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Abstract

In this paper, we propose a framework that can perform acceleration collision detection efficiently by using a cone based collision
area in a particle-based system which requires collision detection with many objects. Three conditions determine particle and
cone-based collision regions: 1) If there is a cone position within the radius of the adjacent particle, 2) In the case where the
position of the adjacent particle exists in the cone area, 3) When adjacent particles exist between two vectors forming a cone area.
As aresult, it is defined that when the above conditions are all satisfied, the particle and the region of a cone have collided. In this
paper, we automatically update the area of the cone, which is the collision detection area, according to the particle movement.
Determine the direction and length of the cone based on the position and velocity of the particle to calculate the dynamic change
of the cone. Collision detection is performed quickly using only the particles in the finally calculated area. The acceleration
method proposed in this paper is simple to implement because it is executed with a closed form equation instead of explicitly
creating the tree data structure, and collision inspection performance is improved in all results
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(a) Quad tree decomposition

(b) BSP tree decomposition

Figure 1: Quad tree and BSP tree.
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Figure 2: Various types of collision detection : a) cone area and
particle radius, b) cone area and particle position, c¢) no collision.
Arrows indicate the velocity for each particle.
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Figure 3: Area of the cone that varies with the particle velocity (red
arrow : particle velocity).
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Figure 6: Collision detection with our method (red particle : can-
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position).
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(a) Previous approach

Figure 7: Collision detection with our method (red particle : candidate particle, green particle : collided particle, red sphere

position).

(b) Our method
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Figure 8: Collision detection comparison of results using (a,b) K-d tree and (c,d) hash table (red particle : candidate particle, green

particle : collided particle, red sphere : target position).
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