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-Project #3 j -Project #3 -Project #3
[Prototype] [Prototype] [Finish Prototyping] -Final touches -Documentat work
[Begin User Testing] [[Finish User Testing] | -setup for exhibition -Exhibit
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SCHEDULE

10:00 - 11:15 : Lecture

11:15-17:00 :
Group Work time

1 on 1 consulting

17:00 - 18:00 : Tech Demo & Debrief




REFRAMING BIOMIMICRY

-Biomimicry vs. Bionics vs. Bio-design

-Artificial Intelligence vs. Cybernetics vs.
Cyborgs

-Energy Generation

Tomorrow:

-Living Design & Biosensors

-Agent - based systems

-Representing biology & physics in
software & on-screen
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THE RAIN ROOM
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BIOMIMETICS

Billelgls

 adhesion

® adaptation & reconfiguration

® process complex three-dimensional (3D)

* recycle power

e self-replicate, self-grow

® generate and store energy

® optimization of search algorithms
e artificial intelligence
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EARLY WORK
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BIOMIMICRY vs. BIONICS

Bionics : learning from nature as an
inspiration for independent technical design

Biological Design : ecologically informed
design for sustainability

Biomimicry : nature as a mentor, measure
and model




PROPERTIES of
BIOMIMICRY

FORM & MOTION (robotic snakes)

MATERIALITY (waterproofing)

METHODS OF MANUFACTURE (spiderwebs)
MECHANISMS (velcro, sonar)

ORGANIZATIONAL PRINCIPLES (bird flocking,
swarm intelligence of fish)
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CYBERNETICS & ALl

Implementing a function found in nature
rather than imitating biological structures

Cybernetics : Model the feedback and

control systems [how it is achieved)]

Al : Model the intelligent function of a
system [regardless of how it can be achieved]




ARTIFICIAL INTELLIGENCE

* Autonomous systems

e |dentifying credit card fraud

* Pricing airline tickets

e Corporate knowledge management
e ntelligent devices

e Objects that enhance human abilities




CYBERNETICS & ALl

Table 1. Charactenistic similarities of biology and engineering systems,

Biology

Engineering

Bioengineening, biomimetics, bionics and biomechanics

keleton and bones

[ntelligence

fuscles
Electrochemical
YOWer generation

Svystem

Structure and support struts
Computer

Artificial intelligence

Sensors

Actuators
Rechargeable batteries

Systems with multifunctional materials and structures are developed emulating
the capability of biological systems

Support structures are part of every man-made system

Advances in computers are being made emulating the operation of the human
brain

There are numerous aspects of artificial intelligence that have been inspired by
biology including augmented reality, autonomous systems, computational
intelligence, expert systems, fuzzy logic, elc

Computer vision, artificial vision, radar, and other proximity detectors all have
direct biological analogies. However, at their best, the capability of the
man-made sensors 1s nowhere near as good as biosensors

Electroactive polymers are actuators with functional similanity to natural muscles

The use of biological materials to produce power will offer mechanical systems
enormous advantages
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CYBERNETICS

http://asimo.honda.com/




CYBORGS

cybernetic + organism
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BODY HACKING

A Sixth Sense




BIOMIMICRY in BIOLOGY

e DEFENSIVE
e AGGRESSIVE

e AUTOMIMICRY




BIOMIMICRY in BIOLOGY
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BIOMIMICRY in BIOLOGY
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BIOLOGY
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BIOMIMICRY in BIOLOGY
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WASTE & SUSTAINABILITY
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HOME APPLICATIONS

iRobot's ROOMBA vacuum cleaner




HOME APPLICATIONS

-,

iRobot's ROOMBA vacuum clea:ner
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WAVE ENERGY
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SOLAR PANELS |
MOTH EYES

1m
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WIND TURBINES |
HUMPBACK WHALES
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Solar Sinter
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CRADLE TO CRADLE

CradletoCradle

organic
+ synthetic materials

raw
materials

organic (|izilssvml>l_\'
ol 2) = s wa e

roducts wasl

| o sgperation

biological animal technical

consumption

nulrients

manufacture

product
decomposers

1 100% Renewable Energy Use 5

: i criteria
2 Water Stewardship clean water outpul
3 Social Responsibility positive impact on community

{ Material Reutilization recyclability / compostability

5 Material Health impact on human & environmental
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QUESTIONS??

12:15-—12:35+€itypulse
12:35—12:55Biike

14-40 - 15-00 bioti :
15:00 - 15:20 meta data

15:30 - 10:00 AM tomorrow : individual
group work
See you at 10:00 tomorrow




