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Progress

Figure: Memory efficient sparse SVD implementation, with linear
operators to represent matrices

Figure: Current output of my Python implementation
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Thresholding Operators

Function that takes an array as input and outputs the
largest-magnitude entries with respect to a parameter λ and zero
elsewhere

Let z =
[
10 20 100

]
• Hard Thresholding hλ(x)

For λ = 15: h15(z) =
[
0 20 100

]
For λ = 25: h25(z) =

[
0 0 100

]
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Thresholding in HSNLD

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



Learned RPCA Algorithm

Figure: LRPCA Algorithm (Cai et al., 2021)



Next Steps

Last steps to finish the Python code (∼ 48 hours):

• Fix the gradient calculation

• Add a timer

• Move from NumPy arrays to PyTorch tensors

Incorporating learning into HSNLD:

• Replace the hard thresholding operator

• Incorporate a neural network to learn the thresholding
parameters {λk}
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Thank You!
Questions?


