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Access to Physical World
Information

» Wireless sensors and objects

e Sensor Network
— Manage sensor data

— From the data
* Locations of objects
 States of objects

» Applications for physical world
— Give users information —E e
about environment -

No Risk!!
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Access to Physical \orld
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* Sensor network handles &
|

only sensor data i
— Each application interprets . ,; 4s s4s.43,110.78)

Query about

the data to give a user - Book location
information. @
onDesk
*The interpretation models are redundant. “It is on the desk.”
eSensor network must generate description
of an environment which many types of 4

applications can share.




Access to Physical World
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Semantic

Sensor

Difficulties of Description of
Environment

» Applications for physical world need two
types of information.
— description of environment: On(A, B)
— sensor data: location data A (123.45,245.43,110.78)

Pointing gesture
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Difficulties of Description of
Environment

« Sensor data itself is just meaningless data

— To obtain meaningful information, a model for
interpretation is required.

— A relation between an object and sensors is important.
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» The cost of Grasping the relation is high.
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Semantic Sensor Network

e Data structure: Sensor data + Meta data
— Description of environment is given as Meta data.
— Applications for physical world

» Class definition and instance data

— The cost of grasping the relation between an
object and sensors decreases.

— RFID tags to identify objects

 Inference on instance data
— To get many types of information dynamically.
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Semantic Sensor Network
:/\:ﬁzenséfgﬁ
Sensor dta_‘

Querv:
S@@L&I&a + Meta data
Book
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Sensor
/ Network

ID: 24
(123.45,245.43,110.78)
Color(white)
6.Nov.2006 SSN 2006 L —
class Root

o Logic Relation

Relation
Inference Rule

L=

6.Nov.2006

R7adin% Mad'ni\ng
Book Cup Plastic bottle
) -

Static Metadata
Basic Inference Rule k

to the object

g - Static Metadata
PN Dynamic Metadata
! (Logic Relation etc.)

,-"//
/“"H
Object (Real World) Instance
e -Sensor Data

Object Name

SSN 2006

| _Meta data




Semantic Sensor Network

55,150.3,108,%0
55,134.45,45,110

125,190 3,108.45,90.45
125,134.45,45.71,110.6

] ~ 1\ tags, the relation is
?l@ Identified.

Object \\ Client (RFID tag)
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Semantic Sensor Network

» Class definition

‘ Attaching relation between an object and sensors

 Instances (sensor data + Metadata)

‘ By inference on the instances Metadata

» Obtain descriptions of environment
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Semantic Sensor Network

Inference rule : Sensor data of objects—0On(X,Y)

Bottle
ID: 55 Inference
124.45 345.45 345.5

brown

Book

ID: 24
=y 112.45 301.45 245.56-

white
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Semantic Sensor Network
Danger(X,Y)

*Query from applications I
*Answered by inference Danger%B, Wet)

On(A, B)/\ Contain(A, Liquid)

Contain(Bottle, Liquid)

Color(Bottle, Brown)
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Examples of SS
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( State of
| a target

Image of
] a target

Result of , .
search  Alert for a user D




Examples of S
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Examples of SS
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Conclusion

Semantic Sensor Network
— Generate descriptions of environment

— Answer queries from applications for physical
world

Data structure: Sensor data + Meta data

Class definition and instance data

— Based on the relation between sensors and
objects

Descriptions of environment generated by

inference on instance data
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Future works

Dynamic inference: top-down or bottom-up
Logical theory on sensor network

— Temporal, special, multi-world, incomplete
information
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Distributed server
Evaluation by applications
Web applications
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Semantic Sensor Network
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