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(57) Abstract: One embodiment of the invention includes an acoustic echo removal system (12). A transmit signal and a receive
signal, each having high and low frequency portions, are propagated between a microphone (14) and at least one voice processor

& (16). A first acoustic echo removal portion determines and provides a first variable attenuation gain to the low- frequency portion
& (28) of the transmit signal at a first sample frequency and provides a second variable attenuation gain to the low-frequency portion
of the receive signal at the first sample frequency. A second acoustic echo removal portion provides the first variable attenuation
gain to the high-frequency portion of the transmit signal at a second sample frequency and provides the second variable attenuation

=

the second sample frequency.

gain to both the high-frequency portion of the receive signal (36) and a copy of the low-frequency portion of the receive signal at



WO 2008/083086 A3 || DA 00 0000000 O 0O

Declarations under Rule 4.17: Published:
— as to applicant’s entitlement to apply for and be granted a —  with international search report
patent (Rule 4.17(ii))

— asto the applicant’s entitlement to claim the priority of the ~ (88) Date of publication of the international search report:
earlier application (Rule 4.17(iii)) 25 September 2008



INTERNATIONAL SEARCH REPORT International application No.
PCT/US 07/88592

A. CLASSIFICATION OF SUBJECT MATTER

IPC(8) - H04M 9/08 (2008.04)

USPC - 379/406.01
1 According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
USPC: 379/406.01 ’

Documehtation searched other than minimum documentation to the extent that such documents are included in the fields searched
USPC: 370/286, 289 (see also text search below)

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
Electronic Databases Searched: PubWEST(USPT,PGPB,EPAB,JPAB); USPTO, Google, Answers.com, Google Patents, WIPO, .
DialogWeb; Search Terms Used: echo, microphone, voice, processor, low, high, pass, filter, bandsplit, receive, transmit, signal,
attenuation, variable, gain, frequency, halt, stop, adder, subtract, remove ’ :

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y .| US 6,038,251 A (CHEN, W.) 14 March 2000 (14.03.2000) col 1, In 15-25, col 2, In 28-35, 48-50, | 1-11 and 14-21
. |col 4, In 2-8, col 8, In 5-10, 60-67, col 9, In 1-7, 25-61, co! 11, In 5-20, col 16, In 27-30, 40-50,

col 26, In 32-35, col 45, In 66-col 46, In 15, 53-62, col 47, In 3749, col 48, In 30-43, 60-col 49, In
4; See Figs. 5B and 12 )

Y us 2003/0147526 A1 (OSWAL et al.) 07 Auguét 2003 (07.08.2003) para [0013), [0022]-[0030]; | 1-11 and 16-21
See Figs. 2A and 2B- :
Y US 6,760,451 B1 (CRAVEN et al.) 06 July 2004 (06.07.2004) col 5, In 45-55, col 6, In 12-27, col .| 12-13
12, In 1-56, col 16, In 27-56, col 17, In 61-col 18, In 10
Y US 2003/0118177 A1 (KARAKAS et al.) 26 June 2003 (26.06.2003) para {0015], [0017], [0069], | 4-8, 12-21
[0166]-[0168], [0172] and [0179] . ‘
Y US 2004/0136447 A1 (LEBLANC, W.) 15 July 2004 (15.07.2004) para [0006], [0011], [0036], 2 and 20
[0039], [0120] and [0125]-[0126]) '
Y US 2004/0203403 A1 (CUTCHER et al.) 14 October 2004 (14.10.2004) para [0004]-[0004], "] 10 and 18
[0007], [0010], [0012]-[0014] and [0017]-[0018] : :
Y US 2003/0156711 A1 (TAKAHASHI et al.) 21 August 2003 (21.08.2003) para [0010] and [0026] | 19
I:I Further documents are listed in the continuation of Box C. D
*  Special categories of cited documents: i “T” later document published after the international filing date or priority
| “A™ document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance ! the principle or theory underlying the invention o
“E” earlier application or patent but published on or after the international “X” document of particular relevance; the claimed invention cannot be
filing date . considered novel or cannot be considered to involve an inventive
“L” docgment wlg’ilqhhmgy thrglv_v d(l)ubtf1 on prfiority I::lain)(s)' or whictllx1 is - step when the document is taken alone
cited to establish the publication date of another citation or Oler wy»  gocyment of particular relevance; the claimed invention cannot be
specnal reason (a§ specified) . . considered top involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“P” document published prior to the international filing date but later than  «g»  4ocument member of the same patent family
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
13 April 2008 (13.04.2008) 0 1 MAY 2008
Name and mailing address of the ISA/US Authorized officer:
Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Lee W. Young )
P.O. 'BO).( 1450, Alexandria, Virginia 22313-1450 PCT Helpdesk: 571-272-4300 IS
Facsimile No.  571-273-3201 PCT OSP: 571-272-7774 /

Form PCT/ISA/210 (second sheet) (April 2007)



	BIBLIOGRAPHY
	SEARCH_REPORT

