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Abstract

Advanced technologies in image processing and analysis are used extensively in nuclear medicine,
working to improve nuclear medicine images, image data are used to gather details from location
of the diseases or physiological processes. This study aims to enhancement of bone scintigraphy
Image by using image processing technique and have been using MATLAB program is used to
enhance the quality of the images , The random sampling consists of 10 patients who underwent
bone scintigraphy scan ,the study was conducted and taking information from Niles Center for
Nuclear Medicine, data were collected in the period between July 2014 to January 2015.
MATLAB program techniques such as Contrast-limited adaptive histogram equalization
(CLAHE), histogram equalization, Adjust image intensity values or colormap, 2-D median
filtering and contrast stretch image, are used on this study to analyzed and Enhanced data (bone
scan images). This study showing a significant difference between the original image and the
image that processed using MATLAB techniques, in terms of contrast especially in homogeneous
areas and had been avoided the amplifying of any noise that might be present in the image by
(CLAHE), extracting of the foreground from the background by using histogram as guide for

threshold value and enhance the contrast of images (bone scan) by using histogram code and
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Contrast stretch image ,the Adjust image code used to enhance the images by increasing of
contrast, the reduce of the "salt and pepper" noise by using 2-D median filtering; median filter was

more effective than convolution when the goal is simultaneously reduce noise and preserve edges.
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List of Abbreviations

MRI: magnetic resonance imaging
CT: computed tomography

SPECT: photon emission computed tomography
PET: positron emission tomography
DEXA or DXA: Dual-energy X-ray absorptiometry

MDP: methylene-diphosphonate
¥: Gamma rays

NM: Nuclear medicine



E-FDG: fluorodeoxyglucose (is a radiopharmaceutical used in the medical
imaging modality (PET))

FoV: Field of View

RGB image: Red, Green and Blueimage

Ft : Fourier transform

[BW]: bwboundaries traces the exterior boundaries of objects, as well as
boundaries of holes inside these objects in the binary image

CLAHE: Contrast-limited adaptive histogram equalization
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Figure 2-18. Image processing options based on the same unprocessed bone scan shown

in top left (Maher et al, 2006)
Figure 2-19. Fourier transform convert image data (Maher et al, 2006)
Figure 2-20. Interpolation applied to zooming an image by a factor of two (Maher et al,

2006)
Figure 2-21. Mean filter applied on kidneys image (a) Original image, (b) average filter

3x3, (c) average filter 9x9, (d) average filter 15x15, (e) average filter 20x20 and, (f)
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Figure 2-22. Impulse noise elimination by median filter (a) Original image (b) the

image with impulse noise (c) the image on which the noise is suppressed with the

median filter. [(a) to (c) from left to right] (Lyra, et al, 2011)
Figure 2-23. Background subtraction: (a) Original image, (b) segmented binary image
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(Lyra, et al, 2011)
Figure 4-1. The original bone scan image test (A1)
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Figure 4-3. The original bone scan image test (A2)
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right side the enhanced image using CLAHE technique from test (D1)
Figure 4-31. The original bone scan image test (D2)
Figure 4-32. histogram equalization technique; at left side the original image with

histogram and at right side the enhanced image using histogram equalization

technique from test (D2)
Figure 4-33. The original bone scan image test (D3)
Figure 4-34. 2-D median filtering technique; at left side the blurring image with
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histogram and at right side the enhanced image using 2-D median filtering technique

from test (D3)
Figure 4-35. The original bone scan image test (D4)
Figure 4-36. Contrast stretch image technique; at left side the original image with
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technique from test (E2)
Figure 4-41. The original bone scan image test (E3)
Figure 4-42. 2-D median filtering technique; at left side the blurring image with

histogram and at right side the enhanced image using 2-D median filtering technique

from test (E3)
Figure 4-43. The original bone scan image test (E4)
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