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Introduction

» Environmental monitoring

Manual and automated sampling

Sensor have increased data volumes

Manual data processing difficult (or impossible)
Real-time requirements in, e.g.
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> Intelligent transportation systems
> Smart homes (ambient intelligence)
> Disaster management systems

» Situation awareness (SA)
Perception, comprehension, projection
Obtaining and maintaining SA is situation assessment

Cognitive model for information processing in agents
Applied predominantly in aviation/military applications
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Problem

» Interpreting sensor data generally tedious
Heterogeneous devices, data, formats, protocols, ...
Complex data processing

Complex information extraction

Yet, it is a recurrent task

» Unfortunately,

» Lots of sensor data does not translate trivially into lots of
information about the monitored environment
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Idea

» Develop a software framework that

> Supports implementing situation assessment
» Formalizes and structures the process in software
» Takes care of common program logic

» Demonstrate the framework

» Environmental monitoring applications
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Situations

» Structured parts of reality
» Formalized in situation theory

» Situation s is said to support (}=) infons

v

Infon ¢ is a tuple consisting of
Relation R; Objects a1, . . ., a,,; Polarity 1/0
Objects can be physical entities in the environment, or ...
Temporal and spatial locations, values, situations
Objects stand in the relation R (polarity 1)
Example

» s =< storm-at, 3,1,1 >

> $ ~» Storm individual with attributes (e.g. spatial extent)
» |~ February 6, 2015 at 16:05
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Applications
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STO:supportedInfon

STO:polarity

STO:attributeValue

ssn:SensingDevice

rdfs:subClassOf /rdfs:subClassOf

STO:RelevantIndividual

‘ 2011-08-30T14:57:56+03:00







Relation

Acute outbreak
Pest protection

Start date

End date

Relation
Acute outbreak

Relevant individual
it

Drechslera tri

:00:00 GMT+0300 (EEST)
Fri May 30 2014 00:00:00 GMT+0300 (EEST)
Spatial location

Pelto C

Polarity

True

Pelto C

Pelio A

Acute outbreak

5 17
May 2014

June 2

24,37968, 60.41669












New Direction
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Departure time
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Demo



Situation discovery

a Situation [

storm-at ;

[ location ?locationl ] ;
[ inXSDDateTime ?time ]

]

a Situation [

driver-at ;

[ location ?7location2 ] ;
[ inXSDDateTime ?7time ]

]

filter (inside(7location2, ?locationl))
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Take aways
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Data is not where the story ends

» Information about monitored environment needed
» Information extraction necessary intermediate step

» Manually with visualization, statistical analysis, ...
» Automatically with machine learning, data mining, ...

Situation as key abstraction for extracted information
Explicit representation of information about situations
Use techniques in knowledge-based systems

Systems can obtain and maintain situation awareness
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