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Implementation of Image Analyzer for Medical
Image Analysis
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Dept. of Information & Computer Engineering Inje University

2

2

oo

R

]
0T —
0% i
19 4
sy O

o X o

e Ml

UM HERZAH

mee = 0x 0d
e 1o x g

fon

TR
o4

mn

IH JsS2AHe EUE JHX
TFE 2 ¥ FEGIH A&
(o]

of Jige Faxel %

0z rir
I H

U G o T T T
Mo

y
19 50 30
=

2 0ICtH.

1. A8

omdie A& AT JAEY =FE
I PANA FUF L2ZEYAE o|LFo AL
I e AFolth 1y v FA AMEHAXE
FHEMNET2E Bl Media CybemeticsAF2)
299 Pharmacia BiotechAl2 Image
Analyzer, £ Carl ZeissAt2] Image Analysis
Vidas, KONTRON Electronik GmbHAF2l KS400,
MetaSystemAte] ZEXE FARAN 7], ZeissAte 4
AR A7) 4= Fairfield ImagingAte] 942 2 &
47|, YdRHitachi Genetic SystemAle] CCDBIO
Imaging System%°] itk U9 ZIdEE JA4E
2719 Az dejel B2 A& Relx e, of
T 9424 dayde] FdEHzn Uy WEY Aol
ot JEAElE A B gngde] 48 WY =&
€ B39 gelA Jdoo{il2lEIlM], o1& o1&F &
Luy gol olgol s ALHAXTm Jr}
[BI6)7]. AdAele BdE3 B AFE] FudAN
T g AgHoln Qe JMeEH B = dME

=M=l
T

Image-Pro,

[
w2

4
10
&
ng
3]
@
M
=}
08
0x
i
0x
o
=4
o
10
H

X T3It =, A=RY Y0
Azpol g % FEEe2 1
MEDS SO WAt JpE2AXL OHOICIHE & gy
A =
S0 e M2E SlHEU

BMHE
e =]

Ok
=

> o
2
mo £ mn Y

x o

=20AME 2

= 2

D 09 oh
0;
L AL N

Mo 2 e oo

LL
4
J

>
(1%
0z
A
T x

HAGHE HL XN &2 48

FadAE 2 BHE 9% =FE A ¢ FE3n
F4 HeEl 24 9% wwd w4y 5L AN
Rolt}, 2@ oM ALAol da) A3tz 340l
Me 94348 2 B4L A% Jsn dgd e o
A AETE F 4N gadAE L B4y oE B
ola 5o ZEE WuA Fhr}

2. JjutstH

FdaAE 2 E4E 9% =Y Image Analyzer
(018 IMAN)¥E Visual C++& Alg3to sMsigde
H101111{12](13], 9= #AHANA @A T2
3 Aok IMANS <dAgEn gagddrsie 434
(Medical Image Technology Laboratory)olAle] &j&
A €4 2 HES A8 o8 Algo]l A9 m=
g Fhste B R TF Y Hojexm Yok dA
JAdE R FRAFEFTEHE deur)e] g4 A
A FHRZETE ALSHA T gleny oA
el APAAE &3] A o2 odggdin
EHAEAAA AR Holx| 1 gt

- 161 -



20014 S HED|HOY S EANSUEERE

3. gaxzEl ¥ BH2 oS Jls

IMANA A AL&-HolAE 752 F4EY
FAAE BEoZ Yroldg dA4HE 2L O
adelgd Mg Helgd M2 UFxA Ha,
4N texture analysis®} morphology
analysisZ & + ok AFAHY g5ES 05 F
1o ol A8t o).

H X O
T

X L GYEN =3E A% VSRR
¥ 1%
band split, histogram, edge

Color Image {detection, color model, box
4 classification, enhancement
A}
: histogram functions, point
P

operations, image operations,
2] | Gray Level

distance transform, fft,
Image K
adjustment, label, texture
imaging,
feature extraction, image
| Texture |, . .
Q information, texture operation
o
2 dilation, erosion, opening,
A1 | Morphology |closing, labelling, image
sorting,
etc magnify, rotation,..,
(B ESNE) | Process(P)’ Enhence(d Region(l) ™ MessureQdl Fromuency

! Adlustinent : i
.:z € 3:,-!5,!3]:1¢£

Gray Lovel 3
Harphology >
#mags Opsration

Histagram(H] ;
Histogram Equalizetion -
* Histogram Stetching
Histogrer Sliding *
Histogram Shink

a9 1. 32EaE o8¢ AedHs g8

a¥ 18 IMANS H7574 e J2EQHRG o
4% 715 44 HEsE 3 A YAL HoFn
At viwelA d4#dE HBELS process, enhance,
region, measure, frequency2 u¥o] FAEFHow,
a2 Qe ZE P BAZ file, edit, views 2 W
7t Stk

4. FMFE 2 249 of

® 2EaY #AH

Z1BHY 2B JE o &% dwst A 3
2E0WE vEAA E83E dynamic threshold 7}
sol cH214](10](11].

FEAAER BAE AT 71 e Fe g adol g
el Al uiro] g EolHoksts Aol glu, FAM
28 Jtsdllo sk REo] glth =83 o A
HeE 82 7% FoA dugdade Az € 24
dog BES 952 v E FAH Ytz 9o &
& ¥ 2% threshold 71%d, 2234 T3 vl
B7] Z3g HoldA A J4E dodEg= ¢ A
AA, o|FEHZ # AAAE AAI}A dAFEe Maw
27} 2850 9}t S| AETYF threshold 715 &
o] &3l ME G Aol ROIS HEd &8
T oy, ofzte] MAE HAol Had A FyY
Gl W=l E4EY, "z ol &3 B
B850l daslofol & wjr} i},

2% 2. threshold 7]

m G2z #A

daxde g8 9Aad adol FAeA 2 1047}
A FHA A dHlolHE ¥ & UEF IFgen,
co-occurrence matrix®] TAE& 329 1622 o

23 HEZ dqch Bee A9E WY 924 5

- 162 -




20014 3= YE/o|Cjo{ &3] EASSWUECEE

3gE RAFoEN

g ¥ adel Jyom
MRE WAZE gl AnE

LLR=
A% E 24 st

ontrast 10
aak Transtion Probatsity
onslaton

19 3. Texture Features Extraction

YaAs AANFY 4T olEs] JA) 5He ¥
Mo AolAw 7 ABSARY JANE o4
Aol o §3t71E ATHBIBII14). o 2 ol
Aol AREHe AT del wAz oluE AW
@ AAEA dolHs & & doH, 53 AR
& $eW A9 %9l APHAE o1&l ol W
g BAIE dot

B g4 @3

HEGAAA BAIGL Hof A5 27, 94,
o) ol 3¢ zAEY] A8 HolEdE st dHAE
AYJE PE$o] JehRS dZHgde 992 &
e Hdog gAsGon Azte A dAEE FH
A 298 & & A sSHs ok 29 4=
AEGAe] AREAZGS BAFn ey, 39 5%
e 9 Aeld o A Aol Z AA
W M4 FEE 29 694 B F 3ok

a9 4 AE g4 AZENES FAAD 94

g
o Ars g ARSA, FAFEAL 2¥IA F
AN g 3t g &
ed grhd FEAS HAEAE ¥tE # Ut 9§

o] AV|et EFHRE Tt Ao ARPE FAHY
F glen olg |, 2, WA, 4¥4 T o1&

3tAl 8 oHel(7](81[9]1[10].

SRNRRRE

‘wBE-R
IRRENFEaaREEs
B2dNZagenanet

a9 6 XY MAE FHENE

& Fo¢ £4 #3

Fast Fourier Transform(FFT)8 A3 44& £ &
313, High Pass Filter(HPF), Low Pass Filter(LPF)
7} Slth. DCT$ wavelet®t 37 ©& #4843 &&

- 163 -



200149 I HE|D|C|013t3] FASESUR =R

2% 7. Lena 949 FFT H3y23 44

5. 42 9 #% o7 uat
JEgd AU A I¥ A L BA =T

da ARt 9 IFEHE A E A3
7t Aste] d3 FAAES] AH/YTH J¥Y £
, AR g AdoE a7dY ol HFAH
=49 o2 B AT AFE] I 9=
ZigdM EL JAEAI AdE das e X9
AHEEHA T ok Sl Fdel diE BHEE
ou FAEY =T A BadE FolAa ¢l
Zhed, o8 d4AE #d dFVIEEY BHE
7ol g BHL T AU JEHPEd & =
w°] Az Aedo

N1 ol

X

i)

e we

28]

[1]1 Robert M. Haralick, et al, "Textural Features for
Image Classification”, IEEE Trans on Syst, Man
and Cyberu., vol. SMC-3, pp.610-621, nov 1973.

[2] Rafael C.Gonzalez and Richard E. Woods”,
Digital Image Processng”, Addison-Wesley, 1993.

[3] Earl Gose, Richard Johnsonbaugh, Steve Jost,
"Pattern Recognition and Image Analysis”,
Prentice~Hall, pp.327-379, 1996.

[4] Scott E Umbaugh, "Computer Vision and Image
Processing”, Prentice-Hall, 1998.

{5] J.Canny, "A Computational Approach to Edge
Detection”, IEEE Trans, Pattern Analysis And
Machine Intelligence, Vol. 8 No. 6, November
1986.

(6] A8z, “d4 94, A%, pp.175-199, 1993

[7] Gosta H. Granlund, Hans Knutsson, “Signal

Kluwer

Processing for Computer Vision,”

Academic Publishers, 1995.

[8] Ramesh Jain et al, "Machine
McGraw-Hill, 1995.

[9] Bernd Jahne, "Digital Image Processing:concepts,

Vision”,

algorithm, and scientific applications”,
Springer-Verlaf Berlin, 1995.

[10] o} 429, “CAedel A% tjNd G4, 4
2, 1998,

{11] %Y, “Visual C++& o] 4% UAd G4 AHg
ol F4E", pc =2, 1999,

[12) B84, “Visual C++ 6 @70l =", GAEWA}
2000.

[13] Milan Sonka, Vaclav Hlavac Roger Boyle,

"Image Processing, Analysis, ard Machine
Vision”, PWS publishing, 1999.

{14]Heung-Kook  Choi, Janos Vasko, Ewert
Bengtsson, Torsten Jarkrans, Per-Undo

Malmstrom, Kenneth Wester, Christer Bursch,
"Grading of transitional cell bladder carcinoma
by texture analysis of histological sections,”
Analytical Cellular Pathology Vol. 6, pp.327-343,
1994,

- 164 -



