Self-supervised learning
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(d) the concise framework
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: maintain variance
: bring covariance to zero
: minimize distance

: distribution of transformations
: random transformations

: encoders
: expanders

: batch of images

: batches of views

: batches of representations
: batches of embeddings
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# variance term of the loss

std_x = torch.sqrt(z_a.var(dim=0) + self.eps)

std_y = torch.sqrt(z_b.var(dim=0) + self.eps)

std_loss = 0.5 * (torch.mean(F.relu(l - std_x)) + torch.mean(F.relu(l - std_y)))

# covariance term of the loss
cov.x = (z_a.T@ z_a) / (N - 1)
cov.y = (z_b.T@z_b) / (N - 1)

# compute off-diagonal elements

n, _ = cov_x.shape

off_diag_cov_x = cov_x.flatten()[:-1].view(n - 1, n + 1)[:, 1:].flatten()
off_diag _cov_y = cov_y.flatten()[:-1].view(n - 1, n + 1)[:, 1:].flatten()

cov_loss = off_diag_cov_x.pow_(2).sum().div(D) + off_diag_cov_y.pow_(
2
).sum().div(D)

# loss
loss = (
self.lambda_param * repr_loss
+ self.mu_param * std_loss
+ self.rho * (torch.mm(z_a, C) * z_a_tic).sum(dim=1).mean()
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https://paperswithcode.com/paper/solving-inefficiency-of-self-supervised
https://arxiv.org/pdf/2105.04906.pdf
https://arxiv.org/pdf/2011.10566.pdf
https://en.wikipedia.org/wiki/CIFAR-10

