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Abstract:

cient reconstruction algorithm for compressed sensing of video.However, the residual reconstruction algorithm doesn’ t make use of

The residual reconstruction algorithm, which performs prediction and compensation at the receiver side, is an effi-

the sparsity prior of an image, and the performance of the algorithm all relies on the accuracy of prediction. This paper proposes a
reconstruction algorithm based on joint total variation (TV) minimization to improve the quality of reconstructed images. In order to
jointly exploit the sparsity of images and their residual, TV norm of a target image block and TV norm of its residual are both calcu-
lated in the established reconstruction model. To solve the minimization problem, new variables are introduced, and an iterative algo-
rithm is developed based on the split Bregman method. The experimental results show that when compared with other traditional al-
gorithms, the proposed algorithm is able to provide higher quality of reconstructed images at the same sampling rates.
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R T B i DG I SR A R, JF 4R GOP i K
JE ABTE BOHE AL iy R RS2 IR S50 R e AR AT 9. 5
Hb 5T H s B S 2 1) 3 Bl 1 5 | R AR AR TR 56
PERFARIN, T A 6 1 [R) A 2 R B DR b, 7 s o &
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FEASCSL G, BEE 4 P ok 25 iy S0E b F i 3
. Ho SR (6] R F 2L F i ME/MC #2517 B0 L SPL
Bk e AT AR 25 T, 10 9 MC-SPL; SCHR [ 7] 3% ] MH T
W SPL A A 7% 22 F A, it o) MH-SPL; SCHK[ 8 1R A
OF TR G A2 3K TV Y58/ M [ iR 17 5% 25 3 4,
ICH OF-TV IR B 2 w2 0 1 3 T A 1) Sk
AR L, IR LS MH US4 B R E

7% MH-JLL B A SCR LD R JTV, 20 BRI 3 F 8
) ME/MC,MH ,OF 3 F 5 325 Bl I 4 i [E145 , A8 1 117 H g
5% 90N MC-JTV \MH-JTV 5 OF-JTV.

MC-SPL il MH-SPL ] % Fi Fowler 2 #% 2 it ) FF i
AR E 4T 525 (WAL : hitp: //www. ece. msstate. edu/ ~
fowler/BCSSPL/) . 7 MC-SPL 1, ME 43 ¥t K/NE K 16 x
16, 3 RE T R/NEE N + 20, MK R E N 144
33 7E MH-SPL 1, MH M8 R % ROTI0E + 16 R,
SR Af MH 0 2 85000 7 B FA% B H I- T E N 0.25;
SPL B T XU S /NI AT 3 153 fif . W T OF-TV, 3R
FHSCHR [ 14 X A TFIRACHS SEBE OF 00 (P 4E < hitp: //
people. csail. mit. edu/celiu/opticalFlow/ ) , NS AR
SCHEE JTV IPERE, &1 X OF-TV, 5% JH Wy vk 16 B F
WEBREE: —FRTTTHTRM TV uEm /M )
AU TVAI3(TV minimization by Augmented Lagrangian and
ALternating direction ALgorithms ) 5. U (R Ak hitp: //
www . caam. rice. edu/ ~ optimization/L1/TVAL3/) ; 5 —Fp
TR 29 AT split Bregman 3%, i
T, J5 3 6 22908 OF-TVSB.

FESE I AR SCE RN 2 B3R A TG 1
TLE F AT, 00 ¥R TVAL3 Sl 37 5 45
B, ERRELE R N CE N 150, TTRR « iR E A
10~ AR SCAE A R X, o, B,y Flp S 5 E
4 6,0.20,0.55,0.15 1 0.5.

JE53% A CIF( Common Intermediate Format) f#] fore-
man” F1“football” . 75 R AL 3t d FH BCS P11, 43 He R/
32 x 32, @ K FHBEAL = A B . D3l 21 A i 10 i,
{56 1 W RE S G BEMT. JE SC B i (Y SR AR R, XK
0.1.0.2.0.3.0.4 F1 0.5, R FH Z 5 — i © = g i [,
FEf FHAS W) 32l 7 58 40 S0l o A 5 SR BT A RAE R R, =
Ry +0.1,%— R TVAL3 53k 4700 57 55 4. SC0 7
matlab V- & AT, THE AL S AL BE AR R Intel i5-2300,
F45h 2.8GHz, 174 4GB.

4.2 KWERSH

2 1 L 2 3 BIER T 1% foreman” F#81] 1 football ™
JF5,9 IR H T SR AE 5 SRR T 9 iR SC T4
FRIEAE {5 M . (Peak Signal to Noise Ratio, PSNR).9 B 7
J7%E 0 1 TVAL3!S il 37 55\ MC-SPL®’ L OF-TV'® | OF-
TVSB, MH-SPL7 , MH-JL1'B A J 7% 32 J7 %€ MC-JTV , MH-
JIV \OF-JTV. MRy Hp &5 5T LA i LA 4538

(1) 5707 8 A0 He, 4 5 %€ MC-SPL, OF-TV , OF-
TVSB 5 MH-SPL ¥ 0] i B b $2 7 8 B4 . 7
TN R D T, M TR0 AR 56 B ) ME/MC B,
I AAEAR [FRAEZS MH-SPL AT MC-SPL. 7EfIG R AL
T, OF-TV P85 MC-SPL #:31 ; 7 H R RFEF T, OF-TV
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PEBERE T L Z B MH-SPL. 15 B OF-TV % 2% il i) T
R 2 A UK. TE R R FE R T “ foreman” 7 51 1, OF-
TVSB B 22 T OF-TV, HAt i 40 T P& PERE #2305 J iR
P 3 T AT, TVALS Eb split Bregman 33 5 5
H L TVAL3 3G A& Tok = d .

(2) H AR MH-JLL 25545 75 1 T 4k 25 it 1 A Y iy &
GRET I HJETE BCS I 7 U, /N o3 i )2 B0
/b DWT 38 N AN F6 B . R 0G, MH-JLL (94 BB 25 T MH-
SPL, F5 5l 75 F 3 R B R T 1Y “foreman” J7 51) H 22 BR %58
..

(3) A7 % MC-JTV , OF-JTV 1 MH-JTV 1£ A [7] 5
G115 A SRAEFT (1 3 A T34 5 PSNR 43 J31)
T 3 Fhak 2 E @7 % MC-SPL.OF-TV #1 MH-SPL, fJ #E K
HARSCHRE W R AR TR R 2 A
R EEEMNE, R T split Bregman J7 3% 474k 2
Y OF-TVSB K fE#E 0 OF-TV . i M 1 56 31E T A 3¢
SV PR AR B T 2 AR AR T R RS TV B X
(6) , 1M A T 12 M5 AR 11 36 1R Mg 350 B 2 BRI split
Bregman J5 % . IL4h, OF-JTV 1 REAL T MC-JTV, MH-JTV
PEREL T OF-JTV. it ml i, 55k 25 |t Bk LL, B
SRAR AR X T o At 32 0% AR P o A1, (H R TR
B 0 LA AT RE 4 T AR SO PR

() FEiB B AR X - 2% 1 “ foreman” J 1) 1, 5 7 BB
AR, MC-JTV \OF-JTV \MH-JTV ¥4 8 m 3 45 s 7R &
JZ3Z B 1) football " - 41 H , 138 7 2834 25 T B 5.
JREAE T, —J7 i, BB 32 3 45 7500 o i R RIS s 5
—J5 T , “football” J7* 51| £ PR AR 47 =F & , 75 21 4 K15 78 B

JFE AN F i
F1 “foreman”FF I E 2 E 4 F 15 PSNR LLE (dB)
LRI ES 0.1 0.2 0.3 0.4 0.5
TVAL3!S] 23.33 | 27.50 | 31.13 | 34.31 | 37.14
MC-SPL'®! 27.68 | 31.27 | 34.22 | 36.61 | 38.75
OF-TV'#! 27.34 | 31.46 | 34.78 | 37.34 | 39.66
OF-TVSB 26.48 | 30.74 | 34.61 | 37.35 | 39.70
MH-SPL!”] 28.87 | 32.93 | 35.43 | 37.52 | 39.36
MH-JL13] 28.48 | 32.32 | 34.29 | 36.23 | 38.31
MC-JTV 28.36 | 32.87 | 35.88 | 38.36 | 40.71
OF-JTV 29.50 | 33.47 | 36.33 | 38.79 | 40.%
MH-JTV 29.92 | 34.31 | 36.80 | 39.07 | 41.17

e 1, B 144 T AEAE SCHEUR AR RN 0.3 1)
TEBLT , “foreman” JF 31 F11“ football " J3 51 7E A [a) B 7 7 =
T C B Z i E A PSNR . N TR AT I, B, A
CJ7 % MC-JTV, OF-JTV . MH-JTV &% 0] @ 1 T 5% 2% &
#1774 MC-SPL, OF-TV . MH-SPL. YK , 1E “football” J¥ 3

MIZEH BB WU 5 38 K, 3 Pk 2 A T 21
PSNR{H A W 0 T . EZF SR 2 g T R84
S T PN L %) T e, R) Ot 7 R i R AR S (1Y
TEOLT KA T 8™ E iR 221558 MR, AU %
M TEia T 2 i A R A ST, TE o
JBE AT R 2E 0 A5 3k , R i A R 3 T PSNR 3K
AR IR A, R E K GOP I s, AR SC
T BTk 25 T Uy R AR TE ]
F2 “foothall” FF 5 EEE T PSNR k% (dB)

CISEES 0.1 0.2 0.3 0.4 0.5
TVAL3!S! 21.08 | 23.74 | 26.18 | 28.58 | 30.88
MC-SPL!®! 21.77 | 25.31 | 27.89 | 29.85 | 31.59
OF-TV!®) 21.91 | 25.50 | 28.05 | 30.59 | 32.93
OF-TVSB 21.77 | 25.33 | 27.94 | 30.52 | 33.01
MH-SPL!”] 22.55 | 25.67 | 28.09 | 30.17 | 31.95
MH-JL13] 22.35 | 25.36 | 27.24 | 29.50 | 31.47
MC-JTV 22.93 | 26.17 | 28.72 | 31.01 | 33.21
OF-JTV 23.19 | 26.62 | 29.19 | 31.57 | 33.53
MH-JTV 23.38 | 26.77 | 29.44 | 31.69 | 33.68

& 2 7R T “football " J¥* 51 AEJE S HEMTRAFE R 0.3

A 2R 6 Mt i) Jeg il B 8t TR S L i e AR R Rl DL
L7 3 Rl 25 7 4 5 %8 MC-SPL, OF-TV 5 MH-SPL H
AL R TR 2 BB, IF B 3
3g L -+ MC-SPL ——MC-ITV

-5-OF-TV  —<— OF-JTV
375 - o-MH-SPL —s— MH-JTV

295
29
g 1 ~4-MC-SPL
2 -+ OF-TV
B 2855222 -o-MH-SPL
w0 2 ~——§:~~\}‘ - ——MC-JTV
[ ~eao_ B ——OF-JTV
OB o MH-
28 % e
. 9\\
S~ e
2751 R sttt

WiFS
(b) “football” ¥ 51 45 Jt

Bl RREEYRNZEMPSNREE(R =0.3,R,=0.4)
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TR s B T E AR AT 24 5T R R R
el , AR T MC-JTV  OF-JTV 5 MH-JTV GE#% A4 %
MR P 0 7 A ok A B8N, AR AT Y i R I 4
S BRI TR A RE Al AR RS A 1 A

.

(b)) MC-JTV(28.984B)

&

%
7 (€) MH-SPL(28.10dB) () ME-ITV(29.324B)
B2 R=0.3,R,=0.4T “football”FF3| 6/ M ER LR EMN

TRE LR

&
Iy

£3 “foothall” FFIREREA RMIEXEMFHERMELLE(s)

HERE 0.1 0.2 0.3 0.4 0.5
TVAL3!'S! 3.69 | 4.17 | 4.44 | 4.9 5.56
MC-SPL'S! 32.40 | 21.02 | 17.93 | 16.65 | 15.53
OF-TV!®! 11.06 | 11.89 | 12.76 | 14.13 | 15.14
OF-TVSB 13.94 | 15.33 | 16.93 | 19.30 | 21.56
MH-SPL!”] 14.23 | 13.35 | 12.94 | 11.65 | 11.01
MH-JL1t3! 37.34 | 40.31 | 45.34 | 47.52 | 52.93
MC-JTV 18.87 | 21.27 | 23.14 | 24.36 | 25.87
OF-JTV 22.86 | 25.20 | 27.47 | 28.54 | 30.13
MH-JTV 26.12 | 29.47 | 32.35 | 34.69 | 37.93
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