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Abstract: Recently, there are a number of researches on communication method or communication charac-
teristic in Inter-Vehicle Communication (IVC) and the standardization of IVC is moving forward actively in
Japan. The development of applications using IVC for safety driving is becoming an important issue. Since
there are few driving simulators that support IVC, it is not easy to evaluate the applications using IVC in
a realistic situation. In this paper, we describe about our development for a new type of driving simulator
called ARDS-Platform which supports IVC and helps developer easily to evaluate their applications.
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Fig. 1 Three types of driving simulator.

® 1 B4 RGEE OB [5)

Table 1 Specifications of Inter-Vehicle Communication

(Japan).
Hikk - ZES RC-006
GIEIEN % 715~725MHz
F v 2 10MHz X1ch
2= OFDM
{32 0 3~ 18Mbit/s
T 7' AFA CSMA/CA
7 7 & AIEYER DEC
B2 A0 i A et 3R PO
21 [ 101 A%kt
N Hi A [R5 (ACK 72 L
BIE7m =y DT E—FFx 2RI
7w han At

DOBEFIFEDIRITR TV —F IRV AT LR ED L) % H
ND Y AT LOFHIA L TH L, —TJF, Bk BEEZ#
HE 2 A7 4T, IR HOMEIC L > T, Hiljf
e (ME#R, HEWHHRZ L) (2D EEMRE R ERS
AT L2, B 2 TR, BEBEFEM L) FIA
NHHEMTOR) LD 2FEHT LI AT LABREICRD,
CDEEIZFTIANDITENIIEIDD KT A4 NOITEHICKE

WEING., 207, FARFICEBDERNIANIZLES
FEEDVBENZ 5D, BBEORIA Y732 —4T
FZOL)BMEFHELTCBLT, e TE5L9%
DIRFEFEEAEFRE L, TOLHICHARBIEDT 7)
r—2aryERETL9 2T, ERIZLLFHIEEORE
FED Y — WA ie iz, BI9E - PSS A & — XIZHEHE S
NEVWERDO1D2EEZ65N5.

D) LB E BT B 72012, R TIRH 4 [H5H
fForfr7a haVICERTET 7Y r—v a3 V%%
X, BEICEWERET, »oa—a X bR EHIiFEER S
7 v N7 4 — 2 ARDS-Platform ®FIFSIZDOWTiEN5 &
EHIZ, BT T v M7+ — LOFHIERTITV, TOHELR)
(ER N

2. BEME

MECHRRZZFIA 72 3ab—% (DS) #FAHT

© 2012 Information Processing Society of Japan

LEGEHMELTRODEII BRLONH TSNS,

o TV | (KRB CEBYIT) 2N TE L7
O, HOFRZRI L THHEE I EL 52
7\,

o BVWHBEEN 2 ¥ a—¥rTT7 4y CHEKEE
2ED, EARRNTHHIEDSETH 5.

o A b REREHD L VIFERDOBERTOEERLD
=7 /N VAN

o KT — I DSRIHEEENLVATLTHD
oD T — 7 DIEIIHHTH 5.

HWHEDO DS ZZOHEIB U THALDONHY), 20
R D R 2, SlndlHH o DS (3 HBhEECY s findE it
BATICH WS, OO DS O/N— K7« 7 gL HL
MIT, L= 7T —2DL)IIFIANETAATLA
B Z RPN ohs Ny Prvay ba—
T CTHEIEEIT) (22 TEDS 7471 LR, ity
TEVER KT A4 NOLE - EB 2 SO, R CiE X
DHFEIEWEEZ BB T 572012, 2y 7Yy b ($E
) L REBAZ )=V EMEHT LD L . 512,
HEOB & 2FHT L7204 1D — MEEETIE
%<, JHELEE R A ndsE 7 & CHEm OIRE) 2 HI L C
W5, ZOMIED DS O A XIZHM 1 B0 A XD D
DNV (ZZTIEDSZ A 72 LR, FHEHO L
THEB) 72T TR L, Aif, FiROBE I THHATAIERS
YIial—varvEELHL (ZZTEDS Y173 LN
£) 6], [7], [8] (K 1).

DS ¥ A 7 1 IIHE AR b BT, NI A NOHE
Rk {, BEEBEEEE SR WD) T T 1 K
ZLWYS, AT =V ARL—HFEY T A DE N
729, BIEETH L L oMb T, DS 172
E3IFEBROEMOETZBEICHIETL LN TE, Y
TVTAEPECPEEIIRKE, DSY AT 1 LH~D
EIEFITEAN b DT, BRI OLE T N —
ROV 2SE v,

Kz, HAMBEZMHT AT AT LAICBWTLERLD 3
FEHEHD DS ORI DO WTEEET L. B4 WS %
L, BafOBERESEVENZ v A7 23T ITHm2ER 1k

224



[EHRNIBFERIEE Vol.53 No.1 223-231 (Jan. 2012)

VAT LATHY, BARIITHE WSS, B2, 4 -5
ORI AT LA TH B 9. TNHD Y AT AfHLHE
W OEATIER (CERAE, HERLE) 25 ERO N A
INITHEBERELELZIRRL, FIANEZHYR—-F T BT A
TALTHAE, ZOLHIC, MELMEHT LIRS AT
L, BRICHARGBEOWAR, TSV A=Y 3 YIZENT
DT LREHOEMTH ), HitL L IYHEL -5
AL, H2Ex BT 5 X9 REMEMD 5 I HE P
P TRMETEDL Y AT ATIEAR L, MWEMOEFTRHHRIC
RFL, B RELZT5. 200, Y AT L%
TAYA, HEWMO F I A NS$ 557210 T% <, il
HD 8T A4 8123 55l b MR AT ) RESH L. D
F 0, FHEFESREAT OB, RO NI A DR ICEER &
TV, Y AT L %EFHGT 2 LB T S, ZOHICE
W, BHED DS 1T HNEETH 5. BEfED DS TlEE

KAWL AL, o FI 43T RTRB R BT
ANTHDL., TOL) BN FT A NETIVTEED
FIANEFHBHATEL2ERELFETH L. MAT, DS
ZAT2L3DL) BERGZEBEEBEO NI ANIZLA
FEERO72O | MBEORET HZ L IIHETH 5.

B4 BEE OB ICBIT 5% O TIE NS-2 %
OPNET D LX)ty NI =2 Iab—hfibh,
NS DRI EIAZEST AR T 7 L AT A L% -
TWw5 [10], [11]). 4k, Efio7wa b av s 5720
2, EEZEEFEOEBICMAT, 4FTORIIEY
F3ab—SDL) nHEmORELZOBELLY I 2
L= ETH5L.

3. ARDS-Platform D&k & #&EE

3.1 VATLBE

X 2 (IR L THIET 5 ARDS-Platform ® 3 A 7 L 1%
A TH 5. ARDS-Platform Tix RC 7 — % W CTER
DHZ BT S, RCHA—DN—F7 27 (RHEDE—%

Wireless LMNF

Embedded Linux Board
with Wireless LAN IF
Embedded Linux Board

o ]

Microcontrol ler

Wicrocontroller

Motor, sensors and Driver circuit

other hadwares é l

Motor, sensor etc

Ry HRl) 2EERMET L7201/ 70ary -
TEMHT L., ERoY 7 by a7 R A BHEE F RS
L7z LAN A~ % 7 2 — A Z F oA A A Linux
K= F2EHTA. 5O FICIZERT AT 2BEL, I
AN AT OWGE A LT, EREIEXIT) .
4 B 2 BT 5 720 IR LAN 2 v 5.

3.2 N—RYxT7&VT T TOERK

X 3 () EHEBON— Fy 2 7R THL, HN—F
TLTIRADDET 2= V5%, K IO/N—F7 o
TIEE=F Rty EDrDY), 20 ITITE— 5 5RE)
HEg e IR S 5. s 2H4E Ll L Tw»
HDIE~vAr7uary -5 CThHAhH. YA r/7uay bu—
FWE N DOEI 2=V 5DGSEMML, "—F7 =7
kil K Fo

M3 () BEBOEWNOEETH L. HHT S RC
B =13 1/10 E 7N T, HElj O 4 X34k 421 mm x
£ 187 mm x 455 145mm CTH 5.

AWFFECTH%E L 72BN — B = 7 1% PWM il 5
REFHL TV AHHDIFEALEDRC H—D Iy~
N2 ZENEETH .

W AL DEY 2= VI AAA Linux R— FTH 5. =
DGR BIRVER AT ) T A NDWEKD S Daas & %243

vehicle A

vehicle B 1

driver2

driverl

2 ARDS-Platform O A * —
Fig. 2 Image of ARDS-Platform.
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Fig. 4 Function block diagram of ARDS-Platform.
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Fig. 5 A sample of remote control console.
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Table 3 Communication characteristic (2 vehicles).
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Fig. 7 Communication results (multiple vehicles) (Response time less than 0 means

communication failure).
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Table 4 Communication characteristic (multiple vehicles).
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Fig. 9 Reaction time of test subject X.
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Fig. 10 Reaction time of test subject Y.
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Fig. 8 Image of emergency brake caution system using inter-vehicle communication.
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