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Fig. 2 Test Sample Curve of Gingko
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Fig. 3 Test Sample Curve of Cedar
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Fig. 4 Test Sample Curve of Barberry
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Fig. 5 Test Sample Curve of Osmanthus
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Fig. 6 Test Sample Curve of Holly
1 Fréchet
Tab.1 Result of Fréchet Distance for Gingko Test Samples
sf. 510 sf. 502 sf. 503 sf. 504 sf. 505 sf. 506 sf. 507 sf. 508 sf. 509
0.063 0.109 0.103 0.098 0.091 0.079 0.074 0.075 0.068
0.185 0.185 0.187 0.189 0. 206 0.218 0.196 0. 204 0.203
0.078 0. 066 0.071 0.097 0. 089 0. 089 0.072 0.072 0. 069
0. 285 0.269 0.270 0.271 0.272 0.275 0.278 0.279 0.281
0.031 0. 040 0.039 0.041 0.034 0. 047 0.035 0.034 0.035 100%
2 Fréchet
Tab. 2 Result of Fréchet Distance for Cedar Test Samples
sf. 248 sf. 240 sf. 241 sf. 242 sf. 243 sf. 244 sf. 245 sf. 246 sf. 247
0. 310 0.313 0. 315 0.314 0.313 0.311 0. 309 0. 305 0. 308
0.198 0.152 0.132 0.132 0.114 0.103 0.133 0.123 0.126
0. 265 0.303 0. 286 0. 257 0.263 0. 257 0. 281 0.270 0.272
0.030 0.049 0. 048 0. 047 0. 045 0. 042 0.038 0.036 0.034 100%
0.335 0.314 0. 337 0. 345 0. 337 0.352 0. 320 0.301 0. 309
Fréchet
Tab. 3 Result of Fréchet Distance for Barberry Test Samples
sf. 053 sf. 045 sf. 046 sf. 047 sf. 048 sf. 049 sf. 050 sf. 051 sf. 052
0. 065 0.072 0.073 0.073 0.071 0.070 0.068 0. 064 0. 064
0.110 0.128 0. 145 0.153 0.173 0.187 0.174 0.183 0.182
0. 025 0.075 0. 058 0.028 0.030 0.024 0.032 0.030 0. 045 89%
0.222 0. 206 0.207 0.209 0.210 0.212 0.216 0.217 0.219
0.092 0. 080 0.102 0.110 0.102 0.116 0. 086 0.099 0.116
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4 Fréchet
Tab. 4 Result of Fréchet Distance for Osmanthus Test Samples
sf. 1041 sf. 1033  sf. 1034  sf. 1035 sf. 1036 sf. 1037 sf. 1038 sf. 1039  sf. 1040
0.166 0.183 0. 181 0. 180 0.178 0.175 0.172 0.166 0.165
0.078 0. 025 0.022 0. 025 0.043 0. 055 0.029 0.038 0.037 100%
0. 140 0.221 0. 204 0.175 0.177 0.170 0.179 0.171 0.181
0.128 0.113 0.113 0.114 0.116 0.118 0.122 0.123 0.125
0.188 0.183 0.199 0.209 0. 201 0.216 0.195 0.198 0.213
5 Fréchet
Tab.5 Result of Fréchet Distance for Holly Test Samples
sf. 125 sf. 117 sf. 118 sf. 119 sf. 120 sf. 121 sf. 122 sf. 123 sf. 124
0.077 0. 062 0. 056 0. 048 0. 046 0. 048 0. 048 0. 062 0.070 78%
0.159 0.209 0.227 0.230 0.248 0. 260 0.235 0. 246 0. 244
0. 094 0.058 0.073 0.114 0.105 0.103 0.092 0.102 0. 087
0. 335 0.317 0.318 0. 320 0.322 0.324 0. 328 0. 330 0. 331
0.058 0. 046 0.068 0.076 0.068 0.082 0.052 0. 065 0.082
2. 4 6 , , 4 ,
N b )
R 1 s 2.4
Fréchet Fréchet ,
, Hausdorff
. 3 , . 6, 7 ,
, sf. 045 23%,
, . 5 . Hausdorff
s sf. 125 sf. 117 67%,
, . sf. 125 sf. 117 Hausdorff
Fréchet , , sf. 123
b o ’
b o
’ Sf. 1041
6
Tab. 6 Result of Euclidean Distance for Holly Test Samples
sf. 125 sf. 117 sf. 118 sf. 119 sf. 120 sf. 121 sf. 122 sf. 123 sf. 124
1. 091 0.903 0. 862 0. 875 0.901 0.922 0. 945 1. 038 1. 067 23%
3.052 4.071 4. 479 4.543 4.926 5.188 4.610 4.825 4.775
1. 638 0.972 1. 242 1. 907 1.765 1. 827 1.491 1.671 1. 509
6.594 6.191 6.219 6.257 6.297 6.355 6.435 6.472 6.514
0.796 0. 815 0. 745 0.793 0.775 0. 874 0. 820 1.108 1.133
7 Hausdorff
Tab. 7 Result of Hausdorff Distance for Holly Test Samples
sf. 125 sf. 117 sf. 118 sf. 119 sf. 120 sf. 121 sf. 122 sf. 123 sf. 124
0. 006 0.004 0.003 0.002 0.002 0. 002 0.002 0.004 0. 005 67%
0.025 0. 044 0.052 0.053 0.062 0.067 0. 055 0. 060 0. 060
0. 009 0.003 0. 005 0.013 0.011 0.011 0. 009 0.010 0.008
0.112 0. 100 0.101 0.102 0.104 0. 105 0.108 0.109 0.110
0.003 0.002 0. 005 0. 006 0. 005 0. 007 0.003 0.004 0. 007
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Spectral Curve Matching Application Analysis Based on Fréchet Distance

GAO Xiaojie' JIAN Ji' DAI Xiaoai' CHEN Wanjia'
1 College of Earth Sciences, Chengdu University of Technology, Chengdu 610059, China

Abstract: The spectral curves of ground objects are used for the research of quantitative remote sens-
ing and image classification, so it is meaningful to analyze the similarities and differences of spectral
curves for each species of plant. This article puts forth a new method based on Fréchet distance to
measure similarity of spectral curves used for recognition of different plant types. We tested spectral
curve measured from five kinds of different plants, and present a detailed analysis and discussion of
the results. We also analyzed the applicability and limitations of this method in spectral curve recogni-
tion and matching application. Results showthat the precision of spectral curve similarity measurement
based on Fréchet distance is much higher than other methods.
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