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Wireless Sensor Networks (WSNs)
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What has worked
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Design principles for successful WSNs

01 Design for breadth

02 Extensibility

03 Co-design and outreach
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Seed (v0) Sapling (v1) Shrub (v2) Tree (v3, current) Forest (v4, forthcoming)
Single-channel analog  Digital multi-sensor logging ~ Wireless + visualization Extensible platform with diverse user base Next-gen OS + shared infrastructure
uW logging — 4
01100 o P-4 To: o<g
7N 0k
VAV 00101 9 > 4 48k -

UG OANTH GRUZ =



Use case: uW level power measurements
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[1] Keithley, “DAQ6510 Data Acquisition and Logging, Multimeter System.” Accessed: Jun. 27, 2025. [Online]. Available:

https://www.tek.com/en/products/keithley/digital-multimeter/keithley-dag6510
[2] Fluke, “Fluke 117 Multimeter.” Accessed: Apr. 20, 2026. [Online]. Available:

[3] Magical Microbes, “MudWatt: Grow a Living Fuel Cell,” Magical Microbes. Accessed: Apr. 20, 2026. [Online]. Available:
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Use case: uW level power measurements @3,,,,,,,
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Takeaway: To build an effectual WSN platform, start by being
good for one thing, in our case analog measurement.

(2]
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Problem: Hand collected data is slow

XLSX
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Goal: Enable wireless data collection
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sensor

[1] B. H. Nguyen, G. S. Gilbert, and M. Rolandi, “A Bio-Mimetic Leaf Wetness Sensor from Replica Molding of Leaves,” Advanced Sensor Research, vol. 2, no. 6, p. 2200033, Jun. 2023, doi: 10.1002/adsr.202200033.
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Use case: Biomemetic leaf wetness sensor

[1] B. H. Nguyen, G. S. Gilbert, and M. Rolandi, “A Bio-Mimetic Leaf Wetness Sensor from Replica Molding of Leaves,” Advanced Sensor Research, vol. 2, no. 6, p. 2200033, Jun. 2023, doi: 10.1002/adsr.202200033.
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Current (Tree) platform overview
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Use case: Energy harvesting from cacti
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Use case: Energy harvesting from cacti

Takeaway: Co-Design guides pragmatic, usable features while
avoiding feature creep and speculative engineering effort.
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Success of ENTS

Open source ecosystem

Designing for extensibility
‘~‘ Partnerships with domain experts

Metric

Hardware Firmware Visualization

Internal Contributors
External Contributors
Commits

Forks

6 7 10
0 2 5
404 1259 1158
0 4 18

Contributors from:
e (Google summer of code
e Undergraduates
e Collaborators
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Future Work

a h

“An embedded operating system
designed for running multiple
concurrent, mutually distrustful
applications on low-memory and
low-power microcontrollers.” [1]

\_ /

[1] Tock, “Tock Embedded Operating System,” Tock Embedded Operating System. Accessed: Jul. 01, 2025. [Online]. Available: https://www.tockos.ora/
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Future Work

@ @ C k a Security in WSNSs.
®

" Supporting additional applications.

[1] Tock, “Tock Embedded Operating System,” Tock Embedded Operating System. Accessed: Jul. 01, 2025. [Online]. Available: https://www.tockos.ora/
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Where to find us

e Josephson Lab Website
https://sensors.soe.ucsc.edu/
e John Madden (Me)
https://www.jmadden173.com/
e Stephen Taylor (Co-author)
https://steveagtaylor.qgithub.io/
e Live Data
https://dirtviz.jlab.ucsc.edu/

Project Repos
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