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Abstract FAFol glrh 20 A2gu} AAoIA global EHAF A&
A new algorithm using entropy operater with variable sl oA18 AEsiE MYH Bgx|of ulz} Ay 2 9
threshold for edge detection from 2D short axis wWol ofx] ¥ §AUY < glomz 2D MRS ofate]
echocardiogram is proposed. This algorithm is based on gy 246 ula} 7}1\:1_%5;1 | ey "azt ek
brightness, mean value of entropy, and variance value of Collms B2 cialt olA[dAtatE Mgt dxga
entropy in local window, This algorithm is effective to Bate] oA & HAEste AYS 3}5’3‘1} o] A¥olMEe At
process complex echocardiographic images due to the zpoll whE AEYXE AYsidn, HEY dAdYE 3
speckle noises, echo dropouts and characteristics of 2D a3 doleld EclE 508 17l ofxjs} vt
echocardiographic constituents. Results of computer thoof wl AW EAL} FF(cavity)BH 5& FYHOE vl

Ftol olstol olxlel ¥4 o1 F WAAsedrt. ralLt ol

wye HHPYAE Aol ool A Poohz
Aabate) wet 74 7t TIE BHAE A1l uRel 2 %

Yol 2t ABH-oIAF vl glojM WP ol

1. Me ek,

20 Az e FAolH olAFEE Rohh] fsAE 2

simulation of the proposed algorithm show excellent
edge detection performance comparing with other edge

operators which have been applied to 2D echocardiograms.
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LOG(1aplacian of gaussian), 9l NE=R¥] bz} ol glr} SYEolol: M2 Eu} date] B &alo] gl oA EE
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a1, 3x3 ¥
Fig. 1. 3X3 ¥indow
G = (ng + gyZ)I/Z ([)
o 71M, gxst gyl Zb 7} chR ot Yol FHAT)
gx = (g +2h+i)-(a+2b+c)
gy =(c+2f+i)-(a+2d+g)
UNIA O 2 sobel Qdalatiz ThE HAlAE Hr) $3o] it
sich. ey, 718718 Ao R 87 wFo] ojatmal
2] o2l JteAl 2 A&, WZohxE FA AE
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(2) Laplacian @14t}

laplacian @4lats Ba4do] Qi 22t o] d4txiz o
19 3X3 F¢ o°'—1°!l*1 A (2)s} ol Aoj™ct
Ixy =(a+b+c+d+ frg+h+i)-8e (2)
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2 utchste] Sh9aiel wolE mslx] oky] wiRel 20 Al
—8—!1} g ol ollx7} B3t A&H o] Aol 2 of
2| 7b ZzHch

(3) Spatial Difference ¢1Ata}

spatial difference d4lzl= ulEdatale] 4oz )
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Fig. 2. 2X2 Window

G = (glz + 822)1/2 (3)
AZIM, gt gz 4 2 o3} o] ARt

g1 =a-d

g2 =c-b

spatial difference ¢4zl QA AL o] A g
W A Ao s 2] wiol oxF9)e) HAER oz
2 ouicha @otohel 322 WrlE meisial aAsol 20
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(4) LOG At}
LOG Aatapel = Al (4)¢} o] At Hcl
U2G(x, y)=-1/2104(2-(x2+y2)/a?)
X exp(-{x2+y2)/202) (4)
o71M, Glx, y)¥= th&7} 3ol o)
G(x. y)=1/2n02exp(-(x2+1y2)/202)

LOG ¢ Atzbi= HVS(human visual system)oll M}ELS 5 ol Abx}
2A LOGAANY- o i1xb(zero crossing) & B3 A E AE
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1 1
H=- % X P(itk, j*1) togP(i+k, j+1)}/log9 (5)
k=-1 1=-1
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1 1
PO, §) = f(i, j/Z X flitk, j+1)
k=-1 1=-1
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Fig. 3. Mean of entropy obtained from 2D

echocardiogram,
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A& $lY dolele AgUos FE 2,252 ENAR
M2 Fd" BE250Y (standard phased array
scanner:Meridian, IREX}& o] &3l ©i& chde] 2p A2 S
v} GAg 172903 VIR R35leic). o] Alx gyl gyog
FE FAEEE B ¥ FH 2y 2371%0) e 12
2] VIR(SONY, BVH-1100A)o] =¥}sle] 1WA xR o7 =)
AAH o], o]F tix|lelof=(DT-2853)2 %=}213} 512X512
F4E AAch o] WAL 256X256 FA O HlolelE ¢4F
Al ¥, g AgAHE 9ls AP A(region of
interest) AAUW 2} g Zysh RES Y U
wi=x] dalg AA 110X100Q} Hratog J%am 20 4

253 ggolM olxlg HE] 4 ANe PAEE 20

H2guh Gl BYSo} Ax speckle HEE AANI 4
3f 3x3 B A12slo] MFL alstdony odxte] woizray
& $13}e] ujA 2pod AH(10) (background subtraction) & 2%}
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ot Fateld o2 § AFste MeldA TEEE 28 63
Hch
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e
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Fig. 6. Block diagram of the proposed algorithm
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Fig. 8. Averaged image
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Fig. 7. Digitized image
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(f) : result of proposed algorithm
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