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Abstract: Electric Vehicle (EV) has a restriction for the distance which it can drive by one battery charge,
and under the present situation there are some problems such as there being few installation places for the
battery charge equipment. To promote the introduction of EV, the ITS services corresponding to these
problems and characteristics are required. “ITS information communication system for EV” we propose in
this paper, provides functions for observing the amount of battery remainder and leading to surrounding
battery charge stations while driving, and also creating the efficient battery charge schedule for EV. Con-
cretely we develop the protocol that connects the wide area network and the road to vehicle communication
with the in-vehicle network, and also the in-vehicle system and the roadside system whereby reading and
writing vehicle data from center and roadside are achieved. As a result of the feasibility test, by developing
the service applications the sense of security in the EV and the convenience and the amenity in the battery
charge stations will be improved. The effectiveness of the services and practical use of the system have been
confirmed.
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ELT, RERERPRGVORBAT—Y 3 Y OEHRE Y
TIE A LRMT B EE LI, EVEBEBHY R I A
M LTEVOEBNEEXRL, BEAT -3 TO
BIRGRTEEAr V2 —1) ¥ 7T &4TH ITS — E A LE
THbhb. DL Y —ERAERMT 22 A5 2 0FHEIT
DTFo2 s, REfEAy b7 —2 LHEEAy b —2
EDEHRICE D, WmHETEME, tF ) T 1 HEOREE
BFREL, BEVATALTHET LAY AT T 7r—
Ta Y OREPERSNG.

o HIMDIRAEZAL 2 HIF ICHR A L, HUp N IS fESZ I THTR
FftT 2 L0110, EMEEBIFET LI LI2LD,
TS A LZHEMREE s L2 L. 22T,
B OIRAEZ L L X, BV BAEBREOKT 2L LT
B, F7o, Bl EBRIET S L 1L, TEOEBRE
RLTAYAA v FORFEEH2EELTBY), H
BSEIE ORI & ERT 5 b OTIE v,

o HEICXDIPUELZ-HMFRIZEDE, RFVORLE
AT—2a ryOEREERTLEELII, TEAT—
2 a v TORRNGTRBAY YV a—1) V7 &{TH L.

INE CHMIREEMR Y A7 4L LT, ¥EHEHRSEDL
Wl EHE V2 FEPER LS TWS [1]. HilfoIR
AL 2B 5 &, TRBOBEHIC & DG ¥ FIC0E
WEKNT 225, HRATMEBIEmS N, v ¥ S TERE
B - T 2720, NI A N B E A DSEIRET LT A
CEPHEETH L. F72, BHEICEBEINATWE I —FE
F—areflifT s AT ANERICEE SN TN D [2]
2, YIS TIHREHEL2WE Y LAY AT L [3] Tk
HEOKEL B TE Y, EMHR L §5 EV 20N
WMAEIBT 22 EDTE R,

KT, SNOOHEEZMIT 5720, JRIBLHEHE
EHRHEBBEB L OCHERA Y b -7 2 @SS ICT
(Information Communication Technology) ¥ A7 A % ¥
F9 5. RETLH [EV AT ITS BRERE T A7 4] 13,
EATHICKEREZIEL, EV LV — MNELORE) OF
BAT— 2 a YO EFARRERZNT L L LT, T
BAT—2a Y TOEVORMBENETBEATr Y a—1) 7
A7) VAT LATH L. ILIBEEHEB L UBRHEERE IS X
0 Bl O IRFEZAL & RIE IR 5 &, 1EHt > & THN
WA EHL, €y B L OHMMERLEE 2 5 B % 5 b
BIEL, VTSI A ACHIPREZZLIELZ LI2LD
BRI 2 o fe & 4 5. BARMICIE, TRIS0E1EH & o
WEBIVHETAY VY- 28T 4EE70 baLE
%L, vy B L OBAEREEE S Tl % AL CH
W7 — & Ot L & Bl OR@IREEZ (T, HiS AT
LEWA Y AT L RBSE LIz, EBY AT A1 X 0 EEER
Baitv, @EYAT A ETHETAY—EAT 7)) 7r—
DarvERETAILILLD, BEIAT LD EVHNT
DRI EEFBAT — 2 3 » TOFEM - Pudm F
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WZBWT, B ITS H— Y A&t 2 2 &L #5HI L /2.
DT, 2 ®CREmZE, 3 F CRIERE & 2R MICo
WD L, 4B TEV I ITS FHEE T AT 4%
REL, SETEARWLER S A7 4 LB AT L DH
FIZOWTIHRHT 5. 6 BTERY AT ALK 5 EERR
WZOWTHHL, RBICTE ARz I L5,

2. BEME

ICT DBEA~DOFERREME LT, #EiGEr—FEr—
YavERELETLRT 4 7 ARKEMBEIZ L SE
SRR AT APERILESN TS, TLYT 47
ATIE 355G HWEM Y AT HITMMR, £/ )V WIMAX
(Worldwide Interoperability for Microwave Access) 77
HENTWD, ZEEHIEL AT LTI, BAFEOERRL
WWIEH S A 7 24 (VICS: Vehicular Information Communi-
cation System) (ZM1Z T, 5.8GHz 4 DSRC (Dedicated
Short Range Communication) [4] i 5@ /E 2 PR L 72
ITS ARy P =¥ X (# VICS) 124 ), ETC (Electronic
Toll Collection System) HRE% & HEHF> ITS HE# 12
xf L CHEBRASGEIRILR TR &Gzt s 5.

HRRER AR > A 7 40 & LTI, #Em BRGSO L0 E
I & o THERE > 7 IR B0 28808 E Y A7
LADERLS N, 2612, EmIZEHRIN WL —FE
F—YarvEHRT L, r s TERERLEVEY S L
AV AT APHEMIZEEIN TN D,

JREBGBE Y AT A, Y=Y AT TIZET A1
EAELRWD, EHRIEESTAVTTH Y, FFEo) TIC
FIETHHEMT TINS5 7 v ¥ aROREHREE IZIEAR
METHD., LV LAVAT LIy FEERDPAET
H5D, HEOEHRICIRE SN, MG L35 EV &F
DIEREBIEL, ENFRERLITH) e TE L. £
72, EVICRZFDOREAT— ¥ a v OIERT &S 572
OITWE, FHCATIA Y TREAT -V 3 Y OGRS %
T ru—FLTBLLEPSHL. T5I1T0 L CHHERH
BEYAT L, =2 7HBMAZETEICRE S
n, 30mBEETHL. LoL, @EHEENOIEEAS )
TIE A LTREHRHPPEET S, It > & TIPUE L 75
THmE B L, FEERZT Y ¥ 2 BICHESE 2 IR ia™r 2
LEWH) Ay M BH DL, F7o, RESN-HKMEE L O
WEDD, ¥ ) 74 EHE. —F, — ¥ AHH
RIS N—F 2 LA ERER APV ELE 5D, €
CCARGTIE, TRIGRME & BREHEE 2 EHE L, W7o
Dy NEEP LIV ATLAERRET 5.

3. MIEENTE & BoREM

3.1 IRERELEE
AHfFeCld, BEBMEE L L TETCHEIIHSTY
% 5.8 GHz 1 DSRC ##kf 3 %. DSRC iZ ARIB STD-
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T75([5], STD-T88[6] \ZHEHL L, JH1E FEIAT LB AR C
&, [mEHMEEDSHE Y (4Mbps) T X EHEERFEHME LTV 5.
DSRC (FFEH S0 E % ol & L7248 30 m O HFIPH % 813
FHIE LCRELMEY — 2R L, 1 20EMFD
BEOBENG L RFISEEEZITI A, v KA v 7%
L0 B RIFRRATEAL L, BEAREIRLI VDD
LDET 5.

ARIB STD-T88 Tl 1 2DfE 7 L — A 4 LT
ATy Mo, FhEhozxay MIEBERm
DTF—=F%ENFITH I EHESN TS, EHFICE
W T — 7 4El, BEYR CHIL TEAT ) BEREIICLY,
WET7L—2moEHA ATy N ER-BEFICZELLT
FYAFT, WEAT Y FEFAMFIHT S 2 L TERRER
FEomExzMoTwa, ElFIE, BERI~O%ET—4
BHRWEEES, BEFIOHF L TR=) ¥ 72X )
FEMEEZIT) . BEIRIIEET -2 2REL TV
G, R=) G TAILTT— Y2 %AETES. B
BRICEBTET— DB 0WIGEE, T8 hnwler
T EAT S, EHFIIEEOERIZ L > TRERO
GHEAEHT LI ENTES.

3.2 [LBELEER

RIFFECIE, IRBORERE L CHAEFRO 3.5C ilEH
WERHT 5. 35GEBRHIEE T TITH—ERA R4 L
THBY, FlEERTEHICE R L TWa ., TWEHRO T v 7
V7, FIANNOERIEEE 5 4 2179 720, )
TNE A LEDPLETH Y, AHRIBE TS TE LR
W CE 2 R E T4, BEMEIX, HWEROT v
T 27 OFzHIZIE 100 kbps FREE, KT A SANOERIEAL
D720121E 1 Mbps HIUTA P L AR FATE 5 LM%
SNhb.

3.3 EHxy bI—7

AWz ClE, Hifik v b7 —2 & L TCAN (Controller
Area Network) Z#RHI$ 4. CAN 13 ISO 11898 [7] THIK
(L SN2 ) TIVIlE 7T b a3 v, EEOHEIEA
HbER L TWBRENZABEH LAN 70 a2V Th 5.
RIIIZ BV CTEHERIC S B ST a, HlER (El
) CAN ER7 157 (R#R) CAN TIEABEIIIL L ToH
fELTHEY, 2E2IEINAL 72— GBE) O,
R Tl 2 MaEs R IE R RS, BAasR T 2 M
HRMAMEEEATRHA SN Twb, CANIE, N2 LT
MICHEEERB L2 =y MO REHEZELZ LN TED
CSMA/CR (Carrier Sense Multiple Access with Collision
Resolution) [8] Z# V72~V F< A5 FRDNNAFEKTH
5. CAN ZEHENLZTRTOLZ=ZY S A Y E—TD
EEZRAGT A I EHNTE, K 1 Mbps O #EEE AT
HETH 5.
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3.4 EXRZEH
EV (& 1 MOFEETOLEATEHEEIC 7D 5, BikE

HCERERMOBREEI PP\, T/, EVIZL V¥

H=RH =T Y TTOFMHIZLY 15D EV 285

OFHED Y =7 LTHHT 27— A2MHE S, (ko

BERHROEZ T2 B TE L VEORENH L. —77,

FEPICEAPER S, BEAY T =7 2 HARALRLT

WEOREDH B . AR THRET 5 EV W) ITS [

AT LTI, IS OFREE LIS Lz, YERGEE

Ay N =2 EEHA Y V=2 EOFERICE D, BT

e, X2V T A OBV AT ADERSINS, I

T, VAT AWML TREEREMHZLUTICELD .

O FTEERESCEMEESOHETERE ETHITED S
A IV 7 TRET S EDTRET, HPNICTERIEM
BATADL L.

Q@ HWMEEEEREL, ) TV Y A AICHEIRAE 2 2L X
5L, EEERSSHHGE CORMIEL,
THEIRC AR CTIEIETH B Z &,

@ HHRT AT L O - FEIIIL U7 IR AT §E 2

k. HEBHEAY AT AN AT — T 4 Y

AT N, HEBWE) V=A% —F Y7y — 3 vl

VAT AT TEMERGER Y AT LR T A2 L.

¥ ) T AMOFENERIZESTRETH L T L.

I — EXDBIRIRIEREEROEE L2, T

Ar—aryy 7 o7 O8N - Z2FI2L Y GHETT

Rz L.

4. EVEITITSBHBE L X T LDRE

AR CEM L8 REFEWMET LY AT LELT, A
WOBENE E RIERLEEB L O HERA Yy P — 2 2 FEH L7
EV B} ITS [EHulfE v AT L 2 _RET L. BEV AT L
Ti¥, WHEMBEE S LT DSRC, EEEEME LT35G
WEE, EHAy T —2 & LTCAN 25T 5. K
BECIEEV T ITS BHEBE S AT LD Y AT ARERIZD
WTCHkR7z0 %, DSRC & 3.5G lEREIFB L 8 CAN %
BT A@ETT P2 Viiontiig,

® e

4.1 VT LB

EV 01 ITS EHE Y A7 410%, BHL > ¥ - By
AT L - MRS E (7 27 F) - Bk - IE IR A g
(h—F¥r—var, Ax—bF7+>) -EVroEREh
%, B, #—FEYsr—3 3, Hiff ECU (Electronic
Control Unit) B L WVABGEEHEE A 5 72— A %D,
CAN A % 7 x2—=A2&Y) ECU ZHl#d 5 & & B,
H—F = a UANERREEITS . LYy B XU
T U T L EE AR R EE 24T\, B O RAEZAL
AT B L EMNICERIRME AT L b1, HidE
AU CHLm & m R E L, BIREEZ 2S5 v AT 4
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M1 EVI
Fig. 1 Configuration of ITS information communication sys-
tem for EV.

U ITS THHGEAE & A T L O

THh5. EV AT ITS [HHEE S AT LD Y AT LK %
X 1 2R7.

EV OV — MEEOKE ) OFEAT — 3 » OYET LA
FARI & BRI 2 7201013, EV OFEBECETE
B, BXUOKRBAT—Ta yOFHKRE ) TIVE A LI
By TERLCOWLLENH L. /2, EVENTEE
PIRL, £EBAT—2 3 YV TCORRNLTBEAr V2 —
)Y TR 20I2IE, HEOEHRAIEET 57210 T4 <,
ﬂﬁ@w—/l?u/7T§ﬂﬂ%&¢5EVQW®ﬁ%
WAL, ity CEHTE 5 Y AT LD
BThH5.

4.2 @®E7OMIL

DSRC % 7:13 3.5 G M5 ml# & CAN ZHfd % 15 7
O k)b, BLXODSRC & 3.5G i3 Al % #3325
7 haVEREL, BERZT TR, RIBEEHES &
OHCR v b7 — 7 L OME A BN L 7200 fE ik % i
HDh, INLOMETO baNICLD, 34HTERN
FURGM QO M EHINE & A~ OIERIEME, Fokse
QD B R ESEB T E 5.
4.2.1 DSRC 77y h7+—L

DSRC 7J v F 7 % — 4%, DSRC #iGH L7-%k:7%
ITS 7 7 r—3 2> (AP) Z3EMICH%E - BfEs €5
OOEIEMETHY), THICXV T T r— a3 0B
- ZEE2ESHICTHLDOTHA. $4bb, DSRC 71
hankr7 75— ary 7 by TRORENRA ~
72— ABLOKHET 7)) r—3 a ved@ibas e s
WRT7 T ) r—2aryizy 7 by 7B e LTt
59, ShiLy, BREHRQOT T r— a7
k=7 OB - RTRIEATE S NS
4.2.2 7ORINZRZ Y7

REECTIRET A EV AT ITS EHlE Y AT L D720
D, WY AT L—FHL AT L—H#H Ay FPT—2 %D
BT RNANAY v 7R 2 IRT. B AT LD
B 7 70 r— > a v EEEIREERT 7 r—v 3
%, DSRCH#ETT v b7+ —2% T E§ 5 DSRC
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h—F+ES—ar [REEER

e
S AT L a0

AL AT L H#HRAT LA BHHEARvET—H
e g 1Ch—Rh—+e|msmiE| can b ecu
AP Eﬁ'ré I/F I/F I/F I/F CAN F
BATIN—as
Joka)Lneg
DSRCifE |_ DSRCHIE
| DSRC |

2 JSukranvzyvs
Fig. 2 Protocol stack.

TT)r—=varE LTHETL, ZcEh, Bl
%Aﬁﬁﬁﬁ%%ﬁ77u7—vEy#%iﬁvx%A@
CAN A »%7=z—2 (I/F) 2L C, Bty h7—2
@Em?—yﬁ&&tkioﬁmﬂﬁf yEEXIAATE
ﬁ?é F72, Bl AT APHEFREI—FT S —V 3
DI SR SN A Z L A EL, BV AT
A@77U#—va/%ﬁ% BRI LEE A4 5 70
b VILER L ERIRE T T = a v o 2 EE e L.
E512, h—FEF—varBIUOEEEEREDA VY
Tr—AEHETAHILT, BT 7V r—va v %
h—Fer—varbllEBETAILEWRRE L. TR
&Y, BURGEMHQ@OHER T A T L DOREBIIIE U7 e
BEAFEHTE B,
4.2.3 @®EY-T>X
() BRI RTLEE#HRY N7 - % ERETIRES —
r X
WS AT LOT7 TV r—a yirbEE Y AT L
LT, Bl y b =27 OfW T — & HiAl LB L UH
HIH 7 — & EERRFAT) 20DBM S AT L L HE A v
NI = R ERTAEEY - Y ARK 3 IIRT.
O ERF-—4mAHELY—FT X
BBD CAN A v ¥ 72— ZF CAN NAHEH A v b —
VID &EF— 5 RFEARMY, CAN S22 AT I - B
5. BT CAN 2 A E Y 2 BB L
R HESICEFGFENTVWE Ay =Y ID =T 5
X1ET_§775:H1V)UM_:L HA T — % AfFE#wE LTAEY
ARG T 5. Bl 257 20%, [AEY Fisl LBk
:l?/]‘J J:b $ﬁ%§®f%'}77ﬁ“57‘ 775_’%;%
W, HEERSFHIE AT GAH LER I~ Y F2IER
WTth, AE) Y TONEZMELT 5.
Q@ EmHETF-2EZAAY—FT R
B AT A, [AE)EEAAZERIT VM ICX
n, $ﬁﬂm:7ykéiﬁ%@X%U&7:%§ﬂﬁ
BURELHIAEE, EEFIH 2~ F% BCU 2~ ¥ FIZ
Wl, CANA ¥ 72— RA 2L D#EET S, ECUa~ Y
FONBIZHEMT LR D2 L0520, HilH Mo
XYY FEECU a~ry FOERMEBELHET S, BHRZHIE
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BRI RT L HHRT L HHrvrT—4
3] B HHS HHs =S il ECU
AP DSRC DSRC AR CAN I/F CAN I/F
CAN t9}7y7]

e CAN B2
- CAN Zi=

T-9EH =
(#:&L) (#REL)

DSRC ##E#E
) DSRC MBI -7« i
HHRT—HR > AEYEAHLER CAN EE B Y
AL EEIY > T-9AE
AEYRAHLGE |<
< EESS
CBEHEaTRE |
| ECUaTURIC TS
BHREHEITUN > AEYBEAHKTR e !
EER2H ERSZS > Ry
> ECUITUR
EZAHER >
ACK 248 < 0
| AEUBEABIE (¢ -
- EEPL
3 WM ATLEHEEAY VT RERTAMEY T VA

Fig. 3 Communication sequence for connecting roadside with in-vehicle network.

BHHATL HE@ArvrT—2
LB RT L | rnaE | 25E | [ =5E == | Hh—FELF—var |
I/F FIHEED CAN I/F CAN I/F
‘CAN ’E“/|‘7“/Z
e CAN Z{2
- CAN 212
Lt (BEL)
_ EERT-SAER (b EAD =
URI Oyt —Y BN )
URI(#yt—Y E3R)
ATV or TEER (Fvt—Y BERIEE),
> ATV or TR R
[t

X 4

JRIGEAEHE & ik v b — 2 BT AE Y — T v X

Fig. 4 Communication sequence for connecting wide area with in-vehicle network.

i, ECU a2~ FOFETHRE, Hillg: DSRC &2 5
B S A7 2% ETL. ECUa~ Y REIEERT L
5 [AEYEBXAABE I Y F] CTHBHIY AT LI2BE
T4, KB LAGEE, B A7 a0k L, [HkeET
BEav s R #EL, #T75.

(2) LEBEREESH Ty N7 -V 5 ERT2RIES -4
2

B AT L0E, JREGEFEHICL ) L Y ICHmA T —
7 ZERERBICT v T s T A, Hif AT — 7 A
HmOT v T) 7, L ZIH L THERY AT ANDFE
BIEROEMEMERTH2E— v 7 LToxEZH-D.
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LU H B AT — ¥ AEROT v T 71T IR
ELT, LEICELT, vy ¥ PEEY AT AR 5
T2 #5728 ® URI (Uniform Resource Identifier)
HMAEEF S AT LICEET 5. HilC A7 413 URI %
L UFICREETAHAILET, I—FEFr—Tarvaiioay
TYYRIEREZET A, IRBOREREERA Y T -7
AT AMEY - VAR 4 ITRT.

(3) IRER - LEBEEZEDBES TR

A A7 A%, BEEREAEEHEBICAS &, LEIZN
CTHHEMEEO 7y ¥ 2 BEHREEICL Y A —F s —
Ya vIFo URLIEME#ET 5. Bl A7 413, A
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RS X T Ls BHE AT L
[esoz7s ] BE | [ B GEEE || 2RE || 2RE [2—rer—vay |
AP DSRC I/F DSRC il ENER
7oV BIEREE
(URD) R
URI(fyt—Y E3R)
IU7Y or T (v e—Y BRIGE) N R
IUTYY or 1E$R
1ERER

5 R - JRE0EEEHEOMEF Y -7 v A

Fig. 5 Communication sequence for combining road to vehicle with wide area commu-

nications.

BWoBEMICL Y URLICERL, #—F sy — a3 vt
DA YT rYREREZET A, BEMERE & ILE0EE O
FHEIC XY, BRAEEEELOT — )L TR R SR A
HIEREE & A L) ICHEH Y A7 LIRS B 2 L AT
E B, BEHR - R0 EEOWEE Y — 7 Y A%E 5 12
NGRS

5. BEH VAT LEBRAIY T LORE

MZETIRE L EV AT ITS [EHBE Y A 7T LI2O\T
FLERERIC L ) FOERMEE SIS 5 7201 EBR Y 27 4
TPHSE L7z, KBTI AERN RS AT 4 LMY A7
A DFEREIZONTIHRG,

51 EH#FIIATL

R AT 203, Hiligr e Fhisnbs h—F s —
a v, Bl ECUBXOVLEWEREDA % 72— A
EEODIZIDOETEH. HE Y AT A, HH Ay bT—2
EHERE LT L7c MR E IUEL, CANA v ¥ 7 x —
212X ) ECU Z#I#14 5 & & 12, DSRC 2 & b B4
FREEE &l 5 ATV, ILIBOBEA vy 72— AI2E )k
AR EN L, I—F T — 3 U IEREy
BERE R T 5.

5.1.1 EFz2%

HAR L, ITS HiHkg: DSRC #RIEREALAR [10] (2HERR L,
DSRC #{EHRE, [LBUREHEARE, ECU #:hitkng, »
SO —FEr—2a vk AT 5. £, B
BEEA (f 7=y ¥ a3 » OFF IKEE) 12 DSRC#EICL Y
HilgrZEH TE 52 &, FBHPOEFHROWEEEITT
PN S VI e LT, BERHIIEE B IREICHATT
5 HERE L (DR O BN L E AL Ty =4 2T v 735
PREZ R 5.

51.2 ECUS>4271—2X
LU BIUHMY AT LS EMIREZEHL,
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W2 BIRE T 4720, HlligsECUMOA > % 7 = —
A%RFEHETAH, ECUA ¥ 7 =—AlX, DSRC 77 v b
TH—=LDFERT7T) r—varzMHLT, tryBE
OBl S AT 5005 CANA ¥ 72— AICENigE L7

HGA T — 7 AEROFTAL L, EWHHT7T— & 0F XA

HwAT) . WEY—4 ¥ AL DSRC & CAN % #5598

F7a banicity. 7o, FEOBRMEREEDI S

DECUNDT 7 A% L, ¥ 1) 7 1 EDOENE

HEEZ WL T4, ECUA V¥ 72— AEBD CAN A >~

¥ 7 x— A L BEHIEOREE M 2 LT IZRR 5.

(1) CANT1>4271—2

O EBRMAARIISO 11898-2[11], 11898-3 [12] |ZHEHLT 5.

@ #fE/87 X — %13 CAN-B (f&#%) B X ¥ CAN-C
(FdsR) (CHERL L, E50HR 03 1 500 kbps,
7)) v 7 REIE 500 msec & T 4.

(2) EIEHIEER

@ BERHEETE, B ECU R F— ¥ AGH% &5
AL, AEV Y TIHRAFL, T ICHEHT 5.

@ B ATLADNLEERAREREZAFIT S L, @BEH]
L ECU 2~ FIZZEH L, CANA ¥ 72— A
L EETS.

@ M AT L0 5l EHIHETANOFAL L - FZ AR
&, DSRC ¥ =275+ 79y +7%—2 (DSRC-
SPF) L7z, BRT7 T ) r—2a OXEYT
X ANSDRGTEH., E52, AFYF ISR
7= FaxEE L, FFEORMBEREEO RGN L -
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Fig. 6 Roadside system configuration.
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Table 1 Example of vehicle information items.

TH H N
oAk B FER (%)
EV i (W)
T A AL vF ON/OFF
Ny RTUT AL v F ON/OFF
VT RAA v F KIA 7 /=a/7 L—=F
FemE R AE OFF/AC100V/AC200V
SHAE WS SR/ RIS
L (km/h)
AEFT (km)
JF g R OFF/ A/l it/ o — K
TL—%F T AL T ON/OFF
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Fig. 7 Relation of position between vehicle and roadside an-

tenna.

® 2 FEEABROIT
Table 2 Feasibility test parameters.

T Ak a—AHEMR 400m
FZR T % AR 1 HfR
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Fig. 8 Example of battery charge schedule for EV.
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Fig. 9 Distribution of time for collecting vehicle information by experimental system.
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Fig. 10 Distribution of processing time by experimental system.
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Table 3 Performance evaluation of proposed system.
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