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An initial subset of the Curious Home
· 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). 

A Possible Realisation

Using the EQUIP Component Toolkit.

Physical Object with attached Smart-IT monitoring acceleration/orientation

· The SmartIT has a two axis accelerometer. It broadcasts a radio packet with the current value and its own (locally unique) identity regularly.

· One or more fixed Smart-IT receivers are present in the home. Each is attached to the serial port of an infrastructure PC. 

· The infrastructure PC is running a Component Container with some bootstrap COM-port Component, either a Host Smart-IT Manager (which presumes only a SmartIT will be attached) or a generic COM-port Manager (which can distinguish between a number of possible devices which might be connected).

· When a Physical Object with attached wireless SmartIT comes in range its radio packets will be received by the fixed SmartIT and passed to the COM port. 

· The SmartIT or COM-port Manager reads the packet (line of text) from the COM port and determines (a) the type of device (a Smart IT) and (b) the identity of the device.
· It locates, or creates if necessary, a local SmartIT Software Component to proxy the SmartIT within the system, and this is exposed to the infrastructure, indicating the presence of the corresponding SmartIT in range of this host. Note: using this scheme with multiple receivers may result in multiple proxies for the same SmartIT, each on a different host.
· This SmartIT component will have a property which makes public the identity of the SmartIT. Question: how is the identity of the Physical Object itself determined? Can SmartITs be moved to different objects, or is this considered to be an unchangeable part of the object itself?
· The SmartIT component parses the report packet to determine what sensors are present and active. It locates, or creates if necessary, a local SmartIT Sensor Software Component to proxy each sensor. 
· The SmartIT Sensor Component has a property which identifies the sensor type (perhaps its accuracy, etc.), and a property which identifies the most recent reading made by that sensor. 

· This property corresponds to the value of the most recent Observation. Question: how is the complete observation assembled (time, accuracy, subject, etc.) and made available? E.g. does the sensor component also emit Observation events (requires explicit support in the Component)? Does some other part of the system observe the sensor and record Observations? If so, what and where are they, and how is this configured and managed? E.g. an Observation Adapter Component? Some generic record and reuse facility?? 
· The Real-time Browser / Mixed Reality Multimeter shows the current Components, Sensors and value(s).

· The Home Logger (or generic record and re-use facility) records the Observations, and makes them available for download in various re-structured forms (e.g. observations about particular physical objects).

Physical Object with attached ultrasonic tag
· Receiver array on PIC? Or Gumstix with Bluetooth/Ethernet?
· Ultrasonic Receiver Software Component running on a Host.

· Creates Component for each Transmitter in range. Exposes position/observations as above.

· (Soft-state managed GC of components)

Monitored door state

· Analog or digital SmartIT or Phidget sensor and associated Software Component. Publishes state and Observation.
Video tracking

· Attached web cam or video capture card on infrastructure PC.

· Camera interface Software Component makes frames available.

· Processing Component(s) connected to Camera Component manage Object proxy sub-components and/or directly emit Observations.
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