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Introduction

Many current problems are so complex that they
require the analysis of disparate multi-modal data sets.

They all need the abillity to:
manipulate disparate data sets in new and novel manners

provide useful information to form intelligence to support
effective decision making

develop tools and technigues that facilitate the discovery of
salient information within data, e.g. data mining
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Intelligence Cycle
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Intelligence is a cyclic process that engages aotnmands

£ - ' Dstl is part of the
S © Dstl 2007 Ministry of Defence

© Copyright QinetiQ 2007




Multi-source data
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QinetiQ Decision Desktop
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Decision Desktop
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A Casualty Management Process
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Decide on best
options for
deployment of
required resources
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Geospatial information

First casualty is spotted at
a location what are the
options ?
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Visualisation for Casualty Management
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Tree built up of

relat'on_Sh'ps’ related tasks, Tasks and casualty observations
potential vulnerable areas related to locations and the
resources available.
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Building example

* Real video data

« Camera mounted on a
helicopter

* Change of zoom
* Poor quality imagery

e Interlaced frames
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Fusion of multiple 3D reconstructions

* Solve merging proceeds pairwise
Multiple solves may be merged by repeated pairwise operations

Requires at least a few tens of inter-sequence track joins, preferably several hundred

Algorithm is fairly robust to mismatches
Initial alignment is refined by bundle-adjustment

This is a world first
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Result
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Aim of provocation session

Questions:

(1) Whether visualisation technologies can effectively assist in
these tasks

(2) Whether unified visualisation technologies would work
effectively across the different modalities of information
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Discovery of Salient Information in OSI
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Health Canada VITA
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Robustness against Real World issues?

 Are there topologies available that are robust to real
world issues?

* Are there methods that support the practical mapping
together of topologies and real world intelligence data?

* Are there methods to automate, or at least speed up, the
mapping of what can be expected to be large quantities
of data onto topological representations?

 Are real world tasks so large and complex as to be
prohibitive?

Dstl is part of the
© Dstl 2007 Ministry of Defence

© Copyright QinetiQ 2007




Can topologies be reused for different
problems?

* Re-use of existing topologies could accelerate the
visualisation of new problems provided there was
similarity to previously encountered ones.

e |s this feasible?

* (CF to case based reasoning?)
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How to handle sparse data sets?

 Are there topologies that are robust to imprecise scaling
of probabilities and sparse data?

* IS It possible to evaluate the impact of imprecision and
sparseness on any inferences undertake?
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Metrics

* There is benefit in having an ability to highlight the discovery of
salient information discovered within the data sets.

* Are there, or can there be, metrics to automatically assess the worth
of knowledge associations and can these be represented to the
analysts to aid their understanding?

* E.g. NATO Code of Best Practice ‘assessment should be judged by
their ability to reduce uncertainty’ which is a metric that can be used
to judge decision support visualisation.

* E.g. IST-059/RTG25 Visualisation evaluation guidelines
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Acceptance of visualisation tools
by the User community

e Can the knowledge be represented in a form that is
familiar and usable to the different types of analyst (e.g.
Imint, humint, osint)?

* |In what forms should these be?

e |n an unified multi-modal tool

— Can information be presented flexibly to meet the preference of
the analyst?

— Does such flexible technology exist?
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