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What is ParaView? 2

ParaView is a free interactive visualization package produced by KitWare,
https://www.kitware.com/

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

It uses a dataflow paradigm:
Source - - -
e [——L_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.

gé;‘a These notes have been written
L4 against ParaView version 5.11
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http://lwww.paraview.org
Click here to download ParaView
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In these notes, what do these icons mean?

gt -9
} )

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.
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A warning about me and the Notes 8

What ParaView does

What | know

What the
notes cover
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In the Beginning, there was OpenDX ... 7

“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
oree| required a lot of screen area just to hold the block diagram.
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Screen Layout, Color Editor,
and 3D Display

Fan-In to the Full Scene

OpenDX: ParaView:
,7 [ bulin:

scalar.csv

@) ‘TableToStmcthedGridl

-3 ) Threshold1

@ ‘ Glyph1

Image @,
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ParaView Screen Layout

L. ¢ Golormap Controls =~ | L | Lo Views: - |

..\ Renderview Area
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Window, Splitting. .

Data Legen
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ParaView Menus
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Window Layout Menu

EEEELE

R AT =1

W_/

Camera undo
and redo

Toggle between AdUst  selections Selecting cells, points,
2D and 3D camera and blocks
interaction

Save Split a window Split a window up- Maximize a
screenshot left-right window

N\

W J
Y
Add, subtract, W /
and toggle

Clear
selection

Restore after
maximizing

Eliminate a
/ window

RenderView I[D"EI"E”[EJ
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Commonly-used Filters Menu

BE9009POTLE:

Warp by Vector Extract Level

9|

Calculator Clip Threshold Glyph

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

T

Time:

2

Animation Controls

O NN I R

.

Apply Load
Open Save g:‘t’:lysl Disconnect  Undo Changes Color
Save State State Automatically ~ Palette
ave Reset .
Extracts Connect Session Redo ;.:g
Matching

TR
ﬂ,z—_:
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Directional Camera Positions

mjb - August 25, 2023

ParaView Menus

I e 2 i

Color Use Rescale  Rescale Graphical
Legend  Separate to Custom 1o 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

2 o

@ W

Reset Zoom
Reset Camera to Box
Closest
Zoom om
to Closest
Data to Data
[ |4 ©® By o= 5 £.3
ST [T - s ws,
. Plot Probe Ruler
Compute Histogram Over Location
Quantities Line
Plot Plot
Extract N . Programmable
Selection g[::bles g?lleerctlon Filter
Time Time
TR
d
P
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3D Scene Manipulation
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Sources —» Geometric Shapes — Sphere

B ParaView 580
Fle S Vew Sous it Toos Coobs Maves Heb
BB »e f T K4
PR e A T
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Pipsline Browser 8%
o o |

-

B Pick Soid Color

== Properties (Sphere1) = o/l
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3D Scene Manipulation

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 30
interaction mode,

Left Button Middle Button Right Button
Rotate = | |Pan ¥  Zoom 57
shift + pol ~ | |Rotate v Pan -
Cirl + zoom - | |Rotate * | ZoomToMouse -
Orl
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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
OregonState
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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
1~ Edit the Sphere Color

T~
Set the Sphere Opacity

I~ Set the Sphere Specular Lighting

™~
ot I Bring up other Features to Color-Edit

Dot toas Grd [ Edr

~{~ Edit the Edge Color

Masimum Momber |
OfLabels el

= View (Render View)

AN

I~ Show/Hide the Render View Properties

4] Orentasion hues Viiey I~ Edit the Features of the Axes Grid
ddan Lins Removal [~ Turn on/off the Axes Grid
Camera Parallel Projection

Ray
‘Enable Ray Tracing

VETSIY
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The Axes Grid

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

DD e -
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Editing the Axes Grid Show morefless 2
options \

=1 View (Render View) LED B 8| H_

e T \x
M axesid | C Edit P -

[ Center Axes Visibity

Titles for the axes -

Title font styles

Faces To Render

Number label font styles -] pesTolabd
V' Label Unique Edges Only.

University
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Editing the Axes Grid

23

= e D800 —

M axesarid | Edit D) =

[ center Axes visbility
Title font styles -’é |

Number label font styles /
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Filters — Alphabetical — Shrink 2

Be sure the Shrink eyeballs
|_— are clicked on and the Sphere
eyeballs are clicked off

Pipeline Browser

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

| — Step #2: Hit Apply

Properties | Information
Properties

(2]

Search ... (use Esc to clear text)

%Deete || 2

== Properties

strink Factor et 05 >
——
== Display (UnstructuredGridR« [s]
Representation (.o
Coloring
@ sSolid Color -

b y
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Are You Getting Tired of Hitting Apply All the Time? %

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

B settings ? x more/less

options
General __JCamera = RenderView | Color Arrays  Color Palette
Search .. (use Esc to dlear text)

General Options
| 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
crasl

Force Sil I Menus: Force the 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 S

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.

9

< Properties Panel Options
_Auto Apply: Automatically apply mangw

aﬁ‘é 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
Computer Graphics
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Visualizing Scalar Data, |

scalar.csv

Oregor
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What File Formats Can ParaView Read? z
AVS UCD BYU CML Molecule CsV
DEM DICOM ENZO AMR Particles nSight
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
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Creating Scalar Data in a CSV File

X32,Y32,232,S

-1.00,-1.00,-1.00,0.00
-0.94,-1.00,-1.00,0.00
-0.87,-1.00,-1.00,0.00
-0.81,-1.00,-1.00,0.00
-0.74,-1.00,-1.00,0.00
-0.68,-1.00,-1.00,0.00
-0.61,-1.00,-1.00,0.00
-0.55,-1.00,-1.00,0.00
-0.48,-1.00,-1.00,0.00
-0.42,-1.00,-1.00,0.00
-0.35,-1.00,-1.00,0.00
-0.29,-1.00,-1.00,0.00
-0.23,-1.00,-1.00,0.00
-0.16,-1.00,-1.00,0.00
-0.10,-1.00,-1.00,0.00
-0.03,-1.00,-1.00,0.00

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.

4

scalar.csv

Oregor
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Reading and Converting the CSV File ®

M ParaView 5.9.1

~1. Select File — Open and ||.
R { navigate to scalar,csv

(=]
(£

Pipeline Broviser
i
[ buittin: B

8 scalar.csv

2. Then, click Apply

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 @0

OregonState
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Reading and Converting the CSV File

Pipeline Browser B8
 buitn

i [ scalar.csv
B rebictostructuredend

4. Now, go to

this case, the numbers are 0 and 31.

names are X32, Y32, and Z32.

mjb — August 25, 2023

PFipeline Browser
: :
Al [ builtin:
& . . &
@ Turn on the “eyeballs” so B scalar.csv
’ ) —_ |
Omﬁ;;giyat you can view this data @mTableTuStxu:mredGridi
Computer Graphics

30

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

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

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

mib — August 25, 2023

Reading and Converting the CSV File #

1 buitn
9 sclrcsv

@ W TableTostructuredGrid1

% Delete

— Propertes (TableTostructure ||
Vihoe Exent o 5t

X Column

Yeohumn [ vz =

Represenation | oytine

A \ The default Display Representation is Outline. §
gz,@ Click here and try some of the others. Point Gaussian is cool! [§
oy

On:p,‘(!ilatc At this point, you should probably go to the Edit
c University —» Settings menu and turn off Auto-Apply
omputer Graphics

As Point Gaussian

ot
D

Orcg_u State

—0.0e+00
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A Side Trip:

Choosing Colors

Oregon State

University
Computer Graphics
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Turning on Color

Properties | Information
Properties

% Delete

== Display (StructuredGridRepr:
Representation | point Gaussian

Coloring

@&

Ray Trading

Scaling Mode All Approximate

Point Gaussian

Gaussian Radius

l0.01

Shader Preset [ sphere

Data Axes Grid Edi

Q

You can also clic]

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

Aty Name: S
Grom andupdate on Ay
et Veles s Cotegries
escale On Vit Chonge
Happing Data

Data: [0

s logscle when mapping data to coors

Enable opacty mappin for surfaces

\

Oregon State
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This is a row of color options.

Color Mapping Parameters
Colorsosce | iveraing
/O an Color

o Oy

Enable freshand daving of pacty ansfr function

Diplay data Hstogram

amberof bos: € 0

S FAFIEES

34

Choose Among Standard Color Transfer Functions *

@

Click here to see all the categories of Transfer Functions

B Choose Preset

Presets

[ = T cootto worm
|
|
o T e—
T coanator

B O coicton pesatuates

o T csiovon vnitorm

- B v o oo

C HEE Groreae

Black-Body Radiation

Inferno (matplotib)

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

Presets

[ . T <o to warm extended)

P

[ ——
_—
-_—
L -
[
[

m I - to ool siences)
-

Viridis (matplotib)

Linear Green (G

Black, Orange and Write

ive
Computer Graphics
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Color Map Editor 36
use Esc to cear e il
At R | e o -
i
s
e .

Coloring

Shuling

@5 -

Color Transfer

Function'Sculpting

oatar
Enable Freshand Draving Of Opacly TransferFuncton
Use Log Scle When apoing Data To Colors

Oregon State
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UseLog Scle When Mapming D

6 20 Transfer Functon
Data Histogram
Dl Data Hstogran

Nmber of Brs: €
Color Mapping Parameters

CoorSpace | Diverging 2
Oten coior

Han Opacy i
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Changing the Legend

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

37

Oregon State
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BT 6t Color Legend Properties:

Changing the Legend 38

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

A o it

| b
JS———

st

Do
Mo

Use CustomLols
V A Rarge Lol

= =
Visbie Data Range
Dran Dt Rarge Laet

ot
Amotations

P —
A Rarge mostors
R —
[Ty —

N st 1

Tk a1, st o
e e
olld Voesy || hsemt |[ Newes |[ o]

> Legend title and font

| _—— Color bar

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

>

/ Range numbers at the end of the legend

D
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From this, to this

=)

o

(=]
Temperature

n
(=]
(=]

— 0.0e+00

Universil
Computer Gray
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Visualizing Scalar Data, Il
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As Points
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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.

Right-clicking on a Pipeline Element

ipeine Erowser
;
[ buitn:
]
5 scalar.csv

4 Open
@ Show All
- HideAll
&4 Copy

0 Paste

< % Delete >
% Delete Downstream Pipeline

Rename

Reload Files
Change File
Ignore Time

Change Input...

< Add Filter >
Properties ‘ n Teate Custom Filter...

roper ties Link with selection

' Apply @resst | ®oeete

|search .., (use Esc to clear text)

Orf

Com|

TITET Grapme

43
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As a Glyph Cloud 44
= — _ ~ . Filters > Alphabetical — Glyph adds the glyph cloud to

=een) (=12 1)1 the pipsline. Hide the TableToStructuredGrid (click off the

Skt eyeball) and un-hide the Glyph.

lyph Type | sphere +=) ~|

Orentation

SN | G 1 aray ~][ Setthe Glyph Type

Scale

Scale Aay | @) No scale armay

]
i

Hasking
q

Play with the Scale Factor

Play with the Glyph Mode

Maimum
‘HNumber OF
Sample
Points
Seed 10338

Play with the Opacity

/5000 |

= Display (GeometryRepresent |
Representation

Coloring

[=s
| i Edit
Styling

Lighting
‘Specular

b — August 25, 2023
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As a Threshold Glyph Cloud 4
B oot Click on TableToStructuredGrid, then Right-click —
I scabarcsv / Add Filter - Alphabetical - Threshold.
@) TableToStructuredGric
» 2 But, this is the wrong order. We want to threshold the
W TR ata first. So, select Glyph1, right-click on it, select

Change Input...

i Change Input Dialog
Then select Threshhold1
Select Input
hl You now have this order
[ scalar.csv
* TableToStructuredGridi

®

@ [ Threshold1
k& @ichon

Oregon State
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As a Threshold Glyph Cloud a7

T
B buittin:
|

i scalar.csv

Hide the TableToStructuredGrid and the Threshold,

/ then un-hide the Glyph.

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

Use Continuous Cell Range

Tnvert

Oregon State
University
Computer Graphics
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48

Oregon State

niversity
Computer Graphics __0.0e+00
mjb — August 25, 2023

8/25/2023

12



As a Colored Cutting Plane 49

™ ParaView trick — turn on the TableToStructuredGrid display
s

e and set the Representation to Outline. That keeps ParaView
B m— from displaying the plane as 2D-only

= Properties (Sl C}\ Right-click on TableToStructuredGrid, then
m:%“"\ -~ select Add Filter — Alphabetical — Slice
Pl Parameters.

Show Plane > Click in here to change the slice parameters.
rgin [0 0 o || Click on the colored plane itself to move the plane.
Normal |1 o _a || Click on the arrow to rotate the plane,
Note: Use 'P" to pick "Origin’ on m¢ 'cmu:rnsmpm

1
the closest mesh point
X Normal | Camera Nefrmal |

¥ Normal
Z Normal
Reset Camera to Normal

Reset to Data Bou

Offset |

Crinkde slice
| Triangulate the slice

| Merge duplicated points in the slice

Oregon State

University
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Turning the Slice into Contours

FISEITTE Browser
ﬁ builtin:
F‘._i scalar.csv
& éTableTuShu:thedGridl
- ﬁs\i:ei
& B contouri

Right-click on Slice1, then select

/ Add Filter — Alphabetical - Contour

Ore; te

University
Computer Graphics
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Changing the Contour Isovalue o1

Value Range: [0, 153.575]

| — Add a contour isovalue

/ Delete a contour isovalue
| _— Add a range of contour isovalues

1 |30

2 0

3 18.773333333333333

B Generate Number Series / 7 > Value Range: [0, 166.01]
T
Range 10 |

1 L]
lo | - 166,01 12 | 16.445609630402176 I=
Type: ey 3 | 3659121966080435 I
Number of Samples: 10 i | 4 55.33682949120653

|
5 | 73.7824393216087

|
6 | 92.22804915201088

Sample series: 0, 18.4456, 36.8912, 55.3368, 73.7824, |
92.228, 110.674, 129.119, 147.565, 166.01 7 ———
5 | 129.11926861261522

—
5 | 147.5648786432174
Generate || Cancel | 1o

m =
10 166.01048847361%6 ® i

mib — August 25, 2023

As Contours

| This needs to be Wireframe to

Representation Wireframe

Coloring

[ = ot ceameryepesen | (3 651 [ [l

get contour lines

-

Coloring by S will give you
colored contour lines.

Coloring by Solid Color will give

you a single color.

OregonState

University
Computer Graphics
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PTPeine Browser

T
@ builtin:

scalar.csv
T

I
slice1

cturedGrid 1

L—

University
Computer Graphics

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

As Contours 53

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

mjb — August 25, 2023

As Contours 5

As Contours %
Adjusting the Line Width
= —t
e width B >
I™ Render Lines As Tubes
Lighting
B [—— [
4 1o

Oregon State
University
Computer Graphics
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As 3D Isosurfaces %6

|j scalar.csv

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

Y Add an isosurface isovalue

Sy, o | Delete an isosurface isovalue

V| Compute Normals Add a range of isosurface isovalues
Compute Gradients
V| Gens Tiangles

Isdeurfaces

ralue Range: [, 168.96]

16448

Representation |

Coloring

55

s Edit
Styling
Opacity

Lighting
Specular F = o

8/25/2023
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58

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.

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

Properties | Information
Properties

Apply @ Reset ® Delete

[sedeh ... (use =

ear text)

(Calculator1)

| = Point Data

|

|

Gear | ) iHat jHat KHat |

sin | cos tan abs sart |

| asin acos atan ceil floor =

| sinh cosh | tanh XMy w | 0|

| vivz | mag | nom In gto | /|

Oregon State | Scalars - Vectors -|

University

Computer Graphics
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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.

Value Range: [0, 168.96]

Representation £, £
Coloring

Qe sor ¥ D | =

" s Edit ! - |
Styling
Opacity

Lighting

Specular (i [

University
Computer Graphics
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60

8
=)
Temperature

&
g

c Umver(s}ity
‘'omputer Grapleres
mjb — August 25, 2023
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Experimenting with the Opacity and Specular is Fun Too *

Coloring

‘:-‘jdav | -

T B N

styln

facity ——ums |
( Lites

Specular ——ft a

Oregon State

University
Computer Graphics

How the Calculator Works 62

[] Coordinate Results

Result Array Nam(| Scalar %/

B I«
ws || tn

Iatan

Name of the
| output field

|~ X, Y, and Z unit vectors

Alist of the current
vector variables in
" the dataset

=2 Alist of the current
Oregon State

scalar variables in
University
Computer Graphics the dataset
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As a Volume 63
ﬁ[ builtin: Mapping Data
ﬁ scalar.csv

& [ TableToStructuredGridl.

: 8 Slice
Contourl

) calculatort

27.097:0.000
Contour2

o
J o
= Display (StructuredGridRepr: |_ 3 |§||El Data: (27,0074 |
(( Representation |V°"M v|

< XY —
o= a==EEHE

Rav Tracing

University
Computer Graphics
mjb — August 25, 2023

Sculpting the Alpha Transfer Function b4

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 o
Alpha=0.
Data: 270974 | (transparent)

Data value range
Oregon State

University
Computer Graphics
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Temperature
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IsoVolumes %

Pipeline Erowser

N b Start with this

[ scalar.csv
QiTahlelzsmmrzdcnd1 /

) Contourt.

“ Er Calaulatort The IsoVolume properties start out at “allow all values”
| —ariew? to pass through. We're going to change this.
> -@Isovolumer

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

Coloring

°5

D

University
Computer Graphics

IsoVolumes o7

Now adjust the Minimum and Maximum to

[= propetion gacvoamens 3| & & |

Tnput Sealers [75 5

37.1713

94,6176

Representation Surface With Bdges

/ 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.

= August 25, 2023
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Annotating

Oregon State

University
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Adding Titles 6

B buitin:
5 scler.cov
& éwahwernsmmredﬁndi
% @ Slicel.
B contount Add an Annotate Time Filter to the pipeline
) Calculator
W iz The default annotation looks like this. We will change that.
& umel
< o ﬁmnomeﬁmer

| = Properties (AnnotateTimeFilter1)

Forg@t Time: {time:f}

st o | Time: 0.000000

| = oisplay (TextSourceRepresentatior |

TextPropMode | 2D Text Widget bl |

V| Interactuity

Text Position

(®) Use Window Location

S

Use Coordinates

|o0s 005
Font Properties
[ <[ ][O |1 ]z|[B]| T][S

Show Background | Only on hover

Adding Titles 7

| = Properties (AnnotateTimeFilter1)

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

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

Scale |1

| = Display (TextSourceRepresentatiol

TextPropMode | 20 Text Widget

V| Interactivity

[~ The position for the title

The font, size, color, opacity, style, and
—  justification to use

show Background |

OregonState

University
Computer Graphics
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7

From this:

Time: 0.000000

to this:

Oregon State
University
Computer Graphics
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Multiple Views
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73

Multiple Views

Step #1: Split the Window |

[ Teeven: (D)) 08 1%

Step #2: Click on Render View

st Cunt e
Bar ot o (Commate)
ox ot hew
Ereome Lghtng
[r——
tne Chae v
Lire Ot Ve (Compwratie]
bographc sice View
PacelelCourdontes View
Pt e Vi
Fot chart view
Pyt e
Qutle Ot vew
St hew

Soraadsnast view

Oregon State

University
Computer Graphics
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. - 74
Multiple Views
Hpeil}f Browser Pipeline Browser
ﬂ builtin: ﬁ builtin:
D scalorcsv 2 scalorcsv
@ ‘Tah\ﬂnsﬂumaradGndl > ‘Tah\ﬂoswmred@nﬂl
5 @ Calaulators i B calulatory
y T* ki v T Sl
* -G\yphl/ w3 | - Glypht
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!)

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

Oregon State

University
Computer Graphid}
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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

Your Windows now share a single transformation

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

Click on another view to link with,

Name: [cameralinks |

Interactive View Link

If you click on this checkbox and

then click in another Window .. ———____ q

... you get a Magic Lens

Oregon State

University
Computer Graphics|
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Order Matters! 77

Oregon State

University
Computer Graphics

Using Plot Over Line

Pipeling Browser

) calculafort

0 cor

B clyghL

Create this Pipeline

set to Surface

Split the Render window and ask for a Line Chart View
When you click in the Render window, make the eyeballs
look like this, with the TableToStructuredGrid

—— representation set to Outline and the Glyph representation
— P! yph rep

(o Using Plot Over Line L
| @ buien:

é scalar.csv

‘TahleTnSuucmredGridl ————— = T

W Calculatori Sampiing Pattern | Sample Uniformly

Contourl Resolution | 1000 |
W Glyph Lin
N e 3
LN Show Line

\ Point1|-1.00377 | -0.987287 “—71{1524 |
Foint2| 1 iES Ilz |
1. Click in the Line Chart View window. Add a [ Fip Vector |

PlotOverLine filter that is parented to the Hoto e ' Lo place altermating points on mesh or Ctrl+F' to
TableToStructuredGrid “L'/°Ctrl+ 1 for point 1 and ‘2'/'Ctrl+ 2" for point 2.
/ Use 'Nl' to place P1 on the mesh and make P1-P2 be the normal

at surface.
2. Setup the PlotOverLine Properties like this ST D coesham U movemient b StV

¥ Axis

Z Axis |

3. Be sure Auto-Apply is turned on

Oregon State

University
Computer Graphics
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H H 80
aw Using Plot Over Line
Pipeline Browser
L ¥ [y r— od]
[§ buitin: AtvmteTyoe |« pontoets -
i
| B scdares o
*Tab\eTnSn'ucwredGridl e =
Series Prameters
W Calculator, o vorable tcgenarame (@
® G o romovenn. |||
Contourl @ (5] rmx x|
W Glyph1 ®

* PlotOvertinel

\

Setup the Display (XYChartRepresentation)

Properties like this

Oregon State

University
Computer Graphics

/g/VM i
© G sz poimts 2
3 o s s
® O scsenan arclength
<)

oMoz ABlcPointM..

L Tricrass w0
e stye Nore
rker Sty e
ke Size [
Chartises eottam et
= View (Line Chart View) =/alc]a]
Tte
ChatTie
Annotation

i stowtegend

sontmy s
Leftas

Lefasis e
Left Axis Range
Leftavs LogScae
Lot Use Cstom Range
Bottom Axis
Bottom e Tite

ot s o9 Sk
Bt s s Custom Renge

o =PAUgosT

, 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

81
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Comparative Visualization

One State

University
Computer Graphics

_ ,

scalarcompare.pvsm

mib — August 25, 2023

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.

83

o et
ot Tranges

Tomrtaces
alue Ranme, (3 368 51
= *)

orf

ComperGrap

mib — August 25, 2023

Comparative Visualization 84

ST

Now, split the window
[ Rendenien{ T )}5/08 x|

and select: ‘ Greate View

Render View  qrmeio s >
(Comparative). | =oww |

[ ewcnatven |

Bar Chart View (Comprative)
Box Chart Vew
FunctionaBag Chart View
Hstogram view
Line Crert View
Line CrartView (Comparatve)
Ortographicshce vew |

Sice View
‘Spreadsheet View

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

University
Computer Graphics

Pipeline Browser
ik
B buittn:
|

[ scalar.csv

TableToStructuredGnd?
FTGlypht
=88 Calculatorl
é Contourl

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

mib — August 25, 2023
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Comparative Visualization

<

Fropertes
e
i m

-]

Animation View

Collaboration Panel

Light Inspector

Memory Inspector
Multi-block Inspector
Output Messages
Pipeline Browser
Broperties

Python Shell

Selection Display Inspector

Statistics Inspector
Time Inspector
Breview

Full Screen

Show Frame Decorations

Toggle Lock Pancls

Catal

85

Fi1

Select View —» Comparative View Inspector

Comparative Visualization

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

1.

%] [x~][@]
[ = ol (seometryrepreses | (3] |5 [ [
L

Oregon State

University
Computer Graphics

These two areas are created
Oregon State
University
Computer Graphics
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Comparative Visualization 87
ParaView stocks the number grid with evenly-spaced values and
applies them to each visualization, respectively.
tovouts 2 5] x[2E]

(R —

—

type your own numbers in each cell
(I eliminated the Glyphs to better see the isosurfaces)

The windows are all transform-linked

Usually, these are not what you wanted to see. But you can

mib — August 25, 2023

Select the layout dimensions of
the comparative window grid

86

Select the pipeline module that
owns the parameter

Select the parameter \

Hit the Big Plus Sign

Select Parameter]

Comma-separated values accepted.

Colo Mop Edtor | _Comparatve View Inspector

b — August 25, 20:

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
Layout: -2 == 2 |2
V| Overlay all comparisons

Parameter

*® iCorﬁaur‘!r\susurﬁoes

Ore State

University
Computer Graphics

88
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Comparative Visualization

89
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920

Visualizing Vector Data

Oregon State
University
Computer Graphics

Creating Vector Data in a CSV File

-1.
-1.
-1.
-1.
-1.
-1.
-1.
-1.
-1.
-1.
-1.
-1.
-1.
-1.
-1.
-1.

X32,¥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.
140,2.
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.

N,

A

4
vector.csv

91
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— |
vector.csv
Oregon State
University
Compuler Graphlcs mijb — August 25, 2023
How to Read the Vector Data in the CSV File 9
Properties | Information |
Properties &
< " Apply ) (@) Reset | % Delete || T |
|Searc!1 .. {use Esc to clear text) || &
\ = Properties (TableToStructure i Sl [~
4 Whole Extent 131 |
vector.csv
0 I31 ) |
o !’U_/ |
X Column W = |
¥ Column | By )’ '|
Z Column o ,v l
Oregon State

University
Computer Graphics
mjb— August 25, 2023

8/25/2023

23



8/25/2023

. . - 93 H 94
Vector Visualization As Glyphs Why Are the Two Calculator Filters There?
o= 7 -
[ > T 8
B § b B buion: i
== 0 [ — i Elvectrsy B
§ e Iinira ®, QST @ @TobieTostuctredaridl =
Evectorcay < @ ® oo @ @ Tbenstucuredndl
® WSl _— ) Caluatorz < @ __ B calaatory
& @ alculator2
z Pt || tormatin > B <
[ L ik @ ot
P T T
Propertes _ infomaton = ke C Properties | Information Properties  Informaton
roeeres £ = Prosertics Ghot) sac)@ i X loopertes ]
5 osh Drest || Wpeet || 7 g = - — =
2 v.(i o .‘(,l; = el d ;mew. = Faody |[ @resst || Wosem [ 2 ooy || @reset | [ Wodete ||
[Search ... (use Ese to dear text)

= | 5116

O Coordnate Resuts =

= o oo | (8] 1810 (] [Search .. (use Esc to dear tex)
o Qoo [ D - = Properties (Calatort) | |3 |8 [ @] |

Rest Ay Name [z Gt - vog = Attrbute Mode point Data AtrbuteMode  [pontData  v|
e - bue xS [ coordinate Resuits ] Coordinate Results.
Masking
e R S S = sult Array Name [y lesult Array Name: Mag
it ) SeTHat +lySHat +V2 kHat
o e
— Dispay (GeometryRepresentation] (]
Coloring. B
T e
[ CENEEC I )
Stybg
P — \ [
Add the 2 Calculator - The vector.csv file brought in the three vector components Vx, Vy, We want to color the vector
filters for now. The e < and Vz. ParaView’s vector vis filters want a 3-element vector instead.  visualizations by the magnitude of the
Ray racng . f .
reason will be explained e [ — Calculator1 is used to create that 3-element vector using the iHat, vector. Calculator2 computes that
in the next slide. el 25, jHat, and kHat buttons (unit vectorsin x, y, and z) : magnitude using the mag button:
Computer Graphics V= in + Vyj + Vzk Mag = ”V”
mjb — August 25, 2023 L

Why Are the Two Calculator Filters There? % Setting Up the Glyph and its Coloring %

= Properties (Glyph1) | JEIICT
= e QG Type [Arow > -
= Propertis€(Calculator1) > |ﬂ| o |ﬂ| |“ & = Prope@ ‘ @\ o | | ‘ rentat
Attribute Mode [ Point Data - Attrbute Mode  [point Data < R =
[ Coordinate Results [ Coordinate Restits ;;m,
e, | | i < e |
VorHat+y SHat+VzkHat 0 | Masking
| Qear T < I Giyoh Mode [ Uniform Spatia Distribution (Euun@‘
— \Mmm ‘
| floor sead | 10339 |

|_snh || cosh y [eop [ = | Ll = == Display (GeometryRepresentation] [el[@]
e 13 > o - - o
|._.}'1.:‘f_2_ | mag [ norm _ lloato |[ 7 2 et bl L) s Representation | surface |
| Scalars | Vectors v | Scalars b o
~ g v = =
V=V i+V,j+V,k Mag = |[V|| e &)= )R
Styling
Opacity =i |
Lighting
Specular C—— |
Ray Tracing
OregonState ord Scaling Mode | All Approximate -
University Uy
Computer Graphics Comp| | DataAxesGrd | Edit |
mib — August 25, 2023 mib — August 25, 2023

24



N /N n

JAY

ot
£ vector.csv

@ @TebkTostuctrederdt
Cacators
B coabor2

——— |

ropertes

Apply

Propertes | Information

@Reset

Mpeete | ?

Vectors

= Properties (StreamTracer1)

BT

As Streamlines 98

/ StreamTracer filter, parented from the
second Calculator

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

Integration Drection | BOTH

g

InegoterType | Aungesuta +5 |

Maximum Streanine
Length

— \27/,_‘ 5l
Seeds

Note: Use P

Number Of Ponts 100

. d
\ Number of points to start from

Computer Graphics

mib — August 25, 2023

97
d
Oregon State
University
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99

Oregon State

University
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NN

H buien:
5 vector.csv
[0 TableToStructuredGridi
v+ 1§ Calculatory
% Calculatorz
@ clyph1

Properties. | Information
Properties.

o Apply @reset | ®pdete |

As Ribbon Traces 100

| — 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.

The Scalar setting tells what will be used to size the

7 L~ width of the ribbons.

| search .. {use Esc to dear text)

= Properties (Ribban1)

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

= Display (GeometryRepresent ||
Representation | surface

Coloring

Widih —_—— posrs || %]
Angle =0
Use Defaut Normal

Defauit Normal | o Iz
| Vary Width

mib — August 25, 2023
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As Streamtubes 102

 buit:

I vectorcsv

@ @) TobleTostructuredGrd1
v @ Caleulatort

o @ Glaltor

W choht

S —

Properties | Information
Properties

[ Note — Tube is parented from StreamTracer.

Aosly @ Reset 3 Delete ?

- Normals =

Number of Sides |

V! Capping
Radios —_— e oo | %[O
Vary Radius [ o -

= Display (GeometryRepresent | (| C|d

Representation | syface - =

Coloring

- vag z

_ me |[&][=][=][s][s][E] (=]
Computer Graphics

mib — August 25, 2023
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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)

 butn: = properties (PythonCalculato || (9| @Y (&3] [l |
[ vectorcsy —
@  ETabkTeStucturedGidt Do ‘_‘”"_ﬂf)_ B ‘
® @iCaaiatort N point Data =
o  Wcdaisin e ‘
@ @ Gyh1
i J;e Copy Arrays
@ @ steamTracer /
@ @rubet Vi Coloring
/0 Curl - Magnitude B o
| s Edit | (2] |2 |5 | e

The Python Calculator filter w;
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
of blue (lots of low curl values)

used to produce the Curl
-in curl( ) function — the

OregonState

University
Computer Graphics
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Functions Available in the Python Calculator 106

+ area( dataset)

+ aspect( dataset)

« cos( array)

« cross( X,Y ) where X and Y are two 3D vector arrays
« curl( array )

« divergence( array )
« dot(al,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://ww: i Wiki/Python_ ~_and_pre _filter

University
Computer Graphics
mjb — August 25, 2023
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107

Visualizing Terrain Data

¥
terrain.csv
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108

Creating Terrain Data in a CSV File

UTMx512,UTMy361, %, Longitude,Latitude,Elevation

-6909.865,-6870.170,1174.991,-122.200,45.010,1174.991
-6882.896,-6870.356,1268.436,-122.198,45.010,1268.436
-6855.759,-6870.542,1308.478,-122.196, 5.010,1308.478
-6828.789,-6870.728,1266.755,-122.193,45.010,1266.755
-6801.820,-6870.911,1203.239,-122.191,45.010,1203.239
-6774.682,-6871.095,1127.675,-122.189,45.010,1127.675
-6747.544,-6871.279,1074.388,-122.187,45.010,1074.388
-6720.575,-6871.461,1060.748,-122.185,45.010,1060.748
-6693.606,-6871.642,1056.135,-122.182,45.010,1056.135
-6666.468,-6871.823,1050.158,-122.180,45.010,1050.158
-6639.499,-6872.002,1029.548,-122.178,45.010,1029.548
-6612.361,-6872.182,1001.763,-122.176,45.010,1001.763

-6585.
-6558.
-6531.

391,-6872.
254,-6872.
284,-6872.

360,975.069,-122.174,45.010,975.069
539,980.551,-122.172,45.010,980.551
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
0;: it again for a data value (e.g., to color or contour by elevation).
Computer Graphics

mib — August 25, 2023
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Reading and Converting the CSV File 109

Pipeline Brovser

This will bring up a table window

;
B buitin:

to confirm that the data has been
read properly. You can delete
this now if you want.

Now, go to
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

Oregon State

University
Computer Graphics

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.

Be sure the Representation is Surface

mjb — August 25, 2023

The Correct Scale Factor 110

Pipeling Browser

This will bring up a square terrain, which isn’'t what we

T
[E buitn:

P or

- £
\\é Transforml §

want. We notice that the UTM coordinates are 511 and
360, so we really want to scale by 5"/ 5 = 1.4194 in
the X direction.

Now, go to
Filters — Alphabetical » Transform

Set the X scale factor to 1.4194

/

Transform ITransfcrm

T R DG i =
| = properties (Transform1) /él EI E.l El
]|

IV Rotation

I Show Box

Translabeio /}ﬁ lO
Rotats o lo
scale (lrase 7 |1 IR
¥ Transiation ™ Scaling

¥ Face Movement

¥ Transform Al Input Vectors

mib — August 25, 2023
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Color by Elevation 112

Try coloring by Elevation.
The heart icon brings up
popular color scale§. You

mib — August 25, 2023

can pick one of the:
sculpt your own.

or

< Hlevation

s Edit

OregonState

University
Computer Graphics
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113

Elevatior

Oregon State

University
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Contouring

bt

5 terancav

@ rabieTostructredidt
@ @rarsfomt

V| Conpute Normals:
Conpute Gradients
V| Generate Trianges

[5.592, 3331.9]

PN

Representaton weefrane
Coloring
| @ soid cobor -

Styling

= Display (GeometryRepresentation] || = | 1| O ||l

—~Display as Wireframe.

| @ e>———————"=Edit to select a contour color.

Now, go to

Filters — Alphabetical - Contour
[Mand select Contour by Elevation

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

Enter a Line Width.

I

ewidth 3

Render Unes As Tubes.

Be sure the eyeballs are turned on.

COMPUTCT Grapie

mib — August 25, 2023
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Chang

ing the Vertical Exaggerations ne

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

= Properties U@

Transform | Transform
| Show Box 2
T 0 o

o ]

Rotate |0 o

) 0 llo |
Scale  |1.4194 ik [[x |
Hivity Controls
V| Transation V| Scaling
v Rotation V| Face Movement
| Reset Bounds |

V| Transform All Input Vectors

Oregon State
University
Computer Graphics
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Reading ARCGIS DEM Files n

| 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.

Oregon State .
University Louis Panton
Computer Graphics
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Parallel Coordinates — Correlating Fields "9

[ butin:
Let's say you were to start with this: [lvecorcr
#| TableToStructuredGrid
B Calalator1

[ Calculator2
—@ypht

@ Seamracert

WTube1

CRCHERCRC )

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
A\

Clavotsix |+

Bor Chart View
Bor Chart View (Comparatve)
Box Chart View

Python View
Quatie Chat View

mib — August 25, 2023

Parallel Coordinates

¥
vector.pvsm
parallelcoords.pvsm

Oregon State

University
Computer Graphics
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Parallel Coordinates 120

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

20 Renderviens |08 01 8] X

Create View
Render View
Render View (Conparative)
Bsg Chart view
B ChartVew
8ar Crart View (Conparatie)
Box Chart Vew
FunctonaBag Chart Vew
Hstogram View
ine Chart View
Line Chart Vew (Comparative)

< Paralel Coordnates Ve :

Python View
Quartle Chart view
ke Vew
Spreadshest View

regon State

Co,g,mﬁ I'm going to do it the first way to give more room for the Parallel Coordinates display.

mib — August 25, 2023
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121

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.

B buitin:
vector.csv
0 TableToStructuredGrid1

= @ Caalatort

> B Caianr

@ Jfﬁ Glyphl

° semmmEm
> Briber

= Dislay (Parallecoordnates | (3 & & |kl

Feid Assosaton ot Data

’ Parameters
oMo

I

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
i order you want to see them.

TrYCTSTTy—
Computer Graphics
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Parallel Coordinates 122
So, click them all off and turn them back on The narrowness of the bundle of lines
in the horizontal order you want to see them. shows the strength of the positive and
negative correlations.
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.
uUregon state
University
Computer Graphics
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Parallel Coordinates

Lots of (negative) correlation

Little correlation

Oregon State

University
Computer Graphics

Parallel Coordinates

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

Styling

ey
erenes |
w Solid //

Line Thickness = 1 Line Thickness = 2

mjb— August 25,

Computer Grapmics
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Therms on my Natural Gas Bill vs. Average Corvallis ' 126
Low and High Temperatures
- m g These Parallel Coordinates Saving an |mage of the Screen
L ” show that when temperatures
4 i are high, natural gas
» N o consumption goes down.
N w (Duh, ...)
: . : scalar.pvsm
ons . d 3 gonsiate
Con%?t‘é?‘g‘gphics il b oh Con%?xmtz;)hics
b August 25, 2023 o August 25, 2023

. 127 H 128
File » Save Screenshot Changing the Background Color
cockin: [V:Paraien/Datal 06 © 0 &
| 18 Bttt : You can override the existing background color
Reload Files .
just long enough to create the screenshot
1
Ml Save Screenshof Options. ? X
Select the gear to e ‘
Cu-s show all options el
p _1| | ( recommend this) moge Resouton 25 1009 DRBEAE No change
> = TR S — -
Export Animated Scene.. y—.—{ Mo change
o4 Save Animation. = - Black Background
SaveBxtracts. e — \ - || Default Background
Save Geometry... = M \\ [( - '::;::"ﬂ'm Gradient Background
sze and s h— tmas
Load Path Tracer Materials... mym‘u;‘gms Wy @@~ 8o ol s Gr_aY Background
[ Load Window Arrangement... FontScalng | cale fonts proportionally = CompressonLevel |5 =
[T Save Window Arrangement... Coloring 1| Application Paraview +
T Connect.. e v derge = z
2 Disconnect SEetioc | othrge h
] Exit Ctri+Q . "amv,mamﬂ"d ola X concel
Format s
— e \
[ oplcstion]Partiew * You can also force the image background to be transparent.
© x (This only works on some image file formats, such as PNG.)
Oregon State
ol[u X o ]

University
Computer Graphics
mib — August 25, 2023 mib — August 25, 2023
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Creating Stereographics Images

129

B Save Screenshot Opions

lpemen
Size and Scaling

Image Resoluton

Turning on the
Advanced Settings — | co
enables Stereo Mode Quemde Color (15 crange

Stereo Mode

Trtscalng | Scale fonts proportionaly

o change

CongressonLeve |5
Mo change / 1 Applcation Paraview

Mo change

Mo stereo CAC

X concel

Red-Blue
Interlaced
Left Eye Only
Right Eye Only
Dresden
Anaglyph
Checkerboard

Side-by-Side Harizontal
ﬂ'.

W

Oregon State

University
Computer Graphics
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An Original Visualization

Eﬁﬁ [ — i =
\ﬁ_%/ 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

131

If you can parallel freeview, use the left two images.
ﬂﬂn-_ 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

£TE
A
&
Oregon State

University
Computer Graphics
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133

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.

mjb — August 25, 2023

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.

OregonState

University
Computer Graphics
mjb — August 25, 2023

Exporting the Scene Geometry
séalar.p(/sm

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

O il
;}';1 “Should” be able to create STL files from legal solid geometry (e.g., isovolumes) this way, too
‘Computer Grapnics
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137 : : f f 138
Saving the State in Either a Native Format
or as a Python Script
M ParaView 5.6.0 64-bit
File Edit View Sources Filters Tools
) Open.. Ctrl+0
M Save State File ? X
. . Recent Files ’
Saving the ParaView State T0 00
Eampes || Flename
it My Documents i
] save sta e S
= (=}
i Save Data... Ctri+S o
s £\
[ Save Screenshot... “
v
Export Scene, < Wil >
Duts
%% Save Animation... ParaView
anim.pvsm Save Geometry...
scalar.csv © Import Cinerna Database...
scalar.pvsm
P Load OSPRay Materisls... Ferane: [ | |
scalar.py - Fies of tyd. |Paraview stat fle (puam) 7] [ Concel
vector.csv Load Window Arrangement... eratien sie e Covan
vector.pvsm Save Window Arrangement...
vector.py % Connect..
terrain.csv B Disconriect “State” means the entire state of the user interface (pipeline,
terrain.pvsm properties, etc.). The data is not part of the state. When you
Exit Ctrl: B ; i .
i terrain.py — et read the state back in, ParaView will prompt you to show it
Oregon State Oregon State 3 A A q
University University what data file you want included with this state.
Computer Graphics Computer Graphics
mib— August 25, 2023 mib - August 25, 2023
139 140
scalar.py
# state file generated using paraview version 5.1.2
#
# setup views used in the visualization
#### import the simple module from the paraview
from paraview.simple import *
#### disable automatic camera reset on 'Show'
paraview.simple. DisableFirstRenderCameraReset () - t. - P V.
4 Create a new 'Ronder Vies! Animation in ParaView
renderViewl = CreateView('RenderView')
renderViewl.ViewSize = [1160, 912]
renderViewl .AxesGrid = 'GridAxes3DActor’
renderViewl .StereoType = 0
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] et
# init the 'GridAxes3DActor' selected for 'AxesGrid'
renderViewl .AxesGrid.Visibility = 1 4
# anim.pvsm
# setup the data processing pipelines
#
# create a new 'CsV'
scalarcsv = CSVReader (FileName=['Y:\\ParaView\\Data\\scalar.csv']) -
N
regon State Oregon State
niversity niversity
Computer Graphics Computer Graphics
mib — August 25, 2023 mib — August 25, 2023
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Start with this:

Animation in ParaView

And this appears at the bottom:

Select this:

Color Map Editor
V| Comparative View Inspector
V! Information

Light Inspector

Memory Inspector

Multi-block Inspector

<

Qutput Messages

<

Pipeline Browser

<

Properties

Python Shell

Selection Display Inspector
Statistics Inspector

Time Inspector

% Preview

[ Full Screen

V| Show Frame Decorations

[ Toggle Lock Panels

Fi1

141

f

anim.pvsm

Animation View

Mode: | Sequence
Time 0

~ Time:[0.00

~ |of (10B) start Time: |0

025

05

|| & end Time:|1

075

£ |No. Frames:

| | Contour

~ | [1sosurfaces

mjb — August 25, 2023

Animation in ParaView — Pick Something to Animate

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

== Properties (Contourl)

Contour By [, g

V| Compute Normals
Compute Gradients

/| Generate Triangles

Selecta Pipe\line Element and a Paran\eter within that Element

142

Value Range: [0, 165.96]

140

University
Computer Graphics

Cld
~ | Titke: | 0.00 0 lof
0 0.25
| |
3 =
®|[x|[C
Hit the * when you are done
nmaton vew
— - T Mode: |Sequence ~melo | [start Time: [0
i.] ‘WI_‘VJ Time hoooe o 2o00eor
Camera Timekeeper! - Time. |
Python

scalar.csv.

i A=

Point Merge MeTwa
Pont Merge Method -Divisons (1)
Point Merge Method -Div

Visbity
Opao

sons (2)
Point Merge Method - Number of points per bucket

mib — August 25, 2023

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
Time
V| [TimeKeepert - Time
% |v| Contourl - Isosurfaces (-1)

4 | contourt -

~ Time:|0.00

0

\of (TDB) Start Time: |0

£ |End Time: |1

05

|| & |no. Frames: |10

075

i

Isosurfaces.

On:g_(n State

University
Computer Graphics

mib — August 25, 2023

Animation in ParaView — Setting Parameter Keyframes '
B Animation Keyframes ? X
Click New to add a new row
Editing Contour1 - Isosurfaces (-1)
Interpolation Value New
i Do The first column is the Time,
i peiete sl | | 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 chénge the 10 frames to
mes, though
oK Cancel
| Animation View a
Mode: [Sequence ~] ime [0 < SerTmeio B [Ena Tines [ o Frames: [10
Time 0.333333 0.666667
I | Timekeeper1 - Time
| | Contour! - Isosurfaces (-1) Jo P o
| [Contourt =] [rsomarfoces =
— TS ROL 25, 2023

8/25/2023
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Animation in ParaView — the Time Inspector 148

Select this:

3o
urces Fiters Exractors  Tools Catal
*5 Toolbars »

| Animation View

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

Coliaboration Panel

Color Map Editor

<

Comparative View Inspector

==
Y

A

—

B

b

b

[

<

Information ) = I

Light Inspector

Memory Inspector
Muiti-block Inspector
OQutput Messages

<

Pipeline Browser

<

Properties
Python Shell
Selection Display Inspector

Statistics Inspector d
B Time Inspector
Pt
——

%, Preview b

Full Screen F11

| Show Frame Decorations

# Toggle Lock Panels

University
Computer Graphics
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Animation in ParaView -- Animating the Camera

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

Prop

Follow Path
Fallow Data
Interpolate camera locations

146

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

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

University
Computer Graphics
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148

Animation in ParaView -- Orbiting the Camera

By default, the Center (look-at point) is the center of the data currently selected in the Pipeline.
The Camera start\at its Origin and orbits at its current radius around that point.

/

M\ Create/Orbit ? X

Crpit Pgrameters

centgr [0 |[0.267125 | [0.236025 |
Norgial [-0.213663 | [0.822086 | [-0.527783 |
orgn (450233 |[3.4m38 | [ss827 |

Reset Bounds

Cancel

University
Computer Graphics
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Saving the Animation

View Sources Filters Tools

Recent Files
Reload Files
Load State.
Save State.

% SoveData

) Save Screenshot.

Bxport Scene.

ctis0
»
s

Ctriss

Clicking Save

save the animation

\

You can then set some
animation parameters.

Animation brings up | ® st ot -
© oot Ciema Dtabese a file navigator 0 e B o

dialog. You can e a5
) T <o @

Eoad Wardots Arargiment. Font S | scaefnts proporionaly
Save Window Arangement. in either AVI or OGV oty
2 e formats. O COBE 1y cange z
& Disconnect StereoMode [ o change b
= cita TrnsparentSacground
Fie Options

Qualty 2 (bes ity lrger i)

Compressor Four
= 1420

< ||

X concel ‘

I haven’t done an exhaustive study of this, but | can tell you that OGYV 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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