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[57] ABSTRACf 

In a method and apparatus for double-talk detection in 
an echo canceller that uses an adaptive digital filter to 
estimate, from a received signal and a transmitted signal 
to which an echo signal of the received signal is added, 
the characteristics of an echo path and generate a simu
lated echo signal, and subtracts this echo replica from 
the transmitted signal in order to transmit a residual 
signal from which the echo signal has been removed, 
and which during the course of this operation detects 
the double-talk state according to a double-talk detec
tion threshold and inhibits the estimation of adaptive 
digital filter; adaptive estimation and the double-talk 
detection threshold are controlled in accordance with 
the state of system e.g., whether it is in the single-talk 
state, whether the echo signal is active or idle, whether 
there are fluctuations in the echo path, or whether 
howling is taking place. 

4 Claims, 15 Drawing Sheets 

THRESHOLD 
CONTROL 
SECTION 

31 

XTH 

S34 

INH 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


RTL607_1028-0002

F
IG

 .1
 

P
R

IO
R

 A
R

T -' 
10

:E
C

H
O

 
C

A
N

C
E

LL
E

R
 

I


I 

I
-
-
-
-
-
-
-
-
-
-
-
-
-
-
~
-
-
-
-
-
-
-
-
-
I
 

I 
2 

I 
I 

A
 \

 R
in

: 
IAI

Dl 
R

in
 (

k
) 

IoIA
1 

i 
R

ou
t, 

11
 

17
 

A
D

A
P

T
IV

E
 

D
O

U
B

LE
-T

A
LK

 I
IN

H
JD

lG
IT

A
L

 
D

E
TE

C
TO

R
 

r-
IF

IL
T

E
R

 
(A

D
F

) 

15
 

S
in

(k
) 

14
 

16
, 
~_

 

13
 

C
 

R
e

s
! 
L

J
 

R
es

( 
k}

 
~
S
i
n
(
k
)
T
 

I 
S

in
 

12
 

L 
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
 ~

 

~
 

rJ
1 

• ~
 

.....
. ~ t-+
-

~
 ~ I-
l 

0
'\

 
~
 I-
l ~ 

3 

\f
l 

B
 

=- a 
N

 
I-

l 

9,
 

I-
l 

U
I 

.&
;;..

 
-.. ~ -.. ~
 =
 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


RTL607_1028-0003

8
1

8
 

R
in

 

R
E

C
E

IV
E

D
 

L
..

.-
-
-
-
I
 

S
IG

N
A

L
 

82
4 

S
o

u
t 

T
R

A
N

S
M

IT
T

E
D

'L
--

--
-t

 
S

IG
N

A
L

 

F
IG

.2
 

P
R

IO
R

 A
R

T 

;8
0

0
:E

C
H

O
 C

A
N

C
E

LL
E

R
 

R
in

(k
) 

8
1

4
 

I 
81

2 
" 

A
O

F
 

i 
C

O
N

TR
O

L 
o 

T
 0

 
I S

IG
N

A
L 

--I
 A

 0
 F

 
IN

H
 

S
in

(k
) 

8
1

6
 

R
e

s(
k)

 

82
2 

8
2

0
 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


RTL607_1028-0004

y
(k

) 

e(
k)

 

x
(k

) 

F
IG

.3
 

PR
IO

R
 A

R
T 

9
0

2
 

9
0

5
 

91
6 

L
e

(k
) 

iL
 

AI
A~

S 
IN

H
 

91
3 

91
4 

92
1 

( 
, 

A
 

! 

/+
 }A

 
~
H
 +

6
0

 
I 

)~
7r
B 

: lB 
I 

: 9
1

7
; 

I +6
H

O
 

1
9

2
2

 

9
2

0
 

I 

.I
A

 
A
~
B
?
I
I
 

I 
IP

E
A

K
 

V
A

L
U

E
I-

L
_

--
--

.J
 

-
-
I
S

 
·
~
9
1
1
0
E
T
E
C
T
O
R
 

k
9

2
3

 

92
5 

92
4 

~
 

rJ
).

 
• ~
 

t-+
- ~ t-+
- - ~ ~ Q
\ 

... ~
 ~ ~
 m. w
 
~
 

~
 

U
l 

.&
;. 

.... ~ ~
 =
 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


RTL607_1028-0005

F
IG

.4
 

23
 

26
 

"Y 
34

 

R
in

(k
) 

1 PO
W

E
R

 
IP

ri
n

(k
) 

I L
O

G
A

R
IT

H
M

IO
 I

 L
rin

C
k)

 
.. 

-+
 

; 
+

 
--

F
LG

(k
) 

D
E

TE
C

TO
R

I 
IC

O
N

V
E

R
TE

R
 

I 
+

 
C

O
M

P
A

R
A

TO
R

 
r
-

R
es

(k
 

{2
4 

f2
7

 
A

co
m

s(
k)

 
T

R
IM

(k
) 

1 P
O

W
E

R
 

IP
re

s(
k)

 I
LO

G
A

R
IT

H
M

IO
 I

L
re

s(
k)

 
D

ET
EC

TO
R

 I 
lC

O
N

V
E

R
T

E
R

 
I 

; 
TH

R
E

S
H

O
LD

 -
S

3
4

 

S
in

(k
) 

(2
5

 
12

8 
L

.
.
 
C

O
N

TR
O

L 

IP
O

W
E

R
 

IP
si

n(
k)

 I
 L

O
G

A
R

IT
H

M
IO

 ~
in

(k
) 

S
E

C
T

IO
N

 

D
E

TE
C

TO
R

I 
-IC

O
N

V
E

R
T

E
R

 
3

/ 
t 

S
32

 

?
2

 

X
T

H
-

C
O

M
P

A
R

A
TO

R
 

C
L

2
 

13 

C
O

M
P

A
R

A
TO

R
 

, 
V

T
H

-

J.
;J

-.
J 

IN
H

 
IN

H
 

I 
3J

 

IN
H

 

C
L1

 

~
 
~
 

~
 

.....
 

~ ~
 ~ ~ 0

\ 
-. ~
 ~ i sa ... ~
 
~
 

(,
J)

 

.&
;0.

 
-... i -... ~ 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
  Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

  Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
  With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

  Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
  Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

  Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


