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and Applications

Specializations: Data Systems, IoT
DASYALab: IoT, Networks & Hardware Lab

https://dasya.itu.dk 

https://dasya.itu.dk/


DASYA Lab

IoT, Networks* & Hardware Lab
https://dasya.itu.dk 

*  a lot of low power LPWAN, LoRa, etc → 

https://dasya.itu.dk/


ML at the IT University: 

A lot of NLP, LLM, some ML in medical imaging, 
robotics, gaming … 



          TinyML @ IT University: Still in its early phase.

But growing interest in sustainable power aware computing 
… e.g. MOTH (ML on Tiny Hardware)
   

… but mostly still in the 10 … 100 Watt region.

        Mindset: power and connectivity are never a problem.



IoT course: MSc elective – hybrid - as part of this,

     One to two lectures on Edge Comp & TinyML



TinyML mostly in Bachelor & Master projects.

Software & Hardware: the usual suspects -

Tensorflow (lite, micro), Jupyter Labs, Colab, Edge 
Impulse, Arduino, ...

ESP32 (Pycom class kits, others), TTGOs, CubeCell

Arduinos (TinyML class kit), Portenta, Nicla, 

Nvidia Jetson (all sizes), Google Coral TPUs, ...



Hardware for TinyML: Google Coral TPU

source: https://coral.ai/docs



04-07-23 · 10

Started with fun projects … (what lab manager thinks is fun)

 



TinyML @ ITU: Birdcams & Scarecrows

Data science is easy – 

when your data comes 
from Kaggle.

Else, not so much … 

source: kaggle



TinyML @ ITU: Birdcams & Scarecrows

Data is hard!

Also, remember twigs …

(warning:        ML creates black boxes)

source: Steen Heesche Petersen and Tin Marecic



TinyML @ ITU: Fishcam, Coral Reefs

Project – looking for collaborators!
with Copenhagen Aquarium, Partners in Zanzibar, Kenya, 
California (MBARI), others …

source: DASYA, Jens Joergensen
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TinyML @ ITU: Fishcam, Coral Reefs

source: DASYA, Jens Joergensen, Sebastian Büttrich



TinyML @ ITU: DISCOSAT (satellite based ML)

source: discosat.dk

The ultimate constrained system is 

a small satellite: Nanosats, Cubesats.

Once it is out there, it is on its own :)

It has only the power available to its solar 
cells, 

and once you are out of power,
you can’t even talk to it anymore.

A Cubesat is 10 x 10 x 10 cm,
the solar constant is about 1.361 kW/m2.

So you have around 10 W to work with.



TinyML @ ITU: DISCOSAT (satellite based ML)

source: discosat.dk, picture: Julian Priest

Mission patches are difficult … ;)
Launching satellites is not a very sustainable activity ..



Machine Learning on Satellites



On satellite, power consumption is key

* Using MobileNetV1 of varying sizes

source: Thesis, Rober Mayer

• Coral AI TPUs most 
efficient

• Jetson Nano too high, 
though nice low latency

• ARM’s low power draw 
can’t compensate for its 
latency



Ministry for Research and Education

National Partnership for
Space Education 2023-25

now has an item (owner: IT University)

Machine Learning in Space
(on Tiny Satellites)
 
… hence, TinyML
We are planning a series of 
DIY Satellite Building for Schools and Universities.

Kick-off meeting at ...



Thank you!

Reach me at

sebastian@itu.dk
sebastian@nsrc.org

mailto:sebastian@itu.dk
mailto:sebastian@nsrc.org
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