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ParaView Things | Need to Do:

Notes:

Table of filters

Describe Selecting

Describe Warp By {Scalar, Vector}

Describe light sources

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

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

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

Plot data on a globe

Can we write our own graphics filters (e.g., Extruded Time Volumes and faster
volume rendering)?
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What is ParaView? 8
ParaView is a free interactive visualization package produced by KitWare.
It is built upon Vik, the Visualization Toolkit.
It uses a dataflow paradigm:
Source |—-| Filter I—-l 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.
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http://www.paraview.org
Click here to down%rab the .zip file from Mike’s ParaView web site

+roa

Il Paraview s - B o et
P

renderedinParaView?

Welcome to 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.
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A warning about me and the Notes

What ParaView does

What | know

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

Computer Graphics
mjb - March 27, 2019

In the Beginning, there was OpenDX ...

Sealar

Vieelor AutaGlyph Izoatxface

MapToPlane

Collect

“DX” stands for “Data Explorer”. Like the name implies, it let you explore! But, once it
became “open”, all reliable support went away. Also, it required a lot of screen area
oreg just to hold the block diagram.
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Fan-In to the Full Scene

OpenDX: ParaView:

Pipeline Browser

ﬁ[ builtin:
I ’7 r:‘ scalar.csv
¥ d] TableToStructuredGrid1
) Threshold 1
ﬁ Glyph1
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Screen Layout

10

[ . Tabs I
- -0 P AN HarpHE -
& & - ¢ Golormap Controls == |- 5 & i on o Viewss o |

....Common Filters .. -y—rr—

Renderview Area

Computer Graphics

Window,Splittings -
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Window Icons "

O Layout #1 X +

| an [ | F SO |OCED I lem B i S I
Toggle between Adjust Add, subtract, Selecting cells, points, Clear .
2D and 3D camera  and toggle and blocks selection
interaction selections

Split a window Splitawindow  Maximize a Restore after
left-right up-down window maximizing

N | L L
RenderViewl \E:I H Iﬂ/ E/}E
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3D Scene Manipulation
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Thta Resskuson

PhiResten |y

LR
ey Daeset W Rrletn i |
| = ropesties isphere.) a0 - A=
Canter [ 1o e 1
Bacd 0.5

= ey (Geomryerese | (D [0 |2 |
Representaton |Surfuce With fages

Select Sources — Sphere
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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 infthe Edit — Settings —
Camera menu)

14

3D Interaction Options

/

interaction mode.

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

Left Button Middle Button Right Button
Rotate * | |Pan Zoom
Shift + | ol ~ | Rotate Pan
Ctrl + | Zoom - | Rotate ZoomToMouse
Ordy
University
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You Can Change Sphere Properties

Properties Tab

Show/Hide the
Geometric Properties

Z
< Properties \farmah’un /
e 8 %
T Apply D Reset || 9§ plete ?
Search ... (use Esc to dear text}/ ‘ B3]

The Geometric Properties of the Sphere

|

Theta Resolution ‘3 | >

[ rggon |5 prd
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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

[~ Edit the Sphere Color

I~
Set the Sphere Opacity

<JSpecuiar I 0.73 -

Edge Styling
<% a\ Set the Sphere Specular Lighting
OsPRay ™ Bring up other Features to Color-Edit
[] 0sPRay Use Scale Array \
i [~ Edit the Edge Color
|

Point Gq

Gaussian Rads [

Shader Preset  [gphere

= View (Render View) ﬂ E!
) G — Show/Hide the Render View Properties
W= ~ Edit the Features of the Axes Grid

Axes

[~ Turn on/off the Axes Grid

Orientation Axes Visibility
Background
| reoer "

e col — Edit the Background Style and Color

* Res

0SPRay Rendering

mjb — March 27, 2019

3/27/2019



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.

A\

‘-\ﬂ%(ﬂender\ﬂew) |@ E @ “

Axes Grid > Edit
Enter Axes Visibility
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Editing the Axes Grid

18

= View (Render View) ‘[3 Lofil=-I"

Axes Grid [« Edit b E

[ center Axes Visibility

Titles for the axes A

Title font styles —(

_ Number label fontstyles/umummm

qﬁt ¥ fods Label Froperties
%&9 [0 A Ui Cumstom Labels

v Z Aois Label Properties
Oregon State [ 2 s e Custom Labes
University =
Computer Graphics & |«

' ooty

=|[12 B[O [+ [Loofs

=112 B[O [+l [roofs] BI (X
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Be sure the Shrink eyeballs
are clicked on and the Sphere
eyeballs are clicked off

& X

1~ Step #2: Hit Apply

Properties Informatigs

Show/Hide the
8 x4~ Shrink Properties

Properties

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

Shrink Factor

@]
S N~

mjb — March 27, 2019

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

In Edit — Settings — General, turn on Auto Apply

- mSettinas > ? *
amera Render View Color Arrays Color Palette

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

Properties Panel Options

- ! Auto Apply: AE)m atically apply changes in the ‘Properties’ panel.

Or, click this icon in the top row of icons

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

Don’t do this until after you have completed the entire TableToStructuredGrid operation. |
University
Computer Graphics
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Visualizing Scalar Data, |

scalar.csv
Oregon State
University
Computer Graphics
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What File Formats Can ParaView Read?
AVS UCD BYU CML Molecule csv D
DEM DICOM (Single File) DICOM (directory) ENZO AMR Particles
EnSight Master Server EnSight Enzo ExoduslIReader
FLASH AMR Particles FacetReader Flash Fluent Case
Gaussian Cube Image JPEG Series LSDynaReader
Legacy VTK MFIXReader MRC Series Meta File Series
NetCDF CAM NetCDF MPAS NetCDF POP NetCDF
Nrrd OpenFOAMReader PDB PLOT3D Meta-File
PLOT3D PLY PNG Series PTS
PVD Parallel NetCDF POP Particles Partitioned Legacy VTK
Phasta RTXMLPolyDataReader Restarted Sim Exodus Restarted Sim Spy Plot
SLAC Data SLAC Particle Data STL TIFF
TIFF Series Tecplot Unstructured NetCDF POP VPIC
VRML Wavefront OBJ WindBlade XDMF
XML Hierarchical Box XML Image Data XML MultiBlock Data XML Partitioned Image Data
Data
XML Partitioned XML Partitioned Rectilinear | XML Partitioned Structured Grid | XML Partitioned Unstructured Grid
Polydata Grid
XML PolyData XML Rectilinear Grid XML Structured Grid XML UniformGrid AMR
XML Unstructured Grid | XYZ proSTAR (STARCD) spcth history

Oregon State
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Creating Scalar Data in a CSV File

X32,Y¥32,2Z32,S8

-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

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

Oregon State scalar.csv
University
Computer Graphics
mijb — March 27, 2019
Reading and Converting the CSV File 2

™
D

Pipeline Browser

View Sources Filters Tools Catalyst Macros

Ny T

F&E KA

1. Select File — Open an}l.

T
[ builtin:

scalar.csv;

navigate to 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.

g

3 Delete

Oregon State
University
Computer Graphics
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Reading and Converting the CSV File %

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

PN

Now, go to
Filters —» Alphabetical —» TableToStructuredGrid

A

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

Fill in the {X,Y,Z} Column information so ParaView
knows Row to make your 3D display.

Hit the Apply button to actually do the conversion.

Set the Representation to Points

M PacaView 550 64-bit
T Cratwt: Beey vetets Fe fdn Yiew Jources Filters Took Catabyst Macros Help
S BEO e fR@EMa e

 eren B e i 2258k e[ |

mjb — March 27, 2019

As Points %

Oregon State
University
Computer Graphics
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A Side Trip:
Choosing Colors

NS

Oregon State
University
Computer Graphics
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Turning on Color 2

e = LA Change the coloring from Solid Color to S.

This will bring up a row of color command icons.

o | @remt | Hoe | 2 Y This will also change your display to this and will
. bring up the color map editor.

Puint sine
I Render Points As Spheves.

Lighting

Soende —F
DOy

T OSMay Lise Scale Arvay

I Data s Grid Edt

o

Orf

=

sl s | sl gul

Computer Grapic

mjb — March 27, 2019

14



Choose Among Standard Color Transfer Functions

e

©)

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

I Choose Preset

*

Caprm

[ Presets | Presets

[ . W oo warm m T oo warm ctsnde

| Black: oy Radition - e

I oo (natghib T vk e and White

| O e orangs iesrpeny I i Inatplotit) Actions en sekected

- T oy e BT ecar Green Gl &

I codsed ot I e - Gieso - Orange

B O sicio Desatutc B N oo Goy s

[ I vtz Unitorm | . T [ |
_ et |
'4'|

Tiee welickis bo seleel, <dosble-chick to apply 2 presel. —
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Add annotations to specific values on the Iegend§< r

Color Map Editor

30

LACE A

-

Coloring

o5

o i

[ =11

= |
4l Color Transferiil
== [ Function Sculpting

T aa Cpacy
. e
P |
ot Happeg Parsmeters
%@ —
N 17 L B g Coior
Oregon State Ll ]
University _;'u"‘"h I=
Computer Graphics
Trr=Twrarcrrz/, 2019

T e sy g o P
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Changing the Legend 3
The default legend is barely readable.
You can do better.
Start by clicking here.
Coloring \
O Mag - -
s Edit ||| SR | e e
SN~—
(s
&
Oregon State
University
Computer Graphics o e 27,2018
32

Changing the Legend

>\Click here to bring up all of the options.

(This is a good idea on all ParaView dialog boxes.)

Legend title and font

Comperert Tie |

Tile habhenton  [Corperca

Morizontal Tite

B e Celor Legend Prepertes ? /h
\ =

Layost
o Orent
Crentanen T =
e Locaten  [{o s 5|
fraten F B
Tk Texts \
= < >

/I

W husomac Label Format

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

romat  [os,

¥ Dre Tk
F¥ Do Tick Loty

™ se Cumom L

e b —
s I Range numbers at the end of the legend
¥ Draw srretaters
T Ackd Range Anrotstons
1™ Ausomaisc Aonatasons
an-n-\:e:.rw ==
o MR [ righto, armatanors efoation =

E —
@ R Color bar

o]y

ErlEra

mjb — March 27, 2019
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From this, to this

5]
tn

20

&
Vector Magnitude

o

NS
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Visualizing Scalar Data, Il

scalar.csv

%@
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As Points %

Computer Graphics
mjb - March 27, 2019

Pipeline Element and Filter Observations %

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

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

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

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

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

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

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

Oregon State
University
Computer Graphics
mijb — March 27, 2019
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Right-clicking on a Pipeline Element

37

Fipeline Browser

T
[@ buitin:

r_L| scalar.csv
|
@ sl

|
& Open

 Copy
0y Paste

|
@ I TableTostructuredGrid 1

Create Custom Filter...
Change Input...

Properi Link with selection

Fropertie | i =5
T
7, Delete
s

Ll

Oregon State
University
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Escaercsv
;

) TableTostructuredGrid 1
L N
@ ] WGlyphi!

Properties | Information |

Fom As a Glyph Cloud %

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

Play with the Scale Factor

Play with the Glyph Mode

Properties g x
Apply | Reset | 9 Delete | ?
[search ... (use Esc to dear text) i)
L] Set the Glyph Type
= Pproperties (Glyph1) [0
< Glyph Source
)
Giyph Type [Sphere / =
/1
Orientation Aray [ @) N orientation array /
Scale
Z
scale Aray [ @)no scale amray -
ks — | o0 @
< GyphMode  [a) points el 2
= Display (GeometryRepr LAl
Representation  [gurface =
Coloring

[+

Styling

I =
pen | 8] 5] ze| | 5T 8

Opacty

Lighting

|

Specuiar

—h

. OTIVCISIty
Computer Graphics

3/27/2019
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As a Threshold Glyph Cloud

[ builtin:
m scalar.csv

T
) TableToStructuredGrid 1

40

Click on TableToStructuredGrid, then select

Filters — Alphabetical - Threshold.

= E)Threshaldi
|
o yph1

Properties | Information |
Properties g x

= Apply | ) Reset | W Delete | ? |

ISearch «.. {use Esc to clear text)

roperties (Threshold1)

¥ &l Scalars
™ Use Continuous Cell Range

I = Display (UnstructuredGrid EIE'EIE'

Representation |5|_"-faoe ﬂ

Era—T 5
wes | @] 2] e | [T 8l

then un-hide the Threshold.

Hide the TableToStructuredGrid and the Glyph,

Set the Minimum and Maximum. (Be sure to click

on Apply.)

mijb — March 27, 2019
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As a Colored Cutting Plane 42

ool

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

\ Click on TableToStructuredGrid, then select
Filters —» Alphabetical — Slice

Properses EE

Click on the red lines to move the plane.

|___— Click in here to change slice parameters.

ooge [ooimy  [owmm  [oonnm

el €. 13962 oo [owmoms
Mtes Use ¥ to pick "Origin’ on mesh or ‘Clrk+F” to snap
o bhe chosest mesh poink

—~—

& Hormal Camera hormal
¥ Hermal
2t
\ Fieset Camers o Normal /
Rt s ot Benrs
/

[as

=l x|
ke | ﬂl | 'cl '.r| o”T o

3 2019
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As Contours

2o

[ rpmemenmees
;l BN TN
[ —
:! REE R T
7] e
T!mmmm

|# [reansarsmssamse

| 12| neasamimizzs

Add a Contours filter

Click on Compute Scalars

Create contour values (see next slide)

43

As Contours

Value Range: [0, 153.579]

1 30

2 0

3 18.773333333333333

~ ||

=<

I-H-i‘/

NS
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| — Add a contour isovalue
| Delete a contour isovalue

| Add a range of contour isovalues

44

3/27/2019
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As Contours

| = pisplay (GeometryRepresen | D0 QR | _This needs to be Wireframe to
Representation get contour lines
Coloring

Coloring by S will give you
colored contour lines.

Coloring by Solid Color will give
you a single color.

NS

Oregon State
University
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Fpelne Browser 46
T
[ buitin:

i‘ scalar.csv
0

As Contours

Clicking on the Slice filter will bring up these slice handles so

— that you can move and re-orient the slice plane '

ucturedGrid1

%@
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e / Adjusting the Line Width

Opacity ! —

<L Line widn |3—'IL >

I Render Lines As Tubes

Lighting
Specuiar 0k .
al | LIJ

NS
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As Contours 47

As Isosurfaces 48

—————_ Note — This instance of Contour is parented from
TableToStructuredGrid, not Slice

Add a contour isovalue
Delete a contour isovalue
Add a range of contour isovalues

mjb — March 27, 2019
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Using the Calculator to Duplicate S to be Able to %0
Color by Scalar Value

PIReie Bronser,

H buitn:

m TableToStructuredGri

a Calculator 1

B contour

Properties | Information |

=+ Apply | @ Reset | 3 Delete | ? |

[search ... (use Esc to clear text)

= Properties (Cakulator1’ _I_I_I [ =t

AtrbutzTyPe  [point Data

I Coordinate Resul

Resut Array Nﬂa %75&‘3,
L —

()
[Nt ( ) iHat jiat | keat
sn s | tan | abs | sart +
asin | acos | atn | cel | foor -
anh | cosh | trh | x| e -
viv2 | mag | nom | In_ | logio /
Scalars Vectors

m_u_m

Representation Surface

Coloring,

Properties & x

Q| ° scaar [ |
o Tal=| 2| =|s]F 8
Computer Graphics

mjb — March 27, 2019
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The Calculator 52

=3 Properties (Calculator 1) | B0 e -hn

Attribute Mode Point Data -
Il Clnnrdlnate Results . E&?ﬁt ?ifeTZe
Result Array Nam§ | g5
Kscor - |

s | | Coordinate unit

Clear ( ) Hat || jHat || kHat vectors

gin Cos tan abs +
asin acos atan ceil floor -

A list of the current
sinh cosh tanh Xy exp = vector variables in

vilw2 mag norm In log10 ] the dataset

Scalars

7 \ %
/ Alist of the current
Oregon State scalar variables in
University
Computer Graphics the dataset

mjb — March 27, 2019
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As a Volume %3

B e

[« QL >

Peopertes | Informason |

Mapping Data

2 )T i [P AT i

— = 51.864:0.000
sy | @ree | Mose | 2 |
[= properties (ravicrestn 3| | @ W] Data: |51.8643
Whae Extent [ B
T
e B
= Display (StructuredGnd (39| % O£
PR
Shyling
Opacky 3 |
Lighting
b et
osPRay
™ oaRay Lise Scale Arvay
I Dats Auee God Lat
Labels [
Sculpting the Alpha Transfer Function >4

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

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

Button to delete a point

Mapping Data

Data: |51.8643

/ Alpha=1
/ = (opaquei
]
)
|c'6
51.864:0.000 %II
o
o I
s Alpha=0.
(transparent)

Data value range

University
Computer Graphics
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Pipeline Browser

T

[ builtin:
scalar.csv

@ W TableToStructuredGrid
1
| wl1sovolume1

| chose the Surfaces with Edges
representation so you can see the cellg/
Q(ou‘ll see why in a moment.

IsoVolumes
/ Start with this

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

Computer Graphics

V = properties (IsoVolumel) | D6 @A
Iput Scalars | o g -
—|
| -\Displav (UnstructuredGridRe | 0B =
< —R?D_’E‘E”m"” Surface With Edges v
Coloring
o5 - L
o Edit el e El e
University

56
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IsoVolumes 57

Now adjust the Minimum and Maximum to
[ = properties sovolumen) ElElElEl / something else.

Input Scalars I o5

inimum ——,

Maximum

I = Display (U

Representation  [sirface with nﬁges
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.

Universil
Computer Graphics

2019
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Annotating

Oregon State
University
Computer Graphics
mjb - March 27, 2019
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[PTEITE Croneer
L
[ builtin:
scalar.csv
|
@ WD TableToStructuredGrid1

1

@ [ Isovolumel /
1

I 5| AnnotateTimeFilter 1

[[= propertes annotarerenc 3| 0] 47T |

shift [

Scale Il

| = Display (TextSourceRepre E EI EI EI

¥ Interactivity
Font Properties
wia ][5 = O [*{[ro0 = EILI;IEE,I
Text Position
[¥ Use Window Location

e |oox ] o |

™ Lower Left Corner

Jo.050000 =] [o.050000 =

Computer Graphics

Adding Titles %

L. Add an Annotate Time Filter to the pipeline

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

Time:; 0.000000

mjb — March 27, 2019

Adding Titles

I = pProperties (AnnotateTime El El ﬂl Q

60

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

LI [Time: %F ———

shift [g

Scale I 1

I = Display (TextSourceRepre El El El El

¥ Interactivity
|_EontPFoperties

rial hd |18 =H 0O |'|1-0[J ﬁil I EI

Text Position

Wﬁﬁon

o

/

I Lower Left Corner

Jo.050000 = [o.050000 =

Oregon State
University
Computer Graphics

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

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

justification to use

L— The position for the title
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From this:

Time: 0.000000

to this:

NS

Oregon State
University
Computer Graphics
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Multiple Views

NS

%@

Oregon State
University
Computer Graphics
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Step #1: Split the Window

Step #2: Click on Render View

NS

Oregon State
University
Computer Graphics

~»Render'u'iew1 EI O &8 x

63

Multiple Views

\ <_ Femracher i >
Render View ([Comparatve]
Eax Chart View
Bar Chart View
Bar Chart View (Comparative)
Ben: Chart View
FurnctionalBag Char View
Hestagram biew
Lines Char t Ve
Line Chart View (Comparative)
Crthogr aphic Skce View
Paralel Coordinates View
Phot Makix View
Paint Chart View
Fyhon View
Cuanrtie Chart View
Shie View
Spreadtheet View

mjb — March 27, 2019

Step #3: Click in one
Window and setup one

visualization \

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

64

Multiple Views

Pipeline Browser

1
[ buitin:

F:| scalar.csv

B W TableToStruchxedarid1
‘ || Conto
= ®

... and, you get this — with

each Window being allowed its

own viewing transformation

O

niversity
Computer Graphics
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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 ink with.

Link Camera... ok
Interactive View Link

Step #6: You get this dialog box — / Coreel

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

Your Windows now share a single transformation
A

NS

Oregon State
University
Computer Graphics
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Multiple Views with Linked Viewing Transformations

Click on another view to link with.

If you click on this checkbox and Name:
then click in another Window . ————___ T irecne venim

Cancel

... you get a Magic Lens

NS

%@

Oregon State
University
Computer Graphics
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NS
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Computer Graphics

Order Matters!

67

[@ buitin:

Properties | Information

%@

Oregon State
University
Computer Graphics

1.
2. Split the Render window and ask for a Line Chart window
[~~<3._ When you click in the Render window, make the eyeballs

Using Plot Over Line

Create this Pipeline

look like this, with the TableToStructuredGrid

68

representation set to Outline and the Glyph representation

set to Surface

mijb — March 27, 2019
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= H —T169
= Using Plot Over Line [ =P
GSG‘EV‘CSV ‘berkes Parameters _I
éTahIEToShu@redGridl l;J:I.'*M., |= |,,m — :‘_';':l:'"' |
B 6lypht i
T FotOverLine L Dfontsz M Foibs2
IoH |
O arcength [ arcength
O stivabdion. [l ctiabaPortiag
Line Thickmess 2 E
. - - ki 5ok ]—
1. When you click i~the Line Chart display pker stve T
window, make the eyeballs look like this Clart s Botiomriah =l
2. Setup the Properties like this = Ve e chartien) 3| 0] @ |
3. Be sure Auto-Apply is turned on B C
Annctation
# Shew Legend
I Sert By Xowin
Lt A
Left Asis Tidde [—
Lefit Aoeks Range
™ Ledt s Log Scale:
¥ Left ot Lise Cusaom Range.
e
Bottom Axis
Bottem Axis Tise [—
~ Boltam Axi Range
am I Batsom Axis Log Scale
%@ # Battom Auis Lse Custom Range
\',-/ Battom Axis Range [
Oregon State o ] ra——
University Horean =
Computer Graphics
019
70

Using Plot Over Line

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

NS

%@

Oregon State
University
Computer Graphics

mjb — March 27, 2019

3/27/2019

35



71

Comparative Visualization

f
scalarcompare.pvsm

NS

Oregon State
University
Computer Graphics
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Comparative Visualization 2

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.

NS

Oregon State
University
Computer Graphics
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Comparative Visualization &

Now, split the window

| Rendeﬂﬁewi,l:l?)a O & Xl
p—

Create View
Fender View

and select:

Render View g ceern >

(Comparative). o N

Har Churt ew.

Bar Chart View {Comparntve]
Box Charl Vem
FuncronsBag Chart View
Histogram viem
Line Chart View
Line: Chart View (Comgavative]
Crhagraghic sice View
Parahel Corinates View
Fiet ki View
Pythen View
Quartie Chart View

Soreadsheet few

You can now eliminate the left-hand

window if you want.

Pipeline Browser

g

AE

builtin:

scalar.csv
TableToStructuredGrid1
Caloulator 1

Click all the eyeballs on
for the visualization
features you want to

Ijg —_— @ ) clyph1 see.
RenderViewl [ B O { = ) . 35 Contour1
University ~
Computer Graphics
mjb — March 27, 2019

Comparative Visualization I

Animation View

Collaberation Panel

@ Color Map Edito
Pipeline Brons Comparative View Inspector
rpeine “Tens

b ¥ Informame

Memery Inspector

scz

Filters Tools  Catalyst

3

® ﬁﬁt Multi-block Inspector
& ﬁcm +  Pipeline Browser
- © ~  Properties
@ ¥ Selection Display Inspector
Statistics Inspector
Time Inspector
| Toggle Borders Ctrl+D
Properties Full Screen Fi1
(e
%559 Select View —» Comparative View Inspector
Oregon State
University

Computer Graphics
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Comparative Visualization &
Here’s where you get to select how to vary
the parameter(s).

Properties & x

fpohy J Beset X Delete T

= ke |38 8] W)
Contour B[ o 5 -
) Compute Hormals

[ Compuute Gracbents
[ Compuite Sealars

bl Gererate Trangies
Isosurfaces
=0, 168.95)
120 -
=
® xv @
= Diglay (Geomerviicorese | (D (Y | Wl
Representalion |sirface -

University
Computer Graphics

1. Select the layout dimensions of the/
2. Select the pipeline module that owns

3. Select the parameter

4. Hit the Big Plus Sign\

comparative window grid

the parameter

mjb — March 27, 201

Comparative Visualization

& comany = s

 Contour Lt

76

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

You can type your own numbers in each cell

(I eliminated the Glyphs to better see the isosurfaces)

The windows are all transform-linked

3/27/2019
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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 8 x

Layout: X

/] Overlay all comparisans
q Y par

Parameter

# Contourl:lsosurfaces

Oregon State
University
Computer Graphics

Comparative Visualization &

NS

%@
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Visualizing Vector Data

vector.csv
¢
Oregon State
University
Computer Graphics
mjb — March 27, 2019
Creating Vector Data in a CSV File 80

X32,Y32,232,Vx,Vy,Vz

-1.00,-1.00,-1.00,2.00,2.00,2.00
-1.00,-1.00,-0.94,1.75,1.75,2.00
-1.00,-1.00,-0.87,1.53,1.53,2.00
-1.00,-1.00,-0.81,1.33,1.33,2.00
-1.00,-1.00,-0.74,1.15,1.15,2.00
-1.00,-1.00,-0.68,0.99,0.99,2.00
-1.00,-1.00,-0.61,0.84,0.84,2.00
-1.00,-1.00,-0.55,0.71,0.71,2.00
-1.00,-1.00,-0.48,0.60,0.60,2.00
-1.00,-1.00,-0.42,0.49,0.49,2.00
-1.00,-1.00,-0.35,0.40,0.40,2.00
-1.00,-1.00,-0.29,0.31,0.31,2.00
-1.00,-1.00,-0.23,0.24,0.24,2.00
-1.00,-1.00,-0.16,0.17,0.17,2.00
-1.00,-1.00,-0.10,0.10,0.10,2.00
-1.00,-1.00,-0.03,0.03,0.03,2.00

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

Oregon State vector.csv
University
Computer Graphics ib— March 27, 2019
mjb — March 27,
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As Glyphs

Pocing Srowser

& buden:

[[] vt e
o W TSt i |
@ i Calnuinbor)

F 2
<o [aliien ]

Froperties  Information

Active Attributes.

Scalars © Mg

ectors v

Orientation

[=[-2

Scaling

Scale Mode: —=

Scale Factor B o =
HMasking

Ghyph Mode: Uniform Spatiel Distributon
Maerruem hmber OF

Sy Dot Eeel

Ssed 10339

Propertes
Ancly Beset | 36 poew
= Propertes (Gvoh1) s 101000

81

& x
[Poeine rouser 5
[
[ Ivecteeces
P LT
q-_ezz=a
o oo
®
LS Properbies  Information Tocutes |k
2 frroperties LA Iprocertes =
5y Anoh Hese { Delete T e Beest ?
= Properses (Caloulator 1) [ -2 R = Propertes (Cakdator ) 0SR-S
Arbute Mode | pont et = Attbute Mede  Pont Data =
[ Cosrdnate Resuilts ] Coordeate Resins
Rt Ay e | Rt drvay
difE > | [« ==
I~
uat et
sn s tan abs || sot + = = || e || st *
min | acon | atn | edd Pocr e e e N (S
coth || ek || xvy || e - wh | osh  wh | xy | e "
v | meg | mem | 0 |Legui][ F wivi || mag  nom | b |[bg [
sealure - mctre - e T Yooy 2

Computer Graphics
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Why Are the Two Calculator Filters There? 82

e

ol ;i Pipeline Browser "
B buin: [ buittin: Ell ol
s —— [ vectorcev '
N ; vectoncsy
oW et uchredind i @ @ TableTostucturedarid 4
W Caleudnton | ® @ quah\eTusnucmredGrudl
o I Caleudator? @ Calculator1
@ Calcdlator2 -
e | @
@ Wcypnt @ EE
Properties  Information —
Properties 8 X | oroperties o
Apply e Deis ? Apply Reset Delete ?
[earch ... use st to dear text | [search ... (use Esc to dlear text) =28
== Properties (Calculator 1) B0 e = Properties (Calculator2) o I8 (@ (d]~
Attribute Mode [ point Data B AtirbuteMode | point Data B

[] Coordinate Results

[] Coordinate Results

Tt Array o [112g > |

Scalars

q

Ty > |
iHat | jHat || kHat
abs sart +
ceil floor =
xy || exp =
In log10 /
Vectors -

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

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

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

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

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

Mag = ||V||

U= warun 1, 2u 1o

3/27/2019
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&%
B buden:
[Jweetoeene
@ I TabeTustucnaedand:
w Caostory
@ [ Caniater?
@ n
dq= *
™
[Procestes 8%
deviy Dt | K Qelew L
._hnnhﬁmﬂmn”. o IR0 A
[ v
Integration Parameters

Integraton Drecsen | 5omq
Trtegrator Trie | Burge Hutta 45
Streambne Varsmeter,

Maxmm syeamive ] [,
[f==x L

"o e or O+ P b snap

FAY
i
2
i
g

[ = ety oeomeremress || 3] 18 (@ [l

Represencaten [Burfocs =
Coloring
Ore, o Mag - =
Uni
Comput a5t = [ze| [ (s [T [@

As Streamlines 8

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

mjb — March 27, 2019
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85
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As

86

Ribbon Traces

ﬁ builtin:

vector.csv
@ t]Tah\aTnsuumredsr\d1
@ ﬁ Calalator1
@ ﬁ Calaulator2
@ 0 Glypht
0 PythonCalculator 1

N

Properties Information /
Properties 8 x
[ Apply (@) Reset # D

[search ... (wse Esc to dlear text) 7~
Z

[ use Default Normal

[*1h

=

Normals i

i o
- —

Default Normal |0 | |0

Vary Width

- 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
L~ width of the ribbons.

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

computer Graphnics

3/27/2019
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As Streamtubes 8

Pipeline Browser 8 X

[ vectorcsv

i
@ ) TableToStructuredGrid1
|
@ Pcawlatorl
!
@  Wcalulatorz

|__— Note — Tube is parented from StreamTracer.
) StreamTracer 1

oFEn

Properties
Properties 8 X

! Apply 7) Reset 9¢ Delete ?
[search ... (use Esc 1g caasene 153
= rties (Tube1) =] @

Jars Vag =

Vectors Normals -

Number of Sides [5 ]

Capping
Radius I 0.0135896 x| &
VaryRadius | -

Radius Factor | 10 |
Default Normal
Default o

= Display (GeometryRepreser || (D | @y | @] [

Representation |gurface =
Coloring
O | o mag < -
Co s Edit =) | | |- @ e

mjb — March 27, 2019
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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)

ﬁbu\\un: | = Properties (PythonCalculato | o o (@ “

Evecorv

|
) TebleToStructuredGrid 1

Expression |cur\(\c') |

3
@ B Caluiatort
5 ) Coladator
@

|Cur| |

G B Glyph1
. 0 Copy Arrays
@ ) streamiTracer /
@ Bruber / Coloring
< Curl ¥ | Magnitude hd
s Edit 2 |5 ||| Iil e

The Python Calculator filter was$ used to produce the Curl
of the vector field (it has a buflt-in curl( ) function — the
Calculator does not)
The StreamTube’s coloring was changed from Mag to Curl
The color mapping was changed to cut down on the amount
of red (lots of low curl values)
Oregon State
University
Computer Graphics
mijb — March 27, 2019
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Functions Available in the Python Calculator

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

92
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- - L] L]
Visualizing Terrain Data
terrain‘.csv
Oregon State
University
Computer Graphics
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94

Creating Terrain Data in a CSV File

UTMx, UTMy, Z, 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
-6585.391,-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
OrUe it again for a data value (e.g., to color or contour by elevation).

Computer Graphics

mjb — March 27, 2019
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Reading and Converting the CSV File %
Fipeline Browser This will bring up a table window = ==
@ buitn: to confirm that the data has been

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

= Properties. (] H

Ok Extent [ B
[o ] >

ot UTMx512 N\l
1 v cobmn [UTy361 )
IR Now, go to
(= Diptey (structurcacrane. 3| 0| @] N:ilters — Alphabetical —» TableToStructuredGrid
Representagh [Surface

— Fill in the Whole Extent boxes showing the first and last
| (@ oo cao =l AN I 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.

e
" Hit the Apply button to actually do the conversion.
OregonS}ale

University Change Representation to Surface
Computer Graphics

mib — March 27, 2019

The Correct Scale Factor %
Fipeline Browser This will bring up a square terrain, which isn’t what we
B buitn: want. We notice that the UTM coordinates are 511 and

ljberrain csv
T,

|
\GTranstrm 1

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

/
= JJ

Transform |Transf0rm
I show Box

Translate |D /m | 0

Rotate [0 0 o
saale (L4198 1 |1

¥ Translation ¥ Scaling

¥ Rotation ¥ Face Movement

[ Transform All Input Vectors

mib — March 27, 2019
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Oregon State
University
Computer Graphics
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Color by Elevation

Try coloring by Elevation.
The heart icon brings up

can pick one o
sculpt your own.

Cologing

< Hlevation - b

o Edit iﬁi&iﬁo@i

Oregon State
University
Computer Graphics
mjb - March 27, 2019
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Contouring

B e

Floeroncov
) TabkeTeStructuredOrdl
. B

Properbes | Information |

Jronerses &

= oisplay (Gesmeryiepe 3| 0| @] W
T
cotoring

stying

Opaty an
P ——

I Rerder Lines Ka Tibes

[ @ 5ot e =If =
Con Dot trTTa o
S SS—

Now, go to
Filters — Alphabetical —» Contour
and select Contour by Elevation
more.

= Edit to select a contour color and enter a Line Width.

Hit the Apply button.

Con‘;;;;t'e‘;‘alr‘gphics

Be sure the eyeballs are turned on.

100

\ ParaView gives one default contour elevation, but you can add

mjb — March 27, 2019
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101
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Changing the Vertical Exaggerations

@_I_I_I_I

Transform [Transform

[ show Box

Translate [ 102,563 [a75.057 [363.9%6
Rotate |0 lo Jo

Scale  [1.4194 1 |1.53051
¥ Translation ¥ scaling

[¥ Rotation [¥ Face Movement

¥ Transform All Input Vectors

FEEEEEJJJJ

Representation  [syrface

Coloring
I @ Elevation _I

_ﬂﬂJﬂJJJFJ
oman  ————

Oregon State
University
Computer Graphics

102

Re-click on the Transform filter, turn on the

Box, and move the scaling knob

mjb — March 27, 2019
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Parallel Coordinates

{
vector.pvsm
parallelcoords.pvsm

NS

Oregon State
University
Computer Graphics
mjb - March 27, 2019

Parallel Coordinates — Correlating Fields 104

T
[ buitin:

Let’'s say you were to start with this: ﬂ,vsmfﬂv
L = robieTosbucturedGrid |
@ ﬁcmwmu
@ Rcaiator2

@ @ Glypht

@ W) streamTracer1
|

@ 0 Tube1

Either convert the Render View window to a Parallel Coordinate View window by
right-clicking anywhere in the window header bar, or by splitting the window\
A\

Duwtnx o \
Ae ol EEEEARGEE S A2 ﬁ

Rendes Wiew
Randes View (Comparatn)
Bag Chaet View

Bar Chart View

Bar Chart View {Companntive)
o Chart View
Functionslfiag Chast View
Histagram View

Line Chart View

Line Chast View (Comparative]

mjb — March 27, 2019
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Parallel Coordinates

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

E] - = OE R R W ST

Oregon State

Renderviewt 0| B0 (8 2

Creata View
Rerater View
Roender View (Comparative)
Hag Chue View
Bar Chart Wiew
Bar Chart view (Comparatrve)
Ben Churt View
Functionaliag Chart View
Hestagram it
Line Chart View
Line: Chart View (Comparative]

< Faralel Coordrates View

Py View
Guartie Chart View
hen e

Sereadshest Vew

105

Con‘;{,’f,'l‘;f‘} I’'m going to do it the first way to give more room for the Parallel Coordinates display.

mjb — March 27, 2019

= Oisplay (FaraliciCoordimates |3 0 @ W

[ cernale ¥

[ Ratation
Ovx

) vorticity ¥

] Vorticity 2

[ vesticity Magnitude
=1

2w

b ve

OTIIVeTSTTy—
Computer Graphics

[ tecernale X
[ Formals 2
EA Mzemals Magnitude

106

Parallel Coordinates

M b Turn the eyeballs on for the StreamTracer. It turns out
@ vector.csv . . . . .
®  WTeberostuctredendl / StreamTracer creates a bunch of derived variables, so this will give
= B us more to look at.
@ ﬁCE\mIamrz
@ W Glypht
LY - strcamTacer 1
@ ﬁTuhe]

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 — March 27, 2019
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Parallel Coordinates

Lots of (negative) correlation

Little correlation

1R

Oregon State i

University
Computer Graphics

Parallel Coordinates 107
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.
uregonstate
University
Computer Graphics
mijb — March 27, 2019
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Scroll down a little more in the properties menu and you

Parallel Coordinates

will find the Parallel Coordinates Styling menu:

Line Thickness = 1

TTv:
O Points_Magnitude

Line Thickness I

Style Solid

Styling
oty )

(

Line Thickness

=2

Computer Graphics

mjb — March 27, 2019
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scalar.pvsm

Saving an Image of the Screen

110

mjb — March 27, 2019

3/27/2019

55



File —» Save Screenshot

M ParaView 560 84-bit
File Es Veew Sources Filters Tools

Carle O
v

Luad Sate...

- xS
< 0 Save Screenshot...

o Save Animaticn..

Save Geometry...
& Import Cinema Database...

Load OSPRay Materiaks...

M

Load Window Amrangement... M Save Screenahet Options 7 x
\a\leudle\n‘u?nn-l':... T - \ —
& Connect... Sire and Sealng
& Disconnect Image Resolsson [543 o x|ale|
Exit. CarlQ Lol FYFreyeep——— =]
Colaring
Paiette [ churge |
StereoMode (i dorge =l
™ Transparent Dackgreund
Image Dpbioms.
ai'i* Feemat [ |
97 . Compression Level 5 =l
a*a
Oregon State -
Universi ol d X I
Computer Glgphics _I — : “/
mijb — March 27, 2019
R 112
Changing the Background Color
You can override the existing background color
just long enough to create the screenshot
M Save Soreeramef Opbens ? x
f
Sare and Scalng
mage Resckson [y iz x]alg| Mo change
Lt LI TR —pe———— E3)
. Mo change
e s ——— K] Black Backaground
: Tewe ——— || Default Background
9 m"’“‘:" Gradient Background
Format [ X = Gray Badkground
Compressintevel 3 | Print Baﬁround
g‘ | Xor || P
G‘T You can also force the image background to be transparent.
58 (This only works on some image file formats, such as PNG.)
Oregon State
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Creating Stereographics Images 3

Ml Save Screenshot Options ? X

ISea\ ch ... {use Esc to dear text) @
Turning on the Size and Scaling /’->
Advanced Settings —[ TR o, 1052 x|alel
enables Stereo Mode FontScaling  [scale fonts proportionaly =]

\ Coloring
Override Color =
Pale No change Ral
9q reo Mode INO change/ !zl
™ Transparent Backgrgefid
Image Optit

Format j
Coloring — A essiontevel[5 =l
Ea\.iggse Color |N° change o
Stereo Mode |N° change
flo change | — =
r Transparent B No steren =] X cancel CF
Image Options Red-Blue -~ 2
Interlaced

Format IPNG Left Eye Only

Right Eye Onl
Compression Leve Dlr?asdeﬁe d
Anaglyph
Checkerboard
Side-by-Side Horizontal

University
Computer Graphics
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The Original Visualization

e ™ —— | |
%E/ 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
mjb - March 27, 2019

3/27/2019

57



115

Side-by-Side Stereopairs

If you can parallel freeview, use the left two images.
pan: If you can cross-eyes freeview, use the right two images
%@ If you can’t do either, then never mind
Oregon State

University
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Red-Cyan Anaglyph

&
e

%@

Oregon State
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The Left Two Images Work Well Together in my
Handheld Stereo Viewer

17

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 — March 27, 2019

Animation in ParaView

&
—, 4

anim.pvsm

University
Computer Graphics
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Animation in ParaView
) Select this:

Start with this:

3

Collaboration Panel

Color Map Editor

<

Comparative View Inspector

<

Information
Light Inspector
Memary Inspector

Multi-block Inspector
Output Messages

<

Pipeline Browser

<

Properties
Python Shell /
Selection Display Inspector

. anim.pvsm
Statistics Inspector

Time Inspector

Preview 4
Full Screen F11
Toggle Lock Panels

And this appears at the bottom:

5o [

b — March 27, 2019

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:
Select a Pipeline Element and a Parameter within that Element

I = Properties (Contourl) DD & E— Anwrréwn —
Contour By [ g = Mode: [sdquence ] tmefo | serttme:fo =
¥ Compute Normals \ \
Ti 0.333333
™ compute Gradients
I — ¥ | TimeRdeper! - Time l
¥ Generate Triangles < |TransfnrmD ~Q[ransform All Input Vectors 1>
Value Range: [0, 168.95]
18448 |ﬂ
=
=]
x| x|@
= pisplay (GeometryRepr CY A
m— Hit thé F when you are done
Representation [Surface - g y
Anmation View
— T Mede: Sequence = |Teme [0 Jstoet Teme: [0
%l ContourL = I' Time om&c . 2000001
Camera (A Timekeeper] - Tene
Python (
- scalar.csv toar | o faces 5
OB abieTOS T OC oy e TrTT— D
N2 s C N e
l Contour 1 n...m..ﬁ Misthod « Dinisions. (1)
Era Puomit Merge Method - Drvissns (2)
> Pownt Menge Method - Number of points pr Budiet
[
Oregon State ity
University
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3/27/2019

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 g
Mode: [Sequence x| Tmefo start Tipe: [0 @End'ﬂme: 1 QND‘FrEmes: 10
Time 0.333333 0.666667
| TimeKeeper - Time \
% | | Contour - Isosurfaces (-1 \ # —
b | [contour1 =] [isosurfaces =]

Oregon State
University
Computer Graphics
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Animation in ParaView — Setting Parameter Keyframes %

Click New to add a new row

I Animation Keyframes 7 4
Editing Contour1 - Isosurfaces (-1) /
Time Interpolation Value v _#PThe first column is the Time,
< Ramp Delete the third column is the
/ Ramp Delete Al Parameter value at that time.
& Ramp
" Ramp By default, the Time starts at
0. and goes to 1. — | just left it
that way.
| did change the 10 frames to
1000Arames, though.
Cancel /
Animation View / g
jprmatonview
Mode: [Sequence ) | tme[o @t'ﬂme:lﬂ QEndﬂme:\l No. Frames: | 10
Time 0.333333 0.666667
¥ | TimeKeeperl - Time
3 |I# | Contour! - lsosurfaces (-1) fo e 0
b | [contour1 = [1sosurfaces |

TID — March 27, 2019
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Animation in ParaView — the Time Inspector 123
Select this: , L
Unless you've been living in a cave, you know

e poures B what to do with these — hit Play:

Catalyst Export Inspector View Sources Filters Tools Catalyst Macros Help

Collaboration Panel - - oy
.+ Color Map Editar k: [I:g? @ (ﬁj iy (7 T

Comparative View Inspector —

v Information
Light Inspector
Memory Inspector
Multi-block Inspectar
Qutput Messages

. Pipeline Browser

v Properties
Python Shell
Selection Display Inspector

Stati s Inspector
< Time Inspector
Preview 3
Full Screen F11

Toggle Lock Panels

Oregon State
University
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Animation in ParaView -- Animating the Camera 124

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

Oregon State
University
Computer Graphics
mjb - March 27, 2019

3/27/2019

62



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.

Animation in ParaView -- Orbiting the Camera

/

T\ CreatefOrhit

Orbit Pgrameters

Nornial |-0.213653

Origin | 4,50233

Reset Bounds

? X
[o ||o.267125 | |0.238025 |
| |o.822086 | |-0.527783 |
||z.4m3  |[sm827 |
Cancel

Oregon State

University

Computer Graphics
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Saving the Animation

File Es

&4 Seve Animnaticn..

M ParaView 560 84-bit

View Scurces Fiters Tools
pen.. ot
Recent Files 13
Neload Files
Luad State..
Save State...

% Save Data... [SL13

Save Sereenshot...

Expurt Scene.

SEVE GEOIERTy...
Impart Cinema Datahase...
Load CSPRay Materiaks...

Load Window Arangement...
Sirve Wancliww Ascanigerment...

Connect,

Disconnect

Exit Crle Q

e

%@

-

=}

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

126

You can then set some
animation parameters.

I Save BNimation Cgrices o
| =]
Sare and Sealng
Image Resmiuen [ " xfaoa »alg
FomtScang  [acale fonks crocor Bonaly =
Celaring

wreide Colir
S 1 change =l
SwereoMode [y change K
I Tewmguwent Baciground
File Options
ot [ -
QLY [ ot sy, bargoe Fie) K

Animatian dptiom.
Frameoie [}

Frame Wndewr [

ol ul

X gorced

| 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 OGYV files are much smaller than the AVI files.
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New Stuff

Still working on this...

%@

Oregon State
University
Computer Graphics
mjb - March 27, 2019

128

Yes, you can map texture images to scene geometry

Oregon State
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Yes, you can map texture images to scene geometry

M ParaView 5.4.1-RC3 64-bit

File Edit Wiew Sources Filters Tools Catalyst Macros

BB mcEEE Ka

| i\'u] 56 T S| @ solid color -
= = o
g e! OT2® 0 [
Pipeline Browser 5 X
T
[ builtin: ]
!
) spheret
1.

@ @re

Properties Information
Properties 8 x

Apply Reset % Delete ?

Search ... {use Esc to dear text)

|=l Display (GeometryRepresen | [0 &% @ |l

Representation Surface -
Coloring
@ Solid Color -

s Edit ¢ ot v W

Computer Srapmre

129

Miscellaneous
[ pickable

Texture

[ Triangulate

Nenlinear Subdivision
Level

worldtexR.png
—

Block Colors Distinct

Values [

[] Use Data Partitions

mjb — March 27, 2019

Working on mapping data in lat-long to a sphere with the texture on it

Oregon State
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Looks like you can export the scene geometry (in this case to Blender) via X3D files 131

File —»> Export Scene

NS

Oregon State
University
Computer Graphics
mjb - March 27, 2019

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

Oreg—
U‘i “Should” be able to create STL files from legal solid geometry (e.g., isovolumes) this way, too
Compufer Graphics
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ParaView Files

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

Oregon State
University
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Saving the State in Either a Native Format 134

or as a Python Script

M ParaView 5.6.0 64-bit

File Edit View Sources Filters Tools

! Open.. Ctrl+0
B Save State File 7 x
Recent Files L4
Reload Files Fs Lodk i i e st e 09
Examples * || Filename
L My Documents -
Desktop scalimpvim
< Save State... Favarites. wectnepusm
o
% Save Data.. Ctrl+5
5 Save Screenshot...
Export Scene... < >
" R Duta
& Save Animation... Paraliew

Save Geometry...
© Import Cinema Database...

Load OSPRay Materials...

Load Window Arrangement...

Save Window Arrangement...

& Connect...
q%; Ticemmes: “State” means the entire state of the user interface (pipeline,
properties, etc.). The data is not part of the state. When you
Ofe";m — S read the state back in, ParaView will prompt you to show it
University what data file you want included with this state.
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scalar.py 135

# state file generated using paraview version 5.1.2

# —_—
# setup views used in the visualization
# —_—

###H# 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, 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]

# 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
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136

ParaView Menus you will use a Lot
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ParaView Menus: 137

Commonly-used filters

VWCVRPOEL®

Clip Threshold Glyph Warp by Vector Extract Level

Calculator
Contour Slice Extract Subset Stream Tracer Group Datasets

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

Oregon State
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ParaView Menus: 138

File Edit View Sources Filters Tools Catalyst Macros Help

R LI LY X
- ‘_3 iH: :_ﬁ t ;:'é @ Solid Color - Spirface -

Animation Controls

Oregon State
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ParaView Menus: 139

Directional Camera Positions

Oregon State
University
Computer Graphics
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References 140

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

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

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

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