H3T G LA S VIR S Vol. 37
2014 i 3RS RS No.22 CHINESE JOURNAL OF COMPUTERS Online Publishing No.22

[ [0 44 Fo 2 M F2 sh Al s R m B BX S 5 IR 1
BERIDAR
LA, B, AR, P

CIR ST H A 27 10 2% 15 A2 e RoR [E X T s % bt 100876)

B OE SCRE A TR R v RS S A ) R, B BB (R A A 1 4D 5 38 DRA-ISCC. AT 1)
A E IS TG RAY (ISCC) Ty M) A 2 il I N R 55 25 58 7 iy T R 19 28 A0k S — IR i B I o 0 SR M E R IR R %
) 850 5y A2 % R Ay T35 2280t 2 TR AAE 22 AN 0] FH IR TE 2 B N 8%, 7 01 R A e R 3B 6 AN v 08 1) A i e i 2 7 B PR AL A0 i
Fo o T Bk )8, e Rk 5) A5 % /3 B (Dynamic Rate Assignment) R & 15 U545 18 4w 75 3% (DRA-JSCC),
BOTFEAE S EEDIR: (O ARSI F RT3 0 A 2% 2R A R i 1) 2B S R TUAR BB, (2D T 1 i A4 1) 4 IR
R AN AT AL, (3) AT B AV 2 #4587 O AR B g 1 AR B dR Mt . SO T ISCC JTVETE 2N i
6 I AR T ity S S AW AT R ECARAK IR0 R, I ER A R DA A 18 R BT 255 70T . (0T FLF & Exata A H.264 52
ISR HEAT IR SE 3G 2 W, DRA-ISCC AHXTFINA 77V B8 A A8 s R Ai0g (i {5 1k Lt (Peak Signal-to-Noise Ratio, PSNR) DL}
i AR i 3] 9 43R

KB R BAh MR DR R GG AR, B a) HIK

PENESES TP391

A Novel Joint Source-Channel Coding Scheme for Mobile Video Delivery in
Heterogeneous Wireless Networks

WU Ji-Yan, CHENG Bo, NAN Guo-Shun, CHEN Jun-Liang

(State Key Laboratory of Networking and Switching Technology, Beijing University of Posts & Telecommunications, Beijing 100876)

Abstract To effectively deliver mobile video streaming in heterogeneous wireless networks, we propose a nov-
el Dynamic Rate Assignment based Joint Source Channel Coding (DRA-JSCC) scheme. The existing JSCC
schemes generally consider the communication network between end devices as a single transport link. Chal-
lenges arise in the context of multiple available links because involving an unreliable wireless network in the
transmission will only degrade the video quality. The proposed DRA-JSCC addresses the challenging problem
with following steps: (1) FEC redundancy estimation under the loss requirement, (2) source rate adaption within
the delay constraint, and (3) dynamic rate assignment for minimizing the end-to-end video distortion. We analyt-
ically formulate the JSCC for optimizing video quality over multiple wireless channels and provide comprehen-
sive analysis for the channel distortion. The performance of DRA-JSCC is evaluated through emulations in Exata.
Experimental results show that DRA-JSCC outperforms the competing models in terms of video PSNR (Peak
Signal-to-Noise Ratio) and end-to-end delay.
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B A 2E DL S B8 R AL 1) g 1) SER S 1Ty PAEAEG
AT IR, DR AS SCEAT (5 IR gt 2 il A AE T s o
FEIR | PRSI KR s KA. B e — AN PR, R
AR BRI, SRS RH T (2
BRATIERERNS, A SR R v, W]
FHAEE Rkt — AN T4, %415 Rl B i AL
PR E g ME . 2B R — B A AR Hs B A
RN K A%t 7 BT SR il D B3R

4 DRA-JSCCH X%t

AATK % DRA-JSCC JrikivEgn e vl A LTl
REALPFIIT Al Tkt il 4 pos, Sk
R it AR I ALAE o A oA B (17D,
DRA-JSCC fr ik (essdsun) FEHAEPBRA
fi: (1) FEC JURFEAGE, (20 MAE (fd)
RIEE, (3) IAHRAAL. Horp, FEC JUARSE (n)
R (v TR R (o) £33,
By N A I (A 2« S PR ) A TR 10D
SEVHEOD BRI TR 1) PSRN, FH 15 7 151 2K 5 IR
sk LIE BIAR 55 B 75 1 QoS H3K . g = 42 1) FEC
BrE 08 Ik (Weighted Round Robin) 43 it 2H 44
Wior BB 2 4 LB b, Bl it mook FEC
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— BT —_—— T B | Dyh L
SRR
. N [ mmmire NN
PR M e | FECHE > Mean > Rk
i e L o d_ __ i
£ T et T - .
& i 1 1 K] | |
R GRS o —| FECTLARE |« — - sz
TR
Yo . A _._.
WA N > B R
f
ﬁ 0 RO T S -
1 I Ry — S S E

i) T FE

A

(I
RN IRR A |<——] «—

T LAT

FECiftfth &% < Hudli Bl

4 DRA-JSCC % Fif 5 AR S5 2imB gt~ B E

AR A B A R FfEE .

A58 3, 2ot FEC AR (1 AL AT Bl A7 £
FEIEAE T o WiF 81 S n] LU 3L 213 5 i
RATT o F T4 — AN AT AR &5 — ARG
HRR, ak SIS 2 Bl 25 37 AT R Sacalr U 21 R
MARZ o ARSCHIF R TR IR REEIAZ LA
PR R T AR TR
4.1 FECULEREHE

NfiRE FEC il U4 » A SUKE %2 4 To 2k B %
PR — A8 VRN o, I EE e (virtual
transmission link), K2 &0 A~ FEC Hdli L
(BT KN S ) 8 RS e i L (A& 4t
Ble & (n-k)/k £~ FEC TURIE (BIAITL4 FEC
B AE—A FEC Hrh By Lufsi)) . 75 BT 5 1&
1 — i, TUREIREEE, BalomiH TR IR
(I fe b, H 2 3 BUE A (140 1) v 2E 18 475 9 4%
Ak 58 K1 54 B T L DRA-ISCC U4 Ji i e 4
VEBEVT A% O JE AR IS I — e B I TG R B B
FEA T BE 6 A AN (T 28 2 2R Al FEC
TUAE TS T RIE N

n = arg min diff {(A—;r; )} (18)
Hir,

. o |A=my, MR g <A,
dIff(A—ﬂB)={oo g H,—;EX{E (19)

7y IPEANRIA AT A0 (). (12) BLK (16D
KfF. Bk, 75 H R AR o e AL, TS H
FEC JLR .

4.2 PUSRURTDIE R
e S ST 1, R LT 14 T A7 20

VRIS I SRTTT, 4 B 2
SR AR, SRR R 7T AR %
G, R I AR B ks
Wik, 53— 7 P S IR BT &S5
O LB B R T R W . M\ Ei g
B7 o TT LA Y, 35U ZORI 8 2 B4 7 N A
G¢. FFLL, VEHCAE I 0 6 B T S PR A
(R E St S OB LR R Bk . e
IR R, WA i TR 1 K
5 LR 3o 5 0 2 53 %
S MM N k. AN T AR
SR (R A N, SO R T LR
FEC JUAE. i KB AR r F liliid p, (o
PN ¢ AR CET T
H%ZLM'O_”J(F_R)

S

oo, | x) FrANT X B e kU

BRI p, BUHEEY 0, ¢ 1<r<m . T

FHAR B FEC RAGSRINER, T 1 ik

. MG, R RIS R R TR B
ARGFFA TR

J,lsrsm, (20)

0=,
(21)

2 b R B R AL R T8O TR B R V5 0/ F A5
2, W, 0 FoREGRAKE, RPTaE i
P RSUHR ISR CRAL WA . RIAE
AR B TR Y, — A FEC G i B[ 5 R A5 38 2R
v RKIERU

®-S-k/n
V=r—-7-—--—-
JIF (22)
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4.3 MBRESEL

AR ST A 3 R A A s A Pl R s AL RN T
B A . AR L B AR 2 R IE I T2
B Ik G I ) TG 2 B % DA g 2] g R A0 2K L
Mb:

(2

D, (®)=D, +

total

+f- 7, (D)
V(®)-V, 23)
Wit 4.1 LK 4.2 e, k Flv (R0
CUffE o ARARE SCHR[L6] P B B 1, e s) s
WAL T RVEA N — RYESN “17 MfE %
BE—RFELM “0”, Filll: o =[11,..,10,0,...,0] -
MEES Ear#r, AEA R EiR . ARTvE. SR IIek
FEN LG IAT AL 423 14K D I HLIR SN R 2%
A FH a1 5 R R v e 6 4% 25 K 75 248 i FEC 4wt
PG BRIk, ASRE TSR, X
FHTC £k M 44 I “ TeH1” (loss-free) 58 u, -(1-1,)
HATHEY, %S CA T AR Rk B my 2L
R4 o B BE B AL RO, RS, BRIbsh A%
S ) F T RN TR R A AR R AR
stk @ =10,0,..,01,D,, =

FORr«<1TO g DO

*

IF D (®)<D,, THEN

total

D <D
total total

ELSE BREAK

END FOR

FESEBR I TSN e, 520 ) i
M BB LR o A A BRI, —
M i S H DR RMEE . i, R L
BIFIEPAE A T oA R, S R R DL RO A
FESZBR N R A T2 Y L N
4.4 FERZSLEN

i 1) i Y 26 PR 2 B A SR I . 7
SR TCE PRGSO R A PR, S
ARBOF MR TE YRRy B2 AT 58
P8 A% A% 5 B DA R B A% 5 2R S0 T A B oy IO A AR
AR PRSI RV 2 AH AT
R HE T TC R /A LRI 4% n] AT T (I B, 49
WN[33][45][46]. i vrum B i e VTGRS T
B e T RO AR A SR BIIA R Ik e, R
55 S5 L 1] S IS TR) P 42 i K o3 A I 1) 1) B 17 45 4% TG

LRBERR A LU RIS . R RN Bt L 213K
Ry ] (e) R, 2 s H] pathChirp S5 (FEAHA
PRI 27 SCRR[33D) T Al I 98 AERUERAS
MU 32 JE 11 e ) s e, 7 i A — A
T 2 Bl 1 25 M 4 0026 ) I AR 4 X 4 ) o v 5
AP G o IR B AR Sk IR I T BORT AT B
H AR AR IEIE o« Jl I LR P IR AT SR {51
WL

lLl z{/ll”uz'“"/lﬂ(}' T ={7[;’7[;|---, 7[:}1

t={t.t,,...t,}

%5 1 i Jo U0t i) il 55 24 i S 5 A 4% ) B
PG R IXEF B T FEC JURBEAR R Zifidh
R R AN AT L. DRA-ISCC [FI RIS
‘\?2 1 F)Tﬂ—‘—\‘:

B 1 TSR0 A IS E gt 7
i (DRA-JSCC)
ﬁA:@ﬁﬁE%&AmLF
fith: nV,0={g,..43Q={0,..0}
1: FOR EACH GoP DO
FEC JUREIH:
- =Equation (12) ;

2 : ﬂ.tran

w

g =7 +(1_”tran)'7rover ;

4 n(®)=arg min{diff (A—ﬁ; )} ;
LI R T e 3
5: FOR r<1 1O R DO
6: aﬁZ{ﬂHG_ﬁJ(F_R)}
S
7: END FOR
\}{ .
8: ®:Zr=l¢r 'a)r ’
9: x| (-7 ) (T-t) | Sk-F
V(CD)—Z,%[ S n-J '
A :

10: KR, - (1-7z, ) e P={p, } _ EhiibE

re

11: (I):{O,...,O}, Dtotal =0,
122 FOR r<1 10 R DO

. * a 5
13: ¢r :1’ Dtotal ((D): D0 +m+ﬂ~ﬂ'5 ,
14: IF Dy (P) < Dy THEN
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15: Dyt < Dyt (@) ;

total

16: END IF
17: END FOR
18: END FOR

4.5 11t

T8 T H DRA-ISCC 7 125 T SR H o VAT ik
SR MG R, ACAEHMathematica # {4
XA ) RS LR REA T VB, S AN A S 7
Hh T SR A IR TR AS DA A0 5 9 5 5
$, SEIGHT LA R

45

: FAfE :
g ORA-JSCC :

250 200 400 500 300 1000

WSS
& 5 DRA-JSCC EiA 5t Hm i E T Lt

M5 Hh s 45 Ron] U 48 DRA-ISCC
AR AU B AR RO TR, 4l %
RSN, RRUCRIF BRI ATI ]2 0.213 2,
17— A EHR AL B T3] — Bk 0.25~0.5 F, [Ali
SRAE B VLA I 8] T8 7E S8 B R GEIs AT I I FA AT
2630 2 R4 AT DRA-ISCC FTiA [ C++1RAD, 73
HY T2 I TR PR A 0D 000, A R 7
LA AR IR 1 5 R s AN

5 KIS

AT S H.264 PG IF ) ST 50 i
tH [¥) DRA-JSCC JrikitATVERE 7M. B JefE 5.1 7
HOG SIS T EATRE, ARSI R E . XL
Jik SEEBELL . AE 5.2 TRtz
45 BT R 23 BT 51T
5.1 KWAHE
5.1.1 ffj HIfHs

ARSI B S 6 H AT A Exata AT ISVM 43 54
h X 2445 L s R AT Ar i 2% o 7 ELSEG 1K) R G048
M 5 s, FEREWR.

_ http://www.wolfram.com/mathematica/

(1) MR . Exata 2.1 78525 oh A5 A M
KRB T 6 - ExatafeQualNet (12t fiAS, wf
AT M. ol T SE AL TSEIH.264 PR
(PS8, ASCKISVMITTIEAAS 1 Exatati 4 & I T
RAFRA “Video Transmission” [N HZE Pl . TT
St TR A0 463 7] 2% Exata F R T- M9, 47 205k
I AA NI 6 FToR. fEMZE 3, PEUATIR 45 % id
H—MHEMEN, BahZmbcH =N Jogk M
1 (HSDPA, WLANLLEWIMAX), i 465 —%)
IPHEIE P 7E TG4 M 28 43 11 L 7RSS 28 5 7% i 2
(i) {1y B i e 4z o AT 2RI 45358 70 1A 1S e S 40
B 2 P A B R IR S5 5 AP i 43 i)
WS A b SEAR TS, FRl ok Exata g B2 2 T
H.Exata Connection Manageri% 2 81 HL AR 4528 . %
3 A T R T M LR 1 BB K.

Fx3 EEMESHEE

HSDPA 24t e
Target SIR value 10dB
Orthogonality factor 0.4
Common control channel power 33dB
Maximum power of BS 43 dB
Total cell bandwidth 3.84 Mc/s
Inter/intra cell interference ratio 0.55
Background noise power -106 dB
average loss rate 2%
average burst length 10 ms
WiMAX 23 B
System bandwidth 7 MHz
Number of carriers 256
Sampling factor 8/7
Average SNR 15dB
Symbol duration 2048
average loss rate 2.5%
average burst length 15ms
WLAN £ BUE
Average channel bit rate 2 Mbps
Slot time 10us
Maximum contention window 32
average loss rate 3.5%
average burst length 20 ms

_ http://www.scalable-networks.com/exata

_ http://www.scalable-networks.com/qualnet
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TESCAELL RS No.22 LR, T ) SR TC 2 IS BT S B o P i i Ty 1L u
(" hspra WiMAX WLAN RN N
................. /
& LRI, v\’\:l\li\\( M l/ \ />77ﬁ\
/ @

@ WLANJEAL

N

{5 V0 55

‘< ﬁ

¥

I"&llll i

AR

6 (HEXW R GERIE

*2 MEER (T RESHRE
S5 FTP CBR Pareto
HCURIFTA] (second) Rand [0,30] Rand [0,30] Rand [0,50]

FELLET ] (second)

HAE AR/ (Byte)

MRLEA (Mbps)
Bk

Rand [0,100]
1500
N/A

Rand [10,1500]KB

Rand [0,100] Rand [0,100]

500 1000
Rand [1 - 1.5] Rand [0.5-1]
Rand [5,50]MB N/A

(2) PSR ARAD RS o A ST SEDL )7 B S0
18 HIH.264/SVCHRHES H HATFISVM . 9.184F Ay LA
Gattay o A HIZGRE AR IR R RN T 7 (AR RS R 75
TAE, Ak Exataly ISVMER LA C++iE 5 TR,
TMTH.264/AVCHRIEARIM i A I CIE T TF A WA
JisiH %k 30 frames/second, FEIR41 K 8 i, #E
AR 41 A City . Crew. Harbor A Az Soccer, il
RFFIH A 300 WifIQCIF (Quarter Common In-
terchange Format) 4% X, #EANFUMT 51 fEi [A]1Z 5)
RS INE S o e S K - W o e ¥ R WA ez
ARG HOR G DL S AT . U A R
GerkEdl, ASCRAIEEE 10 K, 7 4E— B 3000
MR . BIRESR (A D FISER EFR (T ) 4351

0 http://ip.hhi.de/imagecom-G1/savce/downloads/SVC-

Reference-Software.htm

__ http://iphome.hhi.de/suehring/tml/

Wk 1%F1 250ms!,
5.1.2 XFELTTT

ASCK DRA-ISCC 5 LUF St Jodk /2 ikt
PRAAL A 7 VLT A

(1) VPSPL SRS B Hh 1 7 vk TR
Fo g e K TG 2 I 11 i B i AR AR B s 2, AR SRR
2R FE T RS ) W B L 4 R 48 (Virtual Path
System). ft VPS JriksEalid iy, HAHI 4t
B 0.5 FLEE B — Ko MESRAGAT5 K B AE 0 K/
73y WIBEE N 8Byte Fl1 512Byte.

(2) FMSM, %07 VR 5L T B A R Gk 55
% B AR Y 50T W] A AR S 1) e DI R G A T
HH FEC TURFE. ALY, B ARAEH
H.264/SVC gy nl 4ttt DAL ot & 2 200
WEN Lo

(3) DMUS!M, 07 vk dE 4 M40 gt — A
TCP ¥4 1) 77 2R HZ 6 4205 10 P YR AT W AT
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1 — , 500
-~ HSDPA | | Z 700
WLAN o £ co0
——DRA-JSCC ol g;
)@.(06 I,I '-!:%500
¢ ) i
' 1
= 04f 1B g L.
w ! I = aqanb
02.' 200 froeenst : afo b !
: : : Lo HEDPA ———WLAN —— DRAJSCC | [——DRAISCC === WLAN+HSDPA|
ol i e 1 4
0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50 0 100 200 300 400 500 600
R () PHERE (#1) IS

(a) FEC TKE

(b) RITARATIE

(c) PSNR EZRT{E

7 HEERGEEEERESTER

o MRS s i A R B B LIk R R E A . A
FEATINGZ, R4 TCP &%l Vi i) KR %BAA o %
TCP R Fr 8 A2 B 0 B 2 % e e B0 (A
%8) Jibo BB, 53—4nTH TCP EE Ik IUAR
IEBAB U i) AN PR 44 S k. A
i LL B Ik e RE . ANSCHRE T il FH 2R 1)
A T8 B A T FEAAN G A

5.1.3 LS

ASCAE ] CL R P BEFR bR VPAS 25 5 L T SR IR P g«

(1) IEAEfEM: L. PSNR (Peak Signal-to-Noise
Ratio) 2 — il & AT 2 00 5 B 1K b S 4, B
{BL HH V55 T s JR A0t AR 2 SRR AR ) ¥ T 22 o B
SKAF o AT A oL e o 25 2 mHE ok A g et
), DA A ZIE R A . H R0 ] i et 224 ek
RHHTIE R, A2 AT R U R AT o

(2) P340t )i B3R o ALATT 1) 3 21 ity S8 38
Fi5 W9 28 AR AT e 3R L R % P it T 3 (4 N ) 4
T2 I 10 BB AL AT G i = £ 380 2 7 v 4 A by 1k

(3) HRHRKE, 0 3.4 Tk, HAUPEE 7
ALFEALI I R IR 35 2k . PSNR S8 e 10E47 2558
RIS T A T R, A R R H 2 N
T X BEAS [F) 5 0 1 2R 58 R 5B DA S /b 4iE IR
LR REDD -

5.1.4 SEE st

RICFTHEAT BT 5 L SE A 83 56 R 5
L, BT R PO R RS S i 5 s o LA
B ARER T AR R R TG 4 b A [) (1 Rl TR 4%
W, . e 1 RS, AT LR
ik HSDPA F1 WIMAX W 5 X B8 F ik
NI 4878 5630 L2 NI, BBl P it ol G 2k 1
I I 25 9% & A SR OF d ST . AEPT A SE I
H, B S B AR E R 2mls.

WG EAG R, AT AR AT 51 6]
fF— 25 B0 T A AT 5 IR B IR B A5 X )
A 95%[¥IFIME . TN TN E] 741 40 AT (time series
analysis) 455, TI7E 20 kL 53 (1) S 25 SR v H g

7Tt/ 1 LR
5.2 fFEYZ

HYGAUE SCA BT ) DRA-ISCC J5ik sl A&
TEPENE, A1 Se X S AR S Bl BE M REREAT 4y
BT, PRS00 45 WA A5 Ly Bl 2 B 8h Nt
RAR BRI, HAKWE 7 fror.

7E[0,501#0 N, # 5 % i /- HSDPA LA & WLAN
W92 1R S vu R Y, ZESEEG ISR, FEC JUARE LA
KA R R s i S — 2, SRR AR PR )
A B WLAN K= AR H G e e %
WY 28 A4 )% 5, WLAN+HSDPA 78— B AT ]
PR 28 HEAT I A% 4, 11 DRA-JSCC N2 51k
PO TREMES . B 7a Pl LG H TR H T
DRA-JSCC HyL N 4 fig R iGEFH WLAN LL K&
HSDPA 4%, PRI BT Ali S5 B TU AR BE AT T S A
PRI TG P2 2 i) o &1 Th Sz 25 5 i 28 [m) R
A SRR BT, A ROEREP RN 45 AT I Kk
B n AL e g RN S AT At e, PRI DRA-JSCC
JIT VR (1) G i ek e B S v T SR R PR R 4% . 1]
7c ) PSNR &5 3L et T DRA-JSCC JFAZE[R] T
] 52 457 FH P G 2 0 488 B AT AU 1) O A Ao 7
5 Cae s fERLEN T, Sl —Fp
Bk ] E ) TR W 4% LE 2 B A5 0T R A% i g SR I
A A
5.2.1 VE{HE 5L

45

—&— DRAJSCC
—B—YPS
A0 e Eg
— X - DWUS

PSMR (dB)

= — <
£ “‘g - S

1 2 E 4
IS
8 XtLL7iERY T PSNR ERATMEE

ik 8 s, H5HAL T vEAHL, DRA-JSCC K
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SRYUATAE TR AL O RS Bl AL S (R B 5 A A T 2 7 X
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R4 BX LA ERFERBENINIE 4 BTRY T 1 PSNR ERAREE

POREWaRES City Crew Harbor Soccer
SEHME i SEEME bRtz S Frifk 2 I Frifk 2
DRA-JSCC 40.3 0.57 35.3 0.57 36.1 0.53 415 0.83
VPS 36.2 0.68 32.6 0.75 335 0.72 37.1 0.97
FMS 28.1 0.63 29.2 0.61 26.8 0.65 30.2 0.98
DMUS 25.3 0.73 25.8 0.77 25.7 0.73 26.7 0.89
DRA-JSCC VPS
60 :
S0%-
o 40
=
o 30
=
&
a0
’] O L..
0

200 300 400
M=

FMS

0 100

200 300 400
HUAFS

DMUS

0 100 500

200 300 400

A =

0 100

500

200 200 400

TS

0 100 500

9 Soccer #$TFEF 0 ZF 500 5 PSNR B3R {EL X bk

PSNR ~FH48 5 5 9 HLAUE B 8 K. BT WLAN
(R A2 2 VEIC T WIMAX, BU2E 2 1SE 1300
PSNR T4 1 (5UE . SZiest BaGur 7 1
AR S48 LA S AR SGSCHRB]6] HH O 4618 . Btz 4b, 7
B 3R 4h, W TARAER 2 T IE RN
4%, DRA-JSCC Al VPS A LLFIL A AP 7 I 34
WA A . a6 45 L b DRA-ISCC AR 3R] T
156 A5 a5 T 2 Y 55 ) A3 36 4 O A 45 5 1Y) T 2
. DRA-JSCC it T VPS 5[5 & Reed-Solomon
FELAFDOS M S A 1 5 BE S T SRR - R
H iK% (FEC block size) 58 /N K g fifhith it
(R o by R NTHOUR A B 4 550 23 B S 30 5 2R
A T i B B 4 18 B B
(PIME . AREZERIBRI (L, @ik 4 FIE 9 s
5.2.2 134 % 2o LR

Bl 10a Hr g HY T 14 vt 1 i GE IR B LR X[
458 . DRA-JSCC 7EJIT 7 SEgn i th g iR fie /v o 1
T SR Gn i HeK B Rk Hgm i R A, VPS fE4E
IRPERETT I SL 50 25 95 T DRA-JSCC Hil FMS 77

o [AIINHEER Reed-Solomon it I 5 4 fidh B
A SIS RN FH o 18] 10b 2235 1 Bk S v 3]
Uiy AT IR (1) AR I> A R 2 (CDFY. I LUR I,
AR AT 7 R AR i A R 1 S AT S A — ot
W%, R DMUS HIf4 K FEC 4ifid, {HiE
LT IRt 5 Sl TR AL, DRy 38 ity IR
o Hn . SE R s — AN AT — MR
IR, &l 10c Hhgh i T Rk 200ms fifAd i B 30 iA
) i PRI R AT LE 451
5.2.3 HAMRRE

Bl 11a 45 T SR EAEAR R s L FIN
B A 8 42881, R PSNR {H
F RIS OE LR . (T IR R8T 45
Jegisk HEEIR 95K, DRA-JSCC J7ikPERE ] Ak T
FAbXT LT . SR, 5 B 1R 1) 25 AN,
T VPS PB4 & M B B AR I B ), VPS L F#IK
HRANRE I T FMS 1 DMUS. Klt, %4
BB B B O11b R T RO R A
[30,801Fb (IR I A 75 B ERL I 2, FAATITH PSNR
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X & DRAJSCC ——DRAISCC S —&—DRA-JSCC
% 200 T 1 ———vPs 27N | e -vPs
el - —&—VPS 80 P A
ww180 P m \\ A Fme - Emis 150 i o /,m\ o ETALSJS
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RS ImElimibiR () HEIEFS

(a) FTHERERXIE

(b) BitS MR

(©) MIABEME

10 BFERIEIRERERS EL

(EAE AT R, [FI tLAT BT 22 R Aot

(B, ARG B S s DI R, DT 24

RZ AL — e FERE L8 S N A BT R AR o
25 T ; . .

| —&—DRAJSCC —B—WPS —&— FM3 — 2% - DMUS|
L i

BEREE (W)

2

BT
() FHEREREKXE
£ I R

HEARAEE (%)

% a5 40 45 60 55 60 65 70 75 80
fTERE ()

(b) BRETME
11 BEXLEFENBRIRAELGER

6 SERHF—THRIE

it 5 % 3 LK 4 R0 R 55 55 T £ 199 ik il B2
() WA JE, AR AR JO Lk W 8 PR T i 1 s (1488 2
MU AT S A% i ke Ay AR AR AR FROI TR K 25 U
10 Gt 5 E AL A B AR g P 0l P 1 e s AT
ZEREORY,  LAORBR A i i

N T ARACIR A AR DA 1 g 65 5 5, S T
SR ICE IR I AL AR, AR SCER Y T — P
TR AR I BB (5 U i g h )y 2o Tl

BRI B T FEC JUARBETHE G ith i 6 i 2 1
AR R B AR T %o S04 RAR ARSI
[*) DRA-JSCC HEMg Mgk Jo 2tk s th A AL
I8 (1) JCER BB Re A AR T PSNR . A Sk
— IR T (1) BitEr B shii sy k&
()T E DI, BT AE WLANL WIMAX LUK 14
B AL TR TR B X 28 B AT JE 48 D) e 2L IA B
MU A . (2) £ DRA-JSCC Jy ik Hh i )
R et . Rk T 2 DA v IR R A2 S R AL R I D o

2 & X #k
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Background

Mobile video delivery is a key research issue in real-time
multimedia communications. Recent market researches indicate
that video streaming has become the predominant portion of
data traffic over the mobile Internet. Despite the rapid devel-
opments of network infrastructures, the transmission of
high-quality video streaming still pose crucial challenges due to
the stringent QoS requirements. The proliferation of wireless
platforms is a major driving force for cooperative video deli-
very in heterogeneous wireless environments. On the other
hand, Joint Source-Channel Coding (JSCC) is commonly
adopted for data protection in wireless video transmission sys-
tems. Although there is extensive research on JSCC, the com-
bination of JSCC with multipath transmission in heterogeneous
wireless networks still remains to be addressed.

This paper proposes a Dynamic Rate Assignment based
Joint Source Channel Coding scheme (DRA-JSCC). Through
modeling and analysis, we develop solutions for source rate
adaption, FEC redundancy estimation, and dynamic rate as-
signment. The proposed DRA-JSCC is able to pick appropriate
wireless access networks out of all candidates to minimize the

end-to-end video distortion and enhance streaming video qual-
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ity. The performance of the DRA-JSCC is evaluated through
extensive emulations in Exata. Experimental results show that
DRA-JSCC outperforms existing schemes in improving video
quality in terms of PSNR.
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