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Abstract:  Digital  Brain  Magnetic  Resonance  Imaging  (MRI)  used  everyplace  and  it's  straightforward  to
govern  and  edit  attributable  to  convenience  of  assorted   image   processing   by   using   the  down
sampling method. Resizing the image to a lower resolution will alter the looks of an image. It’s helpful
occasionally  to  form  a  down  sampled  version  of  the  image that provides identical impression as the
original. There is a unit several strategies for image down sampling. In this paper, different thresholding
technique is employed for image down sampling supported distinct ripple Transforms and Genetic Algorithm.
The proposed combination of Genetic and Curvelet transform is used Brain MRI image for the different
thresholding techniques. From the analysis of results, it is often over that the planned technique is fast and
accurate.
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INTRODUCTION It plays an increasing important role in many aspects like

The field of science dealing with the processing of television, photography, robotics, industrial inspection,
raw images into a suitable form for further processing is medical diagnosis and even in our daily life [6-8].
called Image processing [1]. For this, the input is an
image, such as photography or video frame and the Literature Review: Abdolreza Dehghani Tafti and Ehsan
output may be either an image or a set of characteristics Mirsadeghi proposed that ultrasound images are often
related to the image. The techniques involve treating the affected by noise due to scattering phenomenon [9]. This
image as a 2D signal and applying standard signal uses Curvelet denoising and wavelet based image fusion.
processing techniques to it [2]. Ridgelets, multi scale reidgelets and bandpass filtering are

When we refer to image processing, it usually means the three basic ideas. The combination of noisy image and
digital image processing but optical and analog image the reconstructed image obtqained by denoising the
processing are also possible. The images required are image in Curvelet domain is called fusion [10-11]. Here
manually made from physical models of objects, four performance metrics namely PSNR, RMSE, Universal
environments and lighting, instead of being acquired from Image Quality Index and Figure of Merit.
natural scenes, as in most animated movies. On the other Giorgio Volpe, Giovanni Volpe and Sylvain Gigan
hand, computer vision is often considered as high level proposed that the main shortcoming of ultrasound images
image processing out of which a machine intends to is that they are easily prone to speckle noise [12]. The
decipher the physical contents of an image or a sequence task of interpretation and diagnosis is affected by speckle.
of images [3, 4]. Here speckle reduction is done in two categories; the first

As  it is  a  computer  based  technology,  digital one involves the recovery of image by summing more
image processing, carries out automatic processing, than few observations of the same object [13]. The
manipulation  and interpretation of such information [5]. second  category  uses wiener filter but the wiener filter is

in science and technology, applications such as in
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primarily designed to suppress additive noise. Here the PSNR is most easily defined via MSE (Mean Squared
homographic approach is used which uses Bayes
shrinkage function that requires both wavelet and inverse
wavelet transform. Wavelet transform is a significant tool
for removing noise in me medical images [14-15].

Evaluation Metrics: The metrics used to evaluate the
denoised images are called evaluation metrics. It is of
various types:

MSE (Mean Square Error): It measures the average of the
squares of the “errors”. The difference occurs because of
randomness aor because the estimator doesn’t account
for information that could produce a more accurate
estimate. The MSE is the second moment of the error. For
an unbiased estimator, the MSE is the variance. MSE has
the same units of measurement as the square if the
quantity being estimated. For an unbiased estimator, the
RMSE is the square root of the variance, known as the
standard deviation.
The equation for mean square error is given by

(1)

Where, x  is the original image and x'  is the denoisedj,k j,k

image

PSNR (Peak Signal to Noise Ratio): It is the ratio
between  the  maximum  possible  power  of a signal and
the power of corrupting noise that affects the fidelity of
its representation. PSNRs usage is most commonly found
to measure the quality of reconstruction of lossy
compression codes like for image compression. In this
case, the signal is the original data and the noise is the
error introduced by the compression. PSNR is an
approximation to human perception of reconstruction
quality. A higher PSNR generally indicates that the
reconstruction is of higher quality. PSNR is only
conclusively valid when it is used to compare results from
the same code and content.

Error).
PSNR is most easily defined via the MSE. Given a

noise-free M×N monochrome image x  and the denoisedj,k

image x' , PSNR is defined as,j,k

(2)

Where, x  is the original image and x' ,  is the denoisedj,k j,k

image.
The formula for normalized absolute error (NAE) is

given by,

Where, x  is the original image and x' ,  is the denoisedj,k j,k

image.

Proposed Method: The proposed method is based on
combination of genetic algorithm and curvelet transform
techniques and the results are shown below. Initially the
input Brain MRI image is converted from RGB scale to
Gray scale image for the convenient process of the
proposed method (Shown in Figs. 1a and b). Then the
converted gray scale image is applied to thresholding
technique to remove the blur content in the image (Shown
in Figs. 1c and 1d). After applying thresholding, the image
has to be segmented into small blocks to apply the down
sampling technique. The sample image after segmentation
is shown in Fig.1e. Then curvelet transform is applied to
the segmented input image. The output obtained by
applying curvelet transform is given in Fig. 1f. Then soft
thresholding is applied to the output image and then GA
is applied to get the clear downsampled image. The Fig. 1g
shows the output of the proposed method for several
input images. The comparisons of different techniques are
tabulated in Table 1. The obtained outputs are shown in
Figures 2 to 5. 

Table 1: Comparison of all techniques
Techniques PSNR (dB) MSE Time Elapsed in seconds Normalized Absolute Error
Wavelet Transform 58.54 384.65 8.25 15.89
Curvelet Transform 77.64 263.42 7.24 9.654
Contourlet Transform 84.32 156.45 8.36 7.597
Wavelet Thresholding 46.52 763.29 4.36 5.354
Modified Wavelet Thresholding 51.73 685.45 2.89 1.024
Genetic Algorithm 56.65 564.35 9.56 28.07
Proposed Combination of Genetic and Curvelet transform 93.25 8.526 1.59 0.004
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(g)
Fig. 1: Simulation results for existing and proposed method

Fig. 2: Mean Square Error (MSE) Chart for different methods
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Fig. 3: Peak Signal to Noise Ratio (PSNR) Chart for different methods

Fig. 4: Normalized Absolute Error for different methods

Fig. 5: Elapsed Time Chart for different methods
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CONCLUSION 6. Gokilavani Chinnasamy, Gowtham M., 2015.

Hence, we can see that several methods are used to Removing Salt & Pepper Noise, International Journal
down sampling image and are  implemented  in  wavelet of  Multidisciplinary  Research  and  Development,
domain. The comparison of these different methods is 2(1): 148-151.
difficult because any method can be used by changing 7. Gregorio Andria, member, IEEE, Filippo Attivissimo,
the comparison criterion. By checking theoretically or member, IEEE, Anna M.L. Lanzolla, member, IEEE and
statistically a number of properties that fully characterize Mario Savino, member, IEEE 2013. A Suitable
fractional images, the comparison was made. The Threshold for Speckle Reduction in Ultrasound
proposed combination of curvelet transform and genetic Images, IEEE Transactions on Instrumentation and
algorithm is found to be better when compared to other Measurement, Vol. 62, No. 8.
techniques in terms of high PSNR, low MSE, low NAE and 8. Abdolreza Dehghani Tafti and Ehsan Mirsadeghi,
low elapsed time to produce the down sampled image by 2012. Neural Network with Median Filter for Image
comparing qualitatively all techniques. Noise Reduction, International Conference on

Mechatronic Systems and Materials.
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