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• The Persistence of Vision Raytracer

• Started in the early 1990s

• Fully script-based

• All objects are mathematically perfect 
(perfect spheres, not meshes)

Starting with POVRAY



• The Persistence of Vision 
Raytracer

Starting with POVRAY

Wikipedia example image from Gilles Tran



• Free and open-source software 
(Windows, mac, Linux …)

• Used for
• Animated films

• Visual effects

• 3D-printed models
• 3d applications

• Virtual reality
• Video editing

• Produced Academy-award-
winning film Flow (2024)

Blender
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• Has huge number 
of tools for
• 3D modelling

• 2D animation

• Sculpting

• Video editing

• Can model
• Smoke

• Rain

• Dust

• Cloth

• Fluids

• Hair

• Rigid bodies

• Huge community 
– lots of YouTube 
tutorials 

Blender

Images from Google image search



What I can’t do

Image from the film Flow



https://blenderartists.org/t/the-radio-telescope/1233674

What I also can’t do ….



What I can do … (takes about 30 minutes and following a 

YouTube tutorial)

Runs on my mac laptop with no extra tools (i.e. trackpad, normal laptop use …)



Basic ideas

• A light source
• An object in a 3D world
• A camera

Time (for animation)



Basic ideas



Basic ideas



Basic ideas

https://shahriyarshahrabi.medium.com/procedural-chinese-landscape-painting-in-
geometry-nodes-blender-3d-6417403430e6



Quick demo



Modelling some CASATTA-style antennas in 
Marsfield and on an SKA patch

Original 3D design of CASATTA antenna from Maral  Ansari



A 3D spectral line cube

Python inside of Blender:

coll = bpy.data.collections['Collection']

# Read data file

cube = 
SpectralCube.read("cld2_combined_12co_imcombmine_bin2_bin3_2_2pixtrim.fits")

…

new_mesh = bpy.data.meshes.new('data')

new_mesh.from_pydata(verts,edges,faces)

new_mesh.update()

new_object = bpy.data.objects.new('graph',new_mesh)

mat = bpy.data.materials.new(name="Material")

new_object.data.materials.append(mat)

mat.diffuse_color = (1,0,0,0.0001)

coll.objects.link(new_object)

…

Data set from Jo Dawson. Cloud 2, in Dawson et al. (2011)



Not just me



Pulse trains
• Using python to 

load in a pulse 
train from a 
pulsar 
observation using 
Murriyang.

From Murriyang’s P1161 data set
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Modifying videos

With thanks to Wenhua Ling



Extending Blender

https://cgcookie.com/posts/the-ultimate-guide-to-the-
best-blender-add-ons



• Murriyang is very popular in the 3D-model 
shops online! (https://www.turbosquid.com) 



• Probably not (not modelling 
EM-waves), but …

Can we model radio waves?



LuxCoreRender is a physically correct, unbiased rendering engine. This 
means that LuxCoreRender does not use tricks to imitate real world 
behavior: all calculations are done according to mathematical models 
based on physical phenomena. In LuxCoreRender we will always make 
the ‘unbiased’ design choices.



https://www.blender.org
• Highly recommend a play
• Easy to download and get 

started
• Free

• Amazingly powerful
• Hugely fun
• … but …
• Can it be scientifically useful?  

Not sure

https://www.ursi.org/proceedings/procGA21/pa
pers/URSIGASS2021-Sa-J11-AM2-3.pdf

https://www.sciencedirect.com/science/
article/abs/pii/S2213133724001422



Australia’s National Science Agency

george.hobbs@csiro.au

Thank You

Based on: https://www.youtube.com/watch?v=HCBW4fNAjBg

mailto:george.hobbs@csiro.au
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