Automatic Land Cover Classification for Regional Area by an Improved Supervised Learning Procedure
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Abstract：Since the interested land cover types change little in regional area and in short period, we suppose that most of the features of these types can be learned from prior knowledge. Now that sample selection became a matching process between land cover features and the specific image features, this procedure apparently can be executed automatically. The main contribution of this paper is the proposition of a supervised learning process which combined feature learning and pattern learning. With the feature learning method we try to prepare all the proper features for land cover patterns automatically, and with pattern learning method the training samples and classification results are achieved without manual intervention. So the whole classification scheme is totally automatic. The key problem in feature learning is how to learn features from the prior knowledge and match these features with the specific image. After determination of classification system, the most influencing features in distinguishing between land cover types should be learned from ancillary data. After multi-scale segmentation of satellite image, homogenous pixels are merged into objects for feature extraction. Samples are carriers of image features, and they establish a link between the image and semantic objects, which can be constructed as pattern. Distance metric learning methods are used to calculate the similarity between objects. At last, decision tree are constructed based on samples and complete the classification.
Here we select a SPOT imagery of Dongguan in South China as the experiment image, and implement the method. The prior knowledge include impervious index data, DEM, high resolution remotely sensed imagery, old land use survey map and so on. After segmentation, automatic sample selection and classification, the total accuracy of this classification is 86.52%, and the average accuracy of 5 traditional manually classification is only 88.1%.
This paper presents a new idea of automatic classification for remotely sensed imagery in regional area, which not only completes the land cover classification automatically, but also promises the same accuracy as manually method or even better. This method means we can do more in the research of imagery understanding with machine learning and remote sensing technology.
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