How to visualize particle data
with ParaView

Aug. 31, 2015



Introduction

 This document briefly explains how to
visualize particle motions with the ParaView.

— This explanation includes a transformation of an
aspect ratio of a system. You can skip it if an
aspect ratio of your data is close to 1.

 The ParaView is an open source application for
3D visualization.

— See http://www.paraview.org/ for more details.



Preparation (1)

* Prepare data.

— Each file includes 3D position of all particles at a
time step in VTK format.

— Number of files is number of output time step.

— Sample Fortran program which produces data files
is attached at the end of this slide.



Preparation (2)

* In order to show spherical particles, a
following setting is required.

— Start ParaView

— [Tools] -> [Manage Plugins] -> [PointSprite_Plugin]
— Check [Auto Load]

— Restart ParaView

e This is required only once.



Notice

e Click [Apply] when changes are not reflec
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Setting a domain (1)

e [Sources] -> [Box]
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Setting a domain (2)

 Change the box size and center coordinate
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Setting a domain (3)

e Reset the box position
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Setting a domain (4)

ect [Outline] to look inside the domain
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Open series of files
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Scaling input values (1)

o [Fi

ParaView 4.3.1

it

ters] -> [Alphabetical] -> [Transform]

|| Ele Edit View Sour

R

) @ P @

e e fe| @i color -

00ls Catalyst Macros Help
PR KAl > D> P | T

: REubbaui/FPeea
Lo w

L& 0 =ef 100

Lc

s

Iranstorm

Translate 0 il
Rotate D il
Scale 1 1

= Display (UnstructuredGridRy
: Representation [Sufacs |

Caloring

iranstorm N

Pipeline Eronser Olayout #1% | +
Pipeline Browser &8 %|| & % 6 FenderView | [)[E](@)
;
[ builtin
@ ) Box|
@ ) stepl00
|
@ B
Praperties 8 x
Apply D Reset
Search _ {use Esc to clear text)

The values in this property
allow you to specfy the
transform (translation,
rotatien, and scaling) to apply
to the input dataset.

@ Solid Color -

< m

== =
Styling

Opacity oo

Lighting

Specular ] 0

Golor Map Editar &>
Search . (use Esc to clear fext) e
(<" ' Render Views




Scaling input values (2)

e Set values for scaling
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e Unch

Scaling input values

eck [Show Box]

(3)

|| gile  Edit

Pipeline Bronser

e

O Layout #1 X | +
3D B9

) @ P @

Pipeline Browser

View Sources Filters Tools Catalyst Macros Help

pe BR »e

< of 100

?- DQQDDDDW@TW&U [
g REdabkdui/Feea
Rew

s

R R

;
[ builtin
@ ) Box|
) stepll
!

@
@

RenderView1 @

00%

Properties
Apply

Search . (use Es

Rotate D
Scale 1

Caloring

= Display (UnstructuredGrid e
Representation (S, face

) Feset

 to clear text)

il 1

il [}

1 -og -
Rese

The values in this property
allow you to specfy the
transform (translation,
rotatien, and scaling) to apply
to the input dataset.

FE

Styline

@ Solid Color -

Cas =

Opacity

Lighting

@1

Specular

i

<

i b

Golor Map Editar &>
Search . (use Esc to clear fext) e
(<" ' Render Views




Change radius of particles (1)

ect [Point Sprite]
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Change radius of particles (2)

e Set radius of particles
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Set trajectory pathlines (1)

o [Filters] -> [Alphabetical]
-> [Temporal Particles Pathlines]
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Set trajectory pathlines (2)

e Set parameters for pathlines

B parzview 4.3.1 64
File Edit View Sources Filters Tools Catalyst Macros Help

e B8 » <l > 0> p 5| Tme) 0 [2fef 100

M = 2t elme o — T EEsdk s ddz[Feed

VWOPREO= 4

Pipeling Browser & X | OLlayout #1 X
ﬁbmmn & % 30 B K Fender\ien | (1) E)(@)

@ ) Box!

@ ) step000*
|

@ W Transform!
N

e

Comparative Wiew Inspector g X

Layaut 3 [ = [3

Onerlay all comparizars

Parameter

) Farticles

Properties

Properties

Search _ {use Esc to clear text)

= Properties (TemporalParticles ToPathli

Mask Points 1

Max Track Length 35

o || Time - P

Max Step Distance 350 180 4 [Select Parameter]

I Channel Amay (Gighal o Local IDs

Comma—separated vales accepted.

‘ = Display {GeometryRepresentation)

Golorine

Clmen] [ we [ &

Styling

Opacity D 1
Lighting

Specular ] 0

Gube Axes -

il . b

Menory Inspe~ | Gomparative Wiew Inspe- | Gollaboration Pe--

Mask Points = 1, Max Track Length = ???, Max Step Distance = (350, 180, 100)




Animation

* Click p» to play a movie
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Sample program making data

program main
implicit none

real(8), parameter :: Pl = 3.141592d0

integer, parameter :: NParcel = 10 I Number of particles
real(8) ::a_ParcelLon(NParcel) ! Parcel position X
real(8) ::a_Parcellat(NParcel) ! Parcel position Y
real(8) :: a_ParcelSig(NParcel) ! Parcel position Z
integer o

integer ot

integer :r tmax

character(len=256) :: FileName
integer :FU=50

tmax = 100

do | =1, NParcel
a_ParcelLon(l) = 0.0d0 + 10.0d0 * (I-1)
a_Parcellat(l) = 0.0d0
a_ParcelSig(l) = 0.0d0

end do

dot=1, tmax

| Calculate parcel positions
|
do I =1, NParcel
a_ParcelLon(l) = a_ParcelLon(l) + 1.0d0
a_ParcelLlat(l) = a_ParcellLat(l) &
& +1.0d0 * sin( 2.0d0 * P1/360.0d0 * a_ParcelLon(l) + 2.0d0 * P1 / dble( tmax ) * (t-1))
a_ParcelSig(l) = a_ParcelSig(l) + 1.0d0 / dble( tmax )
end do

! Output
I A new file is created at each time step.
|

write( FileName, '(a,i6.6,a)" ) 'out/step’, t, '.vtk'
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