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cup 213

macro/mesoscale generators 485
macroscopic systems 83

mechanical properties 178
magnet/coil assembly 482
magnetic field forces 600
magnetic shape memory alloy

(MSMA) 493
magnetization 451
magnetometer 83
magnetorheologic fluid (MRF) 600,

601
damping systems 601
gripper utilizing controllable wet

adhesion 601
shock absorbers 601

magnetostrictive materials 451
applications of 598

Maintenance on Demand (MoD) 532
mandrel 177
mapping function 329, 391, 638
Marble Answering Machine 633, 636
Marcuse models 126
mass flow sensor 97
mass-spring system 101
material appreciation 638
material extrusion transfers 227
material-integrated systems 56, 76,

171
intelligent systems 168, 228

fundamental elements 7
material-integrated sensing system

(MISS) 386
clouds 386

material jetting 227
MATLAB framework 76, 430
MATLAB-SIMULINK approach 58
MATLAB tool 41
matrix materials, used in fiber-reinforced

polymers 173
max. comfort 42, 43

max. dependability 42
max. driving speed 42
max. energy efficiency 36
max. safety 36, 42
max. user satisfaction 42
MCAD tool 41
mean time to failure (MTTF) 346
mechanical compliance 13
mechanical components 36
mechanical energy 450, 451
mechanical energy harvester

(MEH) 480–496, 481, 487, 492
classification of 481
devices 482
electromagnetic micropower

generators 491
electrostatic micropower

generators 490
hybrid micropower generators 493
main transduction mechanisms,

comparison of 483
micropower generators based on

electroactivepolymers(EAP) 489
piezoelectric micropower

generators 482
triboelectric nanogenerators 492
wideband/nonlinear micropower

generators 494
mechanical stability 112
mechanical-to-electrical energy

conversion 481, 486
mechatronic system 31, 32, 33,

34, 36
mega sample per second (MSPS) 273
MEMS gyroscope, one-axis 103
mental models 639
mesh-like networks 375

redundancy 366
two-dimensional 365

mesh sensor network
two-dimensional 376

message typical format 370
message-based communication 378
message formats 370
message passing 363, 370
message passing network 368
metallic AM part 238
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metalorganic chemical vapor
deposition 94

methanol 469
MFC

actuator function 209
applied
foam core 202
elastic and inelastic parameters 207
Gauss curvature 207
load regime with loading/unloading

phase 207, 210
location detection 203

M8528P1
bending specimen 204
performance degradation 210

microbend deformer geometries 122
microbending optical fiber sensors 123
microbend sensors 123
microbial fuel cells 469
microchannel plate (MCP) 464
microchip-level sensor network

designs 367
microchip resources 367
microcombustors 470
microelectromechanical system

(MEMS) 55, 450, 602
acceleration sensor 602
accelerometer 83
capacitive humidity sensor 100
gyroscopes 83, 102
micro/MEMS-scale generators 485
microphones 83
power supplies for 450
scale piezoelectric VEH 486

with clamped-clamped multibeam
configuration 484

sensor 8, 84, 95
accelerometer 101
cantilever-based gas sensor 99
capacitive sensors 99
gyroscope 102
humidity sensor 99
piezoresistive sensor 97
resistive sensors 95
sensing quantity 85
thermoresistive sensor 96
working principle 84

specific physics 58
subsystem 77
systems 112
technology 110
thermoresistive sensor 97
three-axis MEMS accelerometer 102
transducers 74, 84
validated MEMS IP design 60

microelectronics 449, 453
microfabrication technologies 84, 87

silicon wafers 87
microheater 97
micromachining 84

surface accelerometer
structures 602

surface and bulk 95
technologies 83, 99

micro-nano scratching processes 602
micropower generator 479
microscale devices

construction of 455
interdigital sensor 190
planar capacitive sensor 190
sensors 112
supercapacitors 454

microsupercapacitors 454, 457
materials in 456

microTEGs 497
middle-of-life (MoL) 9, 11
miniaturization 55, 107, 110, 111,

112
sensor 112

Miniaturized Smart Systems 57
MinIMU-9 v2 618
MIT Media Lab 631, 634
mobile ad hoc networks 365
mobile agents

autonomous behavior model 388
based computation 386
layers occupied by 389

modal analysis 168
model-based computing 301
modeling errors 304
model order reduction (MOR) 58
modern automobiles, large-scale

composite parts in 113
modified vacuum infusion process 173
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modular manufacturing platform
(MMP) 239

functionalization processes 241
M-of-N independent modules 347
M-of-N system designs 347
molded interconnect device (MID)

technique 229
molten carbonate fuel cell (MCFC) 468
monocrystalline silicon seed 88
Monte Carlo simulation 420
Moore’s law 4, 18
Morozov’s discrepancy principle 316
MOSFET 261
most significant bit (MSB) 276

capacitor 275
motoric skills 34
MPPT design 450
multiagent system (MAS) 20, 387

mobile autonomous agents 388
multiband/wideband RF energy

harvesters 507
multicriteria sensor networks 603
multidomain cosimulation

approach 59
multidomain modeling approaches 60
multidomain simulation and

optimization 57
multijet modeling (MJM) 244
multilevel design methodology 60
multimode

optical fiber 109
single-mode fibers 109

multiphysics models 75
multiple bolted joint, health

monitoring 212
multiple input/multiple output

(MIMO) 359
multiple optical fibers 109
multiprocess hybrid manufacturing

systems 236
multiprogram system 389
multipurpose sensor 618
multi-RTL architectures, parallel 287
multisensor 344

computations 286
data fusion system 344
preprocessing chains 344

sensory, inherent integration 603
multiwall carbon nanotubes

(MWCNTs) 454, 602
MUNED WiCkeD RSM model 72

n
NanoCleave 88
nanoflexoelectricity 487
nanoimprint lithography 111
nanorods, template deposition 465
nanoscale

generators 486
sensors 112

NAO humanoid robot 578
natural interaction 630
navigation system 101
nearest-neighborhood decision tree

learning 334
network configuration 364
network connectivity graph (NCG) 363
network domains 381
networking 34, 575

and communication 17
protocol

defines 366
redundancy 365
switch 368
topologies 364, 365

common 364
logical 365

Netzsch/Lambient Technologies
LLC 191

neural networks 331, 337
algorithms 331
approaches 288

neuromusculoskeletal system 73
Newton methods 58, 312, 318

type regularization schemes 317
Ni/Au finish, printed circuit board 138
nickel–metal hydride (NiMH) 459
noise

absolute level 304
data 304

coping with 306
simulated 323

interference parameters 352
shaping 270
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nonadditive manufacturing
processes 229

noncognitive regulation 34
nondestructive evaluation and testing

(NDE/NDT) methods 170, 532
nondestructive testing 170

material’s behavior 301
nondigital domain 56
nonfunctional signals 74
nongenerative energy 450

supply 450
nonhardware services 57
nonlinear error 266
nonlinear Landweber iteration 314
nonphotosensitive polyimide PI2611

141
nonplanar surface functionalization

modular manufacturing
platform 240

nonpolynomial (NP)
complexity class 329
problem 425

n sensor values 283
N-version system 347
NXP PHY devices 358
Nyquist criteria 271

o
Ohmic contact 87
Ohm’s law 98
OLED lighting devices 228
Olympus Stylus camera 139
omission faults 343
one-pair ethernet (OPEN) alliance 357
online process monitoring 165
OpenDSS simulator 59
OpenSim 75

environment 73
online database 73
open-source platform 73

open systems interconnection
(OSI) 367

layer model 367
operating system (OS) 296, 389, 434
operational amplifier (OPAMP) 260

circuits 261
operational monitoring systems 545

OPNET simulator 59
optical-based tactile sensors 574
optical communication hardware

360
optical fibers 109, 119, 176, 177

methods 167
microbend sensor 122
refractometers 167
sensors 111
types of 108

optical measurements 165
optical sensors 110, 112, 128, 180

tactile 574
WGM 119

organic printed/conventional silicon
microelectronics

qualitative comparison 14
organic surface protection (OSP) 137
oversampling 270
oxidation rate 469
oxygen supply 227

p
packaging materials 140
panoscopic approach 500
parallelization rules 293
parallel system 346
parameter identification, physical

models 302
partial differential equation (PDE) 57
passive messaging 387
passive monitoring 168
passive wireless power transfer 181
path finding 363, 371

algorithms 364
path redundancy 365
path selectors 295
pattern-level fusion 344
pattern recognition 344
Pavlov’s dogs 34
PCSP platform architecture 412

PAVM agent processing
platforms 407

peer-to-peer networks 375
performance attributes 44
permeability 165
perovskite-type solar cells 451
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personal area networks (PAN) 379
heterogeneous network

environment 381
Petri net 428
phase change material 596
phone conversation 83
phosphoric acid 86
phosphoric acid fuel cell (PAFC) 468
photodetector 110, 112
photodiode 110
photolithography technique 89, 111
photon flux 112
photoresistive sensor 95
photoresist mask 142
photovoltaic (PV) cell 504

dye-sensitized solar cell (DSSC) 504
first generation 504
hybrid organic-inorganic perovskite

cells 504
organic (or polymer) solar cells

(OSCs) 505
second generation 504
third generation 504

photovoltaic effect 502
physical node structures, mapping of

logical on 406
physical vapor deposition (PVD) 87
pick-and-place system 242
piezoactuators 597
piezo-based device 597
piezoceramics 596, 597

actuators possesses
displacement behavior 597

elongation-to-size ratio 596
fibers 202

foils, prepackaged 201
materials 211
ring, with steel end caps 202

piezocomposite generating element
(PCGE) 201

piezoelectric (PZT)
ceramics 596

applications 596
effects 58, 168
energy harvesters 481
generators 482
materials 10, 451

methods 166
nanocomposites 488, 496
nanogenerators 486
nanoparticle-polymer composite

foam 488
nanostructures 486
patches 556
polymers 487
sensors 166, 180, 574

arrays 168
tactile for 3D force sensing 574

transducers 202
elements 202

transduction 482
triboelectric generators 493
VEHs, fabrication methods 485
vibration energy harvesters

operating modes of 483
piezoelectric vibration energy harvesters

(P-VEH) 482
cantilever-type 485
ferroelectric piezoceramics 482
nonferroelectric crystalline

materials 482
piezoelectric wafer active sensor

(PWAS) 168, 181, 547
piezofluidic actuator 597
piezometal compounds

fabrication of 205
forming of 205

piezomodules 204
piezopatch transducers 597

sensory elements 599
piezoresistive effect 98
piezoresistive pressure sensor 98
piezoresistive strain gauges 98, 547

strain sensors 548
piezoresistive thin layer sensors,

investigation 598
piezoresistors 98, 101
pipelined multi-VM architecture

411
Piranha solution 89
pitch-catch mode 168
planning 34

clarifying the task 42
plasma-enhanced CVD 94
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plastic optical fibers (POF) 574
Poisson’s ration 319
polarization 110
polyacetylene (PA) 501
polyamide (PA) 162, 488
polyaniline (PANI) 501

material 457
polycarbonate (PC) 153
polydimethyl siloxane (PDMS) 146
polyetheretherketone (PEEK) 162
polyethylene naphthalate (PEN) 139
polyethylene terephthalate (PET) 139
polyimide (PI) 139, 141, 177

membrane (HD4110) 141
PolyJet 243

standard materials 244
technology 244

polymer-based sensor foils 110
polymer fibers 547

fiber-Bragg grating-type sensors 176
optical fibers 176

polymer waveguides 180
based sensors 574

polymethyl methacrylate (PMMA) 120
polyolefin foil, inner-bonded 203
polyphenylene sulfide (PPS) 162
polypropylene (PP) 162
polypyrrole (PPy) 501

electrode material 456
material 457

polysilicon 88
ingot 88

polystyrene (PS) 153
polythiophene (PTH) 501

material 457
porous material 166
positioning systems 596
postexposure bake (PEB) 90
powder bed fusion 227
power analysis workflow 428, 429
power cells 461
power conditioning circuit 479
power consumption 426, 427, 430, 575
power conversion efficiency (PCE) 504
power dissipation 277, 427
powering intelligent systems, routes

of 450

power management 427
power minimization techniques 359
power model of sensor node, using

toolbox components 433
power optimization 432
power saving

benefit for 436
on device level at runtime

address 429
predicted load positions 338, 339
prediction (analysis and classification)

algorithm 336
preforming processes (dry fibers) 171
prepreg processes 173, 175
pressure-sensitive silicone adhesive

(PSA) 152
pressure sensors 184
preventive maintenance 540

diagnostic (fault detection) 540
prognostic (fault prevision) 540

principle data processing, with register-
transfer architectures 294

principle energy harvesting
architecture 431

principle learning and classification
algorithms 335

principle sensor node architecture, with
energy harvesting 442

printed circuit board (PCB)
based stretchable circuit

technology 148
components assembly 137
fabrication 138, 140
manufacturing 143, 147
structuring to thin film-based

processing 148
printing

components 111
electronics 629

probability of detection (PoD) 170, 552
process-dependent size 233
processing element (PE) 379
processing layers, of distributed sensing

application 389
aggregation 389
application 389
sensing 389
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Product Avatar 616, 617
product data management (PDM) 614

common graphical
representations 614

begin-of-life (BOL) 614
end-of-life (EOL) 614
middle-of-life (MOL) 614

product embedded information devices
(PEIDs) 613

classification 621
product life cycle management

(PLM) 613, 614
based improvement 619
closed-loop and item-level 615
data and information in 615
engineering 614
supporting concepts for data and

information integration in 616
programmable matter stress, definitions

of 6
projection-based methods 58
project management 39
Prometheus 450
proportional-integral-differential

(PID) 21
protocol-based routing, in changing

networks 370
proton-exchange membrane fuel cell

(PEMFC) 468
advantages 469
component 469

prototype boat, for sensor integration
and testing 618

pseudocapacitive material 458
pseudocapacitors (PC) 454
pulse-echo mode 168
pultrusion processes 171, 174
punch force vs. displacement 208
PVDF-based polymers 502
pyroelectricenergygeneration(PEG) 501
pyroelectric materials 501
PZT. see lead zirconate titanate (PZT)

q
Q-learning 390
quad-core Intel Core i7 - 2670QM 75
quad flatpack (QFP) 143

quality control data 169
quality-of-service (QoS) 21, 416
quantization noise approaches 272
quartz capillary 119
quasi-isotropic (QI) 162

r
race conditions 343
radiation energy harvesters 451
radiation harvesters

light energy harvesters (LEH) 502
radio frequency 506

radical atoms 632
radio frequency (RF) 83, 352, 355, 506

combining configuration 507
energy harvester 506
energy harvesting 506
identification (RFID) 179
RF-DC conversion efficiency 507
waves 451

radio frequency identification
(RFID) 179

integration 236
systems 239

material-integrated 238
technology 179
transponder 238

radio waves 181
RailCab 49
raw sensor 572

level fusion 344
reactive ion etching (RIE) 92
real microbatteries 463
real-time capability 353

data processing platforms 287
real-time monitoring, of resin cure 191
real-time signal processing systems 291
reconfigurable (dynamic) activity-

transition graphs (DATG) 392
rectangular cup, with double curvature

deep-drawing 206
reduced-order model (ROM) 58, 60
redundancy, in networks 365
reflection coefficient 181
refractive index (RI) 109, 111
region of interest (ROI) 417
register-based machines 296
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registers, and addressable cell memories
(RAM) 295

register-transfer level
architectures 294

regression algorithms 331
regularization parameter

rules for choice 309
reinforcing fibers, used in fiber-

reinforced polymers 172
relaxation parameter 308
reliability 17, 343, 344, 416

in distributed systems 378
reliability R 346

remote procedure call (RPC) 367
Renner model 126
representational embodiment 631
representative volume element (RVE)

MFC homogenization approach 207
representative volume element

(RVF) 206
residual stresses 14
resin cure

measurement 184
monitoring 166

resin flow, monitoring of 166
resin front by means of simulation,

analytical modeling 166
resin properties 165
resin transfer infusion (RTI) 163

process 164
resin transfer molding (RTM) 163, 174

classical process 164
processes 163, 164, 174

resistance-based systems 165
resistive sensors 277
resistivity drop 156
resolution 344

corresponding values 265
resonance frequency 84
reusable sensors 167
reusable tool mount sensor 189
rigid multitouch devices 635
ROBOSKIN e-skin system

capacitive e-skin system 575
integration into iCub 578

robotic platform 575
robotic tactile sensing system 579

robust system design, on system
level 343, 344, 345

distributed neighborhood
detection 347

dynamic self-organizing systems 348
M-of-N systems 346
resource failures 379
version systems 347

routing 370
adaptive Δ-Distance with

Backtracking 374
agent-based 376
communication failures 377
cut-through and wormhole 372
data-centric and event-based 375
decisions 376
Δ-distance 372
geographic 371
in large-scale wireless sensor

networks 371
store and forward 371
strategy 375
tables 364

R-phase transformation 596
R2R printing 507
RS-232 357
RSI wrap tear-down 150
RTL architectures

with datapath pipelining 294
data processing 287, 295

runtime reconfiguration 379

s
SaaS. see sensors as a service (SaaS);

Software-as-a-Service (SaaS)
SAE ARP6461 535, 536
sample-and-hold (S/H) 262

circuit, typical errors 263
SARISTU project 560
sata acquisition systems 259
scanning electron microscope (SEM)

image 162, 163
scanning probe lithography 89
scientific data analysis used in data

mining processes 288
scientific data mining 287

correlation techniques 289
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autocorrelation function 289
cross-correlation analysis 290
discrete correlation function 289

feature selection 289
feature transformation 290

screen printing module (SPM) 240
Seebeck effect 451, 497
Seiko AGS Kinetic quartz watch 491
SEJAM MAS simulator 417
SEJAM simulation 415
selective laser melting (SLM) 238, 456

SLS from polymer 222
self-aligning mask 141
self-optimization process 31, 32, 36, 38

functionality 46
self-organizing agent systems 416
self-organizing capabilities 19
self-organizing system (SoS) 20

MAS methods 555
self-resonance 182
semantic mediator 616, 617
semiconductors 450

materials 98
piezoresistive materials 98
semiconducting stabilizers 501

semifinished fabrics 175
SEM imaging. see scanning electron

microscope (SEM) image
sensing 380

capabilities 602
heterogeneous 363
instrumentation 119
materials properties 5
principles 108

sensorial materials 7, 619, 624
embedding a sensor node 431
potential, in PLM application 623

sensorization, modular manufacturing
platform 240

sensors 75, 110, 169, 178, 304, 344, 417,
430, 572

applications 211
axis 74
box 618
calibration 74
computation/data processing 285,

288, 319, 331, 428, 572

communication model 286
corruption 378
fusion algorithms 293, 345
information extracted from 580
number of sensors 285
spatial computation model 285
spatial network model 286
temporal computation model 285
temporal processing model 285

for cure monitoring of
composites 114

disorder 378
distributed computing 378, 379,

572
energy-aware communication 440

caching-based
communication 441

clustering 441
data-centric and event-based

communication 441
errors 304
fabrication, trends in 110
failures 343
fair-loss and finite duplication 377
fiber 177
flexible 622
footprint 169
fusion 17, 72, 344

algorithm 74, 75
library 72

information 344
on material behavior 304

integration 169
in AM 230
in fiber-reinforced polymers 175,

183
intelligent components 602
material integration 9
processes 170
scenarios 233
using additive manufacturing

techniques 234
interfaces 378
measurements 302, 304

of surface strain/surface
deformation 303

monitoring 288
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sensors (continued )
networks 15, 345, 347, 363, 364, 387,

417, 419, 425, 551
applications 379
characterization 381
distributed energy

management 443
energy distribution in 442

no creation/causality 377
no delivery/live-lock 378
nodes 19, 425, 430, 432

activity 426
density 425
processes 16, 259

noise 420
pitch 572
placement 170
preprocessing 344, 345
self-organizing 319
and sensing principles employed in

SHM of composite
materials 169

in sensor clouds 363
signal processing system 8, 344
size 572
Stubborn delivery 377
systems 233

for functionality reason 10
integration 222

technologies, in material-integrated
sensing 8

transfer functions 73
sensors as a service (SaaS) 375
sensory 595. see also sensors

CFRP elements 597
CFRP structure 599
data 533
networks 603
yarns 155

Separation by IMplantation of Oxygen
(SIMOX) 88

sequential data processing 287
serial communication interface

(SCI) 356, 357
serial infrared (SIR) 360
serial, parallel, and mixed system

designs 346

serial peripheral interface (SPI) 357
serial wired communication 357
service announcement messages

(SAM) 359
service loop, functions in 391
SeSAm simulator 410
S/H amplifier (SHA) 273
shape-changing interfaces 632, 633, 636
shape memory alloy (SMA) 481, 596,

634
actuation, thermal control 596
actuators 596
applications 596

super-elasticity 596
wires 596

shear force sensing 573
sheet lamination 227
short fiber-reinforced polymers 170
shrinkage operator 313
shutters 633
sigma-delta ADCs 268, 270
sigma-delta modulator, frequency

domain model 272
sigma-delta waveforms, analog input

voltage 271
signal characteristics 260
signal communication yarns 155
signal conversion 275
signal processing algorithms 287
signal to noise ratio (SNR)

vs. oversampling ratio 273
signal-to-noise ratio (SNR) 112, 267, 344
silicon 87

makers 57
material 85
MEMS 85
silicon dioxide 86, 91
silicon IC 85
silicon nitride 86, 91
springs 87
wafer 84, 87, 88

silicon-on-insulator (SOI) 88
silver nanoparticle-based inks 245
simulation 419, 430, 444, 445

environment 74
levels 68
methods 165
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order reduction 58
platform 75
results in static conditions 75

Simulink framework 430
Simulink tool 60
single-input touch classification,

operations needed 584
single-mode fibers 110
single-point-of-failure (SPoF) 18
single-process sensor integration

solutions 245
single-sensor-based computations 286
single sensor processing

architecture 344
single wall carbon nanotubes

(SWCNTs) 454
singular value decomposition

(SVD) 583
skin integration, into iCub forearm 578
skin mechanical structure 573

materials 573
transducers 573

slip detection 581
SMAC platform 56, 60, 75

ADS and thermal simulation 63
Automated EM - Circuit

Cosimulation in ADS 64
(Co)Simulation Levels and the Design-

Domains Matrix 67
EMPro Extension and ADS

Integration 64
HIF Suite Toolsuite 65
MEMS+ platform 66
platform overview 61, 62
simulation and cosimulation in 68
System C-SystemVue

Cosimulation 61
smart algorithmic energy management

(SAEM) 21
smart bed linen capable, of detecting

moisture 156
smart communication 440
Smart Cut 88
smart dust 6
smart electronic systems, design

challenges 56
smart fabrics 352

smart fabrics and interactive textile
(SFIT) 352, 480

SmartLayerTM approach 177
SmartLayerTM patches 560
SmartLayerTM sensors 550
Smart-Material Corp. 204
smart materials 601
smart phones 83, 639
smart products 616
smart sensor network 17
smart sensor nodes 17, 259

architecture 260
material-integrated network 6
passive sensors to networks 19

smart sensors 19
smart system 55, 57

codesign 57
design 56

SnAgCu (SAC) 138
soap bubble interface 637
Society of Automotive Engineers

(SAE) 535
soft-shrinkage iteration 312
software agent technologies 58

autonomy 390
properties 389
reactivity proactiveness 390
social ability 390

Software-as-a-Service (SaaS) 229
software support 39
software technology 31
solar energy harvesting 451
solid oxide fuel cell (SOFC) 468
solid-state electrolyte 463
sparse matrix techniques 58
spatial parallelism 294
spatial temperature gradient 451
Special Interest Group (SIG) 357, 359
spectral modulation 110
spin-on polyimide allows 148
sponge architecture 463
spray-coated sensors 602
Sprout I/O 633, 634
stacked resin-soaked plies 173
starting yield stress 207
state-transition (SN) Petri net 428
static current 426
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static learning 332
static redundancy 347
statistical pattern recognition 331
stepped-index fibers 109
stereolithography 218
stiffness tensor 302, 308
STMicroelectronics 72
store and forward (SF) algorithm 371
stored energy 452
strain 110, 451

energy harvesters 481
gauges 319
measurement 419
space, performance degradation

model 210
stray capacitances 574
stream-based data communication 375
stress 101

boundary conditions 303
stretchability 13, 571, 574

circuits
two-step molding process 147

cycles 147
electrical interconnections

fabrication process 148
flexible networks 180
interposers 156
LED 151

microdisplay 151
MEH devices 486
modules 154
polymer 146
substrate fabrication, on rigid

carrier 146
system 145

structural health monitoring (SHM) 5,
107, 167, 179, 531, 595

advantages and drawbacks 545
aerospace fatigue design

principles 538
aerospace industry 556
algorithmic and information level

hierarchy 282
application areas and exemplary case

studies 557
areas and application and case

studies 555

categories 534
CBM-skip 539
challenge 542
civil engineering 556
classes and types of sensors 543
classification 540
communication 550
component-wise breakdown 541
concepts 168
condition-based maintenance

(CBM) 539
cyclic and nontypical 531
damage tolerance 537
data evaluation approaches 553

and principles 552
development trends from

simple 563
direct operating cost factors in

commercial aircraft
operation 539

distributed and parallel 389
full size representative commercial

aircraft door 560
fundamental axioms 532
global and local 546
helicopter fuselage panel with

stiffeners 549, 550
implications of material

integration 561
information expected 534
Lamb waves 548
listening sensor system 545
maintenance scheduling 538
methodologies 107
motivations for

implementation 536, 537
organization of 536
piezoelectric sensors 545
railway industry 556
sensor and actuator elements 542
sensor networks 534
sensors uses 548
solutions 168
supported scheduled

maintenance 539
system levels of capability 533
wind energy plants 556
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successive approximation register
(SAR) 273

conversion method 277
SAR-ADC architecture 279

supercapacitors (SC) 453
supervised machine learning 331
supporting remote collaboration 636
support vector machines (SVM) 332
surface deformation

measurements 303
surface integration

on nonplanar 239
surface micromachining process 96
surface mount devices (SMD) 145
surface mount technology (SMT) 138

component assembly 139
surface strain sensormeasurements 320
switched circuit network 368
switched networks 368, 369

vs. message passing 368
switching frequency 426
symposium, on computational

fabrication 638
synchronous serial communication

interface standards I2C (I2S) 357
synergy 416
syntactic foam, reinforced with glass

fibers 121
SystemC-AMS 58

conversions 72
modules 72

SystemC module 72, 75, 76
SystemVue cosimulation 72

system design flow 59
system development methodologies 7
system development tools 7
system flexibility 571
system-in-foil packaging

approaches 14
system in package (SiP) 4, 56
system on chip (SoC) 4, 20

design language 344
hardware implementations 373

System-on-Package (SiP) 77
system operation adaptation 49

adaptation of systems objectives 49
analysis of current situation 49

of systems behavior 50
system partitioning, of sensor node 70
system reliability 347

t
tactile information processing 579
tactile sensing system

design requirements 573
technologies, comparison study 576

tactile sensors 575
based on piezoelectric materials 574

tailored fiber placement (TFP) 174, 182
Tangible Bits paper 631
tangible user interface (TUI) 631, 639
TCP/IP 367
temperature compensation 74
temperature electronics material,

exemplary overview 11
temperature insensitivity 119
temperature-sensitive devices 603
temperature sensors 83, 96
temporal parallelization rule 293
tensile strain monitoring 573
tensile strength (MPa)

von Mises stress distribution 208
tensorial kernel approaches 582
Terfenol-D 493
testing machine

stretch-drawing of rotationally
symmetric cups 206

tetramethylammonium hydroxide
(TMAH) 90

textile-based circuits 153
applications 155
electronic module integration

technology 154
theoretic entropy 334
thermal compression bonding

techniques 95
thermal diffusivity 305
thermal energy harvesters 450, 451

TEGs, implementation of 499
thermal-to-electrical energy

conversion techniques 501
thermoelectric generators 496
thermoelectric materials/

efficiency 499
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thermal expansion coefficients 119
thermal loads 10

production processes, qualitative
comparison of 10

thermal power dissipation 426
thermal production processes 12
thermal simulation 55
thermal stability 10
thermal system 450
thermal-to-electrical energy

conversion 499
thermocouples 186
thermoelectric generator (TEG) 451,

496
device 499, 500

thermocouple (TC) 497
operation principle 498

thermoelectric (TE) materials 497
historical progression 500

thermoelectrics community 499
thermophotovoltaics 502
thermoplastic elastomer (TPE) 152

film 153
thermoplastic matrix 173
thermoplastic polyurethane (TPU) 152
thermoset polymer 218
thermoset resin 164
thin film Cu deposition techniques

for electrical interconnectivity 141
thin film (“2D”) microbatteries 462
thin film stretchable interconnections

fabrication process 149
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