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Abstract— In previous research works, denoising is a great 

idea in the digital image processing. It support various types 

of digital images that been taken from the digital cameras 

and CCTV cameras using various methodology. In image 

denoising research works, various techniques play some 

important role in the geographical research and scientific 

research field to improve the quality of original image. 

Digital cameras and CCTV cameras may be noisy and blur 

that degrade the quality of the vision image. Due to noisy 

and blur images come the problem of less information of the 

working object. This paper describes multiple matrices to 

optimize the original image which are based on the 

denoising scheme for the better performance. These 

techniques will support to the satellite images, television 

pictures, medical images and natural digital images. These 

images may also suffering from imperfect old instrument, 

not proper sensing image of the object and some 

compression or natural disaster phenomena. In this research 

work we have compared the previous method and proposed 

method using mse, psnr and ssim. Our proposed 

methodology has been shown better result in denoisng 

images. 
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I. INTRODUCTION 

In the current scenarios, the research and technology are 

vast areas of digital images which play a vital role in 

human’s daily life applications - satellite television, 

magnetic resonance imaging, computer tomography and 

other related areas geographical information systems and 

astronomy. Data sets taken by image devices are generally 

noisy and followed raw information. Imperfect old 

instruments, problems with the data acquisition process in 

sensing information of digital image, and interfering natural 

phenomena may arises the noisy data which increase 

degrade the data of interest. However, noise can be 

produced by transmission errors, compression and other 

natural disaster. So, denoising is important field of research 

for the quality of digital images and necessary to analyze the 

taken data from the various sources. It becomes more 

necessary to apply an efficient denoising scheme to 

compensating and enhancement for corrupt data. Image 

denoising still remains a challenging issue in research and 

scientific field because noise removal introduces artifacts 

and causes blurring effect of images. This paper describes 

various techniques for noise reduction (or denoising). For 

this an algorithmic techniques should be more reliable and 

estimate the better performance of the original image which 

has been taken data sets and its degraded version should be 

analyze in suitable forms. Noise modeling in images is 

highly affected through capturing instruments, sensing 

devices, data transmission media, image quantization and 

discrete sources of image radiation due to light. 

II. RELATED WORK 

Different algorithms are used depending on the noise model 

which follows digitalize and quality images through 

denoising. Most of the natural images have been assumed as 

additive random noise which is computed as a Gaussian 

noise, Speckle noise and rician noise. These noises may be 

observed in ultrasound images, MRI images. The scope of 

paper concludes and focuses on noise removal techniques 

for natural images in the geographical research areas. 

Magnetic resonance (MR) or CT images are generally 

corrupted by several artifacts and noise sources [1]. The 

existing region source of noise in the MR image and CT 

images are the patient’s body. Now days, the body is being a 

conductive medium for the researchers, generates 

fluctuating fields for each image that will be picked up 

through the receiver coil [2] the whole measurement chain 

of the MR scanner (coil, electronics, etc.) has biggest 

contribution to the noise reduction. Computer aided analysis 

and visual inspection of the images became impossible due 

to presence of noise in MRI. Therefore, de-noising is 

required for better results. In the early days, many authors 

applied the conventional classical de-noising techniques to 

de-noise MRI. These methods assumed the noise in the MRI 

as Gaussian. The major problem of these techniques is that 

the biasing quality effects of Rician noise, which defines to 

the magnitude MR images, were not taken into account. 

This bias grows as decreasing of SNR. Later many methods 

were proposed to de-noise MR images. The most popular 

family of methods proposed for de-noising MR images are 

the non-local means (NLM), partial differential equations 

(PDE), wavelets and maximum likelihood (ML) estimation 

methods. NLM- based methods were proposed in [3–5] for 

de-noising magnitude MR Images. Sijbers et al. [6] and 

Samsonov and Johnson in [7] proposed adaptive anisotropic 

diffusion methods for de-noising MR images. These 

methods were based on the classical second-order Perona–

Malik [8] anisotropic diffusion. However [9] it is mentioned 

that the anisotropic diffusion Methods based on second-

order Perona–Malik can cause staircase effects in the 

filtered images. To reduce this effect, a fourth-order PDE 

was invented by Lysaker et al. [10], thus main advantage of 

this method is its capability to compute signals with a little 

change in the intensity value of the signals. Basu et al. [11] 

used a data likelihood term and combined with Perona–

Malik method that was related to anisotropic diffusion to 

effectively de-noise an MR image. Aja-Fernández et al. [12] 

proposed a linear minimum mean square error (LMMSE) 

approach to de-noise Rician distributed data. Recently, 

Krissian and Aja-Fernández proposed a noise-driven 

anisotropic diffusion used as a filter for de-noising MR 
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images.ML-based methods were proposed in to de-noise 

magnitude MR images. In this paper, we propose an 

iterative bilateral filter for de-noising magnitude MR 

images. Bilateral filter is a popular nonlinear filter employed 

in spatial domain for edge-preserved de-noising. The 

proposed de-noising method accounts for the Rician 

characteristics of the data and also preserves the relevant 

edge features. 

 
Fig. 1: Simple Block Diagram of Denoising 

III. NOISE TYPES 

Uniform Noise: Quantization of pixels at different levels in 

the images is considered as uniform noise. In these types of 

noise, the gray values are distributed in a specific range. 

This type of image is used to degrade images in image 

restoration algorithm. Uniform noise is a natural 

phenomenon. 

 Amplifier Noise: This type of noise required to 

measure the portability density function by normal 

distribution. In this type of image noise, sensor is 

needed to read noise in the dark areas of the noisy 

image. It is also known as Gaussian noise. 

 Salt & Peper Noise: This type of noise is caused by 

faulty memory locations, due to this timing errors 

affected to the pixel elements in digitalization. For 

salt & peper noise the probability function should 

be less than 0.2. In other hand if it is greater than 

numbers of noise will swamp out in the digital 

image and synchronization problem may arise. 

 Gamma Noise: This type of noise arises due to low 

pass filtering of the laser based images 

 Rayliegh Distribution Noise: This type of noise 

arises in radar images. Radar range and velocity 

images include rayliegh noise. 

IV. METHODOLOGY 

In this paper we have designed the methodology to improve 

the denoising image quality in the image processing. In this 

research work we have used the various steps such – Load 

images from the own database, Add a noise to the original 

image with different deviation (sigma=10, 20, 30), Apply 

wavelet denoising technique using haar wavelet, Perform 

NPG and calculate the Euclidean distance between the 

pixels according to NPG, Appling PCA according to the 

NPG and denoise images. 

 PCA: Principle component analysis is used for the 

dimension reduction for each original image for 

better performance in the subspace projection of 

the working image. It transforms the original 

database images that are uncorrelated in PCA 

domain. It helps to discarding all uncorrelated 

values from the original image. 

 LPG: Local pixels grouping is used to check the 

location of each pixel in the complete image for the 

noise reduction algorithm. LPG uses the local 

window in the original image for the noise removal 

using the transformation matrix. 

 
Fig. 2: Proposed Methodology in Denoising 

V. RESULT AND DISCUSSION 

In this paper we have found out the results on the basis of 

previous work and the proposed work. Our proposed works 

have been shown better result as compared to the previous 

work. In this we have been assumed three matrices for the 

denoising matrices. 

A. MSE 

The MSE represents the cumulative squared error between 

the original image and denoised image. The lower the value 

of MSE, lower the error present in the original image so 

better the quality of denoised image. 

𝑀𝑆𝐸 = ∑ [𝐼1(𝑚, 𝑛) − 𝐼2(𝑚, 𝑛)]2
1

𝑚𝑛

                   (1) 

I1(m, n) and I2(m, n) represents the original image 

and denoised image respectively in “(1)”. M and N are the 

numbers of rows and columns in the input image 

respectively. 

In table 1, the comparison to MSE has been shown 

between the previous work and proposed work in image 

denoising process. The proposed method has been shown 

better MSE for original house image and original lena 

image. 

Matrices 
Original  

House image 

Original 

Lena   image 
SD(sigma) 

MSE 19.18 27.81 10 

MSE 53.87 72.32 20 

MSE 111.43 134.38 30 

Table 1: Comparison to MSE 

B. PSNR 

The actual parameter computed is the peak signal-to-

reconstructed image measure which is called PSNR. 

Assume we are given a original image I₁(m,n) and a 

denoised image I₂(m,n) and computes the PSNR using the 

following as in “(2)”: 

𝑃𝑆𝑁𝑅 = 10 log10 (
𝑅2

𝑀𝑆𝐸
)   (2) 

In table 2, the comparison to PSNR has been 

shown between the previous work and proposed work in 

image denoising process. The proposed method has been 

shown better PSNR value for original house image and 

original lena image. 
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Matrices 
Original House 

image 

Original Lena   

image 
SD(sigma) 

PSNR 38.83 37.06 10 

PSNR[1] 35.6 33.7 10 

PSNR[2] 34.8 33.2 10 

PSNR[3] 34.69 34.57 10 

PSNR 33.89 32.49 20 

PSNR[1] 32.50 29.70 20 

PSNR[2] 32.1 29.4 20 

PSNR[3] 31.82 31.71 20 

PSNR 30.43 29.53 30 

PSNR[1] 30.40 27.60 30 

PSNR[2] 30.20 27.50 30 

PSNR[3] 30.02 29.82 30 

Table 2: Comparison to PSNR 

C. SSIM 

The Structural Similarity is used to determine improve the 

performance of the peak-signal-to-noise ratio and mean 

square error. It is more suitable for the denoising 

information for the security purpose in future research work. 

In table 3, the comparison to SSIM has been shown 

between the previous work and proposed work in image 

denoising process. The proposed method has been shown 

better SSIM for original house image and original lena 

image. 

Matrices 
Original 

House image 

Original 

Lena   image 

SD 

(sigma) 

SSIM 0.97 0.97 10 

SSIM[1] 0.9012 0.9243 10 

SSIM[2] 0.8809 0.9160 10 

SSIM[3] - - 10 

SSIM 0.91 0.92 20 

SSIM[1] 0.85 0.86 20 

SSIM[2] 0.84 0.85 20 

SSIM[3] - - 20 

SSIM 0.83 0.85 30 

SSIM[1] 0.82 0.81 30 

SSIM[2] 0.81 0.80 30 

SSIM[3] - - 30 

Table 3: Comparison to SSIM 

VI. CONCLUSION 

In this research paper, we have been focused on denoising 

quality images. Denoising concept is more important criteria 

for the researcher. The denoising concept comes from the 

various quality techniques to detect better visualization. It 

gives more detailed information of the object using matrices 

such – mse, psnr, ssim. Denoising techniques plays a vital 

role in the human life and some other field. Since, the 

objective of the research must be clear for each researcher in 

the field of current technology using above mention 

matrices. This paper describes the advancement of each 

technique in the field of digital image processing for better 

performance and analysis without loss of information. 
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