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Crop Classification based on Hyperspectral Data

WANG Lei, GENG Zhesen, WU Guoxiong, LU Tingyu "
(College of Surveying and Mapping Engineering, Heilongjiang Institute of Technology, Harbin 150050, China)

Abstract: The utilization of hyperspectral data for extracting crop planting structure information is
conducive to the fine management of agriculture. Hyperspectral data faces challenges, such as strong band
correlation and high computational complexity in classification task. Therefore, this paper uses hyperspectral
images of Xiong’an New Area as the data source and applies data dimensionality reduction to solve such
problems. Meanwhile the classification accuracies of three dimensionality reduction methods, namely Principal
Component Analysis (PCA), Minimum Noise Fraction (MNF), and Independent Component Analysis (ICA),
are compared. The results show that the overall accuracy of using the Minimum Noise Fraction is the highest,
reaching 81. 56%. In terms of classification methods, three classification methods, namely Maximum
Likelihood Classification (MLC), Support Vector Machine (SVM), and Random Forest (RF), are used. The
results show that in the hyperspectral crop classification methods, the RF has the highest overall accuracy and
Kappa coefficient, which are 81.56% and 0. 80 respectively. After the map is smoothed and denoised based
on RF classification, the overall accuracy reaches 90. 53%, and the Kappa coefficient is 0. 90. It is finally
concluded that the hyperspectral crop classification method has the optimal accuracy based on the
combination of MNF and RF and the use of smoothing and noise reduction can further improve the accuracy.

Key words: hyperspectral; data dimensionality reduction; machine learning; crop classification;

Minimum Noise Fraction
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