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Evaluation of Media Processors with Stereo Depth Extraction

YUHO SHIMIZU, TOMOAKI TSUMURA," YASUHIKO NAKASHIMA,t
MASAHIRO GOSHIMA, SHIN-ICHIRO MORI,* TOSHIAKI KITAMURAtt
and SHINJI TOMITA®

This paper describes an evaluation of media-enhanced superscalar processors and FR-V: a
media-enhanced VLIW processor, using an application program for stereo depth extraction.
We evaluate the delay and the power consumption of each processor, and the result shows
that FR550 is most superior to the others in energy-delay product. Also it is shown that
28% of the execution cycles can be eliminated by the additional instruction which calculates
the sum of absolute differences directly. Furthermore, increasing the available number of
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media-operations in a VLIW improves the performance by 36%.
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Fig.1 Relation between disparity and distance in a stereo

camera.
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Fig.2 Stereo images and disparity.
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Fig.3 Image data arrangement on memory.
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Fig.4 General kernel code.
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Fig.5 Flow of comparison processing at the FR500.
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Fig.6 Kernel code with media instructions at the FR500.
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Fig.7 Flow of comparison processing with MQMACHS at

the FR550.
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Fig.8 Kernel code with media instructions at the FR550.
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Fig.9 Data flow with MMX and SSE instructions.
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Fig. 10 Kernel code with MMX and SSE instructions.
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Fig.11 Data flow with SSE2 instructions.
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Fig.12 Kernel code with SSE2 instructions.
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Fig. 13 Data flow with VIS instructions.
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Fig. 14 Kernel code with VIS instructions.
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Fig. 15 System configuration.
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Fig.16 Input stereo images and output depth image.
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