
Deep Accelerated Signal Processing (Week 8)

Erick Rodriguez
Advisor: Dr. HanQin Cai

Center for Research in Computer Vision REU

July 18, 2025



Preconditioner - Results

Figure: Matrix recovery with n = 213 − 1 = 8191; r = 20; α = 0.2; fully
observed



Prior Algorithm

Figure: Original HSNLD Algorithm (Cai et al., 2025)



Proposed Algorithm

Input: ΠΩf : Partially observed Hankel matrix in reweighted vector
form; r: rank of the underlying Hankel matrix; p: observation rate;
α: outlier density; K: number of layers; {ζk}: learned thresholding
values; {Pk}: learned matrix preconditioners

Initialization: Let L0, R0 be produced by spectral initialization

for k = 0, 1, . . . ,K − 1 do
zk+1 = G∗(LkR

∗
k)

sk+1 = Sζk+1
(ΠΩ(f − zk+1)

Lk+1 = Lk −∇Lℓ(Lk,Rk; sk+1) ·Pk

Rk+1 = Rk −∇Rℓ(Lk,Rk; sk+1) ·Pk

end for
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Dataset
I am working with a (69,69,4416) Hankel tensor with sparse entries
on NYC traffic data

Figure: Replicated speed map from Xinyu Chen’s repository
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Thank You!
Questions?


