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MRE= IEEE Jack S. Kilby Signal Processing
Medal

&€ E453H (Compressed Sensing/Sampling, Ax=b)

NMRESEHBHN, BAECT LRI TXEF
EREKNRFREERE

O E.J. Candés, J. Romberg and T. Tao, Robust uncertainty

principles: exact signal reconstruction from highly incomplete
Emmanuel Candés, Terence Tao,

frequency information, IEEE Transactions on Information Theory, .
and Justin Romberg

vol. 52, no. 2, pp. 489-509, Feb. 2006. (arXiv 2004)
“For groundbreaking contributions

O D.L. Donoho, Compressed sensing, IEEE Transactions on .
to compressed sensing.”

Information Theory, vol. 52, no. 4, pp. 1289-1306, April 2006.
(20224F 3K IEEE{Z S 4ME#, “For groundbreaking contributions 2021F g3 5 AFRFIEEEZ S ALIE R
to sparse signal recovery and compressed sensing ”) IRRIRE . XY Za R A1 BY S A8 14 BTk
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& 54« E (Matrix Completion, SVT, Robust PCA)
B R L o) Bk & AR B B

O E.J. Candés, B. Recht, Exact matrix completion via convex

optimization, Found Comput Math. 9(6), 717-772, 2009.
O J. Cai, E.J. Candés, Z. Shen, A singular value thresholding

algorithm for matrix completion. SIAM J Optim. 20(4),

1956-1982, 2010.
O E.J. Candés, X. Li, Y. Ma, Wright J. Robust principal
component analysis? J ACM, 58(3), Article No. 11, 2011.

minimize rank(X)

subjectto X;; =M;; (i,]) €
minimize || X«

subjectto  X;; = M;;

minimize || L« + A||S]1
subject to  Pgq, (L+S)=Y
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TTEFEE/ K EHE (QMC/TC)

Z. Jia, M. K. Ng, G. Song, Robust quaternion matrix completion
with applications to image inpainting, Numer. Linear Algebra Appl.,
26 (4), e2245, 2019.

J. Jiang, M. K. Ng, Exact tensor completion from sparsely corrupted QMC
observations via convex optimization, Aug. 2017, arXiv:1708.00601.
Z 1%/ 5ntE7E (Color Image/Video Inpainting)
Z. Jia, Q. Jin, M. K. Ng, X. -L. Zhao, Non-local robust quaternion e
matrix completion for large-scale color image and video
inpainting, IEEE Trans. Image Process., vol. 31, pp. 3868-3883, NSS-QMC

2022.
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3. FRANRAS R

¢ xEERK:
u(x,y), (x,y) € Q cR®

L(i,j) = u(x, ), (% ¥;) € 2

® EEE:
u(x,y) = ui(x,y), -, Us(x,y)

L - [Lr, Lo, Lo), Lesgrn(isf) = Urjgrn(X; YJ)|




3. FRANRAS R

Tl SkEFETR VS MTHIEMKEET

> 3MKE:

o o =
o O O

0
70¢,:5,1)=1]0
1

— O O
o = 0

3
N
w
N’
|
© OO




3. FRANRAS R

Tl SkEFETR VS MTHIEMKEET

> Moo Q:: {qo+q1i+Q2j+Q3k|QOaQ1,Q2,Q3€R}

> SAEBL: © = =k* = ijk = -1
x|1 i j Kk
111 i j k
{71 -1 k -
jlj -k -1 i
kik j —i -
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3. FRFMASHHSTE M

F R IER B F A
& E5RE (TVIENL)

z=%K(u)+n

- A _ 2
arg min, TV(u) + % |,(z — u)?dxdy

®EZHEE (RBAR)
rpig ILIl, + A1IS]ly s.t. Po(L+S) =X




3. ZRIATA ST EM

A it
ZE4E: ill-posed problem BE&{: NP-hard problem

Regularization TV rank
Meaning Smooth Linear dependence
Expression TV(u) = |, IVuldxdy L], = 3 oi(L)
Problem Denonsmg, Deblurring Inpainting
Color image vectorial TV, SV-TV ?
Color video vectorial TV ?

HEXFMIRS: €#&PCA.BV ZjE. Waink. FREEKAZE BEIEETREZE...
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fft 5% B il SV-TV (u) = /Q V102u(z,9) 2 + 9yu(z, )2 + ay/10:u(z,9) 2 + |,u(z, y) Bdedy

¢ SV-TVEN R SRR SR

» Z. Jia, M. K. Ng, W. Wang, Color image restoration by saturation-value total variation. SIAM J.
Imaging Sci.,12(2), 972-1000, 2019.

A
min SV-TV(u +—/ K xu)(z,y) — z(z, v)|2dzd }
ur(w,y),ug(x,y),ub(w,y)envm){ (u) 9 Ql( )(z,y) (z,y)| y

& =5k & SVD:

» A new incremental tensor singular value decomposition model for face recognition, preprint, 2022.

A=UxSxV' [AZ]=USVT

x V.

T
U QI+, 8=8 = [(V 0] ;
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ﬁﬂ?’ﬁgﬁ:ﬂ A=U2V*=U|:El 2()2][VE:|’ 21€Rka, Vleank

® T EERTZE (Arnoldi J57%) -

» Z.Jia, M. K. Ng, Structure preserving quaternion generalized minimal residual method. SIAM J.
Matrix Anal. Appl., 42 (2), 616-634, 2021.

Hm(A,v) = span{v, Av,..., Am'lv} b-Ax=b-A(xo+V,y) = ro— AV,y

& R RIBENL LTI R

» Q. Liu, S. Ling and Z. Jia, Randomized quaternion singular value decomposition for low-rank
matrix approximation, SIAM J. Sci. Comput., 44(2), A870-A900, 2022.

1/2 1/2
e \"? [, k Sey/dk +4p+2 .
E”Ak+p—A” < (l-l-m) (;0’]-) . E”Ak+p_A"2 S (1+3 m ) 0k+l + 2p+2 120']
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O ¥~: RIPFM4. Y {LEERISE. Average spectral

error. Deviation bound of approximation errors £
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» Z. Xu, The minimal measurement number for low-rank matrix recovery, Appl.
Comput. Harmon. Anal. 44 (2018) 497-508.

» B. Gao, Q. Sun, Y. Wang and Z. Xu, Phase retrieval from the magnitudes of affine linear
measurements, Advances in Applied Mathematics 93 (2018) 121-141.
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