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What do we mean by Synchronization

e Ask Wikipedia:
Synchronization is timekeeping which requires the

coordination of events to operate a system in
unison.

Here:

A set of wireless nodes should have the same
notion of time.



What can Selforganization do for
Synchronization

Centralized Sync. Possible Situations:
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Decentralized Sync.

/"
O \Ib‘

o~

O




How do we approach Synchronization —
What is the setting?

e We take a look at nature:
Fireflies in South-East Asia developed their own self-
organized way of blinking in unison.

e We use the derived synchronization algorithm and apply it to
wireless sensor nodes.






Modelling

Fireflies have intrinsic oscillator. After their counter finished
they emit a light signal called firing.

Whenever they see a firing, they adapt.
They adapt by moving their own counter closer to period

end.
When fired, they start counter again.
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Adaptation to wireless environment

In wireless environment we cannot transmit
instantaneously

Experience harsh surroundings
Frequency drift of oscillators
Propagation delay



Adapted Firefly Algorithm

Node can change state
at beginning of period,
due to random process

Transmit state /\ Listen state

Refractory time
no §daptation

EoP EoP

Transmit signal

No adaptation Adaptation possible

EoP ... end of period [1] A. Tyrrell, C. Bettstetter









Outlook, what comes next?

Robustness of Firefly Algorithm

Error analysis:

What happens to the synchronization if, a node gets “blind”, and
cannot adjust itself anymore.

Topology changes

What happens if faulty nodes are present:
Assuming faulty node cannot adjust but send permanently.
Assuming its period notion deviates by 20 %.

What is the influence of the topology.
Is there a way to get around faulty nodes.
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What happens if faulty nodes are
present:

Assuming faulty node cannot adjust but send permanently.
Assuming its period notion deviates by 20 %.

What is the influence of the topology.

|s there a way to get around faulty nodes.






