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A Binary Descriptor Based on Both Optimized Sampling Pattern and
Image Sub-patches

HUI Guo-Bao* LI Dong-Bo* TONG Yi-Fei'

Abstract
patch. Conventional binary descriptors such as binary robust independent elementary features (BRIEF) are not robust

This paper proposes a more robust binary descriptor through further excavating feature information of image

to rotation and viewpoint invariance, which is improved from two aspects in this paper. Firstly, an optimized sampling
pattern is presented by tuning the density of sampling points and the overlapping size of receptive fields. Secondly, all
pixels in the patch are classified according to their intensity order, so that the patch is decomposed into several sub-
patches. Then, random tests on each sub-patch mapped with the optimized sampling pattern are repeatedly taken, and
each test result is concatenated to form a distinct binary string of the sub-patch. The proposed descriptor encodes not only
intensity-comparison information but also information about relative relationship of intensities. As a result, results based
on experiments of performance evaluation have shown that the proposed binary descriptor outperforms the-state-of-the-art

binary descriptors.
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BRISK Al DAISY) Szt IR 45 5L %) b i
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(Graffiti-4)

Table 1  The results of time comparisons of detecting

and describing all key-points of Graffiti-4

DAISY BRISK FREAK CFRBD
SRHERMHRE () 1373 1050 1036 1053
K kS i 1) (ms)  1548.3 17.1  18.97  18.22
RERPTE B INTE (ms)  1486.1 22.06 28.12  18.43
P s S A BRI ) (ms) 30344 39.16  47.09  36.65
SRR B AL BN ] (ns) 2210.1  37.3 4545  34.81

T IR BT B A 1 DL E AR S, [RLRE A T
Xof FEIIAA. WK FRSFEFINT Lo G ] b X Ff v 1) 2
P B A P PG S B s DL TR A I ) T 0] 4 3 5
BULmes ). KB BOR T Graffiti (12 2 A0S
4 PRPHG. M R g 2 Fros. e 2 nramn, e
FlE FULHC ISP e a1, B2, Pt AR
B KA A B UL RCARAR B, BT LA RE AL 52 I R H A
K.

2 VLRSS g R

(Graffiti-2 Vs. Graffiti-5)
Table 2 The results of real-time performance
comparisons of matching key-points in Graffiti-2 to that

in Graffiti-5

DAISY BRISK FREAK CFRBD
Graffiti-2 B8 SEE (1) 1468 1064 1017 1063
Graffiti-5 EIGOCH S8 0E (1) 1984 1259 1160 1302
PIE GBS VLRSI ) (ms) 246.16  32.53  34.68  30.41
R IR YIULECH ) (ns)  68.44  22.23 2452 20.12

2http://www.robots.ox.ac.uk/vgg/research/affine/
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Fig.8 Matching effect under various image transformations
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