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Abstract The accuracy of the DOA estimation degrades in the case of an environment with a short propagation distance
such as indoor wireless communications and Road-to-Vehicle Communications. This paper proposes a directional pattern
control method that utilizes the direction of arrival (DOA) of an ultrasonic wave to control the base station of a communication
system and evaluates the estimation accuracy of the DOA using the ultrasonic wave. Moreover we consider an appropriate
wave form of the ultrasonic used in the proposed method. It is shown that the DOA can be estimated with high accuracy by the
proposed method compared with the conventional method.

Keyword DOA estimation Ultrasonic wave Matched filter SDMA

1.
1
SDMA
[4]
(CDMA)
2
(MF)
(SDMA) [1] SDMA

2.

MUSIC 2.1 SDMA

[21(3] 1



1 SDMA

2.2

MF

MF

MF

MF
MF

90

3.1
2.2
3
5 0.05(S/m)
4 6(cm)
2.5(GHz) 20
MHz 50(kHz) 40
kHz
SNR
3
a) MF
( )
b) MUSIC
( MUSIC)
c) MUSIC
( MUSIC)
] 2m
—0
2m 20><20>=3(m)
3(m)
4
6(cm)
5
10m 0.05 (S/m)
T Tom
3
1000 a)
1
2 2 3
3 4
MF 32
b) MUSIC c) MUSIC
MUSIC
3.2 SNR
4 1
) 4

SNR 1000



4 c) MUSIC b) MUSIC
a)
b) MUSIC SNR=10 25[dB] (deg.)
a)
MUSIC
8 1
D6 \ /
= a)
4
c)
) /
0
5 15 25
SNR(dB)
4
4.
4.1
[A) 1
[B) 1
5
4.2 DUR
DUR( 1 [/ 2 )

DUR

A)

B) SNR  40[dB]
1
08 | B ,\ A)
06 \\
04 |
02 |

0

10 30 50 70 90

(kHz)

0 05 (msec) 1 15
(b)
5

30
= 25
g A

20

B)
15

DUR(dB)

6 DUR



6 DUR
2
B)
1 2 2
A)
4.3 SNR
4.2 A) 2
A) B)
SN
SNR
3
SNR 1
DUR
10[dB]
7 SNR
1
SNR  25[dB] A)
SNR 2[dB]
10
A)
8 /
=
3
S
4
B)
2
0 \\‘Q-t 0 . |
0 10 20 30 40
SNR(dB)
7 SNR
4.4
5 A)
B)
3
1 2
1000 SNR
40[dB] DUR  10[dB]

A)

(deg.)

[1]

[2]

(3]

[4]

2 1
0.1(msec)
343(m/s)
34.3(mm)
30 1 1
A)
20
10
B)
0
0 01 02 03 04 05
(msec)
8
SNR
DUR A)
B)
SDMA
MF
DUR
SNR

K. Cho and T. Hori, “Smart Antenna System
Actualizing SDMA for Future Wireless
Communications,” ISAP2000, Fukuoka, Japan, pp.
1485-1488, Aug. 2000.

R.O. Schmidt, “Multiple Emitter Location and Signal
Parameter Estimation,” IEEE Trans. AP, vol. AP-34,
no. 3, pp. 276-280, Mar. 1986.

“e MUSIC

J73-B-II, no. 11, pp. 786-795,Nov. 1990.

vol.

SDMA
,B-1-269,Mar.2005.

77 2005



