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ABSTRACT

Inequalities of outside illuminance data, spatial resolution and thickness
parameter of CT machine, movement of human beings’ tissue and organ
are the main factors which caused the medical images affected by noise
pollution, losing slight details and blurring the outline of pathologic tissue,
these are problems decrease the image quality that need to be solved. The
significance of thisGUI design helpsto provide comprehensiveinformation
about medical images which is beneficial to the confirmation of the
pathol ogical information such aslocation and size, raising accuracy degree
of the symptom diagnosis. In this paper, a Matlab-based graphical user
interface (GUI) program has been devel oped for medical image processing.
It is an innovative method to process the medical images without user’s
encoding procedure work compared with previous ways. Users can use
this interface system to process the image repeatedly. The result showed
that the histogram modification enhanced visibility level of the subtle
structure, while the smoothing filtering effectively removed the noise and

increased contrast of the image.

INTRODUCTION

Withtheswift development of computer technology
science, alargeamount of diagnos sinformation of hos-
pitalsneededto bedisplayed or soredinadigitd image
manner, whichinevitably caused damageand distortion
of medicd images¥. Matlabisacommercia mathemat-
icssoftware created by Mathworks company, now has
beenwiddy usedinengineering calculaion, control sys-
tem designing, image processing, signa detectionand
processing, financid modding and andysig?. Theappli-
cation of Matlab coversalot of subjects, includingthee.
Presently, thedesign of Graphicd User interface (GUI)
based onMatlab wasgppliedin solving variouspractica

© 2013 Trade Sciencelnc. - INDIA

enginearing problemsdometicaly andinternationalyi4,
suchasonlineacquisition and andysisof ECG signa®,
Sportsmonitoring dataand video interface designt®, -
multaneous acquisition of force measuresand Doppler
ultrasound muscular images” and programming teach-
ing practiceetc. Thispaper utilizedthe efficiently inte-
grated devel oping environment of Matlab GUI towork
out auser interfacefor X-ray imagesprocessing system
which convenient to medica workers.

PRINCIPLESAND METHODS

Genial design flow chart of GUI
Thewholedesignwasdivided into 3 big modules,
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includinginterfacelayout, callback functionseditingand
systematic composition. Firstly, adding al necessary
controlsand creating main menu bar and its submenu.
Secondly, editing the menus’ properties and control’s
cdlback inM file. Finaly, programming the submenu
affiliated to mainmenu bar to open other interfacescon-
veniently. Thegenial design flow chart wasshownin
figurel.
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Medical image processing

Figurel: Genial design flow chart
Theprincipleof digital imageprocessing

The purpose of image processing isto makethe
region-of-interest (ROIl) amore clear geometry shape
and high-resolution graphics.

Theimage histogram denoted the characteristic of
thegray distribution. Thetransformed gray imageswill
have an equally distributed gray histogram and in-
creased dynamic range when the histogram adjusting
or mapping transformationisaccomplished. Histogram
modification can asoresumethelosing detailsand im-
provethecontrast ratio.

“Salt and pepper” noise and “Gassian” noise are
two main noisescommonly existingin CT images. The

two noiseshad bad interference to thesignd transmit-
ting channels, theimaging illumination sourceand the
scattering of the X-ray, even could led to the adverse
influences onthe patients’ illness condition which ex-
hibited ontheimages®.
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Equation (1) (2) (3) isrespectively themathemati-
cal expression of Winner filtering, Median filtering,
Ne ghbor averagefiltering.

G(xy) isthetransformed gray value, F(x,y) isthe
gray vaueof the(x,y). L isthesdected neighborhood
unions, s isthemean squaredeviation. Aisthechosen
filtering window, Sisthesd ected nelghborhood union,
M isthe number of pixelsinS

RESULTSAND DISCUSSION

Gray histogram transfor mation

Thereaultsof thegray higogramtrandformationwere
showninfigure2.
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Figure2: Graphical user interfacefor histogram

It can be concluded from the compari son between
bluesquareframesthat thetransferredimagehad amore
excellent contrast, araising luminancedegreeand im-
proved detail sof the subtle structures. Meanwhile, the
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interval of the histogram was extended, it also had an
eventrend. Theeffect of theequalization wasequiva
lent totransfer the origind medica imageinto ndiscrete
gray scaes, resulting awel I -di stributed gray histogram.

Other resultswere obtained as shownin figure 3.
From the analysis of the consequences marked with
green and blue square frame (In thispaper, greenrep-
resentstheimagebeforefiltering, whilebluerepresents
theimage after filtering), the pixelsgray scae concen-
tration areageneraly moved toward thelow gray scae
concentration areawhen | eft-shifted, theimage corre-
spondingly presented thedark characteristic. Whilethe
right-shift had an adverseresult. Thespecification can
chooseadynamicrangefor thegray level based onthe
real Stuation, thetransformed histogram showed ades-
ignated graphic configuration, which madethe specific
detailsmoreclear and distinct®Y.
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Origimal image Left shift F 1!]1: sht.t Equalization Specification+

Figure3: Resultsof histogram
Smoothingfiltering

Theresult of GUI design for smooathingfilteringwas
showed infigure 4. Thewhol e course was comprised
by two parts, including adding noiseandfiltering.
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Figure4: Graphical user interfacefor smoothing

InFigure5, theimagesrow abovewerethe ones
added “Salt and Pepper” noise and its results, while the

row blow were theimages added Gaussian noise and
itsresults. Fromtheanaysisof thefilteringresultsshown
with mark frames, the smoothing filtering had an effec-
tivework both on the attenuation of ““Salt and Pepper”
and Gaussiannoise,

Wiener filtermg Median filtermg Neighbor average filtermg

-\ddma alt & pepper noise

£ Qgﬁ

Addmg Gausstan noise Wiener filterimg Median filtermg ~ [Neighbor average filteringe

Figure5: Resultsof Smoothing

For the “Salt and Pepper” noise image, Median
filtering not only filtered the noise, but a so had agood
effect on smoothing theimageastheblue squareframe
showed. TheWiener filtering was not satisfactory for
filtering dl the sparklescompletely, whilethe Neighbor
averagefilteringresultedinaroughnesssideeffect in
theimage.

For the Gaussian noiseimage, theresult of Neigh-
bor averagefilteringwas satisfied overdl, thenoisewas
not only totaly filtered, asthebluedlipseframeshowed,
but also the subtle details of the structure was more
clear-cut, asthebluecircleframe showed. Compara
tively speaking, the median filtering cannot be effec-
tively filter the Gaussian noise, theimageremained aw-
ful by the noiseinterference. TheWiener filtering pro-
duced alight blur to the detail s and the image edge,
thoughit filteredthenoisewell.

CONCLUSION

Thispaper designed animage processing system
based on Matlab GUI. theresults showed that thissys-
tematic user interfaces can not only improvetheimage
quality, gainthevisbility and restorethe hidden infor-
mation, but al so the encoding procedurework for the
image processing can beleft out, so user can directly
processthe medical images by operating ontheicon
control intheinterface, itismoreconvenientandmple.

With the progress of the medical imaging technol-
ogy and continuoudy deepened hygienizationinforma:
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tion, themedica digita image process ng technology
shows predominanceover thesharpincreaseinimage
datautilization. Inorder to meet asteadily growingtrend
with complex and diversity, the sciencetechnol ogy con-
cerningthedigital image processing requires perpetua
exploration and research.
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