Fully Automatic Object-oriented Hierarchical Classification for Detailed Land-cover Updating with High Spatial Resolution Imagery
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Abstract: The degree of automation is still an important issue for large-scale remote  sensing applications, especially for the updating of land-cover maps. In order to meet the needs of land-cover updating, this paper introduces the spatial data mining technologies to the process of automatic information extraction from high-resolution remotely sensed images, and further proposes a prior knowledge-based fully automatic classification approach for detailed land-cover updating. In the proposed method, the object-oriented classification is firstly employed as the fundamental technology to updating land-cover, in which objects are obtained by using of multi-scale segmentation and their multi-type spatial-spectral features, including spectrum, shape and texture. Additionally, given the sample collection is the main challenge affecting the degree of automation of land-cover classification, a novel adaptive method for collection of object samples is designed by combining change detection and transfer learning with the assist of preliminary thematic data. In this process, the synthetic minority over-sampling technique (SMOTE) and neighborhood cleaning rule (NCR) are presented to handle the imbalanced skew-slash distribution of automatic collected training samples, and thus benefit for acquiring robust supervised classification results. Furthermore, in order to obtain more detailed information of land-cover, a new machine learning algorithm which based on automatic object-oriented hierarchical classifier (FAOHC) is integrated with the mining accurate prior knowledge, and is implemented through updating detailed land-cover information after previously coarse classification. A series of high-resolution imageries are then experimented for mining detailed information of land-cover and validating fully automation of the proposed approach. The accuracy evaluation metrics is serves as a measures to assess the performance of the proposed method. Compared to the ordinary flat global classifiers, the results show that the proposed hierarchical classifier can automatically collect reliable object samples for classification and excellently extract information of detailed land-cover, which demonstrates the practicability and effectiveness of the proposed method. Therefore, the approach provides the potential for combining the methods of data mining, including transfer learning, pattern classification, with the knowledge in the field of remote sensing application, and gives the demonstration for large-scale automatic land-cover updating through change detection and hierarchical classification.
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