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Sustainable management of the forests requires satellite data at a large
scale. This research aims to exploit pixel-based image fusion methods
including principal component analysis (PCA) transformation, wavelet
transformation, PCA/Wavelet transformation to improve the estimation
accuracy of the mean height and age of a Pinus radiata plantation using
SPOT-5 panchromatic and multi-spectral images at segment level.
Therefore, the average height and age of the trees is measured within 61
plots in a Pinus radiata plantation in NSW, Australia. After applying pre-
processing on the images, the spectral information including reflectance
and vegetation indices along with textural information derived from gray
level co-occurrence matrix for four window sizes and orientations are
extracted from multispectral and panchromatic images, respectively. The
same information is extracted from the fused images. It is shown that the
textural information derived from the fused images performs more efficient
than the textural information derived from panchromatic images to estimate
average height and age. The results indicate that the models derived from
PCA/Wavelet-based fused images with estimation error of 16% and 11%
for age and height, respectively, perform better than the models derived
from the data extracted from the images fused by the other fusion methods.
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1- Principle Component Analysis (PCA)
2- Zhang
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1- Amolins

2- Intensity-Hue-Saturation (IHS)

3- Wavelet-Based PCA Image Fusion
4- Wunderle

5- Western Red Cedar

6- Ozdemir

7- Quick Bird

8- Juniperus

9- Pinus Radiata
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1- Green Hills
2- Batlow
3- New South Wales
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1- Diameter at Breast Height (DBH)

2- Differential Global Positioning System
3- Segment

4- Holmgren & Thuresson
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1- Root Mean Square Error (RMSE)
2- Coefficient of Determination (R2)

3- Durk Object Subtraction3

4- Clark
5- Downwelling
6- Vermote

Scattering
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1- High-Low frequency (HL)
2- High-High frequency (HH)
3- Low-High frequency (LH)
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1- Gray-Level Co-occurrence Matrix (GLCM)
2- Hommogenity

3- Angular Second Moment

4- Dissimilarity

5- Multicollinearity

6- Overfitting

7- Random Forest Feature Selection

8- Pair Samples t-test
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