a9 United States
a2 Patent Application Publication (o) Pub. No.: US 2003/0031328 A1l

US 20030031328A1

43) Pub. Date: Feb. 13, 2003

Elko et al.
(549) SECOND-ORDER ADAPTIVE
DIFFERENTIAL MICROPHONE ARRAY
(76) Inventors: Gary W. Elko, Summit, NJ (US);
Heinz Teutsch, Nurnberg (DE)
Correspondence Address:
MENDELSOHN AND ASSOCIATES PC
1515 MARKET STREET
SUITE 715
PHILADELPHIA, PA 19102 (US)
(21) Appl. No.: 09/999,298
(22) Filed: Oct. 30, 2001
Related U.S. Application Data
(60) Provisional application No. 60/306,271, filed on Jul.
18, 2001.
Publication Classification
(51) Int. CL7 o eeaiss s snsenes HO04R 3/00
(52) US. Cli cvceecnecrecrerneneccnsecnseenne 381/92
l 04
y () delay d
Y

108

DOC KET

_ ARM

57 ABSTRACT

A second-order adaptive differential microphone array
(ADMA) has two first-order elements (e.g., 802 and 804 of
FIG. 8), each configured to convert a received audio signal
into an electrical signal. The ADMA also has (i) two delay
nodes (e.g., 806 and 808) configured to delay the electrical
signals from the first-order elements and (ii) two subtraction
nodes (e.g., 810 and 812) configured to generate forward-
facing and backward-facing cardioid signals based on dif-
ferences between the electrical signals and the delayed
electrical signals. The ADMA also has (i) an amplifier (e.g.,
814) configured to amplify the backward-facing cardioid
signal by a gain parameter; (ii) a third subtraction node (e.g.,
816) configured to generate a difference signal based on a
difference between the forward-facing cardioid signal and
the amplified backward-facing cardioid signal; and (iii) a
lowpass filter (e.g., 818) configured to filter the difference
signal from the third subtraction node to generate the output
signal for the second-order ADMA. The gain parameter for
the amplifier can be adaptively adjusted to move a null in the
back half plane of the ADMA to track a moving noise
source. In a subband implementation, a different gain param-
eter can be adaptively adjusted to move a different null in the
back half plane to track a different moving noise source for
each different frequency subband.
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