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» Extracting centerline of anatomical trees in 3D ¥ :
medical images L= argmin (Y ULIT)+ Y B(Li.L;))
L={L1sLn} o1 ei;EE
Goal

" Encode the geometrical and topological priors of
trees B(L;, Lj):degree of deformation of the model

\ *= Ensure a globally optimal tree extraction solutioy \ when part V; is at L; and part V; is at L; /

Methodolog

U(L;|I): degree of mismatch for part V;
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- Pictorial node: 3D anatomical tree L= argmin E U(L;|T) + E B(Li,L;))
bifurcations L={L1.Ln} 527 ei; EE
- Deformation cost: branch e
directions and lengths statistics Unary Term Binary Term from
via an ANN Geometrical Statistical
lij: mean of displacement vectors Priors

T,;j = U,:J(ﬁﬁ'— u’ij)
Tji = Uj;(£;)

2;j: covariance matrix of
displacement vectors

i =ULM5 Uiy B(Li, L) = [Ti5(L:) — Tya(L5)) M [Ti (Li) — Tja(L5)]

Experimental Validation Furcation de
bifurcation det./
Method M (mm) pp (mm) -
path init.
- _ manual
Validation measures: A Tracker [1] 9.41 + 6.84 921 £ 9 |t seed only
Np:number of detected bifurcations with distance less . _
than D from the ground truth locations. B OO0F [2] NR 3.24 + 1.68| manual bif. det.
M: mean distance between the ground truth B PP NR 2 L 1k Db d
bifurcations and the corresponding closest detected ] vVinimal path + ANN + S T -2 | manual bit. det.
bifurcations. Proposed
bl . . Dl . oposes 14.54 + 16.54 [4.87 + 4.84]  automatic
ILp: the average distance between centerlines (pict w/o stats + mininal path)
Proposed
Bl . . Tropeset 8.39 + 7.41 351 + 24| automatic
- . Tracke (pict with stats 4+ minimal path)
roposd = Tracker

TNR: Not reported since bifurcations are manually selected.

Performance of different methods on clinical data with measure M and pp,.
Distance unit in mm and values shown in format mean * std.

Number of detected nodes
with distance less than D

SNR ||oc (noise-free) 10

&n

3.3

M (voxel)|| 5.19 £ 3.30 | 5.29 + 3.23 | 6.69 + 11.29 | 7.83 + 9.3

Variation of N on real data for proposed
method and Tracker

Effect of SNR on measure M for synthetic data (mean * std)
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