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A robust noise reduction system may concurrently reduce noise and echo components in an acoustic
signal while limiting the level of speech distortion. The system may receive acoustic signals from two or
more microphones in a close-talk, hand-held or other configuration. The received acoustic signals are
transformed to cochlea domain sub-band signals and echo and noise components may be subtracted from
the sub-band signals. Features in the acoustic sub-band signals are identified and used to generate a
multiplicative mask. The multiplicative mask is applied to the noise subtracted sub-band signals and the

sub-band signals are reconstructed in the time domain.



1466107

TW 1466107 B

FMREL S 210

RX 13 3 4041
302 320 l 314
PG
L me S __ N
| |
! |
I |
108 | WEALR L
s || s LT FMG) o=
M2 OH—»] :’;" : (FE) . (SIE) : g
x > 304 > > 308 P
'3'" Sang | » > -
et 1 i
e e G e | §
! A % (NPNS) L, # % %(MOD) Ha
| 312 |
BRBE A
8 3

106 - - - X4 8

108 - B 4 5,8

210+ -« - FHEF A
302 - - - HRR AT
2l

304 - - - HRHGEEGE
2l

306+ - - REBTE]EE
A

308 - -@BEEASR
A

310 -« - ZEHR B

A/ A da/
NPNS # 48

312+ - - fEBHEE
314 - - - EFEMHE
i

320 - - - PATBBIEF
330 A3 BREAR T



1466107

| ZRAEMAAE nEK

($%%§%K~mﬁ&%?$’ﬁ%&€2ﬁvX%%%%%%%E)
X PHER: \oo\\gﬂ
|
X ¥38 ¢ \Oo \\¥~1q XIPC 9% é[oU % ()0/9\0/)
— ~BALHE (vUHEX)

% 5 LR Z A8 B #4340 4
MULTI-MICROPHONE ROBUST NOISE SUPPRESSION

—~ PXHEAHE

® —HBERNAD RATA B — BEE R 2 M
AN BABDENE FIHRMBBLAAILE - LALT

BE-—H#HAY - FHASIAAaLEZHBEARLHBEUALESL R
BBEUWBEZAER B ELENELERR IS RBRIA
TRER O BTEBEZFHNAFERAZTI TS RN
E o oBMNZEELABATE R P B MBS RAZESHU
AL —RERE  RBARZFTEIRANZEREHANZ G
PERER  LABRBRTENZHRZAEINAFTLR

= EAXEAHE

A robust noise reduction system may concurrently reduce noise and echo components in an

acoustic signal while limiting the level of speech distortion. The system may receive acoustic
signals from two or more microphones in a close-talk, hand-held or other configuration. The
received acoustic signals are transformed to cochlea domain sub-band signals and echo and noise
components may be subtracted from the sub-band signals. Features in the acoustic sub-band
signals are identified and used to generate a multiplicative mask. The multiplicative mask is
applied to the noise subtracted sub-band signals and the sub-band signals are reconstructed in the

time domain.
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