Google G JOHNSHOKINS  Stanford University

IIIIIIIIII

Auto-DeeplLab: Hierarchical
Neural Architecture Search for
Semantic Image Segmentation

G

Chenxi Liu, Liang-Chieh Chen, Florian Schroff, Hartwig Adam, Wei Hua,
Alan Yuille, Li Fei-Fei

06/18/2019 @CVPR



Neural Architecture Search for Image Classification
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Neural Architecture Search for Dense Image Prediction

e Image classification is a good starting point for NAS, but should not
be the end point.

e Our paper is one of the first efforts to extend NAS to dense image
prediction (semantic segmentation to be exact).



Challenge 1: Network Level Search Space
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Challenge 1: Network Level Search Space
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Challenge 2: Need for High Resolution & Efficient NAS
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|dea of Differentiable NAS
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|dea of Differentiable NAS
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|dea of Differentiable NAS
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Network Level Search Space
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Network Level Search Space
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Deeplabv3
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Conv-Deconv
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Stacked Hourglass
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Network Level Search Space
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Network Level Search Space
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Network Level Search Space
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Experiments

e 321x321 image crops from Cityscapes
e Number of layers L =12

e 40 epochs; less than 3 days on one P100 GPU



Auto-Deeplab Cell Architecture
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Auto-Deeplab Cell Architecture

Atrous convolution is often used
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Auto-Deeplab Network Architecture
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Auto-Deeplab Network Architecture
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Auto-Deeplab Network Architecture
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Performance on Cityscapes (Test Set)

Method ImageNet? Coarse? mIOU (%)
GridNet 69.5
FRRN-B 71.8
Auto-DeeplLab-S 79.9
Auto-DeeplLab-L 80.4
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Performance on Cityscapes (Test Set)

Method ImageNet? Coarse? mIOU (%)
Auto-DeepLab-S Yes 80.9
Auto-DeepLab-L Yes 82.1
DeepLabv3+ Yes Yes 82.1
DPC Yes Yes 82.7
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