Chapter 11 of UDL book https://udlbook.github.io/udlbook/

Residual networks

1. Shattered gradients Problem:
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Deep networks have uncorrelated gradients in earlier layers
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11.2 Residual connections and residual blocks



Deeper networks with residual connections
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Revisting He initialization variance propagation

a) |
) ) ) ‘ ‘ N
x—» f; i— o fo [— S e s
b) 1 !
x 1! fl 1 i: §§I 1 f2 I=:J=Xl Ly, f3 l=::’:=§§’;>
\,‘6 v'"z \,’5
C) 2 3




Why do nets with residual connections perform so well?

a) Residual b) No residual

connections connections




Common Residual Architectures

Residual and Bottleneck residual blocks
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ResNet 200 Model
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DenseNet.

Concatenate to output Concatenate to output Concatenate to output

3 channels 32+3=35 channels 32+35=67 channels 32+67=99 channels



UNet

Crop and concatenate

Crop and concatenate

Crop and concatenate
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