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Control loss warning, 13
Curve speed warning, 275
Do not pass warning, 13
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Forward collision warning, 13, 149,

275
Green light optimal speed advisory,
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Intersection violation warning, 281
Lane change warning, 13, 275
Lane merging assistance, 150
Left turn assist, 275
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Pre-crash sensing, 149, 275
Probe data collection, 10
Stop sign assist, 275
Traffic information systems, 88, 92
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Traveller information, 11
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Software architecture, 26
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Attacker, 309
Attacks, 312

Breach of privacy, 312
Denial of service (DoS), 312
Eavesdropping, 312
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Masquerading and Sybil attacks,
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Replay and tunnel attacks, 312
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Agenda-based, 138
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CDMA, 224
Certificate, 318, 318

Distribution, 320
Issuance, 320
Renewal, 323
Revocation, 321

Certificate authority (CA), 317
Channel

Bandwidth, 184
Channel access time, 221
Channel busy time, 264
Congestion, 255
Control channel, 230
Equalization, 158, 184, 206
Estimation, 183, 206
Linear channel, 159
Measurement, 184
Sounding, 157, 184
Spacing, 159
Tap, 171, 172
Time-varying channel, 158

Classic bicycle model, 31
Clear channel assessment, 227
Client server systems, 89
Clustering, 58, 67, 68

Hierarchical, 71
Coherence

Coherence bandwidth, 175
Coherence time, 170, 181

Communication density, 249
Confidentiality, 314
Connectivity constraints, 49, 83
Controller-area network (CAN), 51
CSMA/CA, 227, 387
Cumulative noise, 234
Cyclic prefix, 164

D-FPAV, 259
Data elements, 276, 279

Dictionary, 279
DCF, 227
Dedicated short-range communications,

see DSRC
Delay

Delay spread, 163
Maximum excess delay, 175
Mean excess delay, 175
RMS delay spread, 175

Delay tolerant network, 58
Design framework, 147

External influence, 147, 149
Motion constraints, 147, 147
Time, 147, 149
Traffic generator, 147, 148

Differential GPS (DGPS), 24
Dissemination-based system, 50
Doppler

Doppler shift, 170
Doppler spread, 157, 170, 171, 179

DSRC, 7, 367, 369, 375
Data link layer, 383

MAC, 383
Physical layer, 376

PLCP, 381
PMD, 377

EDCA, 229, 385, 389
Embedded models, 141

MoVes, 141
NCTUns, 142
VCOM, 142

EMDV, 263
ETSI, 375
Exponential backoff, 227

Fading
Fast fading, 182
Flat fading, 176, 183
Frequency-selective fading, 159, 175,

176, 183
Slow fading, 182
Time-selective fading, 159

Fatalities, vehicle related, 22
Federated mobility models, 143

CARISMA, 144
Federated simulations development

kit (FDK), 143
MSIE, 143
TraCI, 143
TraNS, 143
VGrid, 143
VSimRTI, 144

Flajolet Martin sketches, 94
Flooding, 54
Flow model, 115

Cellular automaton (CA), 120
Nagel–Schreckenberg, 120

Impact on vehicular mobility, 129
Intersection management, 128
Lane changing, 124
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Gap Acceptance, 125
Macroscopic, 127
Mesoscopic, 127
Microscopic, 125
MOBIL, 126

Macroscopic, 116, 121
Conservation of vehicle, 121
Lighthill–Whitham–Richard

(LWR), 121
Mesoscopic, 116, 123

Gas-kinetic, 123
Phase-space-density (PSD), 123
Queue, 123

Microscopic, 115, 116
Car following model, 116
Collision avoidance, 117
Gazis–Hermann–Rothery (GHR),

118
General Motor (GM), 118
Gipps, 117
Intelligent driver model (IDM),

118
Krauss, 119
Pipe, 117
Psycho-physical, 119
Safety distance, 117
Stimulus-response, 117
Wiedemann, 119

Fourier transform
Discrete Fourier transform (DFT),

160
Fast Fourier transform (FFT), 159
Inverse fast Fourier transform

(IFFT), 162
Futurama exhibit, 4

Geocast, 54
Global navigation satellite system

(GNSS), 23
GPS/IMU integration, 24
Group key agreement, 328
Guard interval, 163

Headway
Distance, 117
Time, 117

Hidden terminal, 206, 220, 222, 238, 243

Identification, 314

IEEE 1609, 14, 142, 158, 229, 231, 301, 305,
323, 325, 337, 356, 369, 386,
392–395, 399, 409

IEEE 1609.2 authentication, 409
IEEE 1609.2 encryption, 412
WSMP, 393, 400

IEEE 802.11p, 7, 14, 142, 158–160, 203, 225,
228, 232, 237, 368, 373, 376, 380,
383, 387

IFS, 227
Distributed IFS (DIFS), 227
Short IFS (SIFS), 227

Information dissemination, 49, 85
Epidemic, 55
Gossiping, 55
Rumor spreading, 55

Information kiosks, 60
Information sharing, 58
Information transport, 54
Integrity, 314
Intelligent transportation systems, 4, 375
Intercarrier-interference (ICI), 204
Intersymbol-interference (ISI), 163, 175
Isolated mobility models, 141

Kalman prediction, 35
Key assignment, 344

Maximum beaconing load (MBL), 261
Measurements

Aggregation, 63
Summarization, 63

Medium access, 220, 221
Message composition, 284
Message construction, 280
Message dispatcher, 273, 278, 294
Message handler, see Message dispatcher
Message set, 276
Misbehavior detection system (MDS), 336

Navigation system, 52
Network connectivity, 59
Network simulator, 139

GTNetS, 140
NS-2/NS-3, 140

EDCA, 140
IEEE 802.11p, 140

OMNeT++, 140
OPNET, 140
Qualnet, 140
SWANS, 140
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SWANS++, 140
Non-repudiation, 314

OFDM, 228, 377
Differential OFDM, 207
Orthogonal frequency division

multiplex, 159
Subcarrier, 159

PCF, 227
Peer-to-peer systems, 90
PKI, 319
Power

Power delay profile (PDP), 175
Power spectral density (PSD), 173

Prediction of parameters, 53
Predictive coding, 287, 290, 291

Linear, 288
Privacy, 303, 337
Projects

ASV, 7, 9, 38
CACS, 5
CarTalk, 7
CICAS, 10, 276, 280
Coopers, 9
CVIS, 9
DSSS, 9
ERGS, 5
FleetNet, 7
IntelliDrive, 10, 12
IVBSS, 10
NOW, 9, 301
PRE-DRIVE-C2X, 9
PREVENT, 9
PROMETHEUS, 6
PROMOTE CHAUFFEUR, 7
Safe Trip-21, 12
SAFESPOT, 9
SeVeCom, 9, 301
VII, 10, 301
VSC, 7, 12, 38, 257, 274, 301
WILLWARN, 9

Proof of concept, 10
Public-key cryptography, 315

Diffie–Hellman, 315, 327
Elliptic curve cryptography (ECC),

316

Radio propagation
Multipath

Deterministic multipath models,
166

Statistical multipath models, 171
Nakagami-m, 236
Path loss, 173
Rayleigh, 172
Shadowing, 174
Two-ray ground, 235

Random mobility model
BonnMotion, 115
Freeway, 114
Manhattan, 114
Random walk, 113
Random waypoint, 113
Reference point group mobility

model, 113
Rate control, 265
Real time kinematik (RTK), 24
Relevance function, 62
Reliability, 304
Request/reply protocols, 56
Risk, 302
Road-segment averaging, 65

SAE J2735, 14, 276, 279, 280, 285, 291, 369,
425

SDMA, 223
Sensors, 51

Computer vision, 26
Noise of, 26
Ranging sensors, 26
Sensor fusion, 51

Simulation, 108
Application-centric, 145, 146
Computational costs, 241
Congestion control, 262
High level architecture, 144
IEEE 802.11p, 232, 236, 237, 248
Network-centric, 145
Traffic, 122

Single-hop broadcast, see Beaconing
SINR, 234
Spectrum allocation, 207, 231, 368, 370,

375, 395
Store and forward protocols, 59
Symmetric-key cryptography, 314

TDMA, 222
TIGER, 115
Timestamp-based averaging, 64
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Timestamp-based comparison, 64
Traffic information system, 52
Traffic model, 131

Dynamic traffic assignment (DTA),
131

Impact on vehicular mobility, 134
Macroscopic, 131, 133
Microscopic, 133
Path, 131, 133

Agent-centric, 133
Dijkstra, 133
Flow-centric, 133

Time influence, 134
Trip, 131, 132

OD matrix, 132
Point-of-Interest (PoI), 132
Stochastic turn, 132

Traffic Simulator
AIMSUN, 134
Carisma, 133
CORSIM, 134, 143
MATSim, 133, 136
SUMO, 119, 134, 143
TRANSIMS, 120
VanetMobiSim, 119, 133
VISSIM, 120, 134, 142, 143

Traffic theory
Benchmark test, 129
Flow-density, 129

Transmit power control, 258
Travel times, 73

Unicycle model, 30, 32
UTRA-TDD, 225

Vehicular mobility
Networking shape, 134

Vehicular path history, 29
Vehicular path prediction

Model choice, 34
Non-parametric path prediction, 30
Parametric path prediction, 31
Stochastic path prediction, 35

Vehicular Traces
Cabspot, 138
CRAWDAD, 138
Dieselnet, 138
GATech Vehicular Traces, 138
MIT Reality Mining, 138
MMTS, 139
USC Mobilib, 138

WAVE, 7, 377




