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Multi-task Weakly-Supervised Attention Network
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_Attention-aware Multi-task Regression

@ Global average pooling ﬁ Cross-channel softmax Channel-wise normalization @ 1x1x1 Conv (stride 1) ﬂ 3%3x3 Convy (stride 1) ’ZXZXZ Conv (stride 2)

® Tensor multiplication @ Element-wise multiplication Lioc: Weakly-supervised localization loss Lieg: Multi-task regression loss



Multi-task Weakly-Supervised Attention Network

Method CDRSB ADAS-Cog MMSE

CC |RMSE|CC |RMSE|CC |RMSE
VBM 0.278 |2.010 |0.290 | 7.406 |0.289 | 2.889
ROI 10.380 | 1.893 |0.360 |7.358 |0.325 |2.899
LBM 0.431 |1.772 [0.527 [6.245 [0.331 |2.754
DMZ2L, 0.533 |1.666 |0.565 |6.200 |0.567 |2.373
MTN 0.447 |1.685 |0.539 |6.308 |0.458 |2.595
MWAN-S 0.616 |1.589 |0.631 |5.874 |0.603 |2.263
MWAN (Ours) | 0.621 | 1.503 | 0.648 |5.701 |0.613 | 2.244




Semi-Supervied Learning
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Multiple Instance Learning
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Tong et al. (2014) AD classification global excl bag
Chen et al. (2015b) cerebral small vessel disease detection global instance

Dubost et al. (2017) enlarged perivascular space detection local instance




Transfer Learning

Training data from
domain A

Reference Topic Task Domain Transfer type

Brain

Zhang and Shen (2012) MCI conversion prediction different same feature, multi-task
Wang et al. (2013) tissue, lesion segmentation same different instance, weight
van Opbroek et al. (2015a) tissue, lesion segmentation same different instance, weight
Guerrero et al. (2014) AD classification same different instance, align

van Opbroek et al. (2015b) tissue, lesion segmentation same different instance, weight
Cheng et al. (2015) MCI conversion prediction different same feature, multi-task
Goetz et al. (2016) tumor segmentation same different instance, weight
Wachinger and Reuter (2016) AD classification same different instance, weight
Cheplygina et al. (2016a) tissue segmentation same different instance, weight
Ghafoorian et al. (2017) lesion segmentation same different feature, pretraining
Kamnitsas et al. (2017) segmentation of abnormalities same different feature, pretraining
Alex et al. (2017) lesion segmentation different same feature, pretraining
Hofer et al. (2017) AD classification same different instance, align

Hon and Khan (2017) AD classification different different feature, pretraining

Kouw et al. (2017)

tissue segmentation

same, different

instance, align



One-pass Multi-task Network

Network 2 Network 3 OM-Net

(a) (b)

Fig. 1. Illustrations of (a) a three-model cascade pipeline and (b) our proposed
OM-Net. The model cascade pipeline contains three networks that segment
different tumor regions sequentially. OM-Net is a novel end-to-end deep model
that simplifies prediction using one-pass computation.



One-pass Multi-task Network
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Donec Quis Nunc

Lorem ipsum dolor sit amet, ligula
suspendisse nulla pretium, rhoncus
tempor fermentum, enim integer ad
vestibulum volutpat. Nisl rhoncus
turpis est, vel elit, congue wisi enim
nunc ultricies sit, magna tincidunt.
Maecenas aliquam maecenas ligula
nostra, accumsan taciti. Sociis mauris
in integer, a dolor netus non dui
aliquet, saqittis felis sodales, dolor

sociis mauris, vel eu libero cras.

Faucibus at. Arcu habitasse

elementum est, ipsum purus pede nullam, lacus molestie ut libero nec, vehicula eleifend. Repellat orci erat
porttitor class, ut adipiscing, aliquet diam et, pharetra sodales, feugiat et, sem cum, ultricies sollicitudin

sed auctor, imperdiet arcu per diam ullamcorper id tempor id vitae. amet eleifend dolor nullam erat,
dapibus libero duis. Enim eros in vel, Mauris pretium aliquet, lectus malesuada est leo ac. Varius natoque
volutpat nec pellentesque leo, tincidunt. Porttitor mollis imperdiet turpis elementum est. Duis montes,
temporibus scelerisque nec. Ac dolor libero senectus pulvinar. Etiam tellus lobortis lacus amet arcu et. In

ac adipiscing amet bibendum molestie mauris ligula laoreet, vitae vel, wisi at, id praesent.
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