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INTRODUCTION

• I was born in Pietrasanta(Lu), Italy, in 19 April 1985

• I receivedmy MSdegreein Biomedical
Engineering(withHonors)fromtheUniversity
of Pisa(Italy) in September2009withtitle
““Developmentof localizationand control
systemsforcapsuleendoscopy”

• InNovember2009I startedmyPhDprogramme
in BioroboticsatScuolaSuperioreSant'Annain
Pisa



MYRESEARCHPROJECT
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My main research interests are in the field of 
development of control, actuation and localization 

strategies based on electromagnetic fields for 
endoscopy and minimally invasive surgery



CAPSULEENDOSCOPY
• Passive locomotion

�¾Passive locomotionbyperistalsis
�¾Passive capsulesdon’t distendthe tissue
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• Magnetic  locomotion 
Externalmagnet

Magneticcapsule



MAGNETICLOCOMOTIONENDOSCOPICPLATFORM
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Teleoperated ControlHuman/Robot  Cooperative ControlControl interfaces experimental validation Control interfaces experimental validation 



LOCALIZATIONSTRATEGYFORMAGNETICCAPSULEENDOSCOPY
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• Developmentof localizationstrategyforendoscopiccapsulecompatiblewitha activemagnetic
locomotion�: improvementforcontrolandknowledgeofpathologiesposition

• Implementationand experimentalvalidationof the
magneticfieldanalyticalmodel;

• Developmentandperformanceevaluationofthedeveloped
discrete-timelocalizationstrategy.
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A POSSIBLEAPPROACHTOINTRALUMINALNAVIGATION

The questforminiaturization:integratingroboticsand nanomedicine
…shrinking a centimeter-size capsule down to millimeter-size to approach different sites within 

the human body (e.g. vascular system, or the spine, or the brain vessels)….
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MAGNETICLOCOMOTIONOFMICROROBOTBYMEANSOFSYSTEMS

OFCOILS
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Tousea combinationofHelmholtzandMaxwellcoilsto performa magnetic
navigationofmicrorobot
• 2 Helmholtzcoilpairs(x,y)

Helmholtz 
coils

Maxwell 
coils

• 2 Maxwell coilpairs(x,y)

Uniformmagneticfield�: Tdesired

Uniformmagneticfieldgradient�: Fdesired





THANKYOUFORTHEATTENTION!!!!
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