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Challenge Scientific Impact

* Enabling teams of human e eniomen
searchers and unmanned
aerial vehicles to collaborate .
towards improving search
outcomes and reducing
human effort.
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l WHAT TO DO?

Solution

* Risk-aware human-UAV search pé’ LR

planner. ’!b""‘

and collaboration points

* Agent-based lost person model. &

* In-field computational
backpack.

 Web-based SAR interface.
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I HOW IT GETS DONE?

Robot Path Planning:
re human-robot pI ning from a
chance-constrained optimization.

_Hum
Risk-a

Project overview.

* Planning and control systems that
autonomously gather information
while adapting to uncertain
human plans.

Broader Impact

mameeey o \folunteerism is in dramatic decline

nationally and across Virginia, and
thus UAVs could eventually
supplement the lack of trained
volunteers.
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Overview of Current Results:

i el L

(a) H.M. State Park

Lost person modeling and

—fi i Search and rescue interface with
human-UAV search planner pipeline. In-field computational backpack.

human factors studies.
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Agent-Based Lost Person Model

—[ Description ]—
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Lost person behaviors and agent motion.
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Agent-Based Lost Person Model
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Terrain map with linear features and Heatmap of the simulated Ring model, how real searches are
agent trajectories. trajectories. modeled.
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Risk-Aware Multi-UAV Planning with Lost Person Model
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Multi-UAV planning pipeline.
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Risk-Aware Multi-UAV Planning with Lost Person Model
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Multi-UAV planning pipeline output.
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Distributed Computing for Multi-UAV SAR

WASP WASP

Components u Software Infrastructure

Router

1XHAN, 4xLAN Netgear Nighthawk XS6 AC4000

4 Gbps WiFL Tri-band w/ Load Balancer Pods

5GHz@ 1.625 Gbps
g Docker Cont

== 2.4 GHz @750 Mbps Dotk Contaln) Pods

! 295.5%226.8x54.5mm | 1.1Kg (Docker Container)
Jetson 5 Jetson Jetson lmpl:c(8.;-;,m(ommg
Xavier ¢ Xavier Xavier
AGXED | M) AGKE2 AGX # 3

s

NVIDIA Jetson AGX Xavier

512 CoreVolta GPU @1377 MHz Mophie PowerstationAC
8 Core Carmel CPU@ 2.26 GHz 24,000 mAh Li-Po
16 GB DDR4 (137 GB/sec) 100WAC@110V
30W| 32 AITOPS 30WDC(20/15/9/5V)USB-C
105x 105x 105 mm | 0.28 kgs 12WDR(5V) USB-A

190x 114 x 28 mm | 0.756 kg Backpack (Worker)

Hardware/software stack.
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(Docker Container)
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Docker Daemon y’

NVIDIA Jetson NX Xavier

UAV (Worker)

Kubernetes Architecture
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Distributed Computing for Multi-UAV SAR
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What’s Next: Trust in Aerial Search
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