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We consider a linear inverse problem from the generative model:
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1. What Is reshuftling?
2. Why we need reshuftling?

The key motivation:
s It possible to exactly recover the components
from the observation under this assumption?

We further assume:
Each component has the low-rank structure under reshuftling.
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Reshuffling 1s an extension of tensor unfolding.
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Incoherence measurement for each component:

mode-2

mode-3 mode mode mode . N .
4 IS8 @TT I A =gy e, 1O
7 2 X

mode-1|

}mgh rank

Mode-1 Unfolding 7,
3
................. o
-
Y

(a) a 3rd-order tensor with the size 3X3X3

Theorem (Exact-Recovery condition): The minimizer of Reshuftled-TD
equals the true components from the generative model when
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(c) The matrix Y by the propsoed tensor reshuffling
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1. We consider both cover and secret image as the components.

Reshutfled-TD:
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— reshuffling operation
Algorithm 1 Reshufled-TD via ADMM

2. Our theory guarantees that the secret image can be reconstructed.
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Initialize: The observation X,
the Lagrangian dual ) = sgn(X),
A =X/K, Vi, and p > 1,k9 > 0
Iteration until convergence:
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Reshuffled-TD
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//STEP 1: update every component A;, i =1,..., N secret i
for:=1,..., K do o i : reconstruction
B N B ———
A B (D (B (- Sy 1)) |
end for i
//STEP 2: update the Lagrangian dual ) |
yeyan(x -k A)
//STEP 3: update the scalar x b
K < pk (a) Generation (from components to observation) (c) Decomposition (inverse problem)
Output: (A;, ..., Ay)
D,(-) denotes matrix soft-thresholding. For brevity, we use random reshuffling in the experiment.
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