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Inspiration & initial design

Initial design: Assembly of a thin tinted polycarbonate part and a
mirror coated clear part laminated with a semi reflective film.

Wave-like extraction
molded pattern

A

A

p-patterning for
diffuse extraction

Tinted PC
~5mm

Goal: Develop digitally infinity light effects with thin, mono-material

<«— Semi reflective film

i ) o Clear PC
designs to accelerate time-to-market and ensure efficient, |
collaborative end-to-end workflows. T

Lightinjection Mirror-coated

from the edges p-textured surface
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Ideation:
concept & visual
intent

Validation:
iteration & prototyping

Production:
manufacturing &
material innovation

Design & aesthetic

Optical simulation & engineering

Laser engraving

Metalized film material

Makrolon

Collaborative innovation process — Experts in each domains
Covestro’s inspirations meeting Ocean™ performances

EXACT OPTICS

. Double-precision computation

. Descartes, Complex Fresnel, Snells
Laws, ...

. High path depth

MULTI-SCALE 3D

. CPU/RAM : no limitfor 3D
com plexity

. Double-precision primitives

PHYSICAL UNITS POLARIZED

. Statistically unbiased CALCULATION

. Energy-conservative . Mueller-Stokes
. CIE 171:2006 certified formalism

(~0.1%) . Materials, instruments

———4 andsources

CONTINUOUS SPECTRUM

. Full-spectrum
MASSIVELY SAMPLED uniform sampling
*  Bidirectional ray-tracing * Nodiscrete biases
«  Metropolis / Sobol sampling *  Fluorescence

. Multi-importance sampling

ADVANCED MATERIALS

. Optical models for surface/volume (BSDF)
. Measurements oriented
. Library & Open-format (XML)



Identifying issues with Ocean™

First model simulations revealed
discrepancies between goal and
actual results

Short length propagation

N
Dot-like wave pattern with

real dot-like color led Undistinguishable diffusive

pattern
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Ocean used to iterate

digitally Tinted PC
absorbance

+ On materials properties
+ On p-patterning

+ On pattern shape

+ On injection strategy

+ On parts thicknesses

+ And more...

Diffusive pattern
uy-structure

Light injection

o . strategy |
Diffusive pattern repartition ;

covestro

Direct edge injection Injection through Thinnertranslucent N\ V4
translucent PC injection part



Validation of desigh and materials
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Validation of desigh and materials
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Covestro light infinity demonstrator — Project’s time-line
Fast and reliable digital iterations for materials, lighting & geometry validation

@« & .
= p Y

]
Optical concept Real-world light Light injection Light propagation Validation of Geometry and
definition sources integration strategy adjustment optimization light effect thickness fine-tuning

A 4

1stiteration , 2"djteration , 3" iteration , 4" iteration , 5t iteration 6t iteration

e
2 2 2 4 1
Weeks Weeks Weeks Weeks Weeks
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Final results & measurable gains
From Ocean™ predictive optical simulation to proven physical performance

covestro

; + Outcome: High correlation between simulation and physical reality
v + Finished product: Functional infinity-lighting demonstrator
+ Visual accuracy: near-perfect match between Ocean™ digital prediction & physicalresult

+ Measured impact up to:
* -70% physical prototyping iterations
* -40% time-to-market
e -30% development costs

22
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Fully digital process with Covestro & Ocean™
High-quality optical material data for accurate virtual prototypes

Imagio® Optical Material Data Compatible, reliable input for Ocean™

GVESUO Imagio® | Optical Material Data

© Christian Rewitz
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} Thank you for your attention

Meet us booth SH8

Validate. Decide. Deliver
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