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Abstract—Digital images play a vital part in the medical 

field in which it has been utilized to analyze the 

anatomy. These medical images are used in the 

identification of different diseases. Regrettably, the 

medical images have noises due to its different sources 

in which it has been produced. Confiscating such noises 

from the medical images is extremely crucial because 

these noises may degrade the quality of the images and 

also baffle the identification of the disease. Hence, 

denoising of medical images is indispensable. In 

medical imaging, the different imaging techniques are 

called modalities. Anatomical modalities provide insight 

into the anatomical morphology. They include 

radiography, ultrasonography or ultrasound (US), 

computed tomography (CT), and magnetic resonance 

imagery (MRI).Image denoising is one of the classical 

problems in digital image processing, and it has a 

important role as a pre-processing step in various 

applications. The main objective of image processing is 

to recover the best estimate of the original image from 

its noisy version . 
 

Index Terms— Denoising, CT images, Principal 

component analysis ,Gaussian 
 

I. INTRODUCTION 

 

Distortion is one of the most prevalent cases due to 

additive white Gaussian noise which can be caused by 

poor image acquisition or by transferring the image data 

in noisy communication channels. Impulse and speckle 

noises are comprised in other types of noises [1]. 

Denoising is necessary frequently and the initial step to be 

taken prior to the image data is analyzed. To compensate 

such data corruption, it is essential to apply an efficient 

denoising technique [1].The image acquires a mottled, 

grainy, textured or snowy appearance with the existence 

of noise. Hence, in recent years, in the case of recovering 

an original image from noisy image, an irresistible 

interest has been observed [2]. The challenge of removing 

the noise from images has a sturdy history. In computer 

vision and image processing, Noise reduction is an 

essential step for any complicated algorithms [3]. As a 

corollary, in order to build quantitative post-processing 

more robust and efficient, image processing procedures 

often entail removing image artifacts in advance [4]. 

 

The rapid progress in medical imaging technology and the 

introduction of the imaging modalities, has invited novel 

image processing techniques comprising specialized noise 

filtering, classification, enhancement and segmentation 

techniques. Presently, the extensive utilization of digital 

imaging in medicine, the quality of digital medical images 

turns out to be a serious issue. In order to accomplish the 

top diagnoses it is essential that medical images should be 

sharp, fine, and devoid of noise and artifacts. Even though 

the technologies for obtaining digital medical images is 

on the progress by providing images of higher resolution 

and quality, noise stands out to be an open problem for 

medical images. To eliminate noise from these digital 

images continues to be a big issue in the study of medical 

imaging. 

 

In general, Image processing, refers to a broad class of 

algorithms for modification and analysis of an image. 

During acquisition, post-processing, or 

rendering/visualization, Image Processing refers to the 

initial image manipulation [5]. For converting the 

captured RGB image found from the real source, 

preprocessing steps are essential so that they can be 

qualified for performing any binary operations onto it [6]. 

Image processing alters pictures to progress them 

(enhancement, restoration), extract information (analysis, 

recognition), and change their structure (composition, 

image editing) [7]. Image processing is exploited for two 

different purposes: a) improving the visual appearance of 

images to a human viewer, and b) preparing images for 

measurement of the features and structures present [8]. 

Denoising, Restoration, Pre-Segmentation, Enhancement, 

Sharpening and Brightness Correction are some of the 

steps included in image pre-processing [9]. The difficulty 

of image denoising is to recuperate an image that is 

cleaner than its noisy observation. Thus, a significant 

technology in image analysis is noise reduction and the 

initial step to be taken prior to images is analyzed [10]. 

 

II .RELATED SURVEY 

 

In image processing, data-driven descriptions of structure 

are becoming increasingly important. Traditionally, many 

models used in applications such as denoising and 

segmentation have been based on the assumption of 

piecewise smoothness. Unfortunately, this type of model 

is too simple to capture the textures present in a large 

percentage of real images. This drawback has limited the 

performance of such models, and motivated data-driven 

representations. One data-driven strategy is to use image 

neighborhoods or patches as a feature vector for 

46 | Page September 2014, Volume-1, Special Issue-1



representing local structure. Image neighbourhoods are 

rich enough to capture the local structures of real images, 

but do not impose an explicit model. This representation 

has been used as a basis for image denoising [11]. 

 

Gaussian white noise models have become increasingly 

popular as a canonical type of model in which to address 

certain statistical problems. Gaussian noise model has a 

very significant feature. It does not matter how much the 

variance and histogram of the original image follows the 

Gauss distribution. In Gaussian method firstly according 

to the image feature, estimate of whether the pixel point is 

on the image edge, the noise point or the edge texture 

point can be done. Then according to the local continuity 

of the image edge and the texture feature, locate the noise 

points. Lastly for the noise which is not on the edge or the 

texture. The mean value of the non-noise points in the 

adaptive neighbourhood are used to eliminate the noise. 

The noise on the edge and texture region uses the pixel 

points of the neighbourhood edge. With the help of this 

method the Gaussian noise can be removed in the image 

well and the number of the residual noise points decreases 

sharply [12]. 

 

Principal component analysis (PCA) is a mathematical 

procedure that uses an orthogonal transformation to 

convert a set of observations of possibly correlated 

variables into a set of values of uncorrelated variables 

called principal components. The number of principal 

components is less than or equal to the number of original 

variables. This transformation is defined in such a way 

that the first principal component has the largest possible 

variance (that is, accounts for as much of the variability in 

the data as possible), and each succeeding component in 

turn has the highest variance possible under the constraint 

that it be orthogonal to (i.e., uncorrelated with) the 

preceding components [13]. 

 

PCA fully de-correlates the original data set so that the 

energy of the signal will concentrate on the small subset 

of PCA transformed dataset. The energy of random noise 

evenly spreads over the whole data set, we can easily 

distinguish signal from random noise over PCA domain . 

PCA is the way of identifying patterns in data, and 

expressing the data in such a way as to highlight their 

similarities and differences. Since patterns in data can be 

hard to find in data of high dimension, where the luxury 

of graphical representation is not available PCA is a 

powerful tool for analyzing data. The other main 

advantage of PCA is that once you have found these 

patterns in the data and you compress the data i.e. by 

reducing the number of dimensions without much loss of 

information [13]. 

 

PCA is a classical de-correlation technique in statistical 

signal processing and it is pervasively used in pattern 

recognition and dimensionality reduction, etc. By 

transforming the original dataset into PCA domain and 

preserving only the several most significant principal 

components, the noise and trivial information can be 

removed. PCA-based scheme was proposed for image 

denoising by using a moving window to calculate the 

local statistics, from which the local PCA transformation 

matrix was estimated. However, this scheme applies PCA 

directly to the noisy image without data selection and 

many noise residual and visual artifacts will appear in the 

denoised outputs. 

 

For a better preservation of image local structures, a pixel 

and its nearest neighbors are modelled as a vector 

variable, whose training samples are selected from the 

local window by using block matching based LPG. The 

LPG algorithm guarantees that only the sample blocks 

with similar contents are used in the local statistics 

calculation for PCA transform estimation, so that the 

image local features can be well preserved after 

coefficient shrinkage in the PCA domain to remove the 

random noise. 

 

PCA-based denoising method with local pixel grouping 

(LPG) or a self similarity indexing is regarded as the most 

efficient method[14]. This is comparable to other non 

local means such as Block Matching 3D. The non-local 

means (NLM) image denoising algorithm averages pixel 

intensities using a weighting scheme based on the 

similarity of image neighborhoods [11]. 

 

In the modified Self Similarity pixel Strategy (SSS)-PCA 

method, a pixel and its nearest neighbors are modelled as 

a vector variable. The training samples of this variable are 

selected by identifying the pixels with self similarity 

based local spatial structures to the underlying one in the 

local window. With such an SSS procedure, the local 

structural statistics of the variables can be accurately 

computed so that the image edge structures can be well 

preserved after shrinkage in the PCA domain for noise 

removal. The SSS-PCA algorithm is implemented as two 

stages. The first stage yields an initial estimation of the 

image by removing most of the noise and the second stage 

will further refine the output of the first stage. The two 

stages have the same procedures except for the parameter 

of noise level. Since the noise is significantly reduced in 

the first stage, the SSS accuracy will be much improved 

in the second stage so that the final denoising result is 

visually much better [15]. 

 

PCA based image processing is done in other transformed 

domains such as wavelet [13], Contourlet [16] etc. 

Wavelet transform has been used for various image 

analysis problems due to its nice multi-resolution 

properties and decoupling characteristics. For the wavelet 

transform, the coefficients at the course level represent a 

larger time interval but a narrower band of frequencies. 

This feature of the wavelet transform is very important for 

image coding. In the active areas, the image data is more 

localized in the spatial domain, while in the smooth areas, 

the image data is more localized in the frequency domain 

[13]. Wavelets may be a more useful image representation 

than pixels. Hence, we consider PCA dimensionality 

reduction of wavelet coefficients in order to maximize 
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edge information in the reduced dimensionality set of 

images. The wavelet transform will take place spatially 

over each image band, while the PCA transform will take 

place spectrally over the set of images. Thus, the two 

transforms operate over different domains. Still, PCA 

over a complete set of wavelet and approximation 

coefficients will result in exactly the same eigen spectra 

as PCA over the pixels [11]. 

 

The Contourlet transform provides a multiscale and 

multidirectional representation of an image. As the 

directional filter banks can capture the directional 

information of images, the Contourlet transform is very 

effective to represent the detailed information of images 

[16]. The Contourlet transform was developed as a true 

two dimensional representation for images that can 

efficiently capture the intrinsic geometrical structure of 

pictorial information. Because of the employment of the 

directional filter banks (DFB), Contourlet can provide a 

much more detailed representation for natural images 

with abundant textural information than wavelets. This 

paper, [16] proposed an image denoising algorithm based 

on the Contourlet transform and the 2DPCA. The 

Contourlet transform performs the multiresolutional and 

multidirectional decomposition to the image, while the 

2DPCA is carried out to estimate the threshold for the soft 

thresholding. 

 

III. PROPOSED METHODOLOGY 

 

The block below shows the steps involved in the image 

denoising. And the proposed method is compared with 

wavelet decomposition with soft thresholding . 

 
A. Image acquisition: 

 

CT scanned Images of a patient is displayed as an array of 

pixels and stored in Mat lab 7.0. The following figure 

displays a CT brain image in Matlab7.0. A Grey scale 

image can be specified by a large matrix with numbers 

between 0 and 255 with 0 corresponding to black and 255 

to white. The images are stored in the database in JPEG 

format. 

 

B. Preprocessing: 

 

The main step involved in this to rearrange the pixel 

values to find the noisy area without affecting the lower 

dimensional areas. Compute the pixel values by using 

difference between the nearest neighbours .Then find the 

intensity values of the clustering. After finding the 

intensity values update the values in the image by setting 

a threshold of 0.5.the process is repeated till eligibility 

criteria satisfies. 

 

C. PCA: 

 

Then do PCA on the above obtained set of datas. 

Calculate the eigen vectors and eigen values. Then edge 

sobel detector is used for detecting thick edges and also 

blur is to be removed. 

 

IV. RESULTS 

 

D. Input Image 1 

 

 
 

Figure 1 

 
Figure 2 

 

 
Figure 3 

 

The figure 1 shows the input original image 1 of CT lungs 

and figure 2 shows the noise image which we added in to 

the original image 1 and figure 3 shows the final output 

image, which is the denoised image. The noise which is 

added is the Gaussian noise. 
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B.Input Image 2 

 

 
 

Figure 4 

 

 
 

Figure 5 

 

 
 

Figure 6 

 

The figure 4 shows the input original image 2 of CT lungs 

and figure 5 shows the noise image which we added in to 

the original image 2 and figure 6 shows the final output 

image, which is the denoised image. The noise which is 

added is the Gaussian noise. 

 

 

V. PERFORMANCE EVALUATION: 

 

It is very difficult to measure the improvement of the 

image. If the restored images prove good to the observer 

so as to perceive the region of interest better, then we say 

that the restored image has been improved. The parameter 

such as the mean and PNSR helps to measure the local 

contrast enhancement. The PSNR measure is also not 

ideal, but is in common use. The PSNR values were 

compared with the existing soft thresholding with wavelet 

decomposition and the comparison of the PSNR values of 

the proposed method with the existing method is shown in 

Table 1 and Table 2 for 2 input images and for various 

values of variance. 

 

TABLE 1 

INPUT IMAGE 1 

 
 

 

TABLE 2 

INPUT IMAGE 2 

 

 

VI. CONCLUSIONS 

 

 

In this paper an effective way to denoising of image is 

achieved using rearrangement of pixels and PCA . Sobel 

edge detector was used to have better edge effect. Here 

this approach was developed for CT images as CT is one 

of the most common and very significant modalities 

employed in Medical imaging. 
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