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Visual field maps
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Visual field sign reversal
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Q ualetarifield
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Topographic map

ping with travelling wave stimulus
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Rings stimulus gives eccentricty

fMRI Response

Time

LEFT VISUAL CORTEX

wer vertical mendian
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Wedges stimulus gives polar angle

fMRI Response

RIGHT VISUAL FIELD

LEFT VISUAL CORTEX
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A\VAVAVA

Phase: Eccentricty or polar angle of response field
In principle, you get a continuous read-out

of wsual Feld Iocatlon W|th phase.
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Cohere

eno

Response amplitude at stimulus frequency

NCe = Sum of response amplitude at all frequencies

(A number between O - |)

Figure 1

File Edit View
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Insert Tools Desktop Window Help
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Response amplitude at stimulus frequency

Contrast-to-noise ratio =
Mean of response amplitude at noise frequencies

Unbounded number (bigger the better)

eNOo Figure 1
File Edit View Insert Tools Desktop Window Help
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Tricks for dealing with hemodynamic lag
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Why we might not get perfect vertical
meridian response
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Measuring receptive field size
with duty-cycle

“Duty-cycle”
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Estimate “‘receptive field” of voxel,
rather than use response phase
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Nature 20:352-5
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Model response of voxel

Stimulus RF Hemodynamic response

\VAVAVA

Time

Model Response
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Turning off stimulus to get response
from foveal response fields

ponse
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Nifti image format

® Neuroimaging Informatics Technology
Initiative (Bob Cox - NIH)

® Backwards compatible with Analyze
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Nifti image format

® Qform (usually the orientation of your
slices in the magnet)

® Sform (usually the orientation of your slices
in the magnet alighed to the volume
s e A NAOUN)

DN S

{ LI o R, o / -e Ay p - Lan .,- - 4
< A FRF e L s e R .
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Image coordinates Magnet coordinates

e
-~ "

Magnet coordinates Qform Image coordinates

Xmag rsyy sy r1s13 b Xim

¥Ymag | _ | 521 S22 Sa3 Eymm Yim

Zmag rS31 IS3p Sz bz | £im
1

1 0 0 0 1
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Magnet coordinates Qform Image coordinates

Xmag rs17 S22 rs13 bemm Xim
¥mag 531 522 fsa t'-rnrn }"'
Zm a-gl rs= 1 rS= a rsas Zin

So the Qform is the transformation that
converts a voxel location in the image
to a location in mm in the magnet.

i.e. Qform = image2magnet
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Magnet coordinates Qform Image coordinates

Qform Rotation Scaling Translation

rS;1 ISy Sz lymm | fz1 T2z T3
rs31 Sy IS3z Ly ry 32 a3

-

rsj; rsia rsis l'rmrn] [rn ria i3

0 0 O

o 0o 0 1

® Remember that matrix multiplication is non-
commutative (order matters!!!!)

® Scaling factors usually specify voxel size

® Nifti’'s image coordinates are O (not |) based

Magnet coordinates Qform Image coordinates

Xmag rsi1 rsiz rsis bemm 1

[ Ymag | _ | Su ISz ISa3 tymm } 0
- b

0

FSn Mg T

- | r5,, g mm |
) e e e 1
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To transform from an inplane voxel
location to an epi voxel location

inplane2epi = inplane2magnet * magnet2epi

inplane2epi = inplane2magnet * inv(epi2magnet)

=
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But, what about when you want to transform from a
volume to a inplane taken on different days
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We need an alignhment!

® Find the transformation that minimizes the
difference between the inplane and volume (i.e.
inplane2volume) using mrAlign

® Then make the sform of the inplane be a
transformation into the magnet coordinates as if
the head were in the same place as when the

volume was taken.
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We need an alignhment!

SfOrmianane = inPIanezmagnetvolume session

sforMinplane = inplane2volume * volume2magnetyolume session

Wednesday, June 10, 2009



Now transforming inplane to volume
coordinates is easy!

Zyplume

1

£ Inplane

1

Xyolume -’f.n'n,c-.n'ane
¥voiume Sf -1 . cf Yinplane
= I: orm giume ] . ( OrMinpiane ] .
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Once you have aligned the inplane to the volume,
you can use the header information to align the
EPI’s to the volume

Qforminplane = inplane2magnetepi session

Sforminplane = inPIanezmagnetvolume session
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Now to display on any volume (or surface or
flat map) we can convert from volume
coordinates to epi coordinates

T~
/7~ inv(Sformepi) A
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Note that we always align to a “canonical” volume, so
that the sform = image2magnetyolume session

—

L3 g l’-

~ So, the volumes sform is set to its

wn qform
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Surfaces and flat maps

L

A R T

.,.g." . PR W ""af

Wednesday, June 10, 2009



Segmentation

Use Free Surfer, SurfRelax, Caret or other software to
segment gray/white matter. (i.e. find the volume coordinates
of outer and inner surface of cortex).

This will generate 2 files: Inner and Outer surface

a N O Figure 1
File Edit View Insert Tools Desktop Window Help
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Triangulated surface
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Triangulated surface

eSO 0 Figure 3

File Edit View Insert Tool\' Desktop Window Help Surfaces are a list of vertices
and their corresponding
\ location in the volume:

> DB’.CE} 5 BC) +T_ DE

;/“« Vertex | = [29.76 120.2 128.8]
Vertex 2 = [30.7 119.8 128.5]
Vertex 3 = [30.97 120.2 127.9]

And a list of trios of vertices
that are in each triangle:

Triangle | = [Vertex |,Vertex 2,Vertex 3]
Triangle 2 = [Vertex 2,Vertex |7,Vertex 5]
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Flat maps

Every point on the flat map corresponds to a
location in the volume, so again, we use
the volume sform for the flat map.
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Surface based registration using Caret

Your subject’s brain Atlas brain
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http://brainvis.wustl.edu/wiki/index.php/Main_Page
http://brainvis.wustl.edu/wiki/index.php/Main_Page

