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Spectral Similarity Measure and Experimental
Analyses for Field Spectroscopy
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(1. Department of Surveying and Geo-informatics, Tongji University,
Shanghai 200092, China; 2. Urban Information Research Center,
Shanghai Normal University, Shanghai 200234, China)

Abstract: A new spectral similarity measure based on
Hausdorff distance, a non-linear operator, which measures the
mismatch of the two sets, was proposed and experimented.
The performance of different spectral similarity measures was
compared by using real field spectrometric data. Statistical
methods were also used to assess the measurement accuracy
and validity. The experiment result shows that the similarity
measure based on Hausdorff distance is more effective than

others in spectral matching aspect.
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Fig.1 Experimental procedures
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Fig.2 Spectrum of the field objects
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Fig.3 Correspondence analysis of field objects
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Tab.1 Spectral similarity measurement indexes between correlation coefficient and SAM

A Sy
WO s nx® M N Vaew VI W W smm e KW
8 DF OME oA BB B obpel s DR KIERL R

T\ a4 1.000 0.998 1.000 0.998 0.990 0.998 0.997 0.982 0.262 0.173 -0.070  0.095
I 4#Ix 0.995 1.000 0.997 0.995 0.990 0.998 0.999 0.972 0.248 0.155 -0.087 0.112
lIRiok=g 0.999 0.998 1.000 0.999 0.991 0.998 0.997 0.983 0.266 0.179 -0.065 0.096
VAEM-35 A 0.999 0.993 0.998 1.000 0.988 0.998 0.994 0.989 0.290 0.205 -0.040 0.078
V &h %Y 0.996 0.992 0.996 0.996 1.000 0.986 0.993 0.961 0.176 0.119 -0.136 0.216
VI3 0.998 0.998 0.999 0.998 0.994 1.000 0.997 0.982 0.288 0.194 —-0.045 0.063
V-4 0.995 1.000 0.998 0.993 0.993 0.998 1.000 0.970 0.238 0.152 -0.092 0.130
VI B 0.990 0.973 0.985 0.992 0.983 0.985 0.972 1.000 0.398 0.313 0.071 -0.032
{RELEE 0.811 0.759 0.791 0.819 0.797 0.794 0.759 0.878 1.000 0.816 0.737 —0.733
KPR 0.806 0.749 0.783 0.812 0.801 0.784 0.751 0.869 0.983 1.000 0.924 -0.632
Bk 0.779 0.720 0.755 0.786 0.772 0.757 0.721 0.848 0.981 0.998 1.000 —-0.734
KA 0.720 0.679 0.700 0.718 0.756 0.690 0.687 0.731 0.726 0.806 0.786  1.000

T HEM = A ARC R B . T =M S Tl AR L .

x 2 HNILE B 8UE S Hausdor!f B BS540 00 45 %

Tab.2 Spectral similarity measurement indexes between SID and Hausdorff

WA WY RE K

WYy omx®w M N Ve Vo WA W v Kl Kk

S8 UF M sk Hb B by owp RoOF KRG IR

1\ a4 1.000 0.965 0.991 0.994 0.974 0.989 0.967 0.958 0.456 0.419 0.355 0.140
I &3 18 0.790 1.000 0.988 0.960 0.931 0.985 0.997 0.872 0.170 0.098 0.021 —0.205
11 Hy 8 0.907 0.867 1.000 0.990 0.962 0.997 0.990 0.935 0.342 0.284 0.215 -0.029
IV AE -5 A 0.933 0.796 0.901 1.000 0.974 0.988 0.966 0.971 0.470 0.426 0.363 0.105
V 4 s 0.862 0.820 0.897 0.852 1.000 0.950 0.944 0.927 0.400 0.407 0.333 0.301
VI S 0.853 0.891 0.924 0.860 0.872 1.000 0.986 0.938 0.368 0.301 0.235 —0.076
VN5 47 0.778 0.958 0.858 0.785 0.808 0.884 1.000 0.882 0.192 0.128 0.048 —0.155
VI 5 85 0.731 0.598 0.681 0.752 0.676 0.649 0.591 1.000 0.675 0.627 0.578 0.171
{REL B 0.138 0.082 0.114 0.146 0.129 0.114 0.079 0.231 1.000 0.954 0.951 0.324
KRR 0.081 0.027 0.059 0.087 0.075 0.056 0.026 0.162 0.659 1.000 0.994 0.543
Vet 0.089 0.043 0.069 0.097 0.088 0.072 0.046 0.167 0.634 0.711 1.000 0.501
TR 0.251 0.249 0.246 0.254 0.283 0.264 0.262 0.199 0.000 0.024 0.076 1.000

T SRR B = A eSS R ARUEE . T = 3T Hausdorff BB AOARBIE .
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Fig.4 Spectral discrimination of different spectral similarity measurements
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Fig.5 Fuzzy clustering based on different spectral similarity measurements
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Tab.3 Accuracy of fuzzy clustering results
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