specified by yellow. This results in a surplus secretion of bile, 
deposits of animal fats, particularly in the middle organs of the 
body, and likely inflammation. Blue or purple shows the 
stagnation of blood circulation and a grave fading of the part of 
the digestive system that is connected to the zone of the tongue. 
Internal conditions can be understood by analyzing the color on 
the underneath of the tongue. As a summary, the colors and their 
symptoms given above are the same, with the subsequent 
exceptions. Surplus of blue or Green shows maladies in the blood 
vessels and in blood quality and circulation. Surplus purple color 
mirrors ailments of the lymphatic and circulatory system. It 
designates a fading of the immune capacity of the blood vessels. 
 
 
 
 
 
 
 
 
 
(a) (b) 
Tongue image (a)original image (b)colour analysis image 
 
 
 
Tongue image after filtering 
 

IV. CONCLUSION 
 

The tongue diagnosis of diabetes mellitus based on pathological 
changes on the surface of the tongue and establish a relationship 
between tongue appearance and diseases. The analysis between 
normal and diseased tongueis based on the color and texture 

features extracted from a set of tongue images.Experiments are 
implemented and results are promising.The main contribution is 
to bridge the gap between tongue signs to western medicine 
defined diseases.From the result it is showed that the method we 
gives the appropriate results and is well suitedfor tongue analysis 
and clinical application. 
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