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1. My name is June Ann Munford. [ am over the age of 18, have personal
knowledge of the facts set forth herein, and am competent to testify to the

same.

2. T have been retained on behalf of the Petitioner to provide assistance in the
above-illustrated matter in establishing the authenticity and public
availability of the documents discussed in this declaration. [ am being
compensated for my services in this matter at the rate of $200.00 per hour
plus reasonable expenses. My statements are objective, and my

compensation does not depend on the outcome of this matter.

3. I declare under penalty of perjury that the foregoing is true and correct. I
hereby declare that all statements made herein of my own knowledge are
true and that all statements made on information and belief are believed to
be true; and further that these statements were made the knowledge that
willful false statements and the like so made are punishable by fine or
imprisonment, or both, under Section 1001 of Title 18 of the United States

Code.

4. 1 earned a Master of Library and Information Science (MLIS) from the

University of Wisconsin-Milwaukee in 2009. I have over ten years of



experience in the library/information science field. Beginning in 2004, I
have served in various positions in the public library sector including
Assistant Librarian, Youth Services Librarian and Library Director. I have

attached my Curriculum Vitae as Appendix CV.

. During my career in the library profession, I have been responsible for
materials acquisition for multiple libraries. In that position, I have cataloged,
purchased and processed incoming library works. That includes purchasing
materials directly from vendors, recording publishing data from the material
in question, creating detailed material records for library catalogs and
physically preparing that material for circulation. In addition to my
experience in acquisitions, I was also responsible for analyzing large
collections of library materials, tailoring library records for optimal catalog
search performance and creating lending agreements between libraries

during my time as a Library Director.

. T am fully familiar with the catalog record creation process in the library
sector. In preparing a material for public availability, a library catalog record
describing that material would be created. These records are typically
written in Machine Readable Catalog (herein referred to as “MARC”) code

and contain information such as a physical description of the material,



metadata from the material’s publisher, and date of library acquisition. In
particular, the 008 field of the MARC record is reserved for denoting the
date of creation of the library record itself. As this typically occurs during
the process of preparing materials for public access, it is my experience that

an item’s MARC record indicates the date of an item’s public availability.

. Typically, in creating a MARC record, a librarian would gather various bits
of metadata such as book title, publisher and subject headings among others
and assign each value to a relevant numerical field. For example, a book’s
physical description is tracked in field 300 while title/attribution is tracked in
field 245. The 008 field of the MARC record is reserved for denoting the
creation of the library record itself. As this is the only date reflecting the
inclusion of said materials within the library’s collection, it is my experience
that an item’s 008 field accurately indicates the date of an item’s public

availability.

. I'have reviewed Exhibit 1009, "Development of MPEG Camera" by T.
Kurashige, et al., as published in Proceedings of the 1997 IEEE

International Symposium on Consumer Electronics.



9. Attached hereto as Appendix KURASHIGEO] is a true and correct copy of
the MARC record for Proceedings of the 1997 IEEE International
Symposium on Consumer Electronics as held by the library at Carnegie
Mellon University. I secured this record myself from the library’s public
catalog. The MARC record contained within Appendix KURASHIGEO1
accurately describes the title, publisher and ISBN number of Proceedings of

the 1997 IEEE International Symposium on Consumer Electronics.

10.Attached hereto as Appendix KURASHIGEOQ?2 is a true and correct copy of
"Development of MPEG Camera" as published in Proceedings of the 1997
IEEE International Symposium on Consumer Electronics as held by the
Carnegie Mellon University. These scans were secured from the library’s
collection. In comparing Exhibit 1009 to Appendix KURASHIGEOQ2, it is
my determination that Exhibit 1009 is a true and correct copy of
"Development of MPEG Camera" by T. Kurashige, et al., as published in
Proceedings of the 1997 IEEE International Symposium on Consumer

Electronics.

11.The 008 field of the MARC record in Appendix KURASHIGEO]1 indicates
the date of record creation. The 008 field of Appendix KURASHIGEO1

indicates the Carnegie Mellon University first acquired Proceedings of the



1997 IEEE International Symposium on Consumer Electronics as of October
2, 1997. Considering this information, I determine that Proceedings of the
1997 IEEE International Symposium on Consumer Electronics and therefore
"Development of MPEG Camera" were made available to the public shortly

after October 2, 1997.

Dated: 12/11/2024

/
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June A. Munford
Curriculum Vitae

Education

University of Wisconsin-Milwaukee - MS, Library & Information Science, 2009
Milwaukee, WI

e Coursework included cataloging, metadata, data analysis, library systems,
management strategies and collection development.
e Specialized in library advocacy, cataloging and public administration.

Grand Valley State University - BA, English Language & Literature, 2008
Allendale, MI

e Coursework included linguistics, documentation and literary analysis.
e Minor in political science with a focus in local-level economics and
government.

Professional Experience

Researcher / Expert Witness, October 2017 — present
Freelance e Pittsburgh, Pennsylvania & Grand Rapids, Michigan

e Material authentication and public accessibility determination.
Declarations of authenticity and/or public accessibility provided upon
research completion. Experienced with appeals and deposition process.

e Research provided on topics of public library operations, material
publication history, digital database services and legacy web resources.

e Past clients include Alston & Bird, Arnold & Porter, Baker Botts, Fish &
Richardson, Erise IP, Irell & Manella, O'Melveny & Myers, Perkins-Coie,
Pillsbury Winthrop Shaw Pittman and Slayden Grubert Beard.

Library Director, February 2013 - March 2015
Dowagiac District Library @ Dowagiac, Michigan

e Executive administrator of the Dowagiac District Library. Located in



Southwest Michigan, this library has a service area of 13,000, an annual
operating budget of over $400,000 and total assets of approximately
$1,300,000.

e Developed careful budgeting guidelines to produce a 15% surplus during
the 2013-2014 & 2014-2015 fiscal years while being audited.

e Using this budget surplus, oversaw significant library investments
including the purchase of property for a future building site, demolition of
existing buildings and building renovation projects on the current facility.

e [ ed the organization and digitization of the library's archival records.

e Served as the public representative for the library, developing business
relationships with local school, museum and tribal government entities.

e Developed an objective-based analysis system for measuring library
services - including a full collection analysis of the library's 50,000+
circulating items and their records.

November 2010 - January 2013
Librarian & Branch Manager, Anchorage Public Library ® Anchorage, Alaska

e Headed the 2013 Anchorage Reads community reading campaign
including event planning, staging public performances and creating
marketing materials for mass distribution.

® Co-led the social media department of the library's marketing team,
drafting social media guidelines, creating original content and instituting
long-term planning via content calendars.

e Developed business relationships with The Boys & Girls Club, Anchorage
School District and the US Army to establish summer reading programs for
children.

June 2004 - September 2005, September 2006 - October 2013
Library Assistant, Hart Area Public Library
Hart, MI

e Responsible for verifying imported MARC records and original MARC



cataloging for the local-level collection as well as the Michigan Electronic
Library.

e Handled OCLC Worldcat interlibrary loan requests & fulfillment via
ongoing communication with lending libraries.

Professional Involvement

Alaska Library Association - Anchorage Chapter
® Treasurer, 2012

Library Of Michigan
e [ evel VII Certification, 2008
e Level II Certification, 2013

Michigan Library Association Annual Conference 2014
e New Directors Conference Panel Member

Southwest Michigan Library Cooperative
e Represented the Dowagiac District Library, 2013-2015

Professional Development

Library Of Michigan Beginning Workshop, May 2008

Petoskey, M1
e Received training in cataloging, local history, collection management,
children’s literacy and reference service.

Public Library Association Intensive Library Management Training, October 2011
Nashville, TN
e Attended a five-day workshop focused on strategic planning, staff
management, statistical analysis, collections and cataloging theory.

Alaska Library Association Annual Conference 2012 - Fairbanks, February 2012
Fairbanks, AK
e Attended seminars on EBSCO advanced search methods, budgeting,
cataloging, database usage and marketing.
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Depositions

2019 e Fish & Richardson

Apple v. Qualcomm (IPR2018-001281, 39521-004211P, IPR2018-01282
and 39521-004211P2)

2019 e Erise IP
Implicit, LLC v. Netscout Systems, Inc (Civil Action No. 2:18-cv-53-JRG)

2019 e Perkins-Coie

Adobe Inc. v. RAH Color Technologies LLC (Cases IPR2019-00627,
[PR2019-00628, IPR2019-00629 and IPR2019-00646)

2020 e O’Melveny & Myers
Maxell, Ltd. v. Apple Inc. (Case No. 5:19-cv-00036-RWS)

2021 e Pillsbury Winthrop Shaw Pittman LLP
Intel v. SRC (IPR2020-1449)

2022 e Perkins-Coie
Realtek v. Future Link (IPR2021-01182)

2023 e Fish & Richardson
Neuroderm Ltd. v. Abbvie, Inc (Case No. PGR2022-00040)

2023 e Fish & Richardson
Nearmap US Inc. v. Pictometry International Corp. (IPR2022-00735)

2023 e Fish & Richardson
Samsung Electronics v. MemoryWeb LLC (Case No. 39843-0136PS1)
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2023 e Pillsbury Winthrop Shaw Whitman LLP

Gravel Rating Systems v. Costco Wholesale Corp. (Civil Action No.
4:21-cv-149-ALM)

2024 e Willkie-Farr
Netflix, Inc. v. VideoLabs. Inc. (IPR2023-00628)

Limited Case and Clientele History

Alston & Bird
e Ericsson

v. Collision Communications (IPR2022-01233)

e Nokia
v. Neptune Subsea, Xtera (Case No. 1:17-cv-01876)

e Universal Electronics Inc

v. Roku Inc (IPR2022-00818)

Arnold & Porter
e [vantis

v. Glaukos (Case No. 8:18-cv-00620)

e Samsung

v. Jawbone (Case No. 2:21-cv-00186)
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Benesch Friedlander Coplan & Aronoff
® Voyis
v. Cathx (Case No. 5:21-cv-00077-RWS)

Deschert LLP
e Smaxtec Animal Care

v. ST Reproductive Technologies, LLC (IPR2024-00885)

Erise I.P.
e Apple

v. Ericsson Inc. (IPR2022-00715)

v. Future Link Systems (IPRs 6317804, 6622108, 6807505, and
7917680)

v. INVT (Case No. 20-1881)
v. Navblazer LLC (IPR2020-01253)

v. Qualcomm (IPR2018-001281, 39521-004211P, IPR2018-01282,
39521-004211P2)

v. Quest Nettech Corp (Case No. 2:19-cv-00118-JRG)
v. Telefonaktiebolaget LM Ericsson (IPR2022-00275)
v. Theta IP, LLC (IPR2024-00818)

e Fanduel

v. CGT (Case No. 19-1393)

e Garmin

v. Phillips North America LLC (Case No. 2:19-cv-6301-AB-KS)
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e Netscout
v. Longhorn HD LLC (Case No. 2:20-cv-00349)
v. Implicit, LLC (Civil Action No. 2:18-cv-53-JRG)

e Sony Interactive Entertainment LLC
v. Bot M8 LLC (IPR2020-01288)
v. Infernal Technology LLC (Case No. 2:19-CV-00248-JRG)

e Unified Patents
v. GE Video Compression (Civil Action No. 2:19-cv-248)

Fish & Richardson
e Apple
v. AliveCor (3:21-cv-03958)
v. LBS Innovations (Case No. 2:19-cv-00119-JRG-RSP)
v. Koss Corporation (IPR2021-00305)

v. Masimo (IPR 50095-0012IP1, 50095-00121P2, 50095-00131P1,
50095-00131P2, 50095-0006IP1, 50095-01351IP1)

v. Neonode (Case No. 21-cv-08872-EMC)

v. Qualcomm (IPR2018-001281, 39521-004211P, IPR2018-01282,
39521-004211P2)

e Dell
v. Neo Wireless (IPR2022-00616)

e Dish Network
v. Entropic Communications, LLC (Case No. 2:2023-CV-01043)

14



v. Realtime Adaptive Streaming (Case No. 1:17-CV-02097-RB)J)
v. TQ Delta LLC (Case No. 18-1798)

e Evapco Dry Cooling
v. SPG Dry Cooling (IPR2021-00688)

e (Genetec

v. Sensormatic Electronics (Case No. 1:20-CV-00760)

e Huawei

v. Bell Northern Research LLC (IPR2019-01174)

e Kianxis

v. Blue Yonder (Case No. 3:20-cv-03636)

e [.G Electronics

v. Bell Northern Research LLC (Case No. 3:18-cv-2864-CAB-BLM)

e Metaswitch

v. Sonus Networks (IPR2018-01719)

® Microsoft

v. Throughputer Inc (IPR2022-00757)

e Mom Enterprises

v. Ddrops Company (Case No. 1:22-cv-00332)

e MLC Intellectual Property
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v. MicronTech (Case No. 3:14-cv-03657-SI)

e Nearmap Inc

v. EagleView Technologies (IPR2022-01009)

e Neuroderm Ltd.
v. Abbvie, Inc (Case No. PGR2022-00040)

e Realtek Semiconductor

v. Future Link (IPR2021-01182)

e Quectel

v. Koninklijke Philips (Case No. 1:20-cv-01710)

e Samsung
v. Aire Technology (IPR2022-00877)
v. Bell Northern Research (Case No. 2:19-cv-00286-JRG)
v. Communication Technologies Inc (IPR2022-01221)
v. Jawbone Innovations (IPR2022-00865)
v. MemoryWeb LLC (IPR2022-00885)
v. Dodots Licensing Solutions (IPR2023-00701)
v. Telefonaktiebolaget LM Ericsson (IPR2021-00615)

e Texas Instruments

v. Vantage Micro LLC (IPR2020-01261)

® Xilinx

v. Sentient Sensors LCC (Case No. 1:22-cv-00173)
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Groombridge Wu
e Nearmap

v. Eagle View Technologies Inc. and Pictometry International Corp.
(Case No. 2:21-cv-00283-TS-DAO)

Irell & Manella

e Curium

O’Melveny & Myers
e Apple
v. Maxell (Case No. 5:19-cv-00036-RWS)

e Disney Media & Entertainment Distribution LLC
v. Digital Media Technology Holdings, LLC (Case No. 2:22-
cv-01642)

e Micron Technology Inc.

v. Besang Inc (IPR2023-00900)

e Samsung

v. Daedalus Prime LLC (1335 Investigation)

Perkins-Coie
e Amazon

v. Nokia (IPR2024-00847 and IPR2024-00848)
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e Heru Industries

v. The UAB Research Foundation (IPR2022-01148)

e Intel Corporation
v. BeSang Inc. (IPR2023-00991)
v. BitMICRO (Case No. 5:23-cv-00625)
v. Telefonaktiebolaget L M Ericsson (IPR2024-00610)

e Realtek Semiconductor

v. Future Link (IPR2021-01182)

e Twitter Inc

v. VOIP-Pal.com (Case No. 3:20-cv-02397-JD)

e TCL Industries

v. Koninklijke Philips NV (IPR2021-00495, IPR2021-00496
and IPR2021-00497)

Pillsbury Winthrop Shaw Pittman

e Intel

v. FG SRC LLC (Case No. 6:20-cv-00315)

e Gravel Rating Systems

v. Costco (Case No. 4:21-cv-149)

v. Lowe’s Home Centers (Case No. 4:21-cv-150)
v. T-Mobile USA (Case No. 4:21-cv-152)

v. Kohl’s Inc. (Case No. 4:21-cv-258)

v. Under Armor (Case No. 4:21-cv-356)
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Quinn Emanuel
e ServiceNow, Inc.
v. InQuisient, Inc. (Case No. 22-900-CJB)
e Wolfspeed
v. The Trustees of Purdue University (Case No. 1:2021-cv-00840)

Sheppard, Mullin, Richter & Hampton LLP
e Cadence Design Systems Inc.

v. Semiconductor Design Technologies (Case No. 3:23-cv-01001)

Stern, Kessler, Goldstein & Fox

e Preliminary Research

Willkie, Farr & Gallagher LLP
e Neurent
v. The Foundry, LLC (IPR2024-00669)
e Netflix, Inc.
v. VideoLabs, Inc. (IPR2023-00628)
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CHAIRMEN'S MESSAGE

Welcome to Singapore, the garden city. We have selected Hilton International Singapore Hotel as the
venue for the 1997 IEEE International Symposium on Consumer Electronics - ISCE’ 97 in Singapore.
Hilton is located in the heart of Singapore City — Orchard Road, where things happen ! All of us are
looking forward to an exciting and memorable symposium.

The International Symposium on Consumer Electronics (ISCE), 1997, sponsored by the Institute of
Electrical & Electronics Engineers, Inc. (IEEE), will be held in Hilton, Singapore from December 2 to 4,
1997. It is a great honour and pleasure for the ISCE'97 committee to welcome you to the ISCE’97.
ISCE is the only Consumer Electronics Conference held outside USA, and in particular, to be held in
the Asia Pacific region annually, organized in turn by the different IEEE Consumer Electronics Chapters
supporting this event. These Chapters include chapters from Beijing, Hong Kong, Seoul, Singapore,
Taipei and Tokyo. The last two iISCE events were heid in Hong Kong(1554) and Beijing(1956). in 1857,
it will be organised in Singapore for the first time. The next ISCE is to be held in Taipei. In addition to
the various Consumer Electronics Chapters that are supporting this event, ISCE’97 also has the official
support from the IEEE Consumer Electronics Society based in USA, CIE of China and IEE of Hong
Kong and Singapore. ISCE aims to be the consumer electronics industry's premier technical
conference in the Asia Pacific Region. The conference hopes to bring together top technical
professionals from the consumer electronics industry and academics to exchange information and
results of recent work on systems, circuits, technology, processes and applications in all areas of
consumer electronics.

First of all, we would like to thank IEE of Hong Kong and CIE of China for giving us the opportunity to
organise the ISCE conference in Singapore. In addition, we would also like to thank all the societies
supporting ISCE'97 for helping us to promote the conference actively in their respective country and
region. The response of consumer electronics community to the Call for Papers for ISCE'97 has been
overwhelming. We are most grateful to all the contributors; without their interest and effort we would not
have been able to achieve the high quality reflected in the Technical Programme. The international
industrial participation is evident from the fact that the papers were received from Hitachi (Japan), JVC
(Japan), Microsoft (USA), NEC (Japan), NHK (Japan), Panasonic (Singapore), Philips (Singapore),
Pioneer (Japan), Samsung (Korea) and Sanyo (Japan). This international forum with good industrial
participation is complemented with academic involvement; we received a good number of papers from
Universities covering China, Hong Kong, Korea, Singapore, Taipei and USA. Technical papers will be
presented for all areas of interest in traditional and new consumer electronics products such as Digital
Video Disk (DVD), Multimedia Processing and Internet Applications, Personal Communication System
(PCS), HDTV and digital video consumer products. The technical programme committee and the
dedicated band of technical reviewers have worked long and hard to put together a programme which is
rich in quality and substance, highlighting new topics, novel approaches and practical implementations
of state-of-the-art technology. We wish to thank all the reviewers for their diligent work.

This year, we are fortunate to have leading experts, Mr. Stuart Lipoff, President of IEEE Consumer
Electronics Society and Dr. Hiroshi YASUDA, Chairman of ISO/IEC JTC1/SC29 (MPEG and JPEG)
committee and the President of DAVIC (Digital Audio Visual Council) to deliver keynotes entitled,
Exploring Convergence and Multimedia as Powerful Forces Redefining the Consumer Electronics
Industry and Recent Advances in Digital Audio and Image Standardisation Activities, respectively. Two
tutorials have been scheduled on Tuesday, Dec 2, the day before the official opening of ISCE'97
symposium. We believe the tutorial programme will cover important and timely topics in the field of
consumer electronics.

We wish that your stay in Singapore will be enriching and memorable, and that the technical
programme will send you back home motivated, enthusiastic, and full of new ideas. We look forward to
a most informative and enjoyable ISCE’97.

Nicholas C H VUN Man-Nang CHONG
General Chairman Technical Chairman
i Can:-':g'}/:rhs’it% Librarieg
N elio niv
Pittsburgp PA 1?; Universit,

213-3830
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ISCE' 97 TECHNICAL PROGRAMME

DB: Digital TV Broadcasting
Wednesday, 3 December,
11:00am - 12:30pm
Singapore Room

DAP: Digital Audio Processing
Wednesday, 3 December,
11:00am - 12:30pm
Thailand Room

Session Chair : Taiichiro Kurita,
NHK, Japan

Services And Navigation In Satellite ISDB
Kenijiro Kai, Kazuya Usui, Mikihiro Ueno,
Tadashi Isobe

NHK, Japan 1

The Implementation Of TSSC
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ABSTRUCT

We have developed a handy digital camera to record MPEG-1
video and JPEG still photo. The newly developed camera
signal processing LSI and real-time MPEG-1 CODEC LSI
compress and decompress image, and a RISC MPU, SH-3,does
MPEG-1 audio compression and decompression. We adopt PC
card type HDD to record compressed image and audio instead
of tape media for easy file handling and high adaptability with
PC. Users are able to arrange, retrieve and playback files on the
camera easily using the 1.8" TFT-LCD and "Media Navigation
System," the built-in file handling function.

1. INTRODUCTION

With a rapid growth of multimedia technology , we have
more opportunities to handle pictures on a PC or the network.
Many types of digital still cameras have already been realized.
Most of them compress pictures with JPEG format and play
back them on a PC or a TV set. It also become easier to
distribute photos through network.

However , there has never been a camera that records digital
full-motion picture easely and simply. We have developed a
real-time encoding and decoding (CODEC) LSI with MPEG1
format. We have realized the new handy digital camera which
can treat MPEG1image easily with that CODEC LSI.

We also developed a picture improvement system to reduce
block distortion and mosquite noise easily appeared in the
high-contrast edge outskirts or the scene change.

This paper describes the developed camera structure and
picture improvement system.

0-7803-4371-9/97/$10.00 © 1997 IEEE

Picturel: Outlook of MPEG camera

Tablel:Major Specification
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size 83(W) x 143.5(H) x 56(D) mm
weight 385¢g
540g (Buttery &HDD include)
motion picture MPEG1(352*240) , IBP / 30fps
still picture JPEG(704*480)
Audio MPEG-1 layer II
Interface NTSC analog video
PC-CARD (ATA HDD)
HI-Speed Serial (original protocol)
File Format MS-DOS compatible
Recording 20minute(MPEG system)
capacity 3000 photo
(260MB HDD) 4hours digital audio
LCD 1.8” TFT (279*220)
PC Adapters ISA, ECP, SCSI (option)
(home page: http://www.mpegcam.net)




2. CONSTRUCTION of MPEG CAMERA

Figurel shows the block diagram of MPEG CAMERA.

2.1 CAMERA HEAD BLOCK
1/4" size 720*480 Inter Line CCD
3-times optical zoom lens and 2-times electrical zoom

2.2 CAMERA PROCESSOR BLOCK

Camera digital signal processing (DSP) LSI has changeable
filters, Up/Down sampling circuits and CCD scanning circuits
for coexistence of still picture (JPEG) mode and moving
picture (MPEG) mode. The CCD is driven in the line-mixed
readout and DSP ouipuis 352*240(4.2.0) pixels piciure ai ihe
MPEG mode. At the JPEG mode, CCD is driven in the
frame(non  line-mixed) readout and DSP  outputs
704*480(4.2.2) pixels picture.

And this LSI has detectors for image brightness, color
information , and integral value of the edge signal. Most of
parameters of these filters and detectors are set by camera-
micro-processor(H8-3042) and are able to be updated even in
the middle of the recording.

2.3 CODEC BLOCK

COBEC LSI realtime MPEGI1
compression, including such as DCT, motion estimation, and
quantization. 8Mbit SD-RAM is used for working-RAM and a
VBV(Video Bufferling Verify) buffer .

carries out picture

Bit rate Control for every macro block is done by built-in
processor, and for every picture frame by System MPU(SH3,
RISK processor, 54mips).

2.4 MPU BLOCK

System MPU is in charge of CODEC Control, MPEG audio
(Layer II) compression, MPEG system stream generation
(MUX), and File management. The MPU also controls
"Media Navigation System," the file handling system. It
displays thumbnail images for a user to manage files easly.
Figure2 shows the signal flow at the MPEG system encoding.

2.5 LCD BLOCK
1.8" TFT LCD is used tc monitor recording image, and

playback image.

2.6 HDD

HDD interface is PCMCIA-ATA standard compliant. File
Format is FAT compatible and improved. Proprietary
emergency method is because the camera is easy to receive a
physical shock and sudden power off.

CAMERA HEAD BLOCK

CAMERA PROCESSING

@ig
{

Scanning Pulse

LCD BLOCK

ey = i CODECBLOCK
BLOCK V]
Output 510

CODEC

MPU BLOCK

é SYSTEM
SHYMPU

CONTROLER

SDRAM(4be2)|
P

High-Speed

Serial Interface  o/from PC

Figurel Block Diagram of MPEG Camera
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Figure2 : MPEG system encoding signal flow
3. PICTURE INPROVEMENT

Block distortion and mosquite noise easily appear in the
high-contrast edge outskirts or the scene change.

This problem is serious in realtime MPEG encoding because
it is difficult to optimize bit distribution. As a solution for this
problem, a method is known to optimize bit distribution based
on the past dozens of frames stored in frame memory. However,
it is not appropriate due to its cost, size and power
consumption for a handy camera.

To solve the problem, we focus on a characteristic of MPEG
camera that camera block and compression block are connected.
Due to the rate control, block distortion and mosquite noise
easily apprear at edges in high resolution picture where enough
bit is not given and Qscale is not small enough.
the block distortion and mosquite noise can be reduced if the

It means that

camera block controls the detail information of the image
adaptively on the picture scene by using the Edge Enhance
Filter or the Coring filter.
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We have adopted a system that the system MPU(SH3)
always watches the quantization coefficient and the picture
information from camera block, such as image brightness and
total amount of edge signals. The system MPU orders to the
camera processing block to update its signal processing
characters. The signal processing characters include filtering
coefficient such as horizontal and vertical edge enhancement,
and coring filter to reduce low level signal responce.

In other words, this method controls the system at the
optimum point on the compression noise and blurring.
Therefore, the system significantly reduces block distortion and
mosquite noise and realize good picture quality.
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Figure3:Internal communication system for Picture Controlling

4. CONCLUSION

We have developed a real-time MPEG-1 CODEC LSI and a
camera signal processing LSI and to realize a handy MPEG-1
video and JPEG still photo camera together with RISC
MPU(SH-3)

We have improved the picture quality with new signal
processing system that always communicates picture
information between the compression block and the camera
signal processing block, and update filtering parameters
according to the picture scene.
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