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IS POLLUTION A
BYPRODUCT OF
POOR DESIGN?



The Problem

What is poor design costing us?

40B 8.6%

Dollars Wasted Of Economy
From not being Is currently
able to repair ‘circular’

electronics

- US PIRG - CGRi
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Cents per dollar

Are wasted in
MFG due to
inefficiencies

- Forbes

35k

Decisions Made

Consciously by
the average
adult per day

-UNCTV



A New Design Mindset




The Mindset of Convergence

What is it?
Convergence is a mindset to encourage others to
gain a new perspective on how to solve problems == —
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Can Procedural Modelling

(from M&E) be used to make
Industrial Design more
sustainable?



Our Research Collaborators

Converging Personas & Processes
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Architecture academics / .. using Media & .. to make Product

professionals .. Entertainment Tools .. Design objects.




Our Approach

How to explore the intersection between Procedural Modelling and Industrial Design -
As it pertains to Sustainable Design?
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Brainstorm - Contrast,
compare and distill
potential intersections
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Conduct a survey and
follow up interviews with
a series of industry
experts
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Aggregate, cross
reference and evaluate
all results



Our Approach with Our Collaborators

A parallel inquir
P d y Can Procedural Modelling (from M&E) be used to
make Industrial Design more sustainable?
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= Ideas about how Procedural Modelling (from M&E) be
used to make Industrial Design more sustainable?




Our Approach with Our Collaborators

A Industrial Design Case Study: Chair




Talk Unpacked

Quick Overview

= Procedural Modelling

e .

« Autodesk Technology Centers / A%
Resident F AR
= Qur Approach

= Lessons Learned

Courtesy: Nic Lee



Intro’s

Tyson Fogel Matthew Spremulli
Workshop Supervisor Development Manager



PART 1
Procedural Modelling(?)



Procedural Modelling

What is it?

Procedural Modelling helps designers create 3D -

models, textures, effects, graphics, and/or
animation from sets of rules  — or procedures.

The advantage to using “Procedural Modelling” is
that it can create large/complex “scenes” from a
much smaller digital footprint —and allow the user
to modify the procedures to tweak the output.
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Courtesy: CGChannel



Procedural Modelling
What is it?

Procedural Modelling is NOT new. The first
comprehensive book on the emerging
technology was published in 1994!

Procedural modeling has traditionally been
employed in the Media and Entertainment
Industry to help designers and creators automate
asset creation for output like games or movies.

Since 1994, there have been many tools that have
been leveraging this tech., exposing different
ways for designers to interact with procedures.
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"...proceduralmodelling
tools are an extension
of my'mind.”



Autodesk Technology

Centers
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TECHNOLOGY CENTERS

CREATING BETTER,OUTCOMES
TOGETHER

The Autodesk Technology Centers catalyze new possibilities for making
through the power of connection. We bring together a global network of
innovation leaders, data-enabled fabrication workshops, curated
experiences, and forward-thinking ideas to empower innovators in
achieving the new possible, together.

About the Technology Centers




What is the AAVS? ‘

An Outsight Network Resident

LN

g

Carla Juagaba Adniatica (Online and On-sita)

Rio de Janeiro (Onling)

Stz ez Cetoga A 1 o e L S Lo Siruchre lors tew W
ExrermMENTAL BamBOO
END b 121"1 JANUAH"" 2“14 5 July to 18 July 2021 & Julyto 17 July 2021 9 July to 17 July 2021 © Julyto 17 July 2021

Appyy 6 dma 3034 oy Tasy Appiy B 9 ket Aty hay

PoaT au Prmce, Ham ]

Uncommon Walks (Online) Pedssu'lc Radicals The Possiblity of an Island
IR —— TN
0 July to 18 July 2021 12 July to 25 July 2021 14 July 10 25 July 2021 17.July to 25 July 2021
Appyey o sy Aoy S kg3 Ay g T bg et Ayt g0t

LHAT TIOLT

Shenzhen (Online) AA Online Summer School Think Tank (Online and On-site) Seoul (Online)
Dot N Wiratsachas T 8 pAsh e y— TomemnySatent s ———

9 July to 30 July 2021 19.July o 6 August 2021 20 July to 30 July 2021 20 Julyta 20 July 2021

ey £dp2an Ay iy 2 Ay 4 kg2t




16 August to 29 August 2021
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“Collaborative” Researchers

Vahid Eshragi Ali Farzaneh James D’Alessandro  David Correa Isabel Ochoa James Clark-Hicks Nic Lee
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24 students (16 different countries)



P 4

PART 3
Our Approach
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Brainstorming + Experimentation
Step A
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Ind. Design Case Study: Chair

Step A




Ind. Design Case Study: Chair

Step A

Dev%lfcrjlgwent Material
Lifecycle

. = Value of PM




Ind. Design Case Study: Chair

Step A

© Biomimicry ()

@ Design for “Afterlife” o

© Design for “Repair” X

O Manufacturing Modifications @@
© Design for “Awareness” |32



© Biomimicry ()
Step A

Use procedural modelling to emulate a
form or process observed in ‘nature’

Why Biomimicry?

Our largest circular and self-sustaining
system (Earth), has proven the value of its
functions by lasting thousands of years
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© Biomimicry ()

Distribution

Material
Lifecycle

Industry Example:
Whale Power Tubercle
Turbine Blade = Value of PM




© Design for “Afterlife”
Step A

Use procedural modelling to enhance
functions like biodegradability,
recyclability, decomposition,
transformation, etc.

Why Afterlife?

Waste does not exist. Provide an ecosystem
with the nutrients it needs to flourish




@ Design for “Afterlife” %
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© Design for “Repair’” £
Step A

Use procedural modelling to keep the
product in the lifecycle as long as possible
and allow for a degree of repairability,
recyclability, modularity, or disassembly.

Why Repair?

Smarter design comes from understanding
product usage, wear/tear, usage patterns
and ergonomics.




© Design for “Repair”
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Design Ideate
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Material
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Development

Prototype
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Iterate

Validate

Industry Example:
Discolor Tyre.



O Manufacturing Modifications
Step A

Use procedural modelling to intentionally
reduce energy or material in manufacturing
processes? T

Why optimize for MFG?

Eliminating or ‘designing’ out waste, time
intensive or energy intensive phases within
a manufacturing operation can contribute to
sustainable design.



O Manufacturing Modifications @@
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Development Material
Cycle Lifecycle

Industry Example:
Metafold = Value of PM




© Design for “Awareness”
Step A

Use procedural modelling to communicate
the creation/use of an object to alter
consumer perception and consumption
awareness

Why awareness?

Encoding a story about ‘how much material
or energy’ was used in the making of the
object can provide ongoing context and
awareness to those that use it.




© Design for “Awareness” [SZ

Lo d Development Material
Cycle Lifecycle

“The Idea of a Tree”
Mischer Traxler 2008 = Value of PM




Surveys & Interviews
Step B

1. Why Procedural Modelling?

2. Procedural Modelling VS Other
Computational Design Tools

3. Procedural Modelling for Functional Design

4. Procedural Modelling for Sustainable
Design?

Each question contained a cluster of sub-
guestions to better understand the ‘how’, ‘what’, &
‘why’ of procedural modelling across industries.




PART 4
Our Observations



Observations & Lessons Learned
Step C

Morphological Experiments between

Force and Form

FINALREVIEW (SIS ' 'a *,

FRIDAY AUGUST 27, 2021
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TORONTO-BOSTON

A Online AA Visting School
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SCHOOL OF ARCHITECTURE TECHNOLOGY CENTERS



Observations & Lessons Learned
Step C




Step C

PORIFERCUS WASE



Nomenclature vs.
Syntax

Courtesy: Aslan Jafari @JafariAslan
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Sustainability + Functionality

Step C - Observations & Lessons Learned

Cross Technology Interaction Scenario Impact/Difficulty Ranking

Compelling / Impact
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Sustainability + Functionality

Step C - Observations & Lessons Learned

Design Strategies

N &

AFTERLIFE for the win. It The MANUFACTURING
is our biggest MODIFICATIONS 2.0
opportunity. debate.

=

Cultural AWARENESS is a
must. It could change
consumer perception.



Can Procedural
Modelling be used to
design more
sustainably?
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