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Fig.1 Local Binary Pattern feature extraction schematic
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Fig.2 Multi —scale LBP feature extraction method
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RF 56.52 77.54 93.54 98.94
XGB 61.27 79.52 91.70 99.20
LightGBM 61.32 79.30 92.44 99.17
LeNet5 — 94.72 — —
GooglLeNet — 95.59 — —
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Fig.8 Comparison of classification results of various scenes in remote sensing images
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Classification of remote sensing images based on multi -

scale feature fusion using local binary patterns
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traditional feature extraction methods frequently ignore

As a result, only a small amount

this study proposed a model of multi — scale gray level and
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texture feature fusion ( Ms_GTSFF ) for the feature extraction of remote sensing images, and the extraction steps are
as follows. Firstly, extract the gray — level features of the images at different scales. Then obtain the local texture
features of the images using the local binary pattern ( LBP) algorithm and meanwhile, obtain the image features of
a larger receptive field using a multi — scale method. Afterward, obtain the gray — level attributes corresponding to
various codes using the obtained multi — scale LBP histograms. Finally, code and fuse multi — scale feature
information obtained from the above steps to constitute the Ms_GTSFF feature extraction model, to which multiple
machine learning classifiers are connected for classification and recognition. Taking the aerial hyperspectral remote
sensing images of Xiongan New Area ( Matiwan Village) as the test dataset, the feature extraction and classification
tests were performed following the data preprocessing by blocks. The classification accuracy was up to 99.44% ,
indicating a great improvement in the recognition capability compared with traditional methods. This verified the
effectiveness of the proposed model in enhancing the feature extraction capability and improving the classification
and reorganization performance of remote sensing images.

Keywords: Hyperspectral remote sensing; multi — scale characteristic; gray — level attribute feature; local binary

pattern; feature fusion
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