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Abstract Recently, remote sensing video applications have become increasingly important
in many wireless networks. Distributed compressive video sensing (DCVS) framework in these
applications has been studied to reduce encoding complexity and to simultaneously capture and
compress video data. Specially, a motion compensated block compressed sensing with smoothed
projected Landweber (MC-BCS-SPL) has been actively researched for one useful algorithm of
DCVS schemes, However, conventional MC-BCS-SPL schemes do not provide good visual
qualities in reconstructed Wyner-Ziv (WZ) frames. In this paper, the conventional schemes of
MC-BCS-SPL are described and then upgraded to provide better visual qualities in WZ frames
by introducing reliability estimate between adjacent key frames and by constructing efficiently
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motion—-compensated interpolated frames. Through

experimental results, it is shown that the

proposed algorithm is effective in providing better visual qualities than conventional algorithm.
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Fig. 1 MC-BCS-SPL Structure[2]
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function x= BCS-SPL(y, ©p, ¥)
for each block j
xj(o) = G)gyj
1=0
do
£ = wiener(x@)
for each block j
70 =5 + o5y - 0557
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(a)

function ¥ = MC-BCS-SPL{y, @5, ¥, %)
% = BCS SPL(y, ®g, ¥)
i=0
while { <« MAX_ITERATION
F1ne= MotionCompensation(, x,.f)
for each block j
yij = (DB‘fij
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E=Fut %
[=i+ 1
end while

(b)
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% = BCS-SPL(y, ©p, ¥)

X = Average(®, Xror)
else

% = BCS-SPL(y, ®5, ¥)
i=0
while i < MAX_ITERATION

i=i+ 1
end while

function ¥ = MODIF'ED_MC—BCS—SPL{y, (DE' " LIJ, xforward_refr xbackwm_d_re}:]

rmse_val = RMSE{xfO?wardjef: xbackwardjef]
if ( rmse_val < Threshold ) then

Xfor = ResidualReconstruction(Xryryard rer, ¥, Pg, ¥)

%me= MotionCompensation(£, X,.r)
%= ResidualReconstruction(%,,,., v, @5, ¥)

(a)

for each block j
Yref = (Deref
Yr =Y - Yrer
%= BCS-SPL(y,, @5, ¥)
X =Xpep + Xy

function X = ResidualReconstruction(x,.f, ¥, ®p, ¥)

(b)

Fig. 3 Pseudo—Code for RMSE-Based Reconstruction[8].
(a) RMSE-Based MC-BC-SPL Algorithm (b) Residual Reconstruction
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function ¥ = ENHANCED_MC-BCS-SPL(y, g, W, Xror rers Xpack ref)
corr_val = CORR(Xfor ref. Xback ref)
it (| corr_val > Threshold ) then
% =BCS-SPL(y, ®g, ¥)
Xfor = PD_Reconstruction(Xsor rer, ¥, ©g, V)
X = Average(X, x7o,)
else /f for low correlation
% = BCS-SPL(y, @5, W)

// for high correlation

Xme= MotionCompensation(®, Xror refs Xpack rer) /I MC
i=PD_Reconstruction(¥ ., v, ®g, '¥)

(a)

=

Xp=K-%

function x = PD_Reconstruction(x,..f, v, ®5, ¥)
for each block j
Vref.j = PeXref,j
X = BCS-SPL(yyef, @, W) // reconstruction of y,..f
i =BCS-5PL(y, @5, ¥) //reconstruction of y

X = Xypar + Xp

(b)

Fig. 4 Pseudo-Code for Correlation-Based Reconstruction[9]

(a) Correlation-Based MC-BC-SPL Algorithm (b) Residual Reconstruction

1
a1
N

1

(]

b

¢

4

v=)
<l
9

b =

ox o

2 L

(o
2

o
(R oox o o

(o X of

2 £

[
do 10 1o 2 x o oo B d dn

o

fa

o

[H oy

=)
juleA

2,

o

fr
g

ro,

v}
o

jule

off,

Y
=

Ik
v}

R

rﬂ_&o‘_?_,é_il-ﬂ:
nj

)
ol
O

-

N

_—

ol
[H P

lo o
/. )
o,
v}

&
ke
o2
o
o

lo

Pseudo-Code&
& 7IEe] A
ehul el s} o] 4] 7]

== ]
= =

MR



Journal of the Korea Industrial Information Systems Research Vol. 23 No. 6, Dec. 2018 : 47-58

d AT v A4S Ba 249wy 9F AsE NS WY
oA oA ol M 1Ee Bel wyo o Zol, WA BF YU Ao
23 293} 4 EES olF 7z |
RN E B4 $49 g sae Bt 2719 SWF F4
o wzzdage €49 wWHE AAd e TH
e pete e AREET15-17) [15]

function X = BiDir_MC-BCS-SPL(Y, @5, W, Xfor refs Xback ref)
cost = ReliabilityEstimate(Xso, rof) Xpack ref)
if ( cost < Threshold ) then // for low cost
% = BCS-SPL(y, @y, W)
Xp; = BiDir_Reconstruction (Xfor refs Xback refr Ve Lo W)
X = Average(X, xp;)
else // for high cost
% = BCS-SPL(y, @5, W)

im i BIDIF_MC(?, xfclr_ref! Xback_r'ef} ;’r,‘! MC
X= PD_Reconstruction(X,,,., , ®g, ¥)

(a)

a9, Fig. 6(a)] vhebd v}
CEEICERES
DN E RN K

o M WA

function x = BiDir_Reconstruction(X,..r1, Xrer2, ¥V, Py, V)
for each block j
Yrap1,j = q)ergfl,_j
Yvapzj = G)ergfz.j

Xy = BCS-SPUY 51, Pg, W) // reconstruction of y,..¢4
X5= BCS-SPL(¥V,-o 2, @5, W) // reconstruction of y,..¢>
X = BCS-SPL{y, ®5, W) //reconstruction of ¥
Xp=X-(x; +x;)/2

X = l:xre?fl +xr&f2]fr2+ X

function x = PD_Reconstruction{xmf, v, g, V)

for each block j
yref.j = CDeref,j
= BCS-SPL(Y,er, P, W) // reconstruction of ¥,..¢
= BCS-SPL(y, ®g, W) //reconstruction of y
K= H=X
X =Xpgp + Xy

X
X

(b)
Fig. 5 Proposed MC-BCS-SPL algorithm (a) the proposed MC-BCS-SPL

algorithm and (b) the part of pixel-domain reconstruction
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Fig. 7 PSNR Performance Comparison between the Proposed
Algorithm and the Conventional Algorithms (a) Foreman
(b) Susie (¢) Foothall
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