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Smart Spaces

i

Smart Spaces are
= Sensing environment
= Traditionally visual and audio system

® Sensing and acting as a living being
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Motivation

Smart Spaces

How can we command the enormous
potential of ubiquitously available sensing
and computing power?
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Neuron systems in WSNs

Neural network with one hidden layer:
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Neuron systems in WSNs
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No straightforward mapping to wireless networks

= NN are inherently clocked

= Noise and interference due to wireless
communication

Conclusion and future work
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Collaborative transmission for neuronal structures

Phase 4:
Feedback is broadcast
to the network

Phase 3:

Receiver estimates the
phase synchronisation level
of the received sum signal

Phase 2:

Source nodes transmit to
the destination as a
distributed beamformer

Phase 1:

Source nodes adjust their
carrier phase offset and
frequency randomly
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Results

Dendrites 180, 240, 300, 500
Synapses 2,3,4,5
Transmit frequency 2.4 GHz

Transmission power 1 mW
Antenna gain 0 dB (Rx/Tx)
Random noise power —103 dBm

Pathloss Prx (ﬁ)z Gix Grx
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Results

Deterioration of BER with increasing count of dendrite nodes
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Deterioration of BER with i mcreasmg count of synapse nodes
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Conclusion and future work

Conclusion
NN-overlay over a wireless sensor network
Communication among nodes via distributed
beamforming
Computation of arbitrary functions
Smart space implementation possible
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Conclusion and future work

Future work

Instrumentation with hardware nodes

Computation of relevant functions

Validation in very large networks
Reduce synchronisation time and accuracy
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