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Video Motion Features Based Multi-Hypothesis-Dual-Sparsity
Reconstruction Algorithm in Compressed Video Sensing

ZHENG Xue-wei, YANG Chun-ling, XUAN Yun-yi
(School of Elecironic and Information Engineering ,South China University of Technology , Guangzhou , Guangdong 510640, China)

Abstract: The existing approaches to reconstruct compressed video sensing achieve heavy quality fluctuation when re-
constructing videos with different motion feature. To solve this problem,combing the merits of two CS( Compressed Sens-
ing) methods:the clearly edges and fine details reconstruction of the dual sparsity representation and the effectively high fre-
quency noise suppression of multi-hypothesis prediction, this paper proposes a video motion features based multi-hypothesis-
dual-sparsity reconstruction algorithm( VF-MH-DSR) for compressed video sensing( CVS). The basic thinking of VF-MH-
DSR is that adopting a corresponding MH-DSR method to each video group( GOP) based on their motion features. In our
approach, we firstly develop a multi-hypothesis reconstruction algorithm based on multi-dimension reference frames in meas-
urement domain( MD-MRF-MH) and a kind of setting scheme for optimal similar block. Then, multi-hypothesis reconstruc-
tion algorithm based on multi-dimension reference frames in pixel domain( PD-MRF-MH) and a double matching criterion
to improve matching accuracy are proposed. Finally,we develop a strategy to determine the video motion feature and intro-
duce the scheme of multi-hypothesis-dual-sparsity reconstruction. Simulation results show that the proposed VF-MH-DSR
outperforms the existing state-of-art compressed video sensing reconstruction algorithms 2sMHR and SSIM-InterF-GSR by
1. 98dB and 0. 84dB respectively.

Key words: compressed video sensing; dual-sparsity representation; multi-hypothesis prediction; video motion fea-
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2sMHR 34.81 30. 44 36. 21 38.38 41.63
MH-DS 35.80 31.06 36.47 39.18 41.93
0.3 SSIM-InterF-GSR 37.17 32.21 39.29 39.58 41.36
MRF-DSR 37.16 32.83 38.55 40. 21 42.22
MRF-MH 35.94 32.20 38. 66 40.27 42.60
VF-MH-DSR 37.40 33.21 39.24 40.51 42.57
MH-wElasticNet 31.65 27.90 33.70 34.70 38.28
2sMHR 32.18 28. 54 34.62 35.93 39. 84
MH-DS 32.99 28.90 34.78 36.39 39.98
Ave SSIM-InterF-GSR 33.76 29.58 36. 83 37.31 39.20
MRF-DSR 34. 06 30.25 36. 59 37.51 40. 49
MRF-MH 33.28 29.78 36. 50 37.43 40. 67
VF-MH-DSR 34.57 30. 61 37.24 37.84 40.77

&2 VF-MH-DSR &% 53#k[13,19,23,24] LUK MRF-MH Bk
AR 2 BExT L ()

bR HAYH L hall football
Video MH'" 146. 2 153.5
2sMHR!!?) 7.2 7.5
SSIM-InterF-GSR %! 217.4 220. 8
o MRF-DSR (2! 38.7 40.4
MRF-MH 24.0 26.7
VF-MH-DSR 57.9 61.3

HI% 2 IS 45 R ] 76 Y, FE I fR J it 2sMHR 55
i, U EA P 20 10 R 1. SSIM-InterF-GSR 553 7
SBI 1 A I #8 F FE 8 4 AH DL R £ 4748 %X 5 Video MH 55
VAR P 420 A AR R B BE AT 2 i i T, R s s 1] 52 2%
JEHRES . T VF-MH-DSR 5535 v 4 ) fe 00 9 AR ALl B 4>
RBE A 1 DR AR L b 4 1 3 Bi0is 5 R 2% L FE T 3
f ). VE-MH-DSR S EVERE SR L A AT E T , I i) &2
2% BB AN Sk A — T I DU

4 #Fit

AR SR Y — P LI Z B4R ik 1) 2 (B8 - XU
B L (VF-MH-DSR) , f3 5 MD-MRF-MH & %, PD-
MRF-MH 53k UGS 5128 S AR AE A E 5 2 DL R 2 ik
- WU B AL 1 S BT S DA R R O 2 R
225 Wi LA DE ROk BE R T 2 s i - 22 E A 5
HErp W i R PR A T 2 AR b A R REAE IR th
THIAZ YR Z % W& )5 7™ A T R a] BEAH (L
B, DR R ) — b f 0 AR DL B AN B i 7 T 58 e — Fp X

DCECHEN J7 5, A 5 31 vy DT IE A5 52 9 A DL R 2. e
J 3R iz SRRk T SR ALY 51 1 GOP 1iz
SFAL S 9 PRidE GOP Mg g GOP, 1] FH 2 AR Be- WU il
ANFEATT ST E A, i 1) VF-MH-DSR 59525
T BURR BT 33 06 0 G L 440 1Y ) e T A A LA B 2
TR v R 7S AT A ) O A, AT (5 75 AN (] iz 2
FEIE BRI 5 (9 A R A B de . 0 32 92 30 4%
KW, BTt 9 VE-MH-DSR S95 FAG PR XS L BEAT 1
RE f5c 4 1 IR0 L 48 SR M B A SR A i — P R T
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