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| Objective Motivation

Assessing absolute emphysema extent 1s difficult and
subject to substantial rater variability. Assessing relative
similarity 1s potentially easier and more informative.

Can visual similarity triplets be used to learn an
emphysema-sensitive embedding of CT scans?

Visual similarity triplets

Response

Reorder to satisfy d(z;, ;) < o(x;, xp)

Setup Bounded triplet violation loss

e [ .ow-dose chest CT of 1947 from DLCST A =9(x;, ;) — (x4, xp)

¢ 974 subjects 1n training group and 973 subjects 1n test group. 0 A<
e Visual similarity triplets simulated from expert assessed emphysema LialB)=q 1 A>u
yHIP P PRy % otherwise
¢ 2D embedding learnt with 3-5 layer CNNs
Learned embeddings
><x \)

X
“F<

e xO%  Box XX
7

X
Qs
X6 X

X%
XX
X

5

%

X
XX o

O
%

¥

L OR

Untrained Uniform sampling Supervised sampling
Triplet satisfication performance Conclusion
Test triplet selection method e CNNs can learn an emphysema sensitive embedding from visual
Sampling scheme All 0% 0-5% 0-25% 0-50% similarity
Unitorm 41.0 40.2  30.0 19.0 11.6 e Uniform sampling yields almost as good performance as supervised
Supervised 39.3 39.0 264 146 94 sampling
Untrained 48.5 48.9 44.3 37.2 29.2

e Next step 1s large-scale crowdsourcing of similarity triplets
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