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Assessment of distance estimation using audible sound based on spectral selection.
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1: Distance estimation using cross correlation.
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2: Distance estimation using CSP.
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3: Algorithm of proposed method in noiseless envi-

ronment. (a) dp(w), (b) pu,(x), (c) p(x).
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4: Algorithm of proposed method in noisy environ-
ment. (a) dn(w), (b) pu(z) ,(c) p(x).
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5: Experimental configuration.
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6: Measurement system for proposed method.
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8: Distance estimation result using (a) CSP, (b) pro-
posed method.
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9: Error distribution.

NAMZ, POESRECHMETCAEETHE I L %
AUz,

SRBITFE OGS TR <, R, B 0IEE
ORI DIER, AT L GEEZER) B EIT 55
X JE P DOBRBEDEIIZ ZAL T 2 B E N DX IR & DR
BEANDOHLD A% T, EHMNREMOMELZHiEL
AR

B

AFSRIE, JSPS BHAE 16H02884, 16K00294, 17K00365
BXY, JISTImPACT 2 70RTF 4 72 AF v L2 IDH)
KE DTz,

S Xk

[1] Wesley L. Nyborg. Biological effects of ultrasound: de-
velopment of safety guidelines: Part i: personal histories.
Ultrasound in Medicine € Biology, Vol. 26, No. 6, pp.
911-964, 2000.

[2] REFERA, WA —. 2 BRIKDEBE I (50khz) K4/ SV 2
BRI O 72 D D ERRIZHED K Maf. HAKEER
Vol. 56, No. 8, pp. 1219-1224, 1990.

(3] MRRERE, SEEPEME, F R, L. BEEER AL
FEENIEREORMFE. R KR A B I A,
No. 5, pp. 65-73. HUZKZEHEZEFT, 1999.

[4] Hanabusa Shimpei, Uebo Tetsuji, Tsuchida Yuuta, Shi-
nohara Toshihiro, and Nakasako Noboru. Distance esti-
mation based on interference of audible linear chirp sig-

nal. IEEJ Transactions on Electronics, Information and
Systems, Vol. 129, No. 11, pp. 2027-2033, 2009.

[5] M Omologo and P Svaizer. Use of the crosspower-
spectrum phase in acoustic event location. IEEE Trans-
actions on Speech and Audio Processing, Vol. 5, No. 3,
pp. 288-292, 1997.

34



