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M OE: BE EEXDGIEAHE (SAM) 43 2850 w0 G ROT G 2 114 ) 4Rk A0 JH A ST 5 BN UK 1T HL )
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EAEOCIE i X EDCIESARIEAT SAM 4325, S5 % SAM FI HA-SAM [W]a 5 F T EO-1 L& i) Hyperion (&)
TEFAG S A XT AT, B0 3E T HA-SAM [0 , -6 4% AVIRIS airborne visible infrared imaging spectrome-
ter) G RZAR RS HA-SAM JEATH0IE, S5 R RINZ AL R A BRI S G, %18 HA-SAM 425 1T858 SAM &)l
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Classification algorithm of hyperspectral imagery by harmonic
analysis and spectral angle mapping

Yang Keming, Liu Fei, Sun Yangyang, Wei Huafeng, Shi Ganggiang
College of Geoscience and Surveying Engineering , China University of Mining & Technology, Beijing 100083, China

Abstract: Objective The algorithm for spectral angle mapping classification is insensitive to the local characteristics of the
spectral curves of hyperspectral image pixels, as well as to its radiation intensity. This algorithm is easily affected by noise
and dimension disasters as well, thus lowering classification efficiency and precision. This study presents a model based on
harmonic analysis and spectral angle mapping ( HA-SAM) to classify hyperspectral imagery. Method HA technology was
used to convert hyperspectral imagery from the spectral dimension to the feature dimension of the energy spectrum. The low-
order harmonic component and its characteristic coefficients (harmonic remainder, phase, and amplitude) are extracted, and
the spectral vector is replaced with the energy spectrum feature vector to classify hyperspectral imagery with SAM. Result SAM
and HA-SAM are applied in EO-1 Hyperion hyperspectral image classification. The superiority of HA-SAM is verified through
contrasts and analysis. This model also exhibits strong universal applicability on the basis of AVIRIS (airborne visible infra-
red imaging spectrometer) hyperspectral images. Conclusion HA-SAM not only improves the efficiency and precision of tra-
ditional hyperspectral image classification through SAM but also displays strong applicability and application prospects.

Key words: hyperspectral remote sensing; hyperspectral imagery classification; spectral angle mapping; harmonic analy-

sis; energy spectrum
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Fig. 11 The comprehensive results of classification
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