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LAAS
CNRSAlessandro’s Inception
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Automatic Control Class 
(2002)

(probably) the first feedback block diagram I wrote
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LAAS
CNRSAlessandro’s Inception (con’t)
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Robotics Class (2003)

my first derivation of the Lagrangian model
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LAAS
CNRSAlessandro’s Inception (con’t)
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Robotics Class Project 
Motion Planning for the Filippo’s Car

Unicycle  
Only two constant inputs: 
• Forward straight 
• Backward in circle
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LAAS
CNRSAlessandro’s Inception (con’t)
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Control Robotics
nonconventional 
‘Challenges’

1) Solid control perspective to robotics 

2) Interest in nonconventional problems
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LAAS
CNRSFrom Filippo’s Car to Antonio’s Drones

‘Antonio’s’ Drones 
•The Spider-Rotor 
•The Protocentric Aerial Manipulator 
•The Tilt-Hex 
•The Omni+7 

No time for: 
•The MAGMaS 
•The Monkey-Rotor 
•…

6

http://homepages.laas.fr/afranchi/robotics/
mailto:antonio.franchi@laas.fr


01.2018 Antonio Franchi | CNRS, LAAS-CNRS — https://homepages.laas.fr/afranchi/robotics/ — contact: antonio.franchi@laas.fr

LAAS
CNRS1) The Spider Rotor
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1) Two feedback linearizing (flat) output pairs

2) Full state observable using  
only gyroscope and accelerometer!

cable tension
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LAAS
CNRS1) The Spider Rotor (con’t)
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http://homepages.laas.fr/afranchi/robotics/?q=node/293
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LAAS
CNRS2) Protocentric Aerial Manipulators
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⇒EE-position are flat outputs 
Protocentric = first joints at the CoM of the first body
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holds also for elastic joints but relative degree grows quadratically!
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LAAS
CNRS2) Protocentric Aerial Manipulators (con’t)
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static compensation

no compensation

whole-body control

http://homepages.laas.fr/afranchi/robotics/?q=node/416
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LAAS
CNRS3) The Tilted Hexarotor
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Only one total thrust direction

Platforms with generic rotor configuration:

Several total thrust directions become possible
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LAAS
CNRS3) The Tilted Hexarotor (con’t)
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(wrench observer: DeLuca&Mattone 2005)
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LAAS
CNRS3) The Tilted Hexarotor (con’t)
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Independent Position/Orientation Response
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LAAS
CNRS3) The Tilted Hexarotor (con’t)
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Compliance: 
the robot is told the surface is horizontal
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LAAS
CNRS4) The Omni+7

15

Can ‘omnidirectionality’ stem 
from unidirectional rotors?

connection with grasping [Bicchi&Kumar 2000]

⇒ at least 7 rotors needed
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LAAS
CNRS
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4) The Omni+7 (con’t)
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optimization of 
condition number 

(similar to a 
manipulability index)
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LAAS
CNRSAlessandro’s Inception
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Control Robotics nonconventional 
‘Challenges’
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