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Moznosti zpracovani a vizualizace 3D dat v
MATLABuU

Anna Tochackova

1. Urceni ozsah sousdnc
| = - - ¢

2 Vypocet cetos ycheas WU T =t ‘

> chierd F i e T

ps + Zoprazen orn 3 ‘

: V T | 0 J4 o b

otets R :

Lt e
5 zobrazeni " o : :

==ith | annat@humusoft.cz

K O " Technical Computing Camp 2023

@\ MathWorks
SIMULINK

Authorized Reseller



mailto:annat@humusoft.cz

N
Program

K 3D Grafy
— krivky
— plochy
« Objemova vizualizace

— skalarni data
\ — vektorova data

\

(Préce s 3D snimky \

— import snimku
— vizualizace
— analyza
« 3D pocitaCove videni

— exktrakce/rekonstrukce sceny

/

\ — mracna bodu (point cloud) /

&

£ THUMUSOFT



A HUMUSOFT
Co jsou 3D data

« Hodnoty dané veliCiny v 3D souradnicich
— v =1(Xx,y,2)
— nameérené hodnoty
— vysledky FEM analyzy
— 3D obrazky (MR, ...)

« Body v prostoru — mracno bodu, point cloud
— skupina bodu se souradnicemi X,y,z

— mohou mit pfifazenu hodnotu
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3D Grafy] | 3D Objemova data |
Krivky | Plochy l

[Skalérni] [Vektorové]
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3D Grafy — krivky a plochy v prostoru

« Parametricke krivky v prostoru
— pomoci prikazu plot3, fplot3,...

* Plochy v prostoru

— pomoci pfikazu surf, mesh,...
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Vizualizace objemovych dat

« Skalarni data

— kazdému bodu prinalezi jedna hodnota

* \ektorova data

— velikost a smeér
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Skalarni objemova data
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Vektorova objemova data

Stream lines e
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* Stream ribbons S
* Stream tubes streamribbons
« Cone plots
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Priklad — objemova vizualizace
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Program

|

Import
snimku

\_

(Vizualizace\

objemy
rezy

Prace s 3D
snimky

Analyza snimku

segmentace

|

\_

Uprava snimkd
Transformace
Registrace
Filtrovani
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Prace s 3D snimky

Import Vizualizace Analyza
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Dicom Browser Volume Viewer Volume Segmenter
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Prace s 3D snimky - Vizualizace

 Volume Viewer app
— prohlizeni objemovych dat (objem i fezy)

— Isoplochy, projekce maximalni intenzity, colormap

— Rendering Editor — manipulace pruhlednosti

— clipping planes

* funkce ,volshow"
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Priklad — Clipping plane
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Prace s 3D snimky - Segmentace

* Volume Segmenter e
— binarni segmentace, semanticka =
segmentace l

— manualni, poloautomaticke, automaticke
algoritmy

— prace s velkymi snimky (blocked image)

Manually Interpolate

Selact two regions of the same Iabel on different slices

| Region One | | Region Two

14
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Medical Imaging Toolbox

Medical Imaging Toolbox weweropucr

Medical Imaging Toolbox

Visualize, register, segment, and label 2D and 3D
medical images

Get a free trial View pricing

Medical Imaging Toolbox™ provides apps, functions, and workflows for
designing and testing diagnostic imaging applications. You can perform
3D rendering and visualization, multimodal registration, and
segmentation and labeling of radiology images. The toolbox also lets
you train predefined deep learning networks (with Deep Learning
Toolbox™).

You can import, preprocess, and analyze radiology images from various
imaging modalities, including projected X-ray imaging, computed
tomography (CT), magnetic resonance imaging (MRI), ultrasound (US),
and nuclear medicine (PET, SPECT). The Medical Image Labeler app lets
you semi-automate 2D and 3D labeling for use in Al workflows. You can

perform multimodal registration of medical images, including 2D What Is Medical Imaging Toolbox?

manee 2N enrfarse and 2N valiimee The tnnlhay nravidee an

v Show more
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Od verze
R2022b

https://www.mathworks.com/products/medical-imaging.html
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Medical Imaging Toolbox — segmentace

* Interaktivni segmentace 3D
snimku

— Medical Image Labeler app

« Metody:
— Thresholding,

201/512

Label Definitions

el Creste Labei Defmiton |

— Active contours, Hirs

=

— Semantic segmentation,...

—
100.0 mm

iyl Volume Session (3-D)

« Automatizace segmentacni uloh
pomoci generovani funkci
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DEMO SHOWCASE
Poloautomaticka segmentace lékarskych snimku
a extrakce povrchu pro 3D tisk

&
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Pa 8.9. od 10:45
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[3D pocitacové vidéni]

A

Extrakce/Rekonstrukce Prace s
3D scény mracny bodu
_ (point cloud) y
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3D pocitacove videni
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« Tvorba 3D scény ze skupiny snimku

— monokularni kamera, stereo kamera

— Camera Calibrator, Stereo Camera Calibrator

* Metody

Structure from motion (SfM)
Vizualni odometrie
Hloubkoveé mapy

Visual Simultaneous Localization and

Mapping (VSLAM)

&
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3D pocitaCcoveé videni
 Visual Simultaneous Localization and Mapping (VSLAM)

— zjisténi pozice a orientace kamery v prostoru a simultanni mapovani prostredi

Structure from Motion (SfM)

— rekonstrukce 3D scény z 2D snimku
L E;mm ;s i T

Dense Reconstruction

-4

4

4

¥

Rekonstrukce 3D objektli pomoci SfM

UAV navigace pomoci Stereo VSLAM
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Mracno bodu (Pointcloud)

Skupina bodu v prostoru, které mapuiji
tvar realného objektu

 Operace

— Nacitani, zapis a streamovani mracen bodu
— Tvorba syntetickych dat z lidaru
— Predzpracovani dat

— Kalibrace lidarovych kamer
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— Detekce objektu a sémanticka segmentace
— Tvorba map a lokalizace vozidel
— Generovani kédu pro CPU a GPU

qround
8 Vegetation
background
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Dekuji za pozornost.
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