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Using embedded Rust to build an 
unattended, battery-powered device
FOSDEM 2025 / Brussels
Embedded, Mobile and Automotive

DARK SKY METER
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DISCLAIMER: This is not a deep dive into Rust but a series of thoughts about 
its feasibility for developing production-ready embedded devices
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Light pollution is a big problem for astronomers

By Jeremy Stanley - originally posted to Flickr as Light pollution: It's not pretty, CC BY 2.0, 
https://commons.wikimedia.org/w/index.php?curid=5680800

Other consequences
1. Public health
2. Ecological
3. Noctalgia / Cultural identity
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How to measure light pollution?

ams TSL237 (discontinued) ams TSL25911



Xabier Crespo Álvarez / www.scrobotics.esFOSDEM 2025 / Brussels                                       

Popular among Maker Community
(Arduino, MicroPython/CircuitPython)

Traditional approach
(C/C++ with vendor’s SDKs)

Trends with impact in the industry
(Rust and Zephyr)
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Why Rust?

Source: https://www.rust-lang.org/what/embedded

https://www.rust-lang.org/what/embedded
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State-of-the-Art tooling at last!

$ cargo runDo you want to upload the project to the board?

$ cargo testDo you want to cross build the project?

$ cargo buildDo you want to cross build the project?

$ cargo add postcardDo you want to add a new functionality?

Thousand of interesting crates available (e.g. 
serde, defmt, bitfields, heapless, smol, 
svd2rust, smoltcp...)

https://crates.io/
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What about embedded systems?

$ cargo add bme280Do you want to add a new sensor?

Hundreds of drivers available 
thanks to the standardization effort 
of the Rust Embedded Devices 
Working Group

https://www.rust-lang.org/governance/wgs/embedded
https://www.rust-lang.org/governance/wgs/embedded
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$ cargo add bme280

$ cargo add adxl345-eh-driver
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Modern tools, 
modern problems!
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Considering Rust for your new project?

✅ State-of-the art tooling

❕Decent documentation

✅ A strong and cohesive Community

❌ Vendor support
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Dark Sky Meter Features
● Sensors:

○ Measures light intensity (TSL2591)
○ Measures ambient (inside the enclosure) temperature, humidity and pressure (BME280)
○ Measures acceleration –and thus pointing- (ADXL345)

● Connectivity options:
○ WiFi (ESP32-C3)  <----  also the main MCU
○ Cellular, LTE-M with 2G fallback (Quectel BG95)
○ LoRaWAN, compliant with spec 1.0.3 specification (RAK3172)

● User configurator available through WiFi AP
● 1x buzzer, 1x RESET button and 1x USER button
● Powered by solar panels and batteries

● Low power software features:
○ Stops using networking if voltage is too low, resumes operation once battery is charged
○ Stores data in RAM, only to be sent in groups
○ Capable of using different sampling rates at day and night

https://ams.com/documents/20143/9331680/TSL2591_DS000338_7-00.pdf
https://www.bosch-sensortec.com/media/boschsensortec/downloads/datasheets/bst-bme280-ds002.pdf
https://www.analog.com/media/en/technical-documentation/data-sheets/ADXL345-EP.pdf
https://www.espressif.com/en/products/socs/esp32-c3
https://www.quectel.com/product/lpwa-bg95-cat-m1-cat-nb2-egprs-series/
https://www.rakwireless.com/en-us/products/lpwan-modules/rak3172-wisduo-lpwan-module
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External crate
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POWER CONSUMPTION



Xabier Crespo Álvarez / www.scrobotics.esFOSDEM 2025 / Brussels                                       

Full night cycle (sample & send)
- 2.65mA @ 4.2V
- 25% of the time powered on
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Sampling cycle (~75 s)
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Sampling & connection cycle
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THE RESULTS
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Day/night temperature 
change: +28 ºC to -8 ºC

Bright night due to Last 
Quarter Moon at the zenith

Battery voltage drops <0.1V (~10%) during 
the night (1 samples every 5 min), recharges 
during the day (2 samples/hour)

Teide Observatory (2,390 m)
4th-8th Jan 2025
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Thank you!

✉ x.crespo@scrobotics.es

🌐 https://gitlab.com/scrobotics/optical-makerspace/dark-sky-meter-fw

🌐 https://gitlab.com/scrobotics/optical-makerspace/dark-sky-meter-hw

mailto:x.crespo@scrobotics.es
https://gitlab.com/scrobotics/optical-makerspace/dark-sky-meter-fw
https://gitlab.com/scrobotics/optical-makerspace/dark-sky-meter-hw/

