
Scaling EqProp to Deep ConvNets by reducing 
its gradient estimator bias

Summary

• Equilibrium Propagation (EP) is a biologically-inspired counterpart of 
Backpropagation Through Time (BPTT). However :

1. Only shown to work on MNIST
2. Optimizes the squared error loss

• This work : identify and cancel a bias in the gradient estimate
1. Scale to deeper architectures and closely match BPTT on CIFAR10
2. Adapt the model to optimize the cross-entropy loss
3. Still works with untied weights provided an alignment mechanism

Symmetric estimate of the loss gradient

Equilibrium Propagation [1]

Inference phase of the convolutional RNN with a static input
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Convolutional Architecture [2]

Optimize the cross-entropy loss with EqProp

Output units in the system : difficult to define logits

Distinct forward and backward weights

Generalized framework [3] :

Need for an alignment mechanism, we take inspiration from [4] :

: first order bias in 𝛽

We observe that weights do not align (dashed) without the 
alignment mechanism (solid)
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