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Development of robot ear for human-robot coexistence.
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Figure 1 Experimental setup
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Figure 2 Directional pattern
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Figure 3 Autonomous mobile robot UBIRO
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Figure 4 Laser listening device
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Figure 5 Relation between MAE and
correlation coefficient

_hgmﬁﬁmt% RRTLEET U
B TRICOHE o GBS, 4
%ﬁ&%@%%ﬁﬁﬁéﬂ%ﬁﬂ%@%&
IE S 7200,
FRIHWEEZBREEZK 1ITRT. X
1TICRT LI~ A 27 vk (SONY #
ECM-TS125) & v = > 3 ¥ (Fishman U
SBT-C)% E/3A )L PC |[ZFXE L, E/ AL
PC WD &I 5 NERMER DR E FEBR
AT o To. EBRICHR MR 2 PR
M 212Rd. M2IORT R Y HT
ZIRA LIS RO, BrmalE
RTCE DT & DMERRIANT[9]. ZAUEEkR
DA T RRT LA LITREL R DR
B~vA 7R T VA RREOEETH D &
WD, Tk, TOWNEMESERRIZN 312
TT LI REAL LR Y N THRIEEIT
> 72[3].
Fio, RETLIEET LA THLHET
ﬁ%i@% KV WROIRE 2R 5
0, FEERCCm EOIRWE 7R SIRET
ﬁﬁ%@%%mwﬁﬁﬁﬁﬁf&é.%:
T, L=V —ORIIZLD, WIEOIRE)
% FRJN9 25 laser listening device (X 4) % &
TYHEFORDVITHND Z & T, Fhifh
TONERHEZFREN ATEE & 722> 72[10].

70, A 7uarrohbofihieny
RO OMNOFFLERS Z & T, 7
TA v MIREETHHMESTRELITY Z &M
ARECTH H Z & Zx LT-[1][4][8].

3. &7 4NEFDONT A —F KL

&7 AINVHETIX, "TA—=ZD1DOTh
HeDEZBMYNCRETHZ LI, 2R
FNCHES 2 MEl 2 2 E N ATREE 72 5. fiE
RlTeDIEITFEBRANIERE L TV, RE
LTeR T A= R T D 2 L R
HZEIIREETH S, e, EBEICVAT
LEFERIET HBICIE, HEITRT A—4
BFRECTELHENLE LD, ZOE
RS D7D, RFEETIHLTO LD
IREZ <.

WEL. BEFETLHEES
Hb.

BEETE st), HEEZE nteB<.
RE 1D N> TS E X, s()& nt)d
FABEEREL R(s(t),n(t)=0 L 72%. FEEIZT A
T AEEAT AT, EFEES s, HE
FEon®iXebITAP\]THD. 2T, AN
Bl 7 a2 EHWTERES st),
HEEEFnOERT HiEEE2D. AER
Zxt), HOEEEZybERL. MErese
ML, BFEEFEREEEIERVE
727 4 VE BB ZT5A, yt) = st &
mAH. ZokE, ANEFETaNF T
D7 XOYOPHEFE T L2 D05, R(S(®),
n(t)) = R(y(t), x(t) =y(t) & 72 5. EBRIZI1X 7 «
JVE TR S O TIE WD, RT A —
ZeNHMUNZEEINTND & X, Ry,
XO-yO)NE/XT A —& & L THLofE %
a0V bINEL D, 20D Dk
e I TRDOX LV HFOND.

(T EEAH Y T



Eqp = argmin R(y(t),x(t)- y(t))

&

RETFIEOZYEEZH L NCT 57201,
MELHEESEEEREHWTEREZIT-
7. EBRTIIFE S sty & 7 4 V2 T y)
D% FHIFRE(MAE) & MRS A2 35 L
7o, BN T EB R 44.1kHz, B b L
— b 8bit, SNR=6.5[dB]D1E 5% H\ 7=, X
SIZEBRAERZRT. KS5ITRT LI,
MAE 2 f/MEZ 7R3 & & DDl & FEBILR
BOMEZ RT & & DeDEMTIFFL
Ko THY, BREFENPZETHDLZ L
DaND.

[5 1% OBFZED 51 « 3R]

%L, Oy R X DHIREN & ©

MAEDOHICL DB R DMEREQT T A

v R BEEAN O BT T L~ DPLE

Q-7 4 VH DIXT A —H Feim b O B AL

BRI ~OYEIE, 72 E&2ITV, AR & R

DILAEZE TR DB HEHANT L 725 &5 BFE

ZHED TV 200,

(R DFEER, fhCE]

Otk

1) M. Matsumoto, S. Hashimoto, "Internal noise
reduction from dependent signal mixtures using
microphones and a piezoelectric device under
blind condition," J. of the Acoust. Soc. of Am.,
pp.1518-1528, Vol.125, No.3, 2009.

2) T. Abe, M. Matsumoto, S. Hashimoto, "Noise
reduction combining time-frequency s-filter and
M-transform," J. of the Acoust. Society of Am.,
pp.994-1003, Vol.124, No.2, 2008.

3) M. Matsumoto, S. Hashimoto, "An acoustical
array combining microphones and piezoelectric
devices," J. of the Acoust. Soc. of Am.,

pp.2117-2125, Vol.123, No.4, 2008.

OHEBE AR

4) M. Matsumoto, S. Hashimoto, "Dependent noise
reduction from an acoustical array combining
microphones and a piezoelectric device under
blind condition," ISCAS2009, 2009. (In press)

5) T. Abe, M. Matsumoto, S. Hashimoto, "Parameter
optimization in e-filter for acoustical signal based
on correlation coefficient," ISCAS2009, 2009. (In
press)

6) M. Matsumoto, S. Hashimoto, "Bilateral sound
denoising," ICIME 2009, 2009. (In press).

7) S. Yamahata, M. Matsumoto, S. Hashimoto, "A
blind separation of monaural sound based on peak
tracking of frequency spectra," ICIME 2009, 2009.
(In press)

8) M. Matsumoto, T. Abe, S. Hashimoto, "Internal
noise reduction combining microphones and a
piezoelectric device under blind condition,"
MFI12008, pp.498-502, 2008.

9) M. Matsumoto, T. Abe, S. Hashimoto,

"Performance evaluation of acoustical array by

combining  microphones and piezoelectric
devices," 2008 ICMA2008, CD-ROM, 2008.

10) M. Matsumoto, T. Abe, S. Hashimoto, "Noise

reduction combining microphones and laser

listening devices," ICMA2008, CD-ROM, 2008.

OIS TR

11) FERACSE, IAAOGAR, fEAJE ], “AHBEREN I
SLEBEFIKTD 67 4 MV HDIRT A —
2w, HAREEFRTR 21(2009)FFF
WFSEFE R i am L2, 2009 4.



