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FunctionalityFunctionality

A MaZda:
– is a software package for 2D and 3D image texture analysis

– computes a variety of textural features within arbitrarily shaped regions 
of interest

– computes feature maps of images

– performs statistical analysis of computed feature sets

– aids in image texture classification 
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The long story shortThe long story short

• Development started in 1996 with the Mammo program (Łódź-
Warszawa)

• Combining procedures from NMRWin (DKFZ-Heidelberg) 
• MaZda – the name derived from Macierz Zdarzeń
• 1998-2002 development within COST B11, 2002-2007 COST B21 project
• aimed at analysis of magnetic resonance images texture
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TextureTexture

– perceived by humans as complex patterns composed of 
spatially organized, repeated subpatterns, which have 
characteristic somewhat uniform appearance

– carries substantial information about the structure of physical 
objects – analysis is an important issue in image processing 
and understanding
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Analysis pathwaysAnalysis pathways
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Image loadingImage loading

Gray-scale images formats to load:
– Siemens NUMARIS 2 and 3
– Siemens Vision
– ACR NEMA
– GE Advantage
– GE IDBM
– IGE – YMS
– Bruker Aspect 3000
– Picker 
– Dicom
– Windows Bitmap
– Unformatted 8 or 16 bits/pixel



Piotr M. Szczypiński - ICCMA, Łódź 2007 7

Color image loadingColor image loading

Disadvantage - texture analysis methods 
for gray-scale image analysis only.

To extract substantial information 
procedures for color to gray-scale image 
conversion are implemented.

Y

U

V
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3D image loading3D image loading

Loading:
– Window bitmaps
– 3D Bmf format
– 3D Dicom data

View adjustment:
– cross-sections selection
– adjustment of angles
– zoom 
– gray-scale window 
– gray-scale thresholds 
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Region of interestRegion of interest

• Region of interest (ROI) is a set of pixels in 2D image or voxels in 3D 
image selected for processing. 

• ROIs concentrate computation effort on image fragment that is relevant 
to a goal of computation and thus helps avoid processing of 
unnecessary image fragments. 

2D ROI Editor in MaZda
a) window title bar, b) menu bar, c) image panel, d) load file 
button, e) copy and move buttons, f) graphics toolbar for ROI 
edition, g) morphological tools for ROI edition, h) drawing mode 
selection buttons, i) ROI color selector, j) ROI on/off switches, 
k) zoom in/out buttons, l) sliders for adjustment of grey-scale 
palette, m) image view mode selector, n) status bar 
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3D ROIs3D ROIs

3D ROI Editor in MaZda
a) Defining ROI with interactive tool of elastic surface b) ROI found with flood-fill algorithm
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Textural features computationTextural features computation

a) Input image 
(2D or 3D) with 
the defined ROIs

b) Options for the analysis
(selection of feature groups to 
compute, algorithms parameters, 
image normalization options, etc.)

c) Resulting list of textural features
(columns of the report correspond with the 
defined ROIs)
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Feature lists analysisFeature lists analysis

A Goal: 
Finding a way 
of texture classification

Tools:
– Combining reports for further analysis
– Defining class names of regions (columns) 
– Selection of most discriminative features
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Feature selectionFeature selection

1.The number of features computed by MaZda may reach 
several-hundred per region, which is difficult to handle. 
2.The several-hundred features turns into the problem of 
analysis of a several-hundred-dimensional space => 
time consuming, inefficient or even not feasible.
3.Usually only a limited number of features carry relevant 
information needed for texture discrimination. 

MaZda allows for selection of most effective features
and rejection of the others. 

Four methods for feature selection are implemented, 
which use different mathematical criteria: 
1.Fisher coefficient 
2.classification error combined with correlation coefficient 
3.mutual information 
4.optimal subsets with minimal 1-NN classification error
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Feature space visualizationFeature space visualization

Visualization of feature space in B11 
module. 

List of selected features loaded into 
B11 module. The features are 
computed for textures of two different 
classes.

selected 
feature 
names

names of 
classes
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