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What is ParaView?

ParaView is a free interactive visualization package produced by KitWare,

https:/lwww.kitware.com/

It is built upon VTK, the Visualization Toolkit, https://vtk.org/

It uses a dataflow paradigm:

Source
Data

v

\ 4

v

Filter Filter

Sink

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.

ﬂ These notes have been written
against ParaView version 5.11
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http://www.paraview.org
Click here to download ParaView
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In these notes, what do these icons mean?

®.®

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.

LAL/

Ej :

Oregon State
University
Computer Graphics
mjb — August 25, 2023



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

Oregon State
University
Computer Graphics



In the Beginning, there was OpenDX ...
£z
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“DX” stands for “IBM Data Explorer”. Like the name implies, it let you explore! But,
once it became “open” instead of commercial, all reliable support went away. Also, it

oreg required a lot of screen area just to hold the block diagram.
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Fan-In to the Full Scene

OpenDX: ParaView:

Pipeline Browser

@ builtin:

I scalar.csv
tlf‘iTahIETDStructurEdGrid‘l
I;_I-tlnThreshnld 1

T
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ParaView Screen Layout

I ParaView 5.1.2 64-bit
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ParaView Menus
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Window Layout Menu B

B ap B el m B TR T R W gl m ey a A T o

Camera undo

and redo Add, subtract,

< - L e T G
. J
\ Y

: and toggle , :
Toggle between Adjust  gglections Selecting cells, points, Clear
2D and 3D camera and blocks selection
interaction
Save Split a window Split a window up- Maximize a Restore after
screenshot left-right down window maximizing

Eliminate a
/ window

RenderViewl D (%)
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Commonly-used Filters Menu 12

Calculator C“p Threshold Glyph Warp by Vector Extract Level

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
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ParaView Menus

MAD> PSS

Animation Controls

& 3-!-!" .-_I ";‘_l‘ I.:I T t:‘-::'llll E : ‘_..
ERESae BRO na @ 6 &
Save ) Apply Load
Open Save Catalyst Disconnect Undo Changes Color
Save State State Automatically Palette
Save Reset .
: Redo Find
C t
Extracts onnec Session Data
Matching

#X - & it 47
-¢:ﬁ ~ ] Ehll* JI ﬁE

Directional Camera Positions
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ParaView Menus

14

H w3 % ;':ﬁ" E& T 1:_,';' Elevation - Surface

Color Use Rescale  Rescale Graphical
Legend  Separate 0 Custom 5 visible Representation
Visibility ~ Color ~ Data Data

Map Range Range

Edit Rescale Rescale What to
Color to Data to Data Color
Map Range Range Based
over all On
Time
Steps
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ParaView Menus

Reset Zoom
Camera to Box
Closest

Zoom Zoom

to Closest

Data to Data

2 O | SO

(.} &

N
32

) Plot Probe Ruler
Compute Histogram Over Location
Quantities Line
Extract \P/;cﬁables zlolt i Programmable
Selection election Filter
Over Over
Time Time
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3D Scene Manipulation
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Sources —» Geometric Shapes — Sphere

¥ ParaView 5.8.0

MR ETED »

& ] |
B e & 5 T 55| @ sodoolor

Fil=  Edit Miew Sources Fifters Tool: Catalyst Macros

Help

&7 B F <

17

JH Pick Solid Color

Pick Screen Color

Add to Custom Colors

E9QCPROOLELS
Pipeline Browser (=] ) .
ey
B bukin I
+ BEZS
Properties L 1]
) D= [ 7
|Search .. (== Esc:.-o clear f2xt) . a [ i
= —== Basic colors
== Properties {Sphere1) (Z|lallslid]
[} R (1}
- |
|
|
== Display {GeometryRepresentation) _:i_i _G_I %] I
Representation | . v |
Calaring
e =
Q| @ sssdcoier - | -
m‘ W || S| e || W || Custom colors
Styling
Dpacity — | ] |
Lighting -
(
Or .
L 4
Computer Graphics

X
|
Hue: [0 [2] Red: [255 |%]
Sat: 0 i[ Green: | 255 ]i}
val: (255 <] Blue: 255 |<
HTML: | #ffftte |
OK ] | Cancel |
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3D Scene Manipulation 18

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

(You can change these in the 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
-F'.ﬂEtE * | Pan * || Foom -
Shift + | Rall ~  Rotate ~ | Pan -
Ctrl + Zoom * Rotate + | ZoomToMouse -
(0
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You Can Change Sphere Properties

If the Apply button is
highlighted, click it to make
Properties Tab ~ your changes take effect

Show/Hide the
Geometric Properties

(&) =]

The Geometric Properties of the Sphere
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You Can Change the Sphere’s Display Properties

E Display Iﬁmmﬂmmﬁﬂ"/i

Repressntation

| Surface

-~ Edit the Sphere Color

Use Scale Array

Data Axes Grid

Mazimum Number

OF Labels 100

m= View [Render View)
e ——

QL eegrid |
Canter Axss Vis

Crrientation Axes

| Orientation Axes Visibiliny

Hiddan Line Removal
Camera Paralial Projection
Ray Traced Rendering

Enable Ray Tracing

Show/Hide the Display Properties

~ How to Represent the Sphere
— How to Color the Sphere

~

Set the Sphere Opacity

~ Set the Sphere Specular Lighting
N Bring up other Features to Color-Edit

~ Edit the Edge Color

~ Show/Hide the Render View Properties

T~ Edit the Features of the Axes Grid

~~ Turn on/off the Axes Grid

—_ UIIVETSIY
Computer Graphics

20

mjb — August 25, 2023



The Axes Grid 21

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

| = vich (Render view) @ [¢ ]

— ;
Axes Grid ) Edit
enter Awes Visibility

Oregon State
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Editing the Axes Grid Show more/less
options \

= view (Render View) Iﬁ m ﬂ H
- i 3 I Edit ? X
Axes Grid | ( Edit )- ,
Search ... (use Esc to clear text)
[ ] center Axes visibility 7] Visibilty

Title Texts/ \

Titles for the axes -

Z Title

— =

X Title Font Properti
v [z T3]l [|+[100 [2]| B

¥

Y/fitle Font Properties

Title font styles — — |
p -z B0 e F(B](LAS
ZM

oo (B[S

Arial

Face Properties

Faces To Render

Cull Backface
V| Cull Frontface
O Gjg#lolor

Show Grid

Axes To Label

Number label font styles ]

v Label Unique Edges Only
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Editing the Axes Grid

= view (Render View)

B8 [o[a £

Axes Grid | ( Edit

v fume Eoc to clear text)

| S=arch

_|

[ ] center Axes visibility

X Axis Label Font Properties
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Title font styles — < =

| Arial

X : ia Prnm Select f{:n‘-ali

nt Properties

¥

[av]

fois Pracision |4
¥ Aogs Use Custom Lebels

¥ Axis Label Properties

¥ Aos Motzation | Ficed
¥ Axis Predision |

¥ Az Use Custom Labels

23

5, 2023



Filters — Alphabetical —» Shrink

Be sure the Shrink eyeballs
Pipeline Browser

are clicked on and the Sphere
eyeballs are clicked off

i
ﬁ builtin:

/ Step #1: Set the Shrink Factor (1. = no shrinking, 0. = all shrinking)

_— Step #2: Hit Apply

Properties N Information

Properties

[ 2|
% Delete ? “

L J
}Search ... (use Esc to clear text) / |

( W _a il |
== Propertieslshrigkl)/ =210z 1 f‘: j
< shrink Fact =

rink Factor

F

& ' 10.5

== Display (UnstructuredGridRe 'i 2 JEe) 'i .1
Representation

| Surface

Coloring

0.
0.0
0.1
0.1
.

1-0.3
1-0.3
0.3
0.4
0.5

r 7
@ solid Color

4
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Are You Getting Tired of Hitting Apply All the Time?  *

In Edit — Settings — General, turn on Auto Apply Show

I Settings ? X more/less

q options
General Camera Render View Color Arrays Color Palette
Search ... (use Esc to clear text)

-~

General Options

v| Show Welcome Dialog: Show welcome screen at startup.
Show Save State On Exit: Prompt to save state when exiting ParaView.

Crash Recovery: On a crash, attempt to save a state file to potentially restore the application state to that before the
crash.

Force Single Column Menus: Force the sources/filters menus to be presented as a single scrollable column to ensure
that all the filters are selectable on low resolution screens.

GUI Font

Override Font: Override the GUI font size. Uncheck to use system default.
View Options
Default View Type: Set the view to create when ParaView starts up.
Render View X

Screen Pixels Per Inch: Set pixels per inch on the current screen/monitor. This is used for determining pixel sizes for fonts
and other 2D annotations.

96
< - Properties Panel Options
Wply: Automatically apply changes in the 'Propeftiss- el.
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, |

scalar.csv
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What File Formats Can ParaView Read?

AVS UCD BYU CML Molecule C csv D
DEM DICOM ENZO AMR Particles  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 Nrrd
OpenFOAMReader PDB PLOT3D PLY
PNG Series PTS PVD Particles
Partitioned Legacy VTK Phasta ProSTAR (STARCD) RTXMLPolyDataReader
Restarted Sim SLAC Spcth History STL
Spy Plot TIFF Tecplot Unstructured NetCDF POP
VPIC VRML Wavefront OBJ WindBlade
XDMF XML XYZ
Oregon State
University
Computer Graphics
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Creating Scalar Data in a CSV File

X32,Y32,Z32,S
.00,-1.
.94 ,-1.
.87,-1.
.81,-1.
.74 ,-1.
.68,-1.
.61,-1.
.55,-1.
.48 ,-1.
.42 ,-1.
.35,-1.
.29,-1.
.23,-1.
.16,-1.
.10,-1.
.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

Go to the Edit — Settings menu and turn on Auto-Apply.
Do a File —» Open and navigate to your CSV file.
Hit the Apply button to actually do the read.

scalar.csv

28
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Reading and Converting the CSV File 29

Flﬂra.ll.lrle'l.l'lll' 5 g .I i scalar.csv v i Row Data  ~ Precision:

ID S X32 ¥32 732
=

View Sources  Filterss Exractors Tools Catalyst M3

0084 -

-0.87 |-

-081 -

074 -

-068 -

o [ | = S

-061 -

—~1. Select File - Open and
navigate to scalar,csv

=0haSi =

-048 -

Row
0
3!
2
3
4
5
6
7
8
a

Pipeling Browser (] 2]
B builtin:

-035 -

-029 -

-0.23 -

-0.16 -

2. Then, click Apply o

04 -

elalalag| e[ aofe | ola ala|a[a8 alie| o2 o

1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
-042 -1 -1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
i 1
1 1

016 |-

/

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

Properties Information
Properties

() Resst #® Delete

Oregon State
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Reading and Converting the CSV File %0

Pipeline Brcm'ser [0 (3¢
buitin:

R I acatarne 4. Now, go to

. TableToStructuredGridl . - =
: Filters — Alphabetical —» TableToStructuredGrid

5. 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). In
this case, the numbers are 0 and 31.

Progperties Information

M Delete

6. Fill in the {X,Y,Z} Column information so ParaView
knows how to make your 3D display. In this case, the
names are X32, Y32, and Z32.

7. Hit the Apply button to actually do the conversion.

Pipeline Browser

A‘“ ) |;}| builtin:

G Turn on the “eyeballs” so (= scalar.csv

OrUengiggrmtDat you can view this data™— > @f Y S A T

Computer Graphics
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31

Reading and Converting the CSV File

T
[ buittin
1

= scalar.csv

Esc to

1
@ W% TableToStructuredGridi

Properties | Information
Properties

Apply @ Reset . # Delete |
|search ... (use

clear text)

»Renderviews | (11| 1| [™]| ®

= Properties (Fabletostructure || 28 | S
X Column ' Bz
Z Column ' E_=~232
< Representation | Outline r A
Colormg———R— ‘ s e
\ The default Display Representation is Outline.
Click here and try some of the others. Point Gaussian is cool!
Oregon State At this point, you should probably go to the Edit
c University — Settings menu and turn off Auto-Apply
omputer Graphics
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As Point Gaussian

Oregon State . T
University - —~ 0.0e+00
Computer Graphics
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A Side Trip:
Choosing Colors
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Turning on Color

Properties
Properties

Apphy

== Display (StructuredGridRepr

Representation

Coloring

Information

& (]

" Delete

Point Gaussian

Styling
Opacdty

Ray Tracing
Scaling Mode

F'uint Gaussian

Gaussian Radius

Shader Preset

Data Axes Grid |

11
All Approximate -
0.01 | % || 5
Sphere *

2

\

This is a row of color options.

Oregon State
University
Computer Graphics

You can also clic

Array Name: 5

Automatic Rescale

Range Mode Grow and update on "Apply

Interprat Values Az Categories
Rescale On Visibility Change

Mapping Data

x o

Data: |0

-

& v-’ “\I TRy

-]

Enable freehand drawing of opacity transfer function

Use log scale when mapping data to colors

Enable opadty mapping for surfaces

Use Jog scale when mapping data to opacity
Data Histogram

Display data histogram

Automatically recompute data hli:':';!'EI'l‘.

Mumber of bins: & ! 10

Color Mapping Parameters
Color Space

O Nan Color

MNan Opacity

| Diverging

34

The default coloring is by scalar value, S in this case.
ere and change it to Solid Coloring.

/The Edit button will bring up a color map editor
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Choose Among Standard Color Transfer Functions 3

v B @

Click here to see all the categories of Transfer Functions

i Choose Preset

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

HiEseis

| T ool to warm
B ocsos Sadiin
R
B T 51 Orange (Givergent)
B T e o Res
D oo

B 0 B oo oesstusted
[ . " rainbow uniform

X - - Warm to Cool

Search for properties
by name Presets

“ | || Colors

v | Opaches
T P
Use preset range
D
B o s e
Actions on selected:
_ Linear Green {GraL Show current preset
in default mode
T —
e N e
T [
| Import
Expart

Apply

Remove
Oregon -
UniVeI Tip: =click> to select, <double-dick> to apply a preset. Close
Computer Graphics
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Color Map Editor

Oregon State
University
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Color Map Editor =3

Array Mame: 5

Automatic Rescale

Range Mode Grow and update on App_ly -

Interpret Values As Categories
Rescale On Visibility Change
Mapping Data

| Select a color map from default presets >

Opacity Tr
culpting

T
Color Transfer

Function’ Sculptin!

Enable Freehand Drawing Of Opadity Transfer Function

Data:

Use Log Scale When Mapping Data To Colors
Enable Opadty Mapping For Surfaces
Use L og Scale When Mapping Data To Opadty
Edit 20 Transfer Function

Data Histogram
Display Data Histogram
Automatically Recompute Data Histogram

Mumber of Bins: 2 ! 10

Color Mapping Parameters

Color Space Diverging i
O Man Color

Man Opacity e p

Color Discretization
V| Digcretize

Number Of Table

Values 2

36
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Changing the Legend

The default legend is good, but you can
make it better. Start by clicking here.

Oregon State
University
Computer Graphics
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38

HY Edit Color Legend Properties

“S-e:-r-:i*. .+« (use Esc to dear text)

Layout
V| Auto Orient
Orientation

Vertical

Window Location Lower Right Corner

Position 0.83
Title Texts
Component Title

Title Justification Centered

Harizontal Title

Arial
Text/Annotation

Changing the Legend

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

\

P
<

~ 1m0 2] B

~ [ [2][O

Arial

Color Bar Thickness |16

Color Bar Length (0,33

i O -v.1.00:; B _l S

Draw Scalar Bar Outline

abel Format %%-%£6.3g

Tick Marks

| Draw Tick Labels
Use Custom Labels

v Add Range Labels
Rai el Format | %6-26, 1e
Visible Data Range

Draw Data Range Labels

Range Label |, =T
Fo fo-#6, 18

X N

Annotations
V| Draw Annotations
Add Range Annotations
Automatic Annotations
Draw Nan Annotation
Man Annotation

Tick and Annotation

MNaM

Positions T|d<s _right,.fto_p_, annotations Ieftf"bothom i
Reverse Legend
e H ppl Re: X cancel | agK |

o

Legend title and font

____—— Color bar
/ Tick mark font and number format (“printf-style”)

D>

/ Range numbers at the end of the legend

D
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From this, to this

@
- |
i
O
@
L
5
[l

on
-
o
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Visualizing Scalar Data, Il

scalar.csv
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As Points

—1.690e+02

COLL Tt
o
_Jh
-9
o

I
(=]
o
Q
o
(0]
+
Q
o

Computer Graphics
mjb — August 25, 2023




Pipeline Element and Filter Observations 42

« 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.

« Asfaras | 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
University
Computer Graphics
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Right-clicking on a Pipeline Element

Fipeline Browser
i
[ builtin:
I

[5 scalar.csw
1

» IR

(%) Open

W Show all
Hide All

+ Copy
Paste

Delete >

¥ Delete Downstream Pipeline

t

Rename
Reload Files
Change File
Ignore Time
Change [nput...

( Add Filter

Properties In _reate Custom Filter...

Properties Link with selection
i1 Apply ) Reset ¥ Delete
{Search .., {use Esc to cear text)
Coloring
Ol' ' 5 -
{
Compurter Grapnics

mjb — August 25, 2023



As a Glyph Cloud 4

Filters — Alphabetical —» Glyph adds the glyph cloud to
the pipeline. Hide the TableToStructuredGrid (click off the

e — eyeball) and un-hide the Glyph.
@m,ﬂpher«e Q - |
Orientation

Onentation Set the Glyph Type
Array
Scale
Scale Array

| = Properties (Glyph1) EIEN-1E:

i @ Mo orientation array Il |

+ Play with the Scale Factor

| @) No scale array

T oot o |

S —
Maski

- Play with the Glyph Mode

Maximum
Mumber Of
Sample
Paoints

Seed |10339 / |

b Play with the Opacity

5000

Representation I [Surfice o= |

cassi /

| s v|
e (@ |2 sfe] 0] @
Styling

e
[8]
Sail

2\ <
Temperature®,

Lighting

Specular [ — =
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Temperature

Computer G
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As a Threshold Glyph Cloud

Click on TableToStructuredGrid, then Right-click —

buittin;
gscalar.csv / Add Filter —» Alphabetical — Threshold.
§ TableToStru EtIJTEd@
%ﬂﬁf But, this is the wrong order. We want to threshold the
% Qi ata first. So, select Glyph1, right-click on it, select

Change Input...

fif Change Input Dialog
Then select Threshhold1

Select Input

|
= scalar.csv

) TableToStructuredGridi

You now have this order

2

[l buittin:

ﬁ scalar.csy
& ﬁTﬂHETDStﬂ.I
ol EIDThreshnldl

Oregon State
University
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As a Threshold Glyph Cloud 4

Hide the TableToStructuredGrid and the Threshold,

E h”‘:“"’ / then un-hide the Glyph.
| SCarar.csy

P TableToS

& I Glyphi

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

Uze Continuous Cell Range

Inwert

Oregon State
University
Computer Graphics
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As a Colored Cutting Plane

e

1

[ builtin:
scalar.csv

@ [ TableToStructuredaridi o, <=

49

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

Show Plane

1]

Mormal 1 o

MNote: Use 'P' to pick 'Origin' on mesh g
the closest mesh point

X Normal

'Cﬁ'l+l’ to snap to

Camera Ngrmal
¥ Normal
Z Mormal
Reset Camera to Normal

Reset to Data Bouny
Offset o
Crinkle slice

v Triangulate the slice

v Merge duplicated points in the slice

“~ Right-click on TableToStructuredGrid, then
select Add Filter —» Alphabetical — Slice

~ Click in here to change the slice parameters.
Click on the colored plane itself to move the plane.
Click on the arrow to rotate the plane

Oregon State
University
Computer Graphics
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Turning the Slice into Contours >0

I

B buitin: _ _ .

0 Right-click on Slice1, then select

B sckr o Add Filter —» Alphabetical - Contour

e é TableToStructuredGrid 1

|
i Bslice1
<T ﬁCnntnurl

Oregon State
University
Computer Graphics
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Changing the Contour Isovalue

Value Range: [0, 153.575]

H;:’

51

— Add a contour isovalue

= — Delete a contour isovalue
=
2 |0 | Add a range of contour isovalues
3 | 18.773333333333333
Isosurfaces
¥ Generate Nurnber Series ? - Value Range: [0, 166.01]
Range 110 +
0 - 166,01 2 | 18.445609830402176
Yoo e - 3 |36.89121966080435
Mumber of Samples: 10 - » | 4 |35-33682949120853
5 | 73.7624393216087
6 |92.22804915201088
Sample series: 0, 18.4456, 36.8912, 55.3368, 73.7824, iy = =
92.228, 110.674, 129.119, 147.565, 166.01 1 _””'5?35559524'335
& |129.11926881281522
g |147.5645786432174
| Generate Cancel . o1 g
| Le 10| 166.0104884736196 %/ x|

mjb — August 25, 2023



As Contours 52

= Display (GeometryRepresen |§I m |TE;| |;“: _:I'his needs to be Wireframe to
Representation ¢ Tujreframe 7 get contour lines
e
Coloring
L E - -

| i | |[5][%R] 4]

Coloring by S will give you
colored contour lines.

Coloring by Solid Color WI|| glve
you a single color. it

g
o

@
2
o
]
o
£
2
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Hipeline E!gw:elr As CO nto u rs
Liltin:
scalar.csv

) TableToStructuredGrid 1

|
.

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

B slice1

|
H a1

........................

Click on the plane itself to move the plane.
Click on the arrow to rotate the plane.

Oregon State
University
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As Contours o9

- | Adjusting the Line Width

Opacity B
L ine widh | — >

3

™ Render Lines As Tubes

Lighting

Specular J— IU =
| | LI_|

Oregon State
University
Computer Graphics
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|i|scalar.csv

|
# B TableTostructiFemem
- sice1

As 3D Isosurfaces

56

Contour 1

L @lContour2

[Cord

== Properties (Contour?)
Contour By | , ¢

v | Compute Mormals

~
(¥

/\l’alue Range: [0, 168.96]

1|84.48

|

f 5ui -.-al:e
Coloring
== i 8§
L DY E EYEEIN N
Styling
Opadty | 11
Lighting

Specular = = |g

T T

__ Note — This instance of Contour needs to be parented
from TableToStructuredGrid, not Slice

Add an isosurface isovalue

Delete an isosurface isovalue

Add a range of isosurface isovalues
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Using the Calculator to Duplicate S to be Able to

Color by Scalar Value

Add a Calculator filter parented by TableToStructuredGrid. The
/ isosurface Contour2 should be parented by the Calculator.

@ buittin:
I sralar.csv
e ﬁTabIETDSmlcm 3
=B & slice1
: é',' Contourl
= Calculatorl ’

Oregon State
University
Computer Graphics

In the Calculator, this is like saying: Scalar = S

Properties
Properties

Information

Results

{
L

) Reset

tan
atan
tanh

morm

X Delete
iHat jHat
a_hs- sqrt
céi! ﬂr.:.m.:ur
Xy EXp
In logi0
| ".-'E::tlz.rrs-

@
-

kHat

=4

58

mjb — August 25, 2023



59

Using the Calculator to Duplicate S to be Able to
Color by Scalar Value

/ Now change the Coloring to color by Scalar instead of S.

Isosurfaces /
Value Range: [0, 168.96] /

GED

| o |

| |

m | -
| |

[

| |

)

|

| = Scalar '4 - =
| mex a2 =][a][s][0]] ®]

L] ]2 l

Specular = . i 0 l

2
2
o
a
§

Oregon State
University
Computer Graphics
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Temperature
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Experimenting with the Opacity and Specular is Fun Too

Coloring

[+ scm 2 -

LY N N
== i

076 \\ [
: )

([t /l [
—

Oregon State
University
Computer Graphics
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Temperature

(4]
=]
o
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How the Calculator Works

62

=2 Properties (Calculator 1)

Attribute Mode

[ ] Coordinate Results

& I LR AR ™ R
Point Data -
Name of the
— output field

| N\
Result Array Namg | o olar <«

5
Clear { ) @ jHat h:J-I_aj:E S
zin cos tan abs s +
asin acos atan ceil floor -
sinh cosh tanh XY Exp =
wiwv2 mag norm In log 10
Smlaré

_~ X, Y, and Z unit vectors

A list of the current
vector variables in
L~ the dataset

Oregon State

University

Computer Graphics

A list of the current
scalar variables in
the dataset
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]

[ builtin:

I
& scalar.csv

,'I =

<« ETahIeTuShu:turEd@
A= B slice1
- @ Contourl

& B Calculatori

e é ContourZ

As a Volume

63

Mapping Data

27.097:0.000

== Display (StructuredGridRepn

Data: | 27.0974

eprese
e : Volume

Q
i

Coloring

s > |

]

=%

| s Edit 'ﬁ;?ﬂ_;ﬁ

| ll-:"|

|£I 1
»

Oregon State
University
Computer Graphics

-
=]
o
=]

o
2
=1

2
S
@
o
E
@

2

o
(=]
o
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Sculpting the Alpha Transfer Function

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
Alpha=1.
(opaque)
27.097:.0.000
o
4 I
Alpha=0.
Data: [27.0974 (transparent)

—

Data value range

Oregon State
University
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IsoVolumes
Fipeline Browser
B buitn Start with this
[ scalar.csv
@2 TableTostructuredgndl )|
ﬁﬂmmurl
W0 Calculator? The IsoVolume properties start out at “allow all values”
Lontour? to pass through. We're going to change this.
& B IsovVolumel

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

\

\mpertiﬁ (IsoVolumel) Ifa E'j IJ i
i
_representation \ 'Su-rﬁc:;ce Wiﬂﬂ Edges * | D
Coloring
o5 - .
| T eyl e | | mu_ué
l s Edit ~ANET AN AR AN NEN g
£
University g
Computer Graphics

just 25, 2023




IsoVolumes of
Now adjust the Minimum and Maximum to
| = Properties (IsoVolume1) 1R something else.
Inj:utSmlarsl o g
~rmum —— | \
< Maximunm It \
= Dispﬂiw
Representation lSurfar_e With \19&5 |
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.

:

e
3
=
8
@
o
§
=

o
=]
o
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Annotating

Oregon State
University
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ﬁ buiktin:
ﬂlf: scalar.csv
- ﬁ TableToStructuredGrid1
é]-m Slicel
ﬁ Contourl
5 Calculatort
é] Contour2
& -8 IsoVolumel
i ﬁ:l AnnotateTimeFilterl |

Adding Titles 09

Add an Annotate Time Filter to the pipeline

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

== properties (AnnotateTimeFilterl)

Forgiat [Time: {time:f}

shift |0

Scale |1

== Display (TextSourceRepresentatiol
Text Prop Mode | 20 Text Widaget
¥ | Interactivity

® [Jse Window Location

Font Properties

| Avial - [ [2[[O [l[1oe [2|[BI[ 1 ||| |

Show Background | Only on hover

Time: 0.000000

Q
D] |

r r
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Adding Titles 0

.

The label to use (the printf-notation is to format

TextProp Mode | 2D Text Widget
v | Interactivity

® |J=ze Wind
\:ﬁk *
LIse Coor

10,05 0.0

/’mﬂ-‘lﬁ

Show Background | Only on hover

== Properties (AnnotateTimeFilterl) ﬂ H f
Format | Time: fime £
- —_—
ani T
Scale |1
== Display (TextSourceRepresentation ﬂ H

el - 18 (210 [+l oo [2||B]| 5/..:/

the Time — get rid of this if you just want a title)

~ The position for the title

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

— justification to use

)

Oregon State
University
Computer Graphics
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From this;

Time: 0.000000

to this:

Oregon State
University
Computer Graphics
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Multiple Views

Oregon State
University
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Step #1: Split the Window

Multiple Views

Rencerven©t (M) B[] (8] x|

Step #2: Click on Render View ~_

m Layout =1 (¥

Oregon State
University

D (x)

\
Render View (Comparative)

Bar Chart View
Bar Chart View (Comparative)
Box Chart View
Eye Dome Lighting
Histogram View
Line Chart View
Line Chart View (Comparative)
Orthographic Slice View
Parallel Coordinates View
Plot Matrix View
Point Chart View
Python View
Quartile Chart View
Slice View

SpreadSheet View

Computer Graphics

73
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Multiple Views

HiBAE oy Pipeline Browser
E builtin: ﬁ buittin:
E scalar.csv ﬁ scalar.csy
ol é TableToStructuredGrid1 i * TableToStructuredGridi
= Tm Calculatorl / ) Calculatory
= ﬁ Contourl & Tié Contourl
* B Glyphl/ i B Glyph1

e

Step #3: Click in one Window  Step #4: Click in the other Window and setup a separate

and setup one visualization visualization (stay aware of how the visualizations are parented!)
BNt =13
s W G = I A »Renderviewt Ae 3 @ S, /. »RenderViewz Oe®

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

A
5
g
Oregon State 5
University
Computer Graphid
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Multiple Views with Linked Viewing Transformations "

Step #5: Right-click in one of

the Windows and select Click on another view to link with,
Link Camera... L o [cameratinial |
Interactive View Link

Cancel |

Step #6: You get this dialog box — |
now click in the other Window that
you want to be linked with

Your Windows now share a single transformation

E Layout =1 (¥ +
. = . . »RenderViewl A= 30 (g = I, A, »Renderview2 Im

"
\
16896 /

B
&

L

8
8
Temperature

Oregon State
University
Computer Graphics
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Multiple Views with Linked Viewing Transformations 76

Click on another view to link with,

If you click on this checkbox and L pm—— |

then click in another Window \ dE e n an

| Cancel |
... you get a Magic Lens \
Moyt =1+
7<) n [@ = L. A Wgderviewl 0= ) 30 (@ = L. . »RenderView2 0=

Oregon State
University
Computer Graphics

mjb — August 25, 2023



77

Order Matters!

Renderviewz @ B8 O &

Oregon State

ity

Computer Graphics

Universi




Using Plot Over Line 8

Pipeine Brguser Renderviens(C )8 @] 8] x|
— \
il builtn: — 1. Create this Pipeline
[ scalar.csv 2. Split the Render window and ask for a Line Chart View
* ¢T3h|eTu curedGridi 3. When you click in the Render window, make the eyeballs
- 8 Claulaort look like this, with the TableToStructuredGrid
: —  representation set to Outline and the Glyph representation
v tﬂ“ 1 set to Surface
m{;h.- 1 A —— e I s

Oregon State
University
Computer Graphics

05 i 5 2 25 3 3

mjb — August 25, 2023



line Browser
E| builtin:
='='I__ scalar.csy
t.' TableToStructuredGrid1
[é—ﬁ Calculatorl
éf Contourl

— {0 Glyph1

- PlotOverLinel

N

N\

1. Click in the Line Chart View window. Add a
PlotOverLine filter that is parented to the

TableToStructuredGrid

2. Setup the PlotOverLine Properties like this

Using Plot Over Line

79

== Properties (PlobtDverLinel)

Sampling Pattern | Sample Uniformly et

Resolution 1000

Line Parameters
Length: 3. 45439
Show Line

Pointl|-1.00377 -0.987287 -1.01024

Point2 | 1 (1 {1

Flip Vector

‘P’ to place alternating points on mesh or "Ctrl+P’ to
to the closest mesh point.

se '1'/'Ctrl+1’ for point 1 and ‘2" /'Ctrl+ 2" for point 2.

Use 'N' to place P1 on the mesh and make P1-P2 be the normal
at the surface.

Use X'/Y'/'Z'/'L' to constrain the movementtothe X /Y [/ Z [
Line axis respectively.

X Axis Y Axis Z Axis

Q
i

3. Be sure Auto-Apply is turned on

Oregon State
University
Computer Graphics
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line Browser
@ buittin:
ﬂ|='__ scalar.csv
ﬁ TableToStructuredGrid1
é-ﬁ Calculatorl
ﬁ Contourl
— 0 Glyph1

* PlotOwverLingl

Using Plot Over Line

Setup the Display (XYChartRepresentation)

Properties like this

Oregon State
University
Computer Graphics

80

.\{

== Display (XYChartRepresentation)

Attribute Type | » PointData

X Axis Parameters

Use Index For XAxis

% Array Name | arc_length

Series Parameters

= €} Variable

. ] Points_Magnitude

@ G Paints_X

Paoints_¥

) Points_Z
v = s
. (3 arc_tength
@® o
Line Thickness
Line Style
Marker Style
Marker Size
Chart Axes

== View (Line Chart View)

Title

Chart Title Use {time} to display cur

Annotation
v | Show Legend

Sort By X-Axis
Left Avis
Left Axis Title
Left Axis Range
Left Axis Log Scale
Left Axis Use Custom Range
Bottom Axis
Bottom Axis Title
Bottom Axis Range
Bottom Axis Log Scale
Bottom Axis Use Custom Range

vtkValidPointMask vikValidPointhd...

|Q
i

Le_ge_rjd Na_me \-

Points_Magnit... || {5

Points_X |
Points_¥

Points_Z

5

arc_length

Bottom-Left

Q
-]

D — AUgUSt 2o, 2023
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Using Plot Over Line

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

Oregon State
University
Computer Graphics
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Comparative Visualization

scalarcompare.pvsm

Oregon State
University
Computer Graphics
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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

Comparative Visualization

isosurface demonstration shown earlier.

83

B builtin:

1 scalar.csv
@ ) TableToStructuredGrid1
» ) Glypht

=07 Calculatorl
- (" Contourl

Properties Information

Properties

Compute Gradients
v Generate Triangles

Isosurfaces
Value Range: [0, 168.96]

120

== Display (GeometryRepresent
Representation Surface

Coloring

On .. .

[ wes Edit o 3

Reset ® Delete

«| ] (0D

Comptrer UTdpIiIcs

2
=
g
@
o
£
2

|
g
8

-
§

mjb — August 25, 2023



Comparative Visualization

84

revout=1® +

- a0 [ -; 20

Now, split the window

—
| RenderView |m|iE!||:||rﬁT|ix|

and select: i

Render View
Re n d e r VI ew [ Render View {Comparative) >

(Comparative). | ===

Bar Chart View |

|Bar Chart View (Comparative) |

| Box Chart View |

| FunctionalBag Chart View |

| Histogram View |

| Line Chart View |

|Lir|e Chart View (Comparaﬁve]|

| Orthographic Slice View |

| Parallel Coordinates View |

| Plot Matrix View |

Python View

)
=3
o
]
o
£
(]
2

Temperature

? .7\ » RenderViewComparativel D >

8
8
Temperature

g

Slice View

| |
| Quartile Chart View |
| |
| |

SpreadSheet View

You can now eliminate the left-hand
window if you want.
RendewViewl [ B0

niversity
Computer Graphics

ﬁ Contourl

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

1
W | PR

Properties
Properties

" Apphy

|EEan:j1 e (1

o iTﬁhh ,
» -@q
el L

ources  Filters Extractors Tools Cataly

85

Thibars Al

e =1z +

- 1 (R - L

| Animation View
| Collaboration Panel

| Color Wap Editar

Comparative View Inspector

¥| Information

Temperature

| Light Inspectar

e
-]

| Memory Inspectar

| Multi-block Inspectar
V| Output Messages

/| Pipeline Browser

/| Properties

| Python Shell

O®

2
2
4
]
a
£
~

Comparative View Inspector E
Layout: 2 T x 2 %
Overlay all comparisons

Parametar

= Time

- [Select Paramet

Comma-saparateialues accepted.

Color Map Edfor  Comffarative View Inspector

| Selection Display Inspector

| Statistics Inspector

| Time Inspector |
Ei‘..':_ Preview kK

3 Full Screen F11

W Show Frame Decorations

i Toggle Lock Panels

Select View — Comparative View Inspector These two areas are created

Oregon State
University
Computer Graphics
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Comparative Visualization

86

Here’s where you get to select how to

vary the parameter(s).

1. Select the layout dimensions of

the comparative window grid

owns the parameter

Properties Information
Properties g x
“Haooly | (DReset | $Delete | P
|:'-ear-:h ..+ {use Esc to dear text) |*J-!
=3 Pry ties (Contour 1) [3 m ﬂ“h
Contour By | & 5 nf
Compute Mormals
[] compute Gradients
[] compute Scalars
[] Generate Triangles
d Isosurfaces
. 168,96]
1 20 Iﬂu
| |
%] [x~| &)

Representation | gyrfzce

| =1 Display (GeometryRepreser ‘ | @ i) | & [ | “

-

2. Select the pipeline module that §

3. Select the parameter \

4. Hit the Big Plus Sign

Oregon State
University

Computer Graphics

parative View Inspecior =

COverlay all comparisons

Parameter

= [Select Parameter]

Comma-separated values accepted.

| | Color Map Editor | Comparative View Inspector |

mjb — August 25, 2023



Comparative Visualization 87

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

(Comparative View Inspecter & x

[ overr e campars Usually, these are not what you wanted to see. But you can

Parameter

type your own numbers in each cell

(I eliminated the Glyphs to better see the isosurfaces)

The windows are all transform-linked

Overlay all comparisons
Parameter

R Cortourtisosurfaces

=R 'iCm‘hmri hd ii.Isosur!.‘dces -

¥ Contour 1:Isosurfaces

Comma-separated valuy
B

020 60

1 100 140

~—_

== Contourl ~  lIsosurfaces
~ Contourl:Isosurfaces

Comma-separated values accepted.

Color Map Editor Comparative View Inspactor

mjb — August 25, 2023




Comparative Visualization 88
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

Layout: (2 [3|x |2 |4]

@eda}r all cumpa@

® | Contourl:lsosurfaces

Parameter

Oregon State
University
Computer Graphics




Comparative Visualization

Computer Graphics
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Visualizing Vector Data

vector.csv

Oregon State
University
Computer Graphics
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(v

Oregon State
University
Computer Graphics

Creating Vector Data in a CSV File

X32,Y¥32,232,Vx,Vy,Vz
.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,-1.00,2.00,2.
00,-0.94,1.75,1.
00,-0.87,1.53,1.
00,-0.81,1.33,1.
00,-0.74,1.15,1.
00,-0.68,0.99,0.
00,-0.61,0.84,0.
00,-0.55,0.71,0.
00,-0.48,0.60,0.
00,-0.42,0.49,0.
00,-0.35,0.40,0.
00,-0.29,0.31,0.
00,-0.23,0.24,0.
00,-0.16,0.17,0.
00,-0.10,0.10,0.

.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

91
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How to Read the Vector Data in the CSV File

92

vector.csv

Oregon State
University
Computer Graphics

Properties | Information

Properties
A
fl r i ~
| o ApﬂlQ (/) Reseat o Delete
S~ ~—
Search ... (use Esc to clear text)
== Properties (TableToStructure 2
Whole Extent 31
0 31
0

X Column

¥ Column

Z Column

= )
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Vector Visualization As Glyphs

e lPipeﬁnEBrowser &
E builtin: il I
Ii‘ [ buitin:
vector.csv
Ii‘ vector.csv
bleToS tructuredGrid 1 I ;
@ TableToSh'ucthedGrldl
|
Properti Information Properties Information
Properties Properﬁes =] A
) eset 24 Delete 2 [+ Apply {3 Reset L Delete
|Search 15& Esc to dear text) | |Search +.« (use Ezc to dear text)
‘ =] Proper\es {Calculator1) | | @ i) | s [ | - | = Properties (Calculator2) | [ﬁ oy | o) [l |

Attribute Mod

Point Data
[] coordinate Results
Resul
sult Array Makie | v / |
|VxcTHat+y g -+ KHat -/ |

_ Clear ||

(YL ) | iHat
ws|| 0 | a

Attribute Mode  [point Data

[] Coordinate Results

Result Array Mame |Mag

Add the 2 Calculator
filters for now. The
reason will be explained
in the next slide.

Computer Graphics

93

Pipeline Browser &
T
[ buitin:
|
B vector.csv
ﬁTableTostmcmredGrid 1
1
0 calculatort
|
J—
Properties | Information
Properties (=
Apply @ Resst | % Delete i '
|Search ... {use Esc todear text)
== Properties (Glyph1)
ph Source
\d
Scale Factor —— R Il x'.!C!
Masking
Glyph Mode Uniform Spatial Distribution {Bounds Based) vl |
Maximum Number Of | |
Sample Points 5000 '
Seed 110333 |
== Display (GeometryRepresentation] o .. “ |
Representation | Surface - |
Coloring
= Mag -
! . & =22z e8| B
Styling
Opadity I |1
Lighting
Specular F 1]
Ray Tracing
Scaling Mode | All Approximate =i
Data Axes Grid | Edit |
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Why Are the Two Calculator Filters There?

Pipeline Browser

ﬁ builtin:
Ij vector.csv
tl.j TableToStructuredGrid1
B Calculator
ﬁ Calculator2
|

CN I

1

[E builtin:

Dvev:b:\r.r:sv

ah ﬁTaI:uIETDSh’uch.lredGrid‘l

& {1 Calculator2
|
@ WGhphi
Properties  Information
Properties F X
- Apply Reset Delete ?
Search ... (use Esc to dear text) 50
== Properties (Caloulator1) A e - A
Attribute Mode Paint Data -
[ ] Coordinate Results
Result Array Mame |-,|,- > |
SHat H/ySHat-+Vz kHaL |
< |Eat jHat kHat >
abs sgrt +
cedl floor -
x || exo -
Iry log10 /
Vectors 34

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) :

P

V=V i+V,j+V,k

Pipeline Browser [
1
B buitin:
|j wvector,.csy
|
&> ﬁ}TahIeToSh’uctJredGrid 1
|
& 1 Calculatorl
& {1 Glyph1
Properties Information
Properties F A
Apply Reset Delete ?
Search ... {use Esc to dear text) | e
Properties (Calculator2) I"_‘ﬂ T E:J .H i
Attribute Mode | Point Data -
] coordinate Results
.:Eesult Array Name |Mag> |
iHat jHat kHat
abs || sart |+
ceil floor -
Xy EXP i
In log10 !
Scalars * Vectors 5

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

Mag = ||V]|

94
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Result Arra

Point Data

[ ] Coordinate Results

== Propertie® (Calculator 1) B [T:l Iﬁ H 2

Attribute Mode

K vx=Hat +Vy SHat +Vz"kHat

Clear
gin
a5in
sinh
viv2

(
cos
BC0S
cosh
Lbia |

Scalars

J
tan
atan
tanh

narm

Why Are the Two Calculator Filters There? 9
= Properfe E{Call:ulatu:lréi D | oS
- Attribute Mode Paint Data -
[ ] Coordinate Results
<iHat | jHat kHat > Clear T ) iHat jHat kHat

abs sgrt + sin cos tan abs sqrt +
ceil floor - asin acos atan ceil floor =
Xy exp = sinh cash tanh X"y f_:xp =
|| |';3'E-I1'3 / '-.r1.'u.'1 norm I log10 |

".I'ECIIII.:IFE - Scalars » Vectors -

Mag = ||[V|

V=V, i+V,j+V,k

Oregon State
University
Computer Graphics
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Setting Up the Glyph and its Coloring

= Properties (lyph1) IEMEY =T
Glyph Source
& Glyph Type |Armw > r |
Orientation
P Trientation Array m oy > - |
Scale
 5cale Array = Mag = |
cale Factor = |U-125 j?. |§|
- S —
/ |
%Mude | Uniform Spatial Distribution {(Bounds Based) >|
Maximum Mumber OF |
Sample Points 5000 |
Seed 10339 |

Representation | Surface

|— Dﬁpia}f[ﬁenmeh'vﬂ_epﬂﬂmJ_I'E:' 3 |§| |E|
|

Coloring

C = Mag

| e Eit

Styling

Opadty
Lighti

=

Specular [}

Ray Tracing

Ord Singvode | All Approximate - |

Com || Data Axes Grid |

Ediit |

96
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98

N\

[ builtin:
EII wector.csv
* dTableToSt'uch..lredGridl
‘ Caleculator1
‘ Calculator2

Properties | Information |

As Streamlines

/ StreamTracer filter, parented from the
second Calculator

Will start the streamlines from within this
sphere. You can move it and resize it.

Properties (=
o Aapply @ Reset | H Delete ” T
|5eard1 v {use Esc to dear text) ||§
f == Properties (StreamTracerl) || Ed | 3| |E||ﬁl
honadi] L
Vectors | sy > - |
y—
Integration Parameters
Integration Direction | BOTH v/
Integrator Type | Runge-Kutta 4-5 /v |
Streamline Parameters /
: i L (_ —
rLang]mmu Streamline e | |2 ingl
—— /
—
Seed Type | Paint Cloud > / - |
i rameters
: | Show Sphere \
Center |0 o / ||:_: ) |
i s|l | l
Note: Use r Ctrl+P' to snap to the
closest mesh point

Number Of Paints 100
——

== Display (GeometryRepresentation]

Representation |Surface \ ot |

Number of points to start from

Colori

- mag | :

| o Edit | [ =525 | )| 0 || |
Computer Graphics
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As Ribbon Traces 100

ﬁ builtin:

ﬁ vector.csv

£ éTﬂHE‘FDSﬁHE‘tﬂI’EdGI‘idl
i t} Calculatorl

e é{:alculaturl

i;m Glyph1

StreamTracerl

_— Note — Ribbon is parented from StreamTracer.

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

example of that.

Properties Infarmation
S | e § The Scalar setting tells what will be used to size the
o @fes | weee | 7L~ width of the ribbons.

Search ... (use Esc to clzar text)

E=3= N The Vector setting tells what will be used to decide
which way the ribbon is facing.

== Properties (Ribbon1)

<1|:Eiars » Mag o
i | = Normals - |
Width — ———— [].00779705 | x ||
Angle } = g

Use Default Narmal

Default Normal | I} i
<E Vary Width >
== Display (GeometryRepresent . I GI H
Representation ' Surface -
Coloring
= Mag ,'
s Edit A== I

mjb — August 25, 2023
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As Streamtubes

ﬁ buitin:

ﬁ vector.csv
£ ﬁTabIeTuSh’ucthedGridl
G ‘Sat}alculatarl
o ‘ECaIculatur’Z

Note — Tube is parented from StreamTracer.

Properbes | Information
Properties ] |

Apgly () Reset . # Delete | i 4

|Search ... (use Esc to clear text) 1|

= Mormals

Mumber of Sides g

| Capping

Radius m— e [0,0101961 | % || O]

== Display (GeometryRepresent | [ o ] .
Representation | ¢ face =
Coloring
| = Mag v |

ben @ [=)[5)[5)e)0)®

- OIIVCTSITY
Computer Graphics
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Streamtubes are Especially Useful if You Want to Map

Scalar Values to the Streamlines

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

[ buitin:

|j vector.cev
!’jTabIETnSh’uchredGrid 1
é Calculator1

t} Calculator2

XX

iﬁ Glyphi
=8
E-! StreamTracerl
ﬁTubEi /

of the vector field (it has a

Calculator does not)

The StreamTube’s coloring was changed from Mag to Curl
The color mapping was changed to cut down on the amount

104

= Properties (PythonCalculato I“_‘ﬂ uilill < [H‘
Expression |v:|_|rl{'l.-'}| |
an ;Pn'u-it I.]a13 |
|Curl |
Copy Arrays
Coloring
2 Curl - ;-Magn'lmde -
T o Edit 7 e

of blue (lots of low curl values)

Oregon State
University
Computer Graphics

Curl Magnitude
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Functions Available in the Python Calculator

(v

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

106
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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

-6882

-6801
-6747
-6720

-6639
-6612

-6909.

865,-6870

.896,-6870
-6855.
-6828.

759,-6870
789,-6870

.820,-6870
-6774.

682,-6871

.544,-6871
.575,-6871
-6693.
-6666.

606,-6871
468,-6871

.499,-6872
.361,-6872

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.

UTMx512,UTMy361,Z,Longitude,Latitude,Elevation
.170,1174.
.356,1268.
.542,1308.
.728,1266.
.911,1203.
.095,1127.
.279,1074.
.461,1060.
.642,1056.
.823,1050.
.002,1029.
.182,1001.

010,1174.
010,1268.
010,1308.
010,1266.
010,1203.
010,1127.
010,1074.
010,1060.
010,1056.
010,1050.
010,1029.
010,1001.

9901
436
478
755
239
675
388
748
135
158
548
763

108

-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
O”U"; it again for a data value (e.g., to color or contour by elevation).
Computer Graphics
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Reading and Converting the CSV File 109

Pipeline Browser This will bring up a table window w
[ buit: to confirm that the data hasbeen ||+ = = = =
- read properly. You can delete —— o e o
f’?é‘l’ahleTnSh’ucMredGri;!_‘lE this now if you want. w H “ “’

9 i 1050.16 4501 = ~66¢ 6871,
| Transtorm1 @ e e P .

[ER 501 22172

uoou 102974 501 122169 p
£ I-lﬂ - m 15 15 1077.68 4501 -122167 - 1 -6872.

= Properties L& & Bl e e e e

17 7 116735 4501 -122163 -6450.21 -6873.24

ole Extent il:l |5 11 - B8 115665 4501 122161 542307 eana

oo 2073 501 22158 63961 -sa7359

> 20 20 15774 4501 -122156 -6368.96 -6873.76

[ |360 I T

2 2 130108 501 22152 6385 “sa711

U 23 23 1336.25 4501 -12215 -6287.89 -6874.28

u  a 1320358 501 227 626075 -samas

i 26 131822 4501 -122143 -6206.81 -6874.78

¥ Column ||_.|'|-r‘.1-!||. 361 7 7 140839 4501 22141 617957 687495

<

R Now, go to
[ = pisplay (structuredcrane. 3| 0| @\ Filters — Alphabetical — TableToStructuredGrid
=

—

REWESEﬂEGSurfaEE XK > Y

oG N Fill in the Whole Extent boxes showing the first and last
iIreres =] AN 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.
OregonS}:ate
University Be sure the Representation is Surface

Computer Graphics
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The Correct Scale Factor 10

Pipeline Browser This will bring up a square terrain, which isn’t what we
] buitin: want. We notice that the UTM coordinates are 511 and
360, so we really want to scale by 51/;5, = 1.4194 in
the X direction.

|:| terrain. csw
|

B Transform1

Now, go to
Filters —» Alphabetical —» Transform

Set the X scale factor to 1.4194

]-\_-' == I R ER | - L m—- 1
| = Properties (Transformil) ‘ l_|_‘ H |

Transform | Transform _j
| Show Box

Translate ID }6 0

Rotate |0 VAl 0
—

seale (14194 ) 1

¥ Translation W Scaling
W Rotation ¥ Face Movement

¥ Transform Al Input Vectors
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Try coloring by Elevation.
The heart icon brings up
popular color scaleg. You
can pick one of thesg or __

Color by Elevation

B Choose Preset

isaar:h .+ (use Esc to dear text

1. | ptions to load:
S

| B S =
¥ calars

sculpt your own.

| Presets I Presets 7 opscines
I- - Cool to Warm - - Cool to Warm {Extended) I Use preset range
=) |
I_ Inferno (matplotlib) S Black, Blue and White T
T 3

[ [— [ — S s

- C - I o oo )

i Show current preset
in default mode

ot and ot T ——

|/
- [ e |
B i Unform _— =

Tip: <click> to select, <double-click> to apply a preset. LJ ﬂ
i < E i &

—3.3e+03

—-3000

3 oy, 5o - | 1|

2800
Opacity transfer function

Value
2000 c
& |MEEEE
=
a
= 2(33319
1500 B
w
1000 Color Mapping Parame]
Color Space [oiverg
- 500 I use Below Range Color
@ s<low Range Color
R Aa.NN cabo oD oo

Oregon State
University
Computer Graphics
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Elevation
—-3.332e+03

~5.592e+00

Oregon State
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Contouring

ﬁ builtin:

Elz'_ terrain.cav
ﬁTabIeToSt'ucthedGridl
- tTransforml

Properties | Information
Properties

Apply @ reset

| % Delete

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

== Pproperties (Contourl)

Contour By | » Elevation % >

U_'; Compute Normals
Compute Gradients

| Generate Triangles

Isosurfaces

[5.592, 33319}

Val

Now, go to
Filters — Alphabetical —» Contour

Nand select Contour by Elevation

Styiing

| == Display (GeometryRepresentation] I =) | C'p_l =)
_ i = ~— | more.
@ Representation | Wireframe g = . .
| e Display as Wireframe.
| @ solid Color - !
BRCERS o = ¢ Edit to select a contour color.

Opadty

Render Lines As Tubes

- Enter a Line Width.

Be sure the eyeballs are turned on.

L OHIpUtCr UTapnlcs

114

=< ParaView gives one default contour elevation, but you can add
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Changing the Vertical Exaggerations 116

Transform | Transform

( v show BD

Tran ate:l'.]_ HEII ||D _i
Rotate |0 o o i
Scale  [1.4194 1 |ER |
Interactivity Controls

v | Translation v | Scaling

v | Rotation | Face Movement

| Reset Bounds |

i+ Transform All Input Vectors

Oregon State
University
Computer Graphics

Re-click on the Transform filter, turn on the
Box, and move the scaling knob
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Reading ARCGIS DEM Files

| was able to get to get two DEM files loaded into ParaView, and while
not straightforward it's not too hard to do. You need to load in the file, add
the Extract Surface filter to it, and then the Warp By Scalar filter.

Without these filters, ParaView will leave your data as a 2D surface.

A
Oregon S:cate Louis Panton
University
Computer Graphics
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Parallel Coordinates

vector.pvsm
parallelcoords.pvsm

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

Parallel Coordinates — Correlating Fields "9

|'
[ builtin:

|
| | TableToStructuredGrid

Caloulator 1
é Caloulator2
8 Glypht

= m StreamTracerl

|
B Tubet

IR

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
\

Co

O Layout #1 X + \ -
FORCRE A PRI B R oA 4 2020 Remier’\ﬁew |al&][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)

Bt i

Python View
Quartile Chart View
Slice View

SpreadSheet View

mjb — August 25, 2023



Parallel Coordinates

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

Hg 0@ REFIKEDEREERER AN 7020

Renderview: (][B!0 E'X

Create View
I Sy
. Render View (Comparative) .
- Bag Chart View -
[ Bar Chart View |
:Bar Chart Yiew (Comparative) |
- Box C.Har.t \;"new -
i FunctionaiElag d‘lart View
koo e
| tnechatven |
:Line Chart View (Comparaﬁve]g
- Or el i) -

Parallel Coordinates View

Python View
Quartile Chart View
Slice View

Spreadsheet View

Oreon State
Univer:

120

Computer ¢ | M going to do it the first way to give more room for the Parallel Coordinates display.
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E.Igl builtin:
& |j wvector.csv
f‘_"- TableToStructuredGrid1
'_I": Calculatori
Elf} Caloulator2
@ — Glyphi

- SRR il streamTracer 1

(> E! Tube1

% [

[
s

Parallel Coordinates

Turn the eyeballs on for the StreamTracer. It turns out

121

StreamTracer creates a bunch of derived variables, so this will give

us more to look at.

| = pisplay (ParallelCoordinates | [me Al

Field Association | point Data

s Parameters

& |l

-

(),

|E4 Mag

i|:| Mormals_X
] Mermals_ ¥
] Nermals Z
Normals_Magnitude
Rotation

Ovx

Ovy

Ovz

|B4 V_Magnitude

| Vorticity_X

|1 Vorticity_¥

[ Verticity 7

Vorticity. Magnitude
Vax

Vy

|bA vz

Variable
ocity
IntegrationTi

S

——OTIIVCTSTY
Computer Graphics

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.

mjb — August 25, 2023



Series Parameters

M Mag
< AngularVelocity

V_Magnitude

[ Points_¥
[ Paints_Z
[ IntegrationTirk
1 Mormals_x
] Normals_y
1 Mormals_Z

[ Rotation
Ovx
vy
vz

[ Vorticity_X
[ Vorticity_Y
[ Vorticity Z
[ vx

O vy

vz

1 Paints Maanitude

Vorticity_Magnitude

[] Normals_Magnitudd

Vanable

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

\

Parallel Coordinates

122

V_Magnitucd

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 123

Lots of (negative) correlation

Little correlation

Oregon State
University
Computer Graphics
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Parallel Coordinates 124

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

T Tz
] Points_Magnitude

Line Thickness = 1 Line Thickness = 2

Computer Graphics
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Therms on my Natural Gas Bill vs. Average Corvallis

lrsa

Oregon State
University
Computer Graphics
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Low and High Temperatures

55

544

53

52

514

50+

49

474

43

424

414

6.5+

5.5+

45+

3.5+

254

Bt

84

82

80+

78+

7o+

74

724

70

68 -

66

644

624

&0

58

56

54

52

50

45

High

These Parallel Coordinates
show that when temperatures
are high, natural gas
consumption goes down.
(Duh, ...)
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Saving an Image of the Screen

scalar.pvsm

Oregon State
University
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File —> Save Screenshot 127

,=~
File Bjit View Sowurces Filters Extractors Tof B Save Screenshot ?X
N
[ |'_. QFIE”--- C_trh_[:] Loak in: |Y:,P'ParaVieu\'lf'Datalui ﬂ e © 0 r
| . Examples * | | Filename / JType J Size I Date Modified J
l ' Recent Files ’ My Documents meyn Folder 7/18/2017 203 PM
| ) B Dekdop - | scalar Folder 8/9/2017 8:01 AM
i Reload Files F5 Favartes - | Stereo Folder 8/9/2017 3134 PM
| G [7] 3texturesBack.png pngFile 3518 KB 8/15/2017 12:15 PM
| Dy : JtexturesFront.png png File 3713 KB 8/15/2017 12:16 PM
# Load tate... A - [ isosurface.png.png png File 3743 KB 8/18/2017 &:33 AM
| & bt - | scalar.png png File 303.0KB 7/20/2017 7:45 AM
| =% Save State... AR ;’J [ tmp.png png File 296.2 KB 10/11/2017 11:00 AM
[ L ! !
| e [] torus.png png File 107.5 KB 8/31/2017 7:43 AM S | t th t
| Save Catalyst State... ] = [] worldtex.png pngFile 15MB  8/15/2017 12:25 PM e eC e gear 0
| Forsiedl - [ worldtexR.png pngFile 15MB  8/15/2017 4:13 PM
™ show all options
- J = | mmend thi
reco en IS
" . Rlc name: ih‘np‘png .
. o o
{ . 1 ; ancel
A Export Animated Scene... \
7 Save Animation.., ;
d = Ml Save Screenshot Options ?
#_ I#
B Save Extracts... " . \
: Save Geometry... : - \
Size and Scaling
Load Path Tracer Materials... ) —~
Image Resolution | 1525 ¥|1009 82| %8|
[_ _ :
F Load Window Arrangement... Font Scaling Scale fonts proportionally i
i Save Window Arrangement... Coloring
COverride Color
T Connect.., Palette No charige =
BB Stereo Mode Mo change -
fi Disconnect =
| Transparent Background
=] Exit Ctrl+
j - Q Image Options
Format  FNG
Compression Level | 5 -
i| Application ParaView +
| %
Oregon State
University old X cancel
Computer Graphics '

mjb — August 25, 2023



Changing the Background Color 128

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

yaN

I Save Screenshof Options ? >
|Bearch ... {use Esc o dear text) || 48
Size and Scaling
Image Resolution | §525 x| 1009 B 2| %8| Nﬂ Ehange
Font Scaling cale fonts proportionally - N Ij_l
T 4 L] dfnge
O;i:rtl;:e Calor ® - II EilEII:k. EEII:k.QFDLII'IIj
Stereo Mode o e - — || Default Background
Transparent Background Gradient Backaround
e Gray Background
Format | PNG .
| Print Backaround
C
ompression Level | 5 - -
i Application ParaView +
| ®
& H x;ancel ; I_agK |

\

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

Oregon State
University
Computer Graphics
mjb — August 25, 2023



Creating Stereographics Images

Turning on the
Advanced Settings — |
enables Stereo Mode_

Ml Save Screenshot Options

!t‘":&l ch ... (use EsC o dear ext)

Size and Scaling

Image Resolution | 1

ont Scaling Scale fonts proportionally
Coloring
COverride Color
Palatte Mo change

Stereo Mode Mo change

|Nn:| change /

P
jN.:. change rd

Mo stereo

Red-EBlus

Transparent Backar

Image Optigpe

Compression Level | 5

i| Application ParaView

&
-

x| 1009

& cancel |

Interlaced

Left Eye Only

Right Eye Only
Dresden

Anaglyph
Checkerboard
Side-by-5ide Horizontal

Oregon State
University
Computer Graphics
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An Original Visualization

_ Linear Green (Grdl) [ 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
mjb — August 25, 2023



132

Red-Cyan Anaglyph

027 Axts

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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Exporting the Scene Geometry

scalar.pvsm
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You can export the scene geometry (in this case to Blender) via X3D files 135

File - Export Scene

You can also export the scene as a GLTF
file. | would guess that USD isn't far off.
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You can export the scene geometry (in this case to Blender) via X3D files

Unl “Should” be able to create STL files from legal solid geometry (e.g., isovolumes) this way, too
Computer Graphics
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Saving the ParaView State

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

University
Computer Graphics
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Saving the State in Either a Native Format
or as a Python Script

Ml ParaView 5.6.0 64-bit
File Edit View Sources
7 Open...

Recent Files

Reload Files

Lo ate

Filters Tools
Ctrl+0
F
E5

Save State...

——

>

,i" Save Data...
& Save Screenshot...

Export Scene...

% X :
. Save Animation..

Save Geornetry...

Ctri+%

€ Import Cinema Database...

Load O5PRay Materials...

138

B Save State File

Look in:

¥:[Paraview Data/

Examples

My Documents
Desktop
Favorites

2y

(B

E

VA

LT TAY

* | | Filename

meyn
| scalar.pvsm
| wectorpvsm

Data
ParaView

File name:

i

Files of tyfE: |Paraliew state file (*.pusm) \

Para\iew state file {*.pvsm)

Connect...

|
e 5=
4wy [hsconnect

Exit

Load Window Arrangement...

Save Window Arrangement...

Ctri+ 0

Oregon State
University
Computer Graphics

Python state file {*.py)

“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

139

# state file generated using paraview version 5.1.2

#### import 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 = 0

renderViewl .CameraPosition = [3.76687547966054, 5.62637881722241,
renderViewl.CameraFocalPoint = [0.0241978424871666,
renderViewl.CameraViewUp = [-0.384789750616684, -0.393723993522038,
renderViewl .CameraParallelScale = 1.73205080756888

4.44163730510425]
-0.0474471125809167,

0.0405907851464954]
0.834816305989173]

renderViewl .Background = [0.32, 0.34, 0.43]
# init the 'GridAxes3DActor' selected for 'AxesGrid'
renderViewl .AxesGrid.Visibility =1
# ________________________________________________________________
# setup the data processing pipelines
# ________________________________________________________________
# create a new 'CSV'
scalarcsv = CSVReader (FileName=['Y:\\ParaView\\Data\\scalar.csv'])
Oregon State

University

Computer Graphics
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Animation in ParaView

anim.pvsm
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Animation in ParaView 141

Start with this: Select this:

Color Map Editor
") Comparative View Inspector
! Information

Light Inspectar anim pvsm
Memory Inspector

Multi-block Inspector
v Output Messages
") Pipeline Browser
W Properties

Python Shell

Selection Display Inspector

Statistics Inspector

Time Inspector
% Preview b
LY
2%, Full Screen F11

| Show Frame Decorations

And this appears at the bottom: ] Toggle Lock Paneis
Animation View =) ()
Mode: Seql-fence ] | Time: ' 0.00 I:I ' * | of (TDB) Start Time: |0 'Iﬁ |End Time: |1 &' MNo. Frames: 10
.Tlme II} 0.25 0.5 0.75 1|

V| [Timekeeperi - Time r

== | Contourl ~ | | Isosurfaces -

Co
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Animation in ParaView — Pick Something to Animate

142

Conveniently, the user interface for animation in ParaView looks a lot like the user
interface for Comparative Visualization:

Select a Pipeline Element and a Paran\eter within that Element

== Properties (Contourl)

Contour By | , ¢

v | Compute Mormals
Compute Gradients

v | Generate Triangles

Isosurfaces

Value Range: [0, 1658.96]

1,40

+

Oregon State
University
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99 JCDnb:lurl JV

Camera
Pythaon
scalar.csv

Contourl

Timekeeperl - Time

-y L
mation View
Modk: Seguence * Tirge: | 0.00 0 tof |
Time 0 0.25
1 1
v Uimekeeper! - Time
== | Contour1 *@surfaces. >
x || O
Hit thF + when you are done
Animation View
| T Mode: Seguence hd T|me|[] Start Time: |0
j [ Time D.000e-+)0 2.000e-01

IF‘oin'cl'\"lerge Viethod - oveis U
|P0int Merge Method - Divisions (1)
IPoint Merge Method - Divisions {2)
Paint Merge Method - Number of points per bucket
Visibility

| Opacity
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Animation in ParaView — Bring up a Keyframe Menu

143

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

Animation View
IMode: | Sequence

ime

v | |TimekKeeper! - Time

'I' Contourl

® ||v! Contourl - lsosurfaces [-1)

i

* | Time: | 0.00

of {TDE) Start Time: | 0

£ |End Time: |1

0.5

f'-"_,* | Mo. Frames: | 10

0.75 1

Isosurfaces

Oregon State
University
Computer Graphics

mjb — August 25, 2023



Animation in ParaView — Setting Parameter Keyframes '*

¥ Animation Keyframes ? >
Editing Contourl - Isosurfaces (-1) CIICk NeW tO add a new row
_Interpolation Value MNew >/
,= Home Odletr The first column is the Time,
i eiete Al the third column is the
/ Ramp Parameter value at that time.
¢ Ramp
By default, the Time starts at
0. and goes to 1. — | just left it
that way.
| did change the 10 frames to
100 ffames, though.
0K Cancel

/

Animation View &
Mnde:iSEquenc& 5 v!'I'lme{lil < Start Time: ]III &4 |End Time: ;1 Z Zé Mo. Frames: ]1[]
Time i] 0. 333333 0. 66666? ]

¥ | TimeKeeperl - Time

|V | Contour! - lsosurfaces (-1) o " 0

& 1Contour1 _V__j ]Isosurfaces _"__j
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Animation in ParaView — the Time Inspector 149

Select this:

3.4,

Unless you’ve been living in a cave, you know
urces  Filters Extractors: Tools  Catalyy . .
what to do with these — hit Play:
T+ loolbars 4| y

V| Animation View

LCollaboration Panel

Coler Map Editor

V| Comparative View Inspector

1

V| Information

Light Inspector

Memory Inspector
Multi-bleck Inspector
Cutput Messages

V| Pipeline Browser

v | Properties
Python Shell

Selection Display Inspector

Statistics Inspector

| Time Inspector

r x
dl‘.\ Preview
kY

%, Full Screen

V| Show Frame Decorations

uf_‘u Toggle Lock Panels
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Animation in ParaView -- Animating the Camera 146

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

Propetties 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
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Animation in ParaView -- Orbiting the Camera

147

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

The Camera start\

Oregon State
University
Computer Graphics

/

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

B\ Create/Orbit

Orbit Pgrameters

Mormial | -0.213663

Origin  [4,50233

Reset Bounds

[4
] 0,.267125 0, 236025
0,8322066 -0.527783
3.47036 3.5827
oK Cancel
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Saving the Animation 148

m I'-"ara'lfiew S.E.D Ed-blt M Save Animation ? X
Lookin: [v:/ParaView/Data/ -0 © 0 F
File Ed) View Sources Filters Tools Bamples =] |Filename [fvpe [Sze [ DateModied |
meyi Folder 7/18/2017 2:03 PM
pen. Ctrl+0 j scalar Folder /972017 2:01 AM
Felder 8/9/2017 3:34 PM
RECEHt F||E5 3 | anim.avi aviFile 20..MB 8/17/2017 823 AM
Reload Files F3
Load State...
Save State...
- : J You can then set some
% Save Data... Ctrl+5 / Herames  [mpad] 1 I
animation parameters.

@ Save Screenshot.., Fles of type: [vew VT fles (=.av)
Export Scene... . .
— Clicking Save

Animation brlngS up ff Save Animation Options 7 x
& Tt Citeris Diatabase.. a flle naV|gator Search ... (use Esc to clear text
Load O5PRay Materials... dlalog You can Flzeal'ldSCa]‘il'll;I ]
. . Image Resolution | g7, %370 | a|s
Load Window Arrangement... save the anlmatIOn Font Scaling Seale fonks propontibially : =
Save Window Arrangement... |n elther AVI or OGV Gk
& Connect.. formats E:l:rt;iede Color [ r— =

2 Disconnect
Stereo Mode

Mo change bl
Exit Ctrl+ 0 Transparent Background
File Options
Format | Video For Windows
Quality 2 (best quality, larger file) v

Compressor Four

o 1420

[ li:i & Cancel l @QK

| 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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References 149

http://cs.oreqgonstate.edu/~mjb/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-quide/

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

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