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ABSTRACT

Distributed compressed video sensing (DCVS) is a framework that integrates both compressed sensing
and distributed video coding characteristics to achieve a low complexity video sampling. In DCVS
schemes, motion estimation & motion compensation is employed at the decoder side, similarly to
distributed video coding (DVC), for a low-complex encoder. However, since a simple BCS-SPL algorithm
is applied to a residual arising from motion estimation and compensation in conventional MC-BCS-SPL

(motion compensated block compressed sensing with smoothed projected Landweber) scheme, the

reconstructed visual qualities are severly degraded in Wyner-Ziv (WZ) frames. Furthermore, the scheme
takes lots of iteration to reconstruct WZ frames. In this paper, the conventional MC-BCS-SPL algorithm
is improved to be operated in more effective way in WZ frames. That is, first, the proposed algorithm
calculates a correlation coefficient between two reference key frames and, then, by selecting adaptively
the reference frame, the residual reconstruction in pixel domain is performed to the conventional BCS-SPL

scheme. Experimental results show that the proposed algorithm achieves significantly better visual
qualities than conventional MC-BCS-SPL algorithm, while resulting in the significant reduction of the

decoding time.

Key words: Distributed Compressed Video Sensing, MC-BCS-SPL, BCS-SPL, Distributed Video

Coding
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Fig. 1. MC—BCS—SPL Structure[8].
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function x = MC-BCS-SPL(y, ®5, ¥.X.1)
x = BCS-SPL(y,®g. W)
i=10
while ¢ <« MAX_ITERATION
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end while

(b)

Fig. 2. Pseudo—codes in BCS—SPL and MC—BCS-SPL. (a) BCS—SPL[5] and (b) MC—BCS—SPL[7].



734 ZEIOICINES ==X M20H X5%(2017.5)

A7A, o= A 532011, = 343 53"::30]31
3l

WA 2 E Wiener I E %J ‘jr% HTE %3l /“]
AL 4 Atk olu), Wiener BEH & 3x3 =715 7}
A, 843t P o= DCT 22 H3S A3t
Thresholding( « )2 2] (1)@} Zo] AHHA}
71D = o \2logk (1)

A7VA, Ae AR ol
2, ¢ robust median estimator® 2](2)$} 7o)
Aeojdn

1, K H I Aol

median (z: (L))

(i) —
7 0.6745 @

SPLY Z8 =7d& |[DV*V-DY| <1074 o]3

)

L L

MC-BCS-SPLY| E35&7|dAes Foslr|25
B #x WZ Zg ol tid 4EH As y gs Al
= o] WA BCS-SPL H%}Oﬂl

D(z+1

>
‘if’
E
i
;1
]
_E
é
Fﬁ
[40

210718638 205422554 214738886 217.483448 205513440
212848963 208984922 225183696 213178208 215808863
214683862 220609787 220095671 218496531 221622651
m 208070789 211600089 2093477 200251148
TI4000157 22225414 206802372 218649188 167548843
229717277 214841238 216441001 151.889976
222445636 226229281 21490525 186921968 129118773
212335182 219660847 225269517 167.008732 144369963
21845802 211361714 180790057 142844365 150501248

(a)

2.2 7|& MC-BCS-SP 2|52 =&l ZAE

Z1Eel AJFA F2Y B BE 7k &4l
7IHE T Joz st Wl s d4ke] 7t
S8t E=g GEAN Y BAS FHE A 2F | H
Y ERE 5 0 9E 5 de Ao ok
wES 71l M s ATE 2 B4 vge
Foslr|go] zhe AR I 2do] ke Al
HAAR T S8 A%d & FEL 5 e A4
o] qlth. 23U Fig. 2(b)ol YERA MC-BCS-SPL
duEFe F2IJ EARS T o 4=
AAE WZ ZE Y-S BCS-SPL & g]Zo) o3 &
A A 25 o] 83l = ZH Yol AU 9=
< Fstet oju &Y & 9 BFoE FaA
€2, 59 A% 29 B2 28 2,0 FHEH
FAsA PPz Qs 2 B fE B2
A EAA st w9 FHo] e hEAlA 47
S A 2 F Atk o= A& CS F oA At
A3y dEe =9} 2 walsle A9E
5 & ok Bakshe A9l y, & 48 #@eE 3t

ER

BCS-SPLel 9J3) B3l 7 9ol BEds&
s FAAI= A
32 ForemanAl Aol A Z4E 0.7 018 22 A
£3}] 7]& 9] MC-BCS-SPL ¢18]&< 2835l
slagde] goz BU% o & Yehdt Fig. 3(a)
A e} 2ol g2o] AA WA S= Foleta 3}
H g5 Z2HEo] 079 8 & 1A YHAA

A= wrEA el HA ) o) ATl ML
H At A AAE =2 Qo 19
U 4 E0] 017 Zo] @A Ag=He AfdE CS
FAoA HWEHoF %Ji} sk y& T3k
BCS-SPL 4agl&& A 8F 2N 2471 25
o] A 2d Y BYE gAY Es A9E E F

rlo _8.

250031513 232523223 226534356 227.581629 225187949
242363092 223721655 244904302 223.996334 216.778978
248905474 229795105 241115664 245487888 242.378253

260.069633| 221434776 224056172 220566357 248.976068

224811507 231.119626 226821377 219.337054 221.397624

204191278 245772747 251194705 221739917 208.647929

250647412 24831356 254546161 216407953 210.268597
218904805 216977705 239106038 205876027 190.706854
225.54285 202.080854 216223403 212.628469 168.633274

(b)

Fig. 3. Reconstructing examples of MC—BCS—SPL algorithm, (a) stable case and (b) unstable case,
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function ¥ = ENHANCED_MC-BCS-SPL{y, ®5, ¥, Xror ref, Xback rer)
corr_val = CORR(Xfor ref, Xpack_ref)
if ( corr_val > Threshold ) then
%= BCS-SPL(y, &5, ¥)
Xror = PD_Reconstruction(xsor e, ¥, P, ¥)
£ = Average(%, xsor)
else /[ for low carrelation
% = BCS-SPL(y, @5, ¥)

// for high correlation

2= MotionCompensation(&, Xror rer, Xpack rer) // MC
%= PD_Reconstruction(Xp., v, 5, ¥)

(a)

function x = PD_Reconstruction(X,er, ¥, ©5, ¥)
for each block j
Yrafi = PeXrer.)
X =BCS-5PL{yyer, @5, ¥) // reconstruction of y,..p
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Fig. 4. Proposed MC—BCS—SPL algorithm (a) the pro—
posed MC—BCS—SPL algorithm and (b) the part
of pixel—domain reconstruction,
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Fig. 5. Reconstructed result with the proposed MC—
BCS—SPL algorithm for Fig. 3(b).
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