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Cross-layered Video Information Sharing Method and Selective
Retransmission Technique for The Efficient Video Streaming Services

Taewook Chung’, Chulho Chung'",

ABSTRACT

. b
Jaeseok Kim

In this paper, we proposed cross-layered approach of video codec and communication system for the

efficient video streaming service. Conventional video streaming is served by divided system which consist

of video codec layer and communication layer. Its disintegration causes the limitation of the performance

of video streaming service. With the cross—layered design, each layer could share the information and

the service is able to enhance the performance. And we proposed the selective retransmission method

in communication system based on the cross-layered system that reflect the information of encoded video

data. Selective retransmission method which consider the characteristics of video data improves the

performance of video streaming services. We verified the proposed method with raw format full HD test
sequence with H.264/AVC codec and MATLAB simulation. The simulation results show that the proposed

method improves about 10% PSNR performance.

Key words: Video Streaming Service, Cross Layer, ARQ, Retransmission
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Fig. 1. Video Streaming Service System.
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Table 1. Access Category of IEEE802.11e

Priority Access Category Services
1 AC_BK Background
2 AC_BE Best Effort
3 AC_VI Video
4 AC_VO Voice

MuBl27F 25910l H 7|t ;& tlolE FAlE°] 1
ol F Aol H=T & A AAsHAH.
P 2EYY AR=E FAskE 9% 24 AS

oft
r
>
[>
o
B
ol
2
>
LN
&
ol
o
2
r O
N
r
[o
do
ok

L of X yd
o oox dy
= L @E
i % R
T
e 4
il
o
)
ol
e
B
f
3
ul
o |
o
4y
g,
)
ol
(o3

jin}
M o fob

o1y

o
dm

N
-}
o
o 2w

Hrd st Aste vde AV AU

I
e
N
N
o
N

o o & o2 & X WM
2 o
o
[ oo I
o
S

&
<
@
=
oz
1>
o
o
oo
rO
!
N
s
olN
N
N
[0
ol
Kl
30
o

N
Do
O
=
[}
w
w

|
5
<
@
=
=
[
‘2
=y

Friendly Rate Control) ®¥4¢] 1t} TFRC+= UDP
Z1dke] HEjH|to] Edg T2 EZ9 TS NA
3 Aol 7|2 TCP RenoE R Y3 AL E

AE 7o r Efge] HAEFES ZHITTIL

=
=
b
8o
o
=]
@
Lo
=<
e
_?L
£
b
i
Mz,
o
it
o
fo

o
£ /As TF-WMFC(TCP-Friendly Wireless

Multimedia Flow Control), 5415 += izl €2 A4



856 ZEOICNEE ==X M18H X7=(2015.7)

2
M
1
o
o
N
e
=
ojf
S
e
flo
2
-

N r\l
- ﬂ}':
d
o
& =

w8
xo

N e

o

712 Cross-layer 3 WL
2ol A AAd AZE g g E <l
ste] A M IS BEF O
A2 s AT .’b‘-‘?’] 7ﬂ
oA 9&L& &4
to] @A RTT(Round Trip Tlme)L

¥ 29 AFe A GOP
B4 dFES AR

ol o
m

Z 1
[oL

B 3y

[
i
lo ol

oy
=

)
o
>.
rkﬂ

)
o

E

f
o

r

ol o

r

3

N
-

or Ho

e T (]
o
& b
B
32 |o
rlr _,E

fo B oL of oX o o A\ [
ol
rlr y
jn)
rlr
ot
B
N
N
30
o
)
=
-{11
2
0
of
o:
Kl
)
12

5
=wdAE 7E Crossflaye

%‘——wﬂlolﬂ A LﬂE$ zn
*o 4%

== HH:& oﬂ

2
0

A 5
< 53 "olHE Fudtet o B4 g A
HAo A o] oy} LAY H$ ARQ
(Automatlc Repeat-reQuest) 7|H< &l HolH
AEe] A EE EATHI0L HFE] B4 Al=H
oA F4 e HolHE AFS & £4 gde]
SR FABIATE Ack MAIAE AE e 5
olE o] ¢w HAUuThT AGET dolH ME
HAel A o7t ALY 7]EF o] 2 HolE A
Fo] Aafjetds A5 F4 o] NACK WAAS
AL3AY &2 o Uﬂ/\]xlg SEA e

3~
ofo
_(‘)L
rr
B
»
offt
n
lo
2
i o

3t} Fig. 4= ACKS
BolEoh

Transmitter Receiver
——_ Packet g3
l‘SU(:cesSj -____———-_;:
Ak
i
'———______PECkEE #2
(Fail) ————»
__NACKor "do nothing
————___fR Packet #2
etrap —

Y SMission ] -hﬁr

Fig. 4. ARQ Procedure of Communication System.

B =FL 2% AF3 71¥ Cross-layer A
WAl A Bt Yoyt Bl AlFellA 94 ~EH
tlolElo] AlF 54 1t Bk E&Z < AH|
25 AFE l“ "15—”.4 ARE 7IHE A+
735 214800 A Am
7—]‘7—]’94 05‘ o]' zHde] Fox 9
]E}EE} ol B

MH £ $487)

3.2 AeA A 71

321 AW ARE ¢ AR

tolHE £8 &2 A8t T4l &g 2
FeE At 13tde G4 2EYR 48|29
745 dRE I Holge 7] gEd £ 34S
AA el ARlE o7 ] B O R thFo] HE
sHA Aot °le B ATLERE A I
ZH Y FHolE ARE ugoE fZlg HAEs 4
F HelH 9 4?41 AAdE 35 ARE 033 2o

g g Atk

t
rmax = -
td

1)

transmitted ‘]vexpu'lyedrem aining

S (D) Agske N, £ A AdE Fse
5017 1, @ Wle] IR Aol 4 R8E A7 A
wolm, N, = YRS @ o] 94 =9

oA AA7A A AR S Aol N,

toolul A48 AL AT Golde I

rl



le————Initial Frame duration(t}———+
| Packet Delivery Remaining Frame duration(t:)——s
Time(Ty)
—te——————»
~— o o
#* # i
g g 9
o o ol
o o o
a a a
= = =
L w <
Next Video

Frame Occurs
(Frame Dead Line)

Video Frame Occurs

Fig. 5. Timing Values for Frame Transaction.

I~

A% Alzkelth Fig. 5= 4

2 Uk Aol ¢ ke A=Y |
O % t, = 1/Frame rate &=
AET F718E 2t o] HES B A4 A
= Ey 78] Ao AAF

AgstA & & Jdon o F J|ytew

> 4O
=8 oy

|
0K of
)
2l
= -
»w
rﬁ “5[
x oo 2 rlt
fFoE AF o e >y fo

o
o
2

2
-

o
i)
e
ro
4y
o
rin
of
oy
o e
At
T o

z0
A
™
ofy o
S
o F
=

oL
& HF -

« [lo
B
3
2w oo
2 1o
> o
oo @t
M on T ¢

o ol of

R = A A N DY
U
o

z
> Lo o
o
™
Elo m[o
)
o
>
i)
N
pass
rlr
n)
o
2
N
)
o

£
2y
rlo
o

—~
[\
~

=
rr
\
rE
2
o
ox
15
e}
217
fo
el
rE
2
H
»
=)
o

L

N, 5w ghe T2 A el A
HEG A B A A

Kl
of Ao s FajAorsty 1 ghe 7

2

o & W 1o

RN
o oy

r]l‘,
Z G

2

F18t Cross-layer J& L TR &8 5 MEY

A

T

Ok

g 857

T

Table 2. Selective Retransmission Parameter

w, I frame P frame B frame
0<w, <05 ACK ACK ACK
0.5 <w, <0.75 ACK ACK No-ACK
0.75<w, <1 ACK No-ACK | No-ACK
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Table 3. Bitstream Specific Information

Frame Type Frame Rate
T Value T Value
vpe (2bits) vpe (3bits)
IDR-picture 0 15 fbs 0
30 fps 1
I-picture 1 45 fps 2
60 fps 3
P-picture 2 75 fps 4
] 90 fps 5
B-picture 3 120 fps 6
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Table 3. Test Sequences
Test Sequence riverbed rush_hour station?
Resolution 1920X1080 1920X1080 1920X1080
Original Format YUV420 YUV420 YUV420
Frame Rate 30 fps 30 fps 30 fps
Data Rate 21.964.6 kbps 6460.3 kbps 7331.1 kbps
Compression ratio 3.5314 1.0306 1.1693
Avg. PSNR 39.038 42.443 41.432
st om AAME -8 Table 30 A2t A A% QA Ae 7€ B4 2EH Al=H
Ae zEde EA4S aEEA ¥7] gl SRl
42 T 8 A% NEE B} aglo] A A7 e} Bk 2L <
B =RoA A Hed g% - FQ & 5 Sltk ey & =RellA Alkeks A A
s e RRe LYYl A% Asg gy A4S UHE Akl H9 Iaesle] A 2 49
N7)= Aoty B Holxe GAF ~EgH X8| 29 LA gEo] dAEA Eolere Ae AUY
A A M A AE 7Mooz QF [-Zd Ao pet Bz Yol =MUE HF A &
A% A 35L& AFPsta 1 A FH AES B o] 71& A=' A TE As Eld + Sk
&t} Table 4= BER=10"" ¥ 7 9-9] HHXE AJA
29 Zd9 58 A% 4 S8 ey 43 9 2= AN AT 9t
Table 5+ BER=10""Y 7-9-9] & &S Uepdch 2804 B =FoA Age Aad Qs B
o A A A 7S AT I
Table 4. Frame Fail Rate in BER=10"* 2ET® Mu)x AAY A% HILE 93] 120 A
Test Sequence Conventional | Proposed A st Al Ed o)A dAA FA4e 32-S PSNR
I-frame 17.68% 2.13% 2 MSE &2 vmgo2a moh A4 SHdAe)
riverbed B-frame 17.72% 9.82% - - .
P-frame | 17.28% 17.35% ?A";iiﬂ;;iii;;i;? j_jfji:?
[-frame 16.11% 2.97% - -= = eo= =
rush_hour | B-frame 16.04% 9.47% Ay A Y49 stdol AstEE FA H
P-frame 17.49% 15.81% °F 10% 7FHe] PSNR @&do] stk A& &3
[-frame 17.74% 3.05% ° 1 Fig. 9 station2E& ~EZ ™ Myl & o
stationZ2 | B-frame 16.20% 10.97% WAlEls g Ak xo]2 HeZEr)
P-frame 16.99% 17.39%
Table 5. Frame Fail Rate in BER=10" 44 9% 2B AR AL A A7
Test Sequence Conventional | Proposed & AollA= A ARE 7R QI §4al
I-frame 0.05% 0.00% 7o) AA Bes Frist A4 AAF 7H-e
riverbed | B-frame 0.08% 0.00% 71& B4l AlZ9 ARQ 7|HET EAl AlF =W
P-frame 0.05% 0.05% M EEAHe RER e gou Adshe 7Ee
- L L 5o A W2 30l v)HE YL oty 9
A P*f:ZES, 0:04£ O:OZ% Ad 45 B7hE ddsAH
rrame | 002 0.00% A ARE 7ol AeE G e A
station2 | B-frame 0.10% 0.00% He B vl a5 Y wod 7|E AL
P—frame 0.02% 0.03% ot o B ARSE AESA H1 284 E&
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Fig. 9. PSNR and MSE Performance Evaluation (a) riverbed, (b) rush_hour, and (c) station2.
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Fig. 10. Example of Video Distortion(station2) (a) BER=10"* (b) BER=10"*° and (¢) BER=10"".
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