Aplikacie PV v medicine

Cvicenia z Pocitacoveho Videnia



Medicinske data a ich:

- ziskavanie
- analyza

- vizualizacia



Specifika
— Velké mnozstvo dat
— Multimodalne data
— Viacrozmerne / volumetricke data
— Tazko popisatelné know how
— DIlho trvajuci vyskum a testovanie

Pracoviska

— Univerzity a Nemocnice

— Firmy - SIEMENS



Spracovanie medicinskych dat

ziskavanie obrazovych dat za ucelom urcenia
diagnozy pacienta
Obrazove data:

- vSeobecnosti vo forme snimkov zaznamenanych
mikroskopom, rontgenovych, ultrazvukovych
tomografickych, angiografickych (zobrazovanie

cievnej sustavy) snimkov
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Ulohy

- triedenie obrazkov

- hfadanie podobnych pripadov
- registracia multimodalnych dat
- hfadanie anomalii

- segmentacia

- kvantitativna a kvalitativha analyza



- detekcia tumorov

- detekcia retinopatie zo snimkov sietnice oka u
cukrovkarov ako prevencia proti hroziacej slepote

- detekcia tvaru kosti (hladanie anomalii)

- detekcia chorbb pecCene z ultrazvukovych snimkov

- meranie rozmerov vnutornych organov

- detekcia cievnych choréb

- vyskum cCinnosti mozgu



Triedenie obrazkov

Velké mnozstvo réznych typov obrazkov

3D reconstruction

Compound figure
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Computed tomography

|Crawing

eneral photo

Endoscopic imaging

Fluoresence

Retincgraphy

Ultrasound

X-ray




Ktore 2 obrazky patria do rovnakej skupiny?




Patria obrazky do rovnakej skupiny?




Registracia multimodalnych dat

Multimodalne data
— PET, CT, MRI
Registracia
— ponuka rychly a detailny pohlad na
pacienta
— urcuje vztah medzi dvoma
suradnicovymi systémami, ktoré su

urcené objemom dat



Registracia multimodalnych dat

Metody:
Monomodalne
— Registruju data z rovnhakych modalit

Multi-modalne

— Mutual Information Registration

Fuzia obrazu
— kombinovanie informacii z viacerych obrazov

do jedneho



Registracia multimodalnych dat
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http://www.solen.sk/index.php?page=pdf_view&pdf_id=3438&magazine_id=10
http://www.solen.sk/index.php?page=pdf_view&pdf_id=3438&magazine_id=10




Registracia multimodalnych dat

Manualna

http://www.youtube.com/watch?v=Z0OIRVpO|9Vg

Automaticka

http://www.youtube.com/watch?v=fRmo6svs-84



Segmentacia

Category
Generation| Region-based Boundary Pixel
Following Classification
1 e Region growing | ® Edge tracing ¢ Intensity threshold
(heuristic)
e Deformable e Minimal path e Statistical pattern
2 models e Target tracking recognition
e Graph search e Graph search e C-means clustering
e Neural networks | ¢ Neural networks
e Multiresolution e Multiresolution
e Shape models e Atlas
31 e Appearance e Rule-based
models
e Rule-based
e Coupled surfaces

Medical Image Segmentation: Methods and Software,

D.J.Withey, Z.J. Koles, 2007




Segmentacia

Segmentované cievy v mozgu MRI data

(3D MR angipgraphy)




CT snimok mozgu






http://www.youtube.com/watch?v=7wCC2NaVLjs
http://www.youtube.com/watch?v=7wCC2NaVLjs
http://www.youtube.com/watch?v=UQZAcijZTq8
http://www.youtube.com/watch?v=_ixLHcr8U-U
http://www.youtube.com/watch?v=_ixLHcr8U-U
http://www.youtube.com/watch?v=_ixLHcr8U-U

Segmentacia ciev v oku

Skumanie ciev v oku:

- diagndza chordb: retinopatia, glaukom (zeleny zakal)




Segmentacia ciev v oku

automaticka segmentacia
- Setrenie ¢asu doktorom

- uspesna na snimkach zdraveho oka
- problém:

- nizky kontrast, svetle objekty


http://www.youtube.com/watch?v=djDPXj5xbA0

Segmentacia ciev v oku

pra

Vyuzitie filtrov na
segmentaciu ciev.
Filtrovany obraz je

segmentovany pouzitim

hovania.

An image of a retina

its matched filter response
The segmented image,
the hand labelled ,truth”

Image.



Segmentacia ciev v oku

Retinal Image Blood Vessel Segmentation, M. Usman

Akram, Anam Tariq, Shoab A. Khan, IEEE 2009

Calculating
Histogram

Applying Gabor
Wavelet
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Segmentacia ciev v oku

Original

Gabor wavelet

Manualna segmentacia

Segmentacia

S pouzitim

navrhnutého modelu




