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Sensitivity Enhancement Detection sensitivity
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A Statistical control
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Smith et al., Neuroimage (1999)

High-Pass
Filter

Regressors

Statistical analysis: Design

images

EEEEE R R Y

‘w1 _-0007-00330-000390-01.mg

parameters

CL T T T T T T T T T e ettt

parameter egimabilty

Respiration Modulates BOLD Contrast at Rest
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General Linear Model

A Observed data = predictors*weights + error

A Basic concept

T The model predicts the observed data using a
combination of predictors (which we will call basis

functions) that are weighted by a set of weights (which
we will call parameters)

i Whatever part of the data are not modeled goes into the
error
A Results of the model:
T Estimates of the true value of parameters
1 Statistical tests of whether parameters are non-zero
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Estimation and Inference
Components

A Design matrix

A Contrast diagram

A Statistical parametric map
A Results table

Y=Xb+e

Basis functions

- Used to model the hemodynamic time course

- A basis function set combines a number of function
to describe a more complex function.

Fourier analysis

The complex wave at the top
can be decomposed into the

n) [ANVERNVERNPE  sum of the three simpler waves
shown below.
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Statistical Modeling

STIMULUS FUNCTION
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High-Pass Filter
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Serial Correlation
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Full Block Design Model
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Improved Model

Convolve stimulus function with
model of BOLD response
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Canonical HRF (2 gamma
functions)
plus Multivariate Taylor
expansion in:
time (Temporal Derivative)
width (Dispersion Derivative)

The temporal derivative can
model (small) differences in the
latency of the peak response.

The dispersion derivative can
model (small) differences in the
duration of the peak response.
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Conditions are convolved with the canonical Specifying multiple conditions
hemodynamic response function. Create a text file of this type:

Execute the file at the MATLAB prompt:

Load the resulting Hand_conditions.mat file under multiple conditions.
Regressors are not.

Motor Systems
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Gesture imitation

A Single subject i multiple session
design

AFixed length epoch timing

A Univariate estimation

AHRF + time derivative basis function
A Task contrasts
A Task conjunctions
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Data Acquisition Details

BOLD-contrast using echo
planar imaging

3.0 T system

32 channel head coil
GRAPPA acceleration

58 axial slices per volume
TE 30 ms

TR 3510 ms

2.5 mm3 voxels

Linear {affine} component

X1 =1.08240.096*Y 0.028*Z +0.970
Y1 = 014250 +1.172% +0.312°2 14643
21 = 0.026% 0.358+Y +1.235°2 15524

16 nonlinear iterations
7 x 97 basis funcions
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Imitation vs. Observation Contrasts

Imitation Observation Difference




