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This presentation was made by a human :)



Become an engineer!

Tesla CEO Elon Musk: „In the United States 
especially, there’s an over allocation of talent 
in finance and law. Basically, too many smart 
people go into finance and law.”

Source:
https://finbold.com/elon-musk-says-tesla-stock-is-overvalued-but-
worth-more-in-five-years/
https://www.youtube.com/watch?v=RcYjXbSJBN8 [Joe Rogan
Experience #1470 - Elon Musk]



Dear Engineer!
What equipment do you have at home? 

• A multimeter?
• A soldering iron? An adjustable one?
• A logic analyzer?
• A laboratory power supply?
• A microcontroller evaluation board (uC eval kit)?
• An oscilloscope?



• logic analyzer (40 PLN for 8 CH 8 MS/s)
• multimeter (50 PLN)
• soldering station (130 PLN)
• power supply (340 PLN for 30V 10A)
• digital oscilloscope (1700 PLN brutto for 4 CH 50 MHz)

To put it into perspective: a popular gaming console will cost you around 2000 PLN.

Let’s set up an electronics lab!



Starring



• H-bridge converter (15 PLN, 15 V, 1.2 A per CH)
• DC machine with encoder (40 PLN)
• current transducer (10 PLN)
• CAN bus transceiver (20 PLN)
• OBD-II scanner (50 – 100 PLN)

Let’s connect something to our uC!



Let’s set up an electronics lab!

Developement environments:
• Arduino IDE (https://www.arduino.cc/en/software)
• endless libraries and examples for e.g. ESP32 (see e.g. 

https://github.com/explore)
• PlatformIO (https://platformio.org/) 
• STM32CubeIDE (https://www.st.com/en/development-

tools/stm32cubeide.html)
• endless libraries and examples for STM32 (see e.g. 

https://github.com/lamik/ and https://github.com/explore
• Visual Studio Code if you don’t like the editor provided by the 

Arduino IDE (https://code.visualstudio.com/)
• Android Studio (https://developer.android.com/studio)
• Visual Studio Community (https://visualstudio.microsoft.com/)

They are all free.



Online compilers and code sharing

Online compilers:
• OnlineGDB (https://www.onlinegdb.com/)
• Compiler Explorer (https://godbolt.org/)
Arduino simulator:
• Wokwi (https://wokwi.com/)
Git (version control system) repositories:
• GitHub (https://github.com/) 
• GitLab (https://about.gitlab.com/)
• Bitbucket (https://bitbucket.org/product/)
and several more

They are all free.



Control Engineering for Hobbyists on MS Teams
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All set and done! But where to start?

• Just pick a DIY project that you would like to brag about and do 
it, and then brag about it!

• Be inspired by other DIY projects. Check them out e.g. on YT, 
Instructables, Arduino Project Hub, How 2 Electronics,  Circuit
Digest, Hackaday – these are just examples as this comunity is
enormous, and thats good for us! Some of my favorite YT 
creators regarding STM32/ESP32 DIY projects are: Phil’s Lab, 
Controllers Tech, DroneBot Workshop, and Andreas Spiess.

• „It is the time you have wasted for your rose that makes your 
rose so important.” – Antoine de Saint-Exupéry, The Little 
Prince. So maybe start from building a clock ;) 

“It takes half your life before you discover life is a do-it-yourself project.” Napoleon Hill
https://medium.com/@nancy.e.huang/life-is-a-do-it-yourself-project-d131c4b82340



Learning resources
Tutorials, examples and libraries provided by the DIY industry. Some of my 
favorite ones are:
• https://www.adafruit.com/
• https://www.waveshare.com/
• https://www.sparkfun.com/
• https://www.dfrobot.com/
• https://www.freenove.com/
• https://www.elegoo.com/
• https://www.upesy.com/
Some DIY stores and training providers offer their own knowledge bases for 
free. Some of my favorite ones are unfortunately available only in Polish
(fortunately, the C/C++ code itself is a universal language):
• https://forbot.pl/blog/kursy
• https://msalamon.pl/
• https://ucgosu.pl/
• https://intertechacademy.pl/
And last but not least – the communities around chip manufacturers itself, for 
example:
• https://community.st.com/s/



Embedded Systems Engineering Roadmap

https://github.com/m3y54m/Embed
ded-Engineering-Roadmap



Let’s build something!



Let’s build something!



Let’s build something!



Let’s build something!



Education gemification

http://ufnalski.edu.pl/stm32_projects/dshot_esc_protocol/dshot_stanowisko_d
ydaktyczne_preprototyp.mp4



Let’s build something!



Let’s build something!



Let’s build something!



Let’s build something!



Thank you for your kind attention!

WARNING
Control engineering – try this at home!


