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Robust and versatile embodied active sonar systems
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Basic Principles
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No passive sensors in Nature:
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No passive sensors in Nature:
sensing tightly coupled to behaviour
for bats, parameters include call structure
flight, shape and acoustic control loops

Embodiment is crucial
Static and dynamic shape for pre-filtering
Orienting and flightpath choices
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How do bats ‘work’?

ChiRoPing -p. 4
J.C.T. Hallam
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How do bats ‘work’?
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Shape — Current Technology
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R. Miiller, SDU, CIRCE project 2004
X-ray images from p-CT machine
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Shape — Current Technology

R. Miller, SDU, CIRCE project 2004
Reconstruct shape using Feldkamp’s method
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Shape — Problems & Challenges
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Problems:
Destructive scanning
Static shape only

Non-destructive shape capture — dense stereo vision
Dynamic shape capture — ear movements during flight
Occlusion, motion, fur...
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Acoustics — Current Technology
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Problems:
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Static acoustic simulation
Unknown emitted calls
System body fixed a priori

Dynamic shape acoustic simulation
Emitted call reconstruction
Dynamic directivity emulation
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Systems — Current Technology

= 6 cm cube

= 4 degree-of-freedom

= ‘cold-swappable’ pinnae

= biomimetic cochlear processing
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|solated bat studies
Partial knowledge of acoustic features
Little attention to closed-loop behaviour

Collect specific data from naturally-foraging bats
Reconstruct the bats’ acoustic experiences
Implement models based on this data set
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Anticipated Results
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Two complete embodied active sensing model systems
Evaluation from engineering and biological viewpoint

Acoustic modelling techniques for thin deforming
objects

New visual methods for acquisition of small complex
convoluted shapes

Published database of flight, shape and acoustic data
from naturally foraging bats

Biomimetic sonar hardware, including dynamically
variable beamforming technology

Computational models of bat foraging behaviour, for
biologists
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The Consortium In brief
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University of Southern Denmark
Coordinator; biomimetic robotics [MMMI]; bat acoustics
[Bl]; acoustic simulation [SENSE]
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University of Southern Denmark
Coordinator; biomimetic robotics [MMMI]; bat acoustics
[Bl]; acoustic simulation [SENSE]

University of Antwerp
Biomimetic robotics; bat computational modelling;
transducer expertise

University of Edinburgh
Computer vision; visual shape acquisition

University of Ulm
Field biology; bat ethology; bat acoustics; access to
BCI.

ChiRoPing - p. 12
J.C.T. Hallam



	Project Goal
	Bat Diversity: Shape, Sound and Behaviour
	Bat Diversity: Shape, Sound and Behaviour
	Bat Diversity: Shape, Sound and Behaviour
	Bat Diversity: Shape, Sound and Behaviour
	Bat Diversity: Shape, Sound and Behaviour

	Basic Principles
	Basic Principles
	Basic Principles
	Basic Principles
	Basic Principles
	Basic Principles
	Basic Principles
	Basic Principles

	How do bats `work'?
	How do bats `work'?
	How do bats `work'?

	Shape --- Current Technology
	Shape --- Current Technology
	Shape --- Current Technology
	Shape --- Current Technology
	Shape --- Current Technology

	Shape --- Problems & Challenges
	Shape --- Problems & Challenges
	Shape --- Problems & Challenges
	Shape --- Problems & Challenges
	Shape --- Problems & Challenges
	Shape --- Problems & Challenges

	Acoustics --- Current Technology
	Acoustics --- Current Technology
	Acoustics --- Current Technology

	Acoustics --- Problems & Challenges
	Acoustics --- Problems & Challenges
	Acoustics --- Problems & Challenges
	Acoustics --- Problems & Challenges
	Acoustics --- Problems & Challenges
	Acoustics --- Problems & Challenges
	Acoustics --- Problems & Challenges

	Systems --- Current Technology
	Systems --- Current Technology
	Systems --- Current Technology
	Systems --- Current Technology
	Systems --- Current Technology

	Systems --- Problems & Challenges
	Systems --- Problems & Challenges
	Systems --- Problems & Challenges
	Systems --- Problems & Challenges
	Systems --- Problems & Challenges
	Systems --- Problems & Challenges
	Systems --- Problems & Challenges

	Anticipated Results
	Anticipated Results
	Anticipated Results
	Anticipated Results
	Anticipated Results
	Anticipated Results
	Anticipated Results
	Anticipated Results

	The Consortium in brief
	The Consortium in brief
	The Consortium in brief
	The Consortium in brief
	The Consortium in brief


