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Sparse Representation for Compressed Video Sensing
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Abstract; Based on the nonlocal similarity and the correlation among inter-frames in video sequences, this paper pro-
poses an algorithm of structural similarity based inter-frame group sparse representation ( SSIM-InterF-GSR ) , which effec-
tively improves the reconstruction performance for compressed video sensing. In SSIM-InterF-GSR, the structural similarity
(SSIM) s utilized as block matching criterion to generate the group of similar blocks from the current frame and reference
frames. And then,the sparsity of the groups is used as the regularization term to reconstruct the current frame. Meanwhile,
the step-decreasing scheme for number of matching blocks is proposed during the iteration process of SSIM-InterF-GSR.
Simulation results show that, compared to the state-of-the-art compressed video sensing reconstruction algorithm ( Up-Se-
AWEN-HHP) ,the SSIM-InterF-GSR algorithm obtains a better reconstruction quality. The most gap is up to 4 ~5dB.
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AR SR H A B A 8 IR 1Bl B A B0 A T 22 IR X X
MG i) R ) — R R R
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SSIM-InterF-GSR H f4) 2. & 5 SCHk [ 11 ] #r Up-Se-
AWEN-HHP {jj EZ5 3 1 %F tb An 3k 4 Fion. SE5 540 5
SCER[ 11 ] 5820, B GOP = 8, SCE VR AL 22 0.7,
R AEWURFER I 0.1 5] 0.5 7251k,

I 4 5 BG5S 0] W, SSIM-InterF-GSR 7E K 2 %k
&0 2145 F Up-Se-AWEN-HHP. %} foreman, hall Al
coastguard JF 5], 76 A [\ JE S48 R A R F& 4 F , SSIM-
InterF-GSR E#4 it i PSNR 4 & F Up-Se-AWEN-HHP.
T AR SRR A 308wy, AR ST il A 58 0 WAL Y
S () EE A BT i PSNR 42 Tk B St 4 X} hall J3 41, 79k
WK FEZ M 0.1 5] 0.5 25 L i, SSIM-InterF-GSR
K H Up-Se-AWEN-HHP 43 5] #2 7} 3.34dB, 4.25dB,
4.44dB,4.72dB,5. 19dB. X2 K . (1) A SCH &5
FI AR AP A AE B 35 A i 7 3T B Ff s Pk 1T Up-
Se-AWEN-HHP 4 55 25 1] F 10000 % 22 15 5 76 28 5 35,
(2D-DCT,DDWT) 1 #5 i 1. 1 [ 22 #5522 e AH L, 3
TARL A 38 0 2% 2 15 2 19 3 b - B BE 6% 55 7 i 1Y
FER Y RIF T M ERAE 2585, A1 G ST 4 = 44 41
{E B fE SSIM-InterF-GSR 1, = S AR Wi AH L B4
1) 45 VG PC e 2[RI AR FR 5 ey , A ot Pk B g, AL o
Fy i P THE BT 5 (2) Up-Se-AWEN-HHP J& — Fft L i
B 2B A SR FE E A o DA B — S R SR R
CS SR A~ 0] {25 77 A= B A8 5% W) =44 JoT &5t 7% SSIM-
InterF-GSR H #4531 i, AR RUBR4H 1) 44 3 A 56 TR 2 3
ESTY, AR HIERH TAES SRR E
TP .
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Hi-STGSR! ¥ 30.32 37.54 33.94 39.76 35.39

03 SSIM-InterF-GSR 34.01 39.78 38.73 40.59 38.28

Hi-STGSR! ¥ 33.99 39.68 36.55 41.10 37.83

04 SSIM-InterF-GSR 36.73 41.48 41.19 42.14 40.39

Hi-STGSR!*¥ 37.24 41.46 38.83 42.40 39.98

03 SSIM-InterF-GSR 39.08 43.17 43.42 43.81 42.37

R4 CIF XA 5 X EWREEZ 0.7, B 88 Mk T+ PSNR

i AR WUR AL
igdl =R7R
0.1 0.2 0.3 0.4 0.5
Up-Se-AWEN-HHP!!'! 36.17 38.15 39.65 40.86 42.08
foreman _ cif
SSIM-InterF-GSR 37.35 39.53 40.95 42.24 43.53
Up-Se-AWEN-HHP!'!] 35.15 36.50 37.51 38.37 39.11
hall _ cif
SSIM-InterF-GSR 38.49 40.75 41.95 43.09 44.30
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SSIM-InterF-GSR 31.09 33.83 35.67 37.39 39.07
mother- Up-Se-AWEN-HHP!'!] 42.29 43.80 45.04 46.15 47.25
daughter _ cif SSIM-TnterF-GSR 41.56 43.77 45.20 46.56 47.88
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FELL B I0AR FRATTHRRAR A i A 5 VA P WL (.
SRTAESE PR b WL AL fS A REA A AL . Dy 1
FE43 ) FHALAT51) 1) Mo [R] AF 5GP, AR SCR I SCik [ 12 ] 1)
SR i 1) 37 2 A 75 v 0 W (R T A

TE LA WIS 4 SN A B 1 v, B0 GOP =8,
i 12 A~ GOP, 4t 96 M, {/j )7 51 2 15Hz 11 QCIF 4%
Y foreman | football F1 soccer. WL i) 3% F 3E & S 7
B JrHe Rk /N R 16 x 16. {F SSIM-InterF-GSR 1) B ' %
B, RHEMURAE R K se FIERALTRIE kB, SR SCHEWTIR
FERE nk s FIELALTRBE kb U XS H8 K LR RE A 4K
RBFENA A SCHa Ao 3k [Ty 22 A SR A 5 i i A TR B 745 3
AR AR TR RE MR RAE R IREE (k_sronk
stk B,k b) (A ANER S Frs, 3t 30 A pd. fFE 4,
WE 6 iR, 43 545 T PSNR I SSIM Ay 3 1) 4
MITERENZR. 8] 6 IR 25 ) T SR SCHR o B T 2 5 2% it
) PG 22 1B T 482 &5 ( Multireference-based Optimal
Multihypothesis Prediction, MRMH )" f1I MH-BCS-
SPL™ f WA s 45 A TEAG 50 K LR RE I 2. v
MRMH F1 MH-BCS-SPL &3 5 SSIM-InterF-GSR 7E4H 7]
WL AT AT 0 1, B 3 8 5 1% v et 7 1k o
A B B 2R R L. 740, R T 515 Go 00 45
PEREXTHE, B 6 45t T H. 264 i py 5 5 5 25 BLVE R,
Hagg k£ K QP 2358 16,20,24,28 ,32,36.

ML 6 (05 B R AT LA =458 (1) M T

MRMH #l MH-BCS-SPL, 3 F PSNR 5§ SSIM Ji ft 1T H
HEN 23T, A8 SCER v SSIM-TnterF-GSR BA fe 4 1Y) H 44
PEfE. PSNR i £ 352 2dB (P47t , SSIM e £ 1] i
0. 0381 HyPEREFET;. 5% &K MRMH Fil MH-BCS-SPL,
£j Up-Se-AWEN-HHP —# | 35 J2& 0L il 5 1) 22 1 1% B2 1
Bk, B AR E S P W R T I E A M RE (2) A
LT 5T MH A 5 40 35095, A SCOR 9 % i Bl F 3t i)
JEAVEE T TN B . X2 PR A X is Bl b A B 3 A, A1
AT [R] A B[] AH G PR AR /1N, 76 225 i b AR ME 2 31 47
() UG B 5 1 6 F SSIM-InterF-GSR 533 , AHALL R 2l i
DAL R AL R 2L 0 ot [0 AL ke 2 79 38 43 449 i, X6 32 3 e
BRI P, B T PN A AR R 4 1 A L AKOR T LR IE
AT ; (3) AH L TAE G0 H. 264, A& SCH) CVS F A
T RAER AR L AR A R K 22 85, XF428 3h b
i football ¢ %1 7E He 4 22 J& 547. 18kbps B, 3 F
PSNR PFHIFR 1, H. 264 85 A ALt 6. 79dB; 3 T
SSIM PEHI b7, H. 264 #5430 w5 1 0. 1017.

TE H R 2 643. 90kbps I, [/ 7 45 T football 3
G155 53 W ae R (B 7 (a) TR 6 i) 058 258 FTAEAS
R AS 7 22 (|’ 7 (b) H. 264" | & 7 (¢) SSIM-InterF-
GSR, & 7(d)MRMH"* |8 7 (e) MH-BCS-SPL'") F 14
FAILGERCR. B 7 v] LU B, 14 58 H. 264 i fift i
T 1A B Y E AR, A SCr $2 1) SSIM-In-
terF-GSR #5ET MH (1) L83 = 45 J2% 0 8 #4) 33 7% MRMH
A1 MH-BCS-SPL HA 5 4 i) B AR
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