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Extracting Local Invariant Features Based on
an Approximation of the Normalized LoG Function

Naoyuki ICHIMURA'

Abstract  Detecting local regions is necessary to extract local invariant features for image matching.
The detection can be performed by feature point detectors which simultaneously calculate the positions
and characteristic scales of local regions. Although the detectors using the normalized LoG function can
find the characteristic scales, large amounts of computations for convolutions to create scale spaces are
required. In this paper, we present an approximated LoG filter for local region detection to reduce the
computational costs. The response of the filter is calculated from the pixels corresponding to the extrema
of the normalized LoG function. The relationship between the values of the pixels and the response is
modeled by polynomials. Then the coefficients of the polynomials are determined by learning from
example images. The filter can be used with a corner detector to eliminate unstable local regions due to
line edges. We show that the local region detector based on the proposed filter outperforms conventional
schemes with respect to repeatability. We conclude with the experiments using the proposed filter for
billboard ads recognition, traffic sign recognition and video stabilization.
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