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GPU-Accelerated Local Invariant Feature Extraction

Based on Feature Points and Edges

NAOYUKI IcHIMURAT!

Local invariant features have been widely used as fundamental elements for
image matching and object recognition. Extracting local invariant features is
performed by the following steps: (1) detecting local regions, (2) computing
descriptors. This paper presents a GPU-based implementation of the steps for
fast computation. In particular, an algorithm using feature points and edges
to detect local regions is considered for the applicability to both image match-
ing and object recognition. Utilizing the data parallelisms of neighborhood
regions in image filtering and local regions, we can execute large amount of
local operations required in extracting local invariant features in parallel.The
computational time of the GPU-based implementation for 720x480 pixel im-
ages is around 150 [ms], which is about 18 times faster compared to the CPU
counterpart.
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Task\Processor, Time ratio GPU CPU Ratio GPU CPU Ratio
Image transfer 2.608 N/A N/A 2.579 N/A N/A
Y component 0.116 3.891 33.5 0.117 3.960 33.8
Down sampling 0.144 0.856 5.94 0.144 0.862 5.99
Gaussian filter 8.863 263.333 29.7 8.831 263.824 29.9
Gradient filter 4.400 219.765 49.9 4.399 219.595 49.9
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Total 150.004 | 2788.497 18.6 148.864 | 2620.296 17.6
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