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Sensor Net works

Miniature sensorsallow eld measuremeis

Data must still be collected

Sensornetworks allow sensorsto communicate bad to a certral point
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Mesh Sensor Net works

All nodesare equal.

All routing computation is distributed.

Battery power is limited, and processingpower and network usageare
therefore expensiwe.
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Routing In a Mesh

How can we route padkets acrossthe mesh?
hierarchical partitioning too in exible
padket o oding too ine cien t
route o oding

location basedrouting
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Greedy Forw arding

Simplest algorithm for location basedrouting: forward padket to whichewver
neighbour is nearestthe destination.

A

_ _
HEFM DG is longerthan HEF CG,
but F forwardsto M asM is closerto G than C is.

JK'L is blocked by a “void"
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Determining Lo cation

Nasve solution: GPS
"Anchor' nodes (up to 20%)

Radio distance- nding
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Virtual Lo cation

Location relative to other nodes

Axes do not correspond to real directions

Geometriesmay not correspond either

Internally consistert

Generally only useful for routing purposes
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Spring Mo dels
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Forces and Potentials - Equations

Springlike attraction F / dto 1-neighbours

Uj = Kau Qm , Kar =1

Electrostatic-lik e repulsion F / 1=cf from 2-neighbours

1

Uik = Krep Q_A|+H_.
I

Krep = 8 10°

Node attempts to minimize total potential energy
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Forces and Potentials - 1D
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Forces and Potentials - 2D
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200-node Mesh

200 nodes

Each node is placed so that:
at least one existing node is in range

no nodesare within range/2

similar to a rooftop network

http://www.ctie.mo nash. edu.au/ me$/vir t loc /t wo.git

Jtwo.animated.g If
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http://www.ctie.monash.edu.au/mesh/virt_loc/two.gif
./two.animated.gif
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400-node Mesh

400 nodes

Eacdh node placed at random within a 1km x 1km grid

Node range 100m

http://www.ctie.mo nash. edu.au/ me$/vir t loc/one.git

Jone.animated.g If
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http://www.ctie.monash.edu.au/mesh/virt_loc/one.gif
./one.animated.gif
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Further Work

More sophisticated routing algorithms
3D,4D virtual spaces(in submissionto IEEE TPDS)
Node mobility / energy consenation

Multiple root nodes/ anchors

Questions?
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