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Wybrane programy do analizy obrazow biomedycznych

« Klasyfikacja programow do analizy obrazéw
 Przyktadowe programy

— MRIcro

— MIPAV

— MaZda
 Przyktad analizy z wykorzystaniem pakietu MaZda
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Klasyfikacja programow do analizy obrazow biomedycznych

A lekarze programisci

NEAYZ

funkcjonalnosé

\ 4

zaawansowanie uzytkownika
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MRIcro

Research:

Links between motor cantrol {e.q. Eye movements) and perception,
Anatomical basis of attention (fMRI, PET, EEG, neuropsycholagy).

Background CW/resumeé: education, jobs and publications.

M al imaging

MREIcron MIfTI viewer and demZnii DICOM converter (Linux, Windows, OSX),

MRIcro Analyze viewer (Linux, Windows, 05X},

MRIcroGL hardware-accelerated NIFTI viewer (Linux, Windows, 05K,
Introduction to DICOM medical image format, and ezDICOM software.

My data logger records MRI trigger pulses.,

Meurcanatomy atlas.

Obsolete web pages: Old courses or projects that I no longer maintain.
Windows tools for GZ compression, 'End of Ling' conversion and extension renaming

Statistics and ANOVA freeware,

Professor, Georgia Institute of Technology, AHanta GA, USA

Director, G5U/GT Center for Advanced Brain Imaging, AHanta GA, USA

http://www.cabiatl.com/mricro/
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MRIcro

wczytywanie obrazow
w formacie: Analyze,
raw, Dicom, Fiesta, tiff,
Philips,...
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MRIcro

dodatkowe funkcje:
negatyw, lustrzane
odbicie, histogram,

narzedzia graficzne do
tworzenia |
zapisywania w pliku
obszaréow
zainteresowania

powiekszanie
fragmentoéw obrazu
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MRicro

rendering
(z mozliwoscig
obrotu obrazu)
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MRIcro

obrazy MIP

(maximum
Intensity
Projection)
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MIPAV

MECHCAL BMAGE PROCEGSHD AND WIBUALITATION

Version 4.3.1 {2009-09-043
is the current downloadable
version: What's Mew

Home
Ciowenload
Diocuimentation

= Developrnent

= Contact Information

JHU Medic

Prezentacja multimedialna wspdtfinansowana przez Unie Europejskg w ramach Europejskiego Funduszu Spotecznego

About MIPAV

mIPAY feature listing

What is MIPAV?

The MIFAY (Medical Imade Processing, Analyvsis, and Visualization) application enahles
fuantitative analysis and visualization of medical images of numerous modalities such as
FET, MRl CT, or microscopy. Using MIPAY's standard user-interface and analvsis tools,
researchers at remote sites (via the internet can easily share research data and analyses,
thereby enhancing their ahility to research, diagnose, manitor, and treat medical disorders.

MIFAY is & Java application and can be run on any Java-enahled platform such as Windows,
IR, or Macintosh ©OF X

Goals for MIPAV

MIFAY is to meet the following goals:

To develop computational methods and algorithms to analze and guantify biomedical
data;

o To collahorate with MIH researchers and colleagues at other research centers in applying
infarmation analkysis and visualization to biomedical research problems;

= Todevelop tools {in both hardware and software) to give our collaborators the ability to
analyze biomedical data to support the discovery and advancement of biomedical
knowledge.

http://mipav.cit.nih.gov/

Politechnika t6dzka
Instytut Elektroniki
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wczytywanie obrazow
w formacie: Siemens,
Dicom, Fiesta, tiff,
Leica,...

v

powiekszanie/zmniejszanie

narzedzia graficzne do _
obrazu, funkcja ,lupy”

tworzenia i zapisywania
w pliku obszaréw
zainteresowania (2D, 3D)
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MIPAV
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MIPAV

sgsiednich
slajdow

podglad dwoch

i
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MaZda

e pakiet programow MaZda i b11 do ilosciowej analizy tekstury obrazu, obejmujacy
wyznaczanie wartosci cech tekstur, ich redukciji, przetwarzania i klasyfikacji

 napisany w jezyku C++ oraz Delphi, przeznaczony do pracy w srodowisku Windows
OXINT/2k/IXP;

 MaZda — skrét od Macierz Zdarzenh (jedna z metod wyznaczania cech tekstur);

e oprogramowanie rozwijane od 1996 w Instytucie Elektroniki PL w ramach
programéw COST B11 (Quantitation of Magnetic Resonance Image Texture) oraz
COST B21 (Physiological Modelling of MR Image Formation).

_l_‘::- = T

@ instyiut Elekironii
Ir-~—__

=
-ﬁ._‘_‘-\-_--lj_\-"_"‘"——_ = ;

eletel.p.lodz.pl/mazda/

MaZda W.s - MRl Analysis Software  © 1998-2006 by Piotr M. Szczypinski

M. Strzelecki, Metody przetwarzania i analizy obrazow biomedycznych (10)
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MaZda — schemat analizy danych

Input data :
2D grayscale image 2D col/or ‘mage 3D image data
MaZda : \\v -
selection of color channel 3D visualization
L— — b
2D visualization defining regions of interest
~
computation of feature vectors
computation of feature maps b
data aggregation
L—
feature selection
bl1l

feature space reduction

image segmentation \ data classification

features space visualization

P. Szczypinski, M. Strzelecki, A Materka, A. Klepaczko, MaZda-A software package for image texture analysis,
Computer Methods and Programs in Biomedicine, 94(1), 2009, pp 66-76

M. Strzelecki, Metody przetwarzania i analizy obrazow biomedycznych (10)

3

P : 1 Politechnika tddzka
== Instytut Elektroniki 15



UNIA EUROPEJSKA
EUROPEJSKI
FUNDUSZ SPOLECZNY

ﬁ KAPITAL LUDZKI
NARODOWA STRATEGIA SPOINOSCI

Siemenz HUMARIS 2 [*.ima)
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GE Advantage [*.xim)

GE IDEM [*.=im)

IGE-vMS [*irma)

Bruker &zpect 3000 [*.img)
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5 |
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Powiekszanie/
pomniejszanie
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Tworzenie obszarow zainteresowania (ROI)

il r--F."__:r_-_:J_rrLLI_LJ_H;H-'_,...EE
File Edit Mew Analysis Tools Help
®[a

ki bl am

= ==

MinLum: 128

Pl axluim: 171 - NaerdZia dO
edycji ROI

Histogram ROI

Windows bitmap [F.brp]
L

Zapisz/odczyt Nadawanie nazwy N
plikow ROI RO Mozliwosc¢ definiciji

16 ROI (klas)

BRETTTETH

™

24056 7 89 0MAZ13 140816
i o o o T e
Intensity(S10, 342) =3 | A

Fioi2 remark. [clazs name]:

M. Strzelecki, Metody przetwarzania i analizy obrazow biomedycznych (10)
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Edytor obrazow 3D

N2 30 Editor LEE
 wczytywanie | wyswietlania i o/e A e I
obrazéw 3D (.bmf, .bmp, .dem) = -
* tworzenie obszaréw %
zainteresowania 3D (VOI) ~ R

P |

8 ‘}n‘}

| I

A =

. ( [

= | 1]

L -

& - E

]

s o

W %50 T |

T — j """""""""""""""""""""""""

0 — ',l'“ """"

P=-96.20, Y = 8.06,F = 115,68 4

M. Strzelecki, Metody przetwarzania i analizy obrazow biomedycznych (10)
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Edytor obrazow kolorowych

2008-5-18 21_43 32 ]

ROI File: allred.rai
Image size: 256 » 206
Mir. lurn.: 1

Max. lum.: 256
Bits/pixel: 8

Mormnalization = Mo
Histogram analyzsis = es

Imane File: texturel brmp [B_channel]

CO matrix analysiz ='es, Dimensionz =6 % B, Distances =12 3445
AL matrix analyziz ='es, Dimenzion =6
Gradient analyziz = ez, Max pikel value = 16

&
ii
A 1

M b ax
Feature name | W 1] [
8.0 ficn iy s asio o
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W B_Perc.10% U_ " Uchannel = [396R2d-587Geen-2998 Iue) 1 772
‘JB_Perc.ED‘Z YW 7 ¥ channel = [F01Blue-114Red-557 Green) 1402 -
W B_F'en: a0 H_ " Color phase or hug = Phasel + U]
v B_F'erc-EIEl"/ 5_ " Color zaturation = Magritudely + L)
@ B_tea S0 15 Aeload | [: Cancel
W B_S[1.0ngScMom O -
_S[1.0])Contrast ] =
‘\_a_"B S[1.0)C : 164.68 1] i
]En] e I
—_——————— -
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Opcje analizy Estymacja parametréw geometrycznych (ROI)

. . Ve RO T 1
Wybér map cech Rozmiar maski £ -
Features l Mapz ] Wavelets] Geu:umetr_l,l]
r \/ v BLM featurez [w COM features Iv Gradient features
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b ] v 8 v 3 v 1 12 7
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X Do - -0 W 3 =10 i §
% Sumiverg o off: X Ca 4
X Sumiarnc -
X SumEntip 4 4 5 E
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i+ i - (™ 1%z .-99%
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+-[] 135dr
-1-f4f] Gradient
J Mean v Higtagram feature v AR madel
X Wariance
of Skewness | ]
x K urtosiz Wybor rOdzaJu _. ............. |:| K ........ Cancel
X MorZeros I B b i
T D Hiztagram Homnalization norma IZaCJI 0 razu
+-[_7 AR madel = * image  mask
] 4 C I | :
Zapis/odczyt

i pliku opcji analizy
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aER)

Wyznaczanie map cech

i (e

File

Xl
Ma

GrSkewnesz8b l W avelet I

o

<] - R sl |
¥[323, 73] = -0.425%2482 | 4 Wartosc¢ cechy dla okreslonych
wspotrzednych obrazu

Windows bitmap [*.bmp] |
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MI:.- Lupt ._J J g :
File Feature selection  Tools

; Z — 733-6-103 par | 733-6-101.par  733-B-102.par
Zaktadki raportow _ _
Image File: 733-6-102.ima x|

kolejnych analizy ROl File: (102101
mage s12e: 1

kdir. . 1
b aw. lum.: 1125
Bitz/pixel 11

L Flarmalization = 3 sigma
z Higtogram analpsiz = Mo
Nag*owek ’/ CO matriz analyziz =es, Dimenzionz =6 = 6, Distancez =1 2345

BL matriz analyzsiz = v'es, Dimenzion =6 =
Gradient analyziz = Yes, Max pisel value = 64
&R model analysiz ="es

Okno raportu

L

Obszary
. . rEEE name | of  psl | of  pe | W pd | wf  foamd | W foam?Z | of  foam3
zainteresowania v Aea 1504 1584 1566 1504 1504 16564
(kl asy) o MirMaom B 3 18 145 147 135
o MasNorm 78 71 98 189 196 188
of frea S[1.0) 078 078 078 078 078 078
L % 51 0EngS chom 0001491 00011851 00012442 00021482 00019122 0001822
Wartosci cech
o 5[1.0]Correlat 0.5294 0.22137 0.58471 028331 054444 0.47387
W S[1.05um0iSgs 106,58 112.98 111.12 104.93 107.17 101.22
o Si1.00lrDitom 011251 0.084911 0.1145 011861 012251 0.12326
W 51,05 umdwerg £3.583 £2.051 £4.224 £3.428 £4.37 £4.932
W 51005 U ame 26,3 275,97 952,18 290,47 331.03 298,38
o S[1.015umE ntrp 1.8485 1.8167 1.8535 1.818 1.8574 1.8286
o S[1.0E ntropy 29522 2.0286 29842 27847 28273 2 8523

M. Strzelecki, Metody przetwarzania i analizy obrazow biomedycznych (10)
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Metody selekcji cech (F, POE+ACC, MlI,...)

I ME s

File Feature selection  Tools
F33-6102 par | ¥33-6-107. par ?33-5-102.par|

Image File: 7¥33-6-102.ima
ROl File: r_ 1020
Image size: 512 « 512

Faalirs willrs Min. lum.: 1
Feature1 name: FeatureZ name: kM- gdi?;ipﬁrg[:' 1111 23
- T e , Normalisation = 3 s
FIsher coefficient S(0.2)5um arnc MinMarm 0 ngtrg;;s; I;:ami;lghﬂ;
Featuie name: F- 5[0.2)5urmarne M s arm 1 CO matrix analysiz = Yes, Dimensions =6 2 6, Distances =12 345
______________________ . ' gSEEgLLQS'E mﬁwmm _1| RL rnatrix analysis = ez, Dimension = 5
L ASumivame ik arm Gradient amalysis = Yes, Ma pivel value = 64
M akMorm 773518 lusavErHH_s3  MinNom 1 A model analbsis = vos o
MinNorm 8053467 HyouEnLL 55 MinNorm 1
W avE nLL_$-4 119.2617 WwiawEnHL =3 frea 2
WwavEnLH_s-3 966335 HygioMom Grkurtosiz 2
?“Zt'«zg]':':'”e'at ﬁ-g?;‘g Mirarm GrSkewness 2 Feature name L et X ops2| W ps3| W foaml | W
"-.-'-.?a?-'E nH L_S-3 40:8858 W avE nLL_s-E H n:ner_FE LManlni 2 {JH Area 1584 1584 1886 1584
WiavEnLL_s-5 38.4702 wf Minkarm G -3 18 145
S[0.3]Comrelat 357528 o MawNom 78 71 93 1829
S(1.D)Correlat Je2eld o Area_S01.0) 073 073 3078 3078
2 501.00AngSckam 0.0071491 0.0011851 00012442 00021482 0.00
Wf S[1.0)Conkrast 100.41 175.93 92.293 129.49 9
......................................... of S[1.0]Comelat 05294 024137 0.58471 0.38331 0t
................. ok Lance | 1% 5(1,0/5umDfSqs 106,58 112.98 111.12 104.99 1
X
................. |:| K Cancel __(lH S[-I _.D]S UI'I'I.":"."\"ETQ £3.583 E3.051 E4.224 £3.424
"""""""""""""""""""""" Wf S[1.015umv arnc 326,31 278497 352148 290.47 3
of S[1.015umE ntrp 1.8485 1.8167 1.8635 1.818 1

9

(Cad
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Automatyzacja analizy

Jezyk do tworzenia makr:

Loadl mage file path and nane
LoadRO file path and nane
LoadOptions file path and nane
RunAnal ysi s

SaveReport file path and nane
Cl oseReport

SaveMap file path and nane

Cl oseMap

/[ and ; for remarks
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| F T AR e e Ay AR O ET e Nt EARO PETIve J L.li ﬂ

File Edit Wiew Analysis Tools Help

=
Aoy
Al
7
®
Ad
Ll
Ll
<
[y
=
i
™
Bz 4105 7 8 90023 14)
e e T e S =S T

Intensity(403, 5101 =5

Load image... Chl+L

Faw options. ..
Save az... Chil+5
Load RO ...
Save ROl ...

W
B I AlF4

E Al fles
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Dalsze przetwarzanie cech z wykorzystaniem modutu bl11

FYb11 - 2001-10-25 12.08.45.sel

Filez  Optionz  Analyziz

Input {data)

| Toolz

b1t enaisis [

ISl B3

Clazzification  About Exit Help

Qutput (report)

j
| SHEROTE

File Feature selection  Tools

F33-6-103.par ] 733E10M.par  F33-B-102 par

*label =)
converted data: 2001-1
*features
1 Cechalz
2 CechalZ3
foategories
1 1
2 2
3 3
*data
11 700 100
2 2 1300 110
33 0.4 120
4 1 S00 100
5 2 1300 120
6 3 0.6 120
Fend
X of
PCA analysis

* bll report file [PCAL ana =|
* Datas file namme: "Z2001-10
* Zelected features [2 out
Cechalz [#1/#1]: p.mwean= 8
CechalZi [HE/HZ]: p.mean=
Feature wvector standardize
* Besults [PCL analysis]
Eigenwvalues of data covari
f6.54662E+005
9.45237E+001
Frojection mwatrix for MEF:
9.99999E-001 1.67796E

Image File: ¥33-6-102.ima

ROl File: r_ 10210

Image zize: 512« 512

Mir. lurm.: 1

Max. lum.: 1125

Bits/pixel: 11

Mormalization = 3 zigma

Hiztogram analysis = No

CO matrix analyzis = ves, Dimenzion: = 64 6, Dis
RL matrix analysiz =%'es, Dimension = 6
Gradient analyziz ="'es, Max pixel value = B4
AR model analvziz = Yes

-1.67796E-003 (== == f—
Linear dimensionality: 1
> Fisher coefficient, F =
> Most expressive features

& 9. 4933 5E+002

1 -1.50147E+00Z
-
4

KN —

Feature name | W prl | by
W fArea 1584 !
W Mintorm B
W b s o 78
W Area_S01.0] 2078 i
X 5[1.0AngS com 0.007149 0.0m-
W S[1.0)Contrast 100.41 17
W S[1.0)Conelat 05234 02
M50, M5um0iS gs 10E.63 11

b4 5[1. 0)ineDitam 011251 | 008
W 51015 umdverg £3.583 B3
W S[1.0)Sum amc 326.31 27
W SI.0SumE ntp 1.8485 1k
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NARODOWA STRATEGIA SPOJNOSCI

Modut b11

 wizualizacja

 analiza danych (PCA, LDA, NDA)

* klasyfikacja: 1-NN, sieci neuronowe perceptronowe (trening i testowanie)
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i ] - e dar s
Classification  Clustering  Segmentation  abouk  Exik
Output {report)

Files Analysis

Input (data)

Cptions

AR

i< eSS tatsce| WAt dtd i lysls

Save Clase Elip "MinMNarm" axis Save Close FElip "MEF 2" axis

0.30 4399

J J aﬁg Hilshigr-at s = Prinel vl Copuo st Arailsis J J a

S[1.00Can :IH -”_”:HHH 7% % MEF 3
018 57.42
-19.00 196.00 -1.4E+002 ?
bt crrn b &M orm MEF 2
14300 =0 o B2E+001 4 ap.nnz

1.1E+002

MEF 1
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&8 1)) - Uptivns AER

Opcje b1l :

, [ Feature standardization: Classification | Clustering
WybOF CeCh Feature selection box Neural netwark parameters
manualn ¥ MaxMorm .
( anua y) ———————1 |¥ MinNorm 1st hidden layer <1..10= |
v WavEnLL_s-4 znd hidden la E
. Ver <2.,.3=
W W 3yENLH_5-3 :
. . . W S(0,2)Carrelat backprop eta <0.01-0.99 [q 15
Opcje architektury i algorytmu V¥ Teta3 o
) ) . W WavEnHL s-3 backprop iter. limit <50k..1M>= |15ooon
uczenia siecl neuronOWyCh Ilg ;TSTS%%IE%’FSI_; optimization iter, limit <1, 1000= lr
W 5(1,00Carrelat S
Classification
Selected cateqary |1 QK

HIDDEN LAYER.

INFUT LAYER

M. Strzelecki, Metody przetwarzania i analizy obrazow biomedycznych (10)
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Nienadzorowana klasyfikacja danych

B0 el Cligiapine

A=

aEs|

Classification Clustering

Hierarchical Clustering Parameters

Save Close

—
g—

(1[4

] 12
7 4 ] E
22

L

17

23

Cophenetic
correlation:

0.899159

Inconsistency
coefficient:

1.143892

Relative
inconsistency

0.990656

Accept

Discard

| Description ]

{ Dendrogram

Distance rmetric

* Euclidean

Linking method
i+ =ingle

i -
(~ S-Euclidean Complete

i (" Average
" Mahalanobis
" City Bloclk
Partitioning Clustering Parameters

e

Murnber of clusters

o< |

! 11

ave  Clase

Legend
B Cluzter #1
B Cluster #2

analiza skupien:
AHC, SCM, k-srednich

05
Silhouette values

0.0 1.0
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Nienadzorowana segmentacja danych (k-srednich)
< bl ESeomentationiAo i B} - E_

Load Save Run Report  Exit

Murnber of segrments:
- B

: S
Murnber of external loops:
T

Murnber of internal loops:

fame

~ Wiew
¥ Image Ii ﬂ

[T ROI ¥ Segments

— Progress

'dﬁ.qua |D|:une in{minisecimsc) 00:12:734, o
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Klasyfikacja obrazow fantomow

SAMODZIELNE ZADANIE DO WYKONANIA PODCZAS LABORATORIUM

Obraz MR mozgu + fantomy Obszary zainteresowania (ROI)
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