8% 441 £ B 5§ B F I & Vol.8,No. 4
2010 4F 8 A INFORMATION AND ELECTRONIC ENGINEERING Aug. ,2010

XEHRS: 1672-2892(2010)04-0388-05

SIFT BT IZEGLE RN A
B X &, Bmtk
(B aE R 2 AE BE AR B, BiE 200240)

B OE. WV THEGARIAALFACARNA G TRy AT T EE, #E T —F &£ T SIFT £1E
MEAEGERE Y&, SARFHTHEFEMERIFRLE SAR HEHTT AENLE, 2HTwF
MIEERER, LHRIEH, M TAXHRNBER, ZHEERETE, ARTNARAEMEEE,

KB SIFT HAE; ARILAEFAEBG; REZNH; HEILE

RESES. TN957.52; TP751 XEFRERD: A

Application of Scale Invariant Feature Transform to SAR image matching
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Abstract: In order to improve the stability and reliability of Synthetic Aperture Radar(SAR) images
matching, a new scene matching algorithm for SAR images based on Scale Invariant Feature Transform
(SIFT) features was proposed. Numerous experiments were conducted for homologous and non-homologous
SAR images under various conditions, and the preliminary matching conclusions were obtained. The
experimental results demonstrates that the proposed approach is stable, reliable, efficient and robust for
the data used in the paper.
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(a) neighbor grads direction (b) key-points feature vector
Fig.1 Features vector based on key-points grads information
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(a) SAR real image (b) corresponding SAR reference image (a) rotating real image (b) corresponding SAR reference image

Fig.2 Homogenous SAR image match based on multi-subarea algorithm Fig.3 RadarSat-1 homogenous SAR image with 5 m resolution
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Fig.5 Non-homogeneous SAR image based on multi-subarea image match ~ Fig.6 Non-homogeneous SAR image based on SIFT features
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Tablel Statistical results for forty pairs homogeneous SAR images

homogeneous SAR image true false correct percentage s/per pair
multi-subarea 37 3 92.5% 5.27
SIFT features 40 0 100% 1.89




55 430 BXHEE SIFTEZAET ARG IE RN A 391

22 40X 7] — X IR Al ) IS AR IR I L 2 SR e 1

Table2 Statistical results for forty pairs non-homogeneous SAR images

non-homogeneous SAR image true false correct percentage s/per pair
multi-subarea 13 27 32.5% 6.12
SIFT features 34 6 85.0% 1.68
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Table3 Statistical errors for homogeneous SAR images

error SIFT algorithm multi-subarea algorithm
mean standard deviation mean standard deviation
Ax 0.3507 0.306 8 0.762 8 0.293 1
Ay 0.382 4 03125 0.723 5 0.3345
e 0.524 1 0.4379 1.0513 0.444 7
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Table4 Statistical errors for non-homogeneous SAR images

error SIFT algorithm multi-subarea algorithm
mean standard deviation mean standard deviation
Ax 0.970 5 1.5207 1.736 5 43562
Ay 1.036 5 1.8539 1.776 0 5.250 1
e 14199 2.397 8 24839 6.822 0
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Fig.7 General errors statistic for homogeneous SAR images Fig.8 General errors statistic for non-homogeneous SAR images
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