“Lalhoun

Institutional Archive of the Naval Pastgraduate School

Calhoun: The NPS Institutional Archive
DSpace Repository

CRUSER (Consortium for Robotics and Unmanned Systems EdiacatiignaamdRsssactiers' Publications

2023

Multirobot Temporal Logic Optimal Control

Horner, Douglas; Xie, Geoffrey; Yoshida, Ruriko

Monterey, California: Naval Postgraduate School

https://hdl.handle.net/10945/71750

This publication is a work of the U.S. Government as defined in Title 17, United
States Code, Section 101. Copyright protection is not available for this work in the
United States.

Downloaded from NPS Archive: Calhoun

Calhoun is the Maval Postgraduate School's public access digital repository for

‘: DUDLEY research materials and institutional publications created by the NPS community.
ﬂ““ Calhoun is named for Professor of Mathematics Guy K. Calhoun, NPS's first

m“ KNOX appointed — and published — scholarly author,

LIBRARY Dudley Knox Library / Maval Postgraduate School
411 Dyer Road / 1 University Circle
Monterey, California USA 93943

hitp://www.nps.edu/library



Behavior Automation for UxV Networked Control Systems

Consortium for Robotics and Unmanned
Systems Education and Research

Atomic primitives:

0 Path planning

. Obstacle Avoidance
. Position Estimation

Hierarchy Protocol — manages vertical conflict resolution
Priority Protocol — manages horizontal conflict resolution
Behavior Tree manages execution

Components for Behavior Automation of a UxV NCS

Problem Statement

* With a hybrid autonomous/semi-autonomous UxV
Networked Control System is it possible for rapid
integration of user-defined behaviors?

* How to define abstract behaviors for a UxV NCS?

* How to simultaneously retain system performance
while integrating many potential behaviors?

Candidate Solutions:

* Al/ML Behavior Trees and Robust Logistical Dynamic
Systems

Impact

* The ability to rapidly integration horizontal and
vertical behaviors offers the potential to rapidly
increase autonomy in UxV NCS.

* While designed initially for expeditionary forces
this applies to a wide set of DoD missions.

* Abstract behavior with UxV NCS specification
permits permits independent behavior
development.

[Nbs]
Seed Research Program 2021

Transition

* USSOCOM is aggressively looking at integrating UxV
NCS into Special Operations missions

* PMS-406 Unmanned Systems has a variety of
systems that can be combined to form an UxV NCS
to improve a wide selection of maritime mission
objectives

* USMC is actively pursuing UxV teaming for
expeditionary mission objectives
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