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ParaView Things | Need to Do:

Notes:

Table of filters

Describe Selecting

Describe Warp By {Scalar, Vector}

Describe light sources

Any way to turn numeric data into a slider (e.g., isovalue in Contour)?
Any way to read and process a .shp file?

Any way to export triangles (.obj, .stl)?

Is there a properties menu to set the camera eye, look, and up?

Plot data on a globe

Can we write our own graphics filters (e.g., Extruded Time Volumes and faster
volume rendering)?
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What is ParaView?

ParaView is a free interactive visualization package produced by KitWare.

It is built upon Vtk, the Visualization Toolkit.

It uses a dataflow paradigm:

\ 4

Sink

A 4

\ 4

Source Filter Filter

In which data arrives via sources (typically files), is filtered by various
numeric algorithms, and is sent to various sinks (typically the computer
graphics display).

Besides the interactive interface, ParaView also has a Python scripting
interface, so that you can create these dataflow networks auto-magically.
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http://www.paraview.org

Click here to download, or grab the .zip file from Mike’s ParaView web site

&« > C @ @ s e & | | Q Search 'm0 B

®

KITWARE
IS HIRING

https://www.paraview.org

Paravjew About v Flavors Domains v Resources v Devene B v Download ,O

What have you #RenderedInParaView?

Show us on Twitter

Welcome to ParaView

ParaView is an open-source, multi-platform data analysis and visualization application. ParaView users can quickly build visualizations to analyze their data
using qualitative and quantitative techniques. The data exploration can be done interactively in 3D or programmatically using Paraview's batch processing
capabilities.

ParaView was developed to analyze extremely large datasets using distributed memory computing resources. It can be run on supercomputers to analyze
datasets of petascale size as well as on laptops for smaller data, has become an integral tool in many national laboratories, universities and industry, and has
won several awards related to high performance computation.

/
P, =

Download Latest Release Suppert and Services Contact Us
ParaView version 5.5. is now available for Kitware offers advanced software R&D solutions Hawe a question about the ParaView project? We
download. and services. Find out how we can help with your can help.

next ParaView project

Request a New Feature The ParaView Guide ParaView Forum
Have an idea for a new feature? Let us know Get the latest edition of the ParaView Guide Join the ParaView Forum to stay informed on the
book. developments.
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In these notes, what do these icons mean?

®. D

®

scalar.csv scalar.ogv

They tell you that if you go to our notes web site:

http://cs.oregonstate.edu/~mjb/paraview

you will find pre-created ParaView input data (*.csv) and pre-created animation
movie files (*.ogv).

You can read a .csv file right into ParaView so that you can experiment with these
examples without having to first create them yourself.

You can play an .ogv movie file right from your browser so that you can see how
these examples look without having to run ParaView at all.

(L
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A warning about me and the Notes

What ParaView does

What | know

What the
notes cover
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Screen Layout, Color Editor,
and 3D Display

(e

Oregon State
University
Computer Graphics



In the Beginning, there was OpenDX ...

| W |
—

Import
[

L] T —
Sealar Scalar Scalar

L1 [ L1

| W |
| N | =5

— — Colormap |

AutoGlyph [ Isosurface
— L] —

—
—
[

Isosurface

—
-

Scalar
MapToPlane [
—

| I I
Collect
[

-

“DX” stands for “Data Explorer”. Like the name implies, it let you explore! But, once it
became “open”, all reliable support went away. Also, it required a lot of screen area

oreg Just to hold the block diagram.
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Fan-In to the Full Scene

OpenDX: ParaView:

Pipeline Browser

|
[l builtin:

scalar.csy

& 0 & 8§
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Screen Layout 10

" Ly L

BB BE e 2 S S 1] b > Pl ey g—
i = " “c Golormap Controls =c»= T REjasraaszeVewee G

I ParaView 5.12 64-bit Tabs
Eicsedaal

g2 N =g " & 5 b e
ansmsicOommon Filters - . Jesr=rr— . ies

L) - 0 @ 1w Selection Windqw.Splittings =

scalar.csv
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Properties Information 2

roperties B X 09

= Apply ) Reset 3¢ Delete ?

[search ... (use Esc to clear text) |55
1] All Sealars R 0
Use Continuous Cell Range

[ = onmrtmncuesn | 965 (811 *

Representation | 3p Glyghs -

Coloring

o5 Al -
o Edit EIENERENI 0 :
Styling

ot | F—
- rtios

Specular

0SPRay
[] 0SPRay Use Scale Array 0 69 .0
Glyph 0

Glyph Type | Sphere - 0

Point Gaussian 0 Q

Gaussian Radius [g |

Shader Preset | sphere Z

DG

[~ Axes Grid Edit

Enter AXES ViSIDi
on Axes 8]
[ Orientation Axes Visibility 8.8

|single color : i 0 0.0
@ color || |Restore Default|

0SPRay Rendering v
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Window Icons 1

O Layout #1 X +

A 79
Toggle between Adjust Add, subtract, Selecting cells, points, Clear
2D and 3D camera and toggle and blocks selection
interaction selections

Splita window  Splita window  Maximize a Restore after
left-right up-down window maximizing

T T e

RenderViewl \"I : l"{ E/}E o
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3D Scene Manipulation
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Properties Information

Properties g X
[ Apply (@) Reset 9% Delete ?

|Search ... {use Esc to clear text) E‘f:j

| = Properties (Sphere1) | AN e A< A

Center lo lo |lo

Theta Resolution | 3

|
Radius | 0.5 |
|
|

Phi Resolution | 8

= Display (GeometryRepreser | B8 E

Representation | 5urface with Edges -

Colgen

@ Solid Color - A
o Ed ¢ |ct||w| B @

Styhing

Opadty

Lighting

st I
Edge Styling
. Edge Caolor |v \

OSPRay
[] osPRay Use Scale Array

Point Gaussian

Gaussian Radius | 0 |

Shader Preset | gphere M

= \iew (Render View)

Axes Grid Edit
[ center Axes Visibility

Orientation Axes

Orientation Axes Visibility
Background

Single color A
. Color ~  Restore Default

0SPRay Rendering b

Select Sources —» Sphere

13

sspddEa?Feea

Ml Pick Solid Calor

Basic colors

HEENENENN T
I
I
BN
BT
0Bl

Pick Screen Color |

Custom colors

Frrrrrrrrr-
-

Add to Custom Colors |

!

Hue: Jo = Red: [255 =
Sat: IO 3: Green: IZSS 3:
val: |255 3: Blue: IZSS 3:

HTML: I Eiiiiid
OK I Cancel |
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3D Scene Manipulation 1

By default, these are the 3D Scene Manipulators
(plus the mouse wheel, which is also a Zoom):

(You can change these infthe Edit —» Settings —
Camera menu)

3D Interaction Options /

Camera3 DManipulators: Select how interactions are mapped to camera movements when in 3D
interaction mode.

Left Button Middle Button Right Button
Rotate *  Pan * | foom -
Shift + | pall ~ | |Rotate + | |Pan -
Ctrl + Zoarm * Rotate * | FZoomToMouse -
0
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Computer Graphics

mjb — March 27, 2019



15

You Can Change Sphere Properties

Properties Tab

Show/Hide the
Geometric Properties

< Properties f)ﬁ::rmatinn /
Rropectioss — 8 X

! Apply ) Reset i DMete ?

|5EE.|'|:I'| ... (Use E=sc to dear text}/ | q;:ls ) ]
The Geometric Properties of the Sphere

; ||E:| /
Radius |U.5 -~
)

Theta Resolution | 3
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You Can Change the Sphere’s Display Properties

Show/Hide the Display Properties

~ How to Represent the Sphere

— How to Color the Sphere

Opadty B [on ~ Edit the Sphere Color
Lighting ~
Specular o 3 Set the Sphere Opacity
Edge Styling
® coo- oo Q\ Set the Sphere Specular Lighting
OsPRay ™ Bring up other Features to Color-Edit
[] osPRay Use Scale Array \
i ~ Edit the Edge Color

Gaussian Radius |D |

Shader Preset | 5phere -

i

= vew Gerdervew) S TSU LT

S - — Show/Hide the Render View Properties
[ center Axes Visibility

~ Edit the Features of the Axes Grid

Orientation Axes -
Orientation Axes Visibility = Turn on/off the Axes Grid
Background
e or > .
— -— — Edit the Background Style and Color
]\.-EAEZL v |Res
05PRav Rendering W

1
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ParaView has a nice Axes Grid feature.
Scroll way down in the Properties area to
the Render View menu to turn it on.

The Axes Grid

’ = ‘lﬁ% (Render View)

—
Axes Grid
enter Axes Visibility

Edit

D6 Q-

Oregon State
University
Computer Graphics

17

mjb — March 27, 2019



Editing the Axes Grid

= View (Render View) ! E Iﬁl [H-

Axes Grid ( Edit >|

[] center Axes visibility

Titles for the axes

18

B Edit ? >
|Sea|'u:|'| ... (use Esc to dear text) |
Visibility
Title L ——

B

X Title Font Pro %

R ——

.O|.

Title font styles ME

Number label font styles ~

Oregon State
University
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-Olvny

le Font Properties
Arial

> |12 |+ -

Face Properties

1S

O Grid Color

[] show Grid

perties

Y Axis Label Font Properties

\
vc>|-

-Olvny/

(|12 5 U =

X Axis Label Properties

B IS

[] x Axis Use Custom Labels
Y Axis Label Properties

[ Axis Use Custom Labels
7 Axis Label Properties

[] z Axis Use Custom Labels

<™

' Apply

& ox
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Filters — Alphabetical —» Shrink

Be sure the Shrink eyeballs

are clicked on and the Sphere
/ eyeballs are clicked off

19

g X

Properties Inﬁzrma@u/

Search ... (use Esc to dear text)

.

Properties
’ ) Reset b 4 Delete/

L~ Step #2: Hit Apply

Show/Hide the
Shrink Properties

Co

&l shrink Factor

| Step #1: Set the Shrink Factor (1. = no shrinking,

0. = all shrinking)
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Are You Getting Tired of Hitting Apply All the Time? ¥

In Edit > Settings — General, turn on Auto Apply

[ Settinqs.) ? 4

amera Render View Color Arrays Color Palette

Co=rr
S | - | [ N

1=

ra

-~ += ~=a=r tawf r
E'_ L O '\.-\_:'ﬂ.-\._ a3

Properties Panel Options

F |--"| Auto Apply: .ﬁ.gbmaﬁcally apply changes in the 'Properties’ panel.

Or, click this icon in the top row of icons

Be careful about doing this with large datasets that are slow to display.

Don’t do this until after you have completed the entire TableToStructuredGrid operation.

University
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Visualizing Scalar Data, |

'I
scalar.csv

Oregon State
University
Computer Graphics
mjb — March 27, 2019



What File Formats Can ParaView Read?

AVS UCD BYU CML Molecule Y )

DEM DICOM (Single File) DICOM (directory) ENZO AMR Particles
EnSight Master Server EnSight Enzo ExoduslIReader

FLASH AMR Particles FacetReader Flash Fluent Case

Gaussian Cube Image JPEG Series LSDynaReader

Legacy VTK MFIXReader MRC Series Meta File Series

NetCDF CAM NetCDF MPAS NetCDF POP NetCDF

Nrrd OpenFOAMReader PDB PLOT3D Meta-File

PLOT3D PLY PNG Series PTS

PVD Parallel NetCDF POP Particles Partitioned Legacy VTK
Phasta RTXMLPolyDataReader Restarted Sim Exodus Restarted Sim Spy Plot
SLAC Data SLAC Particle Data STL TIFF

TIFF Series Tecplot Unstructured NetCDF POP VPIC

VRML Wavefront OBJ WindBlade XDMF

XML Hierarchical Box XML Image Data XML MultiBlock Data XML Partitioned Image Data
Data

XML Partitioned XML Partitioned Rectilinear | XML Partitioned Structured Grid | XML Partitioned Unstructured Grid
Polydata Grid

XML PolyData XML Rectilinear Grid XML Structured Grid XML UniformGrid AMR
XML Unstructured Grid | XYZ proSTAR (STARCD) spcth history

Oregon State
University
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Creating Scalar Data in a CSV File

X32,Y32,7232,S
-1.00,-1.
-0.94,-1.
-0.87,-1.
-0.81,-1.
-0.74,-1.
-0.68,-1.
-0.61,-1.
-0.55,-1.
-0.48,-1.
-0.42,-1.
-0.35,-1.
-0.29,-1.
-0.23,-1.
-0.16,-1.
-0.10,-1.
-0.03,-1.

00,-1.
00,-1
00,-1.
00,-1.
00,-1
00,-1.
00,-1.
00,-1
00,-1.
00,-1.
00,-1
00,-1.
00,-1.
00,-1
00,-1.
00,-1.

00,0.
.00,0.
00,0.
00,0.
.00,0.
00,0.
00,0.
.00,0.
00,0.
00,0.
.00,0.
00,0.
00,0.
.00,0.
00,0.
00,0.

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

Do a File —> Open and navigate to your CSV file.
Hit the Apply button to actually do the read.

scalar.csv

23
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Reading and Converting the CSV File

View Sources

Eitters  Tools  Catalyst

= » L
1:_',. :-'E -\f

-

Macros K
I <0

~1. Select File > Open an

Pipeline Browser g x
T
[ builtin:
Properties Infgefiation
Properties g x

Reset

X Delete ?

Oregon State
University
Computer Graphics

navigate to scalar,csv

2. Then, click Apply
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Showing | TebleTostructured@rid1 ~ |Attribute: Point Data + |Precision] 6 &) x

SpreadSheetvig

0
1
2
3
4
5
6

Point ID

o o B W M = o

ucture:

o o B W = oo

d Coordina

o o 2 2o o o o o 2 o 2o o o o o o o o

o
0
0
0
0
0
o
o
0
0
0
0
o
o
0
0
0
0

-0.94

Points )

=7 3

o o 2 o 2o o 2 o 2 2o 2 o o o o o o o

1
1
1
1
1
1
1
1
-1
-1
1
1
1
1
1
1
1
1

3. This will bring up a table window to confirm
that the data has been read properly. You can

close it if you want.
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Reading and Converting the CSV File

FIPENTTE BTOwWSET

TTTSyouT = T

N

T
[ builtin:

L 30 [

Properties I Information ]
B

Apply |

Resst | K Delete | ? |

Turn on the “eyeballs” so
that you can view this data

D> 4
MSC to dear text)

| = Properticaak

hole Extent |D

Now, go to

[o

0
x32

Filters — Alphabetical —» TableToStructuredGrid

¥ Column |Y 32

Column |Z32

= Display (Strygs

Fill in the Whole Extent boxes showing the first and

Representatid

Coloring

last index in each dimension (the last index is one

=l

| @ solid Color

Styling
Opadty

SRR

less than the number of points in that dimension).

I Fill in the {X,Y,Z} Column information so ParaView

Point Size 2

I Render Points As Spheres
Lighting
Specular

0SPRay
I” OSPRay Use Scale Array

I Data Axes Grid

B

knows Row to make your 3D display.

Hit the Apply button to actually do the conversion.

Maximum Number Of
Labels

= view (Render View)

I Axes Grid

Edit |
[0 Set the Representation to Points
B|e|e|d
Edit | \

IV Center Axes Visibility
Orientation Axes

I¥ Crientation Axes Visibility

I™ Hidden Line Removal

I™ camera Parallel Projection
0SPRay Rendering

I Enable OSPRaY

M ParaView 5.6.0 64-bit

File Edit View Sources Filters Tools Catalyst Macros Help
P BRO»a &G |kad
- -\—,__] i:,z EHL\ E,_ﬁ T ,@ | @ solid Color j |

mijb — March 27, 2019




As Points 26

0.000e+00
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A Side Trip:
Choosing Colors
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Or]

T

IE90B800=2

Pipeline Browser

T
[ builtin:
scalar.csv

|
[ N 5 TableToStructuredGrid L

Properties I Information |
Properties

+ Apply | &) Reset | 3 Delete |

ISearch ... (use Esc to dear text)

I = properties (TableToStrucl El

Whole Extent Io |31 /
Jo EYy4
Jo |31

X Column IXS?_

¥ Column |'r32

Z Column |237_

I = Display [Stmchl%ﬂ( ! |E/| |
Representation
Coloring ’ \

Styling
Opadity

Point Size IZ

—_—

™ Render Paints As Spheres
Lighting

Specular

—F

O0SPRay

r OSPRay Use Scale Array

I Data Axes Grid Edit |

Maximum Mumber OFf

Labels I 100

| e | ml ol

Com

| r— 5
UicT UTdpniIcs

Turning on Color

28

Change the coloring from Solid Color to S.

This will bring up a row of color command icons.

This will also change your display to this and will
bring up the color map editor.

i
H

|2 [at am |0 |2

ol TS
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Choose Among Standard Color Transfer Functions  *

e

Oregon State
University

Computer Graphics

Turn on the “More Detail Gear” and
scroll down — there arg lots more

M Choose Preset

/j,

ISearch ... {use Esc to dear text)

-+, | OMtions to load:
(=&l

Presets

Presets

" —

- - Cool to Warm

B W Coo to Warm (Extended)

Black-Body Radiation

(N Ry

Inferno (matplotlib)

Black, Blue and White

Viridis (matplotlib)

T Gray and Red

Linear Green (Gr4l)

Cold and Hot

B B T iiinbow Desaturated

Yellow - Gray - Blue

- - Rainbow Uniform

E T e

Tip: <click> to select, <double-click> to apply a preset.

? X

Colors
¥ Opadities
[~ Use preset range

Actions on selected:

r Show current preset
in default mode

Import |
Export |
Remaove |
Close |
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Color Map Editor

30

Color Map Editor & X

Search ... (use Fsc to dear text) Al | i

Array Name: S

Automatic Rescale
Range Mode

r Interpret Values As Categories

I Rescale On Visibiity Change

|Gruw and update on 'Apply'

Add annotations to specific values on the legend <,

=
Annotations
Va\ue| Annaotation |
=|

Coloring

I”" Enable opacity mapping for surfaces
Mapping Data

Opacity Tra

o 5 -

T |

—
4 Color Transfer "l

etz 0 FUNCtION Sculpting

<._.Edit>:... ||t ‘E'-

_Shuling

Oregon State
University
Computer Graphics

T S T T T a G oty 10 o
I Enable opacity mapping for surfaces
I Use log scale when mapping data to opacity

Color transfer function values

Value R G B
1[0 0.231373 0.298039 0.752941
28448 0.865003 0.865003 0.865003
3|168.96 0.705882 0.0156863 0.14302
g | D]

Opacity transfer function values

Value Opacity |_

1|0 0
2|168.96 1

Color Mapping Parameters

Diverging ﬂ

Color Space

I Use Below Range Color

@ 5=low Range Color |

I Use Above Range Color

@ &bove Range Color |L|

T = IVIarcrT Z.

7, 2019
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Changing the Legend

The default legend is barely readable.
You can do better.

Start by clicking here.

Coloring

ﬂ}Ma.g -

ws Edit o

Oregon State
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Changing the Legend

HY Edit Color Legend Properties

|bearch v {use Esc to dear text)

Layout
[+ Auto Orient

a8

Crientation |'-.'e|'ti-:a|

Window Location |L0werRightC0rner

7

Position |.:.I39 |El.l32
<

Title Texts -~

R >

Companent Title [

Title Justification |Centered

I Horizontal Title

roperties

ial
Text/Annotation Font Fro)
Arial

bels
‘ ¥ Automatic Label Format

=l = O I+|[ieo = B|

s H O [*f[ro0= S
3 1.00 J/

[+ Draw Tick Ma

V' Draw Tick Labels
[ Use Custom Labels

< mnge Labels

Range Label Format |% #5612

Annotations

[+ Draw Annotations

[ Add Range Annotations
[ Automatic Annotations
I Draw Nan Annotation

Man Annotation |I-Jal-l

Tick and Annotation - -

Positions |'I'|cks right/top, annotations left/bottom ﬂ
\

[ Reverse o
ar Thickness |16
or Bar Length |EI. 13

o d

4 . Apply

Reset | X cancel | agK |

32

Click here to bring up all of the options.
(This is a good idea on all ParaView dialog boxes.)

Legend title and font

Tick mark font and number format (“printf-style”)

Range numbers at the end of the legend

Color bar
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From this, to this

— 1A =400

(&
tn

i
o

|
tn

()
T
=
=
=)
o
=
S
O
0
-

(=]

I
o
tn
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Visualizing Scalar Data, li

'I
scalar.csv
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As Points

E_dz.zd

0.000e+00
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Pipeline Element and Filter Observations %

» Whatever pipeline element you have most-recently clicked on, that’'s what Properties
you will see.

« Whatever pipeline element you have most-recently clicked on, that will be the parent of
the next Filter you select. The parent’s output will become the Filter’s input.

» Be careful of Filter order. In general, Filters are not commutative or associative.

« For data-size reasons, it is helpful if any datasize reduction Filters are included early in
the pipeline.

» As far as | can tell, you can’t inject a filter in the middle of a pipeline. You can re-parent
it. You can delete it and pipeline elements around it and start over. But, adding a new
Filter between two existing pipeline elements creates a tee from the parent, not a new
pipeline.

« Whatever “eyeballs” you have clicked on, that’'s what pipeline elements’ visual
representations you will see in the display.

* Turn on the TableToStructuredGrid “eyeballs” and set the Representation to Outline.
That keeps ParaView displaying the data as 3D-fullsize, regardless of what downstream
pipeline elements do.

Oregon State
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Right-clicking on a Pipeline Element

Fipeline Browser =
ﬁ builtin:

I scalar.csv

@ ﬁTﬁHETDEh’UEtJFEdGFidI

|
@ B Slice1
|

@ (Pr—

= Open
B Copy
Y Paste

Create Custom Filter...

Properi Link with selection
Propertie lgnore Time =

VR
ype o

Eii] 'I— . B

Oregon State
University
Computer Graphics
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% As a Glyph Cloud 38

ﬂTableToStrucmredGridj

Filters — Alphabetical —» Glyph adds the glyph cloud to
the pipeline. Hide the TableToStructuredGrid (click off the
eyeball) and un-hide the Glyph.

Properties | Information |
Properties

- Apply | Reset | ¥ Delete | ?

|€3.'- &
— X

ISearch ... (use Esc to dear text)

| = Properties (Glyph1) @! @ !&Hﬂ"—
< mum& \
Glyph Type ISphere i=d
Orientation

Orientation Array I @ Mo orientation array

Set the Glyph Type

Play with the Scale Factor

Scale Array I @ no scale array
tale Factor — —— |o.04s
< Glyph Mode

Play with the Glyph Mode

I.ﬁ.ll Points [

= Display (GeometryRepr [H

Representation ISurfﬁce [=
Coloring

[os =l
s Edit | |:1..:| cl tl v”— e

Styling

o

Lighting

specular J— ID—
OIVET SItY

Computer Graphics
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As a Threshold Glyph Cloud 40

ﬁ builtin:
I::| scalar. csv

|
B TableToStructuredGrid 1

Click on TableToStructuredGrid, then select
Filters — Alphabetical > Threshold.

Hide the TableToStructuredGrid and the Glyph,

Properties | Information |
Properties g X

+ apply | &) Reset | & Delete | ?

ISearch v (use Esc to dear text)

[# Al Scalars
™ Use Continuous Cell Range

= Display (UnstructuredGrid Ifﬂl lj}l ﬁl Hl

Representation ISurfEr.:E ;I
Coloring
°s . =

wen | | = o] | o |[W Bl

.

then un-hide the Threshold.

Set the Minimum and Maximum. (Be sure to click
on Apply.)

e
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As a Colored Cutting Plane

=i e

I
[§ builtin:

[ |scalar.csv

Bislice1!

Properties | Information |
§FProperties

= Apply |

Al % ) TableTostructuredridi —
=

Reset | # Delete | ?

ParaView trick — turn on the TableToStructuredGrid display
and set the Representation to Outline. That keeps ParaView
from displaying the plane as 2D-only

Click on TableToStructuredGrid, then select
Filters — Alphabetical — Slice

ISearch .o (use Esc g =
I = ppaferties (Slicel) ] | (<] =
it -

|
@l Click on the red lines to move the plane.

ype IPIane
lane Parameters

oters.

Click in here to change slice para

JERNS

¥ Show Plane

Origin |-0.00635387

|-0.469058

|o.0141528

Mormal |-0. 13352

|0.0102291

|0.920293

Mote: Use 'P' to pick 'Origin’ on mesh or 'Ctrl+P' to snap
to the closest mesh point

Camera Mormal

¥ Mormal |

¥ Mormal |

Z Mormal |

Reset Camera to Mormal

Reset to Data Bounds

ffset ID

/I

™ ONglde slice
r Triang! the slice
| = oisplay (G5 &lojw

M|
s Edit |£|4|4¢|4¢|

Representation ISurface =
Coloring
|es =

;|
~lu @

; 2019



ipeling Browser

As Contours 43

scalar.csv
7
@ [ TableToStructuredGrid1
|
Slice 1

e Add a Contours filter

Properties I Information I
Properties & X

' apply | &) Reset | % Delete | ? | CI'Ck On Compute SC8|arS

|search ... (use Esc to dlear text) ?'5.'s|

I = Properties (Contourl) _IE'EI “ =

Contour By I o5

Create contour values (see next slide)

¥ Compute Mormals
| il

I Compute Scalars

Isosurfaces
Value Range: [0, 102.832]

59.5348720043318966 /

2|0

3 |13.233048808515325

4 | 26.46600779703065

5 |39.69914669554598

6 |52.9321955940613

7 | 66.16524449257663

8 |79.39829339100195

9 |92.63134228960728 |—

10 | 105.8643911881226 —I_I_I o

I = Display (GeometryRepr ] | o | | “
Representation |W|reframe =
Coloring

[os

Ld't|_|_|_|_|_||_ E
i

Line Width 3

[ Render Lines As Tubes
Lighting

Specular J— 0 =
‘| | » I

T T

=019



As Contours 44

Value Range: [0, 153.575]

_— Add a contour isovalue

<4
1 30 ~ | om — Delete a contour isovalue

[
2 0 Add a range of contour isovalues

3 18.773333333333333

Oregon State
University
Computer Graphics

- . 0.0e+00 . 019



As Contours 45

= Display (GeometryRepresen @ ljﬁ ﬂl H AThiS needs to be Wireframe to
Representation Wireframe 97 - get contour lines
Coloring

'@ f) -

.hEdit/ el s v ||| @

Coloring by S will give you
colored contour lines.

Coloring by Solid Color will give
you a single color. -

Oregon State
University
Computer Graphics

- . 0.0e+00 . 019



Pipenne Browser AS C o) nto urs 46

1
[ builtin:

I::| scalar.csv

Clicking on the Slice filter will bring up these slice handles so
that you can move and re-orient the slice plane

Oregon State
University
Computer Graphics
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As Contours a7

p— / Adjusting the Line Width

Opacity —_— L <
[ Line width | >

3

™ Render Lines As Tubes

Lichti
Specular J— IU =
| | ;I_I

Oregon State
University
Computer Graphics
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e : As Isosurfaces 48

T
[ builtin:

iar.csv

1
@ WD TableToStructuredGrid1

. Qsliml <
< __ Note — This instance of Contour is parented from
TableToStructuredGrid, not Slice

Properties I Information I

Properties

Add a contour isovalue

ContourByI o5 =4
/ 7 Compute Normas \ Delete a contour isovalue

[~ Compute Gradients
r Compute Scalars .
|7 Generate Triangles Ad d a ra ng e Of Conto u r I Sova I ues
Value Range: [0, 158.98]

j 24,43

EIEINY

)(
&

LY

| = Display (GeometryRepr ﬂ m | ﬂ‘ |
Representation ISurface
Coloring /

I @ solid Color j

I
o | a] | | 1) o] Ho
Styling
oot |
Lighting
Specular J— IO—

0SPRay

|4 |E

Ll

[~ 0SPRay Use Scale Array

[™ Data Axes Grid Edit
Maimum Number Of
Labels |100
= View (Render View) D oD | 5] | “
[ Axes Grid Edit —

[ Center Axes Visibility
Orientation Axes

¥ Orientation Axes Visibility
-
| | »

o —
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Using the Calculator to Duplicate S to be Able to

Color by Scalar Value

FIpeling browser

|y

I
[@ buitin:

1
) TableToStructuredGrid

1
| i Calculator1
1

‘j Contour2

Properties I Information |

Attribute Type

Properties & X
b Apply | ) Reset | K Delete | ? |
Search ... (use Esc to dear text) :5|

= Properties (Calculatorl’ El El El U -

IPolnt Data

jHat kHat
sgrt +
floor =
exp i
vilw2 mag norm In log10 f
Scalars Vectors

Coloril

Representation

I = pisplay (GeometryRepr EIEIE' =

ISurface

@ Scalar ZI I

2| s =

=]

Computer Graphics

50

Scalar

— 0pe+00

20

— 0.0e+00
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Scalar

— 0.De+00

&0

40

20

Oregon State
University — 0.0e+00
Computer Graphics
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The Calculator

== Properties (Calculator 1) Do e -

Attribute Mode Paint Data -

[ ] Coordinate Results

o
Result Array Nam( Scalar %)

—
5
Clear ( ) @ jHat kHat _B
sin COS tan abs D +
asin acos atan ceil floor -
sinh cosh tanh WY EXP =
vilw2 Mag norm In log 10 f
Scalars B Vectors B
5
A list of the current
Oregon State scalar variables in
University

Computer Graphics the dataset

52

Name of the
output field

Coordinate unit

— vectors

A list of the current
vector variables in

L~ the dataset

mijb — March 27, 2019



As a Volume o3

[ buittin:
Mapping Data

y

EXFAE

)
5

Properties | Information |

51.864:0.000

+ apply | &) Reset | R Delete | ? |
| o
ISearch go3

. (use Esc to dear text)

| = Properties (TableTostr ElElEl = Data: |51.8543

Properties 8 X

@@

o

5oL

Whole Extent I':' |31
fo |31
fo |31

¥ Column |x32

¥ Column |Y32

| 4

Z Column |232
I = Display (StructuredGrid [fﬂl [ﬂﬁl ﬁl (™}

Representatiol < iVqume )

| 4

Coloring
S C——
=TT el al sl
Styli
Lighting
Specular — IU—
05PRay

il 05PRay Use Scale Array

I Data Axes Grid Edit

Maximum Mumber Of

Labels 100

L PR
G/Ulllyul\dl I uPlllUD

TID = March 27, 2019



Sculpting the Alpha Transfer Function >4

Hover over the black line and left-click to add a new sculpting point there

Hover over a point and hit the Delete key or Middle Mouse
Button to delete a point

Mapping Data / .
pha=1.
/ o (opaque)
et
ot
o
r.
a1.864:0.000 =
& o =
JF o U
o Alpha=0.
Data: |51|35.43 (transparent)

—

Data value range

Oregon State
University
Computer Graphics
mjb — March 27, 2019
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— 1.7e+02

Oregon State

University — 00e+00
Computer Graphics

mjb — March 27, 2019



IsoVolumes >0

Pipeline Browser

B buiti: - Start with this

|j gcalar.csv

@ W) TableToStructuredGrid

|
o I

The IsoVolume properties start out at “allow all values”
to pass through. We’'re going to change this.

| chose the Surfaces with Edges
representation so you can see the celld/
You'll see why in a moment.

= PpProperties (IsoVolumel) | @ [H .
0
P
B [1s5.06
%Displav (UnstructuredGridRe ‘ ) m ﬂ [H
EEWEEE”E“” Surface With Edges > P
Coloring
& g -
| ms Edit SEEl S| e | B 2
University
Computer Graphics
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IsoVolumes

I = properties (IsoVolumel) @l ml ﬁ| Hl

InputSEIﬁrsl o g

< Inirum _: \
) I
Maximum | \

= Display (U

Representation ISurfa::e With \1@25

University
Computer Graphics

57

Now adjust the Minimum and Maximum to
something else.

Note that the IsoVolume filter turned your nice,
efficient structured grid into an unstructured
grid. This can balloon the size of the data that
is being operated on.

2019
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Annotating

s

Oregon State
University
Computer Graphics
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1
[ buitin:

|::| scalar.csv
|
W ) Isovolumel /

|
= N 5] AnnotateTimeFilter 1

Shift

e
|= Properties (AnnotateTime [ | 1%
Formaiafime: ouf
EFZ

Scale Il

= pisplay (TextSourceRepre | @ | & | H |

I Interactivity
Font Properties
oS5 = O vl = Bl 1 (S| =
Text Position

- ¥ Use Window Location

- Lower Left Corner

J0.050000 = Jo.050000 =)

uolmputer Graphics

Adding Titles >

@ WlTableToStructuredGrid1 _ Add an Annotate Time Filter to the pipeline

The default annotation looks like this. We will change that.

Time: 0.000000

mjb — March 27, 2019



Adding Titles °0

——

= i e
| Properties (AnnotateTime L) | & | — | = | The label to use (the printf-notation is to format

AT [Time: %f «———= | the Time — get rid of this if you just want a title)
shift [
Scale |1

| = Display (TextSourceRepre |_'_'ﬂ| |:EI| §| H |

¥ Interactivity The font, size, color, opacity, style, and

perties justification to use
ial  ~||{1s8 = O |‘r|1.nn = B| I =
Text Position

— The position for the title

n
v

||:| 50000 il ||:| 50000 :l

— | ] | |
=iy
Oregon State
University
Computer Graphics
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From this;:

Time: 0.000000

to this:

Oregon State
University
Computer Graphics

mjb — March 27, 2019
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Multiple Views

(e

Oregon State
University
Computer Graphics
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Multiple Views

Step #1: Split the Window

B e
F‘.Eﬂder'u'ieleI O & X

Step #2: Click on Render View

L <_ Render View i>

Render View (Comparative) |

Bag Chart View |

Bar Chart View |
|

Bar Chart View (Comparative)

Box Chart View

FunctionalBag Chart View

Histogram View

Line Chart View

Line Chart View (Comparative

Orthoaraphic Slice View

Plot Matrix View

Point Chart View

Python View

Quartile Chart View

Slice View

)|
Parallel Coordinates View |

SpreadSheet View

Oregon State
University
Computer Graphics
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Multiple Views

Pipeline Browser
1
ﬁ builtin:

smlar Csy

Step #3: Click in one
Window and setup one
visualization

. and, you get this — with
each Window being allowed its
own viewing transformation

Step #4: Click in the other Window and setup
a separate visualization (stay aware of how
the visualizations are parented!)

University
Computer Graphics

mjb — March 27, 2019



Multiple Views with Linked Viewing Transformations

Step #5: Right-click in one of
the Windows and select
Link Camera...

Step #6: You get this dialog box — /

now click in the other Window that
you want to be linked with

Click on another view to link with,

o Careraiinio)

Interactive View Link

Cancel

Your Windows now share a single transformation

Oregon State
University
Computer Graphics

65
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Multiple Views with Linked Viewing Transformations  °

Click on another view to link with,

If you click on this checkbox and . [p— |

then click in another Window .- ————__ & mteractve view >

Cancel

... you get a Magic Lens

Oregon State
University
Computer Graphics
mjb — March 27, 2019



Matters!

Oregon State
University
Computer Graphics

0 wOEE

Order

Renderview2 M B O |# X

67

Renderviewl |0/H [3|/& x| &

@ ®E

IR

x W E

BB R oA 7

Renderview2 @ B0 |&
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Using Plot Over Line
ﬁ builtin: O
@ ETabieTos i 1. Create this Pipeline
® tﬁﬂ'whl 2. Split the Render window and ask for a Line Chart window
- o —~3._ When you click in the Render window, make the eyeballs
look like this, with the TableToStructuredGrid

representation set to Outline and the Glyph representation
Propertes | nformaton | set to Surface

L AL - e e A L N A

Oregon State
University
Computer Graphics
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— Using Plot Over Line

|
B TableToStructuredGrid 1
@ Glyphi
- T PlotOverLine 1

When you click imthe Line Chart display
window, make the eyeballs look like this
Setup the Properties like this

Be sure Auto-Apply is turned on

W N

Oregon State
University
Computer Graphics

|5earch ... (use Esc to dear text)

Series Parameters

=
|

[ Variable | | Legend Name
[ Points_Mag... . Points_Magnitude

[ Points_X . Points_X

Il Points_Y : Points_¥

[ Paints_Z Paoints_7

5 B s

[ arc_length B aclength

O vikvalidPoin... [l

Line Thickness
Line Style
Marker Style
Chart Axes

vtkValidPointMask

2 =
|5olid |
|Nnne j

|BDttom-Lef't

Title

[~
= View (Line Chart View) J J J J

Chart Title
Annotation

[+ Show Legend

I Sort By X-Axis
Left Axis

|L|se S{TIME} to display current time

Left Axis Title |

Left Axis Range
I Left Axis Log Scale

[# Left Axis Use Custom Range

Left Axis Range

Minirum |U
Left Axis Range |ZD
Maximurm

Bottom Axis

Bottom Axiz Title |

Bottom Axis Range
I Bottom Axis Log Scale

|+ Bottom Axis se Custom Range

Bottom Axis Range

Minimum |D
Bottom Axis Range |3 5
Maximum 2

69

019
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Using Plot Over Line

Now, when you click on the Line erzpoints and move them, the graph changes

Oregon State | 2
University
Computer Graphics

— 0.0e+00
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Comparative Visualization

scalarcompare.pvsm

Oregon State
University
Computer Graphics
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Comparative Visualization

ParaView can setup a side-by-side
visualization comparison with different
vis parameters in each view.

Start by creating a 3D Render view
visualization. This case is using the

isosurface demonstration shown earlier.

Oregon State
University
Computer Graphics

B buitn:

scalancsv
) TableTostructuredarid1
B Calcuiatort

CRUCRCHC]

B clyph1

Properties Information
Properties 8 x
Apply Reset 3¢ Delete ?

Search ... (use Esc to dear text) &3
v wenerate nangies

Isosurfaces
Value Range: [0, 168.98]
120 W+

® x| &

= s e |3 85 ] W

Representation |gurface

Coloring

o Scalar - v
e Edit =) (=) [=][+][1][®

Styling

oot Jr—

Lighting

sl i

0SPRay

[] o5PRay Use Scale Array
Point Gaussian

Gaussan Radus [ ‘

Shader Preset | gphere

e

Axes Grid Edit
[ center Axes Visibility

72
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Comparative Visualization 3

Esnicm B &
. . 8 b
Now, split the window I el
P e Toom
@ L alcontou 1
RenderViewl |[ O & x
ﬁ;o::ﬂm mmmm 8
Ao 3 Delere T
. Create View
and select: e T —
Re n d e r VI ew < Render View {Comparat'ue}‘ > = :-,,.‘,...:.:...
P —— — ] cormpuste tracmrite:
(Com pa rative) Bag Chart View E:::t:;,
Bar Chart View L“:';“":E:o v
Bar Chart View (Comparative) :
Box Chart View % [+ [0
FunctionalBag Chart View = Duplay Gecnetfepress || 0B [ (3 [l
Representabon  gueface -
Histogram View Coloring
Scalar - -
Line Chart View Bt ¢ ot (v [H] @
stybng
Line Chart View (Comparative) Opity 1:
Ughting
Orthographic Slice View Speadar 1
Parallel Coordinates View m.,.”m-m.,
Flot Matrix View = [e
Shader Preset  [sphare
Python View
Quartile Chart View
Slice Vi . 5
o= e Pipeline Browser
SpreadSheet View T
[ builtin:
. r_Ll scalar.csv
You can now eliminate the left-hand . _
. . ) TableToStructuredGrid 1
window if you want. .
B Calculator1

RenderViewl

niversity
Computer Graphics

B Glyphi

Ll Contour 1

b 8 O

Click all the eyeballs on
for the visualization
features you want to
see.
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Comparative Visualization

I ParaViey
File  Edi

i
%

29

Fipeline Brows
[E bui v
|jsu:a
@ tlTaI:
i tICaI v

Properties

Oregon State
University
Computer Graphics

£4-bit

Poolbars

Animation Yiew
Collaboration Panel

Color Mag

Comparative View Inspector
Informaths
Mermory Inspector
Multi-block Inspector
Pipeline Browser
Properties

Selection Display Inspector
Statistics Inspector

Time Inspector

Toeggle Borders Ctrl+D
Full Screen F11

ources  Filters  Tools  Catalyst

4

RenderViewComparativel [ B O & X

74

=
L el g
et :

[] overlay all comparisans

Parameter

Select View —» Comparative View Inspector
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Comparative Visualization

Here’s where you get to select how to vary
the parameter(s).

Properties Information
Properties
Apply Reset 3t Delete ?

Search ... (use Esc to clear text) |

|= Prop@mtﬂurl}‘)‘ 0D o [H

Contour By | o g o

Compute Mormals
[] compute Gradients
[] compute Scalars
Generate Triangles

q Isosurfaces
" 168.96]
120 aF
=
[
® |-

|l ]

(4]

| =3 [Display (GeometryRepreser ‘ m

Representation |sgyrface

L |

Coloring

£33

~

Select the layout dimensions of the

comparative window grid

Select the pipeline module that owns

the parameter
Select the parameter

Hit the Big Plus Sign

75

[Comparative View Inspector

Oregon State
University
Computer Graphics

o\

x5

Parameter

o Wontour1 \

[Sele

 Ysosurfaces
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Comparative Visualization 76

ParaView stocks the number grid with evenly-spaced values and applies
them to each visualization, respectively.

Comparative View Inspector g X

~— You can type your own numbers in each cell

Parameter

(I eliminated the Glyphs to better see the isosurfaces)

The windows are all transform-linked

L W BN E RN P BE R AN

RenderViewComparativel [ H O |& X

gh | Contourl * | I[sosurfaces

-

“ Contour 1:Isosurfaces

Comma-separated valu
7E B <

140

= 2019



Comparative Visualization "
Clicking Overlay all comparisons, well, overlays all comparisons

You can vary multiple parameters — just setup multiple pipeline elements and
parameters and put numbers separated by commas in the cells

In this case, now could be a good time to also vary the opacity of the isosurfaces

Comparative View Inspector 5 X

Layout: |2 |5 x |2 |=
i Overlay all comparisons )
] WV ¥ pa

% Contourl:lsosurfaces

Parameter

Oregon State
University
Computer Graphics




Comparative Visualization 8

Scalar|
— | .690e+02

Oregon State
University
Computer Graphics
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Visualizing Vector Data

'/
vector.csv

Oregon State
University
Computer Graphics
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Oregon State
University
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Creating Vector Data in a CSV File

X32,Y32,232,Vx,Vy,Vz
-1.00,-1.00,-1.00,2.00,2.
-1.00,-1.00,-0.94,1.75,1.
-1.00,-1.00,-0.87,1.53,1.
-1.00,-1.00,-0.81,1.33,1.
-1.00,-1.00,-0.74,1.15,1.
-1.00,-1.00,-0.68,0.99,0.
-1.00,-1.00,-0.61,0.84,0.
-1.00,-1.00,-0.55,0.71,0.
-1.00,-1.00,-0.48,0.60,0.
-1.00,-1.00,-0.42,0.49,0.
-1.00,-1.00,-0.35,0.40,0.
-1.00,-1.00,-0.29,0.31,0.
-1.00,-1.00,-0.23,0.24,0.
-1.00,-1.00,-0.16,0.17,0.
-1.00,-1.00,-0.10,0.10,0.
-1.00,-1.00,-0.03,0.03,0.

00,2.
75,2.
53,2.
33,2.
15,2.
99,2.
84,2.
71,2.
60,2.
49,2.
40,2.
31,2.
24,2.
17,2.
10,2.
03,2.

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

Do a File —> Open and navigate to your CSV file.
Hit the Apply button to actually do the read.

vector.csv

80
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As Glyphs d

Pipeline Browser g X
T
[ buitin:
E‘vector.csv T : = IPipeIine Browser 5
! [ builtin: —
@ W TableToStructuredGrid 1 [ builtin:
| |jvector.-:sv |j
@ W Calculatorl ; | vector.csv
3 ; @ ) TableToStructuredGrid 1
|
u o = | |
> dq- e===m
@ Bcypht —
Properties Information
Properties 2 X ) )
== Properties Information Properties Information
Properties g X .
Apply Reset 3% Delete ? == [Properties 8
- Appl Reset ' Delete ? : . 2
Search ... {use Esc to dear text) | ko3 ZiEL = o= S Apply Reset ¢ Delete g
Search ... (use Esc to clear text) 7K Search ... | ) dlear text) 2
| = Properties (Glyph1) ‘ = I e~ [H ~ |" 2 . = |'L | earch ... {use Esc to dear text) |?u-i
‘ = Properties (Calculator 1) ‘ DN | = Properties (Calculator2) | 0y e
Ly Source L ——
Attribute Mode i Attribute Mode Point Data -
< Glyph Type | Arrow ) Point Data - gint Da
—— [] coordinate Results [ coordinate Results
Result Array Name [y, Result Array Name [, |
~
i mai
] ety et vz kHat | afv) ‘ .. )
T - 3 " TTat kHat Eal = Tt kHat
=i cos tan abs sqrt T sin cos tan abs sart +
asin ac0s atan ceil floor - asin I atan ceil fioor -
s ™~
Active Attributes sinh cosh | tamh Xy exp = sinh cosh || tamh || x”y exp
Scalars o Mag - vivZ mag norm In log 10 I U mag norm In log10 /
Scalars - Vectars - Scalars - Vectors -
Vectors @V -
Orientation
Orient
Scaling
Scale Mode scalar -
sokrwcer )@
Masking
Glyph Mode Uniform Spatial Distribution -
Maximum Mumber OFf
Sample Points | 5000 |
Seed 10339
.—
Computer Graphics
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Why Are the Two Calculator Filters There?

Pipeline Browser

T
[ buittin:
D wector.csv

1
) TableTostructuredGrid 1
B Calculator 1

B Calculator2

Ofo &\ 8

T
[ builtin:
|__L| vector.csv

|
T 13 EjTaI:uIET:::Sh’ucb_lrEdGridl

&GS

@ i Calculator2

|
@ Wclypht
Properties Information
Properties =
Apply Reset Delete ?
Search ... (use Esc to dear text) | &S
=3 Properties {(Calculator 1) o0 e H "
Attribute Mode Point Data -
[ ] Coordinate Results
—

Result Array Mame D |
CHat+VySHat-+VzkHa ]
Clear Hat jHat TCHD

sin abs sgrt +

asin ceil floor -

sinh K™y EXp 3

viv2 In log1d /
Viectors ~

The vector.csv file brought in the three vector components Vx, Vy,

and Vz. ParaView’s vector vis filters want a 3-element vector instead.

Calculator1 is used to create that 3-element vector using the iHat,
jHat, and kHat buttons (unit vectors in x, y, and z) :

—~

V=Vi+V,j+V,k

Pipeline Browser =
T
[ buitin:
|__L| wector.csy
|
@ W TableTostructuredGrid1
|
Properties Information
Properties =
Apply Reset Delete ‘?
Search ... (use Esc to dear text) | &2
== Properties (Calculator 2) D0 g H ~
Attribute Mode Point Data b
[] coordinate Results
.:Eesult Array Name F"ag > |
iHat jHat kHat
abs sgrt +
ceil floor -
X"y exp *
In log10 /
Scalars b Vectors -

We want to color the vector
visualizations by the magnitude of the
vector. Calculator2 computes that
magnitude using the mag button:

Mag = ||V]]

Hyw —viaivil &1, £V 19



08

06
—0.000e+00

0.4

0.2
ZAxk
o

0.2

0.4
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Pipeline Browser g x

ﬁ builtin: ~
F:‘ vector.csy

@ ﬁ TableToStructuredGrid 1

> ﬁ Calculator 1

> ﬁ Calculator2

- 1
v
oy ation
Properties " X
= Apply ) Reset 9 Delete ?
Search ... {use Esc to dear text) 5%

=3 Properties (StreamTracer 1) | Do e E

Viectors v - >

q

<

Oregc

Unr
Comput

Integration Parameters
Integration Direction | goTH

Integrator Type Runge-utta 4-5

Streamline Parameters

Maximum Streamline
Length I 2 X ﬁ
/-

Seeds

Seed Type | Point Source

}M}eters 1 e

[ show sphere
Center |0, 188720835058 |0. 224398949853 0. 4686 13366625

R,

Mote: Use 'P' to a 'Center’ on mesh or "Ctrl+P' to snap
to the closest mesh point

S ——

’7
Mumber Of Points
[ 1000 B>

| = Display (GeometryRepreser ‘ @ m ﬂ “

Representation | gyrface -
Coloring
< Mag - -

o Edit iiiﬁii.@i

As Streamlines 84

Will start the streamlines from within this
sphere. You can move it and resize it.
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As Ribbon Traces 86

ﬁ builtin:

r_Ll wector.csw
“ETEHETDSH’UEmrEdGFidI
tl Calculator 1

tl Calculator2

B clyphi

B PythonCalculator 1
1

L~ Note — Ribbon is parented from StreamTracer.

©6 6068

Ribbon Traces are especially good for showing
twisting in the vector field. This dataset is not a great
example of that.

1
g Ribbon

The Scalar setting tells what will be used to size the
" width of the ribbons.

properties | Information The Vector setting tells what will be used to decide
i ) . . . .
Froperties * 1~ which way the ribbon is facing.
Apply Reset #0 ?
Search ... (use Esc to dear text) / / | £o3
7z

L B [o.0issss67356777191 [x - | | @
Angle I |[] |
[] use Default Mormal

Default Mormal |D | |I3I | |-_| |

Vary Width
C:Omputer Ul‘apl'llcs




— 34t e+00

Computer Graphics
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As Streamtubes 88

Pipeline Browser g X
E| vectar.csy -“

@ .ETabIeTDStruv:thedGridl

& ¢| Calculator 1

@ Calculator2

__— Note — Tube is parented from StreamTracer.

W streamTracer1
|

Properties Information

Properties g X

+ apply ) Reset 3 Delete ?

Mormals

Mumber of Sides |5
Capping

Radius I 00135396 x v || g8

Vary Radius Off

-

Radius Factor | 10

Default Mormal
Default M

= Display (GeometryRepreser || [0 | Y | & [H

Representation | gyrface -
Coloring
(] 53 Mag - .

C01| iy Edit == = e III =
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Computer Graphics

Streamtubes are Especially Useful if You Wantto Map *°

Scalar Values to the Streamlines

In this case, we will map curvature (defined by the curl of the vector field)

[ builtin: =1 properties (PythonCalculato m ﬂ IH
|:| vectar.csv E .
@ I TableToStructuredGrid1 Xpression |'-—|-|r|'["-"}' |
- thaIcuIab:rl ation Point Data -
- tl Calculator2 |Cur| |
& B Glyph1
® i;tl Copy Arrays
& tl StreamTracerl /
@ tITubel / Coloring
< Curl * | Magnitude -
q ms Edit S5t | w || B e

The Python Calculator filter was used to produce the Curl
of the vector field (it has a t-in curl( ) function — the
Calculator does not)
The StreamTube’s coloring was changed from Mag to Curl
The color mapping was changed to cut down on the amount
of red (lots of low curl values)

Oregon State
University

mijb — March 27, 2019



91

@
o)
:'_:.I
c
)]
o
S5
'L;'

Computer Graphics
mjb — March 27, 2019



Functions Available in the Python Calculator

s

Oregon State
University
Computer Graphics

area( dataset)
aspect( dataset)
cos( array)

cross( X,Y ) where X and Y are two 3D vector arrays
curl( array )
divergence( array )
dot( a1,a2)
eigenvalue( array )
eigenvector( array )
gradient( array )
max( array )

mean( array )

min( array )

norm( array )

sin( array )

strain( array )
volume( array )
vorticity( array )

From: https://www.paraview.org/Wiki/Python_calculator_and_programmable_filter
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Visualizing Terrain Data

'/
terrain.csv

Oregon State
University
Computer Graphics
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Creating Terrain Data in a CSV File

UTMx, UTMy, Z,Longitude, Latitude, Elevation

-69009.
-6882.
-6855
-6828
-6801.
-6774.
-6747
-6720
-6693.
-6666
-6639
-6612

865,-6870.
896,-6870.

.759,-6870.
.789,-6870.

820,-6870.
682,-6871.

.544,-6871.
.575,-6871.

606,-6871.

.468,-6871.
.499,-6872.
.361,-6872.

170,1174.
356,1268
542,1308
728,1266
911,1203
095,1127.
279,1074
461,1060
642,1056.
823,1050.
002,1029
182,1001.

991,-122

.436,-122.
.478,-122.
.755,-122.
.239,-122.
675,-122.
.388,-122.
.748,-122.
135,-122.
158, -122.
.548,-122.
763,-122.

.200,45.
198,45.
196, 5.
193,45.
191,45.
189,45.
187,45.
185,45.
182,45.
180,45.
178,45.
176,45.

010,1174.
.436
.478
.755
.239
010,1127.
.388
.748

010,1268
010,1308
010,1266
010,1203

010,1074
010,1060

010,1056.
010,1050.
010,1029.
010,1001.

991

675

135
158
548
763

94

-6585.391,-6872.360,975.069,-122.174,45.010,975.069
-6558.254,-6872.539,980.551,-122.172,45.010,980.551
-6531.284,-6872.715,1029.739,-122.169,45.010,1029.739

Do a File - Open and navigate to your CSV file.
Hit the Apply button to actually do the read.

UTM data is in meters, which makes a more reality-looking base
than longitude and latitude do. It is good to have both Z and
Elevation, even though they are the same number because once
you use a variable for a geometric dimension, you can’t also use
Orel it again for a data value (e.g., to color or contour by elevation).

8)i 4
Computer Graphics

P r—N
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Reading and Converting the CSV File %

Pipeline Browser

|
[ builtin:

| 5
Elé'l’al:uleTu:uSt’ucturEdGriq_l
Transform1

This will bring up a table window
to confirm that the data has been

Showing mevr.cre

read properly. You can delete
this now if you want.

¢| d|
_|

| = Properties i [T
ole Extent ||:| |511

lo | 360

| Sl | TMy512

—g

¥ Column ||_|-|-M'5l'361

| = Display (StructuredGridR« o @ Q
—

REF'FESEHECSUF'FEEE X )

Coloring
L@ soid Color =L \\

A

Now, go to

AN

97....

Oregon State
University
Computer Graphics

Ak B
Elevt Litde  Longtude  UTMs  UTMY -
w 4 £509. £ nr
i o sanrs . u
- =0 s -tam. ]
A 0 - -, u
,—: &40 .
e s - L ST 1
e 0 . -t "
o6, o 08T T 0%
1 ELE BRTL 13
sats a0 1218 -eha -G ws
LR i 1]
STS068 -3 ]
580351 w7258 00
0 £41.28 wnr:
50431 -
nm 47118 -saTant
T £asan 413
] 3 -7
-k S T 1 54 -HmY
S e L
09 ATLM
wma | lam | e lees e
uBaT L
ez
W am e gImer )

Filters — Alphabetical —» TableToStructuredGrid

Fill in the Whole Extent boxes showing the first and last
index in each dimension (the last index is one less than the
\ number of points in that dimension).

Fill in the {X,Y,Z} Column information so ParaView knows

how to make your 3D display.

Hit the Apply button to actually do the conversion.

Change Representation to Surface
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The Correct Scale Factor 9

Pipeline Browser This will bring up a square terrain, which isn’t what we
g buitin: want. We notice that the UTM coordinates are 511 and
[ terrain.csv 360, so we really want to scale by 5'"/,5, = 1.4194 in

b the X direction.
ijransﬁ:urml

Now, go to
Filters — Alphabetical —» Transform

Set the X scale factor to 1.4194

I_'\_. - T el e e BT LN L L b_l.l
| = Properties (Transform1) ‘ 0 ‘ & ‘ H |
Transform |Transﬁ:urm j
| Show Box

Translatel[l /hﬁ 0

Rotate |0 VA 0
—

scale (14194 ) i

¥ Translation ¥ Sealing

v Rotation ¥ Face Movement

¥ Transform All Input Vectors
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Do

i 1 T 't-\.ll. '|1||I 3 Lf -
| y .L ..ﬁ%ﬁ- tﬁﬁ ™ I 1
il . 1 : .! -

Oregon State
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Color by Elevation %8

Automatic Rescale l_
Range Mode Grow

Try coloring by Elevation.

M Choose Preset % -'\:‘(:;
. . i
Th e h ea rt I CO n b rl n g S u p ISaarch «uv (use Esc to dear text) & Options to load: L
Presets I Presets F Cu\ur.s. l_
F Opadities

popular color scaleg. You
can pick one
sculpt your own.

- T oot v B oo Geniea ——
BN bucctod Radition D

I
== |
R B kb i wite o
O e e e p— ———
r Show current preset
D o T

B B T cinbow Desaturated E W velow-Gray-Biue

B oo ustorn [ e -
y
Import i
Eppin
Export i
len may
_rewe | od
Tip: <click> to select, <double-click> to apply a preset. Close IJ
15592 0.23
- 1668.75 0.86
—3.3e+03
33319 0.70/
—3000

“|

Opacity transfer function

2500

Value
2000
5 |MEIEEH
z
o
SNl |2[33310
Cologi 1500 &
i ng v
1000 Color Mapping Parame]

Color Space Diverg]

I™ Use Below Range Color

e . Below Range Color
s Edit 2 S | e | B e i | I—

<2 Hlewvation - ¥

— 500

Oregon State
University
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Elevation
—-3.332e+03

=5.592e+00
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[ builtin:
Iil terrain.csv

1
) TableTostructuredGrid 1
1

1
o=

Properties | Information |

F apply | & Reset | 3 Delete | ? |

I_wEuICh (Use Esc to dear text) &3

I = Properties (Contourl) El El El “ —

MF o Elevation

7 Compute Normals
r Compute Gradients

™ Compute Scalars
¥ Generate Triangles
Isosurfaces

(
2| 1000 \‘

x| x|®
I = Display (GeometryRepr ElEl_I “

Representation IWweﬁame

Coloring
I @ solid Color

Properties g x

_._|_|J7[z

Opauty =111

@

™ Render Lines As Tubes

Computer Graphlcs

Contouring 100

—33e+03

- — 3000

2500

2000

Elevation

NOW, go to 56400
Filters — Alphabetical —» Contour
and select Contour by Elevation

ParaView gives one default contour elevation, but you can add
more.

Edit to select a contour color and enter a Line Width.
Hit the Apply button.

Be sure the eyeballs are turned on.
mjb — March 27, 2019
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2000

Elevation

1500

1000

— 500
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Changing the Vertical Exaggerations

Re-click on the Transform filter, turn on the
Box, and move the scaling knob

YR
Transform |Transform LI
[ Show Box
Translate | 102.563 |475.057 |363.008
Rotate |0 o o
Scale [ 1.4194 1 |1.53051
¥ Translation I Scaling
[ Rotation [¥ Face Movement

¥ Transform all Input Vectors

I = Display (StructuredGridRe @l El ﬁl Ul

Representation  [gurface =]
Coloring
| @ Elevation -] =l

o Edit |ﬂ E.ilit iiluliil
Styling
oy ——— |[;

Oregon State
University
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Parallel Coordinates

.\}

f
vector.pvsm
parallelcoords.pvsm

Oregon State
University
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Let’s say you were to start with this: [ Jvector.cov

Parallel Coordinates — Correlating Fields 104

T
[ builtin:
|
-9 14| Tabl=ToStructuredGrid
|
@ B Calculatort
|
@ B Calculator2

@ B clyphi

& m StreamTracerl
|

@ B Tube1

Either convert the Render View window to a Parallel Coordinate View window by

right-clicking anywhere in the window header bar, or by splitting the window
\

Con

O Layout #1 X + \ 3
MBS E (R REEE R 220 RenderVie ﬂ Ol@|[x

O  Split Horizontal

B Split Vertical

X Close

Render View

Render View (Comparative)
Bag Chart View

Bar Chart View

Bar Chart View (Comparative)
Box Chart View

FunctionalBag Chart View
Histogram View

Line Chart View

Line Chart View (Comparative)

Parallel Coordinates View

Python View
Cuartile Chart View

Slice View

SpreadSheet View
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Parallel Coordinates

Splitting the window looks like this. Select Parallel Coordinates View.

HE 0@ NS E RN PEEE RS 7S2R

Renderviewl M B O & X

— 3.5e+00

Create View

Render View
Render View (Comparative)

Bag Chart View
Bar Chart View

Bar Chart View (Comparative)
Box Chart View

FunctionalBag Chart View

Histogram View
Line Chart View

Line Chart View (Comparative)

O icali Wy

Parallel Coordinates View

Python View
Quartile Chart view
Slice View

SpreadSheet View

Oreon State
Univer:

105

Computer ¢ | M going to do it the first way to give more room for the Parallel Coordinates display.
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El builtin:
|__L| vector, csw
Elf: TableToStructuredGrid 1
i'f: Calculatorl
Elf: Calculator2
E Glyph1

EN Y SstreanTracer 1
|

r B Tube1

et e et et
e e e e

et

Parallel Coordinates

Turn the eyeballs on for the StreamTracer. It turns out
StreamTracer creates a bunch of derived variables, so this will give

us more to look at.

| = Display (ParallelCoordinates | 0h | [@y

Field Assodiation | paint Data

%s Parameters

C =

-

Mag

] Mermals_X
] Mermals_¥
[ Mermals_Z
Normals_Magnitude
Rotation

Ovx

vy

Odvz

V_Magnitude

[ Verticity_X

[] Vorticity_¥

[] Vorticity Z
Vorticity_Magnitude
Vx

Vy

Vz

Variable
locity
IntegrationTi

S

——OTIIVCT STy
Computer Graphics

106

|

The Parallel Coordinates Display Properties shows what
ariables will be displayed. No matter what, they are

So, click them all off and turn them back on in the horizontal
order you want to see them.
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Series Parameters

Parallel Coordinates

107

] Mag
< AngularVelocity

V_Magnitude

[ Points_Y
[ Points_Z
[] IntegrationTir
] Mormals_X
] Normals_Y
1 Mormals_Z

[] Rotaticn
Jvx
vy
Owvz

O Vorticity_X
[ Vorticity_¥
[ Vorticity Z
1 wx

01 vy

vz

Verticity_Magnitude

[] Mormals_Magnitud

1 Pointe Maanitude

Variable

So, click them all off and turn them back on
in the horizontal order you want to see them.

You can left-click-drag them to a new vertical
position in the list to make re-clicking on
them in a different order much easier.

uregonstate
University
Computer Graphics

\

The narrowness of the bundle of lines
shows the strength of the positive and
negative correlations.
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Parallel Coordinates 108

Lots of (negative) correlation

Little correlation

Oregon State
University
Computer Graphics
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Parallel Coordinates 109

Scroll down a little more in the properties menu and you
will find the Parallel Coordinates Styling menu:

T T Ve
] Points_Magnitude

Line Thickness = 1 Line Thickness = 2

Computer Graphics
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Saving an Image of the Screen

'I
scalar.pvsm
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File > Save Screenshot

B ParaView 5.6.0 64-bit

T pen...

Recent Files

Reload Files

Load State...
Save State...

?’E-u-r Brata...
< @ Save Screenshot...

\h_icn

P
0
[~

Save Animation...

Save Geometry...

&)

Import Cinema Database...
Load O5PRay Materials...

Load Window Arrangement...
Save Window Arrangement...

¥4

i Connect...

=

uy Disconnect

Exit

File E View Sources Filters

Ctrl+0

F5

trl+5

Ctrl+C

Tools

»

I Save Screenshot

? X

Look in: |Y:fParaV|ewaataj

1o © 0 &

Bxemples | { Filename [Type [size | Date Modified \
My Documents meyn Folder 7/18/2017 2:03 PM
Desktop scalar Folder 8/9/2017 B:01 AM
Favorites Stereo Folder 8/9/2017 3:34 PM
e || 3texturesBack.png png File 351.8 KB 8/15/2017 12:15PM
bl [7] 3texturesFront.png pngFile 3713 KB 8/15/2017 12:16 PM
EN [ isosurface.png.png png File 3743 KB 8/18/2017 :33 AM
i = [ scalarpng png File 303.0 KB 7/20/2017 7:45 AM
oM » [] tmp.png pngFile 296.2 KB 10/11/2017 11:00 AM
— | | torus.png png File 107.53 KB 8/31/2017 7:43 AM
Data [7] worldtex.png pngFile 1.5MB  8/15/2017 12:25 PM
Paral/iew [ worldte® png pngFile 15MB  8/15/2017 13 PM
meyn
1

P

File name: |h'np‘png

C =

Files of type: |PNG images (*.png)

P ot

KN

Oregon State
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M Save Screenshot Options

~a
>

|Search ... {use Esc to dear text)

s

I Transparent Background

Image Options

Size and Scaling

Image Resolution |a42 x|1052 fad J@
Fant Scaling |5cale fonts proportionally j
Coloring

Override Color

Palatte |No change j
Stereo Mode |No change ﬂ

Format [Fric

Compression Level |5

o u

Led L

X;anc{ \ & o
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Changing the Background Color 12

You can override the existing background color
just long enough to create the screenshot

I Save Screenshof Options ? st

|Sea|'ch vvo (use Esc o dear text) 28

Size and Scaling

Image Resolution [d; <1052 ﬂﬂ@ Nﬂ Ehar'lgE
Font Scaling | cale fonts proportionally j

— Mo change

QB o D— = [ Black Background
it | TS E— —, || Default Background
I Transparent Backgroun .

q p kD Gradient Background
Format [FiG = Gray Background
Compression Level |5 j Flr"-It Ea . . rI:“_"-"j
ﬂ H x Cancel ‘ 0 oK |

You can also force the image background to be transparent.
(This only works on some image file formats, such as PNG.)

Oregon State
University
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Creating Stereographics Images

113

M Save Screenshot Options

|SEE.|'|:I'| ... (use Esc to dear text)

Size and Scaling

Turning on the

Advanced Settings —

enables Stereo Mode

Tmage Hesolution |942

x| 1052

Fant Scaling |S|:.ale fonts proportionally
Coloring
Cverride Color
Palette |N|:| chanoe
reo Mode |N-:| change

| Transparent Backar

Image Optiol

Furmgt/bﬂﬁ

x Cancel

L] |«

Coloring Fession Level |5
Owverride Color o
Palette |Nn:| change
Stereo Mode |N|:| change
| Transparent Bi r J L
mageopons 552
Format PG Left Eye Only
_ Right Eye Only

Compression Leve noocqon

Anaglyph

Checkerboard

ol Side-by-Side Horizontal
University
Computer Graphics
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The Original Visualization

BT uincor Green (6140 Import

This is using the Linear Green color scale because it seems to work better

Oregon State for Red-Cyan Anaglyphs than do color scales with blue or red in them
University
Computer Graphics
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Side-by-Side Stereopairs

If you can parallel freeview, use the left two images.
If you can cross-eyes freeview, use the right two images
If you can’t do either, then never mind

Oregon State
University
Computer Graphics
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Red-Cyan Anaglyph

Tos

U1t

0.4

027 Axls

s

Oregon State
University

Computer Graphics
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The Left Two Images Work Well Together in my
Handheld Stereo Viewer

Note to self: don'’t resize these images, as much as you are tempted to —
they fit perfectly in the viewer as they are now.
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Animation in ParaView

'/
anim.pvsm

Oregon State
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Animation in ParaView 19

Select this:
Start Wlth thlS i ources Filters Tools Cat

k

Caollaboration Panel

v Color Map Editor
Comparative View Inspector
v Information
Light Inspector
Memeory Inspector
Multi-block Inspector

Output Messages

v Pipeline Browser

v Properties
Python Shell
Selection Display Inspector anim pvsm
Statistics Inspector '
Tirne Inspector
Preview r
. Full Screen F11
And this appears at the bottom:
Teggle Lock Panels
Animation View g x Yelue ==
Mode: ISequence LI T|rr|e|0 Start Time: ID éIEnd Tlme:ll éINo. Frames: |10 1]35%2 °
Time D 0.333333 0.666667 1 2|33319 !
[ | TimeKeeper1 - Time
ap ITransfurml LI ITranszrm All Input Vectors ;I ColuitTosioina ot ters
— Color Space Diverging j
™ Use Below Range Color
. Below Range Color |
C [~ Use Above Range Color j
] b - March 27, 2019




Animation in ParaView — Pick Something to Animate

120

Conveniently, the user interface for animation in ParaView looks a lot like the user
interface for Comparative Visualization:
Select a Pipeline Element and a Parameter within that Element

‘=' Properties (Contourl) Do

Contour By | o5 -

¥ Compute Mormals
[ Compute Gradients
[ Compute Scalars
¥ Generate Triangles

Isosurfaces
Value Range: [0, 1658.94]

1 3448

|0+

T o

x|
= Display (GeometryRepr E E E |

Representation

|<|

|Sur1’ace

EL

Oregon State
University
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Anima¥on View
Mode: |5 LENCE ﬂ Time |D Start Time: |III __'ﬁj
TN b 0.333333
[ Timehq:ler'l - Time ]
<E- Transform1 Transform All Input Vectors
Hit the ¥ when you are done \
Animation View \
] 1 Mode: Seguence hd T|me||:| \ Start Time: [0
Ti 0. 000 Ju] 2.000e-01
|C|:|nt|:|ur1 j [ ime ) %‘] =01
Camera TimeKeeperl - Time *
Pythan m— —
scalar. sy v gf | Qontourl Isosurfaces -
\ Point Merge Method - Divisions (0)
- Point Merge Method - Divisions (1)
Point Merge Method - Divisions (2)
Point Merge Method - Number of points per bucket
Visibility

Opacity
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Animation in ParaView — Bring up a Keyframe Menu !

The, double-click in the white space to the right of the Property-Parameter you selected:

Animation View &
Mode: |Sequence ﬂ Time |IZI Start Tyne: |D gEnd Time: |1 QND. Frames: | 10
Time 1] \ 0.333333 0.066667
[ | Timekeeperl - Time \
|V | Contour! - lsosurfaces (-1 \ e —
qr |CDnt|:|ur1 ﬂ |Isasurfaces ﬂ

(e

Oregon State
University
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Animation in ParaView — Setting Parameter Keyframes '#

M Animation Keyframes

Editing Contour 1 - Isosurfaces (-1)

Time Interpolation

# Ramp
# Ramp
« Ramp

# Ramp

Value

MNew

—— |
Delete

Delete Al

Cancel

Click New to add a new row

The first column is the Time,
the third column is the
Parameter value at that time.

By default, the Time starts at
0. and goes to 1. — | just left it
that way.

| did change the 10 frames to
1000/Arames, though.

Animation View

R
Mode: | Sequence 5 = TlmelEl < 513rt'l'|me:|D_

JEnd Time: |_ Z ZE Mo. Frames: |10

Time i

. 333333

0. 66666}"

v | TimeKeeper] - Time

| ¥ | Contourl - lsosurfaces (-1) |0

oo |Cu:unb:uur1 ﬂ |Isu:usurfaces

TS =NTETeh 27, 2019



Animation in ParaView — the Time Inspector

Select this:

View Ypources Filters Tools Catd

oolbars k

r—

Catalyst Export Inspector
Collaboration Panel
v Color Map Editor
Comparative View Inspector
v Information
Light Inspector
Memory Inspector
Multi-block Inspector
Output Messages
W Pipeline Browser
v Properties
Python Shell
Selection Display Inspector

Statistics Inspector
< Tirne Inspector
Preview L

Full Screen F11
Teggle Lock Panels

Oregon State
University
Computer Graphics

Unless you've been living in a cave, you know
what to do with these — hit Play:

123

View 5Sources Filters Tools Catalyst Macros Help

FHEBRO e F &G
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Animation in ParaView -- Animating the Camera

Here’s how to animate the Camera — select Camera from the list of

Propetrties and select one of these from the list of Parameters, then hit the *+:

Follow Path
Follow Data

Interpolate camera locations

Orbit: animate the camera in a circle around a specific point

Follow Path: set keyframes for the camera position and look-at point
Follow Data: ??

Interpolate camera locations: Manually specify keyframe camera locations

Oregon State
University
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Animation in ParaView -- Orbiting the Camera

125

By default, the Center (look-at point) is the center of the data currently selected in the Pipeline.

The Camera start\

(e

Oregon State
University
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/

at its Origin and orbits at its current radius around that point.

B\ Create/Orbit

Orbit Parameters

Mormial |-0.213663

Origin | 4,50233

Reset Bounds

?
] 0.267125 0.23e025
0,8322066 -0, 527783
3.47036 3.5827
oK Cancel
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Saving the Animation

B ParaView 5.6.0 64-bit

@ Save Screenshot...

Export Scene..

+ Save Animation...

Save Geometry...
& |mport Cinema Database..,
Load O5PRay Materials...

Load Window Arrangement...

Save Window Arrangement...

] Connect...

uy Disconnect

Exit

File E View Sources Filters Tools
pen... Ctrl+0
Recent Files L4
Reload Files F5
Load State...

Save State...
% Save Data... Ctrl+5

yd

Ctrl+C

4
Flename:  |tmp.and]

anim.avi

Fles of type: |VEW AvT files (.avi)

Clicking Save
Animation brings up
a file navigator
dialog. You can
save the animation
in either AVI or OGV
formats.

126

You can then set some
animation parameters.

M Save ﬂimation Options

|SEE-':-' ... (use Esc to dear text)

Size and 5caling

Image Resolution |.342

xJale|
=

Font Scaling |5cale fonts proportionally

Coloring

ggisg;ge ey |No change ﬂ
Stereo Mode |No change ﬂ
[ Transparent Background

File Options

Format | deo For Windows J
Quality |2 (best quality, larger file) ﬂ

Animation Options

Frame Rate | 1

Frame Window |D

o

999

PURE—

,

| haven’t done an exhaustive study of this, but | can tell you that OGV files play in Firefox, Edge, and Chrome —
but not in PowerPoint. AVI files play in PowerPoint. The OGV files are much smaller than the AVI files.
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New Stuff

Still working on this...

(e
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Yes, you can map texture images to scene geometry

M ParaView 5.4.1-RC3 64-bit

File Edit View Sources

[ My g

L

Pipeline Browser

Filters

e BE O

Tools Catalyst Macros

@ solid Color -

@@ﬁ?@

F X

T
[ builtin:
n

@ D sphere1
N

@ B

[ Center Axes Visibility

Properties Information
Properties
1 Apply J Reset 3 Delete ?

Search ... {use Esc to dear text)

OSPRay Seale ArTaY  Texture Coordinates -
OSPRay Scale

Function Ei

[] Data Axes Grid Edit

Maximum Number OF

Labels 100

Annotations

[ polar Axes Edit

= View (Render View) ‘ ] m @ “

Axes Grid Edit

Orientation Axes Visibility

[] orientation Axes Interactivity
() Orientation Axes Label Color
() Orientation Axes Qutine Color

Lights

Edit

[] Hidden Line Removal

Help

~ | |Surface

L

O Layout #1 X
& 30 @

+

G AP PP | o

e D

+90 -90'

I X¥edRRgAL

BCEG

Renderviewl M B O] &)X
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Yes, you can map texture images to scene geometry

M ParaView 53.4.1-RC3 84-bit

pe B ®

- i':._] io-u: i._ﬁ E .@ ) solid Colar

st

Pipeline Browser

[

File Edit View Scurces Filters Tools Catalyst Macros

CIEYO AR

-

=2

T
[ builtin:
|
@ W spherel
| H
@  TextureMaptoSphere1

Properties Information

Properties

Apply Reset % Delete

Search ... (use Esc to dear text)

= Display (GeometryRepresen o @

Representation Surface -
Coloring
{0 Solid Color -
Oregon
Univer ws Edit G| |CB|| w e
Computer JTAPIICS

Miscellaneous

[] Pickable
Texture

warldtexR. png

[] Triangulate

Monlinear Subdivision
Level

Blodk Colors Distinct
Values

|:| Use Data Partitions

waorldtexR. png

12
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Working on mapping data in lat-long to a sphere with the texture on it
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Looks like you can export the scene geometry (in this case to Blender) via X3D files 191

File - Export Scene
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Looks like you can export the scene geometry (in this case to Blender) via X3D files 132

re =
U.-ﬂ “Should” be able to create STL files from legal solid geometry (e.g., isovolumes) this way, too
Computer Graphics
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ParaView Files

anim.pvsm
scalar.csv
scalar.pvsm
scalar.py
vector.csv
vector.pvsm
vector.py
terrain.csv
terrain.pvsm
terrain.py

133
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Saving the State in Either a Native Format 134

<

M ParaView 5.6.0 64-hit

File Edit View Scurces Filters Tools

i Open.. Ctrl+0
Recent Files r
Reload Files F5
Lo ate

| Save State... >
i Save Data... Ctrl+5

@ Save Screenshot...

Export Scene..,

T{i Save Animation...

Save Geometry...
& Import Cinema Database...
Load O5PRay Materials...

Load Window Arrangerment...

Save Window Arrangement...

2 Connect...

."_L": .
gy LOhsconnect

Exit Ctrl+

Oregon State
University
Computer Graphics

or as a Python Script

B Save State File ? *

Look in: ¥: [Paraview Data/ -~ & & 0

Examples “ | | Filename

My Documents meyn
Desktop scalarpvsm
Favorites
i

Dy

E

Vi

TALY

vectorpvsm

Data
ParaView

File name: I oK |

Files of tyfe: |ParaView state file (*.pvsm) \ - Cancel
Para\View state file {*.pvsm)
 Python state file (*.py) 4 |

“State” means the entire state of the user interface (pipeline,
properties, etc.). The data is not part of the state. When you
read the state back in, ParaView will prompt you to show it
what data file you want included with this state.
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scalar.py 195

# state fTile generated using paraview version 5.1.2

#### 1mport the simple module from the paraview
from paraview.simple import *

#### disable automatic camera reset on "Show*"
paraview.simple. DisableFirstRenderCameraReset()

# Create a new "Render View"

renderViewl = CreateView("RenderView")

renderViewl_ViewSize = [1160, 912]

renderViewl_AxesGrid = "GridAxes3DActor”

renderViewl.StereoType = 0O

renderViewl.CameraPosition = [3.76687547966054, 5.62637881722241, 4.44163730510425]
renderViewl.CameraFocalPoint = [0.0241978424871666, -0.0474471125809167, 0.0405907851464954]
renderViewl._CameraViewUp = [-0.384789750616684, -0.393723993522038, 0.834816305989173]
renderViewl.CameraParallelScale = 1.73205080756888

renderViewl._Background = [0.32, 0.34, 0.43]

# 1Init the "GridAxes3DActor™ selected for “AxesGrid-®

renderViewl._AxesCGrid.Visibility = 1

# create a new "CSV*
scalarcsv = CSVReader(FileName=["Y:\\ParaView\\Data\\scalar.csv"])
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ParaView Menus you will use a Lot
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ParaView Menus: 137

Commonly-used filters

I900IVOS LG

Clip Threshold Glyph Warp by Vector Extract Level

noo

Calculator
Contour Slice Extract Subset Stream Tracer Group Datasets

Some will be activated and some will be greyed-out, depending on what
data you would be trying to use them for

(e
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ParaView Menus: 138

File Edit View 5ources Filters Tools Catalyst Macros Help
- - '\1--\- r'\- . . .
p P B va ?2 F &AW A> D> OICH
T = =—p :
N W= - - t L@ O Solid Color - Shrface -
Animation Controls
(e
Oregon State
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ParaView Menus:

139

E Time:

0

5 B g b

i

0
1 4

S AP D

/

Directional Camera Positions

s
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References 140

http://cs.oregonstate.edu/~mijb/paraview

Utkarsh Ayachit. The ParaView Guide:
A Parallel Visualization Application, Kitware, 2015.

A free PDF of the book can be found here:
https://www.paraview.org/paraview-qguide/

The ParaView tutorial:
https://www.paraview.org/Wiki/The ParaView Tutorial
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