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A Spectral Mixture Model Based on Spectral Spatial
Character of Measured Hyperspectral Data
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Abstract: In order to enhance the estimation of mixed spectral model, the equidistant/ homalographic model is established to
analyze the spectral spatial character to simulate the mixture spectra. Based on the reflex platform and FieldSpec 3 Hi-Res port-
able spectrum instrument, the equidistant/ homalographic experiment, which takes the effect of distance between optical fiber
probe and detected endmember into account, was designed to acquire the mixed spectral reflectance of calcite and green leaf.
The measured mixed spectra analysis shows the weight coefficients of distribution change with the distance between the detec-
ted endmember and the probe is in a Gauss distribution. Compared with the linear spectral mixture model and improved linear
spectral model, the results simulated by the equidistant/ homalographic model is 1.20% greater in similarity and 7.78 % lower
in RMSE. Considering the influence exerted by spectral spatial structure on mixed spectral simulation, the equidistant/ homalo-
graphic model proves to improve the accuracy of mixed spectral simulation and a new method for unmixing the mixed pixel of
hyperspectral data.
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Fig.1 Schematic of the equidistant/homalographic area
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Fig.2 The mixed spectra of leaf and calcite by different equidistant/homalographic area
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Fig.3 The calcite spectra of different equidistant/homalographic area
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Table 1 The weight coefficient of different equidistant/

homalographic area

A EEXE DI DJ2 DJ3 DJ4 DJ5
EET
FiAEREXE, DM1I  DM2 DM3  DM4  DM5
&

0.150 0 0.414 8 0.6907 0.9288 0.9952
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Fig.4 The weight coefficient of per unit area with the increase

of distance between the detector and detected unit area
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Table 2 The simulated mixed spectra error by different mixture model

RV IRES DJ1 DJ2 DJ3 DJ4 DJ5
GEE R/ F AL 0.9997 0.9978  0.9955 0.995 6 0.997 6
ARARL LR 0.999 5 0.993 1 0.977 5 0.966 3 0.999 6
DU A AR A4 0.999 6 0.994 9 0.9851 0.9825 0.997 3
GHE R/ AL 0.0216 0.050 8 0.066 9 0.064 7 0.075 1
7 R 22 2R MR 0.049 2 0.1208  0.1500 0.138 4 0.215 0
PO R R A4 0.0515 0.127 6 0.156 6 0.122'1 0.077 0

5 DM1 DM2 DM3 DM4 DM5
GHEES /AL 0.995 3 0.9944  0.997 3 0.999 3 0.999 0
ARARL 2 ALY E DN 0.993 4 0.969 1 0.948 7 0.976 9 0.999 6
A5 TR A AL 0.995 6 0.979 1 0.968 7 0.9911 0.998 5
SRR/ FIBUAIL 0.086 2 0.060 6 0.037 7 0.022 9 0.032 4
o7 i 2% LR 0.116 2 0.174 7 0.169 2 0.1250 0.181 4
LA TR A 4L 0.125 1 0.188 5 0.175 2 0.077 9 0.043 0
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Table 3 The simulated mixed spectra error by different mix-

ture model

PRZER RMERL SUERRIE SRS FmAE
AL 0.977 6 0.988 5 0.996 4 0.996 1
WriiRzE  0.1416 0.1417 0.0617 0.062 2
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Fig.5 Comparison of simulated mixed spectra by different

mixture model
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