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Abstract: Beginning with the analysis of the real-time performance and robustness of scale-invariant feature transform
(SIFT) , the paper optimized traditional algorithm in both aspects of matching time and accuracy. A multi-scale feature ex-
traction algorithm was proposed which is based on moving target. This algorithm was devised in two improved ways. One way
was that the size of the template could automatically adjust along with the change of the scale factor. The other was that a
bidirectional feature points matching was introduced into the algorithm. With the improved algorithm, the weakness of the
real-time performance and robustness was amended successfully for match between the images and the moving target. Finally,

experiment showed that with the improved algorithm, the sequential frame images based on time-axis could be matched quickly

and accurately.
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=L ey (1)
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Fig.1 Local extremum value of DOG scale space
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NTE 2GB, #AE R S Win XP, 7T & F 4 VC + +6.0.
2.1 FIRES SIFT XS H 4R
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Fig.2  Gradient of feature points in sequential frame image
based on time-axis
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Fig.3 Result of SIFT matching algorithm ( threshold =0. 15)
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Fig.4 Result of SIFT matching algorithm ( threshold =0.3)
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*1 AEBETHASIFT &XHEEER
Table 1 Result of matching based on different threshold by
the use of SIFT algorithm

pomppyg TR WERARR  DURRIIREL  DERCSE U R
RAERE () (1) (®)
0.15 488 489 0 8.82504
0.3 488.489 31 8.82550
0.6 488.489 121 8.82868

SR o AT AR (1) R 18] Al o P2 45 B AR AR A1
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Fig.5 Result of SIFT matching algorithm ( threshold =0.6)
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Fig.6 Feature points in sequential frame image based on time-axis
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HRFEMSTE 8. 82s 72 , RIIHIE L EA IR, AF] T
FTENVEEE XS B 30 B AR i) ST BRER.
2.2 FIAK#E MSFE BSR4 R

TGS Y MSFE B8, 153 90 1 i 8] 4 ot
R FARAE S8, BTTRL & A 270 A, JE it A
252 4>, 728 6 R ERH.

SRJG 433 LA UG EC [ {E threshold = 0. 15 . threshold
=0.3 F threshold = 0. 6 X B} [&] 4l 7% 22 ol [ 1% 36 4T
BeHE, aniEl 7 .18 8 FIIE 9 B, iz 1745 RINEK 2.

*2 AEEBETH A MSFE &EiEHLEER
Table 2 Result of matching based on different threshold by
the use of MSFE algorithm

 WRMEGIE | LR RSR
DRRCRRIEL e () MEOH R
0.15 270.252 48 5.41932
0.3 270.252 84 5.42782
0.6 270.252 108 5.41382

i "/' i
500 1000 1500 2000 2500

K7 MSFE BILICRCEE R (ILACEME =0.15)
Fig.7 Result of MSFE matching algorithm ( threshold =0. 15)
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Fig.8 Result of MSFE matching algorithm ( threshold =0.3)
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Fig.9 Result of MSFE matching algorithm (threshold =0.6)
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