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Abstract 
Real time collision detection is required by almost all computer graphics applications. However, the problem of real time collision detection is 
yet to be solved between complex objects. With the recent advent of high performance graphics processing units (GPUs), a dramatic shift is 
being seen in the traditional idea that general-purpose computation can only be performed by CPUs. This paper explores to solve the 
problem of real time collision detection between complex objects using programmable GPUs. The algorithm maps the computation of 
collision detection between two arbitrary objects onto programmable GPUs to match their parallel architectures, and produces on the fly the 
collision detection results via real time rendering. To do so, the problem is first converted into the problem of finding intersections between a 
collection of line segments and a set of triangles to realize the migration of collision detection algorithms to programmable GPUs. Based on 
reasonable analyses of the algorithm complexity, two optimized techniques is presented to improve its efficiency. Experimental results have 
shown that the optimized algorithm is advantageous over other current collision detection algorithms implemented in image space regarding 
efficiency, accuracy as well as practicability. 
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摘要 
实时碰撞检测是计算机图形应用中不可或缺的问题之一,复杂物体间的实时碰撞检测至今仍未能得以很好的解决.高性能可编程图形硬件的出现,
正在改变着通用计算仅能由CPU完成的传统观念.探索性地采用了可编程图形硬件来解决复杂物体间的实时碰撞检测问题.通过将两个任意物体

间的碰撞检测计算映射到图形硬件以有效利用图形硬件的并行架构,由实时绘制过程快速产生碰撞检测结果.为此,算法首先将碰撞检测问题转化

为一组线段集合与三角形的求交问题,以实现碰撞检测算法向可编程图形硬件的迁移.在对算法复杂度进行理性分析的基础上,给出了两种有效的

优化技术以提升算法效率.实验结果表明,与现有的图像空间碰撞检测算法相比,该算法在效率、精确性和实用性方面具有明显优势.  
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