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Feature Detection from High-resolution Remotely Sensed
Imagery Based on Phase Congruency

XIAO Peng-feng', FENG Xue-zhi', ZHAO Shu-he', DENG Min®, SHE Jiang-feng'
(1. Department of Geographical Information Sciences, Nanjing University, Jiangsu Nanjing 210093, China;
2. Department of Surveying and Geo-informatics, Central South University, Hunan Changsha 410083, China)

Abstract: Phase Congruency was introduced as a new method to detect features from high-resolution remotely
sensed imagery. Three objects i. e. paddy, road, and factory, were selected from the IKONOS Pan imagery of
Nanjing. The Phase Congruency feature images were obtained by applying Phase Congruency model to the
images with two-octave Log Gabor wavelets filters over 5 scales and 6 orientations. For qualitative comparison,
the outputs of the Sobel and Canny detector were also presented. The results show that Phase Congruency
response value was invariant in image local illumination and contrast. The other obvious difference was that the
Sobel and Canny detector produced responses on each side of linear features, whereas the Phase Congruency
produced a response centered on the line. The effects of varying filter orientation or scale and the effect of
adding noise in the feature detection between Phase Congruency and Canny method then were compared. It was
found that Phase Congruency could obtain more accurate localization because it does not need low-pass filter to
restrain noise first. It was also shown that noise had been successfully ignored in the smooth regions of the

image, unlike the Canny detector results fluctuated all over the image. With this invariant image feature
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detector, better image segmentation and object-oriented image recognition are possible.
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remotely sensed imagery
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Fig. 1

Construction of square and triangular waveforms from their Fourier series
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Fig.3 Feature detection results of synthetical image

(a) Original image; (b) Sobel gradient; (¢) Canny gradient, o =0.5; (d) Phase Congruency gradient
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Fig.4 Feature detection results of paddy image from IKONOS Pan image

(a) Original image; (b) Sobel gradient; (¢) Canny gradient, o =0.8; (d) Phase Congruency gradient
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Fig.5 Feature detection results of road image from IKONOS Pan image

(a) Original image; (b) Sobel gradient; (¢) Canny gradient, ¢ =0.8; (d) Phase Congruency gradient

(a) (b)

(e Cd)

6 TKONOS Pan J~ 55 B i1 G RF AL A 0 45 2R
Ca) B E%: (b) Sobel B4 (¢) Canny £, 0 =0.8; (d) {7 —Fkh
Fig. 6 Feature detection results of factory image from IKONOS Pan image

(a) Original image; (b) Sobel gradient; (¢) Canny gradient, ¢ =0.8; (d) Phase Congruency gradient
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Fig.7 Effect of varying filter orientations in calculation of Phase Congruency

(a) Original image; (b) 6 orientations filtering; (c¢) 9 orientations filtering; (d) 12 orientations filtering
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Fig. 8 Effect of varying filter scales in calculation of Phase Congruency

(a) Original image; (b) 3 scales filtering; (c¢) 4 scales filtering; (d) 5 scales filtering
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Fig.9 Effect of varying filter standard deviation in calculation of Canny

(a) Original image; (b) ¢ =0.8; (¢) 0=1.2; (d) 00=1.6
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Fig. 10 Feature detection results of image contaminated by Gaussian noise with 0.01 variance

(a) noise contaminated image; (b) Phase Congruency of noise image;

(¢) Phase Congruency of original image; (d) Canny gradient of noise image, o =0.8
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