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ABSTRACT

In heterogeneous platoons, consisting of various
size of vehicles, the signal from/to a small-size
vehicle may be blocked by adjacent large-size ones.
In this case, some vehicles in between the source
and the destination should relay the messages.
We design an efficient message relaying scheme for
these platoons and evaluate its performance, taking
the linear topology of platoons into account.
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Fig. 1. Example of heterogeneous platoon

FDR-PM& ZAA3h= Aolrk vt o] uhHS A
s | Ed o] 53t 947} gk ol=igh A
< F83P] 8, AA ZeEelA FDR-PMe] H5
3] viA] gevhs A WEZEAVE Addelzle
L& w2isled, #Ale] FDR-PMS 7|52 8 1 95
o] 2 7)) PM4 A 2% FDR-PM X 2 Al§s) B
HhS- Aglzil,

A k= 714 AlefAlEdS o83 PM 7 w4l
Eaff ) o] 712 802.11pE HIES o] A
oJAd MACE AREslt]ehe 1o whaeo] 7413t o
ot & HEeA= id A HelA)k slotted
random AA|2~E 7R}, HHAAE vESE 7} A
o] WAA= g &5 Fok AFH) o9} A, H
Zo]e] vy <LF(mini-slot) = AHolEc) 3 vyL&E
2] Zol= Dolar dukERe] ZHol= L - Dot} & o]
Arde] Halrt 24| oot wAA] FEE FAIE 5
ke 71k

-2 PM k (0<k<K, & K+= Z@l& Wl PL 2§
A A 71 A1) $ FDR-PM 2! FDR-PM(k)
£ Ak AafolohdHe] Agolw Fdd A
7} 4=}, Adnolld &ale] FDR-PM(k)= PM n
ole} 74k &, PM n 912 2m 71| PMS Al§
dliboz gt ofe] AAlA Ping( 3AA,
Ping_ACK()> HwAx]ol] gk g41x1e] g5t
Ping_Conf()2 Ping_ACK()*ll w1-&-3F Alxle] 2}l
HAA| & e, o] & AMS3hE o] ok
A7 A7} A2 Zeba Ping_ ACK()o] AE=A] ¢
= 755 dulslr] sigelck (a,b)= Aol =HA#]9
Fc]oll Z3kE= FA4E orlsh, FAAlA] EAIzP}
a°]al A7) S ek

[PM k9] E2H

(1) PM k7} Ping(k,n) & WAISKAL (n+m-k) - D A7k
Z9k Ping_ACK(kj) (n-m < j < n+m) < 7|c}Elch

(2-A) Ping_ACK(kj)7} <A1=I%1 Ping_Conf(k,j)
= 1his}a FDR-PM(K)S PM j&2 AR

(2-B) (1)) A1ZFE<Y Ping_Conf7} GA1E#] 9o
A n-2¥m+1)5 n®] FHeE QA (1)) AT
B EFo|ght].

[PM j (n-m < j < n+m)¥ Z3H

(1) Ping(kn)S A1 (n+m-j) -D A7 5
3 A ARl gk okE PMe] BES-S 7]clEIch

(2-A) (9] AIZHs 7tle]E B9t #AHi1e] 34 PM
o gl s Hull Al gk olral vkge] gl
# Ping_ACK (k)5 FHroZ alghcl

(3-A) PM k24E] D Azt Ulell Ping_Conf(k,j)E

tlo

173

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences *16-02 Vol.41 No.02

FAlEPE 2Rle] PM k9] FDR-PME AA =8-S

2141 gk},
(2-B) (1)2] A7k 7Icfele= Bak #Ri1e] 349 PM
iZHE] Ping_ACK(ki)7} A= D AI7F <t
Ping_Conf(k,i)& 7]cl=ich

(3-B) (2-B)®] D A7} 53} Ping_Conf(k,i) &
3] 25bH Ping_ACK(kj)S Awloz wkil
(3-A) IS APzl

[«

41

A

v

N
e

v. M

oIr

al e
——

Ak 7149 A5 FDR-PM 7JAlo] 48w
A|ZKupdate delay)=} 417%% FDR-PM®| e} A5 7|
Fo2 Hrig 5 glrk o] E}ﬂ A= st
MAE Aol a3t FASIS & F<5(hop count)

2 x5k o7 A= *laﬁﬂﬂfﬂ % 3 B
oF st AYAA AT AA5-E Bl o]F e A7
2 D, & WULERE o2 A3 A|7tolr). Aok
7] =3 Eol7] S8, 7 7k PMAE
71 ® PM7FA] A} = A §d3te] FDR-PM$ 2743}
=g 7] s A eEhisich
I PM 7ke] 4 75 o= ARgE Wiz g L

33} wh, A 2 gkl Eol, $5A7] 3=, A

, S5, SRkl $IA7E Al F 9Jr 27l 4
Boll wet FERich AlEHel M= olF S84t
25 uted®l A A (connectivity) Al g5 o3 7

o] AeJsle] Mgt

CGij)E PM o} PM j Ale]o] 474 =52} st
PM k& 7522 & o, AlEde] Al e Clkk+l)
12, 399 pdl T:Hz‘sﬂ Clln)&- [0, Clkn-1)] AFo]
°ﬂ (”s‘%”) fru¥E Exgicha 7IEch = CGy) =

2 o] PM i9} PM ji= ME AR AT 5 9lvkar
7].246}1:]. q7]. zro 7Lo1_ri Jx‘jl(cg /H)o] o
Adels 2wk

I3 2% L=10, k=159 o] Ade] FH(g)ell w2
Al ~gle] s Holrh Aljke nbHe- vladiid
ol wal] gAlx|de] EHl gowAE vlsgl
o+ ¢ ASS Ve = k7 24 9348 vl me)
76l W e A kS-S o S ik

a7 3L m=2, q=02% w] ZE ] x=ke] o)
w2 A ~Ele] s Hojr) shue] vARE AE
st Aefs Ate] R4 Lo|Bg, 5303k Hole]

AR E A5 o X”*’%J} =575 L tel 2k
5] 32 Lo Apolof] 2§k A5 Aol = A Btk
AlokEl 792 $]olA] N—_z:]i Hle} 7he S2a3) A

_‘_4

r{r

174

=
g 7 120
g I~ —<— Proposed Scheme (m=1)
é 6+ S e —— Proposed Scheme (7=3) 100
g S~ __ - <o~ Comparison Scheme .
= o =
g S o- o Lgo &
£, N SO0~ B
= q op count — = o= - ~ =
s 3 T mo--de0 B
£ 5] z
3 &
8 Lao &
g 21 ' =
= -
P

= L
g 1 update delay —~~ 20
=

0 " : : 0

0.1 0.2 03 0.4 0.s 0.6 0.7 0.8 0.9

Connectivity factor, ¢

32 2. A4 As(gel wHE AxEe] A
Fig. 2. System performance according to the connectivity
factor gq.

IS

200

—— Proposed Scheme (£=5)
—#k— Proposed Scheme (£=10)

- ©- - Comparison Scheme (£=5)
- == - Comparison Scheme (L=10)

i 160

120

Y, F8o
hop count —/

Keop ajepdn ueajy

14— o--0--0--0--0-||o- -0~ O-=-0--¢

T
A
S

Mean hop count of unicast transmission

0 T T T T T T T T T 0
10 11 12 13 14 15 16 17 18 19 20

Number of cars in platoon, K

T2 3. FUE W AR ol e Alxgle] A
Fig. 3. System performance according to the number of
cars in platoon.

, Ao B8-S e sl 9] o
ﬂ»oﬂ ITS A]Ado] Zeoi2]A] g 7182 =2 Ao
A ggE 4 9lok

References

[1] M. Khaksari and C. Fischione, “Performance
analysis and optimization of the joining protocol
for a platoon of vehicles,” in Proc. ISCCSP, pp.
1-6, Rome, Italy, May 2012.

[2] H. A. Omar, et al,, “VeMAC: A TDMA-based
MAC protocol for reliable broadcast in
VANETS,” IEEE Trans. Mob. Comp., vol. 12,
no. 9, pp. 1724-1736, Sept. 2013.

[31 C. Shao, et al, “Performance analysis of
connectivity probability and connectivity-aware
MAC protocol design for platoon-based
VANETS,” IEEE Trans. Veh. Technol., vol. 64,
no. 12, pp. 5596-5609, Dec. 2015.

[4] D. Jeong, “Modeling of the distributed
broadcasting in IEEE 802.11p MAC based
vehicular networks,” J. KICS, vol. 38B, no. 11,
pp- 924-933, Nov. 2013.

[5] L.-N. Hoang, et al, “An efficient message
dissemination platooning
applications,” IEEE Commun. Lett., vol. 19, no.
6, pp. 1017-1020, Jun. 2015.

technique in

www.dbpia.co.kr



	혼성플래툰을 위한 효율적 메시지 중계 기법

