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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 develop since 1996 in Institute of Electronics,
Technical University of Lodz



Integration of MaZda, RoiEdit,
BMPView and Convert

MaZda.exe

¥Z MaZda - Image: 807-2-30.ima ROI: New ROI

File BOl  Analysis

Image File: 807-2-30.ima
ROl File: Mew RO
Image size: 512 % 512
tdin. lum.: 1

Mz, lum.: 836
Bitz/pixel: 10

Histoaram analysis = No
MNormalisation = No

RL matriz analysis = ‘Yes, Dimension = 64

(4R model analysis =Yes
Histogram data = Mo

1lred) 2(areen) Skl
Wwidth: 512 Area = 1991 1692 1968
Height: 512
Mir. furm.: 1 e = 1850 1563 181!
Max. lum.: 886 GiMean = 0.20502 017044 ooz
Bits/pixel: 10 Griariance = 0.19364 016097 ooz

GiSkewness = 1.8802 20547 642 ¥
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Gradient analysis = ‘Yes, Ma pivel valus =

CO matrix analysis = Yes, Dimensions = B4 x B4, Distances =

RoiEdit.exe
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MaZda.exe version 3.08
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Convert.exe

E Convert: MaZda -> B11 =l
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BMPView.exe
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Image analysis with MaZda

Unlomalted (-]
Siemens NUMARIS 2 ina)

12 Image Info [
[Fie Name: 1D:\Wije dokument\++C++\BHB\HaZda306\E,
[Image Dimensions: 5124512
|Min: Mas Luminance: 5
B Per Piek 10
.2 Vouel Size: 050mn  080nm  300mm
[Shcs Tickness: Gap; Posiion:  300mm ~ 0.00nm  38.00mm
Instiuton: DKFZ Heideberg
[Statin:
[Manuiactuser: SIEMENS
|Modet MAGNETOM VISION
[Image Modity: MR
[sequence Type:
INuceus:
ceiin Cal
[Magnetc ek
T TE: T Time:
& Time:

[Seres:
[Disgnosis:

4l

[Patient Weight, Bithdsy:
st

[Patient Name:
[Patient Sex; -

[Windows bim: Em& B
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Further analysis
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;3 Loading inage and ROI
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LoadROT testroi.roi

Loading options
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Saveas. 5
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Run macto...
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View
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Image View Cuel
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3 Starting analysis
Runanalysis

33 Saving report tab-page
SaveReport wynik1.par

;3 Closing report tab-page

~<ing map tab-pages
.
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[Feature name.
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Select ‘
Desclectal

File Feature selec.
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M. 886
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INormalisaion = No
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Saving reports

2l o Class. | o

Foid class name: oK
[CasshameFoamt —
¥ Use for dscriminaiive anabsis

‘Apply changes to:

@ this cokam orly

€ allcolumns o the class

€ allcolumns o the document

Features selection



Loading and viewing image

|

Siemenz NLIM.-i‘-.FHS 2 [*.ima]
Siemenz HUMARIS 3 [%.imal)
Siemens Vizion [7.ima)
ACH MERS [*.img)
W GE Advantage [* xim)

M GE IDEM [* xim)
IGE-YM5 [*.img)
Bruker Aspect 3000 [.img)
Ficker [*.img) |l

Dicom [*.dem; * dicom] =
Wi Image Info [_ |00
File M amne: [:\Moje dokumentyh++C++\BEbbh a2 da3iehe «
Image Dimensions; 12w h12
Min; b ax Luminance: 0 285
Bitz Per Pixel: 10
H0T E Wonel Size; 0,500
Slice Thickness; Gap; Position;  3.00n

Window for viewing

[nztitution; DEF . .

Statior image info-header
b arifacturer; wici

bl odel: MAGHNET O WISIOM

Image Modality: A

Sequence Type: rmrazs

Mucleus: 1H

Receivin Coil: CF Head

b agnetic Field: [0.00T

ME Ma‘da - D:APM5_ozobiste\Bbbb\MaZda308\807-2- .

File  Edit

Wiew Analysis

Help

Image size
adjustment

N e
Image grey-scale
or threshold
adjustment tools

Image layer switches:
- grey-scale

- threshold

- hlde
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Defining regions of interest

Hiztogram

Area: 12093
kinLun: 1
b a=lurm: 213

Viewer for image
histogram within ROI

Windows bitrmap ™ amp]

Saving and loading

: Window for changing
regions

ROI name (class)

Remak g B
o |

Roid remark [class name]: Cancel |

||:|EISSN ameFoam1|

ME Masda - D:A\PM5_osobiste\BbbbsMasda308\807-2-...

File Edit “iew aAnalyziz 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
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./.%5Cmazda.exe%20807-2-30.ima

Choosing analysis options (1)

Mazda - options

Features l Maps ] 'W'avelets]
Haar wavelet

- anaIySiS options v HLH fea.tures [+ EDH fee.ntures . v G.rau:ller.ut fee.ntures
_ RLM bitz/pixel COM bits/pixel Digtances Gradient bitz/pixel
("
Features] Maps ‘wavelets ] % 8 . » 1 12 7
{7 {7 v i £°11 (B
{6 6B [ 3 C0 5
Wavelet bite/pisel Wavelet features i~ 5 5 [ 4 {9 = 4
12 W Calculate Energy (v 4 (+ 4 5 8
2 M armalization
I:H- - A < -
~ ;D Wavelet energy + Defaul O+ 3 sigma C 1%-99%
s & within ROI
7 v Hiztogram features [ AR model
("B
("5
LE V' Show Map Switch for type of % . | Cancel
X

‘ image normalisation
Wavelet map

ak. | Cancel |




Choosing analysis options (2)

Tree-view for
maps selection

Mazda - options | x|
Features Maps |Wavelet3|
-] RLM Al | = Select (T Clear
f-(] COM
EI &) Gradient Features zelected |4 [4]
P e % Mean — Mask
T Wof Wariance 1 |5
o M Skewness — 4]
- e F
----- X MonZeros 4|+
-f#] Histogram -
----- X bean T |_1
----- Wof Wariance _i o o
----- X Skewness
----- Wf Kurtosis I-I
----- % Perc.01% i KRN
""" X Perc10% —Mormalization———
----- Perc. 0% i
.E. FEIE.a ll & image T mask |
] 8 Cancel |

Mask size
adjustment

Step
adjustment

Choosing region
for normalisation

Options [*. A1)

Nz

Saving and loading

options



Analysis

Analpziz in progress.

IEradient darne

MZ Image View
File:
Grariancedb |

| (274, 269 = 0 | 4

Possibility to stop
the analysis

More precise information
on what have been done

P B3
File  Feature zelection
2001-314 16,29, 35 par | - 01627 114710 par I 2001-11-2916,0019 par  2002-2-12713,24.00 |
Image File: 807-2-30.ima <] x

ROl File: newedraw.roi
Image size: 512 2 512
Min. lum.: 1

Maw. lum.: 886
Bits/pixel: 10

Mormalization = Mo
Hiztogram analyzis = Ves
CO matrix analysiz = Mo
RL matrix analysis ="es,

Dimerszion = 4

Gradient analysiz ="ves, Max pixel value = 16

o

| i8] o]  oof

<]
Feature name | W1 | oz | o Class... | o ClazsMa... | of 5| -
@ Avea 47197 204 1712 1986 4516
XA Mean 12581 177.45 177.11 1E5.73 48,848
W Variance 26093 202.95 212.88 15372 21378 [
W Skewness -0.28064 -2.5859 -2.9095 27329 1.0991
X Kurtosis -0.81159 11.307 12,16 11.973 0.EE7ET
XK Pere.01% 92 108 107 104 26
W Perc.10% 102 167 168 157 34
M PercB0% 128 174 174 1E7 45
W Perc.90% 145 150




Feature maps window

ME Image View

File
GiVariancedb | Skewness | Wavelet |

ge Yiew

ance4b| Skewness Wavelet |

windows bitrap [“.I:um]

Y[224. 196] = -0.4375

Feature value in mouse
cursor co-ordinates



Report window (1)

WE R eport _ O] |

File Feature zelection Toolz

2001-6-14 15,2935 par | 2001627 11471 0.par | 2001-11-2816,00,19.par  2002-2-19 222502 |

Image File: B07-2-30.ima «] x|
ROl File: nevadraw, roi

Image size: B12 2502

ki, lum.: 1

M. [ - 606 Data header Tab-page keeps
Bitz/pinel: 10 .

il the analysis result
Maormalization = 3 =igma

Hiztogram analysiz = Yes J

CO matrix analysiz ='es, Dimenzions =4 « 4, Distancez =24

AL matrix analyziz =v'ez, Dimenszion = 4

Gradient analyziz = v'es, Max pikel value =16 -
<] _>I_I

Feature namme | W 1 | W 2 | W 3 | 4 | =l 21

@ Area 44043 9553 12098 ]

Mink orm a4 52 -35 ] Features table
P axMorm 171 227 228 1] -

W Mean 20224 20375 20399 - 1]

Wf Wariance 4 6122e+05 | 4 6759%+05 | 4. 6853e+00 ] ]

Wf Skewness 0.21718 -0.23011 [0.2833¢ ] ]

W Kurtosiz -0.91426 -1.2226 -1.3215 ] ]

W Perc.01% 07 q0a 1218 ] ]

W Perc10% 1037 1007 1269 ] ]

W Perc.50% 2119 2155 1966 ] ] _|;|

4 . . [

' Saving and loading — |

.......... reports (tab-pages)

epork fexk




Report window (2)

WE R eport M=l E3

. File Feature selection  Toolz
-8- 29,35 par -E- . par -11- 0,19, par -2 .24,
Saving selected 2001-8-14 15,2935 par | 20016-27 114710.par | 2001-11-2916,00,19,par 2002212 13,24,00
features Image File: 807-2-30.ima =1 x|

ROl File: niewdraw, roi
Image zize: 512 = 512

kin. lurn.: 1
Clazs Name
bz, lurn.; 226
Roid class name: Ok | Bitz/pixel: 10
IEIaSSNamEFDa"ﬂ Mormalisation = Mo
[V Use for discriminative analysis Histogram analysiz = Yes Reg |On (CIaSS)
—Apply changes to; | CO matrix analysiz = Mo _ —
: AL matriy analyziz = 'es, Dimenszion = 4 H H
YT —— s = e, M omel value = 16 selection icons _
¢ all columng of the class _PI—I
" all columng of the document Ill
Feature name . of 1 | 2 | of  Class... | of  ClazsMa... | o 5 | -
PDE+AEE @ Area 47197 2014 1712 1986 4516
[Foduerame P Xh . 17711 16573 48846
5[4, 4 Carela = /v Feature selection icons s 1572 21378 -
361 BLevNonl J Sremies: ot e 29055 27323 10991
E'S*IQE&“L”ESS U Pt e X Kur 0.81159 11.307 12.16 11.973 0EE767
S A |{5dgGLevNonl 840371 X Perc.01% a2 108 107 104 2%
-ACorrelat M Femlis
v[ ; |]:H_N ! [1358 BLevhonl £3.2291 =
Se?ct_E L ':"i" Al 1 45dgr RLNonUni 4390851 W Perc.10% 102 167 168 157 34
2l 3lConelal fjen Glewhon) 330278 X Perc.50% 128 179 173 167 15
(3)Canelat 4265 R Nonlni 34.6578 : "
#5dar_GLevNonl [{ 2= e e eea J Perc.90% 145 130 189 176 73
135di_BLMonUni i ; n mi0
£ GrSkewness 89132 I
Grkurtogis 5 0360
S[5,-5)Corelat 31780 -
5(4, 4)Condlal 26673 ]
. : I
[ ] -
e S ' :
coept Digcard |




Automation of analysis

S Cript lan guage Commands : MZ MaZda - D:\PMS_osobiste\Bbbb\MaZda3084807-2- __ [H[=]

File  Edit “iew Analwziz: Help

bl

fin Max

LoadImage file_path_and_name o TR ' i
LoadROI file_path_and_name -
LoadOptions file_path_and_name
RunAnalysis

e

SaveReport file_path_and_name '%mmmm -

CloseReport Riaw aptions..

SaveMap file_path_and_name sevEss. | CE

CloseMap P

/ and ; for remarks l Ui 2] [ Funmazo. |
E it Al+F4



./.%5Cmazda.exe
./notepad.exe%20script.txt

Further analysis

Moo
Toolz

- Filz  Feature gelection Tools
b I 1 M 2001 -8-1415,29,35.par| 20071-6-27 11471 D.parl 2001-1

Image File: 807-2-30.ima
ROl File: nevadraw. roi
Image size: 512 = 512
E]hﬂ - 2001-10-25 12.08.45.zel Hi=] E3 Min. lurm.: 1
. . . I . b am. lum.: BEE
Filez Optionz  Analpziz  Clazsification  About Exit Help Bits/pixel 10
Input {(data) Output (report) Mormalisation = No
*labhel J * hll report file [PCL ans =| Histagram analysis = ves
converted data: Z001-1 * Data file name: "Z001-10 EE I_T:::;:::::ﬁ;‘g:fj; Dimersion < 4
Ffeatures ¥ gelected features [2 out Gradient analysis = Yes, Max pixel value = 16
1 Cechal: CechalZz [#1/#1]: p.mean= & <
Z Cechalz3 Cechali3 [HE2/#2]: p.mean= .
*rategories Feature wector standardize Feature name I Y 1] X 2] i
1 1 * Results [PCL analysis] @ frea 47197 2014
2 2 Eigenvalues of data covari A Mean 125.81 177.45
3 3 5.54562 E4+005 '~,u"l “Warance 26093 20295
*data 9. 45257E+001L Wof Skewness -0. 28064 -2.5864
11 700 100 Projection matrix for MEF: X Kurtosis 0.51153 11.307
z 2z 1800 110 9.99999E-001  1.67796E A Perc.01% 32 108
33 0.4 120 ~1.67796E-003  9.939993E— o Perc. 10% 102 167
4 1 800 100 Linear dimensionalitw: 1 :EE::EEB;Z Eg 1;3
5 2 1500 120 > Fisher coefficient, F = :
6 3 0.6 120 > Most expressive features
*encd 1 -1.50147E4+00:2
2 9. 4953 5E4+002 -
. o g of
P analpziz




Shareware version

A [nstytut Elektroniki

Politechnika todzka

This copy of MaZda software is provided for evaluation onhy. i 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 browser to connect to the weh site with ordering form.

| P Edea ok Ubgors  Huoo

=

Flease 61 the form before dowmioadng the programs

The programs will be seng S0 your rpecSed emal addres

All peograms have besn corefaby tested, bowever, the arers cannot fonmally
guarantes ther comect sperabion

Hame and somame ﬁrﬁ
l gﬂﬁﬂ"_
e-mal _I.:_'_.'.-'

| R
Affikation

Flease ralect the programs to dowslond

™ MaFda (wer 2 20, 320k)

[ Corvert (wer 1.8, 276k)

[ B11 vy 2 7, S0kr)
I Fite ‘hiupd e’ for update of the BE Windows
Beip mysiem (424k)

b =R e | e E
[ Tz Ockvens Lot ‘prkw  Ukdiorm  Hotows Pocria Doy Mazenger
Eaern | Ak L] i | vomems hened 0 boekz. (Lo kv s =] P
Medical Electronics Division e

|1l et
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