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Useful Websites
● https://wpilib.screenstepslive.com/
● https://www.chiefdelphi.com/
● https://www.reddit.com/r/FRC/

https://wpilib.screenstepslive.com/
https://www.chiefdelphi.com/
https://www.reddit.com/r/FRC/


  

Getting Started



  

Good Practice
● Code Review
● Software testing (https://youtu.be/vmRFiF9hd2E)

– Unit tests
– Continuous testing
– Avoid developing subsystems that define hardware

● Simulation



  

Python?
● https://robotpy.readthedocs.io/
● Simulation

https://robotpy.readthedocs.io/


  

Software Collaboration
● Git

– GitHub
– GitLab
– Self-hosting

● Subversion
– Better for binary files (LabVIEW)



  

Software Collaboration



  

Software Collaboration



  

Computer Vision
● “Interdisciplinary scientific field that deals with how 

computers can be made to gain high-level 
understanding from digital images or videos.” - 
Wikipedia

● Recognition
– Detect task elements and estimate pose

● Motion analysis



  

Computer Vision
● Object Detection

– Pre-processing (Blur Image, Contrast)
– Find features (lines, edges, ridges, blobs, corners..)
– Segmentation (size, color, angle, etc)
– High-level processing
– Decision making



  

Computer Vision
● OpenCV



  

Graphically Represented Image 
Processing (GRIP)



  

Machine Learning
● Deep neural nets

– Convolutional neural nets
– Transfer Learning



  

Deep Dream



  

Control Theory
● “...A subfield of mathematics that deals with the 

control of continuously operating dynamical 
systems in engineered processes and 
machines.” - Wikipedia



  

Control Theory
● LQR Control
● Bang-bang controller
● PID controller



  

PID Control



  

Tuning Gains



  

Any Questions?
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