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ABSTRACT KEYWORDS
Medical image management system playsasignificant rolein such aspects Image management system,;
as assisting doctors to diagnose, simulating operations and guiding the 3D medical image
treatment and is a hotspt for researchers related. An extendable medical segmentation;

image management system for 3D medical data field is designed and Volumerendering, IDL platform.
realized in the IDL platform based on analyzing its functions and
characteristics. First, the system designs a series of preprocessing
methods suit for the specific characteristics of volume medical image;
Then, the system advances and adopts feature region segmentation and
data mining clustering and other methods to segment 3D medical image
directly, and two level s projection of sorted voex| block and other methods
to volume rendering image; Finally, some realization images show that the

system can rendering and manage 3D medical datafield conveniently and

effectively in the ordinary personal computers.
© 2013 Trade SciencelInc. - INDIA

INTRODUCTION

M edical image management system, also called
medicd visudization, refersto thetheory, methodology
and technology of displaying onthescreen and anayz-
inginteractively thegraphsandimagestransformed from
thevolume datameasured by medica insrumentswith
the ass stance of computer graphicsand image process-
ing techniques. It availsitsef of two-dimensiona im-
agesof medical dicesto recongtruct three-dimensiona
imagemodel sfor qualitativeand quantitativeanaysis,
enabling themedica scientific and technol ogica work-
ersto acquirethe structureinformation of 3D organs
from two-dimensional images and hel ping peopleto
expand their two-dimens onal observation and under-

standing of medical imagesto those of three-dimen-
sional. At thesametime, it providesuserswith more
accurate display meansand quantitativeanaysistools,
hel ping peopleto observetheinterior tissuesand or-
gansfrom the exterior body and makingit possibleto
understand theinterior structure of human body thor-
oughly and directly. As a powerful assistant device,
medical visudizationtechnology hasoverthrownthetra:
ditiona imaging modeof film sengitization, and comple-
mented themedicd imagingingruments, providing three-
dimensiona medica imageswith better senseof redity
for usersto conduct multi-aspect and multi-layer ob-
servation and analysisand to participatein the course
of dataprocessingand andysismoreefficiently.

In other countries, anumber of merchandised sys-
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temsconcerning the above have been avail able, most of
which are, neverthel ess, based onthenonageagorithms
for datafied visudization andimposevery highrequire-
mentsontherunningenvironment with sophisticated com-
puter sysemsand exorbitant auxiliary softwareand hard-
wareequipments. Inour country, researchescommence
relatively lateand no maturecommercid sysemisavail-
ablepresently. Therefore, it isof great significanceto
develop applied basic researchesinthisfidd. Thispa
per, with referenceto thelatest research findingsin the
rel ated fields, makesan attempt to researchthedesign of
amedicd imagemanagement sysem, mainly focusngon
such aspectsasdirect ssgmentation of three-dimensiond
medica datafield, rendering accel eration and rendering
guality enhancement and comes up with aversion of
medical image management system based onthe DL
platform, whichiscapableof functioningon an average
PC platformwith abasic configuration.

FUNCTIONSAND CHARACTERISTICS
ANALYSIS

Functionsof thesystem

Themgor functionsof medicd image management
areasfollows: to input two-dimensional imageserias
generated by such equipmentsasCT and MRI, to pre-
process (including filtering of waves, interpol ation be-
tween cross-sectional images, and so on), to segment

Image input 2D image preprocessing

(CT. MRL etc.) (filtering, interpolation, etc.)

Effects display

(colors. translucency)

Geometric operation

(cutting and stereo clipping, etc. )

and extract tissues, to recongtruct three-dimensiond geo-
metric mode sof pathol ogically changed, sensitiveand
important tissuesfor the segments, and to activatethe
three-dimensional modd s’ functions such as rotation,
zooming, cutting and stereo clipping. Figure 1 offersa
diagrammatic sketch of the mgjor functionsof amedi-
ca image management system.

Structuredesign of the system

IDL, or Interactive DataLanguage, isan ided soft-
warefor dataanays's, visudization representation and
applied devel opment withitsextraordinary superiority
inimage processing and rendering. Sinceit totally em-
bracesmatrix, IDL iscapable of quick analysisof ex-
ceedingly giant volumesof dataand visudized analysis
of any data.

Thevolumerendering system discussed isdevel -
oped on PC with abasic configurationof aP4 1.6 G
CPU, a1G memory and a 3D acceleration card, the
operation system being either Window X P. Design of
thewholesystemisdoneinthelDL 4.0 integrativeen-
vironment. Figure 2 showsthe basicframework of the
software,

The Requirementsof designed system
(1) Real time

All themedi cd image management sysemsaming
for application have high demandsfor being real time.
Usually itsdisplay rate of imagesmust beno lessthan

Y

Image segmentation and extraction

(2D, 3D segmentation, etc.)

3D reconstruction

(volume & surface rendering, ete.)

Figure 1 : A medical image management system diagrammatic sketch
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ten framesper second. However, asfor thevisualiza-
tionstaskswith dataof great volumes, suchasthemedi-
cal CT datawith an average size of 256* 256* 256,
support from such graphic hardware as SGI worksta-
tion or graphic card with agorithmsfor integrativevisu-
dizationisneededtobered time.

Volume rendering application

IDL function library

IDL development environment

Windows operation system

Graphic hardware

Figure2: Thedesigned system structuregraph

(2) Interactivity

Interactivity isanother basic requirement for the ap-
plication system. When designing the structurefor the
three-dimensiona medical image management system,
this paper digsinto theinteractivity of rendering func-
tion modules. User input isableto control several key
stages of therendering process, for example, to choose
Interpol ation agorithms, to lower theimagequdity in
compensation for rendering time, to choose synthetic
agorithmstoreview different imageresults produced
from different synthetic technology, or evento control
theopacity of datafieldsto adjust rendering effect ac-
cordingtotheuser’s visual sense.

(3) Independency fromtheplatform

Independency from the platform isthedream for
the designersof every system, and the basic require-
ment of every user for the application of the system as
well. The development of the system hereisbased on
thel DL softwaredeve opment environment without the
support of any specialized graphic card. With the ex-
cellent IDL feature of independency fromthe platform,
thesystem s provided with an eminent transpl ant abil-

Ity.

FRAMEWORK DESIGNOF THE SYSTEM

Categorization of system function modules

After preprocessing and segmenting theinput im-
ages seridsfromsuchinstrumentsasCT and MR, the
medica imagemanagement system recongtructsathree-
dimensional surfacemode and then makesfurther op-
erations such aszooming, rotation, cutting and stereo
clipping. Themain function modulesof thissystem are
illustrated in Figure 3.

Acquisition and input of images

Theacquisitionand input of imagesmeansto load
thetwo-dimensiona cross-sectiond serid imagesgen-
erated by physical equipmentsand to transform them
into adatafileto facilitate other management mod-
ules. Despitethedifferent formsof datagenerated by
medical equipments, this system module might read
al of them, bmp, jpg, tif, gif, dicom, for instance, con-
veniently and afterwardstransform theminto datafiles
or arraysindependent from any equi pment through
such processions as cross-sectional imageregistra-
tion, imageformat transformation and image normal -
ization.

Preprocessing of two-dimensional images

Usually, itisimpossiblefor origina dataobtained
from medical instrumentsto beinputted directly into
visuali zation function modul es, so transformation pre-
process ng of the dataisindispensable. Therefore, the
content of themodul eisthetechnologica basisfor the
following processes. Utilizing theavail abletechnol ogi-
cal achievement of image processing, themedical im-
age management system designsaseriesof reasonable
transformation preprocessing methodswith regard to
theactud physical featuresof medica images.

When reading theimage serial, the system intro-
duces such preprocessing methods as saving datawith
DICOM 3.0 protocol, mid-val ue theorem, edge-pre-
sarving filtering, histogramimageequaizationand 2D
bicubi c splineinterpolation between dices. Then, after
resampling, the system encapsul esthetwo-dimensiona
imageserid intoregular datafield, alsotermed asthree-
dimensiona medical image, which providesmaterias
for thefollowing tissue segmentation and renderingin
three-dimensiona space.
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The medical management system
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Figure3: Thefunction modulestructureof thesystem

Inview of thescaeof theimagedatabeing loaded
and the computer’s processing ability and speed, the
system compresses the scale of datato improvethe
visualization speed on the premisethat the accuracy of
segmentation and reconstruction of tissuesor organs
meetsthe curerequirements. A casein point isatwo-
dimensond cross-sectiond imagewith 1024* 1024 pixel
can be compressed as that of 512*512 or 256* 256
through the means of dot interlaced sampling. There-
fore, inthe condition that layer numbersof cross-sec-
tional image serial remainsthe same, the scale of the
image date can be compressed into one-fourth or one-
gxteenth of theorigindl.

Segmentation and extraction of tissuesor organs

Thesystemincorporatesinteractivity of imagesand
actualizesti ssue segmentati on and extraction based on
datapartitioning and clustering to conduce thefollow-
ing respectiverendering. Onthebas sof imagefesatures
and modality features of thewaiting tissuesor organs,
thissystem redlizes such segmentation methodsasthose
directly aiming at three-dimensional medical datafield
based onthetrangitional characteristic region of three-
dimensond medica datafield aswell asonthemedica
fuzzy edgeand date mining.

Rendering of tissuesor organs

In order for better understanding of volume data,
the systemintroduces many imaging waysof diceren-
dering, surface rendering and volumerendering. Algo-
rithmsfor medicd visudization generally fdlsinto two
categories, surface rendering and direct volumeren-
dering. Theformer isto extract aniso-surface accord-
ingto theassigned threshold valueand thento render in
thetraditional way of curve surfaceshading. Thelatter
isto project thedatafield directly ontheimageplaneas
awholefor an overall image of the datafield. Con-
structing in-between geometric primitiveisunnecessary
hereto generateimageswith high quality and sense of
redity, whilesurfacerenderingfalsinthispart. Thedis-
advantagewith direct volumerendering liesin thefact
that high-powered accd eration d gorithmisrequired be-
causeitisquitetime-consuming to go over thewhole
datafield for every imagegenerated.

Focusingondirect volumerendering, thissystemtakes
advantage of themedical tissuesand organs’ feature of
smoothtrangtion andintroducesthedgorithm of coher-
ent projection of secondary sorting voxelswhich can
improverendering Speed without lowering therendering
quality and the agorithm of frequency domain volume
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rendering which canimproveedgevolumerending.
I nteractiverendering

Volumeinteractivity isthe best way to understand
volumedatasolidly, withthe system’s interactivity be-
ingincorporated in every image module. Thissystem
mainly usesthetechnology of tracking ball torealize
interactivity and iscapable of rotating to any direction,
trand ating, zooming aswell asmodul ating colorsand
opacity interactively.

Tissuelocalization

Localizing pathological changesisof great impor-
tanceinmedica diagnosis. Giving plenty of consider-
ationtomedical practicesin the courseof imaging, the
system canlocdize dataconveniently, measurethesize
of thetissuelocalized, to cut thereconstructed modd in
agiven plane and to get the shape of the cutting plane.
Sinceinterior tissuescan be seen through the cutting of
exterior tissues, sereo dippingistocut adipintheexte-
rior tissuethrough whichtheinterior tissuecan be seen.
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(a) Effect diagram of surface  (b) Effect diagram of
rendering volume rendering

Figure4: Comparison diagram of the effects

(a) Effect diagram of slices  (b) Effect diagram of in

X axis direction slices in Y axis
Figure5: Effect diagram of volumerendering and dicesin
every direction

PART DEMOSTRATION OFTHE SYSTEM

Comparison between theeffect of surfacerendering
andvolumerendering can seeFgure4; effect diagram of
volumerenderingbeforedicingand dicesinevery direc-
tion. Can seeFHgures; effect diagram of positiveand nega:
tiveanglesof Z-axisrotation can seeFigure6.

T

()a=0°f=0°=30° (0)a= 0" p=0° j=-30°
Figure6 : Rendering effect diagram of Z-axisrotation of
datafield

(b)o=0° f=0"4=0°

CONCLUSION

Thispaper designsand realizesa3D medica im-
agemanagement system based onthe DL platformwith
referencetothelatest research findingsinvisudization
and other related fields, and offers several effect dia-
gramsof thesystem. Thetest resultsshow that the sys-
temiscapableof representing dl theinformation of the
visudization tissuesauthenticaly on the platform of an
average PC. Furthermore, thanksto themodul arization
structureindesign, the system’s independence in func-
tional structureisensured, new function modules can
be added conveniently. Consequently, three-dimensiona
medica datafield visuaization can beeasily and con-
veniently rendered and managed.
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