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Who am I?
● Advocating Open Science:

– Open Neuroscience (http://bit.ly/OpenNeuro)
– Trend In Africa (http://bit.ly/TIAfrica)
– Plos Channel: Open Source toolkit (http://bit.ly/2yrVDnw)
– Mozilla & FreiesWissen Fellow

● Mapping scientific equipment demand (http://bit.ly/BFOSH)

● Building tools @ BadenLab (http://bit.ly/2TU7THW)
– visual stimulators
– behavioural setups
– customizing off-the-shelf equipment

● Prometheus Science
– Open Source hardware as service for scientists and educators

● With Karen Haink

http://bit.ly/OpenNeuro
http://bit.ly/TIAfrica
http://bit.ly/BFOSH


  

Summary

● Science funding
● Software: Is it doing what you expect?
● 30 seconds to master open source
● Open Science Software
● Questions I
● Scientific equipment: time for an overhaul
● Open Science Hardware
● Communities and interesting links
● Questions II



  

How we are funded
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Grant

HR

Tools: 
software 
hardware 

consumables
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 access
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drugs, 

treatments, new 
tech



  

How we are funded
Publications, drugs, treatments, 

new tech

Patent, copyright

Technology transfer

Distribution/production Oligopoly

High Costs



  

Software: Is it doing what you expect?



  

Software: Is it doing what you expect?



  

Software: Is it doing what you expect?

Analysis were done in house using “X”



  

Software: Is it doing what you expect?



  

30 seconds to master Open Source

● Everything (code, hardware design, protocols, cake recipes) 
created is shared freely via licenses (GNU, Creative Commons, 
OSHWA, and many other), using any means at hand (Internet, usb 
sticks, recipe notebook)

● We’ve always done it. Now we just have a fancy name for it and 
metrics so that all projects follow a certain standard.  



  

30 seconds to master Open Source

● Powers your smartphones, data centers, computers in airplanes, supercomputers. 

https://www.zdnet.com/article/its-an-open-source-world-78-percent-of-companies-run-open-source-software/



  

Open Science Software

● Jupyter notebook demo

“Given enough eyeballs any problem becomes trivial”



  

Open Source Software



  



  

Open Science Software

● Where to start?
– Many tutorials online
– Reach out to developers – They will be super happy!
– Open Science MOOC
– Openscapes – mentorship program to empower scientists 

with open data science tools! (https://www.openscapes.org/)



  

Questions I

● http://bit.ly/OSMOOC



  

Scientific equipment: is open better?



  

Scientific equipment: is open better?



  

Scientific equipment: is open better?



  

Scientific equipment: is open better?

Aquarium Equipment



  

Scientific equipment: is open better?

Aquarium Equipment



  

Scientific equipment: time for an overhaul

By Chad Anderson, CC BY-SA 2.0, 
https://commons.wikimedia.org/w/ind
ex.php?curid=45625745

By Zephyris at the English language 
Wikipedia, CC BY-SA 3.0, 
https://commons.wikimedia.org/w/index.php
?curid=13320450

Microscopes:

- ~17th century

-“Scientific grade”    ~5000€
- Fluorescence +~5000€

- No patents

-crucial piece for research and 
diagnostics



  

Scientific equipment: time for an overhaul

● Open Source Microscopes:
– Different capabilities
– Published in peer reviewed journals
– Much more affordable
– Portable, battery driven, easy to customize 



  



  



  Safecast.org



  



  

Companies & non-profits developing OS Hardware



  

OS Hardware: Living in the “Cambrian explosion”

● Wikipedia >70 projects (only 
commercial level/big projects)

● In these slides at least another 36

● Many, MANY more in repositories 
online

● OS tools to create hardware are 
getting better and easier

● Software
● Fast prototyping

● Lower price for manufacturing

● Internet infrastructure
● Sharing videos, tutorials, 

documentation

● Some companies applying OS 
business models are >5 years old.



  

Open Source in research and education

● “Tradional systems:
– Expensive (fluoresc. Scope 

>5000€)
– One supplier commitment
– Hard to fix/customize/upgrade
– One per lab/classroom
– Costly calibrations
– Bugs hard to spot
– Fixed, one size (has to) fit all

● OS systems
– Affordable (fluoresc. Scope 

<250€)
– Buy parts from anywhere
– Know your tools from inside out
– Many per lab/classroom
– Calibrate before every 

experiment
– Bugs are easier to spot
– Adaptable to local realities



  

Build following demand

● Projects normally start with a local need:
– one lab, in one department, inside one institution…

● What if we could map the needs researchers have?
– And build OS Hardware based on that demand?

● Online survey http://bit.ly/BFOSH Please share!
● Landing page: https://fosh-following-demand.github.io/en/home
● Repos: https://github.com/FOSH-following-demand 

Contributions and suggestions are welcome!!

http://bit.ly/BFOSH
https://fosh-following-demand.github.io/en/home
https://github.com/FOSH-following-demand


  

GOSH community

● Make open source hardware the norm for science by 2025



Repositories and online communities
 GOSH (http://openhardware.science/)

 PLOS Channel (https://channels.plos.org/open-source-toolkit)

 Open Neuroscience (openeuroscience.com)

 Open Plant Science (http://openplant.science/)

 Hackaday.io (hackaday.io)

 CTA – UFGRS (http://cta.if.ufrgs.br/capa/)

 Instructables (instructables.com)

 Journal of open Hardware (https://openhardware.metajnl.com/)

 HardwareX (https://www.journals.elsevier.com/hardwarex/)

 Appropedia (http://www.appropedia.org/Welcome_to_Appropedia)

 Hackteria (hackteria.org)

 Open Behaviour (http://openbehavior.com/)

http://openhardware.science/
https://channels.plos.org/open-source-toolkit
http://openeuroscience.com/
http://openplant.science/
http://hackaday.io/
http://cta.if.ufrgs.br/capa/
http://instructables.com/
https://openhardware.metajnl.com/
https://www.journals.elsevier.com/hardwarex/
http://www.appropedia.org/Welcome_to_Appropedia
http://hakteria.org/


  

Questions II

● http://bit.ly/OSMOOC

Thank you for your attention!
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