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AC, see anterior commissure
AC-PC line, 54
aliasing, 49, 50
alternative hypothesis, 110
anatomical variability, 53–54
anterior commissure, 54
AR(1) + white noise model, 91
artifacts, 35
autoregressive moving average model, 91

balloon model, 153
basis function, 21, 31, 77

constrained basis set, 79–81
Bayesian inference, 153
Bayesian statistics, 111
beta-series correlation, 133–134, 163
between-modality registration, 22
bias field correction, 56
Bonferroni, 122
Bonferroni correction, 117
bounding box, 54
brain extraction, 56–57
Brodmann’s area, 178, 181–182

circularity, 116, 184
classifier, 161, 167–172

assessing accuracy, 171
characterizing, 171–172
linear, 167
nonlinear, 167
sensitivity analysis, 171–172

cluster forming threshold, 114, 115
computational anatomy, 61
conditional independence, 150
conjuncion inference, see statistical inference;

conjunction
connectivity

effective, 144–155
functional, 131–144

convolution, 32–74
coordinate space, 54
coordinate system, 15–16
coregistration, 60

cost function, 18, 21–26
correlation ratio, 25–26
least squares, 22–23
mutual information, 23–25, 46
normalized correlation, 23

cost function masking, 69
cross-validation, 165, 171
curse of dimensionality, 161

data organization, 202–204
deconvolution, 75, 133, 135, 136
default mode, 140, 159
design optimization, 98–99
diffeomorphism, 61
dimensionality reduction, 161, 167
directed graph, 145
discrete cosine transform basis, 88
dispersion derivative, 77
distortion correction, 38–41
drift, 6, 86
dropout, 38, 39
Duvernoy atlas, 178
dynamic causal model, 152–154

efficiency, 95–98
entropy, 23

false discovery rate, 121–123
familywise error rate, 117–121
FDR, see false discovery rate
feature selection, 161, 164–167
file format

Analyze, 209–210
BRIK, 209
DICOM, 209
MINC, 209
NIfTi, 63, 208–210

filter
high-pass, 32, 33, 88
low-pass, 32, 33, 92

finite impulse response model, 77–80, 98, 186
FIR, see finite impulse response model
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fixed effects model, 6, 104
fMRI

event-related, 5, 133
resting-state, 140

format
numeric, 13–15

Fourier analysis, 31
Fourier transform, see Fourier analysis
Friston, Karl, 8
full width at half maximum, 51, 118
functional localization, 130
functional localizer, 185
functional specialization, 130
FWE, see familywise error rate

Gauss Markov theorem, 193
Gaussian random field theory, see random

field theory
general linear model, 6, 103, 191–200

estimation, 191
multiple linear regression, 193
simple linear regression, 192
weighted linear regression, 196

geometric distortion, 38
ghosting, 35, 36
glass brain, see maximum intensity projection
GLM, see general linear model
global signal covariate, 158
Granger causality, 154–155
Granger causality mapping, 154
graph theory, 155
graphical causal model, 150–152
grid computing, 202

hemodynamic response, 2, 71–77, 133, 186
assuming a shape, 79
canonical, 75–77
linearity, 6, 73–74, 187
temporal resolution, 81–82

homogenous coordinates, 20
HRF, see hemodynamic response

ICA, see independent components analysis
independent components analysis, 37–38, 44, 50,

138–143, 159, 167
inference, see statistical inference
interleaved acquisition, 41
interpolation, 18, 28–31, 46

higher-order, 29–31
linear, 29, 47
nearest neighbor, 28–29
sinc, 29–30, 47

jitter, 97
joint histogram, 24, 25

Lagrangian multiplier, 149
linear discriminant analysis, 170
LOWESS, 88

M-sequence, 98
machine learning, 6, 160
masking, see statistical inference; masking
maximum intensity projection, 175
metadata, 14, 208
mixed effects model, 6, 100–104

between subject variance, 100
compared to fixed effects model, 100–102
ordinary least squares, 104
two stage approach, 102–104
within subject variance, 100

modeling
ANOVA, 199
contrasts, 194
design matrix setup, 197–200
interactions, 109
mean centering covariates, 105–108
motion parameters, 84
paired t -test, 197
response time, 82–84
t -test, 197

mosaic data storage, 210
motion correction, 43–50

interactions with slice timing correction, 48
interactions with susceptibility, 47–48
prospective, 47
quality control for, 47

multifiducial mapping, 175
multiple testing problem, 116
multiscale optimization, 27
multivoxel pattern analysis, 6, 163
MVPA, see multivoxel pattern analysis, see

multivoxel pattern analysis

NaN, see not a number
network analysis, 155–159

preprocessing for, 157–159
neurological convention, 16
noise, 86–92

1/f, 86
normalization

children, 67–68
choosing a method, 63–64
data with lesions, 68, 69
elderly, 68
landmark-based, 60
quality control, 65–66
special populations, 66–68
surface-based, 62–63, 175
troubleshooting, 66–67
volume-based, 60, 175

not a number, 59
nuisance model, 133, 157–158
null hypothesis, 110

operating systems, 202
orthogonal sections, 174
orthogonalization, 84
overfitting, 170, 161–170

P-value, 110
parametric modulation, 82
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parametric simulations, 119
partial least squares, 143–144
path analysis, see structural equation modeling
pattern information analysis, see multivoxel pattern

analysis
PC, see posterior commissure
PCA, see principal components analysis
percent signal change, 186–189
peristimulus time averaging, see selective averaging
PET, see positron emission tomography
phrenology, 130
physiological motion, 49
PLS, see partial least squares
positron emission tomography, 4
posterior commissure, 54
power, 111
power analysis, 126–129

post hoc, 129
ROI-based calculation, 127

power spectrum, 31, 32
PPI, see psychophysiological interaction
precoloring, 92
prewhitening, 90–91, 196
principal components analysis, 132, 137–138, 167
probabilistic atlas, 179, 182
processing stream, 10, 35, 58–60
project management, 204–205
psychophysiological interaction, 134–136, 158–159

quadratic discriminant analysis, 167
quality control, 34–38
quantization error, 15

radiological convention, 16
Raichle, Marcus, 140
RAID, 202
random field theory, 51, 114, 117–119
rank deficient, 194
recursive feature elimination, 167
region of interest, 116, 164, 183–189

for inference, 126
registration

landmark-based, 55
linear, 63–64
nonlinear, 63–64

regularization, 26–27
RESEL, 118
ROI, see region of interest

scripting, 205–207
searchlight procedure, 172
seed correlation, 131–133
selective averaging, 75
SEM, see structural equation modeling
skull stripping, see brain extraction
slice timing correction, 41–42
small volume correction, 126, 183
small-world network, 155–156
software package, 7

AFNI, 8–9, 25, 60, 202
alphasim, 119
group modeling, 105

AIR, 23, 26, 27

ART, 64
BFC, 57
Brain Voyager, 8, 9
CARET, 62, 175–177
choosing, 10
DARTEL, 61, 64
FastICA, 142
FreeSurfer, 9, 62, 63, 176, 179
FSL, 8–9, 23, 25–28, 58–60, 88, 91, 115,

143, 202, 205
FIRST, 179
FLIRT, 64
FLOBS, 79, 80
FNIRT, 61, 62, 64
FSLView, 65, 174
group modeling, 105
MELODIC, 141
randomise, 120

GIFT, 143
IRTK, 64
MATLAB, 205
mricron, 175
PERL, 205
PyMVPA, 170
Python, 205
R, 170
SPM, 8, 25–27, 57–59, 77, 91, 132, 176, 202, 205

group modeling, 105
SnPM, 121

SYN, 64
TETRAD, 150–153
UNIX, 205
XNAT, 204

spatial smoothing, 50–52
spatiotemporal classifier, 163
spikes, 35, 36
spin history, 43
statistical inference

Bayesian, 111–112
classical, 110–112
cluster mass, 114
cluster size, 114
cluster-level, 112–115
conjunction, 125
conjunctions, 126
masking, 125
nonparametric, 119–121
set-level, 112, 115–116
voxel-level, 112–113

statistical learning, see machine learning
stimulus correlated motion, 44
stimulus-driven transients, 131
structural equation modeling, 146–149, 154
support vector machine, 164, 170

Talairach atlas, 55, 177–178
Talairach space, 17, 54, 179–181
Talairach, Jean, 17, 19, 54
template

custom, 68
ICBM-152, 56
MNI, 55, 60, 178, 181

temporal derivative, 77
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TFCE, see threshold free cluster enhancement
threshold free cluster enhancement, 115
tissue segmentation, 57–58
transform

affine, 18–19, 60
discrete cosine, 21
linear, 18, 19
nonlinear, 19–21
piecewise linear, 19
rigid body, 19

Type I error, 111
Type II error, 111

unified segmentation, 58
UNIX, 202, 203

voodoo correlations, see circularity
voxel, 13
voxel-counting, 185

within-modality registration, 22
Woods criterion, 26
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