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Bio-inspiration ... what’s in a name»
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Bio-inspiration ... the role of biologists:

Abstract  Biological knowledge is becoming an impor-
tant source of inspiration for developing creative i

to engineering design problems and even has a huge
potential in formulating ideas that can help firms compete
successfully in a dynamic market. To identify the

For a in technical insights
have 10 be made understandable for non-experts i biology, 1 ¢ the project
partners from engineering, ph or chemistry. The next step deals with the

For designers to successfully use biologically inspired design in a systematic way with the problem driven approach, we
need efficient methods 1o translate biological abstractions into technical solutions. One promising way is W expand the
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Evolution towards a grasping tale Evolution towards a grasping tale
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Phylogeny
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Morphospace occupation Ventral bending patterns
* Cumulative
I ventral 1%
bending
angle ()
T 500°
o
Position along the tail (%)
Vertebral shape variation [ Neutens et al. (2017) Warine@GUGC 2026
11 12



14/08/2024

e

“Hese 90005488

L)

x
\

[LALA

L
=
L]

M

e S TR R

... and back

Degrees of freedom
Muscle architecture
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From biology to bio-inspired
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Muscle strain and grasping

Head Tail
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Bio-exploration - why a square tail>
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Armor organisation
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Why the seahorse tail is square
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Muscle organisation

Modelling tendon-muscle architecture
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Modelling tendon-muscle architecture
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In silico evolutionary optimalisation In silico evolutionary optimalisation
# segments # segments
bridged bridged
15 - 15

g - Maximal ventral
g bending
H (curvature in degrees)
H
7 -
0 Number of 25 0 Number of 25
muscle-tendon muscle-tendon
Units (in simulation) ©Marzougui Units (in simulation) © Marzougul 0.
WarnegGUGC 2024 Harne@xUGC202

25 26




	Slide 1
	Slide 2: Bio-inspiration … then
	Slide 3: Bio-inspiration … now
	Slide 4: Bio-inspiration … what’s in a name?
	Slide 5: Bio-inspiration … the role of biologists!
	Slide 6: Levels of marine bio-inspiration
	Slide 7: Evolution towards a grasping tale
	Slide 8: Evolution towards a grasping tale
	Slide 9: Pipehorses, pipehorses, pipehorses, …
	Slide 10: Phylogeny
	Slide 11: Morphospace occupation
	Slide 12: Ventral bending patterns
	Slide 13: Rigid vs flexible paradox
	Slide 14: Rigid vs flexible paradox
	Slide 15: Soft vs hard robotics
	Slide 16: From biology to bio-inspired
	Slide 17: … and back
	Slide 18: Muscle function
	Slide 19: Muscle strain and grasping
	Slide 20: Armor organisation
	Slide 21: Bio-exploration – why a square tail?
	Slide 22: Muscle organisation
	Slide 23: Modelling tendon-muscle architecture
	Slide 24: Modelling tendon-muscle architecture
	Slide 25: In silico evolutionary optimalisation
	Slide 26: In silico evolutionary optimalisation
	Slide 27: Where do we want to go?

