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A Leadership role in aerial robotics and unmanned aerial systeg

A Personnel:
75 members10 Full time professors, 4 Post doctoral resee
56 researchers and engineers, 2 technicians and 3 administr:
and services staff
Collaborationof 4 Professors

A Current participatiorin: )
12 European FrameworRrogrammeprojects(Robotics, Galileo, SESA
Transportation, Clean Skiesgluding the coordination of one
(AEROARMS), ERC Advanced Grant
3 National Research Projects
5 contracts with companies

A Technology transfer to companies

A Collaboration withFADACATEC

A 4International Awards and® National Awards in the last 2 year
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Working at height remains one of the biggest
causes of fatalities and major injuries
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GRIFFIN

A WhyGRIFFIN ?

Hight durationof few minutesenough?
at the sametime

How can these aerial robots physically interact with peopl
and objects safely?
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Biological inspiration

Bat Mammals with four legs: flying squirrels
and colugosanglide between trees.
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Biological inspiration
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Objectives

GRIFFIN

Energy and safety

ERC Advanced Grant
General compliant aeridRobotic manipulation systermtegrating
Fxed andHapping wings tdNcreaserange and safety
GRIFFIN

Aerial robots withgliding and flapping wing phaseswhich are able to
perch on curved surfaces to fold the wings and maintain contact by usi
grips or hands and to perfomiexterous manipulation

Anibal Ollero.The Griffin ERC Advance@rant
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GRIFFIN

A Methodsand tools forsafeand efficient flying robots with dexterous
manipulationcapabilities
o Designs asvell as control, perception and planningethods
1. Gliding or low frequency flapping,
2. Shortperiod of higher frequency flapping, in order to perch
close to the manipulatiotocation

3. Once the limbs are fixed to thatructure
with fixed contact points by usirie
grasps the wings, should be folded
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A Existing Robotic Birds
FestoBird

Clear FlighRobird

A Better flying capabilities:
More efficient use of wind
Compliance
Hasticity of wings

A Manipulation capabilities

r Aeas'o“ o
o
3 A
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4. Dexterousnanipulation

A Manipulation by controlling force interaction
and the equilibrium of the body

A Compliance

A Reactsafely againsperturbations

Takeoff by unfolding and flapping the wings and
then transitioning to gliding, and eventually
changing to low frequency flapping, to fly back

Anibal Ollero.The Griffin ERC Advance@rant
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A Developmenbf tools, to facilitate the design and to pave the way for
future application of the involved complex robotic systems.

o Designrobots with different complexity in number @oFsand
size, avoiding th&hole redesign, which is very usual in aerial
robotics.

o Thesoftware toolswill be able to perform the kinematic,
dynamic and aerodynamic analysis and to simulate the closed
loop behaviourwith appropriate control algorithms.

0 Use of the tools t@enerate real time control software

o Toolsto facilitate the application oAdditive Manufacturing
(AM) and Shape Deposition Manufacturing (SDM) allowing the
integration of different materials, as well as sensors, actuators,
and electrical and electronic components in the body

5 S Anibal Ollero.The Griffin ERC Advancedrant
‘%;?f Kick-off meeting,Novemberl6, 2018
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GRIFFIN

1) Transitions fixed wings <--- > flapping wings <--- > perching
or grabbing
A Aerodynamic models of transitions
A Extension to flexible wings
A Control systems based on the models

Anibal Ollero.The Griffin ERC Advance@rant
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GRIFFIN

2) Perchingbased on orboard perception, planning and learning
trajectories

Landing on constrained and c
Cameras and lasers sensors

Learning technigues: saliency mapsd deepearningtechnigues
for fast landing place detection

Dynamicvision Systems and event cameras for faster percepti
Closing the loop for landing

To Po o Do Do

uuuuuuuuuu
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Challenges

3) Manipulation with fixed contact points subject to destabilizing forces
A Active control of the compliance of the body to adapt to perturbat

To T To Do

and, at the same time, to provide enough accuracy for the dextel
manipulation

Jointanalysis of equilibrium and manipulability conditions

High frequency integration of visual perception and f@ensing
Cooperative manipulation
Learning techniques

Anibal Ollero.The Griffin ERC Advance@rant
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