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Background

How MRI Works

Q)In magnetic field pro-
duced by MRI, atoms line
up either north or south,

8 HowStuffWorks

e Previous Histological Atlases
e MRI: Magnetic Resonance Imaging

Atoms spin in random When radio frequency
directions, like tops, About half the atoms go  pulse Is applied, the
. H around thelr Individual  each way, but there are unmatched atoms
L ROI . Reg |On Of I nte reSt magnetic fields. a few unmatched atoms. Spin the other way.

The energy sends a signal to a
When the radio frequency is turned computer. The computer uses a

off, the extra atoms return to mathematical formula to convert
normal position, emitting energy. the signal Into an image.
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Transform to Baboon Matrix {
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Isolate ROI e Draw and shrink ROI

Converted from nifti to image file
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Smooth ROI Change decimal values




%sconvert big mask to many small binary masks
%sadd label we want
A=template;

A(A==1) = 0;
A(7<=A & A<=12 | 14<=A & A<=16 | 23<=A & A<=29 | 31<=A & A<=41 | A==250) =1;
A(A~=1) = 0;

niftiwrite(A, '280_export.nii');




MIPAV — ROI Editor
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LUT Algorithms
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slice index [total number slices=539]

Save Help
Resample
Transform
No Transformation
1 mage ed matrix
® | Read matrix from file Big Baboon_Reg.mix
Image origin is in the upper left hand corner (first slice).
Righthand coordinate system.
User defined transformation matrix
Tx (mm| Sx |1 SKx 0
Ty Ry Sy 1 SKy 0
Tz Rz Sz 1 SKz 0
Options
Interpolation: Trilinear S
Interpolate For : Constant FOV ) Unrepeated Begin & End Matching
Rotate About: ® | Origin Center € scanner er
| Retain original image size Pad image to include entire original image
Out of bounds data: Image minimum 2
Out of bounds intensity value: 0.0
( utput es to input ran,
Process each slice independently (2.5D).
v | Update origin.
ransform }
Invert matrix
OK Cancel Help




ROI Editor
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[3d brain composer]

4 Slice spacing:
Search: cwm : cerebral white matter Fit width (213%) =

Slice: | < 85 (242 -10.2 mm ant. ac Rotate view:
AL 20 O

Regions in this slice (region
hierarchy)

1: area 1 of cortex
(somatosensory)

2 : area 2 of cortex
(somatosensory)

23a : area 23a of cortex
23b : area 23b of cortex
29a-c : area 29a-c of cortex
30 : area 30 of cortex

31 : area 31 of cortex

3a : area 3a of cortex
(somatosensory)

3b : area 3b of cortex

. (somatosensory)
Properties 4 : area 4 of cortex (primary

Selected region: cwm : cerebral
white matter

Available plugins

RegionTree




ROI Editor — FlJl/ImageJ




Thalamus, Insula, and Amygdala






Combining Regions



%load in roi 1

ROI1 = niftiread('1.nii');
%load in roi 2

ROI2 = niftiread('2.nii');
%load in roi 3

ROI3 = niftiread('3.nii');
%add ROI2 to ROI1
ROI1(ROI2==1) = 2;

%add ROI3 to ROI1
ROI1(ROI3==1) = 3;
niftiwrite(ROI1, 'ROI_Combined

«nii'):



MIPAV — ROI Editor




Final Product







Applications of Atlas

e PET Imaging
e Progression of Diseases
e Reference

Example of PET scan



Other Projects

e 3D printing
e Microglia
e Benchwork
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Mistakes Made and Lessons Learned

Time and Place for

Perfection

Desktop Organization

Trial and Error
How to Save
Parts of the Brain
How to 3D print
something
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