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 The thyroid gland is the most important organ in the human body. Any change in the thyroid gland causes pathological changes.
diagnosis the thyroid gland ultrasound imaging is used. In the ultrasound images lots of speckle noises were present. In this paper we 
proposed a four phase noise removing filtering process is used to remove the speckle noise and by using the multilayer percep
the thyroid gland region texture was identified. The scaled conjugate gradient back propagation with feed forward neural network was 
trained with the data set. Then the noise removed ultrasound image was validate and tested using the trained network to ident
thyroid gland without losing any important information. By using this method the overall accuracy of this classifier method to find the 
texture of the thyroid gland region was increased.
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INTRODUCTION 
 
 The thyroid gland or simply thyroid is found in 
the neck. The thyroid gland controls how quickly 
the body uses energy, makes proteins and controls 
how sensitive the body is to other hormones. Too 
much or too little thyroid gland hormone causes 
pathological changes or as cancers.Therefore, 
physicians often diagnose abnormal symptoms of 
the thyroid gland by its volume. Various medical 
images such as x-rays, ultrasound, Computer 
tomography (CT), Magnetic resonance images 
(MRI) etc., plays an important role to identifying 
the diseases. Among these several diagnostic 
modalities, ultrasound image is the most popular 
one. It has several favorable properties: it is 
inexpensive and easy to use; it is not inferior to 
MRI or CT images in terms of diagnostic value; it 
can follow anatomical deformations in real time 
during biopsy and treatment; and it is non
and does not require ionizing radiation. However, 
US images contains echo perturbations and speckle 
noises which can make diagnosi
Although MRI and CT have clear visualization 
than US images, US images are often adopted due 
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ABSTRACT 

The thyroid gland is the most important organ in the human body. Any change in the thyroid gland causes pathological changes.
imaging is used. In the ultrasound images lots of speckle noises were present. In this paper we 

proposed a four phase noise removing filtering process is used to remove the speckle noise and by using the multilayer percep
on texture was identified. The scaled conjugate gradient back propagation with feed forward neural network was 

trained with the data set. Then the noise removed ultrasound image was validate and tested using the trained network to ident
d without losing any important information. By using this method the overall accuracy of this classifier method to find the 

texture of the thyroid gland region was increased. 

Ultrasound imaging, Speckle noise, feed forward Neural network. 

The thyroid gland or simply thyroid is found in 
the neck. The thyroid gland controls how quickly 
the body uses energy, makes proteins and controls 

ther hormones. Too 
hormone causes 

pathological changes or as cancers.Therefore, 
physicians often diagnose abnormal symptoms of 
the thyroid gland by its volume. Various medical 

rays, ultrasound, Computer 
tomography (CT), Magnetic resonance images 

plays an important role to identifying 
the diseases. Among these several diagnostic 
modalities, ultrasound image is the most popular 
one. It has several favorable properties: it is 
inexpensive and easy to use; it is not inferior to 

s of diagnostic value; it 
can follow anatomical deformations in real time 
during biopsy and treatment; and it is non-invasive 
and does not require ionizing radiation. However, 
US images contains echo perturbations and speckle 
noises which can make diagnosis difficult. 
Although MRI and CT have clear visualization 
than US images, US images are often adopted due 

to their cost effectiveness and portability [5]. US 
images provide a timely approach to acquire 
thyroid gland image, and it is useful for dispensary 
in remote districts or in mobile medical services. 
 An inherent characteristic of US imaging is the 
presence of multiplicative speckle noise. Speckle 
noise generally tends to reduce the image 
resolution and contrast, inducing a degree of 
uncertainty. The processing techniques of US 
images are continuously developed in last years. 
Several segmentation methods for anatomical 
objects from US images have been developing in 
the prostate, tumors in the breast and the thyroid 
nodule [1-4]. 
 
Type Of Noises: 
 Due to the imperfections of image sensors, 
images are often corrupted by noise. The impulse 
noise is the most frequently referred type of noise. 
In most cases, impulse noise is caused by 
malfunctioning pixels in camera sensors, faul
memory locations in hardware, or errors in the data 
transmission. We distinguish two 
impulse noise; the salt
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to their cost effectiveness and portability [5]. US 
images provide a timely approach to acquire 
thyroid gland image, and it is useful for dispensary 
n remote districts or in mobile medical services.  

An inherent characteristic of US imaging is the 
presence of multiplicative speckle noise. Speckle 
noise generally tends to reduce the image 
resolution and contrast, inducing a degree of 

rocessing techniques of US 
images are continuously developed in last years. 
Several segmentation methods for anatomical 
objects from US images have been developing in 
the prostate, tumors in the breast and the thyroid 

Due to the imperfections of image sensors, 
images are often corrupted by noise. The impulse 
noise is the most frequently referred type of noise. 
In most cases, impulse noise is caused by 
malfunctioning pixels in camera sensors, faulty 
memory locations in hardware, or errors in the data 
transmission. We distinguish two common types of 
impulse noise; the salt- and-pepper noise 
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(commonly referred to as intensity spikes or speckle) 
and the random-valued shot noise. For images 
corrupted by salt-and-pepper noise, the noisy pixels 
can take only the maximum or minimum values. In 
case of the random valued shot noise, the noisy 
pixels have an arbitrary value. It is very difficult to 
remove this type of noise using linear filters neigh 
because they tend to smudge resulting images. 
 
PROPOSED METHOD 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 2: Block Diagram of the proposed method 
 A class of wide variety of algorithms has been 
proposed to remove impulse noise in images. Median 
Filtering, a well-known nonlinear technique was 
earlier used, which do filtering over all the pixels in 
spite of being corrupted or original pixels. To 
overcome this, later the need for noise detection to be 
employed before filtering, so came the Tri-State 
Median Filter [3] and Pixel-Wise MAD Filter [4]. 
They perform well at lower noise corruption rates but 
fail at higher corruption rates with edge pixel 
misclassification. In this paper four phase noise 
detection process use correlation between pixels 
gives rise to better edge preservation. This algorithm 
uses mean filtering of good pixels to replace noisy 
pixels. 
 
This algorithm processes the corrupted image by first 
detecting the impulse noise. The detection of noisy 
and noise-free pixels is done in four phases. This 
approach is based on sufficient similar neighbour 
criteria because the neighbouring pixels will have 
same intensity or gray level. In each phase, pixel that 
has at least certain number of similar pixels is said to 
be original pixels. If the noise corruption rate is even 
higher i.e. many pixels having either 0 or 255, then 
also due to correlation property employed, the noise 
pixel is classified properly from the edge pixels 
which do have intensity value 0 or 255. For the 
restoration purpose, the mean value of good 
neighbouring pixels is used [1]. 
 
Performance Metrics: 
Peak Signal to Noise Ratio (PSNR):  

 The phrase Peak Signal to Noise Ratio, 
often abbreviated PSNR, is an engineering term for 
the ratio between the maximum possible power of a 
signal and the power of corrupted noise that affects 
the fidelity of its representation.    
 
PSNR = 20 Log10( MAX / √MSE )                       (1) 
 

 
 
 
      
 
 

    A                                    B 
 
Fig 3: Fig.a. Noisy Image from the ultrasound scan, 

Fig.b. Image after the Filter process. 
 
Feature Extraction: 

By using the multilayer perception network 
in the artificial Neural Network, Neuronal Activation 
Function withthe 10 Hidden layer were used to detect 
the thyroid regions. 

 

Fig. 4: Multilayer perception network. 
 
Training Algorithm: 
 The algorithm is based upon a class of 
optimization techniques well known in numerical 
analysis as the Conjugate Gradient Methods. SCG 
uses second order information from the neural 
network but requires onlyO(N) memory usage, where 
N is the number of weights in the network.  The 
performance of SCG is benchmarked against the 
performance of the standard back propagation 
algorithm.SCG yields a speed-up of at least an order 
of magnitude relative to BP.The speed-up depends 
on the convergence criterion, i.e., the bigger demand 
for reduction in error the bigger the speed-up. SCG is 
fully automated including no user dependent 
parameters and avoids a time consuming line-search. 
 Scaled conjugate gradient back-propagation 
trained with the feed forward neural network system 
with 10 hidden layers. Various validation processes 
was done with different range of samples. Validation 
and testing was done with different levels 5%, 10%, 
15% and 20% at different samples. 
 
 
 
 

Ultra Sound Thyroid 

Removal of noise in US 
image using four stage 

filtering process 

Feature Extraction of US 
Thyroid Image 

Training the Neural 
Network with manual 

Trained Network  

Segmented results 
of Thyroid region. 
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Data set: 
 The thyroid datasetis taken from UCI machine 
learning repository. Thisdataset consists of 500 
patients and 5 features. 
 For the Feature extraction the image which has 
to be tested was separated from the training 
algorithm, and then it was verified with the trained 
network. For this the thyroid image was converted to 
the pixel values by using histogram analysis. Then 
the values where gave to the trained network. The 
histogram is used as a model of probability 
distribution of gray levels. This histogram probability 
P(g) is defined as follows. 
 
P(g) = N(g) / M.                            (2) 
 
where P(g) is the probability of gray level g in the 
image, N(g) is the number of pixel with gray level g 
in the image and M is the total number of pixels in 
the image. With this the thyroid gland texture was 
identified with high level accuracy. 
 

 
 
 
 
 
 

 
Fig. 5: Noise removed US Thyroid image and 

histogram values of the noise removed US 
thyroid image. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Fig. 6: Training and Validation Confusion Matrix of 
Scaled conjugate gradient back-propagation 
trained network results. 

 
As a result from the training the network at different 
validation and testing, at the 15% the testing was 
done by 70% with 350 samples. 
 
Table 1: Training results of the network with mean square error 

and percentage error. 
Samples Mean Square Error Percentage Error 

350 8.07678e-3 1.71428e-0 
75 2.22498e-2 4.00000e-0 
75 1.8926e-2 2.66666e-0 

 
 The overall accuracy of this classifier to find the 
texture of the thyroid gland was increased to 97.8%. 
 
Conclusion: 
 In this paper using four phase noise removal 
algorithm is used to remove the speckle noises that 
present in the ultrasound thyroid image. The ultra 
sound images of the thyroid were distorted by 
impulse noises, salt and pepper noise are de-noised 
by using this four phase noise reduction technique. 
This method have been applied to gray scale image 
of different sizes 512 X 512 using fixed window size 
of 3 X 3. The PSNR values obtained using this  
method is better than the other methods of noise 
removing; this four phases noise reduction filtering 
method gives much better result to reduced the 
speckle noises that present in the ultra sound thyroid 
image without losing any important information in 
the thyroid ultrasound image. By using the multilayer 
perception network in the artificial Neural Network 
the noise removed thyroid gland histogram values 
were taken and feed to this multilayer perception 
network. The network validates and tested the 
thyroid gland; the accuracy level of the thyroid gland 
texture was improved with this trained network. 
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