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Old Days of JPEG

2011.2.23 JPEG INNOVATIONS WORKSHOP Hiroshi Yasuda All rights reserved 3

Start of JPAG

1982.9 - 1985.9

WGS8 (Dr.Z.Muscati)
1985.9 - 1986.11
WGS8 (Dr.H.Yasuda)
1986.11 - 1988.5
WGS (Dr.H.Yas|uda)
I |
CCEG JPEG
(Mr.B.Trocherie)  (Mr.G.Hudson:Mr.G.Wallace)
Computer Joint
Graphics Photographic
Coding Image Coding
Experts Experts
Group Group
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Completion of JPEG Standard

1988.5 - 1988.11
WGS (Dr.H.Yasuda)

CCEG JPEG JBIG MPEG

(Mr.B.Trocherie) (Mr.G.Wallace) (Dr.Y.Yamazaki) (Dr.L.Chiariglione)

Computer Joint Joint Moving
Graphics Photographic  Bi-level Image  Picture Image
Coding Image Coding Coding Coding
Experts Experts Experts Experts
Group Group Group Group
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Toward JPEG-2000

Working Group 8 — ]
Convenor
Dr.Hiroshi Yasuda

— TAG (Technical Advisory Group )
( Chairperson: Mr.Charles F. Touchton )

— CGEG (Computer Graphics Coding Experts Group )
( Chairperson: Mr. Bernard Trocherie )

I~ JPEG ( Joint Photographic image coding Experts Group )
( Chairperson: Mr.Gregory K. Wallace )

— JBIG ( Joint Bi-level image coding Experts Group )
( Chairperson: Dr.Yasuhiro Yamazaki --Dr.Horst Hampel )

—— MPEG ( Moving Picture image coding Experts Group )

( Chairperson: Dr. Leonardo Chiariglione )
MPEGAUDIO( MPEG AUDIO coding experts group )
( Chairperson: Dr.Hans G: Musmann )
MPEGVIDEO ( MPEG VIDEO coding experts group )
( Chairperson: Dr. Didier J. LeGall )
MPEGSYSTEM ( MPEG SYSTEM experts group )
( Chairperson: Mr. Allen H. Simon )
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L MHEG ( Multimedia and Hypermedia coding Experts Group )
( Chairperson: Mr. Francis Kretz )
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History of JPEG/MPEG

1990.4 1992.11 1994.11
SC2 SC29
o e T
WG10
WG8 WGI11 WGI1
WGI12 WG12
JPEG(11544) —— -—— NP (14494) ——
5 JPEG [ % Giom —t 27
- - — 14492) —— [ ~
—— JBIG(10918) N2 (0kR) Lt

- NP (14493) —

—— MPEG-1(11172)
! w MPEG \loin

MPEG-4(14496) —> 1998

2011.2.23 JPEG INNOVATIONS WORKSHOP Hiroshi Yasuda All rights reserved 7

Co

ntest of JPEG

1987.06.16

ADCT
0

/ BSPC
/ ABAC

10
)
5
Q 8
/9]
D)
2 6
N
5]
L 4
)
=
N
2 i
¢
O £
0. 08

0.25 0.75 2. 25

itp
2011.2.23 JPEG INNOVATIONS WORKSHOP Hiroshi Yasuda All rights reserved




Evaluation Paper (1)

1988-84-11 10312 BT Videotex a4 473 6430F® P.E2

The Seleetion Of A Still Pieture Comprassion Technlyus

For International Standardisation TST/TTET/SE3/9EE Wi 23
AFRIL 1988

Graham P Hudson

Chalrman Of The ISO/CCITT Jolnt Photographtc Experts Group
British Telecom Research Laboratoriss
Martlesham Heath, Ipswich IPS TRE
United Klngdom

Introducilon

As g result of much increased commercial interest from, in perticular, major computer and
tslecommunications compenjes there has bean intange effort in the international standards
bodies to select a photogrephic image compression technigus for Future image storage and
communications applications, The focal paint of thir activity has boen the Joint Photosrephio
Experts Group (JFEG) of 1ISO/IEC and CCITT.

The JPEG was formed at the end of 1986 uader tha umbrella of the ISO working group {(now
ISO/IEC/ITCI/SC2/WGS - Coded Representation Of Pisture end Audio Information). It
brings together ISQ picture ¢oding knowlegde with CCITT telecommunication service
expertise {from the New Image Communications [NIC] group of CCITT Study Group VIII),
Its aim was to select and davelop s compression/ decompremion technique for oatural colour
and zrey scale images. Tha tachnique will form the basis for bath an 15O standard and &

) CCITT recommendation.

A specification for a compru:mn techhique was formulnted For & potontin) ranye of services

end applications including phot hio vidi , still pigture transmission, document

photographic coding and image claubam To cuppoﬂ such & range of applications the

techeique should be adaptable to a wide range of & image rosolutions and to varylng image

quality. [t should alic be oapable of providing progressive (multi-siage with improving
quality) or sequentia) image build-up.

Evaluation Paper (2)

A particular motivation is the advent of higher bandwidth communication available in the
future such ae the 64 kbit/s Integrated Services Digital Network. A primary requirement will
ba to deliver good quality imeges in under § seconds, The CCIR digital studio video format -
af 720 x $75 pixsls whare each pixel ly ropresonted by 16 bits was taksn as the reference
resolution for the evaluation end testing. To achieve the desired transmisslon time g
comprestion of greater than 16 to |, an wverags compressicn of | bit/pixel is required.

Selection Process

Twelve techniques were reglatered 28 candidates for international stenderdisation at a
mooting in Darmstadt last March (1987), Thess included transform, predictive, block
truncation and vector quantisation techniques. Esch candidats had to provide & complets
desaription of the principles of the technique and its functionaflty,

The initial selection process was based on two main criteria, subjective quality and technical
featurea, and eaCh was assigned & total of 50% of the marks. For the subjective testing,
rosults had to be produced from four International test pictures - Zelda, toys against a
blackboard, boats end lighthouss, and Barbara with toys at 0.25, 1.0 and 4.0 bit/pixel. These
compression values represént significant stages in a progressive picture build-up sequence -
initial Impression, good quality main stage and Indistinguishable picture .

The testing took place last June (1987) at KTAS's image processing facllitles in Copenhagen.
Tha subjective testing procedure was based on the double stimulus methed, deseribed in CCIR
recommendation 500, where each compressed picture is displayed alternately with the original
picture. Technical features judged included decoder and encoder complexity compatibility
and adaptivity. These were judged by the panel of international experts following a
presentation of each technique,
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all techniques. The results of the subjective tests are now being analysed and the technical
Thres techniques wars chosen as the basis for final development by groups of International featuces and complexity ere to be scrutinised, The ADCT technique will now be refinsd and
axpart. These were & trancform tochnique -Adaptive Diserats Cosine Transform (ADCT), developed to ensure that all JPEG requirements con be met. A draft standard should be
subntitted by the ESPRIT 563-PICA project; a pradictive tachnique -Adaptive Binary produced during the next year,
Antl:mutm Coding (ABAC) eonl.nbutcd by IBM; and a third hybrid technique from the
p N 1 Image Stand ion Group - Block Separated Progressive Coding (BSPC). Acknowledgements
For the final subjective testing resulta wers produced for five new non-standard teat pictures The progress described in this paper has resul
at the even more demanding compressions values of 2.25, 0.75, 0.25 and 0.083 bit/pixel. The coop.ﬂl‘ion of sll members of rh:.lPEG .ndu f::d p:::?u;:":id:mpﬂ::;:‘;‘i:h& the
nowly introduced very high sompression stage, 0.083 bit/pixel, provides a pioture thet can be following companies wha have attended all the selection meetings - CCETT, CSELT, DEC
used for browsing or for indexing a picture detabase, 1BA, IBM, KDD, KTAS, NTT, Slemens and BT. ! '
The {inal selection meeting was held this Januory (1988), again at KTAS, The double Acknowledge: echnol
stimulus method was agsin vaed and test runs were conducted with both picture subjects and permission sloﬁ?l;?h?;:dlepfp;';e Director of Rescarch and T 8y of Bridih Telecom for
compression velues mixed and scparated. The run with mixed plctures end compressions wa3
oonsidered by the experts to be the most valid aod the average scores of all 31 viewers for all .
five plotures are shown in the figuro below. Exceptionally good quatity results were shown Subjective |o-“--------3-----=---- 3-AOCT
for all the fivo pictures at 0.75 blt/pixel, At 2,25 bly/plxel subjoctively indflstingulshable Quaity i i 5 perc
quality was obtained and images indentical o the original (no 10ss of information) were Aung B | H : ABAG
achicved at about 8-% bit/pixel, ' "?""'E'" e
Gaod ' 3 i
To show the practical implementabillty of the technlques the davelopers demonstrated [] L.E..-.. - '.. ...:.-..
protatype terminals operating at 64 kbit/s from picture databases. Hardware decoders were | H H
demonstrated for ADCT and BSPC, ABAC was decoded by software in an IBM PCRT. K is b ' ' '
belicved that for the first Ume ADCT was algo shown being decoded st 64 kbit/s by software, L Rl nERRl SITE 4e---
This was achieved with 8 CAF 80386 based PC. Poar | | M ed Carpressions
A i Mized Pciures
Concluilon " T W.‘xw
o= H i H
In the subjective testing the ADCT technique achisved significantly higher quality results at ‘ T i 1 F—
all compression values than ths ABAC and BSPC techniques, The prototype real time decoders s % o im
exhibited indicated that all tschniques will be economically implsmentable. Also the e Sompan
demonstrations end presentations showed that the mandatory technical features can be met by Figute Showing The Average Scores For All Five Picturss For Esch Compression Valus
2011223 1PEG INNOV AT ORE W ORKER O B it Vaaas AT Hiaha factvags ~rm heime nmnfusad s tha emabistant 11 2011.2.23 JPEG INNOVAITONS WORKSHOP Hiroshi Yasuda All rights reserved 12




JPEG Memorial (1)
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JPEG Memorial (2

New ICT Policy of Japan
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Completion of NEW ICT Policy

Target 1: e-Government for The People
Transparency — Visual & Tangible
Target 2: Vitalize Local Area

Safe & Efficient — My Hospital

Target 3: Globalization & New Industries

Content Innovation — 3D Imaging

See http://www.kantei.go.jp/jp/singi/it2/dai52/gijisidai.html
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Realization of e-Government for The People

@ Target

service with terminals at convenience stores, etc. by 2013.

*In order to realize one-stop service for major application procedures and certification acquisitions 24 hours 7 days by 2020, over 50% of citizens can use the

- Citizens observe government and control their personal information: at government by 2013, at local government by 2020.
*Publicizing government information in forms available for secondary use by 2013, through Internet by principle.

Friority Policies

After summarizing past ICT investments, install government CIO with practical
poser, and promote more efficient government in coordination of its renewal

Streamline citizen ID system, streamline system, etc. so that citizen can monitor how
his/her own information is utilized.

Government service including acquisition of residence certification available 24
hours 7 days onlinc/offline (with government kiosk terminal, etc.)

Publicize information in forms available for secondary use through Internet, and create
new businesses

Users
(citizen, company) A local government
L%
B local government

Visit different offices C local government

City hall

” = P—

for different
procedures Can check my
Information sharing among offices information anytime
Users through portal site

(citizen, company) Alocal government

ocal government

All procedures in a C local government
office (realization of

one-stop service)

amcw hall
= @ =~
max office etc.
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Vitalizing Local Areas

@ Target

*High quality medical service regardless of arcas by 2020, medical care, ctc. at home for all citizens including the elderly

*Realization of society with full ICT

ty by building envi for school education and lifelong education utilizing ICT by 2020.

*Realization of improvement of everyday medical care and local vitalization through “Light Road” to achieve broadband service for all households by around

2015.

@ Priority Policies

Deliver cmzen medla nationwide, create and deliver local content incl. local culture
and si ion, and promote i ion sharing among disaster
preventing institutions upon disaster, etc.

Create nationwide information service so citizens can utilize his/her own health and
medical information electronically

“medical record, CT picture, inspection

e ey «Patient manage and utilize his/her

Build school education environment for the 21% century for realization of interactive
and casy-to- understand classes with children teach and learn with each other.

Utilize ICT actively to check safety of solitary elderly and to provide information
required for home medical care and nursing care

Solitary eld Prevention of
Solitary eldery

solitary death by
ﬂ Fulfiliment of home observation
medication by remote system

practice

»

44

This st own medical record, CT picture “Far from specialized hospital,
~plural same inspections in different and inspection data full home medical service is
T e saving [
JJusks for operstion and mecication -safer, securer medical service -Risk of solitary death
without any past medical and inspection through practice using past data sk of solitary dea
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Globalization and New Industries

*Creation of new market with about 70 trillion yen by 2020, by i ion of new

decrease traffic jam of major roads nationwide by half using ITS, etc.

~Obtaining intellectual property and international standard of major overscas market by Japanese ICT jes, to achicve i

including cloud ing and climination of
~Lowering CO2 emissions by generalization of smart grid, spreading zero-cnergy house with ICT as standard for new house, promoting reduction of CO2 at home, and

promation of the ics by

promoting intensive R&D through industry-academia-government collaboration in strategic area by 2013

Fonty Policies

F

institutions and cars.
Traffic jay
~

o
a % ‘congestion

speed

Appropriate route selection is
impossible because of

insufficient traffic information Smiother ™ i
! e ¥
. \ A
Severer traffic jam &/ oy

ﬁ Bestroute

Increased CO2 emission

Provision of realtime information from

Osmoother traffic, no traffic jam
Odriving best route smoothly with same

!
Drastic reduction of CO2

[Example]
‘When smart grid is exported Different ministries act

separately

Promotion by all Japan

across government,
=i industries, local
M governments
As a result, obtaining
overseas market to

i

‘Smart meter development

g
contribute to

No traffic jam
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What Is needed under
Web3.0 & Image Big Ban
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Any Casting: Key for Content Distribution

Mass Comm. Broad Receiver #
Pro Content C asting

Entertain

Create

Mini Comm.
Semi-Pro Content

Any

Casting ‘

Micro Comm.

Receive
Amateur Content ’

o Personal Sender #
Communication .
Casting
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Web3.0 = Control 4 dimension (Time)

Web1.0 Web2.0 Web3.0
e *centralized them distributed us decentralized me
LHRLEDS oAl AV N ) FHEFDRL
Anyone Everyone in the AS You Like
Broadcasts Community

through Web

Everyone can make
Instant Transportation

* From Web Concept Contest by ReadWriteWeb Inc. in 2007 . .
in Space and Time

http://www.readwriteweb.com/archives/define_web_30_contest_winners.php
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Information Explosion Spiral and
Information Oriented Thinking

Progress of
Broadband Network

Image

Progress of Image
Presentation Tool

Progress of
Search Engine

Big Bang

Behavior of the people

Give more information
Give attractive information
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Learn the measure to cope with “Image Big Bang” Now
from “Life Big Bang” in Cambrian Era (1)

Item Cambrian Life Big Bang Image Big Bang Now
So many body Colors From Text only
DEﬁmtlo.n of So many body Shells to Five Sense Mixed
xplosion

Enormous Number & Volume
Enormous Volume

Object Animal Country Culture
g . Suddenly Change to Blue Sky Completion of Broadband
%! Change in . . ..
2 | Environment from Misty Sky with Ubiquitous Internet Infrastructure
é_ Plenty of Sun Light Possible to gather Images
8 Birth EYE TELE-EYE (image retrieval Engine)
To be Positive Predation Information Gathering
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Learn the measure to cope with “Image Big Bang” Now
from “Life Big Bang” in Cambrian Era (2)

Item Cambrian Life-Explosion Information Explosion Now
Birth of Earth 4,600 Million Years Before

Birth Life — 3,900 Million Before | First Man — 3Million Years Before
. Next Birth | Mono-cell — 1,200M Before Homo Sapiens — 30,000 Before
% Growth Multi-cell — 1,000M Before 4 Civilized Area — 5,000 Before
= Explosion 543{M Before 1980°th (aln.lost. today)

Start From Misty to Blue Sky Broadband Ubiquitous Infra

With Birth of “EYE” Birth of “TELE-EYE”

End Within 5Million, Trilobite won 50 years only ! Ends in 2030
2 Protection Shell and Mimicry Security and Decoy
::) Think Detection Capability Credibility Sense Capability
& Appeal  |Showy Color and Movements| Understandable Appeal like Movie
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Time Range Comparison between 2 Big Bangs

-1000M years [ Birmoreve L [s8Myen] [ A Animals had EVE !
Before Cambrian Life Big Bang er Cambrian BB
Animals lived in bottom of sea without EYE All Animals had EYE

< ~
[ Search Engine 5 M Years (All Human Beings will

Birth of Tele-EYE 50 make best use of WEB
— ears )

1
| ICT-AD: After Digital cloud
v |

e Start of PC~ —Towr : Completion of |
. Year of Disital Cloud
Like PC98, etc. 2030 igital Clou

ICT-BC: Before personal Computer

Human Beings could not fly All can enjoy flight

The Wright Brothers succeeded Birth of Jumbo-Jet
First Flight in 1903 in 1969
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Lessons from “Life Big Bang”
to “Image Big Bang”

(1) Information Gathering/Archiving within the Country

(2) Global & Quick Access to World Wide Information

(3) Huge Archive for Storing Gathered Information to Reuse
(4) Solve Any Divide to understand Information

(5) Develop Cultural Interpretation support Scheme

(6) Develop Personal Retrieving Engine and Archive

(7) Easy Appeal Method to be understood

(8) Guarantee Safe & Trust Circumstances

(9) Develop Network Infra. and BCI Technologies
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Conclusions
Future of SC29/WG1
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Promising Applications

Tele-Medicine

g )

Navigation
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Technologies to be Studied

3D Structure Estimation

Motion Estimation

AN
@

Higher Resolution
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Technologies to be Studied

3D Structure Estimation

Tele-Medicine

Motion Estimation

Navigation

Higher Resolution
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