Chapter 3  Scale-dependent analysis of satellite image based on wavelet transform
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[image: image5.wmf]WRMS at diagonal direction vs. resolution
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[image: image6.wmf]WRMS at vertical direction vs. resolution
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[image: image7.wmf]WRMS at horizontal direction vs. resolution
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[image: image8.wmf]semivariogram for horizontal direction
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[image: image9.wmf]semivariogram for vertical direction
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[image: image11.wmf]wavelet local variability vs. resolution
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[image: image13.wmf]WRMS at diagonal direction vs. resolutions
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[image: image14.wmf]WRMS at vertical direction vs. resolution
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[image: image15.wmf]WRMS at horizontal direction vs. resolution
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[image: image18.wmf]wavelet local variability vs. resolution
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[image: image21.wmf]WRMS at vertical direction VS. resolutions

0

1

2

3

4

5

6

60

180

300

480

720

resolutions (m)

WRMS

haar

daub

bior

symlet

[image: image22.wmf]WRMS at horzontal direction VS. resolution
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[image: image23.wmf]wavelet local variability vs. resolution
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[image: image24.wmf]local variance vs. resolution
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[image: image25.wmf]semivariogram for horizontal direction
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[image: image26.wmf]semivariogram for vertical direction
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[image: image27.wmf]semivariogram for diagonal direction
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[image: image28.wmf]semivariogram for horizontal direction
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[image: image29.wmf]semivariogram for vertical direction
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[image: image30.wmf]semivariogram for diagonal direction
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[image: image31.wmf]wavelet local variability vs. resolution
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[image: image33.wmf]wavelet local variability vs. resolution
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Figure 3.1.  Pyramid algorithms of Discrete Wavelet Transform 
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Figure 3.2.  1-level wavelet decomposition (top: original image, bottom: approximation image, vertical wavelet coefficients image, horizontal wavelet coefficients image, and diagonal wavelet coefficients images (from left to right)) (Manjunath and Mitra, 1995)








Figure 3.3. The semivariogram was derived from airborne multispectral data (Curran, 1988)
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Figure 3.4. Wavelet transform by Haar wavelets (left : component 1 image of SPOT-4/HRVIR grassland images in Oklahoma, USA; right : 2-level wavelet decompositions of the component image)
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Figure 3.5c. Diagonal direction
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Figure 3.5b. Vertical direction
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Figure 3.5a. Horizontal direction
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Figure 3.6. The semivariograms of three directions: horizontal, vertical, and diagonal (from top to bottom) for grassland image in Oklahoma, USA
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Figure 3.7. The graphs of wavelet local variability against resolution for grassland area in Oklahoma, USA
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Figure 3.8. The graph of local variance for grassland area in Oklahoma, USA





Figure 3.10. The WRMS plotted for three directions against resolution for Orlando FL., USA
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Figure 3.9. The first component image of SPOT-4 images for Orlando city, USA 
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Figure  3.12.  The graphs of wavelet local variability vs. resolution for Orlando city, USA





Figure  3.13. The graph of local variance vs. resolution for Orlando FL., USA
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Figure 3.14. The first component image of the multi-spectral TM images for an area near Albuquerque NM., USA
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Figure  3.15. The WRMS for three directions plotted vs. resolution for forest area in Albuquerque NM., USA
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Figure  3.17. The graphs of wavelet local variability against resolution for forest area in Albuquerque NM., USA





Figure  3.18. The graph of local variance for forest area in Albuquerque NM., USA
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Figure 3.5. The WRMS plotted for three directions against resolution for grassland area image in Oklahoma, USA 





Figure 3.11. The semivariograms of three directions: horizontal, vertical, and diagonal (from top to bottom) for Orlando FL., USA








Figure 3.16. The semivariograms of three directions: horizontal, vertical, and diagonal (from top to bottom) for forest area in Albuquerque NM., USA
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