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Multiscale and Adaptive Morphology for Remote Sensing Image
Segmentation of Vegetation Areas

Li Xinna, Wang Xiaopeng , Wei Tongyi

School of Electronic and Information Engineering, Lanzhou Jiaotong University, Lanzhou 730070, Gansu, China

Abstract For reducing the segmentation error in remote sensing images of vegetation regions and for solving over-
segmentation and under-segmentation of targets caused by various factors such as coverage and noise, an adaptive
morphology combined with multiscale remote sensing image segmentation method for vegetation regions is proposed.
First, general adaptive neighborhood (GAN) is used to construct dilation and corrosion operations, and GAN
morphological opening and closing operations are derived. Then, a GAN morphological compound filter is constructed to
fill the holes with insufficient vegetation coverage to reduce the interference of noise on the images. Finally, the remote
sensing image of the vegetation region is segmented using the multiscale segmentation algorithm. The experimental results
show that the proposed method can effectively avoid the phenomenon of under-segmentation and over-segmentation.
Moreover, it can effectively segment the remote sensing images of vegetation areas with different coverage. Compared
with the traditional multiscale segmentation method and traditional morphological and multiscale combined method, the
proposed method has higher segmentation accuracy.

Key words image segmentation; remote sensing; vegetation; morphological filtering; multi-scale
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Fig. 1 DBasic process of the proposed method
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Fig. 2 GAN morphological filtering. (a) Original image; (b) GAN morphology dilate-open filtering; (c) GAN morphology erode-close

filtering; (d) GAN morphology compound filtering

B3 ATl JUBETS B9 0 45 2R o () B AR RS () 20 HRUEE R 605 (e ) 20 #IRUEE 2 150

Fig. 3 Results of segmentation at different scales. (a) Original image; (b) segmentation scale is 60; (¢) segmentation scale is 150
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Fig. 4 Segmentation results of different methods. (a) Original image; (b) method 1; (¢) method 2; (d) proposed method; (e) manual drawing
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Table 1 Segmentation error and index comparison of different methods

Image size/pixel Method RMSE PSNR /dB  Segmentation error /%  Operation time/ s
Method 1 56. 560 30. 119 29. 875 1.797
355X 374 Method 2 44.403 34.959 18. 386 3. 088
Proposed method 38. 441 37.843 3. 189 3. 836
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Fig. 5 Segmentation results of different methods for images with different complexity. (a) Original image; (b) method 1; (c) method 2;

(d) proposed method
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Table 2 Segmentation error and index comparison of different methods for images with different complexity

Imege No.  Image size /pixel Method RMSE PSNR /dB  Segmentation error /%  Operation time /s
Method 1 89.470 19.615 27.286 1.986
Image 1 299X277 Method 2 87.066 21.492 28. 386 3.158
Proposed method 86. 534 21.492 22.163 3.936
Method 1 52. 383 31.653 18. 285 1.628
Image 2 298 X277 Method 2 46. 147 34.959 19.942 2.935
Proposed method 43.424 36.692 3.822 3.683
Method 1 67.128 19.933 25.328 1.986
Image 3 163X 152 Method 2 54.965 22.382 22.875 3.158
Proposed method 50. 703 26.693 6.632 3.936
Method 1 70.987 20. 809 25.826 1.882
Image 4 350300 Method 2 68. 844 25.575 18.785 3.328
Proposed method 63. 446 32.663 4.237 4.026
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