Lahiri_dlex.gxd 7/26/2005 7:31 AM Page 265 $

Index

b

2-wire folded dipole antennas,
11

3-wire folded dipole antennas,
11

96-bit EPCs, 215

A
absence of line of sight, 52
access control, 83-85
accuracy
bar code, 129
readers, 56-57
accuracy (readers), 126
ACLU (American Civil Liberties
Union), 104, 107
active tags, 15
capabilities of, 234
actuators, 24, 41
addressability, 11
Advanced Ship Notice (ASN),
238
advantages
of RFID systems, 49-50
advantages of bar codes over
RFID, 128, 130
advantages of RFID over bar
codes, 123, 125-126

support for nonstatic data,
124
AIAG (Automotive Industry
Action Group), 210
standards, 211
airline baggage tracking, 66
airline manufacturing parts
inventory management, 72
algorithms
anti-collision, 45, 54
tree-walking singulation, 109
Alien Technology
fixed network readers, 26
passive tags, 14
semi-active, 19
UHF circular polarized reader
antennas, 34
UHF linear polarized reader
antennas, 34
American Civil Liberties Union
(ACLU), 104, 107
American National Standards
Institute. See ANSI (American
National Standards Institute),
210
American Society for Testing
and Materials. See ASTM, 210
amplitude, 2

265

o

analysis, 205
benefits of RFID, 136
business justification goals,
143-144
building business cases,
146, 148, 150-159, 163
creating roadmaps,
165-166
determining potential
application areas, 145
forming teams, 145
setting priorities, 163-164
slap-and-ship type
applications, 145
impact points, 148, 150-153
analyzing
signals, 37
animal tracking, 75
annunciators, 24,41
ANS INCITS 371 standard, 75
ANSI (American National Stan-
dards Institute), 210
standards, 211
antennas
circular polarized, 38-39
costs, 159
footprints, 185
installing, 185



Lahiri_dlex.gxd 7/26/2005 10:40 AM Page 266 CE

266

linear polarized, 37
passive tag manufacturing
process, 250
patch, 40
polarization, 37
power supplies, 40
readers, 33, 36, 38, 40
technical variables, 183,
185-186
types, 11,13,184
anti-collision algorithm, 45, 54
anti-counterfeit applications,
89-92, 94-96
anti-tampering application,
85-86, 88-89
anti-theft applications, 77-79
applications
architecture design, 168
costs, 159
potential areas, determining,
145
privacy, 101
business community reso-
lutions, 107-108
categories of, 104
overview of, 101, 103
political and legal resolu-
tions, 104-107
rights, 103
technical community reso-
lutions, 108-110
slap-and-ship type, 145
architecture, 169
slap-and-ship types
implementing, 235
types, 63
emerging, 89-96, 98
frequency of operation,
173
prevalent, 64-66, 69,
71-81, 83, 85-89
applications:technical variables,
196, 199
architecture
design, 168
ASN (Advanced Ship Notice),
238

asset monitoring and manage-
ment application, 74,76
ASTM (American Society for
Testing and Materials), 210
attaching
tags, 145,179
attaching tags, 154
attenuators, 40, 182
Auto-ID (automatic identifica-
tion), 1
automobile manufacturing parts
inventory management, 72
Automotive Industry Action
Group. See AIAG, 210
autonomous mode
readers, 29
avoiding
scope creep, 206
avoiding vendor lock-in, 193
Aztec bar codes, 123
backscatter systems, 48
bar codes, 113
advantages of over RFID,
128, 130
advantages of RFID over,
123, 125-126
support for nonstatic data,
124
benefits, 119
disadvantages of, 130-131
drawbacks, 119
readers, 114
types, 116,118
replaced by RFID, 131-134
symbologies, 119-123

B
Barrios, Jarrett, 106
battery-assisted tags, 17, 19
beam power, 32
benefits

of bar codes, 119
benefits of RFID, 136
benefits of RFID systems, 208
blocker tags, 109-110
Bluetooth, 45
Bowen, Debra, 105

o

Index

Brandeis, Louis D., 103
branding, enabling superior, 139
building
software, 199
building business cases, 146,
148, 150-159, 163
building security systems, 84-85
bumpy bar codes, 114
business community resolutions
to privacy issues, 107-108
business justification methods,
143-144
building business cases, 146,
148, 150-159, 163
creating roadmaps, 165-166
determining potential appli-
cation areas, 145
forming teams, 145
setting priorities, 163-164
slap-and-ship type applica-
tions, 145
business process changes (cost
of), 158
business-flow diagrams, creat-
ing, 147-148
buying software, 199
bypassing vendor lock-in, 193

C
California State Assembly, 105
cameras
readers, 118
capabilities of tags, 234
capacitive-coupled systems, 48
capacity
advantages of RFID over bar
codes, 126
data (tags), 177
carrier frequency, 31
CASPIAN (Consumers Against
Supermarket Privacy Invasion
and Numbering), 104, 107
categories
of privacy, 104
business community,
107-108



Lahiri_flex.gxd 7/26/2005 7:31 AM Page 267 CE

Index

political and legal resolu-
tions, 104-107
technical community,
108-110
CCD (charged coupled device)
readers, 117
CEN (European Committee for
Standardization), 210
channels
input/output
readers, 24
character density (bar codes),
114
characterization of RFID sys-
tems, 46-48
charged coupled device (CCD)
readers, 117
checkpoints
multiple tags, 206
CID (consumer identification
data), 102
class tags (EPC), 215
clock extractors, 11
close-coupled systems, 47
clusters
HA, 200
cold (operating conditions),
190
collaboration
standards, 196
collisions, 45
anti-collision algorithms, 54
readers, 61
commands
kill, 108
commisioning tags, 153
commissioning tags, 22
communication infrastructure,
44
comparable accuracy rates (bar
codes over RFID), 129
comparing
cost of buying/building soft-
ware, 199
complexity
objections for not using
RFID, 231

complexity of RFID systems,
163
compliance (regulations), 207
components
enterprise back-end, 44
microchips, 10-11
RFID systems, 7-8
actuators, 41
annunciators, 41
characterization of, 46-48
communication infrastruc-
ture, 44
controllers, 41
host/software systems,
42-44
reader antennas, 33, 36,
38,40
readers, 22-25,27,29-32
references, 45-46
sensors, 41
tags, 9, 11,13, 15,17,
19-21
composition relationships, 206
concepts of RFID, 2,4,7
conferences, 248
constructive interference, 36
consumer identification data
(CID), 102
consumer packaged goods
(CPG), 63
Consumers Against Supermarket
Privacy Invasion and Number-
ing (CASPIAN), 104, 107
contact wands, 116
contactless smart cards, 9
contactless tags, 50
Container Security Initiative
(CSI), 86
containers, smart shipping, 86
contingency (plan for vendors),
194
continuous learning cycles, 239
continuous wave (CW), 3,31
controllers, 41
readers, 24
controlling
access, 83-85

o

267

controlling inventory, 72, 74
converting
inlets, 251
corrective measures, 155-156
cost of RFID systems, 158-159
costs
as objection for using RFID,
235
bar codes, 128
objections for not using
RFID, 230
ROI, 163
tags, 132
counterfeiting
anti-counterfeiting applica-
tions, 89-92,94-96
CPG (consumer packaged
goods), 63
creating business justification
goals, 143-144
building business cases, 146,
148, 150-159, 163
creating roadmaps, 165-166
determining potential appli-
cation areas, 145
forming teams, 145
setting priorities, 163-164
slap-and-ship type applica-
tions, 145
creep (scope), avoiding, 206
crests, 2
cross-functional support, 137
CSI (Container Security Initia-
tive), 86
currency
anti-counterfeit applications,
89-92, 94-96
current state of RFID
exclusive in the short run, 235
high degree of confusion
about, 233-234
inclusive in the medium to
long run, 237
customization
slap-and-ship type applica-
tions, 168
CW (carrier wave), 31



Lahiri_dex.gxd

7/26/2005

10:40 AM Page 268 $

268

CW (continuous wave), 3
cycles, 2

D
data capacity (tags), 177
data collection hardware, 216
data replication, 200
data volume, 199
databases
Raw Tag Database, 169
DataMatrix bar codes, 123
DCs (distribution centers), 165
decommissioning tags, 22
deployment
strategies, 139-141
design
system architecture, 168
technical variables, 170
antennas, 183, 185-186
frequency of operation,
171-173
integration, 200-201
items to be tagged,
186-188
maintenance, 202, 204
operating conditions,
188, 190
readers, 180-181, 183
software and hardware,
196, 199
standards, 195-196
tags, 173,175-177,179
vendors, 190, 192-193
troubleshooting, 205-208
destructive interference, 45
determining
impact points, 148, 150-153
determining potential application
areas, 145
diagrams
business-flow
creating, 147-148
dies
passive tag manufacturing
process, 249-250
dipole antennas, 11

disadvantages
of bar codes and RFID,
130-131
discovery services, 216
distribution centers (DCs),
165
DoD (U.S. Department of
Defense), 218
drawbacks
of bar codes, 119
anticounterfeiting applica-
tions, 89-92,94-96
dual dipole antennas, 11
duty cycles, 5,22

E

EAN (European Article Number-
ing) bar codes, 121

EAN.UCC (European Article
Numbering Association Inter-
national, Uniform Code Coun-
cil), 210

standards, 212

early adopters of RFID technol-
ogy, 239

EAS (electronic article surveil-
lance), 77-78

Edge Controller, 169

edge interface system, 43

education, 156

costs, 159

EFF (Electronic Frontier Foun-
dation), 107

effective radiated power (ERP),
40

efficiency, increasing opera-
tional, 138-139

EIRP (equivalent isotropic radi-
ated power), 40

electric-coupled systems, 48

electromagnetic waves, 2

electromagnetic-coupled sys-
tems, 48

electronic article surveillance.
See EAS (electronic article sur-
veillance), 77-78

o

Index

Electronic Frontier Foundation
(EFF), 107
electronic news sources, 247
electronic payment application,
80-81, 83
electronic pedigree, 91
Electronic Privacy Information
Center (EPIC), 107
Electronic Product Code. See
EPC (Electronic Product
Code), 101,213-214,216
electronics
on-board (tags), 17
electrostatic discharge. See ESD
(electrostatic discharge), 6
emerging application types,
89-96, 98
enabling
superior branding, 139
encoding
bar codes, 114
enhancing security, 137-138
enterprise back end component,
44
enterprise back-end interface, 44
environmental conditions (oper-
ating conditions), 190
environmental impact on tag per-
formance, 60
EPC (Electronic Product Code),
101,213-214, 216
processing, 217
EPC Information Services
(EPCIS), 217
EPCglobal, 210
standards, 212
EPCIS, 217
networks, 213-216
processing, 217
EPCIS (EPC Information Ser-
vices), 217
EPIC (Electronic Privacy Infor-
mation Center), 107
equivalent isotropic radiated
power (EIRP), 40
ERO (European Radiocommuni-
cations Office), 210
standards, 225-226



Lahiri_Index.gxd 7/26/2005 10:42 AM Page 269 CE

Index

ERP (effective radiated power),
40
error-checking techniques (bar
codes), 114
ESD (electrostatic discharge), 6
establishing RFID strategies,
135
benefits of RFID, 136
cross-functional support, 137
deployment, 139-141
guidelines, 137
enabling superior brand-
ing, 139
enhancing security,
137-138
increasing operational
efficiency, 138-139
high-level master plans, 136
impact of RFID technologies,
136
ETSI
standards, 222-225
ETSI (European Telecommuni-
cations Standards Institute),
210
European Article Numbering
(EAN) bar codes, 121
European Article Numbering
Association International, Uni-
form Code Council. See
EAN.UCC (European Article
Numbering Association Inter-
national, Uniform Code Coun-
cil), 210
European Committee for Stan-
dardization. See CEN (Euro-
pean Committee for
Standardization), 210
European Radiocommunications
Office. See ERO (European
Radiocommunications Office),
210
existing solutions
objections for not using
RFID, 231
expectation management, 207
expertise, 238
external sensors
channels, 24

F
far fields, 30
FCC (Federal Communications
Commission), 88
Federal Trade Commission
(FTC), 106
field programmable tags, 20
fixed readers, 26
fleet monitoring and manage-
ment, 76
folded dipole antennas, 11
foobarlene, 92
footprints
antennas, 185
footprints, reader antennas, 35
forming business justification
teams, 145
freedom of choice (standards),
196
frequencies
carrier, 31
operating, 47
regulations, 5
types, 4
HF, 4
LF, 4
microwave, 4
UHF, 4
frequency of operation, 171-173
FTC (Federal Trade Commis-
sion), 106
fundamental concepts of RFID,
2,4,7

G
Global TAG (GTAG), 212
GTAG (Global TAG), 212
guidelines
RFID strategies, 137
enabling superior brand-
ing, 139
enhancing security,
137-138
increasing operational
efficiency, 138-139

o

269

H
HA (high-availability), 200
handheld readers, 29
handling
items to tagged, 188
hardware
data collection, 216
interference, 61
technical variables, 196, 199
hardware (cost of), 159
Harvard Law Review, The Right
to Privacy, 103
hazardous materials
tracking, 70,72
hertz (Hz), 2
Hertz, Heinrich Rudolf, 2
HF (high frequency), 4
HF (high-frequency) tags
antennas, 250
high frequency (HF), 4
high-availability (HA), 200
high-frequency (HF) tags
antennas, 250
high-level master plans, 136
host and software system, 42-44
hot standbys, 200
Hz (hertz), 2

|

IAPP (International Association
of Privacy Professionals), 107

IATA (International Air Trans-
port Association), 66

ICAR (International Committee
for Animal Recording), 75

IDT (interdigital transducer), 21

IFPMA (International Federation
of Pharmaceutical Manufac-
turers Association), 90

immature technology, 62

immature technology as an
objection for using RFID, 235

impact of RFID technologies,
136

impact points

analyzing, 148, 150-153



Lahiri_dlex.gxd 7/26/2005 7:31 AM Page 270 $

20 Index

implementation
system architecture, 168
technical variables, 170
antennas, 183, 185-186
frequency of operation,
171-173
integration, 200-201
items to be tagged,
186-188
maintenance, 202, 204
operating conditions,
188, 190
readers, 180-181, 183
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wide-data-capacity, 53-54
writable data, 50-51
tampering
anti-tampering applications,
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TDMA (time division multiple
access), 46,61
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business justification, form-
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Technical Committees (TCs),
219
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technical variables, 170
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operating conditions, 188,
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integration, 200-201
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anti-theft applications, 77-79
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(TDMA), 46, 61
time-process changes, 207
tolls, electronic payments, 82
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items, 64-66, 69-72
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items, 64-66, 69-72
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TransCore
semi-active tags, 18
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RO, 19
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semi-active, 17, 19
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of transmitters, 32
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variables
tags, 175
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U.S. Department of Defense. See
DoD (U.S. Department of
Defense), 218

UCC (Uniform Code Council),
120,212

UDAP (Universal Data Appli-
ance Protocol), 87

UHF (ultra high frequency), 4

UHF Generation 2 tags, 215

UID (unique identification code),
218

ultra high frequency (UHF), 4

UNDP (United Nations Develop-
ment Programme), 212

Uniform Code Council (UCC),
120

unique identification code (UID),
218

Universal Data Appliance Proto-
col (UDAP), 87

Universal Postal Union. See
UPU, 210

UNSPSC (United Nations Stan-
dard Products and Services
Code), 212

upgrading

readers, 182
vendors, 193

UPU (Universal Postal Union),
210

use actual evaluation (vendor
selection), 193
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technical variables, 190,
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vertical cones, 163
very high frequency (VHF), 4
VHF (very high frequency), 4
vibration (operating conditions),
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volume
antennas, 186
data, 199
readers, 183
tags, 179
volumes
software and hardware, 200

w
wands, 116
Warren, Samuel D., 103
wavelengths, 2
waves, 2

CW, 31

Raleigh, 21
weapons

smart, 97-98
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WHO (World Health Organiza-
tion), 90

wide-data-capcity ranges, 53-54

wireless LANs (WLANSs), 60

WLANS (wireless LANs), 60

World Health Organization
(WHO), 90

WORM (write once read many)
tags, 20

writable data, 50-51

write once read many (WORM)
tags, 20
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Zebra Technologies
RFID printers, 28
smart labels, 28

zero suppressed UPCs, 120
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