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Bootstrapping Battery-free Wireless Networks

Efficient Neighbor Discovery and Synchronization in the Face of Intermittency

Kai Geissdoerfer and Marco Zimmerling




Going Battery-free




Intermittent Operation
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Intermittent Computing

~ Focus on devices:
— Forward progress waeng ospi ‘18

— Time-keeping pewinkel AspLOS 20




Battery-free Networks




Interleaving
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Our Contribution

FIND: breaks the interleaving pattern by
iIntroducing random wake-up delays

FLYNC: aligns wake-ups of nodes to a common
synchronization signal
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- Random wake-up delays speed up discovery
- Geometrically distributed wake-up delays perform well
~ Nodes adapt distribution to changes in energy availability



Our Contribution

FIND: breaks the interleaving pattern by
iIntroducing random wake-up delays

FLYNC: aligns wake-ups of nodes to a common
synchronization signal
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discovery




Flicker
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FLYNC Circult
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Neighbor Discovery Performance




Neighbor Discovery Performance
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Neighbor Discovery Performance
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Case Study: Contact Tracing
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Case Study: Contact Tracing

Outdoors: Open-air cafeteria
Indoors: Coffee kitchen



Summary

~ Device-to-device communication for
Intermittently powered systems

- Efficient synchronization for indoor light
harvesting devices
- Open source
— FIND model in Python
- Hardware design
- Firmware

kai.geissdoerfer@tu-dresden.de


https://find.nes-lab.org/
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