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Large scale compound classification for multi-resolution satellite
data based on conditional random fields models

Wang Qionghua, Ma Hongbing, Sun Weidong
( Department of Electronic Engineering, Tsinghua University, Beijing 100084 )
Abstract

A novel compound classification algorithm for multi-resolution satellite data based conditional random field
models is presented to improve the performance of land covering classification effectively by making use of the mulu-
ple spatial resolution satellite data at the arithmetic level. The approach is based on multiple data sources but not
limited to full-scale high resolution data. The multi-to-single spatial correspondence is learnt from the sample area
where the high resolution data is available. The nonparametric “real” likelihood distribution estimation is adopted
and “real” likelihood features for low resolution pixels are extracted based on the cloud theory. The sequences of
“real” likelihood features, which represent the relations between spectrum and land covering types, is integrated
into the classifier with the spatial contextual information between pixels by defining two types of potential functions.
The classifier based on conditional random fields offers a robust and accurate framework which can support multiple
features and represents the special continuity of land covering. The experiments on the MODIS and TM satellite data
show that the proposed method can greatly improve the accuracy for large scale land covering classification applica-
tions.

Key words; multi-resolution satellite data, land covering classification, conditional random fields, “real”

likelihood features, context
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