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Abstract

Today is an era of digital imaging. This can be viewed either in the field of photography or
in the field of medical imaging. Digital imaging has improved the performance of picture
quality. Detailed information can be recovered very quickly from any part of an image and
this feature has become very useful in every field of imaging. This improvement in the field of
medical imaging has given life to so many patients as diagnosis of disease has become very
fast and easy. But many a times the image quality is not upto the mark, due to this reason; the
doctors are not able to diagnose the disease. So this paper proposes a noval approach for
improvement in quality of medical images using pixel reconstruction followed by Gabor filter
enhancement technique. The experimental results are verified as improvement in PSNR of
hexagonal pixel images as compared with square pixel images. The results show a large
improvement in quality of digital imaging.
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1. Introduction

Medical imaging is becoming very helpful now a day, because of its numerous
applications like MRI, CT scan, X-Ray, ultrasound, ECG, etc. Thus detection of disease has
become convenient for radiologists and surgeons, just because of real time applications in
medical imaging. High quality imaging equipments and devices are available in the market,
which are helpful in problem detection and identification. But sometimes due to poor picture
quality it becomes difficult to differentiate or detect a disease. At such situations image
processing plays a vital role to enhance the image and improves its quality; and develops a
quality output (picture). Literature reveals that a number of image enhancement techniques
are applied on medical imaging; but quality of enhanced picture does not show good
improvement. This paper deals with the improvement in medical image quality using pixel
reconstruction followed by Gabor filter enhancement technique. The rest of the paper is
organised in the following way. Section 2 presents the proposed work methodology. Section 3
deals with the results and discussions. Section 4 briefs the conclusion.
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2. Work methodology
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Figure 1. Block diagram of proposed approach

Step 1: Pixel Reconstruction
Conversion from square pixel to hexagonal pixel using spiral architecture technique [3].

—
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Figure 2. Pixel reconstruction from square structure to hexagonal structure

The hexagonal pixel is designed by dividing a square pixel into 7x7 sub-pixels; while
maintaining intensity of sub-pixels same as that of the pixel from which the sub-pixels are
obtained. Finally a hexagonal pixel is formed using 56 sub- pixels arranged as shown in
Figure 3.
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Figure 3. Construction of hexagonal pixel
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Thus complete image can be constructed using spiral addressing scheme. Figure 4 gives a
view of image constructed using spiral addressing technique using pixels in the power of 7, as
spiral addressing scheme assigns base 7 addresses to its hexagonal pixels.

Figure 4. (a) Original square pixel image; conversion to hexagonal pixel image
(b) using 7 pixels (c) using 72 pixels (d) using 73 pixels (e) using 74 pixels (f)
using 75 pixels

Step 2: Gabor filter enhancement

Frequency and orientation representations of Gabor filters are similar to those of the
human visual system, and they have been found to be particularly appropriate for texture
representation and discrimination. In the spatial domain, the standard definition of a 2D
Gabor filter is a Gaussian kernel function modulated by a sinusoidal plane wave [4]. It can be
written as:

h(x,y) = s(x,y).g(x,y) (1)

s(x, y) is a complex sinusoid known as carrier; g(x, y) is a 2-D Gaussian shape function
known as envelope. The complex sinusoid is defined as follows:

s(x, y) — e—err(qu+v0y) (2)

The 2-D Gaussian function is defined as follows:

1.x2 y2
G5
g y) ==-e % % ®)
The 2D gabor filter can be written as
_1(ﬁ+ﬁ)
h(x, y) —e 2 0% % _e—j2n'(u0x+v0y) (4)

In this paper Gabor filter is designed using above stated equations for image enhancement
and is applied on Hexagonal pixeled images; obtained from Step-1. Finally PSNR (peak
signal to noise ratio) of an image of size m X n is calculated using the equation as follows:

2552
PSNR = 10logso (o) (5)
Where MSE is the mean square error and is calculated as
2
_ _ Ai '_Bi'
MSE = Sty i) ©)

3. Results & discussions

In this paper a research has been made for improvement in PSNR of medical images using
the above said approach. Figure 5 shows the results of pixel reconstruction and its
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enhancement using Gabor filter. Table 1 and figure 6 gives the comparison results of Gabor
filter enhanced image at different values of sigma. The optimized results are underlined at 6=
0.5/  with highest PSNR.

Image | Original square pixel | Hexagonal pixel Gabor filter
Image image (pixel enhanced image
reconstruction) (6=0.5/mr)
MRI 1

MRI 2

MRI 3

Figure 5. (a, b, ¢) Square pixel images of MRI 1, MRI 2, MRI 3; (g, e, f) its
conversion to hexagonal pixel (pixel reconstruction using spiral addressing
technique; (g, h, i) their enhancement using Gabor filter at (o=1/mx).

Table 1. Comparison of hexagonal pixeled enhanced images using Gabor filter
for different values of o (0=1, 0.5/ =, 1/ , 2/ @) in terms of PSNR.

Image | PSNR | PSNR | PSNR | PSNR
(c=1) | (6=0.5/m) | (c=l/m) | (c=2/m)
MRI1 | 77.9623 | 95.5081 | 87.6234 | 80.0888
MRI2 | 75.4007 | 79.3348 | 78.6669 | 76.9762
MRI3 | 74.6020 | 122.5533 | 85.5955 | 77.0207

300 Copyright © 2014 SERSC



International Journal of Signal Processing, Image Processing and Pattern Recognition
Vol. 7, No. 6 (2014)

Table 1 briefs the PSNR results obtained that have been calculated from Gabor filter

enhanced hexaonal pixel image at different values of sigma. The results are calculated on
three MRI images shown in Figure 5. Finally figure 6 shows a plot of PSNR value against
sigma value and the results show that the highest Picture quality is obtained at 6=0.5/m.
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Figure 6. Plot of sigma value versus PSNR value using Gabor filter on
hexagonal pixelwed images at different values of sigma

Conclusion
We proposed a work for enhancement of medical images using a noval pixel

reconstruction and Gabor enhancement approach. The results of Gabor enhancement are
evaluated by obtaining results at different values of sigma (o=1, 0.5/, l/m, 2/ w). The
optimum results are obtained at o= 0.5/. finally the experimental results show that the color
enhancement using Gabor filter gives maximum improvement in the quality of an image in
terms of PSNR, at a specific value of sigma.
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