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[57] ABSTRACT 

Interference canceling is provided for canceling, from a 
target signal generated from a target source, an interference 
signal generated by an interference source. The beam splitter 
beam-splits the target signal into a plurality of band-limited 
target signals band-limited frequency bands and beam-splits 
the interference signal into corresponding band-limited fre 
quency bands. The adaptive ?lter adaptively ?lters each 
band-limited interference signal from each corresponding 
band-limited target signal. The inhibitor can permit the 
adaptive ?lter to adapt or change coef?cients When a signal 
to-noise ratio of the reference signal exceeds a predeter 
mined threshold, to be determined periodically, over a 
signal-to-noise ratio of the main signal. The beam selector 
selects at least one of a plurality of beams for adaptive 
?ltering by the adaptive ?lter representing a direction from 
Which the main signal is received. The beam selector selects 
beams simultaneously to improve accuracy and, in 
particular, selects a beam having a ?xed direction and a 
beam Which rotates in direction. The noise gate gates the 
main signal adaptively ?ltered by the adaptive ?lter by 
opening the noise gate When a signal-to-noise ratio at the 
near end is above a predetermined threshold and closing the 
noise gate When the signal-to-noise ratio at the near end is 
beloW the predetermined threshold. When the target signal 
represents speech generated at a near end of a 
teleconference, the adaptive ?lter cancels an echo present in 
the reference signal broadcast to a far end of the telecon 
ference. 
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6,049,607 
Apr. 11, 2000 

Interference canceling is provided for canceling, from a 
target signal generated from a target source, an interference 
signal generated by an interference source. The beam splitter 
beam-splits the target signal into a plurality of band-limited 
target signals band-limited frequency bands and beam-splits 
the interference signal into corresponding band-limited fre
quency bands. The adaptive filter adaptively filters each 
band-limited interference signal from each corresponding 
band-limited target signal. The inhibitor can permit the 
adaptive filter to adapt or change coefficients when a signal
to-noise ratio of the reference signal exceeds a predeter
mined threshold, to be determined periodically, over a 
signal-to-noise ratio of the main signal. The beam selector 
selects at least one of a plurality of beams for adaptive 
filtering by the adaptive filter representing a direction from 
which the main signal is received. The beam selector selects 
beams simultaneously to improve accuracy and, in 
particular, selects a beam having a fixed direction and a 
beam which rotates in direction. The noise gate gates the 
main signal adaptively filtered by the adaptive filter by 
opening the noise gate when a signal-to-noise ratio at the 
near end is above a predetermined threshold and closing the 
noise gate when the signal-to-noise ratio at the near end is 
below the predetermined threshold. When the target signal 
represents speech generated at a near end of a 
teleconference, the adaptive filter cancels an echo present in 
the reference signal broadcast to a far end of the telecon
ference. 

128 

37 Claims, 7 Drawing Sheets 

116n 

Band 0 

0. 
(j) 

Band 15 

118 120 

* <!J Out 
OJ 
<JJ 
'0 
Z 

Realtek 607 EX. 1001f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Apr. 11,2000 Sheet 1 0f 7 6,049,607 

AVHHV HNOHdOHOIW 

RTL607_1001-0002

u.s. Patent Apr. 11, 2000 

§I 

o 
C\J ...-

...r 

ro ...-
...r 

T""" 

<.0 
T""" 

-L 

"5 
0 

alB8 aSIaN 

qwo::lat:/ 

--
~ ••• .£2 

Qi 
-oU 

...rL-r-- CC 
<tI<tI 

...r 

C\J 
T""" 

T""" 

...r 

o 
T""" 

T""" 

...r 

co 
o 
...r 

<.0 
o 
T""" 

...r 

...r 

.oU 
(J)O 

0 c..c 
"0 o~ 
c 

~ <tI co "0 
C 
crl co 

l!IdS 

palas wBas 

t t 
UO!lBWpaO 

t T 
JawJ0.::l WBas 

t t 
ON DU!ldwBS 

t l 
DU!UO!l!PU0:J IBUD!S 

~J 1. t 1 1 1 
AV't:/t:/V' 3NOHdOt:/:JIV'J 

c 
<.0 ...-
...-

Sheet 1 of 7 6,049,607 

0 
l!) 
..-

"0 "0 c C <tI <tI co co 

l!ldS 

co~ 
C\J 
...-

'1"-. 
(!) 

G: 

<.0 uOllBwpaO 
C\J 
"'-...r 

....- ...... 
.~ 
CJ) 

0 
...J 

Et5 
<tI2 
Q) Q) 

ON DU!ldwBS COif) "<t 
-,....-- ~...r 

c 
0 

DU!UO!l!pu0:J :;:::::; 
() C\J 
Q) 

~...r IBUD!S lo.. 

i:S 
"0 
Q) "0 

Cil lo.. C 
::J Q) C 
0- lo.. 0) 
Q) co en a: LL 1 
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Apr. 11,2000 Sheet 2 0f 7 6,049,607 

2041 
J‘ 

Steering Vector 

2061 

2021 + 
I - w 

MIC ilgnéd Tap Delay Line 

2042 
w 

Steering Vector 

2062 + 
2022 i 

- - w 

MIC szlgnal Tap Delay Line 

. E 
- E 
o I 

204n i 
w 

Steering Vector 

206n 

202n + 
I I w 

MIC ilgnal I Tap Delay Line 

FIG. 2 

RTL607_1001-0003

u.s. Patent Apr. 11, 2000 Sheet 2 of 7 6,049,607 

2041 

Steering Vector 

2061 

2021 
Mic Signal Tap Delay Line 

1 .. 

2042 

Steering Vector 
206 

2062 

2022 

Mic Signal Tap Delay Line 
2 .. 

• 
• 
• 

204n 

Steering Vector 

206n 

202~ + 
Mic Signal Tap Delay Line 

n 

FIG. 2 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Apr. 11,2000 Sheet 3 0f 7 6,049,607 

306ip 
Low Pass 
Filter Coefficient 

v 

304 

X > 1 New Sample 

ll 

sogp n 
I New Older Samples 

Samples 

Tap Delay Line 

Decimation by n 

FIG. 3 

RTL607_1001-0004

u.s. Patent Apr. 11, 2000 Sheet 3 of 7 

306~~--------------~ 
Low Pass 
Filter Coefficient 

6,049,607 

304~, ~----.. 
~ .. 1 New Sample 

30~ n 
New Older Samples .. 
Samples 

Tap Delay Line 

Decimation by n 

FIG. 3 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent 

lln 
Collect 8 
Points 

ii 

w 
402 

128 Points Delay Line 

406 

Apr. 11, 2000 

w 
404 

£3 

Sheet 4 0f 7 6,049,607 

Complex filter 
Coefficient (128 points) 

m 
408 

Complex Multiply 

128 Points Buffer 

16 16 J‘ 
Points Points 410 

412 

1c point time ~P414 
aliasing sequence 

v 

420 Modulation coefficients FFT “'‘416 
k.\ cyclic buffer 

16 

Complex Multiply 

418 

Real(*) cf‘ 

16 point output 424 

l l l 1» 

FIG. 4 

l 

RTL607_1001-0005

u.s. Patent Apr. 11, 2000 Sheet 4 of 7 6,049,607 

8 

! In 400 

Collect 8 402 
Points 

128 Points Delay Line 

16 
Points 

404 

420 Modulation coefficients 
c clic buffer 

.. 
16 

Complex filter 
Coefficient (128 points) 

Complex Multiply 

128 Points Buffer 

16 
Points 

16 point time 
aliasing sequence 

FFT 

410 

416 

Complex Multiply 

418 

Real(*) 422 

16 point output 424 

FIG. 4 

408 

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.


