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Abstract

Car crushes at intersections of residential area are one of the serious problems. Therefore, the inter-vehicle

communication system using 700MHz band to prevent car crush at an intersection has been proposed. It is

important to know propagation characteristics at intersections. In this paper, propagation analyses of 700MHz

band at an intersection of residential area consisting of concrete block walls are studied using the FDTD

method. Propagation characteristics for various locations of wave source and wall structures were investigated.

These characteristics considering uniform concrete and concrete block walls are compared. The power azimuth

delay profiles were obtained by using the direction of arrival estimation method.

F—TU—F : HER®E, RESLERGHK, SRS, 700MHz %, FDTD ik, 7w v 7

(Inter-vehicle communication, propagation at intersection, radio wave propagation, 700MHz band,

FDTD method, concrete block walls)

1. IZCDIT

B, RARICBIT D BEBEEGEEKHEZAMNE L
HEMBEICET AWEN TN TS, #ETF VK
EANOBATICMHE YV, B 72 700MHz # o — I
(715MHz-725MHz) 78 ITS IZ8» ¥ THh 5. 700MHz
HOBERITLBAFR AR  BHIFIERNE VD, (EEH
RERERE L OEBWRZERICRIT 2 BEFEOSESH
Band. LoLians, EEMRERICRBITS T00MHz
%@%&h%%&i$%ﬁ%nm§w

T3k, RFERICIT D BRI I8 B> L
@%%ﬁﬂ*&v4bv VUTERBVWLRTE 2
[1-19]. =B, 2 MDOREED IIBER 7% EJE L 72\ —4
RarsyY—hrELTRbONTEY, BiEDDLOFRE
RER I TWigh o7z, —75, BEMONERREER A
BEE2 S0 L BERIGEVAENT 21T 5 729012, LA
R BREFENT i TH D FDTD 1012 AV 5 = &3 E
BlIloTL B EBbd. 66k, FxiEEHRZELIC
BI2EB\EEARELRD a7 ) — k& LTER
U, BRI 21T o 72 [11). T 0RE, FER G

DHEEBEEERT DI EOEEERHALNI o7, L
L2 b, EEORBRIZ—HF=2 2V — hTidhkl, —
AN EIRZ AT D27 U — 7 ay 712X Y HRL
SNTWVDB. ZDYH, 7ay 7R LVERSh-EE
HZZAE R T ERCRIEE N R D RN H 5.
AT, 7Ry 7RI VRSN EEHRES
IZ331F % T00MHz # FDTD BRI FET 21T - 7. £ DEE
EENBBEME, RELE RS EE L2117
VY, ENOBEIREEIC S X DFEEFALMILE. FEIC
WA OV RGBT 21T\, Biskik FmHeERE[12]% B v
TEBGREEDIBICEERENAEEL 0 7 7 ()
(13]%& k7. i, EHEMREEEZES D, 42 KT
AT 21T > TV 5.

2. EEMRERET IV

M 1 IcUEE2FRFECHENLEEMETELELTT. o
T CHEKIINE 6m ORFE—ERE LTWS, $-, ERLED
TCPQ 1T HiE LNAMER, P IXREBLAMERSZRLT
wé ﬁ D A B BIZBITRTHEA UL A RE R
FHC B A BUINLE T 5. S 13552 A5 b 3EEM B Bhafr

2010/11/11©2010IEEJapan



B (UUT, WRALB L +5) £ TOEME % L, S=20m, 15m,
10m, 5m & U7z, #IRIE 720MHz ORERR E LTS,
7o, FEBRIIFEEA d=19cm, 15cm, 12cm, 10cm O 4 F&
EEAVE.

X 2 CRBBETNVERT. AL TITERERD—EE
27V =FMREOar 7 )= Ty R0 2 BEOE
BREETNVERAVE. ZZT—#a 7 ) — MNRIIBRED
YZ7U)—r4l, 222 ) — T ey s BIREa L 2 Y —
b, BAZAMBIRUEMBIC L VR STV S, M, 845
27y 7BItBASNTWS.

R 1 ERBBETNCBITBRT A—F 57T, ¥,
BEa 7)) — FPOBRKEHIZITU-RICEIT 5 1GHz D&
EETHB.
R2ICarvsV—bTayro~FTEERY. ¥, B0
HEIZ JISHEEZEICLZETHS.

light-weight
concrete wall

y
! O0) fozzmmmmoo- . | |Unit:m
X 35 25

X1 EERER

Fig. 1. An intersection of residential area.
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Fig. 2. Light weight concrete walls.
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Table 1. Parameter of concrete walls.

; light-weight £ 2.0
uniform concrete wall -
concrete o [S/m]| 0.0278
light-weight £, 2.0
concrete o [S/m]| 0.0278
concrete block wall £, 5.6
mortar
o [S/m]| 0.0117
reinforcing bar | o [mm]| 4.0

£2 a7 V—rTayro-HE

Table 2. Size of concrete blocks.

thickness size of concrete blocks [cm]
d [em] A B € D
19.0 3i2 12.8 72 2.4
15.0 2.4 10.4 712 2.4
12.0 2.4 7.2 8.0 2.4
10.0 2.4 4.8 8.0 2.4
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Fig. 3. Electric field distribution for locations of wave source,
where d=15cm.
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Fig. 4. Propagation loss for locations of wave source on the

path TCPQ.
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X8 BHEINEAKROBIZRBITAENAERIE 07 7 AL
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