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* Schmitt 8 Photonics

* Materials science and technology ® Sensorics

% Surface science 10 Robotics
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! Biomaterials
2 Cuticle
% Chitin microfibrils

* chitosan
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> Shrimp
¢ Silk

7 Cyphochilus (Scarabaeidae)
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' Dynastes Hercules (Scarabaeidae)
2 Scarabaeus sacer (Scarabaeidae)

> Ground beetle (Carabidae)
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> Aquarius remigis (Gerridae)
* Microsetae
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! Non-close-packed

’ Hexagonally close-packed
* Stenocara gracilipes (Tenebrionidae)

«ie JL 0) - J () Trogonoptera brookiana 4l ,, Ju A K&
s I s 1 gy U530 ik () I (555 K s Ko s 5 (€)

o S leaEs S dnTB (@) e b 4 Sl 4t

sl

220 S o Oledir cilaais ol ot 6 (sl (55
23 by ks sl S Bl V'“‘“K‘ & Culex pipiens
ot Sl sl et ) 53 (4SS 3 Ll w
S8 e wlo 4 515 3 5 '(NCP) (glsutivtinn b Al
Bzl o Il 53 ol i Sl o (5355 1 0
oo ol 5,5n (HOP) o3 125 s 2 535 L
Ll a o slaesi= 53 e e ls 055,5 le

DAL s

Culex pipiens «iy as L> o A Jsa

(ommatidia) ol i S e ei ) oliw axlg SO T

WA olo (63 ¢l o )bads s Jlos eple sLis ay 25



e e

HAIRY

-4—— distally

35 2 Stz G C 5A) 18lo D 5 C) 5 oo slaand; g0 B 5 A) il i 5 b S glajlirlag ) VY S

Syhp i 035 SR LT WS15 & () JS08) ol Lo
4 Cslie o S A o b5 | (S DLl s S
Mol Lo 6 cnles 5 225

S 5T gl S 5 ey 03la 5 Ol 5l
i 55 Jold ojle b ol St gl gosleaSs
b SIS G 0 1 O 6 i S ol ol I 3 ol
DY I3l e S 1, K 5055

osbe Ol e J2alS 5 (L lbci ) ccmr SoudE il 5l 4 S
s e b Sbaer M Gl sl Aol s
ol sl 5 b 8L s Lol 2l el e
Jsa ol a8 oGl 1 gl S e 5 Oy &S
PN O S AR KU ISP VIS WV PN R
i ol 4 St Gl S 5 Sk
SN 3 b Sl 6 S VU Sl 5 e
oSl Gl Uy e geas lacar L oawlie ;5 oS ool
SOy e e pe S o bl s (gl Sl
25 O S8 S Oy sl & Jlail SV
ol r ol Sl (S il b st e JLa]
Sl e kb b & (SE e 3 dtes o
03,55 o Sla Sl plie W55 o3 cam o 0l gt

dﬂv\ibﬁfu’ S ) 03 g2 QL.«JT ‘-;>-\‘).>.- r&b BE Qubﬂ)ls

! Capillary adhesive force
* Stenus (Staphylinidae)
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Cornea (facet)

Crystaliine cone
Upper iris cells

Matrix cells of cornea

Lower iris cells

Sensory cells

Rhabdom

Axons (form optic
nerves)

Structure of an ommatidium
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* Bielefeld
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The incident light is guided as if drawn

Incident kght
from the top to the base of the wedges
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! Morpho didius (Nymphalidae)
> Subwavelength Structure Coating
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! Corneal nipples
> Hawk moths
> Weevils

* Longthorns
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5 Cerci
¢ Biomimetic strain sensors
7 Halters
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Gas-filled Cavity

IR-Window Housing

Membrane

IR-Absorber Optical Read-out
System

Compensation Leak
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! Pyrophilous

2 Biomimetic robot

* Periplaneta americana Linnaeus (Blattidae)
* Scarabaeus galenus (Scarabaeoidea)
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! Biomimetic air vehicles

2 Defense Advanced Research Projects Agency
3 Biomimetic micro air vehicles
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