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WP 1: Mechanical Design of Soft Bodies and State Estimation Project:. MAMBO WP 2: Control of Underactuated Systems with Soft Bodies and Vision-Based Control

Long term: Design universal aerial gripper composed of

Objective Shape Control of Soft Body flexible bodies Objective Features tracking from RGB-D data

Short term: Manipulation of single soft body through
combined action of two UAVs

Mechanical Design of Soft Bodies and State Estima- Shape Control of a Tether Cable Using Visual Servoing = Estimation of the normal to the plane containing the

tion . . tether in the world frame from observed point-cloud
T T = = Derivation of a geometric model for the control task L . .
: : : ] N o : = Rejection of the noise on the estimate of « by
= Create finite-dimensional model of e %( - = Determination of relevant visual features and related S . .
N7 considering the plane vertical due to gravity

Interaction matrix
= Tracking of visual features from RGB-D vision

infinite-dimensional physical soft body

= Implement simulator of flexible body under action
of two drones

= Design control approach to manipulate body into
shape and validate experimentally

i S22 S22 S = New set of cable points obtained by projecting this
C=———=0 u plane into the camera frame for better depth estimation

(a) Approach phase. (b) Grasp/contact phase. (c) Manipulation phase. ) ) ]
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Figure 5. Three main stages of manipulating a single soft body with drones.
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Challenges
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= Dynamics methods i.e., FDM and IDM can be velocities of soft body. shape. not deteriorating shape control task while the cable Is 0.5 €a — Vg
used one-to-one for our soft body system Figure 3. Results of IBVS-based shape deformation of a 1.6 m long soft body. attached in quadrotor center of thrust otherwise both 1 €b . Uy
= Control strategies conventionally used on are considered as an external perturbation for the e . [ ¢ oa T
rigid-link manipulators are transferable to our soft Future Work shape controller (actually) ’ tim; ( )3 10 2 tim; ( )3 10
body Experimental Validation = Experimental validation of the tether cable control with (c) Task error bending. (d) Control svelocities bending,
= Ongoing close cooperation between LS2N-ARMEN and two guadrotors on both experimental drone-platforms of Figure 8. Features error and velocities for manipulator visual servoing experiment.
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= Proof-of-concept implemented as where L is the cable length needed as the only a priori
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object—oriented framework in MATLAR: Ny . knovvledge 2bout the cable Figure 9. Cable shape control using quadrotor.
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Y/m : 0.8 v X/m Figure 10. Feature error and control Figure 11. Feature error and control
Figure 4. MATLAB mock-up of experimental setup envisioned for experimental validation in velocities for cable relaxing with a velocities for cable stretching with a
Q{2,3}/2023. quadrotor in simulation. quadrotor in simulation.
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