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Abstract— A new approach is proposed to distinguish the 

disease of skin from thermal camera imaging.  The thermal 

camera captures the temperature distribution of skin and is 

employed in various medical applications. The method is 

based on the disease detection with self- organized neural 

network and   features of the   disease image.  As the thermal 

images are more affecting with noise, so in this paper we 

present an algorithm to remove the noise present in the image. 

In thermal camera imaging, the selection of filter depends on 

the purpose of the processing, e.g. edge detection or detection 

of objects in complex images. Noise filter processes are 

proceeding in two steps. First detect the noise of the thermal 

image and second detecting only the noise affected point of 

the image and use noise removal technique for noise 

separation from thermal image. In this paper we are using 

Fast Median Base Filter to detect noisy pixels. This process 

is fast as compare to normal filter. The performance of filter 

was evaluated   using   peak   signal   to noise ratio and   mean 

absolute error. The noise free image goes through 

segmentation and feature extraction. The experimental 

image, features data compare with the existing data base 

collection and shown the final result. 

Key words: Thermal Image, Skin Diseases, Kurtosis, 
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I. INTRODUCTION 

Thermal camera imaging is used now a day in many fields of 

life where new applications are developing. The application 

of Thermal camera imaging is in military, industry 

automotive and medicine. Recent articles on noise reduction 

in thermal images strongly points out the influence of impulse 

noise (salt & pepper) on the image quality [3, 6, and 14]. So, 

the main aim of our work is to remove the noise from the 

acquired thermal image and remove the noise from the image, 

which gives more accurate result. In this paper, IR images are 

used in medicine dieses recovery process and classified types 

of skin infection also. Artificial neural networks (ANN), 

designed much like biological neural networks, have been 

used widely for pattern recognition problems. Properly 

trained ANN can be used to generate accurate output for new 

sets of inputs reliably. 

II. METHODOLOGY 

The method follows the steps of Pre-processing (noise detect 

and remove), segmentation feature extraction, classification 

and then evaluation. First of all load the input thermal image 

in MATLab workspace. The Channel does not recognize 

boisterous pixels from normal pixels and procedures each 

pixel. The Primary aim is to reduce computational load. One 

of the approaches to accomplish registering over-burden is to 

identify the clamor pixels before playing out any noise 

removal. The key indicate is the means by which recognize 

noise pixels wisely. To distinguish noise pixels in IR pictures, 

one must consider the imaging component of IR pictures. 

The imaging mechanism is derived based on the heat 

radiation law and heat conduction law. The heat radiation 

implies dim level of pixels has a positive association with the 

temperature of the protest surface. The heat conduction 

implies that the temperature of the protest changes 

monotonically on a surface. The pivotal property of the IR 

imaging system is that the dark level of flag pixel of a protest 

changes monotonically in IR pictures. 

Fast Median Base Filter is developed based on this 

significant property of the IR imaging mechanism to detect 

noisy pixels. In the proposed approach, the method to 

discover median gray level is performed by the sort 

calculation with a low calculation many-sided quality.  

In the segmentation, we make utilization of the way 

that warm imaging grabs the skin temperature and 

consequently utilize a skin recognition strategy on the visual 

picture. The shades of human skin possess just a little locale 

in shading space. In the feature extraction, the co-occurrence 

grid is built in view of the introduction and separation 

between picture pixels. 

Using this co-occurrence matrix, the texture features 

Metrics are computed in terms of mean Entropy contrast, 

Skewness and kurtosis. After it we used a feed forward feed-

forward back propagation Neural Network (NN)) with 

adaptable learning rate. When the neural training is preceded, 

simultaneously measure the PSNR. 

The sensitivity, specificity, and accuracy are 

calculated for ANN classification for training and testing set. 

Observe the testing result, Compare it with the training 

(reference) result and evaluate any type of skin disease is 

present or not. The below fig 1 shows the block diagram of 

the system. 

 
Fig. 1: Block Diagram 

A. Noise Detection 

As per the law of imaging mechanism law of Infrared image, 

the change in the gray level of the image monotonically, 

result in an properties: if the gray-level value equal to 

maximum or minimum gray level value, inside the filter, the 

central position pixel will be noise pixel otherwise it 

considered as noiseless pixel. The noise detection algorithm 

to find noisy pixels in images, based on two steps. First, the 

noise detection method is used to find the maximum and 

minimum gray-level inside the filter window. Next, the 

algorithm checks, the gray-level g(x,y) with minimum(gmin) 

and maximum(gmax) value of gray-level, to consider 



Noise Removal on Thermal Image and Skin Disease Detection 

 (IJSRD/Vol. 5/Issue 05/2017/161) 

 

 All rights reserved by www.ijsrd.com 687 

whether the pixel p(x,y) is noise or signal. This noise 

detection can be performed in the following steps: - 

1) Step 1: Evaluate the maximum and minimum gray-level 

inside the filter window. 

gmax = Argument( max{g(x,y)}) 

gmin = Argument( min{g(x,y)}) 

2) Step 2: Check gray-level g(x,y) with gray-level gmin and 

gmax to determine whether the pixel p(x,y) is noise or 

signal. 

{ 

If g(x,y) = gmin or gmax 

p(x,y) is a noise 

Otherwise  

Signal pixel  

} 

B. Noise Removal 

As indicated by the property of IR imaging mechanism, the 

pixel with median gray level inside the window is received 

replacing the noise pixels. In the proposed approach, the 

method to discover median gray level is performed by the sort 

calculation with a low calculation many-sided quality. 

Furthermore, it just procedures the noisy pixels, yet not the 

flag pixels. Sorting is the fundamental calculation of the noise 

removal, so with a specific end goal to accelerate the noise 

removal, diminishing the computational load is basic. This 

study adopts a sort algorithm with low computational load. 

The complexity described as  

Complexity = O (m log p(R)) 

Where m is the number of data, p is the number of digits; R 

is the range of the digit. Thus in the proposed approach, a 

Radix sort algorithm with suitable p and R is selected to sort 

the pixel gray-level. 

C. Segmentation 

Digital image processing is the use of computer algorithms to 

perform image processing on digital images. Image 

segmentation is an important and challenging process of 

image processing. Image segmentation technique is used to 

partition an image into meaningful parts having similar 

features and properties. The main aim of segmentation is 

simplification i.e. representing an image into meaningful and 

easily analyzable way. Image segmentation is necessary first 

step in image analysis. The goal of image segmentation is to 

divide an image into several parts/segments having similar 

features or attributes. The basic applications of image 

segmentation are: Content-based image retrieval, Medical 

imaging, Object detection and Recognition Tasks, Automatic 

traffic control systems and Video surveillance, etc.  

As the overlay is accomplished through utilization 

of a power based picture enlistment calculation, foundation 

of warm pictures taken in a temperature controlled lab is 

conspicuous difference an unmistakable difference to the 

patient's body warm a similar complexity must be 

accomplished for the visual picture. That is, the foundation 

should be isolated from the closer view (i.e. the patient). In 

our approach we make utilization of the way that warm 

imaging grabs the skin temperature and consequently utilize 

a skin recognition strategy on the visual picture. The shades 

of human skin possess just a little locale in shading space. 

Local segmentation (concerned with specific part or region of 

image) and Global segmentation (concerned with segmenting 

the whole image, consisting of large number of pixels). 

 

D. Features Extraction 

The texture is the fascinating picture feature that has been 

utilized for the characterization of image, a noteworthy 

normal for the texture is the redundancy of an example or 

examples over a locale in a picture. The components of 

examples are once in a while called sextons. The size, shape, 

shading and introduction of the Textron's can change over the 

district. The distinction between two surfaces can be in the 

level of variety of the sexton's. It can likewise be because of 

spatial measurable dispersion of the Textron's in the picture. 

The surface is a natural property of essentially all surfaces, 

for example, blocks, textures, woods, papers, floor coverings, 

mists, trees, terrains, and skin. It contains essential data with 

respect to hidden auxiliary course of action of the surfaces in 

a picture. The surface investigation has been a dynamic 

territory of research in example acknowledgment. An 

assortment of procedures has been utilized for measuring 

textural closeness. The Proposed co-event lattice portrayal of 

surface elements is used to scientifically speak to the dim 

level spatial reliance of surface in a picture. In this strategy, 

the co-occurrence grid is built in view of the introduction and 

separation between picture pixels. Using this co-occurrence 

matrix, the texture features Metrics are computed as follows: 

mean Entropy, Skewness and kurtosis. 

1) Mean 

Mean is most basic of all statistical measure. Means are often 

used in geometry and analysis; a wide range of means have 

been developed for these purposes. The mean of a set of data 

is equivalent to the arithmetic average of all the values 

present in the data set,  

Mean = 
∑ 𝑋𝑖𝑁

𝑖=1

𝑁
 

2) Entropy 

This concept comes from thermodynamics. Entropy (Ent) is 

the measure of randomness that is used to characterize the 

texture of the input image. Its value will be maximum when 

all the elements of the co-occurrence matrix are the same. 

It is the amount of information which must be coded for by a 

compression 

E = -sum (xi.*log2 (xi)) 

3) Skewness 

Skewness is the measure of the degree of asymmetry 

exhibited by the data. The Skewness value can be either 

positive, negative or even it can be undefined. In digital 

image processing, darker and glossier surfaces are positively 

skewed than lighter and matte surfaces. 

Accuracy = 
3(𝑚𝑒𝑎𝑛−𝑚𝑒𝑑𝑖𝑎𝑛)

𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑒𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛
 

4) Kurtosis 

In digital image processing kurtosis values are interpreted in 

combination with noise and resolution measurement. 

Kurtosis is given as follows: 

Kurtosis = 
∑ (𝑌𝑖−𝑌)

4
/𝑁𝑁

𝑖=1

𝑆5  

Kurtosis characterizes the relative peak or flatness 

of a distribution compared to the normal distribution. 

5) Peak signal to noise ratio 

It is known as Peak signal-to-noise ratio. PSNR is an 

engineering term for the ratio between the maximum possible 
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power of a signal and the power of corrupting noise that 

affects the fidelity of its representation.  

PSNR=10log10 (R2/MSE) 

Where, MSE is the mean square error. 

6) Median 

Median is measure of intensity level of pixel which is 

separating the high intensity value pixels from lower intensity 

value pixels. It is a type of order-statistic filter. The most 

popular and useful of the rank filters is the median filter. It 

works by selecting the middle pixel value from the ordered 

set of values within the ‘m×n’ neighbourhood ‘W’ around the 

reference pixel. If ‘mn’ is an even number (which is not 

common), the arithmetic average of the two values closest to 

the middle of the ordered set is used instead. 

The mode of the distribution is the most frequent 

brightness value. There is no guarantee that a mode exists or 

that it is unique. 

Mean – mode = 3(mean – median) 

7) Standard deviation  

It is a most widely used measure of variability or diversity 

used in statistics. In terms of image processing it shows how 

much variation or "dispersion" exists from the average (mean, 

or expected value). A low standard deviation indicates that 

the data points tend to be very close to the mean, whereas high 

standard deviation indicates that the data points are spread out 

over a large range of values. 

 

E. Artificial Neural Network 

The back propagation algorithm is used in layered feed-

forward ANNs. This means that the artificial neurons are 

organized in layers, and send their signals “forward”, and 

then the errors are propagated backwards. The network 

receives inputs by neurons in the input layer, and the output 

of the network is given by the neurons on an output layer. 

There may be one or more intermediate hidden layers. The 

back propagation algorithm uses supervised learning, which 

means that we provide the algorithm with examples of the 

inputs and outputs we want the network to compute, and then 

the error (difference between actual and expected results) is 

calculated. The idea of the back propagation algorithm is to 

reduce this error, until the ANN learns the training data. The 

training begins with random weights, and the goal is to adjust 

them so that the error will be minimal. 

We used a feed forward feed-forward back 

propagation Neural Network (NN) with adaptable learning 

rate.  The Neural Network (NN) has three layers: an input 

layer (6 neuron), a hidden layer and output (1 neuron) layer. 

The activation function used is the tan sigmoid function, for 

both the hidden and the output layer.  The input to the neural 

network is the feature vector component of image; the NN 

has only one output. 

 
Fig. 2: Neural Network 

A linear activation function or Y = W X + bias. Such 

a modification makes learning quicker because it changes the 

weights even when the output classification is almost correct, 

in contrast to the perceptron rule that changes the weights 

only when there is a gross classification error. The training 

procedure of the single-layer perceptron with the delta rule 

can be summarized as: 

 Initialize the matrix W and the bias vector with small 

random numbers. 

 Select an input/desired output (X, D) vector from the 

training set. 

 Calculate the network output as:  
Y = W X + bias 

 Change the weight matrix and the bias vector using: 

Wi j = Di -Yi]Xj 

biasi = Di -Yi] 

 Repeat step 2-4 until the output error vector D − Y is 

sufficiently small for all input vectors in the training 

set. 

After training, the output of the network Y for any 

input vector X is calculated in two steps: 

 Calculate the net input to each output unit: net = W X + 

bias 

 The network output is given by:  

Yi={
1 if  NETi > 0
−1 otherwise

 

This is known in the ANN literature as the recall 

phase. The above training procedure directly minimizes the 

average of the difference between the desired output and the 

net input for each output unit (what Widrow and Hoff in 

[WiHo60] call measured error). However, it is possible to 

show that, by doing this, we are also minimizing the average 

of the output error (what Widrow and Hoff call neuron error). 

Since the introduction of the Adeline/Madeline model, 

Widrow and Hoff were well aware that it could only be used 

to solve linearly separable problems. 

When the neural training is preceded, 

simultaneously measure the PSNR and MSE, which is a 

well-known metric for quantitatively evaluating image 

restoration quality and the perceptual quality to check the 

progress of learned reconstruction results. Even though, the 

PSNR measurement is a very suitable metric toward what 

we aim to learn, it is not easy to be used as the objective 

function, because of differentiable matters. According to 

these terms the clinical performance of a classification is 

described where sensitivity, specificity, and accuracy are 

calculated for ANN classification through confusion 

matrix. 

F. Training 

When the neural training is preceded, simultaneously 

measure the PSNR and MSE, which is a well-known metric 

for quantitatively evaluating image restoration quality and 

the perceptual quality to check the progress of learned 

reconstruction results. Even though, the PSNR measurement 

is a very suitable metric toward what we aim to learn, it is not 

easy to be used as the objective function, because of 

differentiable matters. According to these terms the clinical 

performance of a classification is described where sensitivity, 

specificity, and accuracy are calculated for ANN 

classification through the following equations. Fig 3 shows 

software simulation box in MATLab. 
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1) Accuracy 

Accuracy is defined as a ratio of sum of the in stances 

classified correctly to the total number of instances. 

Accuracy = 
tp+tn

tp+tn+fp+fn
 

2) Precision 

Precision is defined as the ratio of correctly classified data in 

positive class to the total number of data classified as to be 

inpositive class. 

Precision =
𝑡𝑝

𝑡𝑝+𝑓𝑝
 

Where, TP- true positive, TN-true negative, FP-false 

positive. 

III. RESULTS AND DISCUSSION 

By utilizing Fast Median Base Filter noise detection and noise 

removal is performed by sorting with bit-plane 

decomposition, which effectively decreases the 

computational load for noise reduction. ANN compares the 

feature of thermal image and gives the more accurate disease 

result as compare to the normal camera image. 

 
Fig. 3: Software simulation box 

ANN compares the feature of thermal image and 

gives the more accurate disease result as compare to the 

normal camera image. 

Parameter Value 

Skewness 3.4137 

Kurtosis 13.6718 

Mean 12.1479 

Entropy 1.1123 

Median 0 

St. deviation 40.5456 

PSNR 22.9456 

Table 1: Extracted output parameter 

 TP TN FP FN Acc 

Training Signal 97 95 97 0 67.6% 

Test Signal 75 73 75 2 65.15% 

Table 2: Accuracy of the classifier for trained and tested 

signal 

 
Fig. 4: Training performance curve 

 
Fig. 5: Training regression curve 

IV. CONCLUSION 

Hence, in this paper we used Fast Median Base Filter to detect 

noisy pixels. This process is fast as compare to normal filter. 

The performance of filter was evaluated using peak signal to 

noise ratio and mean absolute error. The experimental results 

or testing results we observed and compared with the training 

signal results and extract the different types of skin diseases. 

We made types of skin disease database. In conclusion, 

thermal imaging with artificial neural network provides an 

alternative method to existing technology for auto- detection 

of the skin diseases. The system implemented in this paper 

provides reliable results. 

This technique can be further expanded for detection 

of some other diseases. Implementing such intelligent system 

on hardware can be presented as future work which provides 

a cheaper solution as compared to existing technologies i.e. 

MRI, X-rays and CT scan.    
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