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Problem and Challenges Scientific Impact

This research aims to advance

+] Marine robotics

+] Statistical modeling

+| Combinatorial optimization

The proposed framework will bridge a gap in
existing approaches by integrating

o N g " Task allocation subject to resource constraints

Fig. 1: Spatlotemporal flelds e.g., contamlnated aguatic sources that will enable robpts 10 gather measurements
parallelly from spatiotemporal fields

" Motion planning under uncertainties in dynamic
environments that will enable robots to navigate
with variable planning horizons

Problem: How to synthesize decision-making strategies (policies) for a group of autonomous
surface vehicles with multi-modal sensors for gathering in-situ measurements from spatiotemporal
fields during a long-term mission?

Challenges:
—] Motion uncertainty: imperfect actuation The proposed theoretically analyzed planning
—] Sensing uncertainty: noisy sensor readings framework will be generic. The software and
—] Environment uncertainty: moving objects as obstacles hardware prototypes will offer testbeds to study
—|] Resource constraints: limited energy budgets and time various environmental phenomena.
Solution
Approach Input: A spatiotemporal field and Prior Work :

homogeneous robots
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Fig. 5: Applying the synthesized policy under uncertainties on a water
current layer [2]
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Output: Policies for Thrust T2: Motion Planning
multiple robots to subject to
collect field measurements (i) motion uncertainty
(il) sensing uncertainty
(i) environment uncertainty

Fig. 2: Proposed integrated task and motion planning framework
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Fig. 3: Dynamic spatial field [3] is changing from time t, to t,, where t,;<t, <t, Fig. 7: Robots, sensors, and a field site to be used for experimental validation
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