Sensor Integration

and Knowledge Neworks
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Outline of presentation

® Bigger, faster, better? A story of advances

® Sensors and Networks of Sensors...



An open secret.

The power of GIS: Integration of



Everything Is going to get:
Smaller

Faster
Greater capacity
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At the entry to New Cuyama, California
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Faster, faster, better?

- Long-term trends in world economy
(over 150 years or more)

eFaster communication



Avoiding technological determinism

®It is too easy to present new
technology as a wave of the future




Dante’s Inferno

(A guide to many explorations)
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A river gage:

12048000 Dungeness River near Sequim WA

® Location: Fixed

® Time: Controlled

® Height (of water): Measured




Advances iIn measurement

Astounding increase
* |n spatial accuracy
* In speed of measurement

e |In smaller sensors — everywhere
* In networks to connect sensors




Sll-73: SWAN

An Integrated Sensor Web for
Watershed Monitoring

Sensors — with processing and networking
oower

Knowledge network across Canada
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ensors to suit
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And more recently,
Traffic Pulse (Sll 89)

® Part of the move to enroll citizen



Sensors everywhere

Some examples
from GEOIDE past projects




Results: a sensor network

.256 antennas
'one computer




GEOSALAR: Understanding Atlantic Juvenile
Salmon Movement and Migration in Rivers and
Estuaries

This project aims at developing
tools to:

" Track and predict young

Atlantic salmon movements




GeoSalar — a knowledge network

Multiple disciplines:

» Salmon ecology
> Laval, UBC, UQ Rimouski

» Resource managers:




Distributed Sensor Networks-
a potentially disruptive technology

® Original GIS process:




Revisiting an old story

*Assumptions about the trade-off:

Compute / store

[Eventually it is cheaper to reconstruct relationships than to
store them and manage the interactions.]

eExample: topological data structure / shape file




What Is so disruptive?

« Sensor webs decentralize

* |t becomes impossible to start by
collecting « all » the data...







Extract from a paper:

Order from Noise:



Two conflicting models
of Information

“ Both arise from Cybernetics movement in late
1940s




Information N .
source ransmitter Receiver  Destination

Received
Message Signal Message

Figure 1. After Shannon and Weaver. 1949. The Mathematical Theor vy of
Communication. Chicago , University of lllinois Press p. 34

Invariance through transmission;

Meaning not a part of model
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Weiner promotes the mythology



How the information model
matters:

Treated as a “thing”, information is



A social model of information

Goguen: an interpretation of a
configuration of signs for which




So, here Is the citation:

® Bateson, Gregory (1972). Steps to an Ecology of Mind:
Collected Essays in Anthropology, Psychiatry, Evolution,
and Epistemology. University Of Chicago Press. ISBN O-




Bateson’s experiment

no consent form needed!

® Hold your hand perfectly still, palm
upwards and resting comfortably on a




But a difference that makes a difference

® But there are differences and differences...

® As you dropped the coin into your palm,
® your eyes told you automatically,
¢ without your brain even asking,




A matter of perspective

® Bateson continued with a story of lizard
detecting an incoming insect on a leaf.

® What is information for the lizard is not



Back to Sensors

® How the information model matters:

® Treated as a “thing”, information is



Limitations of
transformational viewpoint

® Tobler’s view on transformations:




And a conseguence (or two)

® van Foerster: « you can turn a library



" GEOIDE

Intellectual progress requires mixing
up perspectives.

Interaction between disciplines is
necessary.

—-resh perspective comes from student
participants.




Conclusion

® Distributed sensor technology offers




Disclaimer

® The preceeding slide show was neither
accurate, nor complete, and its quality Is
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