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UNIFORMITY MEASUREMENTS

SPATIAL UNIFORMITY DENOTES THE
CAPABILITY OF AN IMAGING SYSTEM TO GIVE
THE SAME PIXEL INTENSITY VALUE OF AN
OBJECT IRRESPECTIVE OF THE POSITION OF

THE OBJECT WITHIN THE SCAN PLANE

HOW TO TRANSFER DIGITAL
IMAGES ONTO AN INDEPENDENT
IMAGE PROCESSING SYSTEM
(WORKSTATION)

1) MAGNETIC TA

PROBLEMS: DATA FORMAT

2) VIDEO OUTPUT OF DISPLAY CONSOLE
PROBLEMS: 8 BIT A/D CONVERTER

3) SERIAL INTERFACE (i.e. RS$232 etc.

PROBLEMS: SYSTEM ARCHITECTURE
KNOWLEDGE, FORMAT DATA



UNIFORMITY TEST OBJECTS:

CT SCANNERS: WATER PHANTOM

GAMMA CAMERAS:; UNIFORM RADIOACTIVITY

SLAB (FLOOD FIELLD PHANTOMS)

MR SCANNERS: PARAMAGNETIC 1ONS
SOLUTIONS (i.e. CuSO4) GIVING UNIFORM MR

SIGNAL ON THE OVERALL FOV
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HISTOGRAMS (UNIFORMITY TEST OBJECTS)

SET CALCULATE SET WINDOW
WINDOW AT AND DRAW AT THE
THE CENTER THE CENTER OF
OF THE HISTOGRAM THE SECOND [
FIRST TEST TEST OBJECT
OBJECT
(rectangle) histo (rectangle)
setwindow dhisto setwindow

EXC.2

CALCULATE
AND DRAW
SECOND
HISTOGRAM

histo
dhisto




UNIFORMITY INDEXES

INTEGERAL UNIFORMITY:

Lmax - Lmin

Lmax + Lmin

X 100

UNIFORMITY MAP

M = Modal value = Gray level correspondmg to
histogram peak

Li: 0<1<(M-02M)

L2: (M-02M) <1< (M-0.1M)
13 (M-01M)<I<M

L&: M<I<(M+01M)

I5: (M+01M)<I<(M+02M)

READ UNIFORMITY TEST OBJECT IMAGE

inifmt26c 11010
clear 07

setwindow 0 0 511 511
pause

winfrdisk 4096 imma.1 506a -1
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UNIFORMITY INDEXES

INTEGERAL UNIFORMITY:

Lmax - Lmin

Lmax + Lmin

X100

UNIFORMITY MAP

M = Modal value = Gray level corresponding t
histogram peak '

Li: 0 <l < (M-02M)

L2: (M-02M) <1< (M-0.1M)
L3: (M-0.1M) <I<M

L&: M<I<(M+01M)

L5: (M +01M)<l<(M+ 02M)

HISTOGRAMS (UNIFORMITY TEST OBJECT)

rectangle 75 70 185 180
setwindow 76 71 184 179
pause

histo 506a

pause

dhisto 861 0 500 200 255 255 506a
pause

setind 0

rectangle 337 97 447 212
setwindow 338 98 446 211
pause

histo 506a

pause

dhisto 861 257 500 200 255 255 506a



exc.l READ UNIFORMITY TEST OBJECT IMAGE

inifmt 26c 1 1 01 ¢

clear 0 7

setwindow 0 0 511 511

pause

winfrdisk 4096 imma.l 506a -1

exc.2 HISTOGRAMS (UNIFORMITY TEST OBJECTS)

rectangle 75 70 185 180
satwindow 76 71 184 179

pause

histo 506a

pause

dhisto 861 0 500 200 255 255 506a
pause

setind 0

rectangle 337 97 447 212

setwindow 338 98 446 211

pause

histo 506a

pause

dhisto 861 257 500 200 255 255 506a

exc.d
UNIFORMITY LOOK UP TABLES

scalin 0 0 129 0 506a
scalin 130 50 144 50 506a
scalin 145 120 158 120 506a
scalin 159 190 172 190 S06a
scalin 172 255 255 255 S506a
luctd 4 1 0 255 506a

lutd 4 2 0 255 S06a

lutd 4 3 0 255 506a

lutm 4

pause

lutm 0

pause

scalin 0 0 187 0 506a
scalin 188 S0 208 50 506a
scalin 209 120 228 120 506a
scalin 229 190 248 190 506a
scalin 249 255 255 255 506a
lutd 5 1 0 255 S06a

lutd % 2 0 255 506a

lutd 5 3 0 255 %06a

lutm 5

scalin 0 0 130 0 S06a
scalin 131 200 144 200 506a
scalin 145 0 172 § 506a

scalin
pause

lutd 6
pause

scalin
scalin
secalin
scalin
pause

lutd 6
pause

scalin
scalin
scalin
lutd &
pause

lutm 6

173
10

090
145
159
173

20

090
159
173
jo

255
255

144
200

255 255 506a
506a

0 506a
158 200 506a

0 172 0 506a

255
255

158
200
255
255

255 255 506a
506a

0 506a

172 200 506a
255 255 506a
506a



UNIFORMITY MAP

scalin 0 0 129 0 506a

scalin 130 50 144 50 506a
scalin 145 120 158 120 506a
scalin 159 190 172 190 506a
scalin 172 255 255 255 506a
jutd 4 1 0 255 506a

lutd 4 2 0 255 506a

lutd 4 3 0 255 506a

lutm 4

pause

utm 0

pause

scalin 0 0 187 0 506a

scalin 188 50 208 50 506a
scalin 209 120 228 120 506a
scalin 229 190 248 190 506a
scalin 249 255 255 255 506a
futd 5 1 0 255 506a

lutd 5 2 0 255 506a

lutd 5 3 0 255 506a

lutm 5

scalin 0 0 130 0 506a

scalin 131 200 144 200 506a
scalin 145 0 172 0 506a
scalin 173 255 255 255 506a
pause

lutd 6 1 0 255 506a

pause
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