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Motivation

Even the most experienced operators have no chance to concentrate on
opening and viewing a computer screen with the map-based situational
awareness interface while in the operation involving:

» Small vessel interdiction at high speeds of 30-50 knots

» The remote control of Unmanned Aerial Vehicles (UAVS),
while on the fast move through the rugged terrain

» Casualty assistance, while still in the hostile area

» Sniper operations

Unlike a visually-rich common operational picture tool, voice communication
Interferes substantially less with an operator’s ability to carry out a
concurrent task.

This is one of the few feasible solutions for tasking unmanned systems
while keeping hands and eyes free for more immediate tasks.



USSOCOM - NPS
Field Experimentation Cooperative

» Networks (wireless, SATCOM, IPv6, etc.)

« Unmanned/autonomous vehicles — collaborative behavior, management,
payloads

» Networked sensors

« Situational awareness (SA)/Common operational picture

» Biometrics and forensics with link analysis

 Collaboration technologies with reach-back

 Human systems performance and integration

 IED detectors and jammers

 Decision making

» Modeling and simulation for mission planning and optimized asset utilization

Example Scenarios

 Surveillance and reconnaissance e Sniper

» Tagging, tracking, and locating missions ¢ Battlefield medical
 Detection and interdiction of small craft with nuc/rad e Downed pilot

* Riverine operations e Security checkpoint

» Simultaneous multiple-site collaboration and SA with actionable intelligence
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Self-Organizing with Tactical Network:
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PelcoNet Video
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Battlefield Medical Networking: Medical Commander is
flying UAV via the SA interface and wireless mesh.
Target is casualty. UAV drops-off blood stopping
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Research Partnerships with International Participants

Maritime Interdiction Operations
Objective

Evaluate the use of networks, advanced sensors, and
collaborative technology for rapid Maritime Interdiction
Operations (MIO), Port Security, and Riverine
Operations —

The ability for a Boarding Party to rapidly set-up ship-
to-ship communications that permit searching for
radiation and explosive sources and conducting
biometric ID while maintaining network connectivity
with C2 organizations, and collaborating with remotely
located sensor experts, coalition partners, and first
responders.

Example Technologies

* Innovative Wireless Networks and Sensors

* SATCOM on-the-Move and Orbital Ad-Hoc Networking

« Drive-by Radiation Detection of Large Ships and Small Boats
« Projectile-Based Wireless Links

* Networked USVs and UGVs

« Collaboration and Decision Making
TS e e
oonto 2 possible ships.

« Sjtuational Awareness

* |Pv6 Sensors-on-the-Move

SwedishNaVy - pustrian Border LLNL
Patrol reachback

» Environmental Effects on Target Detection, Comms, and Plume Dispersic =

 Forward Deployed Biometrics with Reach-Back

Singapore Navy

» Tagging and World-Wide Monitoring

US Navy Stilleto




Adding Unmanned Systems to MIO Network: Drive-by Search by

USV, UAV Relay to the Fast Boat, UGV in the Tunnel

USV provided radiation detection in small-boat drive-by with real-
time expert reachback; network-controlled USV & UGV
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VoT Concept and Voice Portal architecture
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Existing GSM Network Coverage
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Extending GSM coverage

Tactical Cellular Network:
« fast GSM infrastructure deployment
e commercial GSM network extension
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Utilization examples
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Situational Awareness user interface for mission tasking.

The UAV waypoint for taking high resolution image is assigned by voice command.




Utilization examples

Two armed “Snowflake” units
ready for deployment and
control over the Voice Portal
In Camp Roberts, CA

Fully deployed “Snowflake”
and its payload.




Utilization examples
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Summary

Alternative approach to sharing situational awareness information between
man and machine in the tactical network-centric environment

Long time anticipated seamless natural language to communicate with
unmanned systems in the battlefield.

“Humanizing ” the unmanned systems data exchange by enabling
mapping data transfer commands into the voice commands.

Tactical operation commander could literally hear unmanned systems
“talking” back to commander providing voice report of current task execution
status.

VoT approach enables “sensing” unmanned systems networking and
improve operator's cognition and situational understanding.

GSM network utilization naturally brings very much desirable in many
operations capability — a global reach.



Questions

Eugene Bourakov
ebourako@nps.edu
(831)-915-5688

Dr. Alex Bordetsky
abordets@nps.edu
(831)-915-2408
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