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Development of versatile motion analysis program based on normalized correlation for
high-speed videography - Parallel processing with OpenMP and MPI -

Naoki YOKOYAMA (Institute of Research and Development, Tokai University)

F—O—F  BREETAIRT L, EBEFS. EEREHE
Keywords: High-speed video system, Motion analysis, Image correlation

Motion analysis program for images acquired by high-speed videography was developed and
tested. This program was originally developed for Shimadzu’ ultra high-speed video recording system. Then
it was extended to handle general movie AVI file. Fully automatic analysis method of position detection
based on cross-correlation was proposed. Experiments were performed for rotation of cooling fan and butane
combustion. Laser interferometer was utilized to visualize refractive index change caused by butane-air
combustion. Temporal resolutions were 1,000 frames/s to 100,000 frames/s. Cross-correlation calculations
can be very heavy load to computer systems, so any kind of parallel processing should be used if available.
CPU based parallel processing method OpenMP and network based method MPI1 were discussed this time.
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2. VMAP(Versatile Motion Analysis Program for high-speed videography)
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Fig. 4 Still Images from butane combustion by laser interferometer 5,000 fs/s
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Fig. 5 Experimental result of Butane-air combustion
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Fig. 7 Analysis result for rotation of cooling fan @3,800 r.p.m.
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Fig. 11 Traceability results by weighted templates
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