
Kinematics of Mechanisms 
Tutorial A2



http://www.youtube.com/watch?v=ux2KW20nqHU


http://www.youtube.com/watch?v=IqwRui4MXak&t=2502


Linkages

http://www.youtube.com/watch?v=XlV-LFozQSc&t=257


Linkages - Rigid bodies



Linkages - Joints



Linkages - Joints



Linkages - Simulation

Solve using a numerical optimization 
method (e.g. Newton’s method)

Vector with states 
of all rigid bodies

Vector with constraints 
of all joints



Linkages - Gauss-Newton approximation

Need to compute derivatives:

Very small if close to 
constraint satisfaction

Jacobian: dC / dx



Linkages - Jacobian

Let’s look at it a bit closer ...



Design optimization of linkages

Goal: Find dimensions of all links/rigid 
bodies (design parameters), such that the 
end-effector trajectory matches a target 
trajectory.
Forward design: User changes link 
lengths, and sees effect on end-effector 
trajectory immediately.

Design optimization: Algorithm finds 
optimal design parameters.



Design optimization of linkages
Trajectory given design 
parameters p Target trajectory

In this assignment: 
solve using random search!



Code - Rigid bodies



Linkages - Joints



Linkages - Joints



Linkages - Simulation

Solve using a numerical optimization 
method (e.g. Newton’s method)

Vector with states 
of all rigid bodies

Vector with constraints 
of all joints



The Eigen library
Documentation: http://eigen.tuxfamily.org/dox/

http://eigen.tuxfamily.org/dox/


→ Code Review
starter code: 

github.com/computational-robotics-lab/comp-fab-a2
post issues there!

https://github.com/computational-robotics-lab/comp-fab-a2


- Questions about assignments on corresponding issues page: 
https://github.com/computational-robotics-lab/comp-fab-a2/issues

- Other questions: in your personal repo, or moritzge@inf.ethz.ch

Questions

https://github.com/computational-robotics-lab/comp-fab-a2/issues
mailto:moritzge@inf.ethz.ch

