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This paper [1] proposed the graph deconvolution network (GDN), a neural network unrolled from proximal gradient
descent that is capable of recovering latent graph structure from observations of its convolutional mixtures, i.e., related
graphs containing spurious, indirect relationships.

The problem is to recover the sparse latent graph AL from the observed graph AO =
∑K

k=0 hkAk
L by solving

ÂL ∈ argmin
A∈A

{
‖A‖1 +

λ

2
‖AO −H(A;h)‖2F

}
,

where A =
{
A ∈ RN×N | diag (A) = 0, Aij = Aji ≥ 0,∀i, j,∈ {1, . . . , N}

}
.

Denoting g(A) = ‖AO −H(A;h)‖2F , the proximal gradient iterations can be expressed as

A[k + 1] = ReLU
(
A[k]− τ∇g(A[k])− τ11>

)
.

By approximating the gradient with its first-order approximation

∇g(A) = −
K∑

k=1

hk

k−1∑
r=0

Ak−r−1AOA
r +

1

2
∇ATr

[
H2(A;h)

]
≈ −h1AO − h2 (AOA+AAO) +

(
2h0h2 + h21

)
A,

we have
A[k + 1] = ReLU

(
αA[k] + β (AOA[k] +A[k]AO) + γAO − τ11>

)
.

The unknown filter coefficients are then treated as learnable parameters Θ := {α, β, γ, τ}, which can be shared or
independent across layers. A MIMO architecture can also be used, in which the input and output can be tensors and
multiple sets of parameters are learned.
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