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Image matching technology based on SIFT for
terminal-guiding system
Di Nan, Li Guiju, Wei Yajuan
(Changchun Institute of Optics Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: In the terminal-guiding system, image matching as a key technology is valuable in theory and
practicality. Recent years, wide attention has been paid to SIFT for its excellent performance in the image
matching area. Due to the complexity of the traditional and improved SIFT, lots of improved SIFT methods
were simulated with VC++ and a fast and stable SIFT with improvements was proposed in scale-space
extremum detection and key point descriptor. Compared with the existing methods, the improved SIFT not
only kept the character of abundance, but also reduced the computation cost considerably. Recently, the
algorithm was applied in the hardware system. Experiments on lots of images show that the improved SIFT
can overcome variations of the scale, rotation, translation, blur and the small distinction between the images
due to the different condition to detect the object exactly. The time of the algorithm is less than 200 ms and
satisfies the practical need through using two DSP parallel computing.
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Tab.1 Computation cost comparison between

Gaussian filter and box filter(single pixel)

Addition times Plus times
Gaussian filter 2n-2 2n+1
Box filter 17 2
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Fig.8 Original image and real-time image
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Tab. 2 Comparison of the time cost between
improved SIFT and traditional SIFT
Difference Extremum  Generation of Character
image  detection charater descriptor matching
Improved
SIFT/ms 8.3 28.7 64.5 90.2
Traditional
SIFT/s 0.8 0.4 0.6 1.1
2
DSP s
8.34+28.7+64.5+90.2=191.7 ms
200 ms °
SIFT 0.8+0.4+0.6+1.1=2.9s,
5
SIFT ,

[1]

[2]

[3]

[4]

[5]

[6]

[7]

(8]

[9]

[10]

Di Nan, Zhu Ming, Wang Yinan. Real-time detection of
airport runway by extracting line feature [J]. Opt and
Precision Eng, 2009, 17(9): 2336—2341. (in Chinese)
[J]. , 2009, 17(9): 2336-2341.
Wang Huifeng, Liu Shanggian, Wang Dabao, et al. Video
camera rotation compensation algorithm based on feature
matching of sequence image frames [J]. Opt and Precision
Eng, 2008, 16(7): 1330-1334. (in Chinese)
[J1. , 2008, 16(7): 1330-1334.
Wang Xin, Ma Yan, Yang Jian, et al. Implementation and
improvement of area-based stereo matching algorithm[J]. Opt
and Precision Eng, 2008, 16(10): 2002—2007. (in Chinese)
[1]. , 2008, 16(10): 2002-2007.
Lowe D. Distinctive image features from scale-invariant
keypoints[J]. Int'l J Computer Vision, 2004, 2(60): 91-110.
Ke Y, Sukthankar R. PCA-SIFT: a more distinctive
representation for local image descriptors [C]//Proc Conf
Computer Vision and Pattern Recognition, 2004: 511-517.
Mikolajezyk K. Schmid C. A performance evaluation of local
descriptors [J]. IEEE Transactions on Pattern Analysis and
Machine Intelligence, 2005(27): 1615-1630.
Herbert B, Tinne T, Luc V G. SURF: speeded up robust
features [J]. Computer Vision and Image Understanding,
2008, 110(3): 346-359.
Yang Xiaomin, Wu Wei, Qing Linbo, et al. Image feature
extraction and matching technology [J]. Opt and Precision
Eng, 2009, 17(9): 2276-2282. (in Chinese)
[1]. , 2009, 17(9): 2276-2282.
Ji Hua, Wu Yuanhao, Sun Honghai, et al. SIFT feature matching
algorithm with global information [J]. Opt and Pre Eng, 2008,
17(2):439-444.
s s .. SIFT
[1]. , 2008, 17(2): 439-444.
Michael G, Helmut G, Horst B. Fast approximated SIFT [C]//
Asian Conference on Computer Vision, 2006: 918-927.



