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Abstract: The same direction multi-hop downloading network flow model was proposed for vehicle communication
range and channel competition under forwarding. According to the model and video streaming media characteristic, the
same & opposite direction cooperative downloading quality of service (SODCD-QoS) scheme was presented. First, the
same direction vehicles helped the target vehicle to achieve multi-hop cooperative downloading. It can reduce the waste
of time which the target vehicle has to wait for opposite direction cooperative vehicle. Secondly, the next base stations
loaded data into eligible opposite direction vehicles according to vehicles option strategy based on time first or picture
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NS simulations show that the SODCD-QoS scheme is better than DSRelay and VCoDS algorithm in terms of download
time. Further, the new scheme can maintain good picture quality PSNR.
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%o B Eon, DBk kAT RE 15%, B
N BELL B R MERE T BRI, 2 BkE AN 3R
TN A — R B A B

4 FEIf S EHETE Qos HE

BEXS TR BEAAREME, AN SO H [R] 1) 55 0] 1) B )
T4 (SODCD-QoS, same and opposite direction
cooperative downloading) /4. —J7 I, RSU A
F IR 1a) B B 20 S B 5 H AR 22500 2 Bk AL s )
7T, O I A R Bk A e H
At i
4.1 UREAREF T

PLAS SCAR R A4 4 451, MPEG(moving picture
experts group)X] YUV(— MR th L2 b 77 ) 4% 21X
(1) 5 4y A AT s 4 i v, 49 31 R U 1k 1S R Al
(GOP, group of pictures) A FLAL 1) mpd L1, PRkt
mp4 SCAFEEH RS st SCHF, AR AR RS A5 S
T THR. R B, R ANE 1)
H SRR, GOP W] 43 A N gm A T iil, i 1) U P
M 0] A B Mote 55 =41 8 S A MG B 5 5
VOB SO S A PRI LA 1 024 B KEEVI IS,
TEABRE I 7 s 50 91 A S AT A 32 I
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40 %

Z o PSALIE st SCAFBE I RAER Y SR AL 2K
DA AL

x7 PSR st ST 151
ARSI WU /B UDP 228 Aok Zls

1 I 4921 5 0.035

2 P 1008 1 0.135

3 B 97 1 0.135

4 B 91 1 0.135

5 P 653 1 0.235

WEER T S RIUTICK, AERTHIXTRO, 0.235) s
MU LAR R~ 2 A% A 0.208 2 Mbit/s, R JiL
PSR EAR HAT AL ARG . b ANELE: HAFTE
b RAR L

2 HARAENIZ RS RSU, (7] ) o] 7 56 B A4 4
BEECR R TR o 0 EE R AR CBR NI T
Ho R S U Y RIEITIXHRRA, kT
FEHAEWUER L F K B TR B AR
GBI, 22 B AT DAFEA T A AR A 2K
42 FEHEITEILIT

H1T VCoDS SEA ST Bk LL_E B F 2,
VLB RN Bas R BT ~ 4> RSU &
LW, IR S a7 BH RS,

kA SC % /8, - H RSU ANYE OBU Jllf5 1
HIl N (d>Ro),  H BT 5 & 1 7] 1) b B 2425, D)
ANZPER N, HZE OBU £ JF RSU A5 Ju[H
(d>Ry), BN “HIX”, BRI T HA T k2L
A RAFAE 7] 1) D B 22400, 5 DX AP R 22 Bk b B R A
S bR DAY 2 5 A e i VL SRR R e Kk
B E

BRI %) H AR 445 OBU & RSU 2 [ B 25 1 4
XHEH d, RN BOTRWE .

1) d<R,, PATFHN—BEERL NE.

2) d>Ro, AT A1) 22 BB N .

3) [ 1) 22 BE MY AN AL, 5] 1 B R
Bk,

[ 1) B8 R B A

if (d<R,)

1-hop direct communication

end

if (>R, && multi-hop cooperative nodes exist)

multi-hop communication

end

43 @B T EHIZIT

XY T8 A 3 AP IR 1) RS A R BE
SER N AT S ZHC)E T RSU; 2) FEXT A A
e 1 A5 2 AR (RO0S Ty B B 4 205 3) AR AN )
1) QoS A= e, PRI (10 ) Wl 1 A 58 ek
P U B AR AT 55
43.1 TTHRESHE

H bR ZE 52 1k R 1) 2 Bt a, g4 o 1
Ji77 RSU In&Eds 2] m 424, 2 T8 i)
hne Bk, 4 EARGEMESE—AY RSU MR,
RS inT 5577 RSU P/ FeAT55 . i T4
IR R IE TR A, F 0 ) i U T 2k
HATAEATE N, SCERIOTMIRE BT 55 70 At SR AN —
SENEH . FTLL, ARSOE TR, $eth—FioT
RATSS RS

H bR ZE47E RSU VEMHE, SRECHRTR] 1) 2235007
RE ST 0 B K A R num, X — BB AN BE 52 I
(RIRRATE, A R 5 I IR B segment[y], y=1,2,
3,0 BEAN segment[y] i )4 8 25— Bk ) Bp B 1)

N N -~ D -
AR 1, FESL AR D, BE y<% o I
vi v

IR BCJE AR A 25 R, DU 3 2 A A P 25 43T
TIRTH A RSU. 5 EHH L, S Hr] LR
P N R SE BRI S Al AR, AR S A,
— R L=5. RS il SEE B AT

1) 24 num< L, I}JJ5 /5 RSU M segment[num+1]
TEAR 53 R [ 204 o

2) ¥ num=L, NJ5J5 RSU M segment[L+1]
AR RN WA N TEAETTR

AP0, ST L Bk A e 2 Bk R E, RE0A
h 2R R IRENR T, f577 RSU M BkE K 4
WG A segment[num-+1]FF UG IR 2% n) 424

Pt L gk 2 Bk B T, RGN
LADBEIF U 1 2 B kAT 52, J575 RSU M
segment[L+1]1FF46 [ %] ) ZE40 28 (1) £t o BT LA,
X [n) N segment[L+1]2 segment[num]FIAIE)
TUAREHE . W S IW) m) i B A i b T BB 220 2 2k
P, ] ) T ) ZE 485 A (0 T AR B kb 7k
ENINEEI S
4.3.2 FFE Rl e fRL T A

FAE BT B ) ZEA A A ) E AR 0L Sk
it o BRIl P B Y 5, 65 [a] COD, opposite
direction) ZEAHLAAH L LA 2 N EAT .
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W EHARZESRTRIE v, X RZERR I v
A B EARIR 53 AT J5 T 530 0 RSU, 62,3,
FEUNA B AR RSU x,  H bR G40 IR A A
FroA target o, % [a] 240 j R0 I B AR BR O OD;_x,
J=1,23, 0 AR E WURGR )RR R, R
RSU, AT ZRE 0] ) ZE48 R AH AT 305 2, T 42
i OBU 1&Hiu~-1254 Roo

X U ZEAR 5 H ARG T A Ry

=R (11)
Vit
X i) AR 5 3t RSU; (1] 8 B A
D~=0D;_x—RSU;_x (12)

Dy AR A 8%, J5 7 RSU 55X [ 424
Pt et (At I
D,+R,

v

h T 5K B FER FH B A A S cdls , ORaE Xt
) 240 e AN 5 7 RSU Ik 80438 K/ v Bl &
T [ B S8 PR 326 17 R 8 A2 A B ) 4 £

te=t, (14)

T JEJ7 RSU, HH te<t,, F7iZn 1) 4 s 0%
AR RSU A& FEEIGIE AR, ik
RSU Si%E [n] JEL0F 1) 440 I 230/ S 25080, D)kl i
FEIXRAT . WMH =1, FoRiZM T A&
SR TR NG 7 RSU A S22 504, WiZont n) 2
B j AT R Mg T R

2) X s B A

[) ) — B 3k B Ay B, BT DA ) B Bl A
BIASE T H AR5 5 3E0s RSU Bk Fak. AL
B FEAIE A B R, AR SR A,

BEGEAL VT BN ) A48 7 T Aaons o) B A% B 4o
HH

t=

(13)

(OD,_x—target x—R)

50D, x—v,

(15)

v, v i
N T ERUERS [ AR5 AN T ] o) () — B, X
[ I I AR 22 71 30 G A L AV A
s>RSU; x+R, 8 s.<RSU;_x—R, (16)
WAL 3(16), XS A 7 T Ak B A T
Moo I, NS 1) AR A1l B 3T A 71X T
(RSU;_x—R,, RSU, x+R,) N 5 H ¥x 7= i A 38 Jf 1

5, W JGET7 b TR .
433 QoS it % Fuk

W )3 A2 X (14) 5 2 (16) IR 2250, #2433 )t
BB AERR FNERIEHES Y, 2 e Mk B 4
WSS 0, X O ARG IR S
od_dy, h=123,--o WABAFN QoS L4 THE, W]
M O Ik FEE A T EME S8, B4 1
INEAATS A 1,0

1) B 56 (time first) QoS Hlg

VINAS o/ i 7 i A TR S v s S o)
FHRR T A 2 0 T U A MRS, i 1 s,
SR R IEFERIAR B UM E TR L L od_dj =0,
JriJ7 RSU R AT REPRHAELE A O IR 1) 40 _E N2
A, P b DL A R 2 HAR R4, AT 29 AH4R
X 1) N B A AR I ] (HAZ NS T, AHAB M
TR POV AT, BN T AR R AR

2) HFALSE (picture quality first) QoS ZH&

FEANKG I 2 AL G (] A AT S N, R IR
B 5T A1 1 s, (e S o, K
W SR P AR B WM 0B B3 L od_dy = Ry
ol —E I, AR i Y R TR BE O,
FRAIBEA N o Fr LAIZ SR 126 A T % 1) 1 s )
P od_dy /0 Ry, WERT LAY DA b 5% 2K 1
FighiR, XA KK HIAEAFER .

X1 o8l N B A k.

© JURAESF I

input: L

target vehicle gets same-direction cooperation
max number-hop: num

if (num< L)

next RSU assign video Segment[num+1]
end
if (num=1)
next RSU assign video Segment[L+1]
end

@ X[ p B FRBE Y

=
Vv, +vj.

D +R
te="J

Vi

(OD,_x —target x—R)

5¢=0D; x—v,
' vty
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If te =1t, && (s>RSU; x+R, || se<RSU;_x—R,))
set Q{select j as carrier}

end

@ QoS ILAHME . 52 SUAHAR IR i) Pp 35

¥k od dy, h=1,2,3++

if (time first)
Q && (od _d,=0)

end

if (picture quality first)
Q && (od_dy=R,)

end

5 HIRMEXLE

F X SODCD-QoS(f##% QoS). VCoDS
DSRelay H3EHEAT NS 4/ 5o SEEG340 2 LU 464
Ji A5 RSU 5 245242 R=1 000 m, T 5 Z24% OBU
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4 RSU ARFRAKIRISHE. [R] 19 5 0] 1) 423t 11 2502
JEA ps KJEH xm (WIEREBE b, (A1) 55560 1m) 244
H R AL d=px BTERA AR, 2 BeA7AE n 47

n —2
MR SRR pn= 25—  MAC Bk

n!
W 2 Jros. NS2 MU AR 7 211 & A H
myEvalvid-NT[ 1e],

A SCAE ] 0 {E {75 B Lt PSNR (peak signal to
noise ratio)/F A MU YEM FaFR . PSNR #07
dB, HAEMOK, FommFulkar. T B EE
AL A AL, 36 8 45t T AT &~ 38 - WL o
RN FiAh, B 4 5K 8 TR PSNR “
I AR I — B B Dy A% i = 96 v F) 1) Jo 4
B R HUS T S A ) BT X o

#8 MIRETFHENTD SERIXTFE KRR

PSNR/dB stegy
>37 i
31~37 R
25~31 r

20~25 B
<20 #
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R B e 72 s A AT, BHJE A 85 s Abmlidi >k
X B, AR R ) 2 Bk B A, k>
TSN 1) P Bl R AR IA T TR ), LA A
Hh13s, FrLlRERHhSE R 4. 1T DSRelay 5%
N R SR —BhE B N, A R A4,
FECGR MERAE 21 s Ao, GRS E L 64 s
Jii > AR 1] B B 2 B A 4. VCoDS Sk
REAKFER 10— Bk H 2 5 W i Bk B R 8, ITBLR
B MM TE 26.6 s A ILF S, % DSRelay W 7
6's, WETEE X W EAEA B, PR, T
WL 135s, FrLL NEGFER R K.
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6.0T
50T
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I
#30
=
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0 100 200 300 400 500 600 700 800 900
i e)/s
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50
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&
S

T

—— QoS(time first)

W
W

—a— QoS(picture quality first)
—a— VCoDS
—»— DSRelay

30 . . . . n n n n
0 100 200 300 400 500 600 700 800 900
fsf 1) /s

K4 %R (p=0.025) PSNR Xttt

K 4 m] WL, BT DSRelay kB HME 2250 ) BE
WH 2R,y WL ERE AL oS, A5 & I
U, P 20 NMRAR Ber FEMIEN I 7 4E
2. QoS (picture quality) SIEMIHE L, FW
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TP LR A A RS e IX 2 R4 i 1 3 A X TR 1
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