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Abstract

Since the computational complexity for hologram generation increases exponentially with respect to the size of
the point cloud, parallel processing using CUDA and/or OpenCL library based on multiple GPUs has recently
become popular. The CUDA kernel for parallelization needs to consist of threads, blocks, and grids properly in
accordance with the number of cores and the memory size in the GPU. In addition, in case of multiple GPU
environments, the distribution in grid-by-grid, in block-by-block, or in thread-by-thread is needed according to
the number of GPUs. In order to evaluate the performance of CGH generation, we compared the computational
speed in CPU, in single GPU, and in multi-GPU environments by gradually increasing the number of points in a
point cloud from 10 to 1,000,000. We also present a memory structure design and a calculation method required
in the CUDA-based parallel processing to accelerate the CGH (Computer Generated Hologram) generation operation
in multiple GPU environments.
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