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Texture-based random forest
classification

Can we improve multispectral image
classification by:

1. including texture (spatial domain),
2. focusing on a single class (binary),
3. combining classifiers (ensemble)?
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Texture

| * Pixel based approaches might fail

e Example of a supervised classification
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e "“"“ Co -occurrence

e Grey-level occurrence of neighbouring pixels

e For every window/kernel (e.g. 3x3, 5x5) a co-
occurrence matrix is calculated

e Summary measure is assigned to the centre
pixel, examples:
— Energy
Entropy
Contrast
Homogeneity
Correlation
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"““"‘ Wavelet transform

Decomposition of a signal into small elements (wavelets) at multiple scale
levels (resolutions)
Wavelet transform approximates a signal
Useful for:
Timeseries analysis: frequencies
Noise filtering
Compression
Multi-resolution analysis
Texture measure!
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Step 1:

Original ' Create random
Training data vectors

Step 2:
Use random
vector to
build multiple
decision trees

Step 3:
Combine
decision trees

Breiman, Leo (2001). "Random Forests". Machine Learning 45 (1): 5—
32. doi:10.1023/A:1010933404324.



http://en.wikipedia.org/wiki/Leo_Breiman
http://en.wikipedia.org/wiki/Leo_Breiman
http://en.wikipedia.org/wiki/Machine_Learning_(journal)
http://en.wikipedia.org/wiki/Digital_object_identifier
http://dx.doi.org/10.1023/A:1010933404324
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2005: 169 ha
| 2010: 91 ha
4 78 ha reduction




53 "“"“ Conclusmns

"« Wavelet texture measure works very well for
| specific vegetation classes, such as tussock

B * Random forest classifier is a high performing
classifier suitable to identify tussock

& ¢ Tussock classification can be used to
quantitatively assess change

e The proposed image analysis workflow can be
used in the future to monitor recovery of the
island
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