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INTRODUCTION




WHY IS VISUALISATION IMPORTANT?

Visualisation is a communication tool to transmit achievements



WHY IS VISUALISATION IMPORTANT?

Normal people don't understand about SPH.

Why is the left one better than the right one?




HOW CAN THE VISUALIZATION BE IMPROVED?

Bring SPH simulations closer to Visual Effects Industry.

Simplified SPH models have been heavily used in many recent
films.




HOW CAN THE VISUALIZATION BE IMPROVED?

Scientists are -usually- not 3D artists.

We need suitable tools to easily produce high quality
animations.



MAIN GOALS




MAIN GOALS

- Increase the impact on scientific publications and
meetings.

- Improve the appearance of project presentations.

- Explore the suitability of DualSPHysics for graphical
applications.



BLENDER

- Blender is a multi-platform open source 3D creation
software.

- Includes an advanced path-tracing render engine.

- Easily customizable via Python.

®)blender’
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DEVELOPMENT METHODOLOGY

- Evolutionary Prototyping
- A first prototype is built with the initial requirements.

- This prototype will be improved, adding features and
modifications as the requirements are refined.
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DEVELOPMENT STAGES




INITIAL REQUIREMENTS

- Load and update DualSPHysics data into Blender.
- Realistic lighting.
- Texturing support.

- Camera motion.
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FLOATING BOAT SIMULATION

14



* )

=
=
T
<
|
>
=
»
0
o
Ll
T
(&)




NEW CHESS SIMULATION




COASTAL SIMULATION




FoAM

Natural water flows produce foam. This phenomenom occur
due to air entrance into the fluid.




FOAM SIMULATION

- The method of [Ihmsen et al. 2012] was used.
- Allows to simulate foam effects in post-processing.

- Produces foam, spray and buble particles (from now
diffuse particles) that behave different depending on their
position.

- This method looks for fluid particles that can generate
diffuse particles.
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FOAM DETECTION: SPEED DIFFERENCES

Strong speed differences To detect this diferences the
between particles can scaled velocity difference is
originate foam. used:

o= vyl (1=05-R) W(x;, h)
j

0. — Vi — Vj
P iyl
Q= Xi — Xj
T ki = x|
lIijl
1= gl <h
W(Xij, h) = d !

0 otherwise
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FOAM DETECTION: WAVE CRESTS

Instabilities can occur on wave
crests and this can lead toan . = Zﬁl — Z (1-A-A))W(x;, )
air entrance. i

Particles on locally convex P 0 X N >0
ij = n” A

surfaces should be detected. kj Xji-N;<0

o 0 \7i ° I,’\h < 0.6

| 1 9;-A; > 06
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GENERATION

Kinetic energy:

A
| Atoy ]| ,
Clamping function:
:Ef(t + At)
>0

min _—maxy _ min(l,7™)—min(l,7™")
d)(IaT y T ) - Fmax_min ’

Number of diffuse particles
generated by a fluid particle:

Ng = |k(kta|ta + kwc'wc)At
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MOVEMENT

Spray:
Vspray(t + At) = Vspray(t) + Atg

o S UOW(xe(8) = x(0), h)

- V¢ Xd — Xf ]

Ue(xq,t + At) = =4

et AY = == e () — (D), )

Xfoam (t + At) = Xgoam (t) + AtVr(xg, t + At)

Bubbles:

Ve(Xq, T+ At) — Vpp(t
Vbub(t + At) :Vbub(t)+At<—|<bg—l— Ky X, T+ At) bub )>

Xpub(t + At) = Xpup(t) + Atvpyp
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CRUISE SIMULATION
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OPTIMIZE PROCESS

- Parallelize foam simulation with OpenMP.

- Develop a fast C++ library for Blender to load VTK files
directly.
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OFFICE SIMULATION




MOTION BLUR
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MODIFY PYTHON SCRIPTS?

File Edit

Options

Buffers

Tools Conf Help

392 for i in sim_ob

3¢ ry:
blender_script.py

6 [TIMESTEPS]

7 StartingTime

EndingT1m

40 [FOAMPAR
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7 Diffus

ultipli
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USER-FRIENDLY GUI
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NATURAL CREEK SIMULATION




CONCLUSIONS




CONCLUSIONS

Paraview Visualization

Paraview Visualization A

Isosurface view

Particle view

Blender Visualization Blender Visualization

Standard cycles rendering Texturing Support

Blender Visualization Blender Visualization

Improved materials and lighting Foam simulation

Blender Visualization Blender Visualization

Motion Blur Post-Processing & Compositing
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