VTK Introduction

Goal: get familiar with VTK visualization pipeline; set up python+vtk V’ K

environment for the coming programming assignments https://vtk.org/



What is VTK (visualization toolkit)?

 An open source, freely available
software system for 3D graphics,
image processing, and visualization.

e Support for hundreds of algorithms
in visualization and image
processing.

* Was created by 3 GE researchers, now
is maintained by Kitware, but actively
developed and improved by
researchers across the world.

* Has been applied widely in many real-
world applications and research works. https://vtk.org/gallery/
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Paraview
https://www.paraview.org/
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3D Slicer

OSIRIX : 3D DICOM Viewer

Vislt

https://visit-dav.github.io/visit-

website/index.html

_ Example systems developed based on VTK
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It provides different interfaces for a few
languages, including Tcl/Tk, Java, Javascript,
and Python

It has users and developers all over the world




System Architecture

Interpreted Wrapper (Tcl, Java, Javascript, Python)

e Tcl/Tk shell « Tcl/Tk source
* Javainterpreter  Java JDK
* Python interpreter « Python source
« vtk.js
C++core

Libraries and includes All class source code
(dll and .h files) (could take hours to

Or compile)
(.a and .h files)

Binary Installation: if you will use Source code Installation: If
the classes to build your you want to extend vtk
application




VTK Visualization Pipeline

Sources
Provide initial data input
from files or generated

In VTK, visualizations

are created via a

pipeline as shown to Filters ( Optional )
the right Maodify the data in some way,
' conversion, reduction, interpolation, merging, . . .

Mappers
Convert data into tangible "objects"

Actors

Adjusts the visible properties
( transparency, color, level of detail, etc. )

v

Renderers & Windows
The viewport on the screen
Interaction done here also

User Interface & Controls

Not exactly part of the pipeline,
but a very important part of the application

https://www.cs.uic.edu/~jbell/CS526/

Tutorial/Tutorial.html




Step 1: Read a vtk data file ""°

VTK pipeline vtk _reader = vtk.vtkDataSetReader()

vik reader.SetFileMame(input file name) So u rce

The source
imports (from file)
or creates (e.g.,
function) the data

| vtkCompositeDataReader |

I vitkDataObjectReader |

vikDataSetReader ‘

| vtkGenericDataObjectReader |

vtkGraphReader

| vikMultiNewickTreeReader |

| vtkNewickTreeReader I
A
vtkAlgorithm vtkReaderAlgorithm |-d—| vtkSimpleReader |-1—| vtkDataReader q—| vtkOpenQubeMoleculeSource ‘
R
| vikPolyDataReader |

| vikRectilinearGridReader |

| vikStructuredGridReader ‘

| vikStructuredPointsReader ‘

vikTableReader
vitkTreeReader

| vtkUnstructuredGridReader |

vtkBiomTableReadear




Step 1: Read a vtk data file ""°

VTK plpenne vtk_reader = vtk.vtkDataSetReader()

vik reader.SetFileMame(input file name)

''Step 2: Get geometry using a filter

vtk geometry = vtk.vtkExtractEdges()

One or more filters
process the data (from

source) to create
geometric objects Extract the edges from the loaded grid.

(lines or surfaces) This can be any filter, like the contour filter
that you will need later

Source

-

Filter



" Step 1: Read a vtk data file ""°

VTK pi pe I i n e ~.If1l:k_r*eader* = vtk.vtkDataSetReader() SOU rce

vik reader.SetFileMame(input file name)

"""Step 2: Get geometry using a filter ''°

vtk geometry = vik.vtkExtractEdges()

#vtk_geometry.SetInputData(vtk reader.GetPolyDataOutput())
vtk geometry.SetInputConnection(vtk reader.GetOutputPort()) Filter

One or more filters
process the data (from

source) to create
geometric objects VTK pipeline connection

(lines or surfaces) (1) Receiver.SetlnputConnection(Supplier.GetOutputPort())
(2) Receiver.SetinputData(Supplier.GetOutput())




VTK pipeline

The mapper converts
geometry to graphical
primitives (points, line
segments, triangles,...)

N AN

" Step 1: Read a vtk data file "'
vtk reader = vtk.vtkDataSetReader()

vik reader.SetFileMame(input file name) So u rce

"""Step 2: Get geometry using a filter ''°

vtk geometry = vtk.vtkExtractEdges()
#vtk_geometry.SetInputData(vtk reader.GetPolyDataOutput())
vtk geometry.SetInputConnection(vtk reader.GetOutputPort()) Filter
vtk geometry.Update()

'""Step 3: use g mapper to get the ceometry primitives '

vtk poly mapper = vtk.vtkPolyDataMapper()

i Mapper
Create a graphical mapper

Similar to filter, there are different types
of mapper




VTK pipeline

The mapper converts
geometry to graphical
primitives (points, line
segments, triangles,...)

" Step 1: Read a vtk data file "'
vtk reader = vtk.vtkDataSetReader()

vik reader.SetFileMame(input file name) So u rce

"""Step 2: Get geometry using a filter ''°
vtk geometry = vtk.vtkExtractEdges()
#vtk_geometry.SetInputData(vtk reader.GetPolyDataOutput())

vtk geometry.SetInputConnection(vtk reader.GetOutputPort()) Fi Ite r
vtk geometry.Update()

"'"'Step 3: use a mapper to get the geometry primitives "'’ ‘
vik _poly mapper = vik.vtkPolyDataMapper()

vtk poly mapper.SetInputConnection(vtk_geometry.GetOutputPo r*tM a p pe r

T

Apply it to the geometry created by the
above filter



VTK pipeline

The mapper converts
geometry to graphical
primitives (points, line
segments, triangles,...)

" Step 1: Read a vtk data file "'
vtk reader = vtk.vtkDataSetReader()

vik reader.SetFileMame(input file name) SO u rce

"""Step 2: Get geometry using a filter ''°
vtk geometry = vtk.vtkExtractEdges()
#vtk_geometry.SetInputData(vtk reader.GetPolyDataOutput())

vtk_geometry.SetInputConnection(vtk_reader.GetOutputPort()) Fi Ite r
vtk geometry.Update()

"'"'Step 3: use a mapper to get the geometry primitives "'’ ‘
vtk poly mapper = vtk.vtkPolyDataMapper()

vtk poly mapper.SetInputConnection{vtk geometry.GetOutputPort prn
vtk poly mapper.ScalarVisibilityOff()#Turn this on when showing sca¥ar® t1&1ld

|

This turns OFF the use of the scalar values
for color coding

In the later scalar field visualization, this
needs to be ON. Good news is the default
of this setting is ON!



VTK pipelin

The actor positions
the primitives in the
scene (e.g.,
transformation) and
controls their
appearance (colors,

transparency, texture,

)

" Step 1: Read a vtk data file

e vtk reader = vtk.vtkDataSetReader()

vik reader.SetFileMame(input file name) So u rce

"""Step 2: Get geometry using a filter

vtk geometry = vtk.vtkExtractEdges()
#vtk_geometry.SetInputData(vtk reader.GetPolyDataOutput())
vtk geometry.SetInputConnection(vtk reader.GetOutputPort()) Filter
vtk geometry.Update()

"""Step 3: use a mapper to get the geometry primitives

vtk poly mapper = vtk.vtkPolyDataMapper()

vtk poly mapper.SetInputConnection(vtk_geometry.GetOutputPo r*tM pﬂe
i arf rie

vtk poly mapper.ScalarVisibilityOff()#Turn this on when showing sca

=

d

""Step 4: create an actor and set the appearance for the map

vtk actor = vtk.vtklctor()

f Actor

Create an actor

vtkActor represents an object (geometry and properties) in a rendering scene

Has position, scale, orientation, various rendering properties, textures, etc. Keeps a
reference to the mapper



VTK pipelin

The actor positions
the primitives in the
scene (e.g.,
transformation) and
controls their
appearance (colors,
transparency, texture,

)

" Step 1: Read a vtk data file ""°

e vtk reader = vtk.vtkDataSetReader()

vik reader.SetFileMame(input file name) So u rce

"""Step 2: Get geometry using a filter ''°

vtk geometry = vtk.vtkExtractEdges()
#vtk_geometry.SetInputData(vtk reader.GetPolyDataOutput())
vtk geometry.SetInputConnection(vtk reader.GetOutputPort()) Filter
vtk geometry.Update()

‘

"""Step 3: use a mapper to get the geometry primitives "'
vtk poly mapper = vtk.vtkPolyDataMapper()

utk_pnly_mapper*.SetInputEUnnectiun{utk_genmetr*y.Get{}utputPurtM pﬂe
vtk poly mapper.ScalarVisibilityOff()#Turn this on when showing scalardTi1g

=

d

"""Step 4: create an actor and set the appearance for the mapp
vtk actor = vtk.vtkictor()

1N

«m

vtk actor.SetMapper(vtk poly mapper) A
ctor

Attach it to the above graphical primitives



VTK pipeline

The actor positions
the primitives in the
scene (e.g.,
transformation) and
controls their
appearance (colors,
transparency, texture,

)

" Step 1: Read a vtk data file "'
vtk reader = vtk.vtkDataSetReader()

vik reader.SetFileMame(input file name) So u rce

"""Step 2: Get geometry using a filter ''°

vtk geometry = vtk.vtkExtractEdges()
#vtk_geometry.SetInputData(vtk reader.GetPolyDataOutput())
vtk geometry.SetInputConnection(vtk reader.GetOutputPort()) Filter
vtk geometry.Update()

‘

"""Step 3: use a mapper to get the geometry primitives "'
vtk poly mapper = vtk.vtkPolyDataMapper()

utk_pnly_mapper*.SetInputEUnnectiun{utk_genmetr*y.Get{}utputPurtM pﬂe
vtk poly mapper.ScalarVisibilityOff()#Turn this on when showing scalardTi1g

=

d

"""Step 4: create an actor and set the appearance for the mapp
vtk actor = vtk.vtklctor()

1N

«m

vik_actor.SetMapper(vtk poly mapper)
vtk actor.GetProperty().SetColor(l, 1, @) ACtor

T

Set a constant color for these graphical primitives



" Step 1: Read a vtk data file "'

VTK pipeline ~.Ir1l:k_reader‘ = vtk.vtkDataSetReader()

vik reader.SetFileMame(input file name)

"""Step 2: Get geometry using a filter ''°

vtk geometry = vtk.vtkExtractEdges()
#vtk_geometry.SetInputData(vtk reader.GetPolyDataOutput())
vtk geometry.SetInputConnection(vtk reader.GetOutputPort())
vtk geometry.Update()

"""Step 3: use a mapper to get the geometry primitives "'
vtk poly mapper = vtk.vtkPolyDataMapper()

vtk poly mapper.SetInputConnection(vtk_geometry.GetOutputPort
vtk poly mapper.ScalarVisibilityOff()#Turn this on when showing 5caErH1

""'Step 4: create an actor and set the appearance for the mapp™
vtk actor = vtk.vtklctor()

vtk actor.SetMapper(vtk poly mapper)

vtk actor.GetProperty().SetColor(l, 1, @)

"''Step 5: create a render to set camera, lighting "'
render = vtk.vtkRenderer()

The render controls t Renderer
'

the camera and Create the scene render and set the camera

lighting and lighting. Here we will use the default
setting.
The process of converting 3D graphics primitives (points, lines, triangles, etc), a
specification for lights and materials, and a camera view into an 2D image that
can be displayed on the screen



" Step 1: Read a vtk data file

VTK pipeline ~.If1l:k_r*eader* = utk.utkDataSetReadeM&};I

vik reader.SetFileMame(input file name)

"""Step 2: Get geometry using a filter
vtk geometry = vtk.vtkExtractEdges()

#vtk_geometry.SetInputData(vtk reader.GetPolyDataOutput())
vtk geometry.SetInputConnection(vtk reader.GetOutputPort()) Filter
vtk geometry.Update()

"""Step 3: use a mapper to get the geometry primitives
vtk poly mapper = vtk.vtkPolyDataMapper()

utk_pnly_mapper*.SetInputEUnnectiun{utk_genmetr*y.Get{}utputPurtM prn
vtk poly mapper.ScalarVisibilityOff()#Turn this on when showing sca¥ard t1&1d

m

"'"'Step 4: create an actor and set the appearance for th
vtk actor = vtk.vtklctor()

vtk actor.SetMapper(vtk poly mapper)

vtk actor.GetProperty().SetColor(l, 1, @)

"""Step 5: create a render to set camera, lighting
render = vtk.vtkRenderer()
render.AddActor(vtk_actor)

The render controls : Renderer

the camera and
lighting

Add the above graphical objects into the
scene. Multiple sets of graphical objects can
be added.



" Step 1: Read a vtk data file

VTK pipeline ~.Ir1l:k_reader‘ = utk.utkDataSetReaderé;

vik reader.SetFileMame(input file name)

"""Step 2: Get geometry using a filter
vtk geometry = vtk.vtkExtractEdges()

#vtk_geometry.SetInputData(vtk reader.GetPolyDataOutput())
vtk geometry.SetInputConnection(vtk reader.GetOutputPort()) Fi Ite r
vtk geometry.Update()

"""Step 3: use a mapper to get the geometry primitives
vtk poly mapper = vtk.vtkPolyDataMapper()
vtk poly mapper.SetInputConnection(vtk_geometry.GetOutputPort prn

ard t1eld

"'"'Step 4: create an actor and set the appearance for th
vtk actor = vtk.vtklctor()

vtk actor.SetMapper(vtk poly mapper)

vtk actor.GetProperty().SetColor(l, 1, @)

m

"""Step 5: create a render to set camera, lighting
render = vtk.vtkRenderer()
render.AddActor(vtk_actor)

Renderer

'""Step 6: set the render window to show the result
window = vtk.vtkRenderWindow()

?

Create a window on the screen.

The render window Render window

displays the result on
the screen and sets
the resolution



" Step 1: Read a vtk data file

VTK pipeline ~.Ir1l:k_reader‘ = utk.utkDataSetReaderé;

vik reader.SetFileMame(input file name)

"""Step 2: Get geometry using a filter
vtk geometry = vtk.vtkExtractEdges()

#vtk_geometry.SetInputData(vtk reader.GetPolyDataOutput())
vtk geometry.SetInputConnection(vtk reader.GetOutputPort()) Fi Ite r
vtk geometry.Update()

"""Step 3: use a mapper to get the geometry primitives
vtk poly mapper = vtk.vtkPolyDataMapper()
vtk poly mapper.SetInputConnection(vtk_geometry.GetOutputPort prn

ard t1eld

m

"'"'Step 4: create an actor and set the appearance for th
vtk actor = vtk.vtklctor()

vtk actor.SetMapper(vtk poly mapper)

vtk actor.GetProperty().SetColor(l, 1, @)

"""Step 5: create a render to set camera, lighting
render = vtk.vtkRenderer()
render.AddActor(vtk_actor)

Renderer

""'Step b: set the render window to show the result
window = vtk.vtkRenderWindow()
window.AddRenderer(render)

. t .
The render window  gender our scene in that window Render window

displays the result on
the screen and sets
the resolution




" Step 1: Read a vtk data file

VTK pipeline ~.Ir1l:k_reader‘ = utk.utkDataSetReaderé;

vik reader.SetFileMame(input file name)

"""Step 2: Get geometry using a filter
vtk geometry = vtk.vtkExtractEdges()

#vtk_geometry.SetInputData(vtk reader.GetPolyDataOutput())

vtk geometry.SetInputConnection(vtk reader.GetOutputPort()) Fi Ite r

vtk geometry.Update()

"""Step 3: use a mapper to get the geometry primitives

vtk poly mapper = vtk.vtkPolyDataMapper()

vtk poly mapper.SetInputConnection(vtk_geometry.GetOutputPort prn
arf t1eld

"""Step 4: create an actor and set the appearance for th

vtk actor = vtk.vtklctor()
vtk actor.SetMapper(vtk poly mapper)
vtk actor.GetProperty().SetColor(l, 1, @)

"""Step 5: create a render to set camera, lighting

render = vtk.vtkRenderer()
render.AddActor(vtk_actor)

"""Step b6: set the render window to show the r
window = vtk.vtkRenderWindow()
window.AddRenderer(render)

=

| window.SetSize(660, 608)

The render window t
displays the result on  Set the resolution of the window.

the screen and sets
the resolution

ult

m

Renderer

Render window



" Step 1: Read a vtk data file

VTK pipeline ~.Ir1l:k_reader‘ = utk.utkDataSetReaderé;

vik reader.SetFileMame(input file name)

"""Step 2: Get geometry using a filter

vtk geometry = vtk.vtkExtractEdges()
#vtk_geometry.SetInputData(vtk reader.GetPolyDataOutput())
vtk geometry.SetInputConnection(vtk reader.GetOutputPort())
vtk geometry.Update()

"""Step 3: use a mapper to get the geometry primitives "' ‘
vtk poly mapper = vtk.vtkPolyDataMapper()

vtk poly mapper.SetInputConnection(vtk_geometry.GetOutputPort prn
vtk poly mapper.ScalarVisibilityOff()#Turn this on when showing sca¥ard t1&1d

""'Step 4: create an actor and set the appearance for the mapp™
vtk actor = vtk.vtklctor()

vtk actor.SetMapper(vtk poly mapper)

vtk actor.GetProperty().SetColor(l, 1, @)

"""Step 5: create a render to set camera, lighting
render = vtk.vtkRenderer()
render.AddActor(vtk_actor)

Renderer

""'Step b6: set the render window to show the result
window = vtk.vtkRenderWindow()
window.AddRenderer(render)

window.SetSize(608, ©00)

‘' 'Step 7: add user interaction to the render 'L-.-'ir‘ndcrr.-"Render WlndOW

window_interactor = wvtk.vtkRenderWindowInteractor()
window interactor.SetRenderWindow(window)
window interactor.Initialize()

T
Add some user interaction (via mouse) to User interface

the render window




" Step 1: Read a vtk data file

VTK pipeline ~.Ir1l:k_reader‘ = utk.utkDataSetReaderé;

vik reader.SetFileMame(input file name)

"""Step 2: Get geometry using a filter

vtk geometry = vtk.vtkExtractEdges()
#vtk_geometry.SetInputData(vtk reader.GetPolyDataOutput())
vtk geometry.SetInputConnection(vtk reader.GetOutputPort())

vtk geometry.Update()
""'Step 3: use a mapper to get the geometry primitives "' ‘
vtk poly mapper = vtk.vtkPolyDataMapper()

vtk poly mapper.SetInputConnection(vtk_geometry.GetOutputPort prn
vtk poly mapper.ScalarVisibilityOff()#Turn this on when showing sca¥ard t1&1d

""'Step 4: create an actor and set the appearance for the mapp™
vtk actor = vtk.vtklctor()

vtk actor.SetMapper(vtk poly mapper)

vtk actor.GetProperty().SetColor(l, 1, @)

"""Step 5: create a render to set camera, lighting
render = vtk.vtkRenderer()
render.AddActor(vtk_actor)

Renderer

""'Step b6: set the render window to show the result
window = vtk.vtkRenderWindow()
window.AddRenderer(render)

window.SetSize(608, ©00)

""'Step /: add user interaction to the render 1-.'ir'|dma."Render WlndOW

window_interactor = wvtk.vtkRenderWindowInteractor()
window interactor.SetRenderWindow(window)
window interactor.Initialize()

'''| gynch the window '''

window.Render() < Nothing will happen
until Render() is called.




" Step 1: Read a vtk data file

VTK pipelin vtk_reader = vtk.vtkDataSetReader()

vik reader.SetFileMame(input file name)

"""Step 2: Get geometry using a filter

vtk geometry = vtk.vtkExtractEdges()
#vtk_geometry.SetInputData(vtk reader.GetPolyDataOutput())
vtk geometry.SetInputConnection(vtk reader.GetOutputPort())

vtk geometry.Update()
""'Step 3: use a mapper to get the geometry primitives "' ‘
vtk poly mapper = vtk.vtkPolyDataMapper()

vtk poly mapper.SetInputConnection(vtk_geometry.GetOutputPort prn
vtk poly mapper.ScalarVisibilityOff()#Turn this on when showing sca¥ard t1&1d

""'Step 4: create an actor and set the appearance for the mapp™
vtk actor = vtk.vtklctor()

vtk actor.SetMapper(vtk poly mapper)

vtk actor.GetProperty().SetColor(l, 1, @)

"""Step 5: create a render to set camera, lighting

render = vtk.vtkRenderer()
< render.AddActor(vtk_actor)

Renderer

""'Step b6: set the render window to show the result
window = vtk.vtkRenderWindow()
window.AddRenderer(render)

window.SetSize(608, ©00)

""'Step /: add user interaction to the render 1-.'ir'|dma."Render WlndOW

window_interactor = wvtk.vtkRenderWindowInteractor()
window interactor.SetRenderWindow(window)
window interactor.Initialize()

'''| gynch the window '''

window.Render() < Once Render() is called.




" Step 1: Read a vtk data file

VTK pipeline ~.Ir1l:k_reader‘ = utk.utkDataSetReaderé; Source

vik reader.SetFileMame(input file name)

"""Step 2: Get geometry using a filter

vtk geometry = vtk.vtkExtractEdges()
#vtk_geometry.SetInputData(vtk reader.GetPolyDataOutput())
vtk geometry.SetInputConnection(vtk reader.GetOutputPort())
vtk geometry.Update()

"""Step 3: use a mapper to get the geometry primitives
vtk poly mapper = vtk.vtkPolyDataMapper()

vtk poly mapper.SetInputConnection(vtk_geometry.GetOutputPo r"tM aprne
vtk poly mapper.ScalarVisibilityOff()#Turn this on when showing scala 1915

Filter
> o

"'"'Step 4: create an actor and set the appearance for the map
vtk actor = vtk.vtklctor()

vtk actor.SetMapper(vtk poly mapper)
vtk actor.GetProperty().SetColor(l, 1, @) ACtO r

b

"""Step 5: create a render to set camera, lighting
render = vtk.vtkRenderer()
render.AddActor(vtk_actor)

Renderer

""'Step b6: set the render window to show the result
window = vtk.vtkRenderWindow()
window.AddRenderer(render)

window.SetSize(608, ©00)

""'Step /: add user interaction to the render 1-.'ir'|dma."Render WlndOW

window_interactor = wvtk.vtkRenderWindowInteractor()
window interactor.SetRenderWindow(window)
window interactor.Initialize()

'""'"Launch the window '''

window.Render()
window.SetWindowMame( " COSC 6344 Visualization') Set window’s hame




" Step 1: Read a vtk data file

VTK pipeline ~.Ir1l:k_reader‘ = utk.utkDataSetReaderé; Source

vik reader.SetFileMame(input file name)

"""Step 2: Get geometry using a filter

vtk geometry = vtk.vtkExtractEdges()
#vtk_geometry.SetInputData(vtk reader.GetPolyDataOutput())
vtk geometry.SetInputConnection(vtk reader.GetOutputPort())
vtk geometry.Update()

"""Step 3: use a mapper to get the geometry primitives
vtk poly mapper = vtk.vtkPolyDataMapper()

utk_pnly_mapper*.SetInputCnnnectiun{utk_genmetr*y.GetDutputPurtM prn
vtk poly mapper.ScalarVisibilityOff()#Turn this on when showing scala 1915

Filter
> o
appe

"'"'Step 4: create an actor and set the appearance for the map
vtk actor = vtk.vtklctor()

vtk actor.SetMapper(vtk poly mapper)
vtk actor.GetProperty().SetColor(l, 1, @) ACtO r

b

"""Step 5: create a render to set camera, lighting
render = vtk.vtkRenderer()
render.AddActor(vtk_actor)

Renderer

""'Step b6: set the render window to show the result
window = vtk.vtkRenderWindow()
window.AddRenderer(render)

window.SetSize(608, ©00)

""'Step /: add user interaction to the render 1-.'ir'|dma."Render WlndOW

window_interactor = wvtk.vtkRenderWindowInteractor()
window interactor.SetRenderWindow(window)
window interactor.Initialize()

'""'"Launch the window '''

window.Render()
window. Setlindowlame( 'COSC 6344 Visualization')

window interactor.Start() Start user interaction




Show demo



VTK Cell Types
. e \ W

Vertex Polyvertex Line Polyline
Triangle Triangle strip Quadrilateral Pixel

uipAN)

Tetrahedron Hexahedron Voxel Wedge Pyramid



VTK Dataset Types

(a) Image Data
(vikimageData)

(c) Structured Grid
(vtkStructuredGrid)

[{ N

(e) Polygonal Data
(vtkPolyData)

(b) Rectilinear Grid
(vtkRectilinearGrid)

(d) Unstructured Points
(use vtkPolyData)

L] "
--

g
NS
£

(f) Unstructured Grid
(vtkUnstructuredGrid)

o
A




VTK Dataset Hierarchy

vtkObjectBase

-

vtk Object

vtkDataObject

-

vtkDataSet

vtkHyperOctree

vtkHyperTreeGrid

vtk StructuredPoints

vtkimageData

vtkPointSet

vtkUniformGrid

vtkLabelHierarchy

vtkPath

vtkRectilinearGrid

vtkPolyData

vtk StructuredGrid

vtkUnstructuredGrid




VTK Dataset Types

| vtkCompositeDataReader |

I vtkDataObjectReader |

vtkDataSetReader |

| vtkGenericDataObjectReader |

(b) Rectilinear Grid
(vikRectilinearGrid)

vtkGraphReader

| vikMultiNewickTreeReader |

- .
wE. T
L] ™ .
. 2 . | vikNewickTreeReader |
- e L
» ,
. L ] { . |
. . . . vtkDataReader d—l vikOpenQubeMoleculeSource
L] . [ :
= . e ® L] Y
. @ L
| vtkPolyDataReader |
(c) Structured Grid (d) Unstructured Points [ vikRectiinearGridReader |
(vtkStructuredGrid) (use vtkPolyData)

| vikStructuredGridReader |

| vtkStructuredPointsReader |

vtk TableReader
vtkTreeReader

@ — | vikUnstructuredGridReadear |

(e) Polygonal Data (f) Unstructured Grid
(vtkPolyData) (vtkUnstructuredGrid)

vtkBiomTableReader

Dol -




VTK Dataset Types

e

(a) Image Data
\ (vtkimageData)

~N

%

(c) Structured Grid
(vtkStructuredGrid)

[{ N

(e) Polygonal Data
(vtkPolyData)

viklmageReader2

vikDICOMImageReader

vikBMPReader

vikHDRReader

| vikGDALRasterReader | |

vikMPllmageReader |

‘ viklmageReader

vtkJPEGReader

vikMrrdReader |1—| vikPMNrrdReader

vtkPNMReader

v&MedicallmageReadirﬂ\ vtkSEPReader |

vtkMetalmageRaader |

vikMINCImageReader ‘

| vikNIF TlimageReader |

‘ vtkOpenSlideReader |

vtkPNGReader |

vikSLCReader |

| vtkGESignaReadear |

vitkTIFFReader fll——

vikOMETIFFReader

(f) Unstructured Grid
(vtkUnstructuredGrid)




Attribute Types
®s /: » e fu,i,n T:Inz)

Scalar: single data value Vector: 3D direction and Normal: 3D direction
magnitude
A

85 84 A
11 =12 %13
2D: (u,v) S A9y 8y g3
3D: (u,vyw)
> A3 433 33
Texture coordinate: Tensor:
n-dimensional index into texture nXxn matrix
map
Array O Array 1 e« o o |Armayn-1
vtkDataArray

Field Data:
An array of arrays. Each array can be of
different data type (vtkFieldData)

vikObjectBase

T

vikObject

A

vikFie

ldData

A

vikDataSetAttributes

/

AN

vikCellData

vikPointData




# vtk DataFile Version 3.8
DAT Converted Data
ASCIT

DATASET STRUCTURED_GRID
DIMENSIONS 5@ 5@ 1
POINTS 2588 float

-1.9866608 -1.000008 ©.800000
-8.959184 -1.8800868 ©.8000086
-8.918367 -1.8800868 ©.8060086
-8.877551 -1.0800008 ©.800000
-8.836735 -1.080808 B8.808080
-6 TARA1R -1 ARARAA A ARRRAAGR

H.959184 1. dddddd o, dddddyd
1.808000 1.800800 ©.008000
POINT_DATA 2508

SCALARS s float 1
LOOKUP_TABLE s

78.599884

71.457848

71.131317

69.636498

67.846814

63.487019

59.123165

ra A AamoTen

# vtk DataFile Version 3.0
PLY Converted Data
ASCII

DATASET POLYDATA
POINTS 282 float

8.459683 -8.997806 0.785714
8.526593 -8.911559 8.785714
8.591852 -8.839751 8.785714
8.679853 -8.792299 9.785714

B T o i

@.157778 B.158756 ©.785714
8.716814 B8.828922 8./785/14

POLYGONS 782 2888

3 141 148 44
3 88 81 67

3 57 189 79
3
3

172 43 148
14/ A3 A4

3 234 343 381

POINT DATA 382

VECTORS wvelocity float
-8.801876 ©.081649 8.808080
-8.881929 0.081638 8.808080

A A 2777 A AT 0 A AR

-8.982146 -8.001512 ©.000008
SCALARS s float 1
LOOKUP_TABLE s

8.880008

8.880000

@.8oeoee

A . ARBARA

# vtk DataFile Version 1.8

rbc_BBl.vtk 3D Unstructured Grid of Triangles

ASCIT

DATASET UNSTRUCTURED_GRID
POINTS 588 float

-3.424999 -8.855454 2.257396
-1.434919 B.665686 -3.151384

1.636841 -8.848154 -8.458954
1 737041 A 1RTGAR -1 314734

E.22¢g891 1122400 -1, 224004

B.333941 1.167686 -2.348874

CELLS 996 3984

3278 374 583
3 1e4 55 232
3 339 225 45
3 418 374 315
3 1e4 232 4le

3 8 225 339
3 8 339 418
3 374 418 339

CELL_TYPES 996




# vtk DataFile Version 3.8
DAT Converted Data

ASCIT

DATASET STRUCTURED_GRID
DIMENSIONS 5@ 5@ 1

POINTS 2588 float

-1.9866608 -1.000008 ©.800000
-8.959184 -1.8800868 ©.8000086
-8.918367 -1.8800868 ©.8060086
-8.877551 -1.0800008 ©.800000
-8.836735 -1.080808 B8.808080
-6 TARA1R -1 ARARAA A ARRRAAGR

B.959154 1. UEdudy o, Bugdug
1.89000688 1.000000 0.800088

POINT_DATA 2508
SCALARS s float 1
LOOKUP_TABLE s

78.599884
71.457848
71.131317
69.636498
67.846814
63.487019
59.123165

ra A AamoTen

# vtk DataFile Version 3.0
PLY Converted Data

ASCII

DATASET POLYDATA

POINTS 382 float

8.459683 -8.997806 0.785714
8.526593 -8.911559 8.785714
8.591852 -8.839751 8.785714
8.679853 -8.792299 9.785714

B T o i

@.157778 B.158756 ©.785714
8.716814 8.828922 ©.7385714
POLYGONS 782 2888

3 141 148 44

3 88 81 67

3 57 189 79

3172 43 148
3148 A3 A4

3 234 343 381

POINT DATA 382
VECTORS wvelocity float

-8.801876 8.001649 ©.BBEEOE
-8.881929 8.001638 ©.B00B06

A A 2777 A AT 0 A AR

-8.0982146 -8.001512 8.000008

SCALARS s float 1
LOOKUP_TABLE s

8. 888088
8.880000
@.8oeoee
A . ARBARA




Example of getting value range of a scalar field
vtk geometry.GetOutput () .GetPointData () .GetArray(scalar field) .GetRange ()
N / f f
Y
Grid data Data stored name of the
at points scalar field

Example of getting all scalar values
allscalars = vtk geometry.GetOutput () .GetPointData () .GetScalars(''s'")

*

name of the
scalar field

Example of getting all vector values
allvectors = vtk reader.GetOutput () .GetPointData () .GetVectors(''velocity'")

name of the
vector field



Additional References

o VTK Wiki http://www.vtk.org/Wiki/VTK

 VTK Examples
o Python: https://lorensen.github.io/VTKExamples/site/Python/
o C++: https://vtk.org/Wiki/VTK/Examples/Cxx

* Books:
o VTK User's Guide, Kitware Inc. ISBN 1-930934-0804
(https://www.kitware.com/products/books/VTKUsersGuide.pdf)

o The Visualization Toolkit, An object-orented Approach to 3D Graphics,
4th edition, by W. Schroeder, K. Martin, B. Lorensen, Kitware
Online version
https://lorensen.github.io/VTKExamples/site/VTKBook/
download:
https://raw.githubusercontent.com/lorensen/VTKExamples/master/
src/VTKBookLaTeX/VTKTextBook.pdf




