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GPGPU Accelerated Ferns Descriptor

KitaGawA Masamicui»®  Suimizu IKuko!:P)

Abstract: Ferns descriptor is one of the feature extraction methods. It is easy to implement and its match-
ing is very fast. However, the computational time for its learning is very high. In this paper, a method for
fast learning of Ferns descriptor by GPGPU is proposed. Data transfer between GPU and CPU and memory
access is very slow. To reduce the memory usage, three parallelization are tested by number of keypoints,
by number of Ferns, and by number of patches. To reduce the data transfer between GPU and CPU by
introducing the one dimensional indices for the image coordinate and controlling the device memory in GPU
by dividing learning step of the Ferns descriptor into small steps.
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Fig. 1 Learning step of the Ferns descriptor.
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e CPU: Intel Core i5 2400, Athlon IT x2 0O 260,

e GPU: Geforce 210, Geforce GTS 450, Geforce GTX

295, Quadro 600,

e CPUDOOODODO: 4GB DDRA3,

e OS: Windows7 O professional 32bit,

e CUDATIUIDOOOO: CUDA SDK 2.3 32bit,
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Fig. 2 Parallelization by the number of keypoints.
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Table 1 Details of the computational time by our implementation using GPGPU com-

paring with the implementation using CPU.

gooooooo

50 100 150 200 250

00000 (Geforce GTS 450) [ms]

188.4 | 264.9 334.0 405.4 483.3

GPUOOOO0OO (Geforce GTS 450) [ms]

0.047 | 0.055 0.044 0.047 0.051

00oooooooo GpUDDODODOOOOOO [%)

0.029 | 0.021 0.013 0.012 0.011

00000 (Geforce 210) [ms]

851.9 | 1252.8 | 1688.4 | 2091.5 | 2508.3

GPUDDODOOOO (Geforce 210) [ms]

0.087 | 0.081 0.076 0.097 0.131

0000ooooo GpUOOOOOOOODO [%)

0.010 | 0.006 0.005 0.005 0.005

CPUDODODO (Core i5 2400) [ms]

503.5 | 1054.7 | 1625.0 | 2217.9 | 2775.7

e 0ODOODO: Visual studio 2008 32bit.
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