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Fast Simulation of Collisions and Contacts

Using O(N) Forward Dynamics Algorithm and Implicit Integration
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Abstract— This paper describes a collision/contact model based on spring-damper model. The method utilizes

two fundamental algorithms for efficient computation: the O(N) forward dynamics algorithm developed by the

authors deals with the rigid joint constraints, while implicit integration technique enables relatively large time

steps in spite of the stiff contact constraints. The overall method runs the simulation of a motion of a 40DOF

human figure in only a few times slower than real time, including collision detection and computations for control.
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Fig.1: The basic idea of the O(N) forward dynamics
algorithm
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O Implicit integration, time step 2ms
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A Explicit Euler integration, time step 0.25ms

Fig.2: Snapshots from simulations using implicit and

explicit integartions
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Table 1: Comparison of precision and computation

time of implicit and explicit integrations

time step explicit
[ms] implicit Euler | Runge-Kutta
8 X X X
4 A X X
2 O X X
1 O X A
0.5 O X O
0.25 O A O
0.125 O O O
time 1.05 0.585 2.31

Fig.3: Dynamics simulation of a walking human figure
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