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Abstract; There are two critical factors in cooperative communication of video sensor networks : relay selection and diversity of
the quality of service guarantee of end to end communication. Therefore, this paper proposed the cooperative ARQ protocol
based on GOP and distance aware. According to the physical characteristic of sensor node and the MPEG4 encoding algorithm
it provided the mathematical analytical model of network station-aware , which was used to research the influence of video com-
munication performance. It established a cooperative ARQ based on the awareness model, which was able to select the relay
nodes adaptively and guarantee the diversity of the quality of service of video streaming. The mathematical analyses and simula-
tion results show that the proposed mechanism can perform better in terms of video quality assessment, real time performance
and energy efficiency, compared to the traditional ARQ and distance aware cooperative ARQ alone, with adapting to the fluctu-
ation of the video sensor network state dynamically.

Key words: video sensor networks; group of pictures structure; distance aware; cooperative automatic repeat request proto-

col; QoS guaranteeing

0 3l5

P f5 AR T — Rk RGO R B
5 70 53 T LR A4 2 190 45 4 0 8 120 8 O R s
BrlEl A VR 47 3835 25 SE MR OSSN AT e RERE
S5 LA RS I 245 IO P DDAR R 1) DR 3%, s 19 4 W DR
FAUREELZAE QoS (quality of service) R ™ W HUTAIE PE A ,
B3 T2 AR BT A0z i SR, B H e
A5 B AR AR R 55 o P O ) AL, 7 AR A2 SRt I 4+ i
FPAERE U o B2 g 1 170 0 - ) ) A5 20 30 49 2 2R 00 5 H
ME FP AR 205 b) BEA ZREE QoS i SR A ARSI I 55, 4
AT 2 AL 20 1) 19 B £ GOP (group of pictures ) 4544 ;.¢) Afal £&
AR e BE R [ I e LA i 4 30 £ P R, A 2880 2 LA

YRS B H: 2012-06-11; f€E AH#A: 2012-07-19
(BE2011186)

FHO 5 1 3 2 2 QoS 752K, R B4k M 28 5 M i) B 1Y (7% QoS
i RALFE AT AT | GOP -1y o 3] i I AE 55 )

Tacca % N\ TERERIUSE LG KA M 4% 1, XL 5 ARQ
(automatic repeat request) 5 ¥pE ARQ $EAT T XF Lb 43 #7, & B
PME ARQ TELR 3 n] S A& i Rl BA 8 i RE BRI % 5
RXF TAEYME 22 555 P Al BEA T rh AR e AR A B — 2D 07 o
T M A A S T — R R AT R BB, BT )
PRAFTT R PEBE T T —FP PR R] ARQ HLH], 51648 ARQ AH HL H.
A S AL E A AERUERE . SR, X R R BB T %
3R B EFREBCRAEIR AT o REAPXS TR0 12 i I 2% 17
T, AT rP Ak R B I BE AR BE B4R N R S IR R R
Fallahi %5 A" 421 T —Fl QoS JEJH1 B4 AE ik 4 BB Y, Lee %
NV ST R A S A HME ARQ HR AR AT TPk RESY

ESTIH: BRAAAFELFTAB (61073197) ;i F H A L+ % K8 B

EBB N9 5 (1981-), 5 0B KA, BT, 4+, ZLH L7 @ 4 % SR AZ | £ 4592 4] (jinyong@ cslg. edu. en) ; & 45 (1961-) , F ,
B, W, LR T A MR R LA R X R AT S R AR (1963-) , 5, 8184, A+, XA T QA AR % 515 654



- 530 - AN NI S L R

% 30 %

Br R TR TEERENEROTRE L, ERSNS
EEXFARRE R 2T T A AARAL i , B3 T — Pl 4% i (1 A 2 2k
FAERI AR B A PERR SR B R R T —FiE T
A Jeege 090 245 1) (e AR IR0 L J2 220 T I V2 MR T £ By S
LA AT 2R R4k RE BRI, TR A P2 A it
T ARG 5 26, TT AL A 25 R 245 REFE 5 0000 2 1) 1 45
R PR OR 2 WA AN 3T GOP Ui A
AR T —Fh VCR SEHL U k. AN AT o 25 B 3k
R E RN T M, ARQ REAUL T — 4 HE
RFZMEIG 23200 T B, o7 LA SRR B 1 rh gk e . X 7
e N S TR A AR R B B oA A R I 45 7 T
DX 5 SR 1 [ E R I RE B . RS Zou 25 M £y
KI8T Gitid R P ITHE R RN REAE , 45 A TR0 A 175 1 53 2R 1A i
PEH T — PP T4 G 10 22 5 s 1 O 28, LA JE < R0 1% ek
A5 10 285 A i FE A A G AR LAY TRl R, B, AT A R RRAIG
AT o8 i DO 246 1) e R BE G, S5 AR H22 Sy 496 I o 0 45
T AE , BN AL e o 4 2248 s TR R 9 A9 = B H A o

R b ) R, AR SO TR A S RO ST AR 1% s 10 4%
PIMSCHILR] A% RS T o BB AR A S MPEG i 33 54 a5, 2
T 0 T AR S 0 4% B B T GOP 1 5 S8 60 1) P
fE ARQ HLHiC Ky GD-CARQ, AL F 2 TAEAHG :a) He T4
AT AT A0S 5 22N GOP 45 A4y 57 1 I 28 R 2 JER A 4 M A
T IR T AT R IR GOP - 347 3 51 it s 3iE AN AERL AY 4347
Jiisb) EExt a) g ST 1 BRI 3BT T A IR SR 2
F RS GOP 254 RN R £ 3 24 4 A 45 DR 2% i I s 9 2 Ak L
A, R G A ST B AN Y 53 I R AR R R AL, I — 4R
T —FUME ARQ HHE ;o) R B AT T L EE IS M 7 0 4
AN RIS S0 45 I FH ol 55 Bl 55 o o R 5 T, 6 T 4 3R
W 51555 ARQ FIPME ARQ FE T it | S it A B AL A5
A TR RE M S5 PR, 28 B B2 VR SR & BB 76 5 R 5 AR
5 T80T ek 1 [ B RS e REASOR S 4

1 MBRE R RSB AEE

1.1 RKER

R TAET I3 BT BN R — Mk, 2% 1 — AU % s I 257
B, B SR T 2T Crossbow A H] 1 i Atmega-128L 4t
PRESF CCL000 HARIH ) iy Mica2 #1795 1) UL E T 40
[ IEEE 802. 15.4 Jo4k M5, Jo4 15 18 >R 6T 5 0E 5 B A2 40
FERAY ,d FRORAEE W S Z R IEE (10 m<sd<100 m),
Mica2 5 g fd FHAE A 3¢ FSK fi# 1, HiR i % P, (bit error rate,
BER) iy

1 d Bs\"
PzF*GXp((R—P(do)—10B1g(a)—P,,,) ) (1)

2 2R .40

Horb B R FE SR H B =3 d, KR ITMSH B, 1]
HRIESSMAF RN ; P, FRIRMER TN By FIRMEFTH T3 R, 278
CC1000 F) 5 A S AR

FERUAT A A 25 v, AABBCHE & 326 71 i R R Fn e
KT SRS SR F ARQ HILE IR EE Py, (packet error
rate, PER) iy

Pupg=1-(1-P)N (2)

Horp MTU 28 @ 3K B, itk (ids 56 07 4 B 58 IA
M 2 Al

WAL R AR5 L E SR ] MPEG-4 22 BRI [E 45 4,
AR A ST WA 2 (R 7 m0) AT E] A5 (P iiRD B i) PS40
AT R FEIMT P iRy Ty = T T R] LA Sy iRt 5 T R FH i 1] 2
Ty 77 2 P iTal B TN 57 HE I A 11 42 988 2 25 WA I g
BWUS IR R S, — R &, MPEG- 4 gt i AR L) &
&4 GOP(group of picture ) Sy BV, , AHLATMTLL) 2 IR o] i AR G
HIEH AT E SO (N, ML C,, Cp, Cy) o Horp N 2758 GOP Hi
R M R TIRIFRSS P el P R AHAS P i ivigs, €,
Cp T Cy 435NN 1T P TR B i35 431 5 B a4

FF XTI s 25 1 TO LR B %, SRS B P g »
Ny » MTU, Ny, GOPypp ) R iR, Hor: N, 0% B 1 2
ARQ R FEARWEL, Ny 7R 500 FT B RS WTEL, GOP .y Ay 1 H
i —~ GOP (1 F- 247 3 ] i 11 3% Bof 4E (BAA7 :s) , mp FANAHRR
WS B AL T M BE R AR, BEE d, .d FI MTU
ML, 51 Ny, .GOPy Al m A Bl 2 2072, B GOP 1)
A AR WUECR R AR b A S ALBT0F 5] v mT LR X 2l 57 £
T AAT B, B2 5 GOP o iyl iy i, AT L) e JE 4k
MU %) ST i i HLRE 9% 08 v RE i 1 1 80, R Ak
I 45 1 75400 o
1.2 MEREBEER

TR T T It AR A 4 L AR A 2 W T A A, T
Ry 1 WU BN Ny o IRBE—A> GOP HAF N, A4S P i,
2 HACY @ T 16— P it B 0 2 w1 R M H i i 2%
B 1 WTsl, P iR AT R, % P WA AT SR Y L RT ARt P iigk
HIBEICH Ny s 5T B W, 24 HACYJE T [7— B Wil %k
P L E B H s WU 275 1 Z TR Z 05 1 1 el P
PR RTAR 2 B WA 2] i BoA 65 B WO 2 (H 10
Noeeno B (2) FIARE] Nyeos Noeop B Nyoos 4

Nyeer = (1= Pypg) “INGop = (1 = P) MUXCIN (3)

Ngeer = (1 = PARQ)C’;:%‘;“ - PARQ)/CPN(;()P =
(1-P,) MTUx(Jl‘;\;Z[:( | =P, )MTUICEN (4)
Noeees = (M =1) (1 —PARQ)C”CH[ (1 —PxRQ)C'HVPCP +
jg(l _PARQ)jCPJNGOP =(M-1)(1 —Pb)MTUX(C”CR)
[ (1= py)MToxcertrey) +jizi(1 =PI NGy (5)

AT eSSy
) N
O N # N + V)
BT ToLk R 28 R3S 1 A8 A, A5 R B0 B A IS
[, FP B AL REL N, ano N
Novgarg = Parg +P?xRQ +oe +PX§'3X (7)
B, i —A~ GOP Fras P 3 BbifE iR B 4E GOP
_ps\*l;,,axﬂ _NXTXI_(1_(1_Pll)\TTU)W‘nm+l (8)
L-pawo (1-p)M
Horp . T IR TCLAE B AR i — DB A 5 (AR IR B AE
FE T AT SR (4 AT 84 R 28 (2 T BRSO

(6)

1
GOPpry =N x T'x

_ Eefﬁ
=g

(1=Pypo) (9

total

CHAR LRI RERE B 5 RREHE B, ML, AERC 7



52 ¥ FLF AR

B M P AT GOP 5 3B & B4t Hh4E ARQ AU - 531 -

AT T AR AR AF T A5 ] 1R 0% . AR A A BIF oY 4
%[“] ,ﬂ%ﬂ ARQ ﬁgii nl\RQy‘j
E’ Uy + 1) Viadiobpaytoad Tir
mavo = g (1= Pawe) =7, 5 Chire 7, (1= Pane) =

total radio

l ayloa l payload ]
e (= Parg) =i (=P (10)

m (D) PPy A5 d A dg A7 55, TR C(3) ~ (10) £
BT L GOP Sy B iy WATUE 5 PERE , th M SE 1 — ik
T GOP L5 B iy P 4R 2 B 3 8

2 ET GOP SiEEBAETHME ARQ HLH)

2.1 ML RS MK ERE DT
B E— LR T E LRE TP EREN
MPEG-4 145 B Bt Verbose_StarWars_IVH'®! | % B Brf 2 89998
AFSTMT, GOP 4544 % IBBPBBPBBPBB (N = 12, M =3) , ¥l 45
WY A3k % 30 fpso & 1 45 H T U K AH R G 1T S 5k
H N, T,
F1 WG S

SR fid SR fE
JEZEH/ YUV :MP4 97.8350027837119 || #5 Kinik/Byte 4690
I/ Byte  388.59849107758 || 44 L4 /biv/s  77720. 5617965043
f/ MK/ Byte 26 WA AR 22/ bit/s 938000

Hs(3) ~ (5) I, LS B d, 7353 12,15 F1 20
I, i T AR R RSO T A ) T Wb g o A A AL A 4T 1 P
R o XTI R T RN L S B, A E—
BT BRAG 5 Z X B, /N T2 TR I Al v e B R0 T fige ) £
WO TR Ho R ME , R TFIZ(E )R 3 M6 2R T R o

x10*
o @ #
8
7
6
[
§ 4
= 3
2
1
0 20 40 60 80 100 0 20 40 60 80 100
3 A7 7 /m 3 15 B 5 /m
()2 TR by 1WA

P18 4 7 A

FETOR, M8 G B A R BE MTU X T 5 1 32
W2 s e 24 dy B, MTU B, X A Sl AT A ik
AT T e R RSO, RIEILIR e o R PR R A 1
JERR, 5 A~ Wt 2220350 (9 K3l B/ B B DR AR AT [
5 MTU B/ DA B, 25 2 A Bl Ll D2 8 i #0431 ot
D AR B AR . EAD, 2 dy =20 m I, R TR
FRAEL 5 6 T AR R TSR T T A U R R d, = 15 m A LE
iﬁ?d&%?'ﬁﬂ[z)iﬁiﬁiﬁﬁfﬁ@ﬁﬁﬁ*ﬁﬂiﬁémﬁﬁﬁio

9 * y
3= 1 MTU=200 Byte 800
- 1 MTU=400 Byte 700!
bl na [U=600 Byt
= 1=800 Byte 600
& o= 000 Byt 3
= || 00 Byte = 5000
= 5 00 Byte =
= e . MTU=600 Byte Z 4000
E 4 {[=d=20 m,MTU=800 Byte 3 —a—d ITU=800 Byte
E 3 ——d;=20 m , MTU=1000 Byte = 300 —+—d;=20 m, MTU=1000 Byt
=y 200
1 1000
0,

10 20 30 40 50 60 70 80
A7 B S /m A B S /m
(e T RO (b) T [ WO
B2 MTU A AT &k 1 5 1)

10 20 30 40 50 60 70 80

S Aot [ I 2% FE AL el I 245 RE A TR L
PR (1) AT AR 2N MTU 6T, Bk bl 25 1942 1k
RN 3 s . LA s K BB 45 REAK R
TR AR MTU e, MBI 1 1) B L Bk b, 78
A ] A B R DR A SRR, 5 K8 A A 25 R B R A 5
Al | L ST 0 M D AT o8 7 ] A A o
R WA Ao e R B AR 5

1955& lsﬁﬁ\
- je
AN N
NN
038 %\i\ 038 LN
A\ W
0.6 \\\ 0.6 NN
E \ \ E \Q:\&\\
= 0.4 [ MTU=200 Byte WY F 04y |00 e 1R
I MTU=400 Byte W\ —— MTU=600 Byte A\
—= MTU=600 Byte RN o MTU=800 Bute E\\ W
0.2 | | == MTU=800 Byte B\ 0.2) | 7 NTuzio00 b AN
> MTU=1000 Byte WS\ == = AN
0 &»\,,\5\ 0 A O\
10 20 30 40 50 60 10 20 30 40 50 60

315 BB /m S8 A5 B /m
()T S HIEE d=15 ()i B E I =20
B3 MTU % fE R 5

B E— NG REBRTE LRE TP EREN
MPEG-4 45 B Bt forman_qcif. yuv''® | % B Brf 4 400 4~
i, GOP 2549 p N =9 12 1 15,M =3 H MTU = 1024 Byte,
Kl 4 25 TR GOP L5470 dy T, 57T fige B WURCRN T g i 1
Wik, F AT DL, dy AHTRIES, NV /)N T AT fige Bl i 450 T fie e
T UEGER AR A0 51 e R AT B A B AR A R A G K, R ]
GOP 254 22 [] PR T 12 22 ) R . 32 R O iR A 2R 3 K5
HEERMK, IR E R MBI EE T 1 s S8R —1
GOP Hr HABMIUR A ORI, AnSR NV K I 25 2 1) T ot o 20 45
R BT R BB T —A TR 2k, A BR IE# RS, XF N
NI , S T —A~ 1 WA R[] 23 LR

400 = = ® 45 = B =
350 40
300 35
= ié
= 250 £ 30
£ =
égzoo_&”w =25
= 150((22 Sy = 20
= 100(| == %% =
S0l| 2=iS0mon i s 13 10
L 5
0 20 40 60 80 100 O 20 40 60 80 100
38 15 HE B /m 3 15 B 25 /m
(o) 07T 7 T (b) T RS 7 K
& 4 GOP 25 F4 X F0 450 i bk 1) 5% g

Ehit(g)ﬂﬁgf GOP Epﬁj%ﬂfﬂ%ﬁﬂtﬂ:ﬂHES FJ‘I"/jf\‘O EE[&]EJ’
Ij!l;,do *Hlﬁ]ﬁd‘,]v ﬁ/J\ GOP ywﬁﬁﬁuﬁﬁﬂﬁﬁﬂlj\,%@%xﬁﬂ:ﬁﬁ
SRRV ARG BSOS FIE 25 T DU S
M IE GOP 5K 2 ZHERET R,

03
3
2 o025
£ 02
=
E|
£ 015
T o]
(@}
3 005

10 20 30 40 50 60 70 80
38 15 B /m
&5 GOP V- ¥4 3if; 2] 3 i 4E

2.2 thE ARQ #L#

HIE 1 ~5 ATHL AR IR 15 2 dy 12 m, R ST
— BT 2 B B /N T 40 m I PR A AR 38 S AR
Bl A0 1 i 00 22 B WL AR /0N, AT i A R R AU 3 GOP -
gy 2 i i SE AN REAL I PR B UL RE 5 24 BE RS KT 40 m ),



- 532 - AN NI S L R

% 30 %

Dy A EE B G R T BUE M LT B, BT R R AR Y
R, A USRI BE A SR R, 2 £ 25 TR 3R GOP ~F-2y
Ui 1) i P F2E S JRI3 K, EIRE 40 m ] A DAy mR R PR A R R 1T BR
{Ho [FIBE, (R 1Y I S5 B8 d) X 15 m I 20 m B,
A3 SO m F 60 m AR R Ak FERYBE RS TTRR(E. Ik,
XF I B B (F | B AL R RE T 1 TR e HL RE R
IR, 2075 e T B ) D ] & VR D7 s A TR A2 . AT
WL RS S S H IS d, A ME— R ] PR 5 H—
— XN, T HEZR G 3 ~5 A BT BRAE RS 15 R 1Y s iy
S HE A K, 5 MTU F1 GOP 4544056
PR A DM A T, e PR R /N T B TS T T PR Y
AR E RN — Bl A BT e 445 0, 1 EL T DU %
3 B M E (5 BE B TR 19 BITE AR L A B AL i By
it A AR RO
D d<D H,. =1
d={H, D dmed D=0 H, =d/D (11)
H,.D dmod D0  H, =[d/D]+1
Horr . D R HEES T RAE s mod SRR BUE ST ; [ d/D ] FRm Ui
B, AV EHARIPCE R o 47T d RIVRT A D DM A Bk
H,, A8, W PTG UM E T Ak e i, - 1o
H2h GD-CARQ ik GOP B i 84 1) 15 3 17 v 4k e 4%
BT, DG Fr 248 5 0 r i 5 24 i d (P 4R Y L, B LA GD-
CARQ Ay £ PERE AT i3 5 (12) 5k 75
Qcn-carg =Wc X Hypox + 9 (12)
/B‘:EF' :anc.mq%%/?\‘ GD-CARQ E’Jﬂ%ﬁﬁ%ﬁKﬁOP %‘%i‘qzigﬂﬁ
)3 I} S 5 BB O B g 43 ) FoR d > D Rl d< D B, GD-
CARQ F AT fift 5 it 2 | GOP - 24 sy 3 3y I SiE B RE 2, AT ey X
(6)(8) (10) (12) $AF , BeAMZIL LR IS 5E % N 4 i
SE ML AT DLTE AR A AR REAE T 2 BURE B/ H1 . GD-CARQ
TR IR IR b A A0 G B S R R S 7 o 0k e
HATALRINT
JENT R
a) AR I FH Ml 45 % T A0 A0 12 Hi 119 S I 1 L RESSKCTT SR, e GOP &5
FYRIHE N A MTU {H,
b)) LR B B 2 4017 49 B BE 8 T BRAE D R DM 1% T 5 v 4k Y
S H o = 1, EAT A B R R RS o
o) FHIR SR B A, T 2RI R ACK, D428 S i3 1 B £, [) A
Je Bl I g 5 A0 2R P A 1) NACK, W | 3l o A% i i o
H kY R
a) Ak AR RERE /N TS T EE B T RRAE D 1 miAE R T —
BT
b)TE Hyp = 1 DY 5 BB ARKAT 4 S0 a) HER
BRI S IE R IR E B E F R

3 MRS SITEM

AERBCAM AT et 100 226 w1 P 4K 3 R F A XU A8,
TR T B A0 3 PPV B TR I A TE S TG AR B B S
B, BT AR AR i Z B AL T Rt i 8 19 s B0
T ) i ) i 14 £ i AR £ — AR R AR T AR R T B
TSGR v AR A 00 £ P B AR o B AR T 2 ] AR 0 4
MU R S MO 1, R AR R B AR 1 B B 5
BRI R 20 R B AR S A5 - ) EBRAR A ) E B4R
it ZOR R AR AN S 5 b) H 241 I B P B AR AT L 1 1
TRRFFAR S SR = AL i a) FLHEAL 4 77 50k

MIESE ARQ; b) Pp A A% i 7 2R F R 25 18 B S R ) Bl A
ARQ HLH 5 ¢) BMEALA 7 50R AT GD-CARQ. K A7 Al i B

EEBHNE 2 s,
*£2 SHuE

[iRea 4 il
a MHR 1 FCS KB 11 Byte

Lack ACK f 7 Byte

Viadio CC1000 HiJE 3V
1, CC1000 & 5 ity H 77t 8.5 mA
I, CC1000 F22 i L IAL 7 mA
Bs\‘ u;%?“:'ll%ﬁ 30 kHz

Riadio BB 38.4 Kbps
T LA B A BT T AR e A 0.01 s
do T M B2 15 m

3.1 ARIRBEER A

1 6 4 i TR R TR Gk R e B0, =Rt ot
FOTT AR T3 GOP -84 35 1 3 6 28 0 R AE F R 38 4
1% 8L GD-CARQ 1 KL% JEBE B RSO B E ARQ O fE 4
BTG ARQ. HIRTE (TIHS R L& 57 _E A4 B AT,
GD-CARQ Fil F % PR 5 S8 1 DM ARQ A1 EL AT 5 b3 ]
PR (LR B RS A4 A, GD-CARQ AT LA7E & R 1) 45 J
5 R GOP R 1 A0 0 5 o 1 2 o 35 4,
EAE T COP TR T . [, GD-CARQ HyRERLIA L
(T 2% R B NI P ARQ, 45471 3, iE— 25 W] GD-
CARQ ] LA 4R A 450 b 28 1k , % P £ GOP 4% 44 Fi
SR RS RCHR I 46T 6 J AR i T b R g )
B {54 2 T AR TR R
3.2 xR AR R R

BRI 45 15 S AT — Flox A ARG 1 L 5, FL
S SFHECY 4 D Z IS5 R 200 m, S BL 10 m/s g
MU D HAST RS B, HAl ARk, S F20 s 5 D&
B EHHEE IR BB . = RS 7 S0 P R L e 7
Bt A HCEE 7 % 0, 1 55 ARQ 76 15 B Bl £ (B 16 s 2
), T 1 A R A 2, T AT 36 o il 8 1
ELIFE B ML 2 200l 95 R 48 RO BESR L A, B B A
HOBMIE ARQ 33t 22 ik Bl A F 0 T S0 R e 7 e B
SR OB i, (1 GOP {4 S A, WP 7 24 Ty
VORI 45 SR AR QoS K. 4T GD-CARQ i & , H 4
R 1 QoS 73K , eI HERY GOP 4545 MTU Fl H,,, f9f
ST AR 2, T LB M A 20l 45 S AT O B0 ik
{882, T L GD-CARQ [IRERUAZ T 53 SN IR 4 I 2t

4 LERIE

AT TR 090 245 1) 1 5 T 3 R S 25 9 I 45 [0 ek 1 15
R YR ERE LB ST R 22 B 45 T SR 04 A0 A B £ a2 T R
WAL IR R 245 9 45 b R PR ok T — RN Pk . A SO a3k
T-H1 Mica2 B 15 2H B ) WU AT 15 Sk 2% X 2% il MPEG-4 47 15 53
0 BT P O RS B 3 WA R 5 LR BT T AT A e
H . GOP V-4 3 vy i) 428 F1 BB 4% 55 k- GOP {1 25 1) 48 1k KL
L IR T GOP I 5 B B4 rf 4k e B AL LA S e 22
N R 55 T SR A UME ARQ BL . 5 J5 R B A BT 0 L)
T35, WP AS SC T R S W S A5 58 ARQ 25 R I B B A ) P A
ARQ HEFTIEREIN, 45 JUE I T AR SCHE HY 14 5 w7 41 g vl
SR Tt 23R A0 A5 ) T P L 455 KA £ i



- 533 -

52 4 E
1 ¢ 1
0.8 0.8
B
# 0.6 = 0.6
% 0.4 § 0.4
0.2 0.2
0 1 2 3.4 5 6 0 A
PR ith 5 x107* 7 FLA T /s
(a) " fif f T3 (a) AT i fidh i %
0.45
g 0.3 E?ﬁ |
l:E 0.3 ;E
= 0.25 ﬁg \
7 02 =
£ 0.15 ma— &
1L 58 AR
S ol i o cARQl 3
o005l ¢ s : . ‘
0 1 2 3 4 5 6 0 5 10 15 20
PIUES x10™ 15 ST ) /s

(b)GOP ~F- 4 i 5] 3 i 4E

(b)GOP ~F- ¥ 3 31 s 1] 52

1
0.8
= 0.6
© 04 |
02 M/
oooomoOoDOOB®BOOO L
0 1 2 ~n3 4 5 6 0 5 10 15 20
I ﬁ’:’y? x10+ 5 FC ) /s
(c)HEARL (c)RERL
6 24k RE P17 i 3 iy 0L A% o o
PR TE SR TR B fE ) 53 BT
SE 30k

[1] NOSRATINIA A,HUNTER T E,HEDAYAT A. Cooperative communi-
cation in wireless networks[ J]. IEEE Communications Magazine,
2004 ,42(10) :74-80.

[2] AKYILDIZ I F, MELODIA T, CHOWDHURY K R. A survey on
wireless multimedia sensor networks [ J ]. Computer Networks,
2007,51(4) :921-960.

[3] Z2% AKX SUHHRBEMELETREERTA(D]. & X
TERd kK, 2010.

[4] TACCA M,MONTI P,FUMAGALLI A. Cooperative and reliable ARQ
protocols for energy harvesting wireless sensor nodes[ J]. IEEE Trans
on Wireless Communications,2007,6(7) :2519-2529.

[5] #Amek R REAEREME P AT IS5 REFY LLHEW
tE ARQ X [J]. i@ 13 54k ,2010,31(11) :17-24.

[6] FALLAHI A,HOSSAIN E. A dynamic programming approach for QoS-
aware power management in wireless video sensor networks[ J]. |IEEE
Trans on Vehicular Technology,2009,58(2) :843-854.

[7] SANGKOOK L,SU W F,BATALAMA S, et al. Cooperative decode-
and-forward ARQ relaying: performance analysis and power optimiza-
tion[ J]. IEEE Trans on Wireless Communications,2010,9(8) :
2632-2642.

[8] EZ@ A, %M, THT. REAMMIE R E ML 2MmAL[T]. e
Tk k4R ,2009,31(5) :558-563.

[9] #me-F YR, REXR BLK SR RS W LA % 55 R
[J]. 3845 54k ,2011,32(9) :137-146.

[10] A%, B4, 5% & T GOP Rl 5 L #fif 49 VCR o7 % []].
3 245 ,2009,37(8) : 1675-1680.

(1] 375, 48, akth, F REAHABRARHABIEES AL
AR R [ J]. aEm a5 5 A ,2011,28(4) :596-600.

[12] FF ek, %) . kTR dmsE B A 0 R A B B M AT R KR
2[1]. F 545 8 245,2009,31(10) :2305-2309.

[13] ZOU Jun-ni,XIONG Hong-kai, LI Cheng-lin, et al. Lifetime and dis-
tortion optimization with joint source/channel rate adaptation and net-
work coding-based error control in wireless video sensor networks[ J].
IEEE Trans on Vehicular Technology,2011,60(3) :1182-1194.

[14] Chipcon corp. CC1000 datasheet[ EB/OL]. [ 2010-12-01 ]. http://
focus. ti. com/lit/ug/swru058/swru058. pdf.

[15] Crossbow corp. Mica2 datasheet[ EB/OL]. [2010-12-01]. http.//
www. xbow. com/ Products/Product_pdf_ files/ Wireless _pdf/6020-
0043-01_A_MICA2DOT. pdf.

[16] Video traces research group [ EB/OL]. [2010-12-01 ]. http://trace.

eas. asu. edu/index. html.

(4% 528 W)

SE

[1] LIUJ,RAO S G,LI B,et al. Opportunities and challenges of peer-to-
peer Internet video broadcast [ J]. IEEE Special Issue on Recent
Advances in Distributed Multimedia Communications, 2008 , 96
(1):11-24.

[2] W%, F=2 AT P2P MR EE ZARER[T]. HAMF
#,2010,33(4) :613-624.

[3] HAYES B. Cloud computing [ J]. Communications of the ACM,
2008,51(7) :9-11.

[4] CHEN K T,HUANG P,LEI C L. Game traffic analysis;an MMORPG
perspective [ J]. Computer Networks,2006,50(16) :3002-3023.

[5] Amazon EC2[ EB/OL]. http://aws. amazon. com/ec2/.

[6] CHEN Zhi-jia, ZHAO Yang, MIAO Xin, et al. Rapid provisioning of
cloud infrastructure leveraging peer-to-peer networks [ C]//Proc of
ICDCS Workshops. Washington DC: IEEE Computer Society, 2009 ;
324-329.

[7] ZHOU Jing,SHI Zhong-zhi. Unstructured P2P-enabled service discov-
ery in the cloud environment [ C]//Proc of the 6th IIP. Berlin:
Springer,2010:173-182.

[8] XU Ke, SONG Mei-na, ZHANG Xiao-qi, et al. A cloud computing
platform based on P2P [ C]//Proc of ITIME. [ S. 1. | . IEEE Press,
2009 :427-432.

[9] YANG Jun,ZHAO Guo-hua, WANG Ke-jia,et al. A modern service-orien-
ted distributed storage solution[ J]. The Journal of China Universities
of Posts and Telecommunications,2009,16(1) :120-126.

[10] RANJAN R, ZHAO Liang, WU Xiao-min, et al. Peer-to-peer cloud
provisioning : service discovery and load-balancing [ J]. Cloud Com-
puting,2010,1:195-217.

[11] JIN Xin, KWOK Y K. Cloud assisted P2P media streaming for band-
width constrained mobile subscribers|[ C]//Proc of the 16th Interna-
tional Conference on Parallel and Distributed Systems. Washington DC ;
IEEE Computer Society,2010:800-805.

[12] £/, ZWE, AT T,F. AT RS54 E W% #$H P2P
VoD & & MM ik [ T]. A A 3 SEAL & 4,2011,32(11)
2230-2236.

[13] #:4fok, %45, B . ERSN: —HF 5 2 G409 8 7 P M [].
i SEAUAR 5 K R ,2006, 43(4) :607-612.

[14] #hb R, Z 7%, 4 . — AP A T Cloud-P2P 3+ S48 A 04 & & R 4D
BB M %[ T]. 3 AU R AT ,2012,29(6) :2214-2221.

[15] GUO Hong-fang, LIU Jiang-chuan, WANG Zong-min. Frequency-a-
ware indexing for peer-to-peer on-demand video streaming[ C]//Proc
of ICC. [S.1. ] :IEEE Press,2010:1-5.

[16] BRAMPTON A ,MACQUIRE A,RAII A et al. Characterising user in-
teractivity for sports video-on-demand [ C ]//Proc of International
Workshop on Network and Operating Systems Support for Digital Au-
dio and Video. 2007.



