Improving the Ability of
Deep Neural Networks to Use Information from
Multiple Views in Breast Cancer Screening

Nan Wu, Stanistaw Jastrzebski, Jungkyu Park, Linda Moy,
Kyunghyun Cho, Krzysztof J. Geras

NYU

DATA
SCIENCE




Breast cancer screening with multiple views

screening mammography



Breast cancer screening with multiple views

screening mammography



Breast cancer screening with multiple views

screening mammography

Medio Lateral Oblique (MLO) Cranio Caudal (CC)



Research question



Research question

Radiologists

Using both views is essential to
make an accurate diagnosis
IN breast cancer screening.




Research question

Radiologists

Using both views is essential to
make an accurate diagnosis
IN breast cancer screening.

Multiview deep neural networks

Classifier

Fusion operation

Does it utilize information In
both views?

DNN DNN
A

MLO



Evidence of difficulties in multiview learning



Evidence of difficulties in multiview learning

[1] Nan Wu et al. Deep neural networks improve radiologists’ performance in breast cancer screening. IEEE Transactions
on Medical Imaging, 2019.
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Two methods that can help: Modality Dropout and Sharing weights
between part operating on each view.

AUC 3x ensemble
Joint ResNet 0.872 £+ 0.005 0.887
- Modality Dropout 0.876 £ 0.009 0.886
Shared ResNet 0.879 + 0.003 0.890
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