
CS225A : Experimental Robotics

Lecture 5 : Fine-Tuning Controllers for 
Real Robots 

Oct 07, 2014

(Aka.. How to fix a misbehaving robot)

Samir Menon



Projects...

● Select team & project deadline => “Today”!!!

● Please email Samir & Tas: 
● Your team
● Project title 
● A few paragraphs to describe the project
● Platform: Robot/Haptics/Humanoid/Skeleton

● If you are not in a group, stay around after class...
● We will assign you to a group.

● If you have not discussed your project idea with 
Samir and/or one of the TAs. 

● Please do so after class.



Control Formulation

Theory

..



Practice...

● Gains?

● Rate of dynamics update?

● Inertial errors?



SCL : Fine Tuning Controller Specification

● Understand how control and inertial 
specifications affect motion

● Understand how to debug control specifications

● Use advanced features in SCL to simplify your life

● Tutorial applications are basic and very verbose.

● Application to be used : 
● scl.git/applications-linux/scl_example_ctrl/

● Offers easy manipulation with a GUI/keyboard



SCL : Run controller in real-time

● The default scl_eg_ctrl application runs (much) 
faster than real-time for simple robots
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SCL : Run controller in real-time

● The default scl_eg_ctrl application runs (much) 
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SCL : Run controller for the Puma robot



SCL : Monitor robot stats



SCL : Monitor robot stats (parsed spec)



SCL : Monitor robot stats (dynamic state)

● Press “enter” to repeat last command

● E.g., keep “enter” pressed to constantly print 
state



SCL : Monitor robot controller; one/all tasks



SCL : XML Controller Specification



SCL : PumaBot Demo



SCL : Effect of link inertia

● Observe low inertias at the end-effector

● What aspect of the demo motion is affected?



SCL : Effect of link inertia

● Let us increase the inertia (artificially high now)

● Effect on motion?



SCL : PumaBot w/ Wrist Inertia Demo



SCL : Low Task-Space Damping Gain



SCL : Low Task-Space Damping Gain

● Note high null-space damping gain...



SCL : Low Task-Space Damping Gain

● What motion do you predict?



SCL : PumaBot w/ Low Task-damping Demo



SCL : Low Null-Space Damping Gain



SCL : Low Null-Space Damping Gain

● What motion do you predict?



SCL : PumaBot w/ Low Null-damping Demo



SCL : Dynamics Update Rate



SCL : Dynamics Update Rate

● Speeds up controller for large robots

● Not really a problem for the Puma (already fast) 

● What motion do you predict?



SCL : PumaBot w/ Slow Dyn Update Demo



SCL : Multiple Tasks



SCL : Pr2 w/ Equal Priority Hand Tasks



SCL : Multiple Prioritized Tasks



SCL : Multiple Tasks



SCL : Multiple Tasks

● What motion do you predict?



SCL : Pr2 w/ Prioritized Hand Tasks



Final lessons

● If you think you have a bug in your controller
● Look at the motion
● Associate it with a specific type of error
● Go fix the code/robot specification

● Goal of this class :
● You should be able to look at a robot's motion 

and state what is wrong with it..
● You're on the path to being a roboticist!



More Controller Twiddling?



Groups introduce themselves!!!
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