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Parallel implementation of surf algorithm based on OpenCL

GUO Jing, CHEN Xianfu
(School of Information Science and Technology » University of Science and Technology of China» Hefei 230027 China)

Abstract; SURF algorithm has high computational complexity and can not meet the real-time requirement.
To solve these problems, a parallel SURF algorithm based on OpenCL was presented. Firstly, data
parallelism and task parallelism model were applied to the calculations of the integral images, Hessian
detector, orientation and descriptor, and the detailed algorithm process was given. Secondly, the
performance of the parallel algorithm was optimized from data transmission, memory access and load
balancing. The experimental results show that the algorithm can achieve more than 10 times speedup for
images with different resolution, and some high-resolution images can even reach up to 39.5 times.
Furthermore, it can be applied to a variety of general purpose computing platforms.
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Fig.5 Parallel implementation of calculation of Hessian response map
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Fig.6 Generating process of principal direction of feature point
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Fig.8 Generating process feature point descriptors
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Tab.2 The consumption time of each step in feature points extraction process(ms)
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176 * 144 0.63 57.57 0.53 6.00 1.87

320 % 240 1.21 178.80 0.96 15.89 3.04

640 * 480 5.99 671.35 2.86 54.31 10.34

800 * 480 6.01 847.52 113.41 4.03 69.92 10.41

1920 % 1080 32.71 4641.08 612.67 25.76 70.87 23.67
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Fig.9 The process of feature points extraction
52 HERABRITRE
T VR AR A 3 A A A RO, S
I ] — g 181 o 368 ok A U 0 R Rk 4 2 B (AR 2
7R 22 PR A B B0 1 0. 5 AIE 8 0 i A 45 20 B
JIT I FE ] B 10 YR SE 50 HY - 9 4E L Q3% 3 K.
R3 PHUEHMBIRERENSREFEIE (BN . ms)
Tab.3 The consumption time of each step in

feature extraction process(ms)

, BATIE ARSCIAT I
HEAE 55
o HE HERE HE ST
Ey; B B Y i} oy I B YA
11 0.81 6.82 0.50 0.70
50 3.58 33.21 0.85 2.54
207 15.14 136.99 2.67 10.80
502 36.59 328.91 6.18 24.65
1022 71.95 702.56 18.67 67.96
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Fig.10 The process of feature description
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Tab.4 The speedup ratio of the algorithm in this paper

AR RSO
PR W ms B/ ms
176 x 144 218.76 21.87 10.00
320 % 240 356.28 34.36 10.36
640 % 480 922.81 82.98 11.12
800 % 480 1122.07 100.83 11.13
1920 % 1080 5442.59 137.77 39.50
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Fig.11 Matching results under different conditions
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