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Abstract

This Research concerns about a development of an application program called Medical
Image Viewer. The program is used to display verities of medical Image including CT, MR, etc.
. The program is capable of showing a series of sliced image, zooming.and rotating an interested
image, adjusting an intensity and contrast of image or image enhancement. The medical image
viewer can also read and save an image in many formats including the DICOM format which
claimed to be the widely-used medical imaging format. The program also includes an important
algorithm in medical image processing which are Image Reconstruction from Projection and
real-time volume rendering and surface-rendering algorithm to display a 3D view of the object.
The program is also equipped with a DICOM interface which can communicate with medical

devices.

Key words:: Medical Image viewer, Image Reconstruction from Projection, Surface

Rendering, Volume Rendering,.



a

ARsNgINUsZNA

1.3 98UAANNSIAe

< 4 o
UNN2  1UBLTDY

o -
UIN3 218291704

o
U4 agdussdaiaueuns

J -
UNV5 1BNATENNES

AMANUIN

manuInggiauaanuneldlasenny



1.1 anantluauazanadrAnyaasiiym

MIMAEM A M alszinananmmenIsunng  (Medical Image Processing) u
UrzalngldEndnmiiunensdutliey nenis sgawas | ANIEAAINITNANART A0y
walulafinszaaninddgnmmsaiansziia, 6] awnsoWaun Software Hianunzoading
nwAnIINIRARINanedld 4 s .l dsAe] uazane [7-10] WEBuR MU SaneTTiy
dwfunisainnm 3 fAnwmaunnd) duanalugd 1.1)  as Anna Fnana [11718WRIuN
Impedance Tomography Feamsnafreanmimsanseauld ua as 415 Yeundgand [12-
14] Viszgnadlidaneifunisairanminensdmsuaiunm 3 fRsnnwdnadneee (/i
uanalugli.2)

d o - aa o o
Un 1.1 daneFiuntsaFieann 3 fawannian sa.ns anladesiad



{b) (a)

(c) {a)

-

d o o o - ay - -
212 danediinnisaiunininaiaantagns g1a Uounagad

wWunidamagn uﬁfiw:‘lﬁﬁm?ﬁmmﬁanﬂ?ﬁumqa’fmmm?:mauﬂmwmq
NN %78 Medical Image Processing lutlssing mdaunuy wai l N i W s Temd

Tunaljiis me:‘l:ﬂﬁﬁmiﬁmmmmn?m')mfmﬁan@‘i‘ﬁuﬁm']uﬁqmmmﬁfnﬂm

1¥lddne 9ideilifasiuglassadangnn eiluuadaiiasiauntsunsy

L 7

(Interface) fug

Medical Image Viewer fiflufinsiugld (User Friendly) WATTILTINIBNDAND FNNNIIAY
Medical Image Processing ilddaeulusunmy fuazifluuuantanihalunisdaelssudn

ﬁuwﬂ'lun'wﬁﬁﬂqu‘l‘ﬂ?un?uﬁqnfohfnannaifmﬂ?:mﬂ%qﬁ‘mmuw\:mn

1.2 ﬂ'nm;iwmﬂLLa:"i’mquszmﬁ?lmmsﬁnﬁ'l :
1. Wanldsunsugnimniamsumdianunsair il enuftasianauniysunsuaan
ANLTEINA

2. Lﬁﬂlﬁﬁnﬁnmﬁq'{u?:ﬁuﬁmry']‘[mua:Lanﬁ?'qumuﬁﬁﬂﬁummﬁﬁuﬁuﬂ:mmm

Andnda nasine



o,
1.3 2ULUANISISE
® Aunfwndeyafifodesiullsunsudmiugnannienisunme
’ v o o = rdln = s
® My wianiudnsTangUnsniduiuluniise
® deulisunsumiuguninine

® AUNANIINAADY



<
UNN 2
J o Qv
bUBUINIUIRE

2.1 Tnuanisyinuuastdsunsy
Tusunsu MEDICAL IMAGE VIEWER gnaanuuulifinisinaiu 4 tuuandnaail (1 2.1)

|
wonlvua
1 Registration

2 Reconstruction

3D ORTHOPEDIC 3 Rendering
et . IE—— 4 Digital image
processing
5 Exit

¥ ]

d o o
71 1.1 whsinanisineunan



2.1.1 Tuuanisuszatanan niaanaa (Digital Image Processing)
TnuatisnafunsUfunseninuuy Digital image processing 1uiFad Enhancement

WaTN"9MN geometric transform (luuan 517 2.2 uamamised miuluuaninlszunana

NINGARDR

1 Directory
2 ¥ file
3 Enhancement

4 Geometric transform

d a aa
719 2.2 nuanslszinanan niiananea

2.1.2 Tuuan1sa519MNNAL (Image Reconstruction)
dmFunisa¥1anmine919189300 (Stack of Cross-Section)

-NIRILRIUAIIUY) Parallel Beam Projection)
-NMTALAILAIULLNRA JFan-Beam Projection)
-NFALAILAIULUNTIE (Cone-Beam Projection)

uamalugLn 2.3

11



2.1.1 Tuuansszanananwiaanaa (Digital Image Processing)
Twuatisaefunisdfuusen nuuy Digital image processing luiEas Enhancement

WazN"9911 geometric transform fuman 317 2.2 uamamirsnsdmiunuanisdssuoans

NINAARDA

1 Directory
2 %0 file
3 Enhancement

4 Geometric transform

d _a as
3U% 2.2 muanistlszananannidapanas

2.1.2 TMNANISASININNAY (Image Reconstruction)

dmiun1sai N wiAn91899Rq (Stack of Cross-Section)
-N9IRILAIUAIIUIY) Parallel Beam Projection)
-NNTALRIAULNA )Fan-Beam Projection)
-NN2ALRUAMLILNTIE (Cone-Beam Projection)

uanalugii 2.3

11



< ' ° o
3% 2.3 wihdnnainuluueaiinimeagena

1 MUUAYUIA Raw file 2 fmuayulFlumsadenmnduy

3 1@ 0N filter ¥1in 1AL cutoff 4 199NANYULAWIAA : Parallel , Fan-beam 118 Cone beam

5 MYuUA DSO 6 91151 Load Raw File
7 TUNIHAANS 8 Clear
Y
9 Yanmsmauaiuil 10 1IMISAIUIN Cross-section 11 AT UABNVBUVIVANITNIT

<

2.1.3 Tuuan1sas9luna 3 §#M(Volume and Surface Rendering)
dmiunisa¥raluna 3 U5
-n1saieTueal@afia (Surface Rendering)
-neainlumaidFunmg (Volume Rendering)

wihAndmiunuaiuanalugi 2.4

12



1 viadeya

2 3U1UUMS Render
3995 UIVY surface

1A volume

3 Tnandoya

4 W153R03 Surface

a J
5 W90 BT volume

d )
51% 2.4 widsiuuanis Render

Tulmunilamnsagnnsia Section 16 3 wuuAe Tran axial , Coronal , Segittle Tngi@an

File->Slice View alunseiiaas volume render sunadayaiimunzaunanily 128x128x128

voxel

2.2.4 Tanan1saanziiisunn (Image Registration)

Tuan1s1uiiatusanila 2 358

1) Wlulwua Manual Taelduannas thin —plate spline Tnevnsidanqaaanadacly

[}
=)

A Auatiuuas nawithuung (Fayanldiilunin bmp)
2) luluum Automatic 1fuann1s Genetic Algorithm (‘fl'ﬂu“am’i'l.ﬂu raw file) CRT N
MmMnsiuaniiimeflsenavlu e tudaas Geometric Transform

71 5 usmamtisnadmiuinuanisamzdounn

13



1 yuadoya

2 3UuuVUM3 Render
3995 VLVY surface

118¢ volume

3 Tnandoya

4 Wsilwes Surface

=Y 4
5 WU BT volume

L3 '

<
719 2.4 misaiunanis Render

'luiuumﬂmmm@mwﬁm Section 1§ 3 wuuAa Tran axial , Coronal , Segittle Tneden

File->Slice View Talunstiaaa volume render mmadayafiunzaunanilu 128x128x128

voxel

2.2.4 TnuansamidaunIw (Image Registration)
Tnansihaiianunsaninly 2 3aae
1) dluluun Manual Taelduannas thin —plate spline Ineianisidanqasanadasly
A AuaTuuaT nMwitihuane (ﬁﬂgﬂﬁl‘h’i’lumw bmp)
2) Wuluum Automatic 1¥nannns Genetic Algorithm (‘ﬁ'ﬂy‘aﬁlwlﬂu raw file) %W’fm
innsfimuanslinefiszneuludeiiudues Geometric Transform

71U 5 ugnamisgmiuinuanisaamzibounin

13



2.2 sﬁﬂamf?ﬁﬂmifumaumsﬂsansﬂ%’mumﬂﬁﬂiu,nsu@mwma
nsunnglunis

DMNARUINUASNIN 3 T5)
NIATENTAYS

% o

1. deyanlatuiludayanwianeaseenislisiaatunarainudsaunn 768 x 576 fin

IaAAIgLN 2.6

n. .
U7 26 n. deyalusndadu 2. 4838 RNNA
***VDTQ’T'}S']Lﬂuﬁ”]ﬂqﬁ"m%:ﬂmmmﬂﬂmﬂ'fulﬁﬁm'msimﬁmﬁoﬂ
2. Wnadfuwssnmiaalfeulisunsugaunisdssuanannaanesteiduneunis
UFuusadail
® iN9RBNTBLIEANIN (Crop) ANRAR A (140, 18) 4 B (664 , 542) Tan

=

nsENARNWNE (NnAA1LY) N am A MAINTaINNIANNEIqa B (1

9

]
=

maddaawnd) azldnadagl (7) asxmiuianisadniundann \den Crop i
Wsunsuaznddiasnisimnawidabilineunnas nanlduanssiagyi

(2.8) NINUAANSNIUIA 524 X524 WNTAR

. o . .

® %1n17 Save N Crop iaalu directory M5aanns Taendan File->Save
Stack File 21109 Menu bar Taalusunsuazl¥iania@en Directory 7
7 ° a#' [ d‘ o
ABINTIININITTEYTR save Taelidasssyaniiasannlisunsuazdnnasly
dauil 1w faTa save 91 stack uamalugili (2.9)

* innsannnareannaslaeiinisaanunda@an Resize-> Arbitrarily
AniinnsszyAIwIArIn R v sanluitiwusily 256 x256

Anad Aananalugy (2.10)

15



® 1n17 Save N anrwa 1daalu directory Adaanas Taaidan File-
>Save Stack File lugau1a9 Menu bar Inalusunsuazlivianinidan
o dl L % ° dl (2 Aﬂ.
Directory A8an13M1N13521 T8 save ntlisassvyaaiiasannTusunsy
ArAANT gl 11U fadie save 91 stack
° - . da v - v o o
® MN9IaanN directory MALTEYANINT 81U~ LAIRINTIINITULLRINN
Whunmdiayaszdu 8 bit Tauvinnisadnundaa@dan Convert to gray 8bit
® simawyudays 5 asrlaeiinisi@an Rotation 5 CCW
° o o=l :’/
® 111N13 Save NMNHARNFBNATY
® sinmafuninamildlugiaes raw file Inevinnsiden File-> Save Raw File
o]
NaU menu bar
* simadfuwiinmdauanudalninusadaaiudeya Jeazsinlhis 14 2

raw file A8 raw file 78dayalsiandi uaz 109a1NUAS

g oo

s

1

¥

o ‘ ' I ) o [ V
71 2.10 NWHAAWENTAR U ATaYaLTY

e

directory N#aanns 256x256

< : . o |
31U 2.9 faeinanis save N a9

16



T RSkl lewad N

o o

® yin31lFu Subtract Raw File ssnindayafuainudalay
O Load Raw File dauannuds WiiiAe “BED_256x256x62.raw” {at
\dan File-> Load Raw File1 ludau Menu bar
O Load Raw File daudeyalusiaadu Wiiide
"FEX_256x256x62.raw” laeiden File ->Load Raw File2 lugau
Menu bar
O %115 subtract Taedan Calculate-> subtract ludaua89 Menu

bar

b

® 4117 Save Raw File Ml#ann1s subtract fagLlii (2.12)

T Y :

o Mymasns | Civgs s

d o ' o .“ d o ' -
319 2.11 fMatinnisTuan raw file 3% 2.12 dratianis subtract 199

background fiu projection data

] 1 < ol
2.3 doulilsunsuasranmwanaans
' &' aa o o
dawsialilrasnnunisiug 3 RiRenisairanwinsasandeyalisaadite
A. 4 1 o 1] o 4
dayanmilandrusaudng wisinresdaullsunsuaiianmsinaanuanigli 2.13

TunaunsldlusunsudauiiGusannisinandayalindadu don

1) Maiden File-Load Projection Aauanslugfl 2.14 samiuasiiudiiaiitedandasyann

Awaaalugii 2.15 insndenindianunlulaisanaiudanely Open

17

116974




< Y
7U% 2.13 uamalilsunsugaureanisaienminng

I 3D MODELING

L

LoadRawFile

Import raw
Export raw
Save Image Slice

18



My Nelork :

picture_imageS53.jpg
|picture_imageS54.jpa
{picture_imaqgeS5.jpg
ipicture_imageS6.jpg
|picture_image57.ipg
(picture_image5a.jpa
| picture_image59.ipg
{picture_image60.jpa
|picture_image61.jpg
* |picture_images2.jpg
~ | picture_images3.jpg
+ |picture_images4.jpg
|picture_images5.jpg

ipicture_image?1.ipg
{picture_image72.ipg
ipicture_image73.jpg
{picture_image74.jpa

_ |picture_image?5.jpa

- |picture_image?6.jpg
~ |picture_image?7.jpg
_ Ipicture_image78.jpg

L Ipicture_images1.jpg

picture_image60,jpg

Dimensions: 320 x 240
Type: JPEG Image
Size: 2.38 KB

"picture_image81.jpg

picture_image01.jpg" "r_:] g

'Fﬁés of _typ&

- |ipg files (“ipg)

=l Cancel I

Places

P

I”" Open as read-only- o

519 2.15

2) Ynmadendurasnmininsiidiesnsaieduandugli 2.16
3) @en Full Plane amunefvdayanwilludeyadiusandng (360 asd)
4) nmju Reconstruction Tsunsuazinnisairanminanns deskaadeasls

13

BYANNAATINAMANITNGLN 2,17 (mirsinaa1ae9n)

19



20



Projection Number 2 129

N AR

¢ Layer : 1 ,Distance : 790

72 @ ) 56 - Merosoft Word -+ [ @ receostrucson

A o
71U 2.17 uamanisldelisunsuludauseanisaraninsnagng

21



2.3 duldsunsNas19nn 3 35

Tumeugqainefanisai i 3 1R wikwsessdautlsunsuarenan 3

Y

v
dumaun1s 1 lUsunsnaiann 3 NReq

1) inmssimnnnsesdeyaniminansdagniuiinl3lugiuuy Raw fuanslugyii 2,18
° o 4 o aa
2) mnanaadeyanminuanslaenmiy Load Law ielnanaaazilsngguuy 3 73

. o 2
wanalugiin 2.19 amnsald Mouse AdnulAeuyuuasldmusanis

22



23



2.4 HANITNARDY

mm?mmwna’ummmwﬁmfmﬁlﬁmnmﬁ*Tﬂﬂfﬁ'ﬂ'KuV?mumméunizqnwtﬂumw 3
15 nlusidaduiidnuau 360 nn Ae 1 e9A e 1 nawisassinnInfunInann o
89A1 09 359 asAfaatirasn mlndadunaasluglii 2.20 3107 2.21 uanasaating
-ngamwm“m'umwméuns:qnmﬁﬂﬂ’%umwvyhuumﬁ"lcﬁmnmm%’wmwnﬁm:ﬁﬁmtﬂu
foyalunisairenin 3 RRGafuns waznisadanmituidaiunns Sanm 30a71E
meﬁqgﬂﬁ' 2.22 Lm:gﬂ‘?'i 2.23

0*

x| o o - >
Un 2.2 ADENNNINDNTLILIINNYNUNA 360 Hy

£al)

< o 2 o, -
3UN 2.21 mwiinaeresiunszgnainnisaiianiwndu Tneds SART

24



1 2.22

1
aada

uwamnm 3RANIAAINNTATNANNALTRITUNSENY

o - X a ry
g‘LI‘Vl 2.23 ﬂnﬁmzmwﬁummmmun?:rﬂn

25



und 3
AR50
RGN “’ﬂ‘f‘:ﬁmﬁ’umsﬁmm‘iﬂmnmLmmmwmamsuwmfu’?fﬂﬁG‘ﬂnfh Medical
Image Viewer iflultsunsufilddmiuuansninmienisunng TdsunsuatunsougnenIng
AZUANENN @nsnaEnEniitndeaula a'm'\mmqmmwﬁﬁ'\ﬁmul@ ALy
Aad) Intensity) waz Contrast 18en Wl Tusunsulssinniisaanunsaiiazaingnn
7% Format A9 Tnenamnz Format DICOM #ilduwswanamientsunnd soueanansn
tuinnmlugtiuusineiu  fetsslemflunnszinananimussfunimmeies  pC
Iﬂmn?uﬁqzmuiﬂmmumsﬂsxmamamwmmwmﬂ’m”rflﬂﬁqtﬁ&'a‘lﬁtl,ﬁnﬁm%’w
AWARMNNNNTUNNE) Image Reconstruction From Projection) nMsa¥1enn 3 3
)Volume Rendering uag Surface Rendering) LUl Real Time uﬂnmnﬁfﬂi‘tmﬁ‘ugnﬁmm
an1smiang Interface Wi DICOM furasiiaunmeil DICOM Interface RaseatlE
Lﬁﬂiﬁ’mmmﬂ']‘lﬂwmu‘lé’ﬁ?\mmmuiﬂmnsu@mwmqma‘Lwaﬁmnﬁi'Nﬂ?zmﬂ
msanfiuenumatasanisutloulssne 2551 Uszaunadansamin

Inguszasdaasmsiniiunisynda uasiiuasslinisaduayunisdineusialyl



L o
LANA1TR9AY

' [1] http://www.psychology.nottingham.ac.uk/staff/cr1/mricro.html

[2] http:/www.offis.uni-oldenburg.de/projekte/dicom/soft-docs/soft03 e.html

[3] http://www.efiim.ca

[4] hitp://www.synergyresearch.com/SRView.htm!

[5] http://www.ablesw.com/3d-doctor/

[6] nau Lmﬂuﬁu Las 1‘W§‘"ﬁ ﬁ"HElW\‘ﬁ:F"ﬂ']ﬁ‘ﬂ;"’]\iﬂ’]‘wﬁﬂ‘ﬂ’l’l\‘itﬂmﬁfﬁﬂ’ﬂﬂ“IJEﬂEIﬂ’NN
adef @idndisd” Boyorlinusumniioudin angdsonssuenans aantiu
walulatinszaanindrqommisananseals w.a. 2531

[7]1 K. Sepsirisuk, T. Rungsawang and M. Sangworasil, "Fast Volume Rendering
for Medical Image using Shear-Warp Transformation.", Proceeding of the e

International Conference on Mechatronics (ICOM'01), Vol. 2, Malaysia,
2001. pp. 427-423.

[8] K. Sepsirisuk and M. Sangworasil, "Fast Volume Rendering for Medical
Image using Shear-Warp Factorization.", The 3" Bio-Systems Symposium
and Workshop, Chiang Mai University, 2001. pp. 118.

[0] swinsal fmunend, inwuge wndBge, 7978 Tundzad uavuls dasdad,
‘nadiupadalumsaanimidaummanisumddasnisulasszasmng
anafiAnne, nstssqimniemddsanssullngih a%edl 24 (EECON-24) snniiu
wmaluladnszaaninddrgnmmeannszile, w.a. 2544, wii 369-372.

[10] asimw InyadFauins, inuuga awdsqa, gawig L%@iwyaﬁLLa:u_ﬁa &asdadl,
"danesadmitaienimdaBunammenisunne®, nasdsrmiianima
Aranssulifin afedl 22 (EECON-22) NVNANENRELNTATAIARS, W.A. 2542,
w1 369-372.

[11] A.Rerkratn, K. Chitsakul, P. Suwanna, M. Sangworasil, “Electrical Impedance
Tomography System Using 3D Finite Element Algorithm.”, Intelligent Systems
and Technologies for the next millennium (TENCON2000), Malaysia, 2000.

[12] C. Pintavirooj and M. Sangworasil, * 3D Visualization from Radiograph”, 3



Bio-Symposium and Workshop, Chiengmai, July 151-4"', 2001
[13] C. Pintavirooj, W. Withayachumnankul, S. Tungjitkusolmun and K.
.Chitsakul, “3D Shape Recovery Based on Image Recoﬁstruction from
Projection”,International Symposium on Communications and Information
Technology (ISCIT),Chiengmai, November 14" —16" , 2001.
[14] C. Pintavirooj1, C. Ninkaew, M. Sangworasil, and K. Hamamoto, 3D
Visualization from Radiograph, International Symposium on
Communications and Information Technology (ISCIT), Chiengmai,

November 14" —16" , 2001.



ATARNUIN



wuuasdlannsidulu ReCCIT @eulsznnns 2551) Rusels

UWIUAIENNNTUNNE muﬁ’qmmmﬁuﬁnmwhgﬂLmusi'mqﬁu iavlseTemflunnlszunananin
uAZfLNNLATR PC iﬂnmmﬁ%muiﬂmmum?ﬂ?:manamwma unneidldoedelduninng
AFNNNARYIIM WM TUNNE (Image Reconstruction From Projection) n1sa¥1anaw 3 AR (Volume
Rendering W&z Surface Rendering) WUl Real Time uﬂnf-nni’:‘l:ﬂmnmgnﬁmm‘lﬁmmmﬁﬂma‘
Interface WL DICOM fuieesilewmdiizl DICOM Interface ﬁmﬁ?«agj‘lﬁ’

o L3 o

AAIATY: Tlsunsuuansnmmamsunne, nsa¥1anmiAnaaamnanisunme nnra¥enan 3

it ]
=)

4.2 ABSTRACT i
This Research concerns about a development of an application program called Medical

Image Viewer. The program is used to display verities of medical Image including CT, MR, etc. The
program is capable of showing a series of sliéed image, zooming and rotating an interested image,
adjusting an'intensity and contrast of image or image enhancement. The medical image viewer can
also read and save an image in many formats including the DICOM format which claimed to be the
widely-used medical imaging format. The program also includes an-important algorithm in medical
image processing which are Image Reconstruction from Projection and real-time volume rendering
and surface-rendering algorithm to display a 3D view of the object. The program is also equipped

with a DICOM interface whiéh can communicate with medical devices.

- Key words: Medical Image viewer, Image Reconstruction from Projection, Surface

Rendering, Volume Rendering, DICOM.
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