Susan M. Fisher

Comp290 – Homework #2

Introduction

Collision detection is a complex, necessary component of many graphics applications from gaming to virtual environments to medical programs.  This project considers two different algorithms.  The first, known as PQP, uses a hierarchical tree structure known as an oriented bounding box tree (OBB Tree).  The user must specify which pairs of objects in the system to test on a pair by pair basis.  The second, known as V-COLLIDE, keeps track of this information for the user by employing the n-body “Sweep and Prune” algorithm at the top level.   This algorithm also uses a tree structure, but in this case it uses axis-aligned bounding boxes (AABB) for the top level and OBBs for the lower levels.  The same OBB construction method is used in both algorithms.  OBB trees in V-COLLIDE provide the contact determination at the lowest level between pairs of objects in the same manner as PQP.

The Experiment
For each possible combination of characteristics, five simulations were run and the results were averaged.  Each test consisted of 150 cycles in the simulation.  The tests were performed on a Pentium II, 299MHz, 130 MB RAM machine.

The characteristics considered included:

· File Size (# of Triangles in an object)

· Density (how many simulation objects there are in relation to the space)

· Number of simulation objects

The measurement times reflect solely on the collision detection algorithm; the measurements were taken immediately before and after the calls to the collision detection routine.  In PQP, only pairwise measurements can be taken.  Therefore, after the data was collected and averaged, the result was multiplied by the number of objects in the scene to give an idea of how much time the collision detection for all of the simulation objects took to compute.

Results

(Please see attached graphs.)

One interesting plot was that of File Size versus Running Time.  For all densities across the board, both PQP and V-COLLIDE exhibited nearly equal performance on a file size of 500 and 200.  The depth of the trees for 500, 200, and 100 triangles are about 9, 8, and 7, respectively.  This trend exhibits logarithmic growth with respect to the depth of the tree.

The plot of Number of Objects versus Running Time as not quite as clear as I would have liked.  The biggest surprise was that with V-Collide for a file size of 100, the performance could be quite slow at higher densities.  (Density of 50 is more dense than a density of 100).  In one case, at the highest density, the 100 triangle file was even slower than the 500 triangle file!  This suggests that PQP might be the application of choice for smaller problems (lower densities and/or less triangles).

The final plot was of density versus running time.  Both PQP and V-COLLIDE exhibited similar performance as expected.  One spike was observed on the graph for V-COLLIDE with 200 triangles.  This could have been due to another process on the machine, as it clearly does not follow the trend of the other results.
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