
Differentiable Programming à La Moreau (R. & Harchaoui 2022)

Moreau gradient
Instead of ∇f (x)λ, consider computing

∇ env(λ>f )(x) = argmin
y
λ>f (x + y) +

1

2
‖y‖22

1. for f linear retrieve ∇f (x)λ
2. for λ>f convex → grad. of Moreau envelope

Generic template
1. Consider back-propagation computations
2. For each operation, use BP among

GBP :∇f (x)λ

MBP : argmin
y

λ>f (x + y) + ‖y‖22/2

IBP : argmin
y
‖f (x+y)−f (x)+λ‖22+γ‖y‖22

MBP: Moreau gradients
IBP: Target propagation,

proximal back-propagation (Frerix et al. 2018)
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