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Hepatic Vessel Segmentation using Edge Detection
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Abstract

Hepatic vessel tree is the key structure for hepatic disease diagnosis and liver surgery planning.
Especially, it is used to evaluate the donors’ and recipients’ liver for the LDLT(Living Donors
Liver Transplantation) and estimate the volumes of left and right hepatic lobes for securing their
life in the LDLT. In this study, we propose a method to apply canny edge detection that is not
affected by noise to the liver images for automatic segmentation of hepatic vessels tree in contrast

abdominal MDCT image. Using histograms and average pixel values of the various liver CT images,
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optimized parameters of the Canny algorithm are determined. It is more time-efficient to use the
common parameters than to change parameters manually according to CT images. Candidates of
hepatic vessels are extracted by threshold filtering around the detected the vessel edge. Finally,
using a system which detects the truenegatives and the false—positives in horizontal and vertical
direction, the truenegatives are added in candidate of hepatic vessels and the false—positives are
removed. As a result of the process, the various hepatic vessel trees of patients are accurately
reconstructed in 3D.

P  Keyword : Automatic segmentation of hepatic vessel, MDCT image processing, Edge
detection, error correction on horizontal and vertical direction

7Y wAEe] oAl AARS Heldhe B 59 Aol
| A= Zaslt) o] ¢ o] Aol MPo g wEE It
: = o o] MEHE k5ol AUtk & ATIME olzigt A4
AL sfdsta 7 uiFe] s Q1A flske T 23
o] FAl 3k 3lelE o]-83h= edge detections /\]—Q‘GPE]-
B AT 522 FolAolut 1] BES AASe =
2 8700A B FRE A T3] 5t CTHoZHE
el Ex3ke FHES A FEsk= Aol

o)

1 3t o G Bollre BR WS Idsb] $lste]
CT(computed  tomography)t} MRI(Megnetic  Resonance
Imaging) F&& T2 A3t ghou, H2dle et =
ol MDCT(Multi Detector CT) <o) Az ik
MDCT 32 @2 4] Hlo[EE 217] wlEo 37143 A=
E 98l we A7 =o] Fasith ofd o[fE BREATE

93 du|ES0] A Auksx ek [l. 2tHAF
B oz daolA 7k ulie] He &3 AL 7ol

g Adel} Xgo) Z23 oJulr} Yok ol tek AEA 7o) BBe FE3) fate] A Brodozng
ol X2W F sh= 1t oldolth 53] AlAztolale Al 7S pRaof dtiel. Ztel SREE Zao wr)E oy
o] 7+& wolyje} sk & kS I Ytk ool glsle] daEaIRS ol gslt (1Y 1). 2YAIS Foid
71ZAe] 7ol $7+8 FalAlolA| o) Aa sl olw) ko) W wh)E 180 FMgtelth 1ol sidehs Wolgky
Satel A7k 97k 7 URe] R v|Foe THE 99X FRE ol8dled He FEF morphological
oH1], 283 7 o] Faele 71242 Wrlske 2 filtering®] 71 3 erosion o] g3ke] Wi 7+ )R] 8
3 9zolt2). 7he) B AA%d JoIME HALE 87 By 2o I 2 AAS T g 7+ 23] gare
o] Abgjol wa} Aol @A 22v) Eg dud) g3 dilaton ABAA Yele] GAow AL FEH 7

BH7h 0% oEE Zrh 7o) g9 ke Ault o & Il 2 4 gk
£ % 3] WEls] 5% Ao) Fae) FAg} 2l that
ARE sjokale AL 7k b0l dold Bl Aol

FlEdl TR 7t @@ FEUBS 4 g

Z 7H U gAe) uly)o) ule) £ o] AAE D FEZ 200000
A% olg3te] ol=E AASAY B %7)E o) g5t
T 9ole BN AT ol e R A7) | 0P
oPel gt FEue] e Bl AT seed® ;
FEOR AUshs At BEAldr & Aol

edge detection®} =4} WIS 7 o)g3lel it & bR Ab LAl AsL s Sl
Fi sl WAL 9 Aelat CTA] dehte B0
o] kst Aol kS ZA weith wiek Fale] wolzhul

= - T2l 1. 22| SIAET
gL 2AEhE o] Foko] AR ZolRR] U= = =
S8 gus 4E 8 gol AdE RopAA = Fig. 1. Histogram of liver

o

Adl
=

_IU




Edge Detections ©]-43F 2+ 83 F& 53

(b)
J2! 2 Morphology 930t Xz2| = ZH 1A ATt (FEE Z19]
2% 4 (b)2 BAloliMe] 2t oA Zn}
Fig. 2. The result of liver segmentation after the
processing morphology (@)Binary image of segmented
liver (b)The result of segmented liver on the original
image
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Fig. 4. The ratio of the vessel edge detected using Canny
edge detection and the significant edge (@) The best case
in sigme=1.2 (b) The best case in sigma=1.0
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