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(d) The estimated spectra from group 2 using [CA
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Fig. 2 The estimated endmember spectra from the two groups using WPSDICA and ICA respectively,

in the synthetic data based experiment
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Table 1 The results derived from WPSDICA, WSDICA
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Group 1 Group 2
Spectral Spectral
Method pee .ra Abundance pee fa Abundance
matching matching
error error
degree degree
db-3  0.96 0.13 0.95 0.06
db-4 0.98 0.03 0.98 0.03
WPSDICA
sym-3  0.96 0. 06 0. 96 0. 06
sym-4 0.97 0. 04 0.97 0.05
db-3 0. 96 0.13 0.96 0. 06
db-4 0. 98 0.03 0.98 0.03
WSDICA
sym-3  0.96 0.13 0.96 0.32
sym-4  0.97 0. 04 0.97 0.05
ICA 0.92 0.10 0.92 0.18
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Fig. 3 The instrument and the materials in the indoor experiment
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Fig. 4 The measured spectra of the real endmembers and the mixtures in the indoor experiment
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(e) The estimated spectra from group 3 using WPSDICA(sym-3) (f) The estimated spectra from group 3 using ICA

B 5 WPSDICA Fr ICA 4 3 3t = 41 ki 5 4 #4752 80 35 08 # (F i)
Fig.5 The estimated endmember spectra from the three groups using WPSDICA and ICA respectively, in the indoor experiment
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Table 2 The results derived from WPSDICA, WSDICA and ICA in the synthetic data based experiment

Group 1 Group 2 Group 1
Unmixing - - -
method Spectral matching Abundance Spectral matching Abundance Spectral matching Abundance
degree error degree error degree error

db-3 1. 00 0.07 1. 00 0.19 1. 00 0.10

. db-4 1. 00 0. 36 1. 00 0.12 1. 00 0.02
WPSDICA

sym-3 1. 00 0.07 1. 00 0.19 1.00 0.10

sym-4 1. 00 0.17 1. 00 0. 26 1. 00 0.23

db-3 1. 00 0.47 1. 00 0.18 1. 00 0. 34

. db4 1. 00 0.36 1.00 0.27 1. 00 0.21
WSDICA

sym-3 1. 00 0.47 1. 00 0.18 1. 00 0. 34

sym-4 —0.43 0.98 1. 00 0. 26 1. 00 0. 37

ICA —0.43 0.98 —0.43 0.70 0.55 0.11
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Blind Unmixing of Hyperspectral Mixed Pixels Assisted by Wavelet

Packet Decomposition
LI Xi', CHEN Xue-hong”?, CHEN Xiao-ling', TTAN Li-giao', CHEN Feng-rui’
(1 State Key Laboratory of Information Engineering in Surveying , Mapping and Remote Sensing .
Wuhan University . Wuhan 430079, China)
(2 Graduate School of Environmental Studies, Nagoya University, Nagoya, 464-8601, Japan)
(3 Institute o f Remote Sensing Applications , Chinese Academy of Sciences, Beijing 100101, China)
Abstract: A method called “wavelet packet approach to sub-band decomposition independent component
analysis” was introduced to unmix hyperspectral mixed pixels. Using wavelet packet decomposition
technique to improve independent component analysis, a blind unmixing method for hyperspectral data was
proposed considering the characteristics of hyperspectral data, and this method could overcome the
drawback derived from statistical independence assumption in independent component analysis. Two
groups of synthetic data and three groups of indoor data were used to evaluate this method. The
experiments show that spectra and fractional abundances of the endmemebers can be retrieved precisely
using the proposed method, and its accuracy is significantly higher than that of independent component
analysis. This approach is useful for blind unmixing of hyperspectral remotely sensed imagery.
Key words: Remote sensing; Wavelet packet decomposition; Mixed pixel; Independent component analysis;
Linear spectral mixture model





