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Through 3.8 billion years of history of life, organisms have evolved diverse
materials, structures, behavioral patterns, and physiological mechanisms to
adapt to the environment and solve the challenges of survival and reproduction.
Biomimicry is an approach to innovation that seeks sustainable solutions to
human challenges by emulating nature's time-tested patterns and strategies, and
relies on cross-disciplinary collaboration.

This course will integrate biology, science and technology, and design to (1)
understand the core concepts of biomimicry and analyze the classical cases, (2)
learn and practice the process of biomimicry design, and (3) form
cross-disciplinary team for the annual theme of “Biomimicry Global Design
Challenge” (BGDC) to realize the global issues and common crisis faced by
human beings, and apply biomimicry design to solve their local consequences.
Topics of past challenges include energy efficiency, water access and
management, transportation, food systems, and climate change.
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I. Biomimicry: inspiration & design (~ 6 weeks)
1. Introduction: cases, function, and mechanisms
2. Core concepts: function & strategy, systems,

nature’s unifying patterns
3. Design & design thinking
4. Biomimetic engineering & technology
5. Naturalists on site: observation and inspiration

I1. Biomimicry process and practice (~ 4 weeks)

1. Define the challenge: context and focus

2. Biologize function and context

3. Discover biological strategies by observation,
literature survey, and mechanism analyses

4. Abstract design strategies and emulate Nature’s
lessons

5. Evaluate design’s fit and function

[11. Final project: biomimicry design (~ 8 weeks)
1. Biomimicry Global Design Challenge (BGDC):
research and survey current solutions
2. Biomimicry project: check-points and progress
reports on each step of the biomimicry process
3. Final report: BGDC proposal &
library/inventory of biological strategies
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A. i & %% % p (Majorreference books):
1. Fodmer (1998)( A M en B —3F F 4 SR E DB ) L4 188 f A DA (< 5% D Benyus,
J. (1997, 2002) Biomimicry: Innovation Inspired by Nature. NY: Perennial)
2. Rt (2000) (FoE 2383 ¢ g p AR E P AFHPH) oA AT IR (2 R Vogel,
S. (1998) Cats’ Paws and Catapults: Mechanical Worlds of Nature and People, W. W. Norton &
Co.)

3. @A A (2013) (EELHr AR A L F A E e A p RBIG R AKR) SA DRI RAE
(= #x: Forbes, P. (2006) The Gecko's Foot: Bio-inspiration: Engineering New Materials from
Nature. W. W. Norton & Co.)

45 F % (2014) (X FH I AF TAT R0 02 PH-Kp X pRAT- R EE )
o pEER AR (2 %K Harman, J. (2013) The Shark's Paintbrush: Biomimicry and How
Nature is Inspiring Innovation. White Cloud Press.)

5. Baumeister, D. (2014) Biomimicry Resource Handbook: A Seed Bank of Best Practices.
Missoula, MT: Biomimicry 3.8.

6. Meyers, M.A. and Chen, P-Y. (2014) Biological Materials Science — Biological Materials,
Bioinspired Materials, and Biomaterials. Cambridge (UK): Cambridge University Press.

B. s+ 1 £ (Useful online resources):
1. Biomimicry Institute: https://biomimicry.org
2. Biomimicry Global Design Challenge: https://challenge.biomimicry.org/
3. AskNature: https://asknature.org
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