(12)

United States Patent

Rasmusson

US007062039B1

US 7,062,039 B1
Jun. 13, 2006

(10) Patent No.:
45) Date of Patent:

(54)

(735)

(73)

@
(22)

(1)

(52)
(58)

(56)

METHODS AND APPARATUS FOR
IMPROVING ADAPTIVE FILTER
PERFORMANCE BY INCLUSION OF
INAUDIBLE INFORMATION

Inventor: Jim Rasmusson, Vellinge (SE)

Assignee: Telefonaktiebolaget LM Ericsson,
Stockholm (SE)

Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 694 days.

Appl. No.: 09/320,659

Filed: May 27, 1999

Int. Cl1.

HO04B 3723 (2006.01)

US. Cl e 379/406.1; 370/286
Field of Classification Search ............ 379/406.1
See application file for complete search history.

References Cited
U.S. PATENT DOCUMENTS
4,621,173 A * 11/1986 Guidoux .................. 379/406.1

JP 02-305155 12/1990
JP 05-244464 9/1993
WO WO098/03965 1/1998

OTHER PUBLICATIONS

N. Jayant, J. Johnston and R. Safranek, Signal Compression
Based on Models of Human Perception, IEEE, vol. 81, No.
10, Oct. 1993.

K. Brandenburg, M. Bosi, Overview of MPEG Audio: Cur-
rent and Future Standards for Low—Bit—Rate Audio Coding,
J. Audio Eng. Soc., vol. 46, No. 1/2, 1987 Jan./Feb.
Steven E. Turner, “Passband Echo Cancellation Algorithms
for High-Speed Modems,” Proceedings of the Southeast
Conference, U.S. New York, IEEE, 1991, pp. 856-860.

* cited by examiner

Primary Examiner—Daniel Swerdlow
(74) Attorney, Agemt, or Firm—Potomac Patent Group
PLLC

(57) ABSTRACT

Adaptive filtering algorithm training signals incorporate
adaptation-enhancing signals having properties, such as
spectral whiteness and rapidly decaying auto-correlation
between samples, which allow the adaptive filtering algo-
rithms to converge more quickly as compared to conven-
tional algorithms. Exemplary adaptation-enhancing signals
are incorporated such that the training signals are not
perceptibly altered as compared to conventional training
signals. For example, in a hands-free telephony application,
an adaptation-enhancing signal according to the invention is
dynamically tailored so that it is masked by a loudspeaker
signal (the conventional training signal) and is thus inau-
dible to hands-free telephone users.
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