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Experimental Validation

Variation of 𝑁𝐷 on real data for proposed 
method and Tracker

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

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

Validation measures:
𝑵𝑫: number of detected bifurcations with distance less
than D from the ground truth locations.
M: mean distance between the ground truth 
bifurcations and the corresponding closest detected 
bifurcations.
µ𝑫: the average distance between centerlines

Methodology

Unary Term 
via an ANN

Binary Term from 
Geometrical Statistical 

Priorsµ𝒊𝒋: mean of displacement vectors

Σ𝒊𝒋: covariance matrix of 

displacement vectors

Problem

 Extracting centerline of anatomical trees in 3D 
medical images

Pictorial Structure

𝑈(𝐿𝑖|𝐼): degree of mismatch for part 𝑉𝑖

𝐵(𝐿𝑖 , 𝐿𝑗):degree of deformation of the model 

when part 𝑉𝑖 is at 𝐿𝑖 and part 𝑉𝑗 is at 𝐿𝑗

- Pictorial node: 3D anatomical tree 
bifurcations 
- Deformation cost: branch 
directions and lengths statistics

Goal

 Encode the geometrical and topological priors of 
trees

 Ensure a globally optimal tree extraction solution


