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La RoboticaBloispirata

Scienza e tecnologia
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La Robotica oggr cosa e un robot?

Machine capable of carrying out a complex seriesof actions automatically
(Oxford English Dictionary)

Autonomous machine, capable of sensingits environment, carrying out computations to make

decisions, and performing actions in real world
IEEE (Rodney Brooks, founder anfdrmer CTO ofiRobot, RethinkRobotics, and currently of Robust.Al)

Machine that senses thinks, acts (perceives, decideswhat to do in response, then acts on the world)
Gill Pratt,CEO at Toyota Research Institute
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Il talento della Natura nella complessita del mondo

Immagini tratte da: pixabay.com
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Bioispirazione... da oltre 500 anni

i ' OE ¥y 8 Wigndi 4 po imparare.
Questabenignanatura ne provvede in modo
che per tutto il mondo tu trovi dove imitarea 1 y

Leonardo da Vinci
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Bioispirazione... da oltre 500 anni
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alle superfici idrofobiche e al Velcro alla volta e giochi di luce della
autopulenti (velours: velluto + crochet: uncing SagradaFamilia
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| caso del geco
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Bioispirazione in robotica: il caso del geco
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Slide courtesy of Prof. Mark Cutkosky, StanfordJniversity
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Bioispirazione in robotica: il caso del geco
e del robot StickyBot

Video courtesy of Prof. Mark Cutkosky, StanfordJniversity /4%,
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Bioispirazione in robotica: il caso del polpo
e la nascita della roboticabioispirata @ 6 O2 vy |
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Transparent Plexiglas tube
with graduated scalel

Supporting Plate

Margheri, L.,Laschi, C., Mazzolai, B. (2012) Soft robotic arm inspired by the octopus. I. From biological “ DEASCUOLA
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Biological Results (Octopus vulgaris) Robotic Solution and Performance Measure method
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Video courtesy of: The BioRobotics Institute,
ScuolaSuperioreJ [ Ty & 11 [
Credits: MassimoBregg Kepach Production
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Lo studio del ruolo

delle ventose

Tramacere et al. (2013) PLOS ONE;

Tramacere et al. (2014BeilsteinJournal
of Nanotechnology

Tramacere et al. (2015) Interface Focus
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Adaptable soft arm for harsh environments

K=
% Adaptive grasping: self adaptable soft arm oo
@nll with grasping capabilities for harsh environment "
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Design Materials

Conicalshape Fully soft

370 mm length A softerskin (E = 0.07 MPa)
30 mm maximum diameter A stiffer core (E = 0.34 MPa
4.5 mm minimum diameter

9 suction cups

Actuation Control

Tendon-driven actuation Teleoperated system
Fluidic suction network
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Mazzolaiat al. (2019)Advanced Intelligent Systems
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Il sorprendente regno delle piante

IL POEKERE

),Egg"
e MOVIMENTO
DELLE PIANTE

Immagini tratte da: pixabay.com
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J Aap@oydi pietre che si
son mosse, di alberi che

hanno parlatoi
William Shakespeare, Macbeth
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1 proge’[to GrOWBOt GRO Coordinatrice: Barbara Mazzolai
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Studiare la capacita di movimento, ancoraggio e crescita delle piante rampicanti per la
realizzazione di nuovi robot che si muovono creando la loro struttura adattandosi e
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https://www.growbot.eu/

Senzauncini

Conuncini

Micro-uncini per robot rampicanti

Pelleartificiale Poliestere

Velcro

N\
~ MICROPATTERNED DEVICES

WILEY-veH |

Fiorelloet al., Advanced Functional Materials(2020);
Fiorello I. and Mazzolai B.; RIM (2020);
Fiorello et al., Living machines (2018)
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Dalle piante per le piante:
monitoraggio, cura, e agricoltura di precisione

ENI Award 2022

REVERSIBLE ATTACHMENT ON PLANT LEAVES YoungResearcherof the Year
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Il progetto |- Seed

Semi robotici biodegradabili per il monitoraggio ambientale

Coordinatrice: Barbara Mazzolai
www.iseedproject.eu
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http://www.iseedproject.eu/
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Pelargonium appendiculatum

-y . 6“4X <_:L'

Dalnaturale] EET [ iy A2 Ar A[ E¥

| /, ',
Cecchini L, Mariani S,*RonzanM, Mondini A, Pugno N,* Mazzolai B*4D Printing of Humidity- Driven Seed Inspired Soft Robots, P B DEASCUOLA \s ,,l a2 a
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Nuove frontiere per il monitoraggio ambientale
Ecorobot biodegradabili soft

a DEASCUOLA (s::" a 2 a

Immagini tratte da: pixabay.com LIFE COMPANY




La "mia" ingegner!

"Scopri cosa ti piace fare meglio e chiedi a qualcuno
di pagarti per farlo" Katherine Whitehorn)
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La bellezza della multidisciplinarieta

Biological

Biomechanical
Model

Model

| m

Measurement
UNIVERSITA DI P1SA

GIC. o
SCUOLA DI INGEGNERIA 'New tools and methods o { 4y, Stazione
) | % Zoologica
BSC MSC PhD f\-j § Anton Dohrn
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Biomedical BioRobotics | Behavieral findings il
on the octopus specifications
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