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THE GOAL OF
NEUROIMAGING IS
TO LOOK INSIDE
SOMEONE'S HEAD,
AND QUANTIFY
HOW THE BRAIN IS
BUILT AND WHAT
THE BRAIN IS
DOING - T. KOSCIK




THE KEY THING TO
REMEMBER IS THAT
THIS BRAIN
ACTIVITY IS JUST
NUMBERS
RECORDED BY A
MACHINE
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Vertices | Edges | Faces | Cells
" oD | Point . o 1
Scalar Vector Matrix Tensor o
[~ Eﬂ 1-D | Line _ s 2 1
2 3 4 F'] 7] [5 4.] 2D | Square : : 4 4 1
3-D | Cube <= 8 ik 6 1
Difference between a scalar, a vector, a matrix and a tensor '
4-D | Hypercube 16 32 24 8 1

N U MB ERS IN Numbers in space can represent data in any dimension

D”:FERENT All of these are tensors
DIMENSIONS E.g. Rank O tensor, Rank 1 tensor, etc.




WHAT CAN NUMBERS
IN SPACE REPRESENT

= Anything!
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DIFFERENT WAYS NUMBERS CAN REPRESENT IMAGES

Grayscale

Grayscale image (32 x 18)

4
0 |
28 T1]..» F(27,7)=0
1 1T [
y 1 g black pixel
| 4 '-"‘
1] "F(29, 18) = 190
gray pixel
15w Meeuienes F(O, 14) = 255

white pixel

RGB

RGB Channels

35 [)165 | 163 | 165 | 165
- Channel 3 "
F(0, 0) = [11, 102, 35] Blue Intensity " N '
Values 1 166 | 166 | 164 | 166 | 166
il 156 | 158 | 162 '1'§5' 166
Channel 2 ( 102 )169 167 | 169 | 169 | .2 |g2 | 167
Green Intensity .~ —— .
valias 3 170 | 170 | 168 | 170 | 170 57 | 167
A 60 | 162 | 166 | 1657| 170
- y AR
v 11 ) 158 | 156 | 158 | 158 | ...
¢ /| 63 | 168
159 | 159 | 157 | 159 | 159
Channel 1 58 | 168
Red Intensity
Values 149 | 151 | 155 | 158 | 159
Color Image
146 | 146 | 149 | 153 | 158
145 | 143 | 143 | 148 | 158

(pretend this pic is in color with green grass, | guess)




"UNSPOOLING"” A MATRIXINTO AVECTOR

reshaped image vector
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AN INTENSITY & POSITION MATRIX

Mask

Brain Image

000000 .000000 000000 000000
.000000 000000 .000000 000000
.000000 . 000000 .000000 .000000
.000000 .000000 . 000000 .000000
.744162 .478899 .000000 .000000
. 000000 . 000000 . 000000 . 000000
.000000 .019950 .634158 .249123
.000000 .689184 .295059 .250714
000000 .000000 000000 000000
.000000 000000 .877389 049359
.000000 . 000000 .000000 .000000
.000000 .243541 . 706925 .000000
.000000 .000000 . 000000 .000000
. 000000 . 000000 . 000000 . 000000
.000000 .000000 . 000000 .000000
.000000 .000000 000000 165.769451
.000000 .000000 .000000 ©.000000

.000000 0.000000
.000000  0.000000
.000000 0.000000
.000000 12.828690
.009554 173.172266
. 000000 . 000000
. 000000 . 000000
. 000000 .264419
. 809870 .524335
. 738159 767021
. 725941 .408115
. 000000 . 000000
. 000000 .000000
. 000000 . 000000
. 000000 . 000000
. 000000 .000000
. 000000 . 000000

.000000
.000000
.000000
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.000000
.788473
.000000
.000000

000000
.000000
.000000
.341911
.000000
000000
.000000
.000000
000000 000000
.000000 .000000
.813808 .061467
.000000 .000000
.000000 .000000
000000 000000
.000000 000000
.296342 000000
.000000 .000000
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Values = INTENSITY of current voxel at any Mask = Binary value of ONE if voxel at current
given POSITION POSITION has a non-zero intensity value



diml dim2 dim3
114 107 79
114 116 65
106 89 90
133 97 113
122 4
107 96 105

80 81
79 102

/0
66 96
47 99
09

TWO MOST IMPORTANT
PIECES OF INFO

What's the number?
VALUE

Where is that number located?

LOCATION
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ll i t-stat
e = +9 +18

0

g dw

VALUES OF A 3D IMAGE =Raw intensity values
CAN REPRESENT MANY

THINGS =Statistics: t-stats (above), f-stats, p-values

=A parcellated atlas
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TIME FOR \M/<WARD BRAIN EXAMPLE
‘ - ? .LOEIJHING AT DATA IN REAL TIME :
-
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BASIC IMAGING
STATISTICS

Statistical analyses are often
just paring down
multidimensional brain data to
single representative values
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" think I understand. SCRSS

ANY QUESTIONS?




“ALLITIS IS CUBES

MADE OF NUMBERS

MY DUDES." - =R
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TAKE HOME MESSAGE
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