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In some opto-electrical imaging system for extended target, because the target is lack of local detail,
using complex detector and high-dimensional descriptor not only brings the problem of weak discrimination of

description, but also results in high sources occupation and slow calculation, lead to a hard process in real-time. A

Key words

specialized algorithm is proposed with features from accelerated segment test (FAST) as the detector and binary
robust independent elementary feature (BRIEF) as the descriptor, to solve the problems efficiently.

compared to two widely used algorithms. speed-up robust feature (SURF) and scale invariant feature transform
tracking without decline of recognition accuracy.

OCIS codes

In the
meantime, because the BRIEF is sensitive to the changes of target, a process named major orientation constraint is
(SIFT). The result shows that our algorithm performs 5 times of SURF and 17 times of SIFT in speed, meanwhile
the recognition accuracy is comparable to that of SURF. Hence this algorithm achieves fast object detection and stable
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employed which can improve the stability of feature recognition. Experiments are done and this new algorithm is
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Fig. 1 Corner detection of 9-point FAST. (a) 9-point

FAST detection when =33 (b) optimum order of

9 point-segment tests
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Fig. 2 Computation of major orientation constraints in sampling mode. (a) Calculation of major orientation of pattern;

(b) standard sampling pattern; (¢) sampling sequence of major orientation
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Fig. 3 Image sequence of expanded target which lacks of texture information
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Table 1 Comparison of detection time among algorithms

FAST  Harris SIFT SURF
Number of points 177 67 96 49
68.76 629.67 234.43

Detection time /ms 11.70

Average time
per point /ms
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Table 2 Comparison of average computing time among
constrained in major orientation BRIEF, BRIEF, SIFT and
SURF descriptors

Oriented
BRIEF BRIEF SIFT

Description time /ms 34.23 19,43

SURF

635.33  85.40

Average time
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per point /ms

Memory per
point /byte
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Table 3 Comparison of total computing time among

32 32 512 256

joint use of FAST &. constraiined in major orientation

BRIEF, SIFT and SURF

FAST &. Oriented

BRIEF SIFT  SURF
Number of points 145 42 24
Detection time /ms 11.14 626.78 242.17
Description time /ms 47. 89 587.31 43.69
Matching time /ms 36.62 10. 87 3.58
Total /ms 95. 65 1224.96 289. 44
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under rotation transform
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