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Spectroscopy and Spectral Analysis
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Table 1 The parameters of HSI images
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Fig. 3 Spectral reflectivity of 4 types of alpine grassland
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Fig. 4 First-derivative spectra of 4 types of alpine grassland
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Table 2 Comparison of classification accuracy
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Fig. 6 Classification results of KICA-NFCM algorithm
(a): Original spectrum; (b): First dirivative spectrumj;

(¢): Log transform spectrum
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Fig. 7 Classification results of ICA- FCM algorithm
(a): Original spectrum; (b): First derived spectrum;

(¢): Log transform spectrum
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Spectral Reflectance Characteristics of Alpine Grassland Based on
Derivative and Logarithmic Transform Spectra —Take HJ-1A/HSI
Images of Naqu Prefecture as an Example

LIU Wei, SUN Hai-xia, YANG Xiao-bo, DONG Jian-min
Xizang Key Laboratory of Optical Information Processing and Visualization Technology. Xizang Minzu University, Xianyang
712082, China

Abstract This paper points out KICA-NFCM algorithm to identify 4 alpine grassland types using HSI hyper-spectral images, by
the comparative study of three spectra and two algorithms. Spectral reflectance data for stipa purpurea, kobresia tibetica, little
kobresia and kobresia pygmaea was collected from HSI images, based on field investigation and inspection on the spot. Log-
arithm transformation and derivative transformation were used in the original spectra of 4 alpine grassland types. Sensitivity
bands were determined for original spectra data, first-derivative spectra and logarithmic transform spectra, after the application
of waveform analysis, one-way ANOV and correlation analysis. Then, sensitivity bands were imported into KICA-NFCM algo-
rithm to identify 4 alpine grassland types mentioned above. For the sake of contrast, ICA-FCM algorithm was tested too. For
original spectra data, first-derivative spectra,and logarithmic transform spectra, sensitivity bands were as follows: 788 ~925,
711~742, 669~ 682 and 788 ~ 925 nm respectively. Based on original spectra data, first-derivative spectra, and logarithmic
transform spectra using KICA-NFCM algorithm. overall classification accuracy and KAPPA coefficients were as follows:
75.38% ., 0.685; 81.26%, 0.752; 87.65% ., 0.823. In contrast, overall classification accuracy and KAPPA coefficients were as
follows: 64.39%, 0.569; 67.74%, 0.604; 73.14%, 0.662, based on three types of spectra using ICA-FCM algorithm. Re-
sults show that comparing with original spectra data and first-derivative spectra using ICA-FCM algorithm, logarithmic trans-

form spectra using KICA-NFCM algorithm can make a more accurate and efficient identification of 4 alpine grassland types men-
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tioned above, as well as the “salt and pepper noise” was suppressed in classed images. In contrast, ICA-FCM algorithm de-
creased boundary precision of patch in classed images and region consistency. Using “logarithmic transform spectra / ICA-FCM
algorithm” proposed in this paper, the above 4 alpine grassland types in Naqu prefecture can be identified more accuracy. This

method provides technical foundations for the development of hyper-spectral imaging observation for alpine grassland.

Keywords Hyper-spectral imaging observation; Logarithmic transform spectrum; First-derivative spectrum; Peak-valley char-

acteristics; Sensitivity bands; Membership function
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