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Hierarchical spectrum recognition based on hyper-spectral images
-a case study in Lanzhou and Yulin

LIU Wei, SUN Hai-Xia, YANG Xiao-Bo

(Xizang Key Laboratory of Optical Information Processing and Visualization Technology , Xizang Minzu University,
Xianyang 712082, China)

Abstract: Hierarchical spectrum recognition is pointed out in the aspect of hyper-spectralimage classifi-
cation using Hyperion imagesof Lanzhou and Yulin in China, by the comparison study of SVM super-
vised classification. There are 4 problems for hyper-spectralimage classification: spectral information
fidelity image fusion, extraction of sensitive band, removal of "salt and pepper effect"” which avoids
misclassification for "same body with different spectrum" phenomenon. Hierarchical spectrum recogni-
tionputs forward 4 methods for solving these problems, which are WP-GS image fusion, derivative
transformation, object oriented segmentation with 4 scales and multispectral SAM. Hierarchical spec-
trum recognitioncan identify 9 kinds land type exactly, based on sensitive bands extracted from deriva-
tive transformationimage. Visual examination and quantifiable evaluation have been executed to verify
authenticity. By contrast, SVM supervised classification is tested, with Gram-Schmidt Spectral sharp-
ening/ Savitzky-Golay convolution filtering/PCA transformation. Using the method of hierarchical spec-
trum recognition proposed in this paper, the above 4 problems for hyper-spectralimage classification
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are solved, and good classification results is achieved, with overall classification accuracy and kappa
coefficient as 89. 52%, 0. 852 in Lanzhou, 91. 12%.0. 873 in Yulin. Growth of 18. 68% in Lanzhou
and 17. 80% in Yulin for overall classification accuracy, as well as17. 52% in Lanzhou and 16. 89% in

Yulin for kappa coefficient are achieved compared with SVM supervised classification. Hierarchical

spectrum recognition can provide more accurate recognition results are provided for Hyperion images

classification in comparison with SVM supervised classification .

Key words: satellite-borne hyper-spectral image, derivative spectrum feature, sensitive bands, same

body with different spectrum , multi-scale, multispectral SAM
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Fig.1 EO-1 Hyperion images of Lanzhou and Yulin(a)Qilihe
district in Lanzhou, (b) Yuyang district in Yulin, (¢) Operation

interface of object oriented segmentation

EO-1 ALI=band 1" (%3 [0] 73 #E 4 10m) #E47 il 75

TEFE T Hyperion 545 1 B 923 (6] 53 HE % 2 10m EI/‘J
[ I, 52 Al BOGTE AR B DR BT S 80 e, 2k
BT H AR 2 (8 1) 1 R BUE R EIR , JT 5T 544
WIS RHE 43 B, 42 5 H s Hb 2 0 B0 B s R A H

PRI N RRAE DCHE RS AE A AR, A 4 1
NFF}E%EUXULW4/\~QK%%‘(%/\*?ﬁfﬂ*?}%

TRER A Y B PR, Nk 4) s TR 4N NE R
ﬁaﬁxﬁiﬁéﬁzmu&ﬂ T )R A ED T BR A R
JZ B@“*ﬂihfﬁcr””,ﬁ%FEM\RFF IET AR
BEURGS BEAR R AT SAM (AR 3C 2. 3. 2747 AR K $HL
HRERTFIRN R HA b2 SN 4D REZ
SOEF NGRS RN R E xR 72 SRS

&1 FrF Hyperion Bl&E RS
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Fig. 2 Technical route of hierarchical spectrum recognition
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image of Qilihe district in Lanzhou (a) Hyperion imgae, (b)
ALI-band 1 image, (c) Image processed by Gram-Schmidt
method, (d)Image processed by WP-GS method
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Fig.6  Originalspectrum and derivative spectrum for 5 kinds
of vegetation types(a) Original spectrum curve, (b)Derivative

spectrum curve
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Table 5 Comparison of classificationaccuracy index with two methods
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