Alessandro Puglisi

Robots for Nature and Renewables
PhD Candidate - LIRMM

alessandro.puglisi@etu.umontpellier.fr

Marine Robotics Team (RSM), University of Montpellier

Supervisor: Vincent Creuze  Co-Supervisor: Juliette Drupt, Fréderic Comby

Personal Research Objectives

Contribute to marine ecosystem restoration with underwater robotics. Enhance system situation awarness to inspect renewable energy
plant and monitor fragile environments and species. Work in an heterogeneous team, with a multidisciplinary approach.

Past Project (Master Thesis): Multimodal Limbed Robot

Results
s VMotion Control and Manipulability Analysis of LIMBERO-GRIEEL:

a Multimodal Limbed Robot for Unstructured Environments
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e (lassical mobile robot approach:
Wheeled for flat terrains
Legged for rough terrains

e GRIEEL = GRIpper + whEEL
walking + climbing 4 driving locomotion

e Exploration and manipulation in

Wheel Mode | G2W W complex environments
e Objectives:
wristH = 0 wristH = 7T . .
wristV = 0 wristV = 7T/2 — Characterize mobility

— Set up simulation
— Define stable transtormation

1. Upcoming PhD Project: Context

AcoustiBioMap: Mapping and monitoring of the surtace condition and biological
colonization of submerged parts of offshore wind turbines using acoustic imaging

o Offshore wind farm (OWF)

e Structural damage, biological
colonization and reetf effect
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e Safety-critical human task Aeonstic Optical

e Prior structure knowledge

e Observation class ROV /AUV

Autonomous inspection

Fig. 5. Reef effect. [i/ Fig. 7. BlueROV2. [iii]

Fig. 8a. Imaging Sonar [1]. Fig. 8b. Camera [1].

Credit: [i] H. Gheerardyn illustration, [ii] Principle power plants, [iii]J. Milisen photo
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e Not impacted

3. Related works by turbidity
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Fig. 9. Acoustic SfM [2] Fig. 10. Segmentation [3] Fig. 11. Predictive map [4] Fig. 12. Spatio-temporal [5]
References

1] N. Pecheux, V. Creuze, F. Comby, and O. Tempier,
“Self calibration of a sonar—vision system for under-

water vehicles: A new method and a dataset,” Sen-
sors, vol. 23, no. 3, 2023.

4. Planned work

wl
A——a
{C})

hole ghosting

[Z Fan et al, 2020] o

Image filtering : :
Image Enhancement Acoust{c Base

T. A. Huang and M. Kaess, “Towards acoustic struc-
ture from motion for imaging sonar,” in IROS 2015,

pp. (98—765, 2015.

H. Tan, L. Zheng, C. Ma, Y. Xu, and Y. Sun, “Deep
learning-assisted high-resolution sonar detection of

[SVin2 ,S. Rahman et al]

Prior knowledge Inference

|ICP-based damage evaluation
Colonization registration

Proprioceptive
Calibration
« Synchronization

local damage in underwater structures,” Automation
in Construction, vol. 164, p. 105479, 2024.

Pre-processing

Sensor Fusion 3D Reconstruction Field
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New Dataset

Leverage YOLOVX Multimap

Vision Based

Synthetic data « Semantic landmarks
Under-constrained
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