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Residual Neural Networks and their invertible versions

e Residual blocks: Tp+1 = p, + f(2n,0y), a scalar loss L(xy, 6) to
minimize

 Backpropagation:V, L =V, L+ 8,f(z,,0)"V,, L

e Memory issue in increasingly deep architectures: requirement to
store the Tn’s

e Solution: re-compute iteratively the &y ’s during the backpropagation
iterations

e Invertible models rely on constrained architectures so far

ResNet Momentum ResNet
Untl = YUp + (1 - Fy)f(wn, en)
Tntl = Tn i f(mn, 971) { Tptl = Ty + Unya
o Drop-in replacement: ResNet turned into its Momentum counterpart only by

changing the forward equations (same parameters as inputs)

Ln = Tnp+1 — Un+i,

e  Exactly inverted by vy = ~=(Une1 — (1 =) f(2n,0,))
n ~ n nyvn
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mmmm  Momentum ResNet

e  Avoids the memory bottleneck
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Momentum ResNet
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>>> from torchvision.models import resnetl01l
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Momentum Residual Neural Networks

~ResNet
=Momentum ResNet (vo = 0)
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Website: https://michaelsdr.github.io/momentumnet/

Github: https://github.com/michaelsdr/momentumnet

¥ pip install momentumnet]

>>> import torch

>>> resnet = resnetl@l(pretrained=True)
>>> mresnetl@l = transform_to_momentumnet(resnet, gamma=0.99, use_backprop=False)

>>> import torch

>>> from momentumnet import transform_to_momentumnet

>>> transformer = torch.nn.Transformer(num_encoder_layers=6, num_decoder_layers=6)
>>> mtransformer = transform_to_momentumnet(transformer,

>>> residual_layers=["encoder. layers", "decoder.layers"])



