Detecting inland coastal flooding with TinyCamML:
a low-cost, cellular-connected, privacy-aware camera with on-device ML
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> Local, ephemeral, can be difficult to observe, monitor, and measure.
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> Solar Panel +
An example from Carolina Beach, NC over ~3 hour timespan battery (Voltaic)
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» Cell connection
(Particle Boron)
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» Camera w/ ML
(OpenMV H7+)

» Custom PCB

> Enclosure
(Polycase)

We present TinyCamML - a low-cost, cell-connected, privacy-preserving > Custom Mounts | L 3 e,
microcontroller-based camera with onboard ML to report flooded conditions. (3D printed) i & P et FREPP T C R
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> Trained with |5k pictures from local
deployments, SUDs (Gold et al., 2023 WRR),
Sazara et al. (2019) - 50/50 flood/no flood
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> Synthetic flooded pictures made using —
ClimateGAN (Schmidt et al., 2022) S
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> Model has 85% Binary Acc. on test set E
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Software:

During daylight hours, TinyCamML:

* Takes a picture every 6 minutes

* Processes image using ML model

* Reports model results over cell (to google sheet) -1’ (flooded) or ‘0’ (not flooded)

* *Note - picture is not sent (privacy, bandwidth), but can be saved locally (training data).
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> 81% Binary Acc. on Deployment

Deployment on Nov. 14-18, 2024 ; Carolina Beach, NC Next Steps:

*Deploy many devices to
observe flooding events.
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