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Optimization of Correlation Function and
Sub-Pixel Estimation Method on Block Matching

MoTOKI ARAI ,t KAZUHIKO SUMI tt and TAKASHI MATSUYAMA't

In block matching based stereo, if we need precise depth, sub-pixel estimation of best match-
ing location is required. So far, many researches have been done on this sub-pixel estimation,
but nothing is working well for real images. In this paper, I explained that the systematic
error in sub-pixel estimation is generated by the mismatch of a correlation function and a fit-
ting function, and I proved that the shape of correlation function is deformed from the ideal
theoretical shape because of existing residual error of correlation function which is resulted in
stereo calibration and digitization on block matching using real images. I proposed to model
real correlation function by a linear combination of quadric and absolute difference. Applying
this model, the systematic sub-pixel estimation error is mitigated, and it is effective also to
existing the residual error of correlation function. The validity of this model was shown by
applying to the simulation including some error and the real images.
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