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Motivation

User interfaces for CGF control too close to the CGF

operators must adapt to the interface,
NOT the other way around

interfaces differ across platforms
Operators unfamiliar with CGF capabilities
Can this CGF do ?
How can | make the CGF do ?
If | tell my CGF to do , how do | know it will do ?
Forced to think in terms of the CGF versus the domain

CGFs of different sims share little in common
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Solution:
A Universal Controller for CGF Control

Universal Controller serves as
intermediary between human
controller/operator and CGFs.

Provides a uniform way for controllers c:':tT;:‘er
to interact with diverse set of CGFs in

a particular domain, without caring
about their specific capabilities

Distributed
: Simulation
%, Environment

FWA CGFs UAV CGFs RWA CGFs
(Multiple Simulation Systems)
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Domain - Air-Traffic Control

Human controller interacts with aircraft CGF using
voice commands

route, waypoint following

altitude, speed, heading

Aircraft CGF interacts with controller using voice
responses

Acknowledgment of command

Waypoint reports

Intent
<Towerl1>Jaguar]1 this is Towerl, ingress on RTE VIPER

and report at ROMEOQO, over

<Jaguarl>Tower]1 this is Jaguarl, roger ingress on RTE VIPER
and will report at ROMEO, over

<Jaguarl>Tower]1 this is Jaguarl, reached ROMEO, over
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Instantiation - Air-Traffic Control

Universal Controller

provides an intelligent voice interface
for human ATCs to issue commands

Interacts with fixed- and rotary-wing CGF platforms
across multiple simulation platforms
Eliminates the need for human operators to
be trained to use disparate CGF/simulation GUIs
know the specific capabilities of CGF platforms
maintain precise SA over each CGF to make sure they’re
doing the right thing
Universal Controller concept can be reinstantiated in
a variety of domains besides ATC
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Key Features

Intelligent speech interface customized for ATC
domain

Uses CGF’s native capabilities, augments where
necessary

Universal controller translates user commands into CGF-level
commands, manages their execution

Commands not supported by CGF are handled by the
controller itself

Supports multiple simulation platforms and
communication protocols

Can easily add support for new platforms
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Robust Speech Interface

Interchangeable, COTS speech-to-text (Nuance) and
text-to-speech (NaturalVoices) engines

User-defined grammar converts recognized text to
machine-readable XML

Provides a sanity check for incoming commands

Inaudible or nonsensical statements/commands are filtered
out by the grammar

Commands that don’t make sense
are rejected and a notification is given

“Joker1 this is Towerl, follow route VIPER at ACP72”
“repeat transmission, waypoint ACP72 invalid”

Valid commands are passed along for decomposition
Handles outgoing utterances when necessary
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Universal Controller Agent

Decomposes domain-level commands into CGF-
specific commands

Augments capabilities of existing CGF without
needing to reprogram

Decomposes higher-level, unsupported steps and manages
their execution when necessary

fly-route > fly-to-waypoint, fly-to-waypoint, ...
Self-assigns unsupported primitives

reports, acknowledgments

situation awareness

Tracks CGF status on assigned tasks
detects rogue behavior (‘going dumb’) and issues advisories
allows for compound task assignments to be managed
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Program Generation =
Multi-level Task Refinement

Domain Refinement

What does the command imply in the domain?
(required actions, comm. protocols, etc.)

“fly route” — fly-route + acknowledgement
Capabilities Refinement

What can the target CGF do and how does it do it?

fly-route — fly-to-waypoint, fly-to-waypoint, ...

Simulation Protocol Refinement
How do we communicate this command to this CGF?
fly-route —— HLA interaction moveAlongRoute { params }
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Task Refinement: Domain & Capabilities

Controller Command

“Eagle1, this is SabreTOC, divert to route

I Zulu at ACP13 and report next waypoint”

High-Level Plan:
* DIVERT-TO-ROUTE (ZULU)
* From ACP13 by way of ACP14
* Report ACP14

UAV

RWA

Mid-Level Decomposition
for CGF that can fly to
waypoints, can report

achievement

Low-Level Decomposition
for CGF that accepts only
ALT/SPD/Heading

Acknowledge-Command Acknowledge-Command
{UC) Eagle1 response {uc)
v “Eaglel, R diverti v
Vector-To (300ft, 170deg, el b AT -
{ g to Zulu, will report next Fly-To-Waypoint(ACP14)
140 kT.E} ({CGF) . CGF
¥ waypoint"” * (CGF)
Report-Waypoint o) |\ Eagle1 response at ACP14 WhenAchieved
| akT] WaypointReport{(ACP14)
* “SabreTOC this is Eagle1, (CGF]
ACP14"
Vector-To (300ft, 170deg, = ,
140kts) (CGF) Fly-To-Waypoint(ACP15)
{CGF)
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Protocol Refinement

Controller Command

“Eagle1, this is SabreTOC, divert to route
Zulu at ACP13 and report next waypoint”

1]

1 )
eed to transiate neutral tasks to
* DIVERT-TO-ROUTE (ZULU)
Low-Level Decomposition | | From ACPIS by way of ACPIA | Ty oy pacomposition
for CGF that accepts only P for CGF that can fly to
ALT/SPD/Heading

different distributed simulation

Acknowledge-Command
Eagle1 response (CA)

\"Eagle1,Rnger, i i l‘ p rOtOCO|S al Id
Vector-To (300ft, 170deg, 9 .
ector-To (hmk\s) ‘Ecgan to Zqu-, will report nexi Fly-To-Waypoint{ACP14)

Y Pt

- of those protocols
Report-Waypoint e Eagle1 response at ACP14 WhenAchieved p
| |kt WaypointReport(ACP14)
“SabreTOC this is Eaglet,

CGF)
Vector- -To (300ft, 170deg, ACRAY

140kts) (CGF)

Fly-To-Waypoint{ACP15)
(CGF}

\

Mid-Level Decomposition
for CGF that can fly to Dynetics’ AMS
waypoints ... In HLA / MATREX FOM

Move-Along-Route({lat/long/alt/spd
Acknowledge-Command g " g pd}) (CGF)
{CA)

Fly-To-Waypoint(ACP14) ’<

SimJr Entity
(CGF) \ With TCP/IP
* Move-to-Point { NamedPoint }
WhenAchieved

{CGF)
WaypointReport(ACP14)
{CGF] |

Fly-To-Waypoint(ACP15)
(CGF)
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Tracking CGF Behavior Execution

When the a command is issued to a CGF, the controller
automatically tracks the achievement of that task

If the CGF deviates from its

assigned task (‘goes dumb’), assigned-route

the Monitor detects the error

and issues an advisory on the SAP @—@
“Killer1 has left assigned corridor BULLDOG”

Could follow-up with re-tasking

Once a command is achieved (e.g. the CGF reaches a waypoint
on a route), the controller can issue follow-up command (e.g.
go to the next waypoint on the route)
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CGF Interface Plugins

Allows Controller to communicate across multiple
protocols to a variety of CGFs
OneSAF (SORD)
SAIC/IDEEAS, Dynetics/Air Mobility Server (HLA)
SoarTech/Helo-Soar, SimJr (TCP/IP)

Universal Controller automatically refines outgoing
commands based each CGF’s comm protocol
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CGF Configuration

Specifies capabilities and parameters for each CGF
supported by the controller
Platform type (RWA/FWA/UAV)
Comm. Protocol (HLA/DIS, SORD, TCP/IP, etc)
Domain primitives (route/waypoint following, reporting, etc)
Default parameters (speed, altitude)

Easy support for new CGF platforms given a defined
network interface plugin
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ECGF Architecture

Universal Controller Network | Simde
Plugins i
SimJr Entity
“Dragon1”
e ™ i -
Human Interface Universal Controller 5]
Agent : SoarComm 2 .| HeloSoarAgent
(Sockets) < “Joker1”
= Q
5} SoarSpeak i = i
Monitor o ,
ATC (Human) OneSAF entity
Connection ritiext
Manager
W,
™ E. ' Sim That U HLA
: ' Sim That Uses
HLAPIugin 2 (IDEEAS, AMS)
Corfiguration ) Matrex FOM Mapper ﬁ
e (from AutoATC) x
== (=] i
|::-,-- ; | [ VR-Link ) E ( HLA Entity }
1 L] | j %
— 1t |
Situational | AEpTEaRRE ~ sy T
Awareness | 1 Other | ) = :Other sim... :
Panel > il e s 5": I
e | PP
Speech/Graphics Intelligent Plugin Networked
Interface Agent Architecture CGFs
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Situational Awareness Panel

_ Plan View Display e
Show what the Universal [

Controller sees (PVD
provides a holistic view
across sims)

Show what the Universal
Controller is doing (work
performed with CGFs)

Show user interaction
with CGFs (radio log)

CGF Task Decomposmon

::I | Jokert ﬂ‘us i= Tm er 1 move along route VIPER T
ﬁ acknowledge-cmd ot
{:} fly-route
i8] Joker1 this is Tower 1 mave along route VIFER
(73 assign-route
(% report-achievement-of-route
) fly-route
i-[Hz] Joker1 this is Tower 1 change route to RED at point ACP40
[T} assign-route
“{ 7 report-achievement-ofroute
{__} ad-:nnwledge-receipt-af-cnmmand
:I Joker1 this is Tower 1 change route to RED at point ACP40
ﬁ acknoa'\ledge-cmd

aaaaa

RadIO LOg From
0:00:40 |Jokerl this is Towerl follow route VIPER Towerl
0:00:46 ITC:JEI4 this is Jokerl, roger flying on route viper , over Joker 1
:01:33 !Jcke:"‘_- this is Towerl divert to route RED at ACP i4 i0 over Tawwerl
01134 |C kerl this is Towerl divert to route RED at ACE i4 il over Towerl
o134 iTc.-reﬂ this is Jokerl, roger changing course to route red at ACP40 , over !JDkEl'l
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OneSAF Integration

Connected Universal Controller to OneSAF RWA entity
OneSAF v2.1

Used OneSAF API to invoke RWAMoveTactically
behavior

Speech reporting and acknowledgments handled by
Universal Controller

Integration took <40MH
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Project Status

Year 2 of Phase Il SBIR effort
Sponsored by SSDD/AMRDEC in Redstone Arsenal, AL

System prototype is at TRL 5/6

Working on
system hardening/productization
identification of other applicable domains and platforms
identifying transition opportunities
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Questions
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