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Parallel algorithm for generating template representation based on
non-orthogonal binary subspace

Yang Pei, Wu Gangshan, Yang Yang, Ren Tongwei
State Key Laboratory for Novel Software Technology, Nanjing University, Nanjing 210046, China

Abstract: Non-orthogonal Binary Subspace (NBS) is an essential image representation method, whose major advantage is
to support high-efficiency image matching. However, generating NBS is itself time-consuming which makes the method dif-
ficult to be applied in real-time applications. In this paper, a parallel template-generating algorithm based on Compute
Unified Device Architecture ( CUDA) is proposed. The generating procedures are divided into three phases in our ap-
proach. For each phase, parallel task distribution is used to fully utilize the capability of the GPU. Experimental results
demonstrate that our algorithm achieves 60 ~ 120 times speed-up, compared to the same template-generating task on the
CPU. Additionally, we apply our algorithm on the template-matching problem, and observe significant improvement in ef-
ficiency.

Key words: non-orthogonal binary subspace; Haar base; matching pursuit; template representation; template matc-

hing; compute unified device architecture (CUDA)
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Table 1 The average time cost of the NBS

parallel-generate processing for different patch-size

F A B Size GPU/s CPU/s Rate
20x20  0.000479  0.029 60. 54
30 x30  0.001624  0.147 90.51
20 40 x40  0.004608  0.457 99.18
50 x50 0.009 368 1.119 119.44
60 x60 0.017694  2.279 128.80
20 x20  0.000724  0.044 60.77
30x30 0.002436  0.218 89.49
30 40 x40  0.006 862  0.683 99.53
50 x50  0.014 048 1.658 118.02
60 x60  0.026594  3.421 128.63
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Fig.6 The effect of base size and num on the

speed-up of the algorithm
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Fig.7 Experiment of face-matching

(d) 58 ILAC

F2 ANBILEZER
Table 2 Results of face-matching

KR SR NRERC IERPCECE HER /%
IHAT 100 1000 716 71.6

AEIEAT 100 1 000 716 71.6
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Fig.8 The NBS template representation of the face patch
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JIF T () B R], C-N T G-N 4351136 /R 38T CPU FlI%L
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FEEUGHEAL BRI LT, IEA7 A2 B NBS #i R7R (1)
FE AT AR 1L G U T R B 18] 020 T 3T 50% o 7E
FEURVCHC X — R, 514742 i NBS AR A 1 5 2 S
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Table 3 The average time cost of image matching

(using 20 bases)

C-N G-N
Pkl - 9 _ o - : _ < =/ —— /0
5] C-M/s G-M/s C-N/s G-N/s C—M// G-M/

AN 4.95 2.80 2.71 0.206 54.7 7.3
ohi) 4.84 2.78 2.69 0.198 55.5 7.1
=N 4.92 2.82 2.75 0.208 55.8 7.3

Jrah 4.87 2,79 2.80 0.197 57.4 7.1

Xst  4.91 2.81 2.69 0.210 54.8 7.4
3 4.79 2.80 2.74 0.200 57.2 7.1
Fryo 4.8 2,79 2.72 0.199 55.6 7.1

5 & ®

$RH T —FhE T CUDA V-5 NBS [EGiH R
ANBIPGE I AT Ak Bk e ris F GPU R IF:
FHERE ST, X T NBS AR R AT A2 i) 222 3
ML, G A RES I TR 122 3R, ik GPU
FHATIATIX BEUBLEL/ N 525K, DT A A6 DB~
BOSFERTR Bt 1], SEge i aoF- 2 PEREis 2] 1 CPU
SEBLI 60 ~ 120 175, NBS [EIRBIR R R 9 47 2 1K
SEEAEA DR AT DLE BRI A S H8CR o
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