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WHO DID WHAT

Data Collection

Data Parsing

Database Loading

Query writing

Bibliometric Analysis

Citation Network Analysis
Co-word and ceauthor analysis
Literature Review

FinalReport and Presentation
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INTRODUCTION

wThe technology behind RFID has been around since the earlyﬂJ’ %m
1920s. ‘

4

wThe first patent to be associated with the abbreviation RF

was granted to Charles Walton in 1983
/

wSince 1983 there have been 3,952 patents that used the

RFID*
/

wThe RFID market has grown rapidly and reached $5 billion in 8
sales in 2007 according to research firm IDTechEx

V.

wThe RFID business is expected to reach $25 billion by 2;17

3 * As of 19 Feb 2008



RESEARCH OBJECTIVES

w The goal of this project is to conduct original knowledge
management research related to RFID patents.

wThis research will result in competitive intelligence that
may be useful to organizations investing in RFID.

w Study and analyze the process of technology innovations
by local and international enterprises
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RESEARCH DESIGN

Data acquisition > Patent parsing > Research status analysis
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DATA ACQUISITION

United States Patent and Trademark Office

wAll patents since 1976 available in fidkt

wFirst patent using RFID term was in 1983
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DATA PARSING

} Parsed 3,935 patents with a Java program
} Loaded full dataset into MS SQL database

} Can join any table to any other table throu§atentID

= [_:d E1405 (5QL Server 9.0.3054 - E1405%)John)
- 1 Databases
+ [d System Databases
+ [ Database Snapshots
= | USPTO
+ [ Database Diagrams
- 1 Tables
+ [ System Tables

+

AFEEEEEEEFE

=1 dbo.usp_assignee

=1 dbo.usp_foreignPatentRef
=1 dbo.usp_intlClass

=1 dbo.usp_inventor

=1 dbo.usp_otherRef

=1 dbo.usp_patent

=1 dbo.usp_patentContent

=1 dbo.usp_patentContent_full
—1 dbo.usp_patentRef

=1 dbo.usp_usClass

Assignee
ForeignPatentRef
IntIClass

Inventor
OtherRef

Patent
PatentContent
PatentRef
UsClass
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3,651
16,145
11,511
10,916
24,314

3,935

3,935

126,359
16,724



DATA ATTRIBUTES

ForeignPatentRef IntiClass OtherRef PatentContent PatentRef

PatentlD PatentID PatentID PatentID PatentID PatentlD
AssigneeName CitedPatentID SectionName LastName Reference IssueDate
City CitedPatentDate ClassName MiddleName Rank Title
State Rank SubClass  FirstName ApplicationNo
Country MainGroup City FileDate
Rank SubGroup State ApplicationType
Rank Country Attorney
Rank PrimaryExaminer

AssistantExaminer

} Bolded attributes were used in this research
+ No processing of attributes was necessary
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PatentID

Abstract

Claim

Description

Title

FileDate

IssueDate

PatentID PatentID

CitedPatentI|D ClassName

CitedPatentDate = SubClass

CitedAuthor Rank

Rank



RESEARCH STATUS ANALYSIS TECHNIQU

Patent publication
V' Number of patents by country in each year
V' Number of patents by continent in each year
V' Number of patents by assignee in each year
V' Number of patents by technology field in each year
V Inventors with most patents
V Patents most cited
Patent importance and strength
V' Average number of cites by country
V' Average number of cites by assignee
V' Average number of cites by technology fields
Knowledge diffusion
V' Country citation network analysis
V Institution citation network analysis
V' Technology citation network analysis

V Co-author analysis

V Co-occurrence analysis

10



Findings:
Patent Publication

} Number of patents by country in each year

} Number of patents by continent in each year

} Number of patents by assignee in each year

} Number of patents by technology field in each year
} Inventors with most patents

} Patents most cited




BASIC STATISTICS

’3,935 RFID patents were submitted by:

w1,209 assignhees
w5,843 inventors

w2,391 primary inventors
w32 countries
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TOP 20 COUNTRIES BY PATENTS ISSUEL

Top 20 Countries by Patents Issued - 1987-2008
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1 US is dominant
with 78.3% of all
RFID patents
Issued in last
decade



TOP 20 COUNTRIES BY PATENTS ISSUEL

Top 20 Countries by Patents Issued - EachYear - 1987-2007
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TOP 20 COUNTRIES BY PATENTS ISSUEL

Top 20 Countries by Patents Issued - EachYear - 1987-2007 -
Excluding US }  Excluding the US,

- Japan is the leader

120 with nearly three
times as many

100 patentS as
Germany
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PATENTS ISSUED BY CONTINENT

Patents Issued by Continent - Each Year - 1987 - 2007

900 + North America
leads
800 ’

/ 1 Asia overtook
700 / Europe in 2007
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PATENTS ISSUED BY ASSIGNEE

Top 20 Assignees by Patents Issued - 1987-2008
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PATENTS ISSUED BY ASSIGNEE

Top 10 Assignees by Patents Issued - EachYear - 1987-2007
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=—4—Micron Technology, Inc. International Business Machines Corporation
Symbol Technologies, Inc. Intermec IP Corp.

== Hewlett-Packard Development Company, L.P. =8=3M Innovative Properties Company
Metrologic Instruments, Inc. Xerox Corporation

Avery Dennison Corporation Motorola, Inc.
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2005

2006 2007

Micron
Technol ogy
dropped off
dramatically after
2001

IBM, Symbol
Technologies, and
HP have become
leaders in recent
years



PATENTS ISSUED BY TECHNOLOGY FIEL

ClassMam e Field Names Number of Patents

340 Communications, Electrical 1,243
235 Registers 635
455 Tdeconmmunications 151
343 Communiations: Radic Wave Antennas 129
700 Data Processing: Generic Control Systems or Specific Applications 109
705 Data Processing: Finandal, Business Practice, Maragement or Cost/Price Determination 73
342 Communications: Directive Radio WaveSystems and Devices 65
701 Data Processing:Vehicles, Mavigation and Rebtive Location 64
702 Data Processing: M easuring, Calibrating or Testing 63
257 Adtive Solid-5tate Devices 52

+ Communications, ElectacalRegisterare leading technology
fields for RFID patents

+  Communications, Electheal more patents than all other fields
In the top 10
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PATENTS ISSUED BY TECHNOLOGY FIEL

Top 10 Technology Fields by Patents Issued - EachYear - 1987 -
2007 1 Communications,
Electrical has lead

0 /’ significantly since
300 / 1997, but
250 / Registers has

/ grown rapidly
150 J since 2002
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Active Solid-State Devices
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INVENTORS WITH MOST PATENTS

Inventor Patents Assignee(s)

John R. Tuttle 78 Micron Technology, Inc and Micron Communications, Inc.

Mark E. Tuttle 68 Micron Technology, Inc and Micron Communications, Inc.

lan ). Forster 48 Avery Dennison, Marconi Communications, and Mineral Lassen

David 5. Breed 47 Automotive Technologies Internation and Intelligent Tednologies International
Ridkie C. Lake 42 Micron Technology, Inc and Micron Communications, Inc.

David K. Ovard 41 Micron Technology, Inc. and Micron Communications, Inc.

Harry C. Knowles 37 Metrologic Intruments, Inc.

George E. Pax 36 Micron Technology, Inc and Micron Communications, Inc.

Robert R. Rotzall 35 Micron Technology, Inc., Micron Communications, Inc., and OrganiclD Inc.
Wendell C. Johnson 32 Automotive Technologies Internation and Intelligent Tedhnologies International

1 John R.Tuttle and Mark E.Tuttle
John works at Micron
Mark used to work at Micron
John cited Mark 39 times
Mark has never cited John
Brothers???
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PATENTS MOST CITED

1 Patent 5649296 is the most cited RFID patent, yet its
Inventor and assignee are not among the top 20

PatendD Ctations

2645296
42110
5863134
2625681
2550647

58327

2082143
6100804

457140
5383651

138
130
125
109

96

52

!
8O

Year
7/15/97 Full duplex modulated badscatier system
9/5/95 Enclosed transceiver
10/5/55 Inventory systemusing arficles with RADtas
5/13/57 Information management and security system
8/27 /56 Mukiple temn radio frequency tag identification profocol
Method and apparatus forlot ng and tracking documents and other
8,/10/99 ohjects
10/28/57 Radio frequency identification tag
8/8/00 Radio frequency identification system
Eled rically powered postage siamp or mailing or shippinglabel
3/5/96 operativewith radio frequency | RF) commurication
11/15/54 Data communicati on transceiver usi ngi denfifi cation protoool

Lucert Technol ogies Inc.

Micron communications, Inc.

Checkpoint Systems, Inc.

Texas Instruments incorporated
Interrational Business Machi nes Corporation

E-Tag Systens, Inc.
Interrational Business Machi nes Corporation
Intecmec P Corp.

Micron Technology, Inc.
Micron Technology, Inc.

John Austin - Maclellan
lohn R. Tutde

lohn H Bowers
Virupax M, Nerdi kar
Shun5. Chan

Mari n- lsaacman
Michael John - Brady
Nichael J. Brady

lohn R. Tutile
Charles K. Snodgrass
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Findings:
Patent Importance and Strength

} Average number of cites by country
} Average number of cites by assignee
} Average number of cites by technology fields




BASIC STATISTICS
126,359 citations

A 12,442 to RFID patents
A 113,917 to noARFID patents

Citations from 3,926 distinct RFID pate

Citations to 43,820 distinct patents

A 1,502 distinct RFID patents
A 42,318 distinct nofRFID patents
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AVERAGE NUMBER OF CITES BY COUNTR

+ Top 10 countries by patent count
} Ranked by the average number of cites

Patent

Average
Numberof

Country
United States
Canada

Germany

Switzerland
Japan
Finland
Australia
Taiwan
South Korea

United Kingdom

Patent Count
2,822

a7

130

29
48

244

48
45
39
23

Citations
10,876
117
303
42
64
157
15
14
7
3

Cites
3.85
2.49
2.33
1.45
1.33
0.64
0.31
0.31
0.18
0.13

1 United States has the most cited patents
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AVERAGE NUMBER OF CITES BY ASSIGNE

} Top 10 assignees by patent count
} Ranked by the average number of cites

Average

Assignee Patent Count Number of Cites
Motorola, Inc. 34 11.85
Intermec IP Corp. 76 10.34
Micron Technology, Inc. 183 8.20
International Business Machines Corporation 127 5.64
3M Innovative Properties Company 67 5.18
Avery Dennison Corporation 36 2.39
Symbol Technologies, Inc. 92 1.4
Xerox Corporation 39 1.28
Hewlett-Packard Development Company, L.P. 78 0.59|
Metrologic Instruments, Inc. 37 0.27

1 Motorola has the most cited patents



AVERAGE NUMBER OF CITES BY TECHNOLOG

+ Top 10 technology fields by patent count
1 Ranked by average number of cites

Average

Number of Number

ClassName Field Names Patents of Cites
342 Communications: Directive Radio Wave Systems and Devices 65 951
343 Communications: Radio Wave Antennas 129 533
257 Active Solid-State Devices 32 513
340 Communications, Electrical 1243 513
455 Telecommunications 151 281
705 Data Processing: Financial Business Practice, Management or Costf Price Determination 73 271
701 Data Processing Vehides, Mavigation and Relative Location 64 233
235 Registers 635 158
702 Data Processing: Measuring, Calibrating or Testing 63 127
700 Data Processing Generic Control Systems or Spedific Applications 109 072

} Communications: Directive Radio Wave Systems and De
has the highest average number of cites
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Findings:
Knowledge Diffusion

} Country citation network analysis
} Institution citation network analysis
} Technology citation network analysis
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COUNTRY CITATION NETWORK ANALYSIS

+ All 32 countries citing all other countries
} Diagram created iisraphViz
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COUNTRY CITATION NETWORK ANALYSIS
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Showing only links
of 10 or greater

20 countries

Nodes sized
proportionally to
citation count

Diagram created
in NetDraw



COUNTRY CITATION NETWORK ANALYSIS

} Showing only links of 10 or greater
} Diagram created iisraphViz
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INSTITUTION CITATION NETWORK ANALYS

[ uc === }  All assignees with
/ B links of 15 or
/ EET greater

\\\\

60 480 .
} Nodes sized
LLLLL cron Technology, Inc )
e e — proportionally to
l‘i%n-cﬁ’ . citation count

} Node labels sized
proportionally to
citation count

}  Diagram created
in NetDraw




INSTITUTION CITATION NETWORK ANALYS

34

S

}
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links of 15 or
greater

Diagram created
in GraphViz



TECHNOLOGY FIELD CITATION NETWORK AN
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Technology Fields
with links of 15 or
greater

Nodes sized
proportionally to
citation count

Diagram created
in NetDraw



TECHNOLOGY FIELD CITATION NETWORK AN

} Technology Fields with links of 15 or greater
} Diagram created iisraphViz
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