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PROBLEM STATEMENT PIPELINE

Statistical shape model Generates shape I" using coefficients & ~ N (0, 1) and Step 1 Step 2 Step 3
the set of principal components from PCA: calculate features estimate distributions classify
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% EVALUATION ON 25 SURFACES
Can we detect pathologies in a novel target given a healthy SSM?

Added data Missing data

CONTRIBUTION

e Unsupervised probabilistic approach for pathology labeling on surfaces

e Robust registration algorithm for fitting SSMs to pathological data

e Detection True positive rate (TPR) and F1 score, best at 1

THEORY e Fitting Hausdorff (HD) and Average distances (AD), best at 0 mm

Find @ and label map 2 that maximize the posterior distribution given target M : Standard SSM™ Robust SSM Outlier-aware SSM

with the SSM shape prior P(#) and a uniform distribution prior for P(Z): no detection  thresholded probabilistic

L S : 0.39 0.56
P9,z M) o< L(M | 0,2)P(6, %) (1) : 0.51 0.68

: 6.07 1.98
Likelihood Evaluate similarity of model surface 1" and target, using point 152 0 88

distances d; and region distance likelihoods (/;: healthy, [,: outlier):

L(M | 0,2) = | [ 1ndi (0, M)71,(d;(0, M)~ (2)
iel APPLICATION TO CLINICAL DATA

Outlier detection (E-step) Fix §. Maximize (2) with respect to Z by classifying
bi-directional correspondence [1] distances (£ : healthy class, k,: outlier class):

LIMO|2) =) Y zixl(d) (3)
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e Radius With added data (implants and overgrowth)

e Skull With missing data (teeth)

Outlier-aware fitting (M-step) Fix z. Maximize (2) with respect to 1 by
minimizing the distances of points within their classes [2]:

L(M,Z|0) =" 1,(d;(0, M)+ U(d; (4)
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FUTURE WORK
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e Investigate replacements for distance metric in double-projection step
0.4

. . target fitting
e Evaluate on public datasets for pathology detection on surfaces labels labels
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