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We demonstrate an approach to predicting cancer cellularity which uses a combination of weakly- and strongly-labeled data to train a convolutional neural network, where the cellularity scores serve as weak labels and segmentation labels serve as strong labels.  By providing segmentation labels for only a small subset of the dataset, we add constraints to the locations of activations at the end of a fully convolutional neural network which predicts cellularity using a global average pool.  We utilize a recent neural network architecture, Squeeze-Excitation networks, which reweight feature vectors according to global content in order to refine local predictions.  Our method won the BreastPathQ challenge, with our best submission earning an average Pk of .941. Our method is also extremely fast, processing each patch in approximately 19ms, and a whole slide in a matter of minutes.
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Figura 1: A patch from the BreastPathQ validation set (left) along with the pre-pooling activations in the malignant channel (right).
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Figura 2: A whole slide image processed patch-by-patch to produce a cellularity intensity map.
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