US006249549B1

a2 United States Patent 0) Patent No.:  US 6,249,549 B1
Kim 5) Date of Patent: Jun. 19, 2001

(54) DOWN CONVERSION SYSTEM USING A 6,100,932 * 82000 Boyce et al. ..o 375/240.16
PRE-DECIMATION FILTER 6,104,434 * 8/2000 Nakagawa et al. ............ 375/240.16

* cited b i
(75) Inventor: Hee-Yong Kim, Plainsboro, NJ (US) clted by exafiiner

Primary Examiner—Chris Kelley

(73) Assignee: Matsushita Electric Industrial Co., Assistant Examiner—Gims Philippe
Ltd., Osaka (JP) (74) Atrorney, Agent, or Firm—Ratner & Prestia
(*) Notice:  Subject to any disclaimer, the term of this 7 ABSTRACT

patent is extended or adjusted under 35

An HDTV down conversion system including an apparatus
U.S.C. 154(b) by 0 days.

for forming a low resolution video signal from an encoded
video signal representing a video image. The encoded video
(21) Appl. No.: 09/169,790 signal is a frequency-domain transformed high resolution

o video signal with motion vectors. The apparatus includes a
(22)  Filed: Oct. 9, 1998 receiver for receiving the encoded video signal as a plurality

(51)  Int. CL7 s HO04B 1/66 of blocks of high resolution frequency-domain video coef-
(52) US.CL 375/240.21; 382/248 ficient values. APlurality of blocks comprises a macroblo.ck.
(58) Field of Search ................. 375/240.16, 240.2, A down-conversion filter weights selected ones of the high

, 240.12, 240.13, 240 21; resolution frequency-domain video coefficient values within
348/426.1, 441 443 445, 449, 458 459, each block to generate corresponding blocks of filtered
556, 565, 384.1, 408.1, 427.1; 382/269 frequency-domain video coefficients. An inverse-transform
264, 248, 232, 239 processor transforms each block of filtered frequency-
domain video coefficients into a block of first-filtered pixel

(56) References Cited values. A pre-decimation filter performs inter-macroblock
inter-block filtering of the plurality of blocks of first-filtered
U.S. PATENT DOCUMENTS pixel values and provides corresponding blocks of second-
5635985 * 6/1997 Boyce et al. wooworsvrsre 348/556 filtered pixel values. A decimating processor deletes selected
5:708:732 * 1/1998 Merhav et al. . 382232 ones of the second-filtered pixel values within each block to
5,926,573 * 7/1999 Kim et al. ........ 382/239 provide blocks of low resolution video signal pixel values.
6,061,400 * 5/2000 Pearlstein et al. .............. 375/240.12
6,061,402 * 5/2000 Boyce et al. .....cccocovviiinnne 375/240 28 Claims, 8 Drawing Sheets
210 212 214 T 016 g , 240 232
N o ' [ [
HD T IR RN i v PRE-DECIM ][ DowN |,
arstrean 1 VP [ ecoer [ 1O [ DOMAN /00T FILTER | | SAMPLE [T
250~ T
: y E 228 Y
! MV ] UP o| HALF PIXEL _~206b
! TRANSLATOR [ poLy pHaSE | SAMPLE " | GENERATOR
't S
1 220 Enininininks Ittt
MOTION BLOCK
REFERENCE
EAL | ] DISPLAY CONVERSION _____
(x¥) | | REFERENCE i 282 /284 |
FRAME 2 i > VPE i
| > HZPF |
5 > NS
DISPLAY ! > FILTER FILTER [
RE-ORDER , > 1 ~-280
222 / t

DOCKET

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



https://www.docketalarm.com/

US 6,249,549 B1

Sheet 1 of 8

Jun. 19, 2001

U.S. Patent

14V HOI4d

|

Il

081 0/1
/ \
43LSVH
ST te— wam08IN00 1
0NN NOILYONIdNOD e
Eem— -
| L3 40103\ NOLLOW
_ ~
01 051
\ 4
9NI0093a
H3ZILNYND
| + Ye— 1901 |e— HLONIT-NNH ONY
9V 03I w_m@/z_ HLONTT 318VIHVA
o / / /
0gl 0zl i

Find authenticated court documents without watermarks at docketalarm.com.

DOCKET
LARM

A



https://www.docketalarm.com/

US 6,249,549 B1

Sheet 2 of 8

Jun. 19, 2001

e
I _ e
e m RS0
il IR EIRIE 431714 !
1 dd JdA “
! \ I ! ¢ IV
lel@W ||||| NlmlN |||||||||||||||||| |m mOZmEMH_mm < H> xv
NOISHIANOD AY1dSIA | IV
JONIHIAH
MD018 NOILOW
L N N R 07z !
N 922~ ! S
e S e BEEE |
1_ | HOLVHAND [ | FTdIAVS | o HOLVISNVHL|
4902 - T | 13XId I1vH [ AW |
N e : T
TUTTTtIIIIIIIIIIIIIIIIIIII: U
g | ! NV3HLS LIg
I1dINYS 3L ! 4300030
NMOa [ €] WID3a-3ud ! NIYNDG 1 O ST e VY ey
) J -y AN N N
/ 81 \ | /
262 W O AL T 4 2l 0Le

Find authenticated court documents without watermarks at docketalarm.com.

U.S. Patent

DOCKET
LARM

A


https://www.docketalarm.com/

US 6,249,549 B1

Sheet 3 of 8

Jun. 19, 2001

U.S. Patent

L

0

Ve Il

OOVVVVVVVVVVVYVY UL
I R AV AVAVAVAVAVAVAVAVAVAVAVA Mg

NOILISOd T3XIdaMnS

14

I

0

0 VVYVVVVVVVVVVVVVVY-e "
0 - YVVVVVVVVVVVVVVVVY:* O
* P VVVVYVVVVVVVVVYVVYVYY L

NOILISOd TXIdans

rt documents without watermarks at docketalarm.com.

Find authenticated cou


https://www.docketalarm.com/

U.S. Patent Jun. 19, 2001 Sheet 4 of 8 US 6,249,549 B1

RECEIVE MOTION
VECTOR

!

MV TRANSLATION |——312

!

GET COORDINATE OF PREDICTION | _—314
BLOCK IN DOWNSAMPLED PICTURE

!

GET SUBPIXELED POINT }——316

!

SET INITIAL POLYPHASE |——318

!

PULL THE PIXELSFROM | 30
REFERENCE FRAME

!

INITIALIZE REGISTERS  }——322

| -310

332
1 UPDATE REGISTERS ﬂ
330 YES
NO FILTER |——324

326

ALL
17 PIXELS
DONE?

328~ UPDATE PHASE

FIG. 3B

DOCKET

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




