©
L

| N MR T Y 1 O
US006091777A

United States Patent [ (1] Patent Number: 6,091,777
Guetz et al. 451 Date of Patent: Jul. 18, 2000
[54] CONTINUOUSLY ADAPTIVE DIGITAL 5,680,129 10/1997 Weinberger et al. ..coveveeercennce 341/65
VIDEO COMPRESSION SYSTEM AND 5,745,758  4/1998 Shaw et al. ......... 395/672
METHOD FOR A WEB STREAMER 5,903,673  5/1999 Wang et al. ...covviiiiiniiininnne 348/416
[75] Inventors: William N. Guetz; Keshoolal Bakhru; Primary Examiner—Richard Lee
Fredric W. Ritchey, all of San Diego, Assistant Examiner—Gims Philippe
Calif. Attorney, Agent, or Firm—¥rank D. Gilliam
[73] Assignee: Cubic Video Technologies, Inc., San [57] ABSTRACT
Diego, Calif. A cost effective continuously adaptive digital video system
and method for compressing color video data for moving
[21] Appl. No.: 09/084,820 images. The method describes capturing an analog video
[22] Filed: May 26, 1998 frame and digitizing. the irr}age into a.pre.ferred source input
format for compression using a combination of unique lossy
Related U.S. Application Data and lossless digital compression techniques including sub-
band coding, wavelet transforms, motion detection, run
[63] Continuation-in-part of application No. 08/976,127, Sep. 18, length coding and variable length coding. The system
1997. includes encoder and decoder (CODEC) sections for com-
[51] Int. CL7 oo H04B 1/66, HO4N 7/12 pression and (.iecorr{pressmn of visual images 1o prov1de
i ] i high compression with good to excellent video quality. The
[52] US. Cl e 375/240; 348/384,.348/398, compressed video data provides a base video layer and
. 348/413; 382/242 additional layers of video data that are multiplexed with
[58] Field of Search .........ccccccoeecnenenncneee 348/384, 385, compressed digital audio to provide a data stream that can be
348/415, 413, 402, 390, 10, 14, 15, 17, packetized for distribution over inter or intranets, including
12, 398, 416; 382/232, 244, 239, 246, 250, wireless networks over local or wide areas. The (CODEC)
242; 395/200.77, 672; 345/336, 337, 341/65; system continuously adjusts the compression of the digital
370/354, 468; 375/240 images frame by frame in response to comparing the avail-
. able bandwidth on the data channel to the available band-
[56] References Cited width on the channel for the previous frame to provide an
U.S. PATENT DOCUMENTS output data stream commensurate with the available band-
o width of the network transmission channel and with the
4,903,317 2/1990 Nishihara et al. ......cooovvinnne 382/244 receiver resource capabilities of the client users. The com-
5,115,426 5/1992 Spanke e 370/468 pression may be further adjusted by adjustment of the frame
5,546,477  8/1996 Knowles et al. ....ccccoceeveeeuencene 382/242 rate of the output data stream
5557320 9/1996 KIEDS oorooooococrrrrereeseeses e 348/12 P :
5,611,038 3/1997 Shaw et al. ... .. 348/390
5,617,142 4/1997 Hamilton ......c.ccoceeeereuennnne. 348/384 34 Claims, 12 Drawing Sheets
CURRENT
FRAME DATA
| i
l MINIMUM l
QUALITY
THRESHOLDS
FRAME
TESTLL3 DELAY UNEAR SELECT
MOTION MOVING
TARGET gy o THRESHOLDS
BITRATE | an‘\,/s[bus MO‘I/:I,ON - o|  TABLE THRESHOLDE %r\?CALKf
FRAME g Bl ST B »1 HiGHBANDS
INDEX
MOVING
BLOCKS
FRAME
DELAY ENCODE ggg:ﬁssssn
PREVIOUS
p| tooxue [ BTRATE | rrave | o CURRENT
INDEX [T DELAY [T BIT RATE
\ 4
FRAME
P COMPARE RATE
MINIMUM
OUTPUT
FRAME RATE

CKE

A R

T
M

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

6,091,777

Sheet 1 of 12

Jul. 18, 2000

U.S. Patent

l Ol4d

Viva LNVNO
ONVEHOIH | | 3QOON3 ofl LyWyo4 | ,13NOL
04 ONIGOONT NYW43NH 13OV
HLON31 0¥3Z
AL
WVIHLS | WYIYLISNOILOWVIVAMYY A N A
vivd
NOILLOW
N & vivd vy SV T €T
A ANV N Y04 aNvd aNva-ans
NoiLoataal, | SINVEHOMD | | ansdoananadom |, | 407131 L
NOILOW VYOS A 404 aNvd ag 3¥NLdvO
-aNs 40 S1IATT IHON Z O3AIA OAD
1NdNI
ANVE A - | A H0Od OSIN
aNvan- 1 SANvd
TOYINOD | SONVE A-0l HOIH 6
NOILO313a
NOILOW
L 31wy 119 1394VL

Find authenticated court documents without watermarks at docketalarm.com.

DOCKET
LARM

A



https://www.docketalarm.com/

U.S. Patent Jul. 18, 2000 Sheet 2 of 12 6,091,777

VLL2

U
FIG. 2

N
|
-
)
o~
I
- T
T >
4
>
>-
I N
4 T
> >—I 9
>-I
el = N
™ 9 >
-
> T

DOCKET

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



https://www.docketalarm.com/

6,091,777

Sheet 3 of 12

Jul. 18, 2000

U.S. Patent

3ivd 3NvHd

€

E

1NdLNO
WNNININ
vy
oy | suvanod |«
31vd L » AVI30 Y3aNI
'_ 1 ¥ _‘ .
IN3HHND INVHS aivaug | dnHooT
SNOIA3Yd
viva OON
a3553udn00 ] 3A0ON3 AVI3a
INVHS
SO0 *
ONIAOW
X3aNI
Y3ONI
IN3HND
o |saiomsawu | TevL NoL.on S g iV L
oo SQIOHSIHHL + % NOLLOW yELY T
Hv3aNM
107138 FURET €T11s3aL
_ ’ N
A SAIOHS3YHL
ALIVND
INNNINIW
V.1VO INVHA
IN3HHND

Find authenticated court documents without watermarks at docketalarm.com.

DOCKET
LARM

A



https://www.docketalarm.com/

U.S. Patent Jul. 18, 2000 Sheet 4 of 12 6,091,777

READ AVI FILE
(POSSIBLY SKIPPING FRAMES AVI FILE
UNTIL THE CORRECT TIME (YUV DATA)
INDEX)

SUCCESSFU
READ?

NO
»( DONE ENCODING
YES

SUB-BAND ENCODE ENTIRE
VIDEO FRAME

y

TEST LOW-LOW LEVEL 3 DATA

FOR MOTION (AGAINST
REFERENCE)

.

SET MOTION DETECTION THRESHOLD

THRESHOLDS FOR LEVELS 4’—71
2 AND 1 TABLE

'
TEST LEVEL 3, LEVEL 2, AND
LEVEL 1 HIGH BANDS FOR
MOTION (AGAINST REF.)

REFERENCE
FRAME

COMPRESS AND PACKETIZE
(WRITE) MOVING BLOCKS CVC FILE

'
CALCULATE TIME OF NEXT
FRAME (BASED ON
BANDWIDTH OF CURRENT FIG. 4
FRAME)

DOC KET

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



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




