N T AR T R
US006181711B1

United States Patent

(12) (10) Patent No.: US 6,181,711 B1
Zhang et al. 5) Date of Patent: Jan. 30, 2001
(54) SYSTEM AND METHOD FOR OTHER PUBLICATIONS
TRANSPORTING A COMPRESSED VIDEO . . . . .
AND DATA BIT STREAM OVER A Information Technology—Generic Coding of Moving Pic-
COMMUNICATION CHANNEL tures and Associated Audio, ISO/IEC 1—13818—1, Nov. 13,
1994.
(75) TInventors: Ji Zhang, San Jose; Wen H. Chen, “.Netv&.foyk and Custpmer Ipstallation Interfaces.—Asymmet’-’
Sunnyvale; Fang Wu, San Jose, all of ric D¥g1ta1 Sl}bSCI‘lbeI‘ Line (ADSL) Metallic Interface,
CA (US) American National Standards Institute, ANSI T1. 413-1995.
The ATM Forum Technical Committee User—Network Inter-
(73) Assignee: Cisco Systems, Inc., San Jose, CA (US)  face Specification, Version 3.1 (UNI 3.1), Aug. 18, 1995.
. .
(*) Notice:  Under 35 U.S.C. 154(b), the term of this cited by examiner
patent shall be extended for O days. Primary Examiner—Joseph L. Felber
(74) Antorney, Agent, or Firm—Beyer Weaver & Thomas,
(21) Appl. No.: 08/947,480 LLP
(22) Filed: Oct. 10, 1997 57 ABSTRACT
Related U.S. Application Data Di.gitally com.pr.essed Video/.aud.io bit streams, when trans-
(60) Provisional application No. 60/051,109, filed on Jun. 26, mltted.over digital communication channels such as digital
1997. subscriber loop (DSL) access networks, ATM networks,
7 satellite, or wireless digital transmission facilities, can be
(51) Int. CL7 e Hp4J 3/16 corrupted due to lack of sufficient channel bandwidth. This
(52) U..S. Clo e 370/468; 370/538 invention describes schemes to ensure lossless transmission
(58) Field of Search ...........ccccvevvcnunnne 370/465, 468, of bit streams containing pre-compressed video signals
370/545, 522, 537, 538, 203, 210, 484 within the communication channels. The schemes herein
. comprises a rate conversion system that converts the bit rate
(56) References Cited of a pre-compressed video bit stream from one bit rate to
U.S. PATENT DOCUMENTS another, and that is integrated with a digital cpmmunication
channel, and a means to convey the maximum channel
5,493,456 2/1996  Augenbraum et al. ................ 360/64 transmission rate to the rate conversion system to allow
27%(1)’;(9); . 12/ iggg Eoonb """""" . satisfactory transmission of the bit stream from the input of
5754935 * 5;1998 U?ngloe;tga? a the rate converter through the transmission facility.
5,812,786 * 9/1998 Seazholtz et al. .
6,026,097 * 2/2000 Voois et al. .ccocceveerierernnnnen. 370/468 37 Claims, 16 Drawing Sheets
Commmands 202b/304b
52— 1 512
N I
| I
! Rate |
| Controller |
| !
| | —530 |
\ 504 536 __________ 520 526 E
f | |
! | [
: 500 rl DCTVLC _:’ Madification _:» DCTVLC 528 :
X (—J 502 ™| decoder [ | Unit(514) [ 1| encoder [ (—J )
i | | !
' Elem. ' —— ! Stream |
! i MmvvLe | ! | Modification | || MV VLG : '
: V'de° SHSAM 11 decoder [~ Unit(516) [ 1] encoder Bit i
i Parser 508| | 2o| HPeX l
I I
| . | ifiati 1 |
Separation Aux Info. | Modification L s Aux Info. Trans )
. . port
: Unit decoder : Unit (518) : encoder Multiplex 4:?_.
k I N |
: 510 524 :
206 Audio 1 305
I
: Data I
!
I ,
| |
|

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

US 6,181,711 B1

Sheet 1 of 16

Jan. 30, 2001

U.S. Patent

leubis

8¢

(MY Joud)
V1 @inbi

1opo2a( [« 1 1aAI800)Y wnipsiy

inding ¢

e

|eoisAyd Japlwsuel |
. .
éé 0z o
6l

0]

|eubis yndu)

Find authenticated court documents without watermarks at docketalarm.com.

DOCKET
LARM

A



https://www.docketalarm.com/

US 6,181,711 Bl

Sheet 2 of 16

Jan. 30, 2001

U.S. Patent

(Wvy Joud)
gl ainbi

Buipooag uoneznpuenp wlojsuel| .| uonesuadwo)
wealns I1A -aQ 9SJoAU| UonoW
}g passaidwon I f I
09 29 I 9
¥9 o
wa)sAsg
uofneuodsues |
7 § f
8%
weains Bupoouz |, | oneznueno e WLIOJSUE uopesuadwio
1g passaidwon 27N ABZRUBND 1< JSUEIL uojon
9g 12°] cs 0S

eje(] Jo sabew
——»

03pIA MeY

eje( Jo sabew

+“———  09pIA meY

Find authenticated court documents without watermarks at docketalarm.com.

DOCKET
LARM

A



https://www.docketalarm.com/

U.S. Patent Jan. 30, 2001 Sheet 3 of 16 US 6,181,711 B1

Output
» Signal

er)4
—» Transmission
System

—>

202
Bit Rate
Converter

Figure 2A

250

» Compression —
?58

252

Data
» Formatting
Unit

Data

Video Data

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

US 6,181,711 Bl

Sheet 4 of 16

Jan. 30, 2001

U.S. Patent

d¢ 24nbi4

ejeq Jo sabew
03pIA MeY

v v

ejeq Jo sabew
¢ O/pIA MEY

weang jig
possaidwon Buipooaq uopeziuenp wJojsuel | .| uonesuadwo)
IIA -aQ asloAU| UOIOWN
q q g
09 29 I 99
¥9
wealns Buipoouy uoyiesuadwo)
1g passaidwo) «— uojezjueny) |« wiojsuel |
1A UONOWN
oy T T
9G 12°] Zs 0S

Find authenticated court documents without watermarks at docketalarm.com.

DOCKET
LARM

A



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g 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
O 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,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

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

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

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.

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




