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On-the-fly Extraction of Local Invariant Features
with GPU and Orientation Maps

NAOYUKI ICHIMURAT!

Local invariant features have been widely used as fundamental elements for
image matching and object recognition. Local invariant features can be ex-
tracted by the following two steps: (i) detecting local regions, (ii) calculating
descriptors. The purpose of this paper is to consider fast computational tech-
niques for extracting local invariant features through the parallel computing by
a graphics processing unit (GPU). In particular, the data structure called orien-
tation maps is introduced into the computations of local descriptors consisting
of the histograms of gradient orientations. We show that the introduction of
orientation maps enable us to realize feature extraction with the properties of
the fast computations and the stability of computational times in terms of the
changes in the number of features. The properties are useful for on-the-fly
extraction in which fast computations and the stability of frame rates are re-
quired regardless of the contents of scenes. The usefulness of orientation maps
is demonstrated by the experiments using the system with IEEE1394 cameras
and the GPU, NVIDIA GeForce GTX 480.
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