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ABSTRACT

In this paper, we propose a method of extraction analysis of blood flow area on color doppler ultrasonography by using
4-directional contour tracking and K-Means algorithm. In the proposed method, ROI is extracted and a binarization method
with maximum contrast as a threshold is applied to the extracted ROIL 4-directional contour algorithm is applied to extract
the trapezoid shaped region which has blood flow area of brachial artery from the binarized ROIL K-Means based
quantization is then applied to accurately extract the blood flow area of brachial artery from the trapezoid shaped region.

In experiment, the proposed method successfully extracts the target area in 28 out of 30 cases (93.3%) with field
expert’s verification. And comparison analysis of proposed K-Means based blood flow area extraction on 30 color doppler
ultrasonography and brachial artery blood flow ultrasonography provided by a specialist yielded a result of 94.27%
accuracy on average.
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(a) ROI area
Fig. 1 Binaryizing ROI area

(b) Binarization result
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Fig. 2 4-directional contour tracking Process

1412



O]Xli}il ROI %

7“11]5}51 Ao 1?/‘ 2( )9} zg% 2% 9 u}/\g_g o]_g_
sto] 719 2(b)e} 22 4%
M2 eFAS, EHHEJ
]7}7“’ Ae-ol= %‘
%% ROI 9o 4
0}@] AL F=Th *}E‘rﬂa FEo|
A o] JerTt & HAle 7Hxiths JejshA
o]-gato] o|23kEl ROI g ol|A 4 whaF &2
7o g FEE= Ao WAe] 7hg & A
e G FeoR 7Hske] A AT 4
A4 7Heg &9 AEE FEH9
K-Means 7|9k 8L 79 -& 2-88to] A7 J9&

o]I ﬂllO
o{~)¢

o HU

L
g
o

1o

s
o

i)

2

o

12 % 7
2o

1
T 20
Do fr L

24
=

oo D4 o ol |

o5
o
of Mo
18 1K

=

B8 ol galo] 15 TS ule) SR Hiol AR
2 giek Jei #Ashe
shgoz deE Tl dolelo) gajal vt
co AE| R APAJTe] B

E% K-Means 33}, #|15-4]
A3}, Fuzzy C-Means ++3]3} 5-¢] )t} K-Means &
AP E8,9]= 717 shsellA HWE 5o dFow
tlolEutoly, siEl Q14 Bl sl &Fol == 285
o dol= dAH 27 %“ & 71t°E7‘ RIS
gol &2 =
%7] ﬁEV\Ei_J ol ﬁ@ﬁgi ﬁxjf?_H:}. K-Means
Srmelge Aol o7l K
olg| o] ZAE #lol= s "41
ol whe} vt SAS 2
O] FH3kE o] F= 2

M2

=
il

re
Mo
o
Lo
o
E
10

l-N

K-Means &

MEAEN°4ﬂﬂE§ﬂi F412 312 Hjole]

o} 7)) o & o]FojX WE| 2 FHE ) K-Means

IS SAG B Sl B FeE
Z40] ufel Zej2e|e] Anph gepAa 27 ME

20]= 4ol tfel HHoE 5L Beel A9}

A gre 57 AR

17k oo

N

_\_

= Qo FeaE F4 kS 74 cof 2t

i

|
r
e
A
=)
P
=
[}
QO
3
w
ne
kl
o
N
o
k=)
)
o
=
[
H-|
A
o
Bt
mjo
1=
02
0z
2
x
0x
ik
ofn
=2
lo
[
Ju
02
12
nd

9Alo] 7 ke o g okl B4 At WAL Al
7o RS FolAE B4 L S Y T
Sei2eg 34 2

J(V) = ZEHT*HHZ (1)

i=1j=

Al (DA ¢, 1 WAl Se&E o sig sk Hlol

FAHY Adoln

2,9k p, ko] Azjoltt.

Ble] Aol ot Fejzeel
;=1 &

No

3

| Centroid |

l

Distance object to
Centroid

l

Grouping based on
minimum distance

No object
move group?

Fig. 3 K-Means algorithm
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Table. 1 Confusion matrix

Specialist's extraction
Positive Negative
Positive TP(True FN(False
Extraction result Positive) Negative)
of the proposed
method Negativ FP(False TN(True
ceative Positive) Negative)
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Table. 2 Extraction result of blood flow area
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30 28 2

(b) Extracted blood flow

Fig. 4 Extraction result of blood flow area

(a) Original image

(b) Extracted blood flow

(a) Original image

Fig. 5 Result of failure to extract the blood flow area
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Table. 3 Analysis result of accuracy and precision

Average Accuracy Average Precision

Analysis result 94.27% 94.79%
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