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Simulating materials with unusual microstructures
DI (FH) Thomas Radeke
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Thomas Radeke

Born 1982 in Berlin
Studied Information Design

Teaching 3D Graphics & Animation at FH ‘ JOANNEUM

University of Applied Sciences JOANNEUM University of Applied Sciences
Graz, Austria

Loves 2D/3D graphics, programming, (retro) videogames, photography, technology in general

Website Talk info & Downloads
rahdick.at http://goo0.gl/K3F3EU
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CRTs and
other subpixel
displays

Retroreflective
surfaces

Security
holograms

Wooden
surfaces with
reflective
anomalies

Lenticular
prints



CRTs and
other subpixel
displays







1 ’ “ ' '00..00..00.
|' :: " Ioo..oo..oo.
' ' ' .0 .. .0 0. .0 ..
T+

oo.poo oo
*e GG" e
33:3!:3?" JH( 8]
roveoseoiiiibiigigm
”:”“‘II Wi
cozesssoiiiilbING

L

https://en.wikipedia.org/wiki/Subpixel_rendering#/media/File:Pixel_geometry_01_Pengo.jpg
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Security
holograms



https://en.wikipedia.org/wiki/Security_hologram# http://www.holoteam.com/picture/en/product/
/media/File:Nokia_Battery_Hologram.jpg hologram_security_stickers_05-1.jpg



Search keywords: iridescence, thin-film interference, structurual coloration, diffraction

incident light

Tulip “Queen of the Night” Compact Disk (CD)
specular reflection
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http://www.colours.phy.cam.ac.uk/iridescent-tulips/
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Physically correct OSL shader http://www.elysiun.com/forum/showthread.php?
by Migue| Secrop” Porces , 340095-A-complex-approach-Iridescence-in-cycles

Render time: 34 minutes
@ 1600 samples
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Wooden
surfaces with
reflective
anomalies



IKEA BJORKUDDEN kitchen table
http://www.ikea.com/au/en/catalog/products/20161756/















object-space tangent-space



X-axis +/- 90°

Y-axis +/- 90°

Z-axis stays
constant at 100%
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http://processing.org

LenticularCombine | Processing 3.0

Datei Bearbeiten Sketch Debugger Tools Hilfe

©0

LenticularCombine L

T | setup() { =
size(l06, 1068): |
surface.setResizable(true):

4c

41 { fill blacl

43 sackeround(8) ;

43

44 /| create array for input images

45 input = new Plmage[numPictures];

45

47 ! load inpus ::-1;"7.-

48 for (int 1 = @; 1 < numPictures; i++) {

49 input[i] = loadImage(directoryName+"/"+i+".png");

56 }

1

create output image based on first input image
imageWidth = (inputle]. chenumPictures+{(input[@].widthxgap))*(repeat+l);
t imageHeight = dinput[@].height;
output = createlmage(imageWidth, imageHeight, RGE):

EM Konsole A Fehle

Script download
http://rahdick.at/en/02_projects/
2015-09-01_blender _conference_unusual _materials



| Rl Render  Window  Help @ Defaul ER v [ ] ) v216| VersaTa404 | Faces: 270,573 | Trsi 541,236 | Objecki/SY | Lamps /0 | Mern: F0.85M | Carmera .

w ¥ Transform | ,/7_ = ¥ Transform

[
£
I - | P ~ : —
Transiate ; _ | Location: -
Ritate < X am 'S
Scale ¥ 15m ¢ 15 :
[Mlm:n' ] < [ A -lim = = L{
¥ Edit o : i ag* o S
Duplicats i ¥ £ o
Duplicate Linkad [+ 2, By _
A e ———eeeee C:..-': El
Ve 3
il m LI Ly
» History = e »
X 1000 o [ k
¥ L.000 i slin
= =)
oy z 1000 i : =
X 5] £
\\ T Groase Pencil i

\ ( Lens: B3mm }

EEE

S EE

) |. End Ikm

| s

o

! J | | e eaan a3 .

TEW

/ (- i Om )
)} T Om
. al om

\\‘ / . Suibsedhesin

p—= \ / | Toogle Quad View ]

RS I
2] vew seen awt omes (CXTSET) (O

D FWEEBEE s ¢ B

G

 « Sigm! om *



File  Reoder  Window  Help i K composiing  [<H{53)

WRTE | Verts: 8460 | Faoes:d 007 | Trisif,0ks | Ghjects: 17 | Lampsi0i | Mem:82.38M | Plane::

Test with Normal Map instead of geometry

[(x o] 1000 -}

¥ 1000 ¢ |

Image considerably darker and noisier, ! e—

not the same effect! e

» Light Pathe

¥ Film

ol Widh: 150 ¢

Material 002

W Lokt Cuirsor’
@ Lok Camerto View
Clip:

g

@ RanderBarder

¥ 30 Curser:







Conclusion

Subpixel displays Wood Glossiness

Shader only Shader only -

Problems with shifted Needs measured normals
pixel arrangements for 100% accuracy
Retroreflectors Lenticular Prints
Geometry ' Geometry = 7 N

Doesn't scale well Fast & accurate.

Normal Map
Slow, noisy & inaccurate

Shader only
Fine for almost all purposes

Security Holograms

Colorful Fake
Not accurate but looks ok

Secrop's OSL Shader
Accurate but slow
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