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Multi-agent Heterogeneous Ergodic Search

Desired coverage distribution

Agents should spend time in regions in ~ Map is updated, say via a
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Multi-Agent Systems: Bypass the Curse of Dimensionality
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Decentralized Multi-agent Start-goal Planning
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Mexico City Earthquake
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Science and Engineering of Modularity
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Modularity Gradients / Stair Climbing

Rapidly load, transport and
unload a heavy payload up N
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Decentralized Construction: Reinforcement Learning
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Minimally Invasive Surgery

Reduce post-operative discomfort Decrease costs Disseminate care




Operate on Humans
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oA A FA A
ransoral ; | |
S SR L, S
Firs : ;s e
Cle™ g _ M/ hat .
the e el

-
4 C &= P

CEO Catches Stranger After Hours, Prompting Espionage Charges,
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Ultrasound Guided Medical Robots: Advancing Al and Saving Lives

New Al that: Ultrasound-Al guides
. . . - robot scanning and
Trains with limited, noisy data needle insertion
Generalizes to the unexpected
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Deep Learning Architectures
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Mathai T.S., Gorantla V., Galeotti J., "Segmentation of Vessels in Ultra High Frequency Ultrasound Sequences using
Contextual Memory". Medical Image Computing and Computer Assisted Intervention. MICCAI 2019.






E-waste recycling
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Recycling in Space

MRV — Mission Robotic Vehicle

MEP — Mission Extension
Payload

CV — Client Vehicle




Challenges

Multimodal Control
(Visual/Force
feedback)

MRV — Mission Robotic
Vehicle

MEP — Mission Extension
Payload

CV — Client Vehicle
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Geometric Mechanics +Gaits

Body Shape
Velocity Velocity

7{ Ed=A(@)A(a)da

n

1 - F r 5 Iy F, ) F
! o
| . . . N ’ 2 ':\' Ve 1
| A
’ i
- - - & ’ A s _“ i
"""""""""""""""""""""""""" p - e
r e
- - - / / P . - .
- -

L S

Shape Sp aee ey




/4

/4

Basis Functions / Shape Template
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Contact (Dan Goldman)
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Adaptable

With position control only, must rely on Animals

- difficult computational models - Reactive control / decentralized

- lots of sensed data, high resolution - Low resolution sensors

- High bandwidth information - Low bandwidth information

- Limitations on size and speed of robot - Highly dynamic at a variety of scales

ml, + bly + k(Og — 0g) = 14 04 = ksin(ns — wt)
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Capabilities of Biorobotics Lab
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