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Problem

Uniform support of reasoning applications in outdoor and
indoor spaces (OI-spaces)

To track moving objects
To decide the parts that are covered by receptors
To determine the locations of congestion
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Contributions

Extension of a recent model of OI-spaces
Investigation of the route observability concept
Probabilistic translation of receptor data
Reasoning about points of potential traffic load
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A Recent Model
Sari Haj Hussein, Hua Lu, and Torben Bach Pedersen.
Towards a unified model of outdoor and indoor spaces. In
ACM SIGSPATIAL GIS 2012, Redondo Beach, California, The
United States
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Coverage Weight
cr (l) = {r → w(r ) = ZONE (r)∩AREA(l)

ZONE (r) : ZONE (r ) ∩ AREA(l) 6= ∅}
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Route Observability
A measure of the extent to which a given route is covered by
RFID readers
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Route Observability Function
obs(R) = ∑l∈V(R) ∑w(r)∈cr (l) log(w(r ) + 1)

Function Bounds
0 ≤ obs(R) ≤ ∑l∈V(R) log

(
cr (l) + |cr (l)|

)
: cr (l) = ∑w(r)∈cr (l) w(r )
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Observability and Uncertainty
The higher a route observability, the less the uncertainty in
tracking moving objects along this route
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Dynamic BP Estimate
Given:

An RFID graph Drfid = (Wl ,Wm, cl , cm, cr )
The infer− ds
A monitoring period T of a location l ∈ Wl

∀l ∈ Wl : ET
BP(l) = Pr (obj1 at l , . . . , objn at l) : obji ∈ Wo
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Dynamic BP Monitoring Query
BPMQT = {ET

BP(l) : l ∈ Wl}
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