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a
ACF relative variance 93
AC-power 45
active localisation 773, 774
additive sampling 208
additive white Gaussian noise 147
admittance parameters 136
ambiguity function 65
amplifier 670
amplitude probability 45
amplitude response 108
analog signal 34
analytic signal 36, 281
antenna aperture 415
antenna array 536
antenna canonical position 425
antenna directivity 413
antenna gain 387, 415
antenna height 385
antenna plane 570
antenna receive mode 380
antenna transmit mode 380
aperture 387
arithmetic mean 168
artificial neural network 690
associated Legendre function 429
auto-correlation function 50
auto-spectrum 56
available power 147
avalanche transistor pulser 204
average active power 38
averaging gain 152, 154

b
background removal 740, 749
background signal 259
background subtraction 780
balanced mode 137
balun 681

band-pass pulse 59
bandwidth 59
baseband pulse 59
Bayes-criterion 452
beamwidth 414
BiCMOS 664
binary pseudo random code 79
biological tissue 14
bi-static radar 388, 563
1-bit receiver 268
black box model 113
blind range 511
blind source separation 722
boresight direction 413, 424
Born approximation 553, 564, 645
boundary conditions 592
boundary scattering transform 567, 728
boxcar function 72
boxcar integrator 150, 224
breast cancer 726
breast surface reconstruction 728
breathing detection 748
Brewster angle 616

c
calibration 181, 708, 709
– standards 181
cancerous tissue 656
canonical minimum-scattering antenna 409
canonical position 425
cardiac motion 660, 715
Cauchy principal value 37
Cauchy-Schwarz inequality 39, 54
causality 100, 110, 371, 373, 510, 639
centre frequency 8
centre of radiation 381, 420
centre transformation 421
CFAR detector 498
chain parameters 136
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channel 672
characteristic impedance 368
chest motion detection 763
chip bonding pad 669
chirp 86
circuit symmetry 676
circulant matrix 126, 255
circular convolution 126
circular correlation 126
clock feedthrough 682
clock unit 669
clutter free dynamic range 193
clutter removal 259, 706, 740
cm-wave 670
coherence function 59
coherence length 377
coherence time 50, 69, 377
Cole-Cole relation 599
common midpoint method 527
common mode 137
complementary Golay-sequences 84, 244
complex envelope 281
complex impulse response 281
complex spectrum 56
compression gain 154
compression point 1 dB 191
condition number 144, 182
conductivity 19, 590
conical waveguide 443
constitutive relations 570
continuity equation 587
continuous wave signal 5
– UWB signal 49
contrast function 645
conversion efficiency 214, 218
conversion gain 214
convolution 5, 98
co-polarisation 403
correlation function 221
correlation receiver 331
correlation 5
correlator 152
cost function 116
covariance function 50
Cramér-Rao lower bound 477, 486
crest factor 40, 42, 155
cross-polarisation 403
cross-spectrum 58
crosstalk reduction technique 677
crosstalk 675
cumulative phase noise 313
curvature error 373
cutt-off frequency 664
cycle jitter 170, 175

d
Davidson-Cole relation 599
DC-value 45
dead zone 764
Debye relaxation 599
decay rate 104
decimation factor 272
de-convolution 349, 514
decoupling capacitor 678
delay and sum beam forming 546
delta function 98
delta-modulator 236
design flow 666
detect before track 499
detection range 449, 491
deterministic jitter 264
device clutter 178, 510, 702
dielectric spectroscopy 22, 596, 689
differential amplifier 674, 681
differential circuit description 136
differential mode 137
differential open-loop approach 682
diffuse reflection 390
digital signal 34
digital ultra-wideband correlation 251
dipole moment 619
dipole relaxation 597, 689
dipole 618
Dirac-comb 124
Dirac-function 98
direct digital synthesiser 299
direction vector 366
directional coupler 351
directive gain 425
disaggregation 703, 707
dispersion relation 604
dithering 163
Doppler cell 291
Doppler-effect 21, 66
Doppler scaling 65, 290
DORT 557
double sided bandwidth 60
double sided spectrum 57
doublet 602
dual-ramp-approach 223
dyadic Green�s function 638
dynamic range 191

e
ECL-circuit 203, 674
edge sample tracking 476
effective aperture 415
effective bandwidth 61
effective isotropic radiated power 413
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effective number of bits 161, 256
effective pulse width 42, 61
efficiency 253, 266, 308, 323 327, 333, 334
Eigen-frequency 10
Eigenmode 113, 118
– decomposition 427
eight-term error model 187
emitter degeneration 685
energy detector 494
energy flux 593
energy-signal 33
envelope 36, 37, 281
equivalent antenna 424
equivalent noise bandwidth 150
equivalent rectangular bandwidth 60
equivalent sampling frequency 223
equivalent sampling rate 220
equivalent time 208
– oversampling 220
ergodic signal 48, 52
error correction 178
error network 179
Euclidian norm 38
Euler notation 55
evaluation board 686
evanescent wave 616, 627
even mode 137
expected value 47

f
far field region 375
fast Hadamard-transform 256
feature value 106
feedback receiver 269
feedback sampling 219, 269
feedback tap 678
feedforward capacitor 684
fidelity 53
– factor 719
– pattern 425
figure of merit 267
flicker noise 299
flip-chip 670
floor plan 676
FMCW-radar 297, 317, 654
foodstuffs 689
form-factor 40
forward problem 19
Fourier-transformation 4, 55
fractional bandwidth 7
frequency aliasing 125
frequency domain 5
– description 54
frequency response function 107

frequency shift keying 306
Fresnel�s equations 616
Friis formula 644
– transmission formula 387
front-end 670
full duration at half maximum 37, 687
full width at half maximum 37, 687
function moments 44
fundamental matrix 120, 301
FWHM 37, 687

g
Gaussian pulse 75
Gaussian step function 79
Gaussian-PDF 47
geometric mean 168
– array 552
Golay-sequence 84, 244
Gold-code 276
gray box model 113
Green�s approach 201
Green�s function 97, 103, 372, 636
Green�s tensor 638
ground penetrating radar 702
guard ring 677

h
Hölder�s inequality 39
Hadamard matrix 256
Hadamard product 127
Hadamard-transform 256
Hankel matrix 126
harmonic mixing 229, 291, 301
head wave 627
heart beat detection 763
heart motion 716
Heaviside function 202
Hertz vector 602
Hertzian dipole 386, 618, 741
heterodyne receiver 297, 299
high performance HBT 664
Hilbert transform 36, 110
histogram 43
hold capacitor 210
homodyne receiver 297
Hough transform 501, 546
human being detection 762
human thorax phantom 718
human torso model 716

i
I/O buffer 680
I/Q imbalance 299
III-V group semiconductor 663
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ill-conditioned 4, 656
– problem 349
ill-posed 656
– problems 19, 722
image antenna 389
impedance parameters 136
impedance spectroscopy 22, 596
impulse compression 247
impulse principle 201
impulse radar 654
impulse response function 9, 97, 380, 636, 687
indoor location 772
inequality 39
in-phase component 108, 281
instantaneous frequency 37
instantaneous phase 37, 281
interaction time 20, 259
intercept point 191
interfacial dipole 625
interleaved sampling 229, 232
internal clutter 178, 510
internal noise 157
inter-period correlation processing 499
intrinsic impedance 368, 522, 591, 610
– response 266, 325
inverse boundary scattering transform 567,

728
inverse problem 4, 19, 641, 656
inverse synthetic aperture radar 563
IQ-demodulator 281, 336
IRF settling 105
isolation 674
isotropic wave 368, 371

j
jitter 170
joint probability density function 52

k
Kirchhoff migration 547
Kramers-Kronig relation 37, 110, 591

l
Laplace transform 4, 114
large object 368
lateral wave 627
lattice diagram 523
law of superposition 96
layer peeling 526
layout 666
least squares normal equation 778
line object 366
linear regression 694
linear system 96

linear time invariant 9
Linf-norm 39
L2-norm 39
Lorentz condition 603
loss tangent 605
lossless devices 139
low-pass pulse 59
LP-norm 38
– detection 496

m
magnetic resonance imaging 714
Mahalanobis distance 107
Mason-graph 113, 139
Mason-rule 522
matched filter 101, 152
matching pursuit 10
maximum oscillation

frequency 667
maximum-a-posterior-criterion 452
Maxwell�s equations 587
mean value 45
measurement bed 94
microwave breast imaging 727
microwave imaging 530, 658
Mie-scattering 397
migration stacking 546
MiMo 672, 686
MiMo-array 539
MiMo-radar 388, 563
MiMo-system 101, 275
minimum-scattering antenna 409
Minkowski inequality 39
mixed-mode parameters 138
mixed-mode S-parameters 141
mixer 670
mixing rules 601
mm-wave 670
modal parameters 138
moisture measurement 600
moisture profile 658
moisture sensing 656
monolithic integration 666, 672
mono-static radar 388, 563
motion detection 475, 658
movement detection 762
MR-compatible antenna 718
MSCW principle 278
M-sequence 79
– approach 666
– radar 702, 748
multi-chip approach 668
multilateration 777
multiple human tracking 763
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multiple moving target tracking 764
multiplicative sampling 212
multi-sine 88, 323
multi-static data matrix 554
multi-static radar 388, 563
multivariate calibration 694
MUSIC 562

n
N over K detector 493
narrowband interference 168
narrowband condition 69
narrowband radar 446
natural mode 118
network analyser 301, 306, 654
neural network 690
Neyman-Pearson-criterion 452
noise aggressor 675
noise factor 157
noise figure 157
noise temperature 157
noise victim 674
non-destructive testing 702
non-linear distortions 189
non-linear transmission line 206
non-stationary clutter 756
non-well resolved scatterers 561
normal distribution 47
normalised antenna height 385
normalised dipole wave 623
normalised plane wave 611
normalised scattering length 392
normalised wave 134, 369, 611
Nyquist rate 125
Nyquist sampling 42

o
object function 540, 645
observation point 368, 382
observation time 21, 259, 499
odd mode 137
one-port error correction 181, 184
one-sided spectrum 55
on-wafer measurement 686
open ended coaxial line 690
optical scattering 397
optimum dynamic range 193
orientational polarisability 597, 689
output buffer 681

p
packaging 671
parameter estimation 115
parametric system description 112

Parseval�s theorem 56
passive localisation 773, 774, 779, 780
PDF-moments 47
peak-to-average power ratio 40
perfect electric conductor 617
permeability 19, 590
permittivity 19, 590, 591, 689
phase noise 173
phase response 108
phase-locked loop 231
phasor 55
physical array 562
planar object 366
plane wave 368, 369, 604
PN-code 243
PN-generator 669
PN-radar 655
PN-signal 243
point object 366
point scatterer 396
point spread function 535, 540, 558
polarimetry 402
polarisation vector 603
polarisation 402, 609
polarity receiver 268
polarity-coincidence correlator 338
position vector 366, 368
power density spectrum 58
power flux, guided waves 134
power signal 33
power spectrum 56
Poynting vector 369, 593
pre-amplifier 681
principal component analysis

690, 694, 746
principal component regression 694
probability density function 43
processing gain 154
product detector 221, 248
propagation delay 675
propagation direction 368
propagation loss 508
propagation matrix 554
propagation speed 591
propagation time 259
prototype 685
pseudo noise codes 79
pseudo random signal 329
pseudo-noise 324
pseudo-range 776
pulse centre of gravity 41
pulse energetic centre 41
pulse position Cramér-Rao lower

bound 477
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pulse sources 203
pulse time position 41

q
QFN 671
quadrature component 108, 281
quantisation noise 158
quasi spherical wave 382
quasi wavefront 566

r
radar array 388
radar cross section 394
radar equation 393, 394, 633, 645
radar measurement 388
radargram 258, 498
radiation regulation 10
Radon-transform 501
random noise 91, 330
– network analyser 339
random process 33, 45
random sampling 233
range accuracy 449, 475
range coverage 449, 491
range precision 449
range resolution 260, 319, 447, 455
range-Doppler coupling 70, 309
rational function 115
Rayleigh-scattering 395
receiver 672, 681
– efficiency 154
reciprocity 139, 386, 388, 393, 555, 594,

625, 640
recording time 21, 96, 127, 155, 290
rectangular pulse width 42
rectangular pulse 72
reflection coefficient 139
reflection law 390, 614
refraction index 522, 615
region of interest 373
regularisation 518
relaxation frequency 597, 689
relaxation time 597
relay correlator 337
residue form 117
resonant scattering 397
respiration motion 661
respiratory detecting 748
respiratory motion 715
– detection 763
reverberation time 104
R2-filter 320
rise time 64
rise-time-jitter ratio 464

rms-value 38, 45
ROC-curve 452
roundtrip time of arrival 776

s
SAGE 10
– algorithm 457
salt mine 707
sample & hold mode 213
sampling circuit 669
sampling efficiency 235, 266
sampling gate 681, 682
sampling rate 124
sampling theorem 124
scalar potential 602
scalar radar equation 393
scattering directive pattern 399
scattering length 392
scattering parameters 139
Schröder backward integration 104
Schur product 127
search & rescue 745
self-reciprocity 386, 625
sensor array 672
sensor network 765
sequential sampling 223, 230
sewer pipe 703
SFCW-radar 297, 306
shape factor 40
short dipole 435, 741
short time integrator 150, 250
side lobe suppression 104, 537
SiGe 664
signal droop 682
signal energy 38
signal feedthrough 682
signal flow graph 139
signal-to-noise ratio 47, 148, 194, 257
sinc-pulse 73
single sided bandwidth 60
single sided spectrum 57
single-chip sensor 672
singular value decomposition 758
SiSo-system 101
slew-rate 40
sliding average 149
sliding correlator 248
slope-amplitude coherence function 41
small object 367
Snell�s law 614
SNR-value 312, 316
space invariant 639
space-time convolution 638
S-parameters 406
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sparse scene 553
spatial frequency 370, 604
spatial resolution 534
spectrum 56
specular reflection 397
speed measurement 290
spherical deformation pattern 425, 461
spherical harmonics 429
spherical mode expansion 429
spherical wave 368, 371
spiral antennas 749
spurious free dynamic range 193
stability 100, 639
stacking 151
standard deviation 47
state space model 118
state vector 118, 120
stationary process 52
steering filter 536
step function 202
step recovery diode 206
step response 202
stepped frequency continuous wave 306
– radar 297
stepped frequency radar 654
stimulus generator 678
storage capacitor 682
stroboscopic sampling 207
structural efficiency 417, 426
structural reflection 410
sub-sampling 207
surface penetrating radar 23
switching noise 674
synchronization unit 679
synchronous averaging 151
synthetic aperture radar 562, 643
system in package 665
system matrix 120
system performance 195
systematic error 178, 702

t
target displacement 476
target identification 10
target shadowing 763, 764
TDR 23
TDT 23
thermal noise 146
– power 147
through rubble detection 745
through wall detection 762
through wall radar 23
time 20
time aliasing 105, 125, 442

time difference of arrival 294
time domain 5
– network analyser 347, 709
– reflectometer 79, 690
– transmission 23
time drift 483
time gating 241
time invariant system 96, 98, 639
time on target 290, 499
time reversal operator 558
time variable gain 241
time-bandwidth product 61, 64, 226
time-reversal 330
– technique 157
toggle frequency 679
total reflection 616, 727
T-parameters 185
trace estimation 763
track & hold mode 217
track before detect 499
track-and-hold 681
track-to-hold-step 682
transfer function 115
transition frequency 667
transmission coefficient 139
transmission matrix 554
transmission parameters 139
transmitter 672
trapped people detection 762
trapped victims 745
triangular pulse 72
triangulation 778
trigger jitter 170
trilateration 777
tunnel diode switch 204
two sided bandwidth 60
two-sided spectrum 55

u
ultra-wideband sensing 655
ultra-wideband signals 674
ultra-wideband 7
unambiguous range 69, 261, 449
unbalanced mode 137
uncertainty relation 64
unconscious victims 745
UWB-radio pulse 62
UWB-regulation 11
UWB-signal 9, 32

v
variance 47
vector potential 602
vermin detection 658
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video filter 494
virtual family 716
virtual point source 382
voltage- and time-histogram 48
voxel 534

w
Walsh-Hadamard transform 256
water molecule 597, 689
wave impedance 134
wave number 370, 502, 604
wave vector 370
wavefront detection 731
wavefront migration 546
wavelength 370, 604

Welch�s method 339
well resolved scatterer 556, 558
white box model 113
wideband ambiguity function 66
wideband modulator 679
wideband processing 69
Wiener-de-convolution 518
Wiggel plot 258, 498
window function 515

y
Young�s inequality 39

z
zero-pole-gain form 117
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