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Levels of Situation Awareness [Endsley; 1995]

Perception

Comprehension

Projection

Sensors, Radar, Pictures, Videos,
Eyewitness reports by humans

Higher-level composite view of situation,
at semantic level of human comprehension

Projecting how events may evolve over time,
guess future behaviour

lots of trees

forrest
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Levels of Situation Awareness

Perception

Comprehension

Projection

diastolic arterial pressure = 188,79
red face

hypertension

medical ontology patient record

history of hypertension

danger of myocardial infarction
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Levels of Situation Awareness

Perception

Comprehension

Projection

the role of logic

Higher-level 
composite view 

expressed in logic

Background facts

Background theory
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Problems to be solved in this context
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What have we done until now to solve these problems?
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Situation Awareness by Inference and Logic

Franz Baader, Andreas Bauer, Peter Baumgartner, 
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Kevin Lee, David Rajaratnam, Rolf Schwitter
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Project Background
• Joint project between National ICT Australia (NICTA) and 

Australia's Defence Science and Technology Organisation
(DSTO)

• DSTO approached NICTA for help to build a system for 
higher-level situation awareness based on automated 
reasoning techniques
– Go beyond state-of-the-art
– Run as a one year pilot project 

• Outcome of SAIL project:
– Novel architecture and prototype implementation 

following a knowledge-based declarative approach
– Prototypical implementation of system that employs 

existing reasoners and public-domain GIS system
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Problems How did we address them in SAIL?
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Description Logics research of the last 20 years
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Description logic system structure
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Description language
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Problems How did we address them in SAIL?
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Problems How did we address them in SAIL?
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Use of logic-based programming language not vital,
but declarative approach allows for easier understanding
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Problems 

supported by DL system RACER

How did we address them in SAIL?
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Problems How did we address them in SAIL?

Current system: 
ad hoc integration with DL 

reasoner

Formal approach described in
[B., Bauer, Lippmann; 2009]
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Problems How did we address them in SAIL?
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Triggered new theory:
new DL-extension of LTL

runtime verification for this logic

not yet implemented
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Questions?
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