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Abstract: The existing binary descriptors, generated from random or uniform point pairs sampling, suffer from low ro-
bustness and high computation. A novel sampling method, named RBS (retina-imitation based sampling), was proposed,
which combines different densities sampling, multi-scale smoothing and reception field overlapping to imitate the convert-
ing from light signal to vision of ganglion cells of human retina cells, and further selects most discriminative comparison
pairs based on learning on training data. Finally, compact binary descriptor was generated based on comparisons between the
neighbor mean instead of singe sampled point. The experimental results show the RBS-128 with 128 bit outperforms
FREAK and BRSIK with 512 bit about 16.4% and 5.3% in precision on the dataset provided by Mikolajczyk.
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1-3 90.4% 77.7% 79.8% 73.1% 73.9% 75.0% 77.4% 81.4% 76.6%
1-4 87.2% 73.1% 74.2% 69.7% 68.9% 70.7% 73.9% 76.9% 73.7%
leuven
1-5 84.6% 69.9% 71.5% 67.6% 66.2% 67.8% 71.8% 74.5% 72.7%
1-6 81.2% 66.2% 66.0% 64.6% 61.4% 64.1% 66.0% 68.6% 64.9%
SE 87.4% 73.9% 75.2% 70.7% 69.7% 71.5% 74.7% 77.7% 74.3%
) — 71.2% 57.6% 59.2% 54.2% 53.7% 54.9% 58.8% 62.1% 59.2%
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