AKRRIV

Advaned Knowledge Representation and Rasoning for InteractiveVisualization

AKRRIV will focus on the
development the ne@ssariy tools and
frameworks to facilitate
interoperability between syséms in
ARIV A at the visual levale will
develop these echnologies using Slat
as a estbed, and a the !rst system to
take full advantage of these n&
advanes.

Synopsis

Slak is a multi"facted
computation agent capable of
assisting inkelligence anaysts with
many apects inelligence anaysis,
including evidence wmllection
#through ineroperability with other
sysems$ and marshaling, hgthesis
tracking and generation, and
prediction and report generation.
Through AKRRIV Slae will be able
to understand not ony symbolic and
linguistic information, but alsovisual
information such a maps, phoos, et
cetera.

Key Dev elopment Str ategy

Research in psychology of human
reasoning ontinues to drive the
engineering of Sla¢.We believe that
advanes in human and machine
reasoning wil be generagd by
studying human reaoners, including
analysts.

We have, and ontinue to
combine the knowledge and
techniques of ognitive sciene and
logic"basedArti!cial
Intelligence with an
advaned
graphical user
interface to
optimize the
intelligence anay/st%
computing
environment. Real'world reasoners
work in a heterogeneous fahion: they
reason over diagrammatic & well as
symbolic knowledgeWe directly
tackle the problem of bringing visual

P

I nteroperability
for Visual Systms

1Information at the visual
level will move seamlesyl
between sysems.

2.Sysems wil be able b model
their users. Software wil
understand use¥plans, goals
and beliefs.

3Long"term interaction
between systms wil be
mangged aubmaticaly by
Director.

4.Slake 3.0 wil be the !rst t ool
enhaned with these
capabilities. User modeling and
visual interoperability will
allow Slae%ousers o
incorporate visual information
from other sysems into Slae%
workspace. Understanding the
useplans, goals, and beliefs,
Slaie will intelligently assist in
evidence marshaling,
hypothesis generation,

~==, argument ®nstruction,
";@ and repott generation.

saene directly into a logical systm.
Slate then reaonsusinghis sysem.

Unique F eatur es

¥ Incorporation of visual and
textual input, both natively in Slag,
and through inter"operability with
other visual systms.

¥ Arguments, proofs, senarios
and ountermodels are rendered in
lisual forms.




¥ Slatke suppots the samestrength
based reasonwhich cognitive
research shows that humans use.

¥ Slake sssists analsts in
constructing drafts of writt en

reports.
¥ Slak is bundled with an
Figure 1: Example of Mdel Generation extensive libray of case studies and = :
. . : trainina seenarios. Figure 2: Screenshot of Slat3.0 being
¥ Seamless irggration with g . used b crack the (Phily Bomb) Case
automated model Inders suppots ¥ Suppott for all established Study
hypothesis generation, deil% forms of reasoning: deduction,
advocacyand !nding alternative induction, #Wigmorean$ abduction, ¥ E'cientint ernal knowledge
explanations and possibility model"based, exiséntial, representation. Slag¢ 2.0 uses multi"
exploration. probabilistic, and al in visual form. sorted logic #MSL$, and S&B.0
¥ Vivid"CL provides nev forms ¥ Interoperability with CL/IKL W”tl. sulpport the Vivid“CL logic
of visual reasoninghich exeed the compatible sysems such a natively
symbolic and linguistic reaoning databases, knowledge tses, and Other Doma_ ins
capabilities of standard logics used  other IA tools and echnologies. Though AKRRIV seeks benelts
today Several syséms were brought

in the !eld of int elligence anaysis,
Slatk is useful b reasoners inany
domain. Slag, then, ha undergone

shared knowledge in the IKRIS

¥ Seamless irggration with the )
Capstbone Demo, and ve continue

fastest machine reaoning sysems ) ~ ) )
in the world #e.g.Vampire, Otter, et " Fc)irlc—)lrlr']l'llsmie&ons with GeoTime . cive gsting in the hands of
cetera$, awell as reassoning an QA students enroled in introductory
validation sysems #e.gAthena.$ logic course at RPI.

THE AKRRIV QUARTET

1The implementation of Vivid"CL, a logic
designed b suppott visual information, and © alow
interoperability betweenARIV A, #DTO, and IC$
sysems.

2.The implementation of RASCALSA, a
framework for building models of anaysts.ARIV A
#et al.$ sysins wil be able b use such modelsat
suppott dialogue with real ana}sts.
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3The implementation of Director, an (operating Rensselaer Blytechnic Institute #RPI$
sysem) to manaye the interactions and Troy, NY 12180
communication betweenARIV A #et al.$sysins. RAIR Lab: http://www.cogsci.rpi.edu/research/rair

4.1n integration of the three dorementioned
technologies inb Slae and otherARIV A #et al.$
sysems.
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