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About the IEEE

• World’s largest technical membership
association with over 362,000 members in
154 countries

• Publishing in all aspects of technology

• Publishing, conferences, membership



IEEE is. . .Entrepreneurs

Alexander Graham Bell

Founding officers of the American Institute
                of Electrical Engineers in 1884:

Thomas A. Edison



 G. Marconi

IEEE is. . .Innovators
Founding member of the Institute of

                    Radio Engineers in 1912:

AIEE & IRE
merged in 1963
to form the IEEE



IEEE members are still leaders
of today and tomorrow

Herbert Kroemer
IEEE Medal of Honor

2002
Nobel Prize 2000

Developed principles
of semiconductor lasers

Nick Holonyak
IEEE Medal of Honor

2003
Developed the first

light-emitting diode (LED)

Tadahiro Sekimoto
IEEE Medal of Honor

2004
Revolutionized satellite

communications



• 19 of Top 22 in Electrical Eng (203 journals analyzed)

• Top 7 in Telecommunications (53 journals)

• 11 of Top 15 in Computer Sci H’ware & Arch (46 journals)

• 3 of  Top 10 in Computer Theory & Methods

• 4 of Top 10 in Software Engineering

• 4 of Top 10 in Information Systems

• 2 of Top 10 in Artificial Intelligence

• 3 of Top 12 in Applied Physics  (71 journals)

• 4 of Top 10 in Manufacturing (35 journals)

• 5 of Top 15 in Automation (49 journals)

• #1 CITED journals in Information Systems, Imaging Science, Rehabilitation,
Robotics, Electrical Eng, Telecommunications & Transportation

Quality of Content
ISI Journal Citation Report documents high quality

Source: ISI 2002 Journal Citation Report



Proceedings of the IEEE

• Perhaps the top
scientific journal in
technology

• IEEE will post all
legacy data for this
journal back to
1913 into IEEE
Xplore by 2006



Breadth of content
IEEE is increasingly publishing in all areas of technology

• Antennas
• Biomedical Eng
• Computing
• Electrical Eng
• Industrial Eng
• Nanotechnology
• Nuclear Science
• Power
• Remote Sensing
• Security

• Aerospace
• Circuits
• Communications
• Energy
• Info Technology
• Optics
• Radiology
• Software
• Transportation
• Wireless
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• 1.5 million
unique users
each month

• 80,000
users/day

• Peak time 4am
83,000 visitors

• Usage doubled
in 2003

IEEE Xplore delivers over 3.5 million
articles each month

 Nov‘03 –April ’04 IEEE Xplore Statistics



Science Direct v. Xplore
Usage 2003

•

•5 million articles
available

•175 million
downloads

•Average 35
downloads/article

•1 million articles
available

•45 million
downloads

•Average 45
downloads/article

Source: Reed Elsevier Annual Review 2003

Xplore is
being used

more!



• Technology Review,
Feb 2004 Special
Edition
– Ideas that MIT

predicts will “affect
our lives & work in
revolutionary ways”



“10 emerging technologies
that will change your world”

Universal translation

Synthetic biology

Nanowires

Bayesian learning
machine

T-Rays

Distributed storage

RNAi therapy

Power grid control

Microfluidic optical
fibers

Personal genomics



“10 emerging technologies
that will change your world”

Computer science

Biology

Physics

Computer science

Biomedical
engineering

Computer science

Biochemistry

Electrical engineering
  

Physics

Biology

Work is in IEL

Work is in IEL

Work is in IEL

Work is in IEL

Work is in IEL

Work is in IEL



Universal Translation
Yuqing Gao

• Computer scientist at IBM

• PDA software that translates
phrases in one language into
any other language

• Ready for deployment late
2004 and widespread in 10
years

• Paper at IEEE ICASSP
Conference in April 1987

• 137 other papers on machine
translation in IEL



T-Rays
Don Arnone

• CEO of TeraView, a Toshiba
spinoff

• Terahertz radiation easily
penetrates common materials

• Will transform medical
imagining and security
screening

• Paper at IEEE Biomedical
Engineering conference in
Sept 1988

• 112 other papers on T-Rays in
IEL



Power Grid Control
Christian Rehtanz

• VP of power system technology
at ABB

• Hardware & intelligent software
to  track electric flows continent-
wide several times per second

• Will make power outages 100
times less likely

• Paper in IEEE trans on Power
Systems in Nov 1999

• 369 other papers on power grids
in IEL



“10 emerging technologies that
will change the world”

• 6 out of these 10  innovators publish with
IEEE

• All published many years before MIT’s cover
article

• Many papers were presented at IEEE
conferences

• Papers span physics, biomedical engineering,
computer science, not just EE

• Over 200 papers on personal genomics in IEL



• In March 2002 asked CHI Research, Inc. for
its Top 10 stock picks
– Half the names “new” to BW

• Since then CHI’s picks returned 59.2%/year
– NASDAQ 4.2%
– S&P 6.1%

• CHI’s 2003 picks returned 162%
– Average tech stock mutual fund 55.9%

• BW calls CHI “search engine for tech
prospectors”

March 8, 2004 issue



R&D and Patents
CHI’s Basic Idea

• CHI examines patents as predictor of a
company’s market value
– Patent portfolio is a product of R&D spending

– Most valuable patents cite research papers
(“science linkage”) vs. other patents

– Science linkage means idea is closer to basic
science – fresher than ideas based on existing
products



Citation Analysis
CHI’s Basic Idea

• If you invent a new widget, you must cite
all prior art

• New patents cite to older developments

• A patent that receives many forward
citations is said to be highly cited



Sci/Tech Literature and
Patent Citations

CHI’s Basic Idea

• Highly cited patents correlate with inventor
awards, increases in sales, profits, stock rises,
patent licensability, and successful products

• Citation impact is a proxy for quality, and
ultimately value

Based on articles in Business Week,  MIT Technology Review, Bloomberg Personal
Finance, and a study commissioned by IEEE and conducted by CHI Research, May 2003



Top patenting firms in 2002

Rank Organization #US Patents Rank Organization #US Patents

1 IBM 3334 16 Advanced Micro Devices 1152
2 Canon Inc 1937 17 Intel Corp 1088
3 NEC Corporation 1920 19 Lucent Technologies 818
4 Hitachi Ltd 1882 21 Motorola Inc 778
5 Micron Technology, Inc. 1851 22 Ericsson (LM) Telephone 767
6 Matsushita Electric 1712 23 Texas Instruments 744
7 General Electric Co 1681 26 Xerox Corporation 702
8 Sony Corporation 1601 39 Microsoft Corp 515
9 Samsung Group 1563 40 Sun Microsystems Inc 505

10 Mitsubishi Electric Corp 1474 42 University of California 466
11 Hewlett-Packard Company 1391 136 MIT 152
12 Fujitsu Limited 1368 178 Cal-Tech. 117
13 Siemens AG 1357 194 Stanford University 110
14 Toshiba Corporation 1352 197 Dell Computer Corp 108
15 Koninklijke Philips Electronics 1276 201 University of Texas 106

Top 15 Patenting Firms 2002 Other Notable Firms and Universities



A Patent from Texas Instruments

Science
Linkage

References
to IEEE
Publications



IEEE Drives
Blockbuster Patents

• Over 1,000 US patents are highly cited
and reference 3+ IEEE articles.

• IEEE provides much of the science base
for key technologies



Flash EEPROM Array 1991
A Blockbuster Patent

• Advanced Micro Devices patent
– Enables Flash memory devices to operate

from single power supply

• Builds on 12 IEEE articles

• 198 citations from later patents 

• Significant royalties for AMD



Spread Spectrum
Multiple Access 1990

A Blockbuster Patent

• Qualcomm, Inc.
– CDMA technology – the North American

standard for wireless phones

• Builds on 4 IEEE articles
• Cited 536 times by later patents, among the

highest cited patents in the entire US patent
system



IEEE dominates invention

• Patenting increased 76% in the last decade

• Referencing to IEEE papers increased 267%
in the last decade

• While patenting is increasingly important,
IEEE’s importance is growing at a faster rate



Number of patent citations from Top 25
organizations to top publishers
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1,245
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*Publishers compiled from all journals referenced 100+ times total from 18 organizations.



Patent Citations to IEEE
Journals are Broad-Based

2,92710. Photonics Technology Letters

3,3569.  Signal Processing

3,8038.  Electron Device Letters

4,0407.  Quantum Electronics

4,6026.  Computers

5,9655.  Magnetics

6,1004.  Communications

6,5773.  Proceedings of the IEEE

8,7242.  Electron Devices

10,6391.  Solid State Circuits

Citations from
Patents 1985-2002

IEEE Journal

62 IEEE
Journals

with
100+

patent
citations



Patent Scorecard 2004

Technology Review’s most innovative companies worldwide
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Four new IEEE journals in
2004

• Computational Biology &
Bioinformatics

• Dependable & Secure Computing

• Automation Science & Engineering

• Geoscience & Remote Sensing Letters



Two new IEEE journals in
2005

• Display Technology

• Industrial Informatics



New!  IEEE Enterprise

• New product for small technology companies

• Sells journal & conference proceedings articles in
chunks
– $4,995 for 350 articles

– $9,995 for 800 articles

– 17,500 for 1,750 articles

• Coming July 1, 2004



IEEE Access for All

•IEEE Member Digital Library•Individuals

•Computer Society Library Subscription Plans

•IEEE Enterprise

•Small

•IEEE/IEE Electronic Library•Large

•All Society Periodicals Package

•Proceedings Order Plans,

•Biomedical Engineering Library

•Mid sized

•PPV:  Article Purchase Online•For All

SubscriptionsSize



2004 Prices of
Engineering Journals

$1,015 $802 $641 $457 $391 $305
$0

$200

$400

$600

$800

$1,000

$1,200

Avg Elsevier Egr Jrnl

Avg Commercial Eng Jrnl

Overall avg

Avg NFP Eng Jrnl

IEEE Jrnl

IEEE Jrnl in ASPP

IEEE

IEEE is 61% of market average



2005 IEEE Prices

2.4%POP All Online

No changeIEEE Enterprise

No changeMember Dig Library

4.3%POP online

4.3%ASPP online

4.0%IEL

% inc.Product

But print
prices
will

be greater



IEEE Product Development
Updates

Barbara H. Lange

Director, Publications Product Line
Management and Business Development



One Millionth Article Posted to
IEEE Xplore in January 2004



Google Continues to Drive
Users to IEEE Xplore
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Google Referrals are increasing



IEEE Xplore Upgrades Add
Convenience & Reliability

• Release 1.6 of IEEE Xplore – December 2003
– Upgrade to search engine: Verity K2
– Subscription identifier makes it easier for users to

know what they may view
– Introduce complete coverage of content

• “Warm” Failover Site - 15 April 2004
– Mini IEEE Xplore Configuration: 1/2 capacity, but

always on, always updated (content, permissions)

– In disaster can be online within 1 hour
– At SunGuard (IEEE’s Business Continuity vendor)



• Search R&D Project
– Collaboration of IEEE with Rutgers University School

of Information and Library Sciences
• Will perfect parameters and techniques for relevancy ranking

and recommender services

• Release 1.7 of IEEE Xplore - 29 April 2004
– Full text searching - new option for users

• Searches full text where available + AbstractPlus for all other
documents

• 130,000 of 1.1 million articles are full text searchable at outset

IEEE Xplore Upgrades Add
Convenience & Reliability



IEEE Xplore Version 1.7 adds
full-text searching

Looks for words anywhere in
document



New Search finds words
and phrases in article

text even if not in
abstract



IEEE Enterprise Basis for
IEEE Xplore Release 1.8

• July 2004

• Three levels of document purchases
– 350 documents for $4,995

– 800 documents for $9,995

– 1,750 documents for $17,500

• Documents are stored in an electronic file
cabinet
– Shared access as long as subscription is active



IEEE Enterprise Leverages
Provides Electronic File Cabinet



IEEE Xplore Release 2.0 in
Development Now

• Planned release for end of 2004/early 2005
– A new graphical design
– Free basic search for guests
– Publication branding
– Comprehensive training sessions planned in

advance of release

• Lays foundation for future releases
– User profiling

• Saved searches, subject email alerts

– OpenURL compliance
– Consolidation of conference titles
– Integration of IEEE Press books content



Updates on OpenURL

• IEEE Xplore already behaves as a
target for link servers
– Utilizing DOI as the primary linking tool

• As a source
– To be developed as part of Release 2.1

– Will enable customers to link from IEEE
Xplore linked references via link servers



Use Of IEEE Xplore By Users
 Doubles from 2002 to 2003
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All Content Types Grow
Usage in 2003
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45%

48%

1% 6%

Magazine

Transactions
and Journals
Conference
Proceedings
Standards

Periodicals Represent 51% of
Total IEEE Xplore Usage



Pre-1988 Content is Used
Note:  Usage of 41 periodicals with legacy content
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30% of usage is for content published pre-1988



High Usage on IEEE Xplore
Benefits Current Content
Note:  Usage of the top 20 periodicals in IEEE Xplore
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Updates on Usage Statistics

• Currently, delivering aggregated PDF
counts for each customer

• Internally, we can view aggregate
usage at publication level

• Now, investigating work involved in
providing customer reports at title level
– To be COUNTER compliant



IEEE Conducts Audit of Usage
Statistics Gathering Process

• PricewaterhouseCoopers conducts audit
to verify accuracy of gathering process

• PWC conducted audit Oct-Dec 2003

• PWC attests to IEEE’s processes and
accuracy of PDF download measurement



Process Audit is Important

• Assures customers, volunteers and
management that reports are valid and
accurate

• Institutes control improvements that could
reduce any misstatement risks

• Sets standard for complying with industry
initiative, COUNTER



PricewaterhouseCoopers Attests that
IEEE Xplore Processes are Valid

“Internal control provides reasonable assurance
that statistics related to PDF downloads
summarized in reports generated from the
System completely and accurately reflect
IEEE Xplore usage …”

-- David Kohl
Pricewaterhouse

“We rarely see control consciousness and interest in
controls and accuracy as strong as we have seen from

this group.”

 



What will the Digital Library
of the Future Look Like

• Include more content types
– Patent data, author profiles, tutorial content

• Include non-traditional content
– Interactive and searchable math formulae
– Multimedia
– Visualization tools for showing relationships

• Engage information retrieval software
– May replace the need for “old-fashioned” index
– Learn from the symantic web



A picture is worth dozens of
equations:

This animation shows how these
formulas allow an engineer to predict

the actions of an electro-magnetic field
(a radio wave) as it leaves an antenna



Tutorials will be a Part of
IEEE Xplore Delivery

• Subject matter experts
prepare content
– ~30 courses have been

identified

• Modules aid in providing
practical information to users

• Sample content in testing
now, release planned for
2005



Tables, Graphs and Figures Made
Available as Single Elements

In the future,
users will be
able to
download
elements from
within an article.



Imagine if the user could
find this article by
searching a math
formulae.
Imagine if the user could
download these math
formulae and rework
problems on his desktop.



Thank you for coming to the

IEEE Customer
Breakfast

Please visit us at Booth 661
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