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Compressive Video Sensing Reconstruction via Nonlocal Low-Rank
Regularization

TIAN Jin-peng™*', YANG Jie', LIU Tong", MIN Tian'

(1. School of Communication and Information Engineering, Shanghai University, Shanghai 200444, China; 2. Key
Laboratory of Specialty Fiber Optics and Optical Access Networks, Shanghai University, Shanghai 200072, China)

Abstract: Compressive video sensing (CVS) has great research significance in the video acquisition system with limited
sampling resources. In this paper, we proposed a reconstruction algorithm based on total variation (TV) and nonlocal low-
rank regularization (NLR-CS) to better reconstruct video signal from compressive sampled data. This algorithm consists
two steps: The first step considers local correlation between and within video frames, applies TV as the prior constraint
to obtain the initial recovered frame; In the second step, the improved NLR-CS algorithm is utilized to further reconstruct
video frame considering the nonlocal self-similarity (NLSS). This step first blocks the initial recovered frame, finds
similar blocks in the current frame and the key frames to construct low-rank matrix, then a low-ranking regularization
reconstruction is performed. Experimental results show that the proposed algorithm can reconstruct video signals well,
obtains higher video reconstruction accuracy than other CVS reconstruction algorithms.

Keywords: compressive video sensing; nonlocal self-similarity; block matching; low-rank regularization; total variation;
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(f) The Proposed (39.96dB)
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F 1 X T AR LS H At A SR DU AR
AR B B R PSNR M, A SCHEE S HoAth A %
HH L H A M RS BB B T, ASCHRVE S Video-
MC. 2sMHR. RRS-CS. SSIM-InterF-GSR #Lt, #
Akiyo JPH L4 B3R T T 13.48.2.33.1.31.0.83dB; £
Forman ¥4 _L 4 53T+ 7 10.08. 2.73. 1.83. 0.95dB;
7t Mother-daughter /7> %1 73 A3 T+ T 10.63. 1.88.
1.12, 1.65dB. 7E City /741 I, &L 8% Video-MC.



H AN 5 JF By 30K AR B N AL ARL SR R 48 R fn E AY 7

2sMHR. SSIM-InterF-GSR #H b, 43 Hl#&F+ T 8.03.
221, 1.1dB.
32 HAEERESH

A SCEE N NLR-CS SN et iiidh 47 H A4,
i FH PICCS $iEXt CS Wik AT 4120 B, B et i)
NLR-CS B3k 4) 2 B A itk — 20 B A 15 31 5 24 1)
AT, Horh PICCS Sk 2 A B, 8T EE
B RE ) TV A8 T A it LG RN AR it 5 17— it 1)
ZEA R (9). R ADMM #2537 (9) IR f#
WL, W HAF AR T AWM . AMEER TV 1
A o AR ZE () TV BB o = AN ) 47 AR
ik L IR A SR AR w A1 o, AR SL
W o FREHE ST o B IREREL, R TR
BRI, FERRR ADMM 34 AEAL—IR.

XPT NLR-CS %, & 56H H B4 1) NLSS
P TE A il R DG B ol o 4 21 i e B R 0 AR LR
B, SR J5 DAE IR Ak d /N A R 6 63 2 30 5o AR AT K
5.EEFER FEEPEL (6) BT INH SVT &
IR B ME R B SVD BB BAARSk, ST
PICCS Hy3:4125 I QCIF ¥ 2 AL, /N Ry
176 x 144, M HBATES P, YR/ 6 x 6, HE
—MEE, L9735 1000 N EUEEL, XT84 EUZ
TEAIURT C B i AL T AT 36 AN R, 351 36 x 36
KNPEFREE FE. 76 ADMM 145 0GR AR, #5352
X 1000 N E A I 36 x 36 K/ FESR SVD bR
B, TR AN R R S A FE R 50%.

T S BE I A, X QCIF A% U AL
$iF¥ %1 Forman. Akiyo. Mother-daughter-. city 37 2
¥,GOP KFER BN 8, KEMUERFEZ N 0.7,CS Wik
FEZR 0.2, SLIGHIZ 1T M 5E2 Matlab R2015b, Hiix
fic B 41~ : CPU A Inter Core i5-6500, 44 3.2GHz,
BT NAEN 8GB, RGMRAN Win 7. £ 2 N&EHIE
XA CS M fr)~F- 35 A A (] % B

*2 AREZETEMTHRFEERRE (s)

H R Mother-daughter Akiyo Forman City
Video-MC 14.3 15.1 15.6 15.8
2sMHR 7.3 7.5 7.7 8.0
RRS-CS 99.4 110.3 106.6 113.8
SSIM-InterF-GSR 178.3 182.5 182.0 180.7
The Proposed 165.5 167.0 166.5 168.4

B2 2 AIAN, Gk B R R 308 K
2sMHR. Video-MC. RRS-CS. A 5 LAl SSIM-
InterF-GSR. 2sMHR  H - 7F £ {5 1% 7l I sf 346 5 A%
IR, BRI AR S A H AT T, Ak i AR

FLASE T L. Video-MC S A ULIUIAE X 24 Hi i 2k 47 4]
GHEE M, ARG IEACH BT 1/4 15 A5 1R Kz 3)
fili T Ak 22 EE A, A HE S FE AR AR X6 T B 2sMHR AT
Video-MC [ 5 14 3 F 5 A B0k AH LU LA B B AR
#. RRS L J 31058 5 (1M 1] 5k 22 HAS R i 2 A
FZ BB TN, A (i ke ST AN SR AR RE I O E A, K
I 214 110s. SSIM-InterF-GSR 9% iy Tt & #1540
R i I 8, A 5 AR T 7 I TR e, E A — 1ot PR MR
FEI 5 A SCEVEA Y, 2098 3min. AR SCRIEIFER £
N 166s, T8I0 AR LIRS AR () 43 A Rl A
FRALALHE 1Y) SVD BRELE 7 S FERS (1) — 2, (B4
R, UGB T AMERRE Mk AT 4b 7
I, AN [ FAOAER R o Ac BE 22 ) Y8 A R 6 e A0 A4 i
£ CPU AT AL BRI, WA Z0A5 — AN B A 3 58 J
ZJEAREREAT T — AN R AL B, AN T 38 G i S 3K
RIS L. 7T PAE R LT GPU X EUR BRI RR
PRAL TR A3 HEAT FEAT AL B, M $ i T AT

4 %5 &

R SCHRE IR 52 1 A8 43 AR R SRR I AR A
R 4 B E A BV AE T ) CVS R SEIL T
PEREEE AL, 0T SRR 3R A 1 DGR T, 2 R IER
A By HAG I NLSS H¢tE, B PR AT 5% 1) NLR-CS =
PR AT A, CRAUE T DM R T
SRAE AT EAR A CS WT, 78537 F& 7 FLATUL Py AT
() 1D S 358 ' g AR PR FH A J= 30 AR ALY, A PICCS
LRI ) NLR-CS Bk ARG, &b A7 E A, 5258
gE R, AR T H AT £ CVS HEMF L Video-
MC. 2sMHR. RRS-CS F1 SSIM-InterF-GSR, Zx 35
R ARUT P B AL 5T B4 B B AR T AU
SR 5T 2 i ERORE G v, AELIE I 0 BT R B AR SC BV AE
IR I FR b B B0 RS AN A DG I AR B AR AL AL 1) R,
AT LA GPU A H AT A AR 38 M 2 vy A T8RS
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