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What is Matrix Completion (MC)?
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Advantage

There is theoretical guarantee to bound the reconstruction error.

Key Assumption

The reconstructed matrix is low-rank.
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Group matchng ! Unfolding ‘ Concatenating -
A linear transformation from high-rank to low-rank structure

An example — Non-local Trick in Image Restoration
A significant low-rank structure appears under some transformations. I

Problem

The conventional theoretical analysis for guarantee is no longer suitable.
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Our Work — Formulation

Our work is to formulate and complete the framework of this problem. )

We generalize the problem as Matrix Completion under Multiple linear- Transformations (MCMT):

min  [|Pa(X) — Pa(Y)[2 + A 3 12:(X)]. (1)

MyxMy D
XeR¥1H2 ic[K]

X, Y € RMixMz _ the target matrix and its observation;
Pq : RMixMo _y RMixM: _ sampling projection;

() o gD . .
Q; : RMixMx _ RN"XN>" _ |inear transformations for each i € [K].

. () o (1)
Q; can be represented by a 4th-order tensor, i.e. Q; € RMixMaxNi7x N

isin=
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Our work — Main Contribution

Theorem

With some assumptions on the Q;,i € [K], and further assume that the tuning parameter
satisfies A\ > ||Pq (1) ||[2/V' M. Then the reconstruction error is upper-bounded by

Mol <0 (1 Mgy (K2 + M at(@n)) @

where dmax(+) and dmin(+) denotes the maximum and the non-zero minimum singular values from
all Q;’s, respectively.

4

The upper-bound of the reconstruction error is linearly controlled by the condition number of
the transformations.
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lllustrative Experiment

. ik N ¢ MomtT .
Observation FBCP FaLRTC MCMT » NNM (Sketching)

%,

L
RIKZN

Zhun Sun (RIKEN-AIP) CVPR2019 June 20



Guaranteed Matrix Completion under Multiple Linear Transformations

Chao Lif

Zhun Sun (RIKEN-AIP)

L

Wei‘ Hef Longhao Yuan!'  Zhun Sun' Qibin Zhaot#

Email Address: chao.li@riken. jp
Poster 1D:162

TRIKEN-AIP, Japan
fSaitama Institute of Technology, Japan

§ Guangdong University of Technology, China ‘
RIMEN
CVPR2019 June20 7/7



