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An Emergency Vehicle Route Update Method using V2V, V2R
Communications for Emergency Dispatch Route Traffic Control
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Figure 3 Goal and positioning of the proposed scheme.
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communication.

FRTHRAZ R EFONIEAT v TEUTICE LD

5.

STEP1. —EEMIXBEHEMMNOREERA v —
BEAG L%, Ry T EEMRT . ERICGEL TV
BARA v —VEWETS.

STEP2. & v ¥ EIRICEL TWARWES, A vk—
VO ARG ERRT L. BECERE LAY E
— T Tholethh, AvE—VEWHETS

STEP3. ZELTWARWVWY =7V AFE L TH-IZEA,
Ry THE1IHLL, Avye—VEMo—RHEEIzmH
FC, 7e—FR¥x¥ X T5.

3. i R T L

Scenargie ¥ = L —# [9]&X— A2, BRAHORRE
FHA v E—VERETEOWEE N A Z A AL TRIE
Liz. M7y 7 bo =7 BRFEREERT.

Scenagie Visual Lab

Scenagie Base Simulator

Microsoft Visual C++ 2010 Express

Windows7

Go) [l ARETAXLI=ES2—
7 Scenargie ¥ = L — & [9] BAFBRbE
Figure 7 Scenargie simulator [9] development environment.

Scenargie % Base Simulator & Visual Lab ® 2D ¥ A7
LMD END. BIEV AT A DOBFEREEIX Windows 7
12 Microsoft Visual C++ 2010 Express % & A9 5. Base
Simulator ¢ Multi Agent Multisystems Simulator <€ ¥ =
—/L1X Microsoft Visual C++ 2010 Express b TiBICIEE %
17> 7. Visual Lab ¥ Simulation Scenario % {Ef% L, Base
Simulator LOKETY 2 —VOEBSEHEZ, VI 21—
vareiioil.

&>
-n|'é||'

{ih

YIial—rvaritky, BEFRERBMERTRX, —
WeETERE L., #EFRT 22002 v —JHERIET
D, BHEE R\ 7k y lE s, —REME
AWz~ LTk y 7iBE Tl Uiz, RETIE, FElSM
& BRI OB E R, — L 0 SR 2 R B
T ORRE T
41 Y3al—Lav&l

F1TRLESRMNT, Y2ab—varafiolz. kY
BRI L2y I 2 b—2 3 U &1T 9 72912, Open Street
Map [101Z2 AL, X 8 IR T & 5 ICHIEBRIRLD T F Y
FEAER LT, U ab—ra VB S —REmITT v
HLGRESNTEEME Y, 707 LDRESNIZEY~
EITT 5. —F, BAFEMILIEE L7 Start Building /> © Goal
Building ~& EA1T79 5. —fRHEM O HHE TOFEPTEERg
ME, BRHEWOFEHFTERM, RO, ZEINR 7
v MEANET 5. M, T OREMHER ST ROA v —
CITFT—=T 4 TR TRy e L.

#1 vial—va &
Table 1 Simulation conditions.

H A FA
ST AT fﬁf%f[fj
VIab—a UiFH 900 F»
— i LK 500 &
B HL L &
BRIl 0D % A Start Building
X 0 H A Goal Building
BAEMOEERMN T 10 [f)]
FEANEE 0> 1445 R RB AL (1 R AEEH L 100 [m]
Discard Time(Td) 30 [#]
HERRIE(E X IEEE 802.11p
Bt L Random Way Point
B EHET L ITU-R p.1411
vIalb—a Ek 10[[H1]
FEAUEE D7 & 15 5 PRk

— 613 —



T4 i S S
B8 FrEBUEL > T A
Figure 8 Near Shinjuku Station scenario.
42 RSEMOBME TOFYRERRH
9IZZENENDOREFRICHIT 5 REHEED B E

TOFEHFERFM &, —MEITOBERFRHI S LT o HI
R AR,
1000 30

- EEEE (D) —HIEE

o AN e
[ N ——

700

SFH

erﬁ
600

/

500 / 150
/ B
400 B
300 / 1E
/ kS

200 s

100
0 0

e

(&) =5 S5 i

—fRET BRER —REGLH-BREGLR BRERILER
\ (3 hops) (6 hops) |
Y
REAR

9 BRI O H GBI ] O 88 & HECR
Figure 9 Average and reduction ratio of the site arrival time of
the emergency vehicle.

oAb RTHERND XD, REMHERTR23 R RaE
ﬁ@ﬁ@%ﬁ%%ﬁbfwé._h ,—hiﬁm@ﬁ%
IR A > B—UICB W T, REOMERREZITH WDl
RO M ARE A~ EREAT L - RERIIREFIEIC S
THORRDIDEZZLND. REMHAEASFRITIZH D &
Wz, BEFKEHNEZ3 oD A v —URUMEHTRITE

WThH, 20%LL EOEIBIC KT LTz, ~ /T3 > 7°(6 hops)
(CHERT, =V F 7Ry 73 hops) DEIEL RN/ NE L Ap o T
DX, By TEHOENNNS A v —VEZETHIENT
T REBORN Doz RN EZONS. £

~ /LT AR (6 hops) & BEMIEE S > 7L AR » 7T, HIBEE
RICKRERFFEFN 2o, Zhid, Ay 75 ER6
O~NVF Ry THEE, BAEHW = 7Ry T
BT, AvE—VsZETEBREROKICKE 2E
WHAEENR ST EEZBND.

BEFREHNZ2TOHFRIZEBNT, BREaE@EORE
MR 2 20% LA EHIST 2 2 L ICEREI L, RV AT AREE
Bl OBEIGEIERHICHEL EZX TWD Z Rl bhrole
43 —BEROEBENEFE TCOTHRERH

WIZEK 10 124U T 2 — MR EE O B ) 2] 2 R
B, IR AU AR & AR R B OR D7 D
BRGERMNEL 2> TV 20N RTHRND. —F TRE
FiEE MW 3 2OFRUT—AETE DZED 10 BLIAIZ
WE-TND., —EBMBPBHEEEL L2280, BER
i ;jt%iﬁ%ii)m”jf&?%ot X, FrEBELIE, M
RFEL— "R HFETAHIENHHELTEZOLNS.

490

470

EF
1 450

£l
s 430

B
RS 410

%’I‘ 390
370
350

—HQ%ﬁ BRER —REELA —RERLES BAELE
3hops (6 hops)

J
?E%?‘J‘Eﬁ

10 —fi L O BL R R O -1

Figure 10 Average on-site arrival time of the general vehicle.

Flo, YIalb—2oRFRE —HKEIITEAETO
ERHIR S, »oFEL— FBEE L WSS, Eﬁf)‘i
EIELTLE S BN E . ZRICRRT 572012, #%
%%ﬁ@éh,#o&@»—b#fﬁb@mﬁAaix/
T UEAMIETOMREAEE L. 2Ly Iialb—Y
a v EOEE L, REFLD A v —VIEBIEOENCE
WTRERERNEEIN 2D oHEBLELTEZLNS.

SHIT 10 2 HITEREHE AR L Th, —REMO
SRR BERER OREHE IS X DR DN LR THENS.
CHUIBIREHE A AR LIz & LT, —BEMIEE—o 2
vE—VEZELWEL VDD EEZLND. £,
FRIRAE RICPRD b DB A2 EATT D —REF~A > —
VEREETDHLEVSTBENNLETHDL EZXDND.

REFHEICEY, BREHEESFROBEE LTHITLNT
W IR 2381 B A ORI S L.
44 —REROTHLRIBENTY MK

11 IZHREFRICB T 2 —EMBZAE LIk Ty
NEOTY E R < VTR > T (6 hops) & BEAIE S L oL
By Talgd oL, RELERPEFTH TN, 22
moh, ExBBEEAWEY L TRy TR E, BRI
EHOW VR TIBETIE, AvEeE—UVEZETE
SR EM OB R E BTN ERDMS.
MIRDFERTL R 5, hop BHIBROE VD, hop 33 & 6
T DOERN RGN D 0, 8Mb b RTEND LD

— 614 —



2, BRAHEOBSGEERRICIIRE 8% KIFLTWn
V. FROXICTIalb—yarOEEBEBELTY
D0, 20D b IEREIEOFERAS, BREH ] 0 B R
ZREMICEN DD TIEARWZ ERATEND.

X8 KOKPKI0 LY, Ky THHIRS D /LF Ky
TR BEEDN, ZEINHIR Ty MEEIz oo,
XA & — R B N O B RER R o G & R
THZ ERbnoT.

4000

3500

3000

2500

2000 .

—PREMLER  —ARETEIRER  BRMAIBEIEER
(3 hops) (6 hops)

(SAGIN) 7o 3 >, T M 388 &+

Figure 11 Total average number of received packets of the
general vehicle.

45 BEAREEBSAOBEENE

BRI L S 0 W 0 TR R R % & LT
RAEHR L BHROBMEDROEN 2R 12 07T,
K al—sa VEMETIE, & RO R A
T 140~+20 FFREE, — AR T-80~+10 FERFET, K3%
TR, BEFRSRELES, RORICELTSH
5.

500
H_’sk 480 oI
=
i 460
2
;u (6 hops) — AR E L AR
B?_f 420 (3 hopls)
i
%\ a0 === __\.1%%7‘:‘2%
= i et T mwfm | jpstss o
380
450 500 550 600 650

RS EW QT T ERRE (7D

12 BEHA L G AOR M AR
Figure 12 Effectiveness of the proposed method and the
comparison methods from the time difference.

5. FEH

B E(E - BEMEE 2 AW - B EE O R E R A
FOET L CABIRICEE 21TV, B E MR T 2 FIEE2RR

L7z, vIalb—va U ERTE, BREWOBEIRM
ZRME L, o —REW OB AT 5 Z LT L.
SHOMEE LCE, Eil, BOEMBAZHESLT
LIV EREICR-T-YIalb—Ya ik, #E2HFAO
BAEE TR T RER DD, BITOVIab—varvt )
AT, BEEWMA—FKEMLENE TN TERNT
LR, REECTEHRLTVWDIEBEIIA vyE—VEZEFE LT
LRREEEETHZENTES, BREEMHIEEFNEDLD
FCRET D LN E WS TIRNTFEET D, 29 Lz

RMEZEE L LTy Ialb—2a T 30ERH5.

SE X

[1] FDMA, “Saving anyone and anything that can be saved,” Chapter
2, Rescue operations, First-aid,
http://www.fdma.go.jp/en/pdf/top/en_03.pdf (accessed on 9 March
2016).

[2] Gomez, A. Diaz, G. and Boussetta, K.. Virtual Police Agents for
ITS Traffic Routing. 11th International Conference on ITS
Telecommunications (ITST2011), ITS1, August 23-25, 2011.

[3] Ohtsuka, E., “Communications policy and ITS in Japan,” ITS
Telecommunications (ITST 2008), 8th International Conference on ,
vol., no., pp.1,3, 24-24 Oct. 2008, doi:10.1109/ITST.2008.4740214.

[4] “FAST,” http://www.utms.or.jp/english/system/index.html (accessed
on 2nd March 2016).

[5] Saif. Al-sultann, Moath. M.Al-Doori, AliH. Al-Bayatti, and Hussien
Zedan, “A comprehensive survey on vehicular Ad Hoc network,”
Journal of Network and Computer Applications, 37, pp.380-392,
2014.

[6] Mohandas, B.K. Nayak, A. Naik, K. Goel, N.. ABSRP- A Service
Discovery Approach for Vehicular Ad Hoc Networks. Asia-Pacific
Services Computing Conference (APSCC '08), IEEE , pp.1590,1594,
9-12 Dec. 2008, doi: 10.1109/APSCC.2008.44.

[7] Andreas, B. Schaub, F. Kargl, F. and Weber, M.. A VANET-based
emergency vehicle warning system. IEEE Vehicular Networking
Conference (VNC), 28-30 Oct. 2009.

[8] Moroi, Y. and Takami, K.. A Method of Securing Priority-use
Routes for Emergency Vehicles Using Inter-vehicle and Vehicle-road
Communication. in proceedings of the Seven IFIP International
Conference on New Technologies, Mobility and Security
(NTMS2015), 27-29 July, 2015.

[9] “Scenargie,” Space-Time Engineering, https://www.spacetime-
eng.com/en/index.html (accessed on 9 March 2016).

[10] “Open Street Map,” https://www.openstreetmap.org, (accessed on
9 March 2016).

— 615 —



