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Microphone Array Technique for Automotive Applications
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Toshiba has been developing a microphone array technique for application as a noise canceller for speech recognition and hands-free communi-

cation in automotive environments.

To cope with performance degradation of conventional microphone arrays in the reverberant environment in a

car cabin, we have newly developed a robust method enabling acquisition of directional characteristics by means of offline learning methods and

achievement of optimized performance in the target reverberant room.

Experiments on speech recognition rates and noise suppression capabilities

in real car environments showed that the proposed method achieves successful performance under reverberant conditions in cars.
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Block diagram of newly developed method
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Virtual reverberant room
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Directional characteristics (anechoic)
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Directional characteristics (reverberation time (RT): 50 ms)
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Results of experiments on speech recognition rates of array method
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Results of experiments on speech recognition rates with prefilter effect

TLTANEIE, TOX) IS 2 R CRHP
THBAEINTZDBDTH S, TLT7ANEEHOTG A DR
ZR6IRL, Wl HRELT, FL 74V 7% L & MMSE i
DRERDBR T COFERTIIHENTENGK L2 EHET—5 %
Mz, F7:, BRSO EERET VI EICHFEE
fTotze FEFREREND, MEFEZTNTOETEMTMMSE
B L, EATHES IS LT ORI AR T &7,

4.3 BFEEFONEE

7L —ORE, B oRR G ERELHEEETS
bo ZOVRERIERT H720, THEOTHER (BIART—%)
OWIERETZWMELTze TORREEXRTIIRT, 22T, #
FERE TV =0T —% A8y — (EEMHERL) T
B/ fEEERL, HANEVITERELIEZEWR T 5,
REFIMTHOFHEZIETE TR, Wi Lt o
TERWET 2 HAEE P ELEREL TV LI LD ERATE
bo GJi:IZ, 2=V &MFTI0dBREREOMETHY, |BE
L8 dABLL EMIERETI AV, DSHE, w47 A2 T
FIFEAEIER RSV, B, MAULHE MMSE 12

38

T L —Tld%\wzd, FIFRF IO BT TE R,

5 »HeHE

FREETICBUAEIN 7L —ORE S THLH TR EZ
fRIT D —FHEERE L2, I—-EHIE, FRrHIC L) iR
DEBEERB LT L — %MK TED NN TH 5. Bl
B Ial—3 a VXD IR ORI Z 1T, BT T
HIE IS LTI 2 HERE L, Wi e LCidm
WINEERE R ST E B LR MR L 72,

T/, EHFT =TI DRl R TV, $EE T E R
126 LC MMSE #: % LIl 5383 2/ L, B &4 1SR L
T, BEMTL—X015dB U L@ OIIEEREZ R E%
MR L 720 41213, BE SRR OFILI RN X 71) — 8
WA ZE x2S LT, WEMLEIT) FRETH o

X ®

(1) Flanagan, J.L. et al. Spatially Selective Sound capture for speech and
audio processing. Speech Communication. 13, 1-2, 1993, p.207 - 222.

(2) Harrison, W. A, et al. A New Application of Adaptive Noise Cancellation.
IEEE Trans. ASSP. 34, 1, 1986, p.21 - 27.

(3) KM B "EARIRI <A 70k 7L —OHBH RSS2 5 AR
WEROUE". IAF B S S (). 113, 2007-09, AAFH B
2. 2007, p.159 - 160.

(4) KEFE, (3. TEIATLETFTA VYV, BT HBAE 4. 1995,
265p.

(5) Ephraim, Y., et al. Speech Enhancement Using a- Minimum Mean
Square Error Short-Time Spectral Amplitude Estimator. IEEE Trans.
ASSP. 33, 2, 1984, p.443 - 445.

7!

XH £ AMADA Tadashi

WRMIE LY 5 — <V F AT T ITRS M) — e £ 5.
TEE W, S5O - PFICiES, BTHH
WEYE, HAEEYS, IEEESH,

Multimedia Lab.

HZ L Ea1—Vol.64 No.2 (2009)



