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SAR image matching based on SIFT algorithm and triangle constraint
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Abstract: The triangulation constraint method is introduced into Synthetic Aperture Radar(SAR)
image matching. This method uses the Scale-Invariant Feature Transform(SIFT) operator to generate
feature points. After the SIFT feature points are generated, the RANdom Sample Consensus(RANSAC)
algorithm is adopted to eliminate the false matching points, and the higher-precision points with the same
name are obtained. Finally, the Delaunay triangulation is established by the same-named point obtained by
the SIFT algorithm in the similar triangulation of the same name, the triangle center of gravity is used as
the interpolated virtual name of the same name. A Normalized Cross-Correlation(NCC) constraint is
performed on the virtual point of the same name, and the virtual point-name pairs that do not meet the
threshold requirements are eliminated. Then, a new triangulation network is established according to the
virtual same-named point obtained by the interpolation, and the triangulation network is dynamically
updated to obtain more virtual names with the same name until the matching requirement is met. The
experimental results show that the proposed method can effectively increase the number of matching
feature points and improve the matching accuracy of radar images.
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K Gy AES; Gy.z) Mmlrds, & XXk
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(d) COSMO-SkyMed image(mountain)

(a) TerraSAR-X image(building) (b) COSMO-SkyMed image(building) (c) TerraSAR-X image(mountain).

Fig.3 Test images
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(a) seed point of TerraSAR-X image () seed point of COSMO-SkyMed image (2) TerraSAR-X image (b) COSMO-SkyMed image

Fig.4 High-precision seed points of SAR images containing buildings Fig.5 Triangle network and the center of gravity of SAR image including
4 SEAH SAR SRR RN TS buildings

5 @Y SAR S8 = A1 N B E O

. E}

(b) seed pbint of COSMO-SkyMed

(a) matching point of TerraSAR-X image  (b) matching point of COSMO-SkyMed

(a) seed point of TerraSAR-X image

B image
image
Fig.6 Experimental results of SAR images including buildings Fig.7 High-precision seed points of SAR images containing mountain
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(b) COSMO-SkyMed image

(a) TerraSAR-X image (a) matching point of TerraSAR-X image (b) matching point of COSMO-SkyMed

Fig.8 Triangle network and the center of gravity of SAR image image
including mountain Fig.9 Experimental results of SAR images including mountain
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1 ARSCTES SIFT JriEx) g i
Tablel Comparison of the proposed method with SIFT method
. method of SIFT the proposed method
experimental total ber of total ber of t t total ber of total ber of t
data otal numoer o otal numbper oT correci correc - otal numbper o otal numbper oT correci -
matching points matching points rate/% time/s matching points matching points correct rate/% time/s
the first set
of data 143 73 51.0 231 465 433 93.1 26
the second
set of data 88 47 53.4 171 203 187 92.1 18
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