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Multi-hypothesis Reconstruction Algorithm of DCVS Based on Weighted Non-local Similarity
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Abstract Multi-hypothesis reconstruction algorithm of DCVS (Distributed Compressed Video Sensing) introduces the
idea of multi-hypothesis prediction motion estimation of traditional video encoding into the DCVS encoding system, thus
improving the reconstruction quality for video sequence. In this algorithm, the blocks with big changes adopt the infor-
mation of current frame neighborhood blocks as a reference,and its performance needs to be improved when the neigh-
borhood of frame contains lots of textures and details. Through improving the idea of non-local similarity, this paper
proposed a multi-hypothesis reconstruction algorithm of DCVS based on weighted non-local similarity. In the improved
algorithm, the weighted non-local similarity is adopted to search the self-similar blocks in adjacent reconstructed frames
for the texture block in the block with big changes,finally generating supplementary reconstruction information blocks.
For text non-texture blocks,the weighted non-local similarity is utilized to generate similar blocks. For the blocks with
small changes,inter-frame multi-hypothesis reconstruction is adopted.,and non-critical frame reconstruction is assisted.
Simulation results based on different video sequences show that the proposed algorithm can improve the reconstruction
quality of video sequence effectively,and has better reconstructed SSIM and PSNR,and the PSNR is about 1dB higher.

Keywords Compressed sensing, Non-local similarity, Multiple hypothesis reconstruction, Distributed video coding
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Fig. 1 Diagram of DCVS based on spatio-temporal correlation

I TE G 5 g, A ) A 96 B i (K D) R 3R G B
(CS ), S it A0 Sl S B it LA [5] 119 R A 38R R, 76 2 B g
S G it BB 1 43 S AR AR RN AR, IF 0 5% R AR
N TS, OGS TR WO 2 R T S AT L T CS
PG4 B AS o . CS WL, X5 T /A8 4k B, R T AH 48 Wit % R 37
AL (R AR AR KB T R A 408 b X R L R R 4B 3
PR MRy 225, 3647 Wi i) 2 s AT T R AR
3. 27 A UE B AR, R TN 2R TN, REHE
e W B B P 5 A A A R &GN B Y . R SR A A
B 15 25 0 7 I A B HEA T EE A

1) Mo 18] 22 {5 13 7 4

1 © H AR ETE P SCBEWUE Sy 225 WL 7ERT R A2
Zwih YA A Sy L LI B KA m R M RE
T R RAE S ST RS CS B iy 2R (E .

w,; =arg min || x,.; — D, ;w | ; (@D

A
2., =D, w,., (2)

Horr 2, ZRIRAE ¢ WA i A EMEYG 7 D, 8 R 6 ik
A Ia LA B, b R — B g 1) B AR AS B B — 8 5w, A
BYMAE 0 & w BERIEE. ARXOMKX@QLFER, &
4 [0 50T 8 A A SR o, R /N TSR A [ ST, (L S T
HAEAFE] 2, LB v, » B K 20 (1) 38 2o 00 T 66 B @ %%
=2 (3) K i
w,; =arg min || &(z,;, —D,.,w) |
=arg min || ., —®D,w | } (3)
X3 (3) T £, FE B Tikhonov IE W4k 23R i, =X A
A Tikhonov B F, I M IMALE RS , sk 75

w,;=arg min || y,, —®D, w | i+ || Tw| } (4)
a3 .
w,.; = (@D, D" (PD, ) +A* I D) (DD, )"y, (5)

AT T L ph 2 (2) 78 B4 67 CS He i B B,

2) WU 2 (B % 7 A

5 ) 4 0 15 TR (L S ) 2 A A P
TR R 5 AR 5 L T CS /K WA [ 45 B 8 1 %
B T A T2 5 . A TR 36 A5 i o
BLRT F1 A/ o 2R 3 th 48 % B o1 00 8 91 i Bl b 5 9 1
B R R ECF I D, 3 3R (D) 38 (24 S CS By

i Bt

3) M B L1 AR R

S T ) 25 18 5 T g TP 2 (8 5 9 B L 347 95 R
P8 2 57 4 0 Mook 8 A7 5 7 6 2 L A SO R BT 0 RO
— B i A R — ), e 2

3 E-TmALER AR AR MU B0 53 70 =X 050 JE 45 2 AN
ZRIEENEE

AR SCHEJE T i 22 M K M B9 DCVS 8Bk 1 3k Rl B 9k 7 24
b, IR R AR Ak R B A AR S AE BAE R S % T
204 A% o 46 e AT A 22 0 TR 4 T B B 9k ko A 4 i
R R L 1 SE X AR AL B itk — 25 43 BO3 B, %o 0 3 B R
FH AR J5 F A AL £E B S5 B AH L PE B, B T R B Yk
Jr TR AH AR P B 9T A 24 A A RS B, IRk A SOkl SR AR
R He il AT 0B 5 L Bk v SR

2 5 3 PR -0 53k A R T 40 Y R A B A 4R B L T D% Ok
S v I R B S AR L AL B T R R T AR R R
5B L B B IR . A SO 5 80 3T He k47 2% Hesk
B 5 R T R AR A He v i) Al 2 B B ) fR7 2R A R i A AR JR S5 A 8
P AR R BB, R A SOk 05 0 Hb 3 85 25 19 3 M B0k A
Xof T /INAE A ATy W o R] 2 18 J AR AR . xR L /NVAE fR B
Fe 2 AR Bl B AR S I T A



1

b 55 T 5 45 < B TSI =) 3 AR R4 A R0 47 SR A 2 A 8 A ik 293

3.1 AR S ERAR L

G PR R 2 W) B 2 B A7 78— 58 RO I & L 3 Fl Bk & 9t
P b PSR AR R . AR 25 D o B9 1 E 4880, B T v
BT A5 R EAR A AN b TSR L Y BT
Bt 2 32 S AR 5 AR 95 ) R AR R AL BT 6RIARLBA Y G ﬁlﬁh
TR BB AR S AR R SRAR AP o AR A A SR B AR B R T
BRI A ﬁﬁﬂﬁﬁﬂ“ﬁﬁwmﬁﬁﬁ{uﬁwJllif)rﬁ
TR e S A O

B 2 AR AR A R B A . T LU AR AR I
NHY IR B AN [ o T LA AR5 A =l TR AR B [ B T 0 79
IS S 0t 2 I AR5 A A JR) AR R o A 408 TP ) A 418
o7 Tt B AT AR B Y JRg AR B

MPEGA4

WADI N \4
50 100 150 200 250

WADI N
50 100 150 200 250

B2 Ak R AR M I
Fig. 2 Schematic diagram of non-local similarity
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Fig. 4 Multi-hypothesis reconstruction algorithm of DCVS based on weighted Non-local similarity
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