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An Unsupervised Hyperspectral Image Classification Method
Based on the Mixture of Probabilistic PCA Modeling

WU Hao YU Wen-xian KUANG Gang-yao
College of Electronic Science and Engineering  National Univ. of Defense Technology Changsha 410073 China

Abstract An unsupervised hyperspectral image classification method simultaneously realizing the mixture of probabilistic PCA and
clustering under the frame of EM algorithm is proposed. It is based on the fact that different class should have its own representative
feature set and it realizes feature extraction and classification in one step while preserving as much separability. It also possesses the
advantages of PPCA model which is more effective to high dimensional data processing. Applying the method to simulated data and real
data shows that it can achieve better results compared with the method that applies PCA to all data without differentiation among classes.
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Tab.1 Classification error rate comparison of the two methods

PPCA PCA + K — Mean PCA + EM
2 2000 0.70% 14 1.70% 34 1.25% 25
PHI- 1 14 6 5700 0.19% 11 0.32% 18 0.30% 17
PHI -2 247 5351 0.11% 6 0.2% 12 0.21% 11
PHI - 3 35 7 4604 0.00% 4 0.2% 10 0.15% 7
4
EM
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