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Abstract
Land cover classification is one of the most important tasks of remote sensing image processing and applications. Many classifiers have been
designed and adopted in different case studies, but it is commonly agreed that there is not an optimal classifier from both theoretical and
practical aspects. In this talk, we intend to give a systematic review to the applications of advanced machine learning methods to per-pixel
land cover classification from three aspects: uses of novel classifiers, combination of multiple features, and uses of multiple classifier
systems, which are actually the hot topics of recent studies, evidenced by a lot of publications.
The classifiers for land cover classification from remote sensing images are always closely linked with the advances of pattern recognition
and machine learning, from maximum likelihood classifier, decision tree, artificial neural network, support vector machine to artificial
immune system. The past years evidenced the systematic uses of support vector machine to land cover classification. Some major issues of
support vector machine for land cover classification are reviewed firstly. Furthermore, another advanced tool, extreme learning machine
(ELM), has been applied to remote sensing image classification recently, so a further review is conducted. Based on the reviews, we
summarize some kernel ideas of introducing a novel pattern recognition and machine learning methods to land cover classification.
In parallel with novel classifiers, another very important trend is the use of multiple features for land cover classification to compensate the
limitations of spectral features. In additional to original spectral data, some spectral indices and features can be derived and used, for
example, vegetation index, principal components, K-T transform components, and other indices related to impervious surface, water and
built-up land. Spatial features extracted from original images, for example, textural metrics by GLCM and wavelet transform, morphological
profiles (MPs), and markov random field, can be combined with spectral features, leading to spatial-spectral classification. Besides,
polarimetric features derived from PolSAR images are also effective to enhance the performance of optical image classification.
Furthermore, temporal features are also helpful to improve the discrimination ability of land cover types, for example, vegetation types.
Considering there is not a best classifier for different uses, even for a single image different classifiers have different performances on
different classes, it is important to combine the advantages of multiple classifiers. Finally, we give a summary on the uses of multiple
classifier systems to land cover classification, from both parallel and sequential classifier combination aspects. Specially, some modern
decision forest methods, including Random Forest and Rotation Forest, are introduced to land cover classification, and their uses and merits
are evaluated based on some case studies.
This paper intends to review some hot topics of per-pixel classification from three aspects, rather than covering all issues related to land cover
classification. More reviews on other branches are also expected in the near future.
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