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Abstract:

A humanoid robot, a walking machine and a robot
hand: these are all examples of mechanical systems
having a branched kinematic structure. It has been
known for a long time that branches introduce zeros
into a matrix called the joint-space inertia matrix, which
appears in the equation of motion.

However, it has only recently been discovered that this
pattern of zeros can be easily exploited, using simple
algorithms, to reduce the cost of calculating the
equations of motion.

This talk introduces the phenomenon of branch-induced

sparsity (i.e, the pattern of zeros caused by branches),
and it shows how the sparsity can be exploited by
a simple factorization algorithm. It also presents an
example, based on a simple humanoid (or quadruped)
robot, showing how much faster the new algorithm is
compared with existing factorization methods.
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