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Performance and Image Quality Evaluation of
Two-Stage Compression Method for Accelerating
GPU-Based Volume Rendering of Time-Varying Data

DAISUKE NAGAYASU,t FUMIHIKO INOt and KENICHI HAGIHARA'

This paper presents a two-stage compression method for accelerating GPU-based volume
rendering of time-varying data. In order to reduce transfer time, our method compress not
only the data transmitted from the storage to the CPU but also that from the CPU to the
GPU. Our method also makes the CPU assist the GPU in run-time data decompression. To
achieve this two-stage compression method, we combine packed volume texture compression
(PVTC) and Lempel-Ziv-Oberhumer (LZO) compression, each running on the GPU and the
CPU, respectively. We also present evaluation results using five datasets. At the best case,
the number of frames per second is increased by 30%, as compared to a single-stage compres-
sion method. With regard to the quality of images, we obtain good quality ranging from 30
to 50 dB in terms of PSNR.
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