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System Intelligence and Intelligent Systems

Research Objective ARL Facilities and Capabilities Available

 Optimizing the information collection, processing, and to Support Collaborative Research
dissemination workflow e Campus Sensor Network Testbed with live data feeds from

a variety of sensors

Emulated Experimentation Environment with large scale

military-realistic scenarios

|O-AIDE — An Information Management Framework for C2
Data Analysis

* Modeling the context and information needs of disparate
operators — dismounted soldiers, analysts, robots/agents .

e Prioritizing information based on value to mission and
consumer .

 Adapting to and compensating for the vagaries of tactical
network communications

Control the number and type of ISR
deployed / tasked to support mission requirements

Drive/steer ISR acquisition using existing, deployed
assets, control what is gathered to support mission
requirements as opposed to gathering everything

" Drive/Steer

= Integrate C2 requirements of multiple missions
g ™, and share information across missions

e =
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" Integrate

Shape D : .| Shaping of data: downsample imagery,
audio, video, summarize documents

| «[a[m[p]»]»

Filter

\ . Based on mission requirements
Prioritize X a and network state

" Prioritize based on type; e.g. type

Gather whatever we can. _ of traffic or requirement
Push everything we gather. '

| ] e Comprehensive Agile Computing Middleware Suite with
Converged Processing, Exploitation, and Dissemination Workflow many Open Source Components
Ch ad I Ie nges Applications Applications Applications
. Agile Computing Middleware

Modeling mission and commander’s intent and inferring a

Components / Services for Applications

consumer’s context, which drive information needs and Group —doration] | Dresermimation DSPIo
temporal constraints Mackets | Manager [ AgServe i oo\ ico Service ez 07 (TjoHossee
o ) ] (Discovery) Dissemination
e Determining value of unstructured information
* Determining and conveying information provenance to Mirage V.Net Visualization Components
iewer
consumers

 Enabling consumers to determine confidence in information ACM acm || Network Net MANE

 Operating at the tactical edge, which is an unstable, resource Nessage
limited (power, computation, storage) environment with
Disconnected, Intermittent, and Limited (DIL) Networks

* Integrating stove-piped systems and processes, which make it Networks
difficult to control / optimize across boundaries
osprperemnc Complementary Expertise/ Facilities/
s | | Capabilities Sought in Collaboration
y - |  Novel algorithms for determining information value
* e Methods for experimentation with analysis algorithms and
== protocols
L | e * Interfaces for information presentation
R "L |  Analyst participants for user studies on Value of
o/ Topoloosy Information (Vol)-enabled software
Observed Variability in Performance Gains from UsingVol-  * Vignette designs for experiment scenarios
Performance of Tactical Radios based Information Dissemination  Sensor datasets + ground truth information
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