28 - 5ESYRY LTSS AP MR DALY J1Y L
=2 2006-43SP—6-4

O - -
TeLYRd duFEe AT A B2 Ty

( Three-dimensional Model Generation for Active Shape Model
Algorithm )

A A A, A& AT s 2T
( Seong—Jae Lim, Yong-Yeon Jeong, and Yo-Sung Ho)
Q o

£704 HolBg olgdle] B¢ Wol7l 7l e SERFTU(Active Shape Model, ASM)E ol FAe) 28 2 Aol
43Ho2 ASHD Yo A Bd 71w N A AA A4 L BAHdelineating) & A% S AR B oA
H(constraint) & ZHETHE HlA o) B J1 7gel vl 2 BHE ALk T 4 2d AN AEE 99
Ae 289 AAE 98 Fd(raining) WelH e AL BFude AYsE Aol M FadL BLH B0l
o, QAAE Adket £2 FAS doldlth AN IR 4ol g FoF UAE TAE BARAPDME 443
£ Zolth PDM A4S ARAE 483 534 (landmak) BE F Woleo) thgshs A4 Adsiel gk 29
U @A wel AHSHE BHY 5 A9 J]EE Azto] go| AudH, B R WD ¥ =FANE AR
A% 2RRd) 44S ¥ A2 AT /HS AQEh Fold A4NY FA B delH, 44U e the Y
o o) A4ET 1) A ZF dolele] Al Wkdistance transform) 2 ZRE Hit(mean) 2 A4, 2) W BoFolA A
EHoz EAMNS Mgty 94 AAA (tetrahedron) 718 AL, 3) A2 EA(distance labeling) 71¥-& £8 7t £8 2o
A 5479 A5Hpropagating). ¥ ERIME 50%2) B¥ CT JH029H Hivee 98 AL 2ue s, F7}
2 A% AR DU E(compactness) & ZAHT 71E9) AR B A4 1SS AN B Alsa 2 AR
o8 Y7 ATE RAW, & =R AAW S1EE A% 2 AT Qo ol Yold W= H§F 5 ek

Abstract

Statistical models of shape variability based on active shape models (ASMs) have been successfully utilized to perform
segmentation and recognition tasks in two-dimensional (2D) images. Three-dimensional (3D) model-based approaches are
more promising than 2D approaches since they can bring in more realistic shape constraints for recognizing and
delineating the object boundary. For 3D model-based approaches, however, building the 3D shape model from a training
set of segmented instances of an object is a major challenge and currently it remains an open problem. In building the 3D
shape model, one essential step is to generate a point distribution model (PDM). Corresponding landmarks must be
selected in all training shapes for generating PDM, and manual determination of landmark correspondences is very
time-consuming, tedious, and error-prone. In this paper, we propose a novel automatic method for generating 3D statistical
shape models. Given a set of training 3D shapes, we generate a 3D model by 1) building the mean shape from the
distance transform of the training shapes, 2) utilizing a tetrahedron method for automatically selecting landmarks on the
mean shape, and 3) subsequently propagating these landmarks to each training shape via a distance labeling method. In
this paper, we investigate the accuracy and compactness of the 3D model for the human liver built from 50 segmented
individual CT data sets. The proposed method is very general without such assumptions and can be applied to other data
sets.
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