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COST B11: “Software and Statistics” Working Group

Context (activity in general)

Development of software tools for all Working Groups of
COST B11 action.

Stimulation of discussion of the functionality of the
software.

Searching for image processing and pattern recognition
techniques adequate for MRI texture analysis

Goals

To develop PC MS Windows computer programs with appropriate
GUI and agreed set of functions.

To develop efficient technigues of quantitative texture analysis in
magnetic resonance images.




Material

PS + foam + brain
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311, 1l)Correlat 44,00 Gri¥ean o.oa 3100, 1)53umEntrp 5.11E16
310, 1l)Correlat 43 .52 300, 1) 3unWarnc 0.0z 310, 4) Ang3cMom 1.28E1¢
301, 0O)Correlat 37.59 204, 4)DhifVarnc 0.06 45dgr ShrtREmp 1.21E16
311, 1) SunWarnc 36.19 Tetad 0.10 3(4,-4)Correlat 83.73E15
310, 1)Contrast 35.72 310, 5)Correlat 0.10 314, O0)Entropy 6.63E15
301, 0)Contrast 33.66 A4, -4) Sumbverg o.10 a0, 4)DifEntrp G.42E15
301, 1)Contrast 33.01 a5, 0)DifVarnc o.11 A305,-5) InvDEMom 4,63E15
301, 0)DifEntrp 31.47 301, 0)DifEntrp o.10 2300, 4) InvDEMom 3.43E15
Sigma 29.65 311, 0)SunWarnc 0.12 3104, 0)Aing3cMom 3.38E15
A3il,-1)Correlat 27.96 A301,-1) InwvDEMom 0.1z A01,-1)53umEntrp 3.24E15
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Files  Optionz  Analpziz  Clazsification  About Ewxit Help Bll
Input [data] Output [report]

*label 2| |* bll report file [raw data analysis] ;I

AR mocdel, phantom image analysis * Data file nate: "ma5.txt”

*features * Selected features [5 out of 5]

1 tetal tetal [#1/#1]: p.mean= 1.359Z8E-001, p.std= 1 |nQUt

2 teta? tetaZ [H2/#2]: p.mean=-4.31560E-002, p.std= & % .

3 tetald tetad [#3/#3]: p.mean= 2.79585E-001, p.std= 1 = ( .SEl) flleS
4 tetad tetad [H#4/H#4]: p.mean= Z.069Z0E-00Z, p.std= 3

5 sicma =igma [#5/#5]: p.mean= 9.03444E-001, p.std= 7

*oategories T |Feature wector standardized: NoO Out ut

1 Large-si=ze bubhles * Besults [raw data analysis] _L

2 Glass beads > Fisher coefficient, F = 40.0 M

3 Medium-size bubbles - text fIIeS’
4 Zmall-zize bubbles

5 Background noise = BMP graphS
*data /

1 3.004e-1 -5.460e-2 4.466e-1 4.100e-2 §5.:

1 2.936e-1 -4.150e-2 4.425e-1 7.440e-2 5. MEthOdS

1 3.630e-1 -7.520e-2 4.04Z2e-1 5.020e-2 7. .

q | A » data analysis: raw, PCA, LDA, NDA

\ © classification: k-NN, neural network

F11"f49_10.txt" - raw data analyziz
Save Cloze Flip "S[1.0]Contrast 4.5" axis
1.00 13 ?
&S
MDA 12
[1.0)Carrelat 4.3 |
n1s
70.45 5.2E-003
S[1.0Contrazt 4.5 S(1.0)ngS chom 1.0 0.00 555 -
17952 Fa oo 0.00 MDA 1.00
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Example - PS phantom image analysis

22 images

@ class 1
class 2
@ class?
class 2

22 (*.par) files, each contains 259 texture parameters

2 (*.sel) files, each of 10 parameters (F, POE)

Exploratory data analysis and classification

414



Example - PS phantom image analysis

bll

> Exploratory data analysis and classification

Raw data First 3 PCAs
11 "milan_p.sel™ - raw data analyziz 11 "milan_p.sel” - Principal Component Analyziz
Save [Cloze FElip "S[1. )5umYarnc' awiz Save [Cloze FElip "MEF 2" axis

1.47

31, DIDIFE rikrp

128077

23348

14.47

MEF 2

19.58 14.57

S[1. O1Surmy arnic i Gitdean MEF 2 MEF 1

F =230 36189 1414 F=239 1241 g3 7

1-NN: 8 classification errors

7961

1-NN: 10 classification errors




Example - PS phantom image analysis

> Exploratory data analysis and classification

b1l
Linear Discriminant Analysis Nonlinear Discriminant Analysis
11 "milan_p.sel™ - Linear Dizcriminant Analysis 11 "milan_p.sel” - Honlinear Discniminant Analysis !EI
Save [loze FElip "MDF 2" axis Save [loze
0.97
019
MDOF 3 MDA [2
[T S 2
sl 3
o7 3 017
k%} 0.00 : 4
F — 142 D06 o F :DD8D7602 6 MDA I 1.00

1-NN: 0 classification errors 0 classification errors



Projects under way

= MaZda: ROI editor (to replace MS Paint)

= MaZda: new texture features (wavelets and mathematical
morphology).

= Convert: feature reduction and selection techniques.

= B11: ANN classifier testing (expansion of B11)

= Methods for texture segmentation.

= EXxtensive experiments using test object and biological MRI.



