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Abstract (en)
[origin: US6928171B2] The circuit for adaptive suppression of noise is a component part of a digital-hearing aid, consists of two microphones ( 1,
2), two AD-converters ( 3, 4 ), two compensating filters ( 5, 6 ), two retarding elements ( 7, 8 ), two subtractors ( 9, 10 ), a processing unit ( 11 ),
a DA-converter ( 13 ), an earphone ( 15 ) as well as the two filters ( 17, 18 ). The method for adaptive suppression of noise can be implemented
with the indicated circuit. The two microphones ( 1, 2 ), provide two differing electric signals (d<SUB>1</SUB>(t), d<SUB>2</SUB>(t)), which
are digitalized in the two AD-converters ( 3, 4 ) and pre-processed together with the two fixed compensation filters ( 5, 6 ). Downstream the
compensation filters are arranged the two filters ( 17, 18 ) symmetrically crosswise in a forward direction and having adaptive filter coefficients
(w<SUB>1</SUB>, w<SUB>2</SUB>). The filter coefficients (w<SUB>1</SUB>, w<SUB>2</SUB>) are calculated by a stochastic gradient
procedure and updated in real time while minimizing a quadratic cost function consisting of cross-correlation terms. As a result of this, spectral
differences of the input signals are selectively amplified. With a suitable positioning of the microphones ( 1, 2 ') or selection of the directional
characteristics, the signal to noise ratio of output signals (s<SUB>1</SUB>, s<SUB>2</SUB>) compared to that of the individual microphone
signals (d<SUB>1</SUB>(t), d<SUB>2</SUB>(t)) can be significantly increased. Preferably, one of the two improved output signals (s<SUB>1</
SUB>, s<SUB>2</SUB>) within one of the processing units ( 11, 12 ) is subjected to the usual processing specific to hearing aids, sent to one of
the DA-converters ( 13, 14 ) and acoustically output once again through one of the earphones ( 15, 16 ). Four additional cross-over element filters
(19-22) carry out a signal-dependent transformation of the input and output signals (y<SUB>1</SUB>, y<SUB>2</SUB>; s<SUB>1</SUB>,
s<SUB>2</SUB>), and solely the transformed signals are utilized for the updating of the filter coefficients (w<SUB>1</SUB>, w<SUB>2</SUB>).
This makes possible a rapidly reacting, and nonetheless calculation-efficient updating of the filter coefficients (w<SUB>1</SUB>, w<SUB>2</
SUB>), and in contrast to other methods only causes minimal audible distortions.

IPC 8 full level
HO4R 25/00 (2006.01)

CPC (source: EP US)
HO4R 25/505 (2013.01 - EP US)

Citation (search report)
+ [A] SE 511496 C2 19991011 - ULF LINDGREN [SE], et al & US 2002101942 A1 20020801 - LINDGREN ULF [SE], et al
[A] US 5963651 A 19991005 - VAN VEEN BARRY D [US], et al
[A] EP 0930801 A2 19990721 - BERNAFON AG [CH]
[AD] SAHLIN H ET AL: "Separation of real-world signals”, SIGNAL PROCESSING, ELSEVIER SCIENCE PUBLISHERS B.V. AMSTERDAM, NL, vol.
64, no. 1, January 1998 (1998-01-01), pages 103 - 113, XP004108828, ISSN: 0165-1684

Cited by
EP1814012A3

Designated contracting state (EPC)
AT BECHCY DEDKESFIFRGBGR IE IT LI LU MC NL PT SE TR

Designated extension state (EPC)
AL LT LV MK RO SI

DOCDB simple family (publication)
EP 1154674 A2 20011114; EP 1154674 A3 20070321; EP 1154674 B1 20081210; AT E417483 T1 20081215; AU 1666901 A 20010809;
AU 778351 B2 20041202; CA 2332092 A1 20010802; CA 2332092 C 20080930; DE 50114557 D1 20090122; DK 1154674 T3 20090406;
US 2001036284 A1 20011101; US 6928171 B2 20050809

DOCDB simple family (application)
EP 01810057 A 20010122; AT 01810057 T 20010122; AU 1666901 A 20010123; CA 2332092 A 20010124; DE 50114557 T 20010122;
DK 01810057 T 20010122; US 77520401 A 20010201


https://worldwide.espacenet.com/patent/search?q=pn%3DEP1154674A3?&section=Biblio&called_by=GPI
https://register.epo.org/application?number=EP01810057&lng=en&tab=main
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H04R0025000000&priorityorder=yes&refresh=page&version=20060101
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H04R25/505

