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Parallel O(logN) Forward Dynamics Computation Based on the Principle of Virtual Work
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Abstract— This paper describes an efficient parallel algorithm for the forward dynamics of open kinematic chains with

O(log N) computation time on O(N) processors where NNV is the number of links in the chain. In this paper, we first describe the

general algorithm applicable to both serial and parallel computations, and then show how to optimize the algorithm to parallel

computation. Some numerical examples using serial version are shown to demonstrate the efficiency of the proposed algorithm.
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Fig.1: Graphical representation of procedures 1.(above)
and 2.(below)
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Fig.2: A binary tree to describe the order of adding

joints

Fig.3: Optimized binary trees for a 7-joint serial chain;

(a) for serial computation, (b) for parallel computation
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Fig.4: An example of dynamics simulation of a 40DOF

human figure

Fig.5: The binary tree for the chain in Fig.4
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