
AKRRI V
Advanced Knowledge Representation and Reasoning for Interactive Visualization

AKRRIV  will focus on the 
development the necessarily tools and 
frameworks to facilitate 
interoperability between systems in 
ARIV A at the visual level. We will 
develop these technologies using Slate 
as a testbed, and as the !rst system to 
take full advantage of these new 
advances.

Synopsis

Slate is a multi"faceted 
computation agent capable of 
assisting intelligence analysts with 
many aspects intelligence analysis, 
including evidence collection 
#through interoperability with other 
systems$ and marshaling, hypothesis 
tracking and generation, and 
prediction and report generation. 
Through AKRRIV  Slate will be able 
to understand not only symbolic and 
linguistic information, but also visual 
information such as maps, photos, et 
cetera. 

Key Dev elopment Str ateg y

Research in psychology of human 
reasoning continues to drive the 
engineering of Slate. We believe that 
advances in human and machine 
reasoning will be generated by 
studying human reasoners, including 
analysts.

We have, and continue to 
combine the knowledge and 
techniques of cognitive science and 
logic"based Ar ti!cial 
Intelligence with an 
advanced 
graphical user 
interface to 
optimize the 
intelligence analyst%s 
computing 
environment. Real"world reasoners 
work in a heterogeneous fashion: they 
reason over diagrammatic as well as 
symbolic knowledge. We directly 
tackle the problem of bringing visual 

scene directly into a logical system. 
Slate then reasons using this system.

Unique F eatur es

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

¥ Arguments, proofs, scenarios 
and countermodels are rendered in 
!isual  forms.

Interoperability
for Visual Systems

1.Information at the visual 
level will move seamlessly 
between systems.

2.Systems will be able to model 
their users. Software will 
understand user%s plans, goals 
and beliefs.

3.Long"term interaction 
between systems will be 
managed automatically by 
Direct or. 

4.Slate 3.0 will be the !rst t ool 
enhanced with these 
capabilities. User modeling and 
visual interoperability will 
allow Slate%s users to 
incorporate visual information 
from other systems into Slate%s 
workspace. Understanding the 
user%s plans, goals, and beliefs, 
Slate will int elligently assist in 
evidence marshaling, 

hypothesis generation, 
argument construction, 
and report generation.



¥ Seamless integration with 
automated model !nders supports 
hypothesis generation, devil%s 
advocacy, and !nding alternative 
explanations and possibility 
exploration.

¥ Vivid"CL provides new forms 
of visual reasoning which exceed the 
symbolic and linguistic reasoning 
capabilities of standard logics used 
today.

¥ Seamless integration with the 
fastest machine reasoning systems 
in the world #e.g., Vampire, Otter, et 
cetera$, as well as reasoning 
validation systems #e.g., Athena.$

¥ Slate supports the same strength 
based reasoning which cognitive 
research shows that humans use.

¥ Slate assists analysts in 
constructing drafts of writt en 
reports.

¥ Slate is bundled with an 
extensive library of case studies and 
training scenarios.

¥ Support for all established 
forms of reasoning: deduction, 
induction, #Wigmorean$ abduction, 
model"based, existential, 
probabilistic, and all in visual form.

¥ Interoperability with CL/IKL 
compatible systems such as 
databases, knowledge bases, and 
other IA  tools and technologies. 
Several systems were brought 
shared knowledge in the IKRIS 
Capstone Demo, and we continue 
in promising e&orts with GeoTime 
and HITIQ A.

¥ E'cient int ernal knowledge 
representation. Slate 2.0 uses multi"
sorted logic #MSL$, and Slate 3.0 
wil l support the Vivid"CL logic 
natively.

Other Doma ins

Though AKRRIV  seeks bene!ts 
in the !eld of int elligence analysis, 
Slate is useful to reasoners in any 
domain. Slate, then, has undergone 
extensive testing in the hands of 
students enrolled in introductory 
logic course at RPI.

THE AKRRIV  QUARTET 
1.The implementation of Vivid"CL, a logic 

designed to support visual information, and to allow 
interoperability between ARIV A, #DTO, and IC$ 
systems.

2.The implementation of RASCALSIA , a 
framework for building models of analysts. ARIV A 
#et al.$ systems will be able to use such models to 
support dialogue with real analysts.

3.The implementation of Director, an (operating 
system) to manage the interactions and 
communication between ARIV A #et al.$systems.

4.In integration of the three aforementioned 
technologies into Slate and other ARIV A #et al.$ 
systems.
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Figure 2: Screenshot of Slate 3.0 being 
used to crack the (Philly Bomb) Case 
Study

Figure 1: Example of Model Generation 
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