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Figure, 1 The procedure of the automatic detection result in succession of classification
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for k=1 : n, (n=candidate number)
boundary = candidte {cordinate}
*object perimeter*
delta= diff(boundary)2

*compute roundness*
round = 4*phi*area/perimeter2
roundness(k)=round

end

perimeter=sum(sqrt(sum(delta,2))), (sqrt = square root)
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Table 1, Evaluation of intracerebral hemorage and skull threshold

Intracerebral hemorrhage threshold

Skull threshold

No. threshold No. threshold No. threshold No. threshold
1 157 16 160 1 237 16 233
2 170 17 165 2 230 17 235
3 168 18 155 3 233 18 226
4 186 19 159 4 225 19 226
5 183 20 174 5 238 20 228
6 167 21 176 6 240 21 229
7 153 22 180 7 232 22 225
8 173 23 167 8 228 23 230
9 174 24 187 9 243 24 228
10 184 25 188 10 234 25 238
11 108 26 189 1 230 26 235
12 173 27 163 12 225 27 237
13 169 28 170 13 226 28 235
14 160 29 154 14 229 29 240
15 164 30 165 15 232 30 233

Mean +SD (170,82 410.65)

Mean 4+SD (232 45.04)

Thresholding

Labeling
candidate

Figure, 2 The automatic detection process

Data Set

Normalization

Figure, 3 The PCA applied specific value extraction and
calculation process
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Figure, 4 The final detection of cerebral hemorrhage suspected area on the basis of morphological operation and labeling
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Figure, 5 The learnig image and feature image used for the study
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Figure, 6 The detection of the cerebral hemorrhage area candidate by threshold value treatment
(@) original image (b) expression of the same pixel value with the cerebral hemorrhage area (c) skull removal

Y Ag= ol

B
B M E X
O e

3

3



CT gold w1E8ol A5

stpen, fEeiddd 7Azle oY AEe] A9t go]
Ef wlojau shs WS 7S AIREe] Aolo] Ao =a
SiAAL 2F FH2 AT gho] Al A2 =22 19]9A
597 Eeies oRlth

I Mz

HEE Gl UiR A dEdAlelA 2o vt
2t} Fig. 6(b)oA HEE F9E E3sh= FAEe] 9
s YeERlIaL, Fig. 6(c)olx AdAoz Aute £
| Z

A ghol(Table 1 =) 28H 2y} F7iE AA 45T

&S B 5 ek aEh Fig 60) oHAHY RS
AAT Folw 2 GAut B gro] AR Go]

He A B 5 ok o)y 2nE vE &Y%
e

1(morphology) Ak
11174 OP—Eﬂ S vl

jin)

%'z‘s}aiu}, Flg 4(c)°ﬂ*1 7o
ANE T33P Y& 0] 0.80]3}0] disA

aEe

=

AN

L oox rlr
ol
o

ol
5

fr 2 ox K o fz lo
)
o
=i}
2
: 9
fr
oo
™
oR
oi
il
é
;‘.:
o
_>L
o
sl
2
ol
o

Euclidean distance from input image

4000

3500
3000 |
o
o T i
2500 F oF @ P
i OO
fo) o o]

2000 o

1500

1000 -

500 - T
o
u] 10 20

[
o) ¥ |
] OO OO
D e i
g GO
al|[[|F i Y
40 a0 B0

Fgure, 7 The distribution of the study image comparison value with the specific input image value at the classifier

Figure, 8 A case wrongfully taken for the cerebral hemorrhage area
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« Abstract

Intracerebral Hemorrhage Auto Recognition in Computed Tomography Images

Seok-Yoon Choi- Se-Sik Kang - Chang-Soo Kim - Jung-Hoon Kim -
Dong-Hyun Kim - Soo-Young Ye - Seong-Jin Ko

Department of Radiological Science, Catholic University of Pusan

The CT examination sometimes fail to localize the cerebral hemorrhage part depending on the serious-
ness and may embarrass the pathologist if he/she is not trained enough for emergencies. Therefore, an as-
sisting role is necessary for examination, automatic and quick detection of the cerebral hemorrhage part,
and supply of the quantitative information in emergencies. the computer based automatic detection and rec-
ognition system may be of a great service to the bleeding part detection.

As a result of this research, we succeeded not only in automatic detection of the cerebral hemorrhage
part by grafting threshold value handling, morphological operation, and roundness calculation onto the
bleeding part but also in development of the PCA based classifier to screen any wrong choice in the de-
tection candidate group,

We think if we apply the new developed system to the cerebral hemorrhage patient in his critical con-
dition, it will be very valuable data to the medical team for operation planning,

Key Words : Intracerebral hemorrhage, Auto recognition, Classifier, Computed tomography
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