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Acceleration and Performance Evaluation of the
Stereo-matching Program on Some Many-core Processors
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Acceleration of the stereo-matching program to generate DEM (Digital Eleva-
tion Model) from the satellite images is required by providing IT infrastructure
such as data archive, high-resolution sensor, etc. This paper evaluate the accel-
eration of correlation in stereo-matching program on many-core architecture.
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ZNCC (Zero mean Normalized Cross Correlation) and census transform are
evaluated as the correlation method. The recursive calculation is implemented
to accelerate ZNCC. The optimized program on Xeon (Nehalem) is about 28
to 38 times faster than original program by using OpenMP, SIMD, etc. The
optimized program on Cell (PowerXCell 8i) is about 414 to 765 times faster
than original program on PPE by optimizing the DMA transfer in SPE. A
performance using GPGPU (Tesla C1060) is equal to Cell, twice faster than
Xeon.
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Table 1 Hardware specs and environments used in the experiments.
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Fig.1 Loop structure of the stereo matching program.
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Fig.2 Image data for evaluation.
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Fig.5 Effectiveness of parallelization using OpenMP.
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Table 2 Computation time of correlation on Xeon using eight threads.
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Fig.6 DMA transfer by portrait block splitting.
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Fig.7 Latency hiding of DMA transfer.
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Table 4 Computation time at SPE of recursive correlation calculation.
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Fig.8 Block splitting on Tesla.
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Fig.9 Computation time with optimization.
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