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Abstract. Expressing and utilizing objective spatial context and semantic information adequately is
a key technology to improve the classification precision of high spatial resolution image, but
conditional random fields (CRFs) have the unique advantages for modeling objective spatial
context and predicting the classification. However, CRFs model with single scale can not show
the multi-level spatial structure of object and semantic relationship, so multi-level spatial context
LR-CRFS model is proposed under the framework of object-oriented classification for the land

use/cover classification of urban high resolution image. The definition of the model is that image
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is classified into object layer, target layer and scene layer, and features of each layer are

extracted, and “object-target-scene” is layer by layer collected; second, correlation potential

function of CRFs model is defined with logistic regression (LLR) classifier, and interaction

potential function is defined with Potts function weighted by hierarchical features; max-product

message passing algorithm is used to infer the model approximately. The experiments on

IKONOS multi-spectral image and large scale true color aerial image indicate that the

classification precision of multi-level spatial context LR-CRFs model is averagely 4.63% and

2.22% higher than that of LR-CRFs model with single scale pixel layer or object layer,

respectively; in a certain sense, the model lessens the dependent of classification result calculated

by object-oriented classification method on segmentation scale.

Key words: conditional random fields; multi-level spatial context; logistic regression; hierarchical

graph model; semantic information; high resolution remote sensing; image classification
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and Its Segmentation Results
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