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Introduction 

We argue that it is important in the Curious Home activity and linked Infrastructure development to give strong consideration and infrastructure support to:
· Variable availability of information

· Multiple sources of potentially conflicting observations (e.g. ultrasonic position vs video tracked position)

· Variable accuracy and confidence of information

· Distribution and multiplicity of the locust of decision making (
This document is a first-pass charting of apparently significant entities, properties and relationships, which attempt to reflect and allow articulation of these issues within the system.

Implementation approach is not addressed, but might include a distributed annotation and discourse layer on top of a more straight-forward data publishing layer (e.g. data publishing layer would make sensor reading available, while the annotation and discourse would allow more sophisticated agents to share and make use of additional information about uncertainty and perspectives e.g. when attempting to reconcile related observations. 
An initial subset

· Ultrasonically tracked/identified Physical Objects

· Each with a (locally?!) unique identity
· Ultrasonic receiver arrays (Sensors)

· Each in a different Room
· Each hosted by a different small PC (Device)

· Making Observations of the presence and local positions of the tracked objects

· Physical Objects with attached monitors (e.g. SmartITs)

· Making Observations of the orientation and movement of the object

· Reporting wirelessly (RF) to a fixed receiver and hosting Device (the same as the ultrasonic)
· Monitored Doors, room and/or cupboard (Container)

· Reporting whether the door is open.

· Video cameras (Sensors) performing additional tracking/identification

· Making Observations of object presence, position, orientation, movement (?!)

· Software Component providing simple web access to aggregated historical information about monitored objects and the Observations made about them.

· Software Component providing simple real-time monitoring of system state (e.g. Sensors, Devices, Observations). 
Classes

(does not show multiple super-class relationships)
· Physical Object

· Sensor

· Actuator

· Device

· Place

· Surface

· Container

· Room

· Opening 
· Agent

· Person

· Software Component

· Value

· Observation

· Belief

Details

Physical Object

Is A:

· -

Has Intrinsic Property

· Identity [may have multiple identities within different naming domains, e.g. RFID tag, bar code, program ID, …]
· Size

· Appearance…

Has Extrinsic Property:
· Position

· Logical Position… (see below)
· Cartesian Position (in some reference frame)

· Orientation

· Velocity

· Acceleration

Participates in association:

· … Is At x: Place 

· … Is Positioned Relative To x: Place…

· … Is Attached To x: Physical Object

· … Is Part Of x: (Compound) Physical Object

· … Is In x: Container [Position??]

· … Is On x: Surface [Position??]

· … Is Proximate To x: Physical Object

Sensor

Is A:

· Physical Object

Has Intrinsic Property

· Type / Method

· Observes [may be a phenomenon?]

· Sensitivity, Fidelity, Spatial Resolution, Temporal Resolution, …

Participates in association:

· … Has Last Observation x: Observation

· … Has History of Observations xs: List of Observation

· … Is Managed By x: Device [e.g. wireless communication?!]

· … Is Attached To x: Device [directly connected]

Actuator

Is A:

· Sensor [?? In so far as it ‘knows’ its own state]

Has Intrinsic Property

· Capability…

Participates in association:

· … Has Last Output x: Value [?]

· … Is Controlled By x: Agent

· Is A Sensor and so:

· … Is Managed By x: Device [e.g. wireless communication?!]

· … Is Attached To x: Device [directly connected]

Device
Is A:

· Physical Object

Has Intrinsic Property:

· Capability…

Participates in association:

· ... Hosts x: Software Component

· ... Has Attached x: Sensor [inverse of Is Attached To]

· ... Manages x: Sensor [inverse of Is Managed By]

Agent
Is A:

· –

Participates in associations:

· … Believes x: Belief

· … Asserts / Refutes x: Belief [communicative acts]
· … Receives x: Observation

· … Controls x: Actuator

Person
Is A:

· Agent

· Physical Object [?]

Software Component

Is A:

· Agent

Has Intrinsic Property:

· Has Responsive Mechanism… (e.g. rules, scripts, code)
Participates in association:

· … Runs On x: Device [inverse of Hosts]
Place

Is A: 

· Physical Object [?]

Participates in association:

· x: Physical Object Is At y: Place 

· x: Physical Object Is Positioned Relative To y: Place…
· … Is Connected To x: Place [?]
Surface

Is A:

· Place

Participates in association:

· X: Physical Object Is On y: Surface [Position??]
Container

Is A:

· Place

Has Intrinsic Property:

· Is Open [e.g. for a cupboard??]

Participates in association:

· … Contains x: Physical Object [inverse of Is In]
Room

Is A:

· Container

Opening

E.g. a doorway

Is A:

· Place

Has Intrinsic Property:

· Is Open / Is Closed

· Is Locked…

· Is Transparent (etc?!)
Value

Is A: -

Has Intrinsic Property:

· Type

· Cardinality

· Units

· Value

· Exact Value

· Range / Interval
· Probability Density Function
Observation

Is A: -

Has Intrinsic Property:

· … Made By x: Sensor

· Concerns x: Physical Object

· Subject [may be a phenomenon?]

· Nature/ Type

· Value x: Value
· Confidence

· Time

· Method

Participates in association:

· X: Sensor Has Last Observation y: Observation

Belief

Is A:
· Observation [??]
Has Intrinsic Property:

· Held By x: Agent
· Confidence / Standing [e.g. agree/disagree/disputed…]
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