28 2 ,2015 4

Vol.28 No.2, Apr. 2015 JOURNAL OF NINGBO UNIVERSITY ( NSEE)
s 315211
1 TP391 tA - 1001-5132 2015 02-0019-05
H.264
(8]
, IP ,
, - (3)
[9] H.264
(1) . Zhang ! . [10]
(ROPE), ,
. Zhang "
[2-3] ROPE , ,
ROPE . )
©) : [4-6] : ;
) 0~1 )

Wang 7] >

1 2013-10-23. : http://journallg.nbu.edu.cn/

: 60832003, 61071120 ; 2012BAH67FO01 2012R10009

-08 2011B81002
1990 ., S s : . E-mail: yaoting99@sina.cn

* : 1960 ., s s : . E-mail: zhouyu@nbu.edu.cn



20

2015

s t m i
If(s,t,m,i),
F(s,t,m,i),
D(s,t.m) = E{[F(s,t,m,i)— F(s,t,m,)]*}, (1)
)
IPPP I

B

P . 1

NI
BUFs

P
TP

fith =5
i Py
2 A ONGES
Fy 3 | [AINETES

Gl AR
N5

1.1

B >

D! = pE{[F(s,t,m,i)— F(s,t—1,m,)]*} +
(1- p)E{[F(s,t,m,i)— F(s,t,m,)]’} =

>

t-1

PE{[F(s,t,m,i)— F(s,t—1,m,i)]*} +
PE{[F(s,t—Lm,i)— F(s,t—Lm,i)} =
PRy (1t —1,m) + pD(s,t —1,m), ()

Regp (t,t —1,m) t

m
D(s,t—1,m) t-1 m
I 5
D(0,0,m)=0¢(
0 ), D(s,t—1,m)

b 2

e(s,t,m,i)+ F(s,t —1m’,i),

F(s, t—1,m"i) F(s,t,m,i) , e(s,t,

m,i)

D

B b

= PE{[F(s,t,m,i)— F(s,t—1,m,)]*} +

(1-P)E{[F(s,t,m,i)—e(s,t,m,i)—
F(s,t—1,m )’} = pE{[F(s,t,m,i)—
F(s,t—1,m,DP}+ pE{[F(s,t -1, m,i)—
F(s,t=1,m,D]}+(1-P)-
E{[F(s,t—1,mi)—F(s,t—1L,m,)]*} =
PRysp (L, T =1,m) + pD(s,t —1,m) +

(1-P)xD(s,t—1,m"), 3)

, D(s,t—1,m") t m

B

D(s,t—1,m") , [11]

D(s,t—1,m") 4

>

D(s,t—1,m"




s 21
1.2
, e(s,t,m,i)+F(s—Lt,m,i), F(s—-Lt,m,
, i)  F(s,t,m,i) , e(s,t,m,i)

Dy = PE{[F(s,t,m,i)— F(s—Lt,m,i)]’} + Dy = PE{[F(s,t,m,i)— F(s—Lt,m,i)]*} +
(I_P)E{[If(satam:i)_If(satamai)]z}: (l_P)E{[If(s,t,m,i)_E(S,t,m,i)—
PE{[F(s,t,m,i)— F(s—Lt,m,i)} + F(s—Lt,m i)’} = pE{[F(s,t,m,i)—
PE{[F(s—Lt,m,i)—F(s—Lt,m,)]’} = F(s—Lt,m,DIP}+ pE{[F(s—1Lt,m,i)—
PRy (S,5—1Lm)+ pD(s—-1Lt,m), (4 F(s—LtmiF}+(1-P)-

, Repp (5,5 —1,m) E{[F(s-Lt,m,i)—F(s—Lt,m, )]} =

m , PRy (S,S—1,m) + pD(s —1,t,m) +
. D(s—1Lt,m) s—1 t 1-P)D(s—1,t,m"). (6)
m , . s D(S—l,t,m,) (3)

D(s,t—1,m")

2

e(Satam:i)+ﬁ(S:t_1a 2.1
mLi),  F(s,t-1Lm,i)  F(s,t,m,i)
b e(SBth)i)

; ) , M Book Crowd
5 Xmas ( 59
: 10%) . , Book ,
DY = PE{[F(s,t,m,i)— F(s—1,t,m, i)} + Crowd  Xmas o3 3
(1- P)E{[F(s,t,m,i)—e(s,t,m,i)— 1
F(s.t—1.m")J'} = pE{[F(s.t.m,i) - PP, I ,
F(s—1Lt,m,i)F} + pE{[F(s—Lt,m,i)— . SSE
E(s—Lt,m,P}+(1-P)- (.
E{[F(s,t—L,m’,i)— F(s,t—1,m, )]} = 22
PRyp (5,5 —1,m) + pD(s —1,t,m) + 1 I ’ .
(1-P)D(s,t —1,m"). 5) , . o
, D(s,t—1,m") 3) ’ s 10%

(a) Book 1 (b) Crowd 1 (c) Xmas 1



22 2015
33 o i "Moot et e 5o pmpy e pumpis #*
3.01-a SR §4 e SBRl 6 L SEBRA 12| SEBRfE f 4.0 e SRR, 6 |- 5Bt

y 3.5¢
~2.5F ~5r g ~5r ~10r P / ~5
(=) (=] (=] F S (=}
% 2.0F X 4r X 4r X 8F x4
@ 1¢ @ 2 @ 2 @ “ Y o 2
o L5 o 3 3 4 w6 3
Ko} Kot £ Kyl / Kyt Y)
0.5+ ‘ 11 1k 244 !
% 5 10 15 % s 10 15 % s 10 5% 5 10 10 15 °
LSS LTS KRS T LTS KRS
(a) Book ( 5%) (b) Book ( 10%) (c) Crowd (
8r 111 3.0r 350 N 4.5r 5.50 R
T ! £ st 3.0 " 0 >0 "
6L 1l A o5l 3.5F 4.0
Sl Sal £2.0F P £3.0F = 3.50
X x 6 x x2.0F X 2.5¢ X 3.0F
4t | 1.5 o Z)0f g,k
sl | i 151 o = o <
¥ X3l K 1.0F | K 1.5¢ K 2.0+
s A A Ry e ot 10 f epmt 150 e pumfs
[|RP R < TV e <7 T B O A < BTN T
%5 10 15 % 5 10 15 % 5 10 15 % 5 10 15 %5 10 15%% 5 10 s
TR TS FL TS e TS LT e TS Py N e
(d) Crowd ( 10%) (e) Xmas ( 5%) (f) Xmas ( 10%)
4
SSE ,
s Crowd Xmas s , 1. 1 s 3
Book R >
, , 8% ( 7.11%),
1 %
> E
! N |D ¢ D ¢ | Book Crowd Xmas
S’ - S,
_—xz (5,0~ Dy(s,1) x100% (7)
N4 Dt |
3% 6.60 7.15 7.12 7.47 7.18 7.39
, s 0 , 8 1 N
5% 6.32 7.15 7.08 7.34 7.23 7.32
. D(s.t) : ’
0,
DO(S,t) 10% 6.41 7.18 7.06 7.52 7.18 7.32
0.28 0.03 0.06 0.18 0.05 0.07
H
3
H = Emax - Emin H (8)
> Emax >
> Emin
@) , Book , 6%~
Crowd Xmas 3% 5% 10% 8% R 0.3%,



23

(1]

(3]

.3 7.11%,

Zhang R, Regunathan S L, Rose K. Video coding with
optimal intra/inter mode switching for packet loss
resilience[J]. IEEE Journal on Selected Areas in Commu-
nications, 2000, 18(6):966-976.

Yang H, Rose K. Advances in recursive per-pixel end-
to-end distortion estimation for robust video coding in
H.264/AVC[J].
Systems for Video Technology, 2007, 17(7):845-856.
Chen Z F, Pahalawatta P V, Tourapis A M, et al. Improved

estimation of transmission distortion for error-resilient

IEEE Transactions on Circuits and

video coding[J]. IEEE Transactions on Circuits and
Systems for Video Technology, 2012, 22(4):636-647.

[8]

(9]

> H >

. , 2006, 27(2):264-266.

[J1. ,2003(3):44-47.
[I1. , 2010, 34(6):
71-75.
Wang Y, Wu Z Y, Boyce J. Modeling of transmission-
in decoded video[J]. IEEE
Transaction on Circuits and Systems for Video Techno-
logy, 2006, 16(6):716-732.
P
[D]. : ,2011.

loss-induced distortion

[D]. : , 2009.

[10] Cote G, Shirani S, Kossentini F. Optimal mode selection

and synchronization for robust video communications
over error-prone networks[J]. IEEE Journal on Selected
Areas in Communications, 2000, 18(6):952-965.

[11] Zhang D, Liang J, Singh I. Fast transmission distortion

estimation and adaptive error protection for H.264/AVC-
based embedded video conferencing systems[J]. Signal

Processing: Image Communication, 2013, 28(5):417-429.

Fast Modeling of MB-level Transmission Distortion for Stereo Video

YAO Ting, ZHOU Yu', WANG Xiao-dong, ZHANG Lian-jun, WANG Teng-fei, HU Bin-bin
( Faculty of Electrical Engineering and Computer Science, Ningbo University, Ningbo 315211, China )

Abstract: Packet losses during transmission severely affect reconstruction quality of video, even worse when it

propagates errors at a large scale. Aiming at evaluating the quality of stereo video, in this paper a transmission

distortion model is presented through studying the correlation between video quality and packet loss. The model

combines a fast MB-level distortion estimation approach with error concealment strategy of both inter-frame and

for transmission distortion modeling of stereo video.
Key words:. distortion model; stereo video; MB-level

inter-view MB copy. It can fast estimate the MB-level distortion for stereo video over the channel with packet
losses. Experimental results suggest the accuracy of the model, which is expected to shed some technical insights



