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What is MaZda?

specialised software tool for calculation of texture
features (parameters) in MR images

within defined regions of interest

as feature maps (image filtration)

written in C++ and compiled for a graphical user
interface of Windows 9x/NT/2k system

MaZda — acronym for co-occurrence matrix
— Macierz Zdarzen in polish

under development since 1996



Integration of MaZda, RoiEdit,
BMPView and Convert
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Image analysis with MaZda

Choosing -
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Loading and viewing image

Llnh:urmatten:l [*.raw]
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Defining regions of interest

Histogram
Roil | Rai2
Area: 12093
FinLum: 1
bl amlum: 213

Viewer for image
histogram within ROI

Windows bitrmap ™ Jmp]

Saving and loading

: Window for changing
regions ROI name (class)
Remak S H
Roid remark [class name): Ok I Cancel |
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File Edit View Analpziz Help

Built-in tools
for ROI editing

Morphological operation
tools for ROI editing

Overlapping and
non-overlapping
ROI mode

Up to 16 ROI
marked with unique
colours

I [=] E3

JRVIEY

Min hax

1 X RS KR l_--|_3|1_-|_

|

[32?‘ 108] |

J




Choosing analysis options (1)

Haar wavelet

Mazda - options  IRAMGVAMMRSLN

Features] Maps ‘wavelets l

Wwiavelet bitz/pixel
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Mazda - options

Features l Maps ] Wavelets]

v BLM features [ COM features v Gradient features

RLM bits/pixel COM bitz/pixel Diztances Gradient bitz/pixel
L3 8 g [ (12 7
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8 ol 3 10 5
Wavelet features " 5 (" g [ 4 {9 * 4
W Calculate Energy {e 4 (+" 4 [ 5 ("8
Maormalization
Wavelet energy & Default "+ 3 zigma 1% -99%
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‘ image normalisation
Wavelet map

| Cancel |




Choosing analysis options (2)

Mazda - options |
Features Maps |Wavelets|
{:| Rk A1 | & Select Clear
% Elrjah;ent Frjatl.:es zelected |4 (4]
- % Mean B ————
N W Wariance .I |5
----- X Skewness s
L (R 5 Mask size
Tree-view for A NorZeros 2l .
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maps selection % Mean ﬁ m
----- Wf Wariance l ]
----- M Skewness : Step
..... ' Kurtosis [i adjustment
----- ¥ Pec.01% N B
..... ¥ Perc 10 —MNomalization———
..... E 2&[.:_523 v| | Fimage © mask | Choosing region
for normalisation
OF.

Cancel |
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Saving and loading
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Analysis
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the analysis

Analpziz in progress.
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Feature maps window

M= E

M= E

Saving and loading :
maps in floating-point format |

Feature value in mouse
cursor co-ordinates

‘Floating-point bitrap [ brf]
Windows bitmap [*.brmp)




Report window (1)

Wi Report Mi=]

Eile  Feature zelection  Toolz
2001-8-1415,29,35.par| 2001-B-27 11471 D.parl 2000-11-2916,00,19.par  2002-2-19 22 25,02 |

Image File: 807-2-30.ima «| x|
ROl File: nevadraw. roi

Image size: B12 8 502
Mir. lunn.: 1

b, lum.- 566 Data header Tab-page keeps
s/t 10 the analysis result

Maormalization = 3 sigma

Histogram analyziz = 'es J
CO matrix analyziz = ez, Dimenzions = 4 = 4, Digtances =2 4

RL matrix analysiz =*v'es, Dimension = 4

Gradient analyziz = v'es, Max pikel valug =16 -
<] _>I_I
Feature name | W 1] 2] o 3 4| el o
@ Lrea 44043 9553 12098 ]
MinMorm a4 -£2 -95 ] Features table
M axMorm 171 227 228 ] -
Wf Mean 20224 20376 20399 g ]
Wf Wariance 4 6122e+05 | 46575%+05 | 4 6853e+05 0 0
Wf Skewness 0241718 -0.23011 028257 ] ]
Wf KLrtosis -0.91426 -1.2226 -1.3215 ] ]
Wf Perc.01% 07 q0a 1218 ] ]
wf Perc.10% 1037 1007 1269 ] ]
wf Perc.G0% 21119 2155 1966 ] ] _ILI
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Report window (2)

Saving selected

features
Foi? class name: oK I [ Carwcel
|:la:;"lrr"m
[¢ Uss for discriminastive anslysic
fippl changes lo
1+ thiz cobamn only
™ all cobaiee of e clas
1™ all cxburnen of thee document
POE+ACC [ ]
Feature name =
S[4.4|Correlat = —
1£5dl]_GLE\-'NDn|. Fisher coefficient |
GrSkewness Feature name: F
erl BlevNonl e sy Blewon) 64,0371
Sla-ALotelal ey Glevonl) 63,2291
f e o |46do_RLNonUni 43 3061
S[Elf-E ]E D"elat Wertl GLevMaonl 38.0276
4é i ] e o, (125 RLNanUni 34,6578
RN et _ALNonUni 16,6639
- BRI B Sk arness 29132
Grkurtozis B 0360
S[5.-B)Comelat 31730
5[4 -4]Carelat 2EE73
| A
Accept I Diizcard |

WE R eport [_ O] x|
File Feature selection  Toolz

2001 -B-1415,29,35.par| 2007-6-27 11471 El.parl 2001-11-29 16,00,19.par  2002-2-12 13,2400 |

Image File: G07-2-30.ima <] x|

ROl File: newdraw. roi
Image zize: 5121 512
ke, ;1

bl ax. lumn.; 236
Bitz/pixel: 10

Mormalization = Mo
Higtogram analysiz = Yes
CO matrix analyziz = Mo
AL matrix analysiz = Yes, Dimension = 4
© ot Aanalyziz = Yes, May pisel value = 16

Region (class)
selection icons
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Feature name . of 1 | 2 | of  Class... | of  ClazsMa... | o 5 | -
@ Area 47197 204 1712 1386 4516
X . . 17711 165.73 48.846
/v Feature selection icons 2z 15372 21378 |
."'.JlJ SRUWHUX"’ R nlllal sl L Pl B | '29':'55 '2?325 1 I:IEE-I
X ke 081154 11.307 1216 11.973 0.BEYET
- Perc 0% 92 108 107 104 26
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X Perc.B0% 128 174 174 167 45
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Automation of analysis

Script language commands: Swazis 0 s i £

Loadl mage fil e _path_and nane
LoadRO fil e path _and nane
LoadOptions file path_and nane
RunAnal ysi s
SaveReport file path_and nane
Cl oseReport
SaveMap fil e _path _and nane

A8 & 7 9 10 ElEE 13 14

[/ and : for renarks 27, 334)

—" | Eile
IJ:'I Load image... Chl+L
r': - Faw optionz. ..

Save az... Chl+5

Load RO ...
Save ROl ...




Further analysis
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m b11 - 2001-10-25 12,08, 45.zel

Filez Optione  Analysis
Input (data)

| Toolz

IS[=] E3

Clagzifization  About  Exit Help

Output (report)

*labhel

converted data:

*features

1 CechalZ

2 CechalZs

foategories

1 1

2 2

3003

*data
11 700 100
2 2 1so0o0 0 11
33 0.4 120
4 1 &S00 100
5 2 1s00 0 1z
&3 0.8 120

*end

«J

PCA analyziz

=)

Z0o01-1

]

0

* kbll report file [FCL ans |
* Data file hame: "2001-10
+* Zelected features [Z2 out
Cechal? [#1/#1]: p.mean= S
CechalZzd [#2/#2]: p.mean=
Feature wvector standardize
* Besults [PCL analysis]
Eigenvalues of data cowvari
B.5466ZE4+005
9. 453237E4+001
Projection matrix for MEF:
9.99993E-001 1.67796E
-1.6779cE-003 9.99999EF —
Linear dimensionality: 1
> Fisher coefficient, F =
> Most expressive features
1 -1.50147E4+002

2 9. 4353 5E+002 -
1| »

Filz  Feature zelection Tools

2001-8-14 15,2935 par I 2001-6-27 114710, par I 2001-1

Image File: 807-2-30.ima
ROl File: newdraw. roi
Image zize: 512 4 512
Min. lum.: 1

b aw. lum.: 386
Bitz/piwel 10

Mormalization = Mo

Hiztogram analpziz = ez

CO matrix analysiz = Mo

RL matris analysiz = ez, Dimenzion = 4
Gradient analyziz = ez, Max pikel value = 16

]
Feature name I S I - o2 I -
& frea 47197 2014
M Mean 125.81 177.45
Wf Wariance 26093 20295
Wof Skewness -0.28064 -2.5859
M Kurtosis -0.81154 11.307
M Perc.0l% 92 103
of Perc.10% 102 167
M Perc.50% 128 179
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Shareware version

This copy of MaZda software is provided for evaluation onby. If you want
to use the software for any other purpouse, place a credit card order
directhy from the weh site. if you select “Order now", MaZda will launch
your weh hrowser to connect to the weh site with ordering form.

Miedical Blectronics Division

homepage

Flease B1 the form before dowmioadng the programs
The programs will be s2nf fo your rpecEed emad addmss

All programs have been carefally tested, bowener, the aurbors cannot finmally
puaranies ther comecs sperabion
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