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Proposal and Evaluation of a Frequency Channel
Control Method on Inter-Vehicle Communication
Systems (MM-SA) for Safe Driving Support

Eiji Takimoto®, Oyunchimeg Shagdar', Takashi Ohyama,
Ryu Miura', and Sadao Obana’

We proposed a MM-SA packet relay method on inter-vehicle communication systems
for safe driving support. The method achieves high communication performance under
the situation that 4 frequency channels are allocated according to direction of cars.
However frequency channel controls, which consider the impacts of intersection figure
and direction change of on-turning cars, are needed under various traffic conditions. In
this paper, we propose a new frequency channel control method which consists of the
direction based control, the priority based control, and the on-turning control.
Additionally we verify the effectiveness of the proposal by simulation.
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1. [XC&HIC

A WA RO A T E 22 L W - R B HER O 2K 572D DFEL L
T, MAGEE RN OIS T 28003 E > TE Y, 700MHz #i$ & O 5.8GHz #f
FEBRTA RTA L DOEENED LN TWVWH[1,2]. HEEREE R Y FU—2Z 1281
HREM T 7 = A5 0L CSMA/CA(Carrier Sense Multiple Access with Collision
Avoidance) & T#H 5 = &5, RC-005[2]# L U8 RC-006[1] TI%, CSMA/CA a7
AVnbhTng., ZRICKH LT, 7y FMEEERENEL, 7y MEEERIEOT A
~7 MVIEE A 7z Spread ALOHA 5% ~<— 2 L% MM-SA (Multi-Carrier and
Multi-Code Spread Aloha) H XN EREEINTWA[3-6]. £72, MM-SA 5% % £ifilx
XD = OB HEMEE A L7282 - R LIThbit T 5 [3,6].

LAREWIIR AT ) ECROBET NI EBERIY, RERTRAET D HS O IHE
JEdiilg L APTREE S E I T H D . MBS WVEHE R K LD OITiE, EAEOMERKY
12 & % Rl LR B (NLOS : Non Line of Sight)B2 55 T C, ASV (Advanced Safety Vehicle)
TV r—va VERETH S8 v NEIESER 80%LL 1, Xy MEIFERLE 100msec
DNOEREMIZTHENRS D EED LN TWA[2]. ZOERICK LT, MM-SA ¥
HE@E AT AT, BEHFRNE L TEEET ¥ o VHIERERE, =V 7 X—2,0r
v MREERER LR GE X A I v THIEERE S o Xy MREFREZRA L TV 5.
Z OB T v RVEIEEEETIE, 4 SOBEEET v 3L E AV, EETEE S EE
e EDBEBR TOHEBTT ¥ XA ST 2T, Blh, WL 450
BT v 3NV EERTHZ LTy MERIZEL D THE 450 LITEB LS,
K EARD D O WA T2 Z ENHEEL 2D, Lo T, MM-SA HH[HE(E > X
T AE, TEEFICX LT NLOS (AL BETTH-TH, AT KRy Iz L
D EFERD ASV 77— a VESREATRAIETH D &V I I ab—a LR/
i3 A STV B[3].

LL, HEOERIILNTLLEAZLTWS LIEBRSARW-D, HIEREILE Mg L
U CH#EATH NSRSV TR T v 2NV EZ IR LIGA, ERERICk-TiE, 2
HOREEHT ¥ F/VEBPRANEZ HND. 1 2iF, ERLTWARL & LT mS
LI A SDRAEET v XNV EBRAERRNTHY, $ 5 12032 >OFEKRT v *
NOHBPFNRENDRNTH L. BEOWRRTIE, RELMIICHT2EHERET
¥ RVED 2ch D=9, TR L OEERADRHO ST, ERH 5. £
AR 72 N T O T L O BRI AL 2N E T v A VIS BT T B A REET D
EWRHD.
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Ry MREF RO T v 2 NHIEIC kT 2 Bk A EFTHEBOFEZSBE L,

1. #ITHFMIEIZ4OOBMEET v XN EREMICEIRSNS Z &

2. HEWBEBAGFEET IR TFICBWT, 1 OREEZHER LSS, HLEFTEEO
HBEREET v xNVEELTTH L

D2 REEEELTS.

AT, EROBEICHT X EmE L, 2 A0 BIELERT 2 EEET v 1

NHIETFIEERET 5. BETHEIT

O H#EATHF AN ISV TREEET v oV & BRI D HE1T 55 [~ — A il

@ JAEET v 32 VOREBNIC, EITH RS D ERBIFET 2006 0% M4
% gk ae

@ @ THATHIMORA DEK 2 BAEC B Bm AR T v R V2 EET L 0E
7% I3 2 48 5 B A

@ BHEBAAEFHETHIEARICT A I —1ERE#HE) L CHRETF v 2LV 2%
T3 2 A5 22 B B )

©® BILESIE L L LRI ZIT S ECRERT T 7 L2 DEH

MBR5.

IR, ARTIEL, 2 BT MM-SA BHEREE AT A & JHERT v 2Vl T
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VICEDRBETIEOFIMEIZ OV TR, RKFZIZSETAREZE LD D.
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EFOPITIREL TV D MM-SA BEHEIEE v A7 A%, #EEEET v x5
L OB 52 DbETHWS. KU 2T ORI,

® 5.8GHz # T DSRC (Dedicated Short Range Communication) [7]28ET 5 14 &
DEEET ¥ 2D 55, 4FEERT ¥y 1V E2HEHT 5.

® HPFILI L IC 4 SOFEET v xNVEBE L, FEEDEITHRIZESNT
BRI EE ST v 2V 2 RIRT 5.

® [l —HiREAETTIEmMmE, HEXA I THENCESE, 25T Spread
ALOHA S THET 5.

® RC-005 (It~ 7=BBERM L BEX A IV 7HENC K STy R EEFL,

TV T R—ABEL KT F Ry TBEEATRS .
® RC-O005ICHEHMLL7= "y N T H+—~v |k
DY ThH 5[3]
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Bl AL BIZRARIEK LEZETLTHDICHEbLTR—DERET v 2L 3 %
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FHET2RBEHARELRLT). LEeioT, 2b) DRV T TIE, R—AEET

(©2009 Information Processing Society of Japan



(R UBHE S Eht e
IPSJ SIG Technical Report

Y RN D EM AN, fRE L TTHBENEML, MM-SA /X7 v b
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3. BEBTvRIEEFE

MRFEOBEFEZ, UTICBT228THD.

1. MM-SA EHHRRE VAT ANMEL 35 THETH R I L1 4 DO JEEHRT v x
JUDNEIRENDIREE ] & BHEMICERT 5.

2. HEWNAEEREC, EITHAICL ST, 4O0EEKT v RANRIREN D4R
ReZHERE LoD, AEFTEMOLNEREF v rVEEBET 5.

ZFDEDIT, REFEIL, BIE TR EIT M E RTEREIE L LBk T
¥ ROUHIEBERE (LT, ET A= 2AGIE LT &, BEEREEBRm L, BHA IR
REWFIZAT 5 AT v R AR SRR S LD . BiAIREO RN, LLTF OS%M6%17
T EHBENS DTy NZEICL>TIThbs.
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BB, SERM & XEHEMOEITREIN U T, EBEEHED LV XA
EPIRFHIE O W02 179 5. BARIICIE, BT R 5 HFMICEITL T
W5 2 ODOHEMMBEEIT v RV OGRNITIFET HRFCFEIT L, AKE IR o H A
JEARET ¥ 2NV EEES L. AAETREENT, GETTEWO LD EERT v 2V 2 &
B9 DL IICEITTD.

IR, AETIE, BARERME, AEITNCEAHBENENEHET 5 ik, B
IR X OFESFRFIEIC O NGRS, £, EFREETF v A HIECHEHRT D
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Ry NEZE LIS, EARREERMT S L, R LIORTHEBOEITIRREICE
DNT, BERERIE S 2 WA LRI A £1T9 5. REFIETHE, AR LT
WHIRKER L APTIREE, LA OREBAEMREL ERL, U1 U —HREER
REERMEHERIZE T, REOHW AT . AETEERCITEERT v XV EEES
LHMENH DN, BEBEEERIIEEET v 3V E LT T LHLENRN. UL T —
BHROHTIL, EREE ERELTORLEITEZXBTE RN, BTN E
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