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Hyperspectral matching method based on absorption features

SHI Junfeng', GUO Baofeng' , SHEN Honghai®, YANG Mingyu’
(1. School of Automation, Hangzhou Dianzi University, Hangzhou 310018, China; 2. Changchun Institute of Optics, Fine Me-
chanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: When adopting traditional hyperspectral ground objects identification method, the error of spectral matching
became big because of the difference of absorption peak number. In order to solve the problem, an optional algorithm based on
hyperspectral absorption peak characteristics was brought out, and then spectral matching according to the selected absorption was
carried out. At beginning, the continuum removal in spectral curve and the extraction of spectral characteristic parameters matrix
were made. And then the matching vertor of absorption peak was searched gradually according to the cosine distance-Euclidian
distance of every vertor from the standard characteristic parameter matrix and the to-be-detected characteristic parameter matrix.
After theoretical analysis and experimental verification of the selected absorption peak characteristic parameters matrix, the results
show that this algorithm can get the best characteristic parameters vector, to realize the selection of absorption peak and make the

hyperspectra matching with the selected absorption peak characteristic parameters matrix. The study is helpful for the decrease of
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the error of spectral matching.
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Fig. 1 Flow chart of selection algorithm
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Table 1 Spectral curve number of different absorption peaks before reducing

dimensionality

pitch housetop lawn tree
SS 100 100 100 100
DSS 28 42 37 23
DsSp 28% 42% 37% 23%

Table 2 Spectral curve number of different absorption peaks after reducing

dimensionality

pitch housetop lawn tree

SS 100 100 100 100
DSS 2 5 4 4

DSP 2% 5% 4% 4%
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Table 3 Matching results of four kinds of material

ED MD SAM CPMM

DR 0.1402 0.3153 0.8145 0.9142

pitch NDR 0.1900 0.4013 0.7408 0.8201
ASC 0.1735 0.3871 0.7717 0.7900

DR 0.0942 0.1641 0.7487 0.8592

housetop NDR 0.1632 0.2284 0.6503 0.7373
ASC 0.1345 0.1931 0.6947 0.8123

DR 0.2312 0. 1464 0.8329 0.9423

lawn NDR 0.3053 0.2358 0.7321 0.8256
ASC 0.2740 0.2074 0.7634 0.9135

DR 0.0532 0.2252 0.8124 0.9012

tree NDR 0.1354 0.3421 0.7031 0.7343
ASC 0.1026 0.3089 0.7412 0.8910
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CPMM i, DERCE SR 2 22 28 LU AR e B DE L 7 Tk 2 22
A PTRER MR, S5 Hi R T Ot il £ 2 ] DT e
JEMI2E . TEDRIRYEIE AR AS NS0T, 156 B 26 6 )5 1) DT

P A T 5
Table 4  Analysis results of match degree difference between different meth-
ods
pitch housetop lawn tree
DR 0.0997 0.1105 0.1094 0.0888
NDR 0.0793 0.0870 0.0935 0.0312

FCAH [ DT e 05 3 T 1 4 b s T,
SAM 553k, MDM 535 M CPMM 553 19 I i 31 55 e
THAYVERCIE R M ke 4 AT o AV RCRE 2 25, ansk 5 e
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Table 5 Analysis results of Euclidean distance and Mahalanobis distance

and of the same matching method

pitch housetop lawn tree
ED 0.0498 0.0690 0.0741 0.0822
MD 0.0860 0.00643 0.0894 0.1168
SAM 0.0737 0.0984 0. 1008 0.1093
CPMM 0.0941 0.1219 0.1167 0. 1669
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