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Abstract- The WorldView-2 images are capable to provide eight multispectral bands with 2 m spatial resolution. The rich information in both spectral and spatial domains enables us to perform accurate spatial-spectral information interpretation. However, conventional spatial feature extraction algorithms are carried out for each spectral band alone, which ignores inter-band relationships. Therefore, the accuracy of WorldView-2 image classification can be raised by extending the traditional two-dimensional spatial feature extraction to three-dimensional approach. In this context, we propose a new texture feature extraction model based on Volumetric Texture Extraction (VTE), aiming to represent the image information in both spectral and spatial directions and hence helps improve the performance of urban classification for the WorldView-2 eight-band high-resolution imagery. By extending the 2-D sub-band filtering technique Finite Prolate Spheroidal Sequences (FPSS) to three-dimension, the proposed VTE algorithm extracts textural feature from the Fourier domain of the data via sub-band filtering with an Orientation Pyramid. The notable characteristic of the VTE is to consider the local image patch as a cube and process the image cubes into a set of spectral-spatial sub-bands by applying a sequence of band-limited VTE filters on the frequency domain. Subsequently, three algorithms are proposed to extract the spectral-spatial sub-bands information: pixel-level, non-overlapping sliding window and overlapping sliding window, respectively. Finally, the VTE textures are generated by calculating the energy function of the sub-band coefficients to extract local orientation and frequency. In experiments, the proposed algorithms were compared with the spectral-only and several state-of-the-art spectral-spatial classification approaches such as the gray-level co-occurrence matrix (GLCM) and morphological profiles (MPs). The experiments were conducted on images acquired from WorldView-2 images over Wuhan and Hainan, China. It was revealed that the consideration of the VTE textures achieved much better results than the commonly used spectral-spatial classification approaches. Specifically, VTE texture improved the classification overall accuracy of Wuhan WorldView-2 dataset from 84.3% to 92.4% compared to the spectral-only classiﬁcation, while GLCM and MPs texture achieved 84.7% and 86.9%, respectively. In addition, the overlapping window-based VTE texture (OA=92.4%) gave the highest accuracy compared to the pixel-based (OA=81.2%) and non-overlapping window-based textures (OA=90.1%). 
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