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Abstract: The technology of missile-borne television guided by image matching technology has the cha-
racteristics of information visualization. As an effective image matching technology, the SIFT algorithm has
received extensive research attention. Aiming at resolving the problem of the poor real-time performance of
the traditional SIFT algorithm, an improved SIFT algorithm is proposed. In the extraction of feature points,
the Laplace operator is used to find image edge regions and Laplace weighting is performed. In the genera-
tion of feature point descriptors, the traditional 128 dimensional SIFT operator is reduced to 48 dimensions,
and the improved SIFT operator is adopted to assign directions and descriptors to feature points with rota-
tion invariance. In the matching of feature points, the matching points are extracted by Euclide distance and
are refined by the RANSAC algorithm to obtain the optimal matrix. The results of experiments show that
the improved SIFT algorithm provides good matching effect under the conditions of target rotation and scale
change. It performs well in real-time and can realize real-time image matching in comparison with the tradi-
tional SIFT algorithm.
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Table 1 The performance analysis of weighted Laplace operator
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Fig.8 The matching comparison of the laboratory between this algorithm and classical algorithms
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Table 2 The performance comparison of feature points extraction between this algorithm and the classical algorithm

Algorithm Feature points  Extraction and description/ms  Description per feature point /ms
SIFT 1111 1639.60 1.47579
SURF 1525 1034.2 0.67812
ORB 500 64.7 0.12940
This algorithm 2355 214.2 0.09096

* 3 AEESZ MR PN P 5 R I ILRC I A LR
Table 3 The matching comparison of the laboratory between this algorithm and the classical algorithm

Optimization of

Optimization of

Matching time/  Unmatched time/

Algorithm Matching points . . . . Mismatch rate

hamming distance  symmetric matching ms ms
SIFT 214 214 - 6.54% 501.2 593.8
SURF 136 136 - 6.62% 223.8 328.0
ORB 189 19 - 0 52.6 51.0
This algorithm 34 31 22 13.64% 37.8 50.3
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Table 4 The matching comparison of warship between this algorithm and the classical algorithm
Algorithm Matching  Optimization of Optimization of Mismatch Matching Unmatched  time
points hamming distance symmetric matching rate time/ms Ims
SIFT 163 48 - 0 570.8 780.6
SURF 500 35 - 0 482.6 747.5
ORB 348 105 - 0 170.2 2925
This algorithm 38 30 18 0 40.8 38.6
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