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ɀŮ ŮˊɘűɨɚŬɝɖ ˊŬɜŰɧɠ ŭɘəŬɘɩɛŬŰɞɠ.  

ȷˊŬɔɞɟŮɨŮŰŬɘ ɖ ŬɜŰɘɔɟŬűɐ, ŬˊɞɗɐəŮɡůɖ əŬɘ ŭɘŬɜɞɛɐ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ, Ůɝô 

ɞɚɞəɚɐɟɞɡ ɐ ŰɛɐɛŬŰɞɠ ŬɡŰɐɠ, ɔɘŬ Ůɛˊɞɟɘəɧ ůəɞˊɧ. ȺˊɘŰɟɏˊŮŰŬɘ ɖ ŬɜŬŰɨˊɤůɖ, 

ŬˊɞɗɐəŮɡůɖ əŬɘ ŭɘŬɜɞɛɐ ɔɘŬ ůəɞˊɧ ɛɖ əŮɟŭɞůəɞˊɘəɧ, ŮəˊŬɘŭŮɡŰɘəɐɠ ɐ ŮɟŮɡɜɖŰɘəɐɠ 

űɨůɖɠ, ɡˊɧ Űɖɜ ˊɟɞɦˊɧɗŮůɖ ɜŬ ŬɜŬűɏɟŮŰŬɘ ɖ ˊɖɔɐ ˊɟɞɏɚŮɡůɖɠ əŬɘ ɜŬ ŭɘŬŰɖɟŮɑŰŬɘ 

Űɞ ˊŬɟɧɜ ɛɐɜɡɛŬ. ȺɟɤŰɐɛŬŰŬ ˊɞɡ Ŭűɞɟɞɨɜ Űɖ ɢɟɐůɖ ŮɟɔŬůɑŬɠ ɔɘŬ əŮɟŭɞůəɞˊɘəɧ 

ůəɞˊɧ ˊɟɏˊŮɘ ɜŬ ŬˊŮɡɗɨɜɞɜŰŬɘ ˊɟɞɠ Űɞ ůɡɔɔɟŬűɏŬ. Ƀɘ ŬˊɧɣŮɘɠ əŬɘ ŰŬ 

ůɡɛˊŮɟɎůɛŬŰŬ ˊɞɡ ˊŮɟɘɏɢɞɜŰŬɘ ůŮ ŬɡŰɧ Űɞ ɏɔɔɟŬűɞ ŮəűɟɎɕɞɡɜ Űɞ ůɡɔɔɟŬűɏŬ əŬɘ 

ŭŮɜ ˊɟɏˊŮɘ ɜŬ ŮɟɛɖɜŮɡɗŮɑ ɧŰɘ ŬɜŰɘˊɟɞůɤˊŮɨɞɡɜ Űɘɠ ŮˊɑůɖɛŮɠ ɗɏůŮɘɠ Űɞɡ Ⱥɗɜɘəɞɨ 

ɀŮŰůɧɓɘɞɡ ɄɞɚɡŰŮɢɜŮɑɞɡ. 



 

 

ȺɡɢŬɟɘůŰɑŮɠ 

ȺɡɢŬɟɘůŰɩ, ˊɟɩŰɞɜ Ŭˊɧ ɧɚɞɡɠ, Űɞɜ ŮˊɘɓɚɏˊɞɜŰŬ əŬɗɖɔɖŰɐ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ ɛɞɡ 

ŮɟɔŬůɑŬɠ ȾɩůŰŬ ȾŬɟɎɜŰɕŬɚɞ ɔɘŬ Űɖɜ əŬɗɞɟɘůŰɘəɐ Űɞɡ ůɡɛɓɞɚɐ ůŰɖɜ Ůəˊɧɜɖůɖ Űɖɠ 

ůɡɔəŮəɟɘɛɏɜɖɠ ŮɟɔŬůɑŬɠ. ɇɞɜ ŮɡɢŬɟɘůŰɩ Ŭˊɧ əŬɟŭɘɎɠ ɔɘŬ Űɘɠ ɔɜɩůŮɘɠ, Űɘɠ ůɡɛɓɞɡɚɏɠ 

əŬɘ ɔɘŬ Űɖɜ əɎɗŮ Ůɑŭɞɡɠ ɡˊɞůŰɐɟɘɝɖ, ˊɞɡ ɛɞɡ ˊɟɧůűŮɟŮ ŰŬ ŰŮɚŮɡŰŬɑŬ ŰɟɑŬ ɢɟɧɜɘŬ, ˊɞɡ 

ŭɞɡɚŮɨɞɡɛŮ ůŮ əɞɘɜɞɨɠ ůŰɧɢɞɡɠ. ɇɞɜ ŮɡɢŬɟɘůŰɩ Ŭəɧɛɖ ˊŮɟɘůůɧŰŮɟɞ ɔɘŬ Űɖɜ 

ɘəŬɜɧŰɖŰŬ Űɞɡ ɜŬ əɎɜŮɘ, ɧɚɞɡɠ ŮɛɎɠ ˊɞɡ ŭɞɡɚŮɨɞɡɛŮ əɞɜŰɎ Űɞɡ, əɞɘɜɤɜɞɨɠ ůŰɞ state 

of the art Űɞɡ ŮˊɘůŰɖɛɞɜɘəɞɨ ŬɜŰɘəŮɘɛɏɜɞɡ Ůɜɩ ŰŬɡŰɧɢɟɞɜŬ ɖ ŬɛŮůɧŰɖŰŬ əŬɘ ɖ 

ˊɟɞůɐɜŮɘɎ Űɞɡ ŭɖɛɘɞɡɟɔɞɨɜ ɏɜŬ Űɧůɞ űɘɚɘəɧ əŬɘ ŮɡɢɎɟɘůŰɞ əɚɑɛŬ. 

ȽŭɘŬɑŰŮɟŮɠ ŮɡɢŬɟɘůŰɑŮɠ ɞűŮɑɚɤ Ůˊɑůɖɠ ůŰɞɜ ũɘɩɟɔɞ ɀŬəɟɐ, ˊɞɡ ŮəŰɧɠ Ŭˊɧ ŮɛˊɜŮɡůŰɐɠ 

Űɤɜ ˊɟɩŰɤɜ ŮɟɔŬůɘɩɜ Űɖɠ Ɇ.ȷ.ɇ.ɀ. ˊɞɡ ŬůɢɞɚɐɗɖəŬɜ ɛŮ Űɖɜ ŬɛˊŮɚɞɡɟɔɑŬ 

ŬəɟɘɓŮɑŬɠ, ɡˊɐɟɝŮ Űɞ ŭɘŬɓŬŰɐɟɘɞ ɛŬɠ ŬɜɎɛŮůŬ ůŰɞɜ əɧůɛɞ Űɞɡ ŰɞˊɞɔɟɎűɞɡ əŬɘ ůŮ 

ŬɡŰɧɜ Űɞɡ əɟŬůɘɞɨ. ɇɞɜ ŮɡɢŬɟɘůŰɩ ŮɘɚɘəɟɘɜɎ ɔɘŬ Űɖɜ ˊɟɞɗɡɛɑŬ ɛŮ Űɖɜ ɞˊɞɑŬ 

ɛɞɘɟɎůŰɖəŮ ɛŬɕɑ ɛŬɠ Űɘɠ ˊɞɚɨˊɚŮɡɟŮɠ ɔɜɩůŮɘɠ Űɞɡ. 

ŪŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ ɛŮ ˊɞɚɚɐ ŬɔɎˊɖ Űɞɡɠ ůɡɛűɞɘŰɖŰɏɠ əŬɘ űɑɚɞɡɠ ɛɞɡ ȻŬɢŬɟɑŬ 

ȾŬɜŭɡɚɎəɖ əŬɘ ŪŬɜɎůɖ ȾɎɟɛŬ ɔɘŬ Űɖ ɓɞɐɗŮɘŬ ˊɞɡ ɛɞɡ ˊŬɟŮɑɢŬɜ ŬˊɚɧɢŮɟŬ əŬɘ ˊɎɜŰŬ 

ɛŮ əŬɚɐ ŭɘɎɗŮůɖ, ɔɘŬ Űɖɜ ŮˊɘŰɡɢɐ ɞɚɞəɚɐɟɤůɖ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ŮɟɔŬůɑŬɠ. Ⱥˊɑůɖɠ 

ŮɡɢŬɟɘůŰɩ Űɞ űɞɘŰɖŰɐ ɀɎɟɘɞ Ƀɘəɞɜɧɛɞɡ ɔɘŬ Űɖ ůɡɜŮɟɔŬůɑŬ əŬɘ Űɖɜ ˊŬɟɞɢɐ 

ŬˊŬɟŬɑŰɖŰɤɜ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɖɜ ɎɟŰɘŬ ůɨɜŰŬɝɖ Űɖɠ ŮɟɔŬůɑŬɠ. 

ȺɡɢŬɟɘůŰɩ Ůˊɑůɖɠ ɘŭɘŬɑŰŮɟŬ Űɞɡɠ əŬɗɖɔɖŰɏɠ ȹɖɛɐŰɟɘɞ ȷɟɔɘŬɚɎ əŬɘ ȸŬůɘɚŮɑŬ 

ȾŬɟŬɗŬɜɎůɖ ɔɘŬ Űɞ ŮɜŭɘŬűɏɟɞɜ ˊɞɡ ɏŭŮɘɝŬɜ əŬɘ Űɖɜ ˊŬɟɎɗŮůɖ ɢɟɐůɘɛɤɜ 

ˊŬɟŬŰɖɟɐůŮɤɜ ˊŮɟŬɘŰɏɟɤ ŮɛɓɎɗɡɜůɖɠ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ. ȷˊɧ Űɞ ŮɟɔŬůŰɐɟɘɞ 

ŰɖɚŮˊɘůəɧˊɖůɖɠ ɗŬ ɐɗŮɚŬ Ůˊɑůɖɠ ɜŬ ŮɡɢŬɟɘůŰɐůɤ ɗŮɟɛɎ Űɞɡɠ ȯɔɔŮɚɞ ɇɕɩŰůɞ, 

ȷɟɔɡɟɧ ȷɟɔɡɟɑŭɖ, ȷɟɘůŰŮɑŭɖ ȸŬɥɧˊɞɡɚɞ əŬɘ Ʉɞɚ Ⱦɞɚɞəɞɨůɖ ɔɘŬ Űɖɜ ˊɞɚɨŰɘɛɖ 

ɓɞɐɗŮɘɎ Űɞɡɠ ůŮ ˊɟŬəŰɘəɎ ɗɏɛŬŰŬ əŬŰɎ Űɖɜ Ůəˊɧɜɖůɖ Űɖɠ ŮɟɔŬůɑŬɠ. 

ȽŭɘŬɑŰŮɟŮɠ ŮɡɢŬɟɘůŰɑŮɠ ɞűŮɑɚɤ əŬɘ ůŰɞɡɠ Ŭɜɗɟɩˊɞɡɠ Űɤɜ ɞɘɜɞˊɞɘɘɩɜ, çɃɘɜɞűɧɟɞɠè 

Űɞɡ ȯɔɔŮɚɞɡ ɅɞɨɓŬɚɖ, çȾŰɐɛŬ ɉŬŰɕɖɛɘɢɎɚɖè Űɞɡ ȹɖɛɐŰɟɖ ɉŬŰɕɖɛɘɢɎɚɖ, çȾŰɐɛŬ 

ȯɚűŬè Űɤɜ ɀɎəɖ ɀŬɡɟɑŭɖ əŬɘ ȯɔɔŮɚɞɡ ȽŬŰɟɑŭɖ əŬɘ çȾɡɟ-ũɘɎɜɜɖè Űɞɡ ũɘɎɜɜɖ 

ɀˊɞɡŰɎɟɖ, ɔɘŬ Űɖ ŭɘɎɗŮůɖ ůŰɞɘɢŮɑɤɜ, ɢɤɟɑɠ ŰŬ ɞˊɞɑŬ ŭŮɜ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ŮəˊɞɜɖɗŮɑ 

ɖ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ, ɔɘŬ Űɖɜ ŮɛˊɘůŰɞůɨɜɖ Űɖɜ əŬɚɐ ůɡɜŮɟɔŬůɑŬ əŬɘ Űɖ űɘɚɞɝŮɜɑŬ. 

ȺɡɢŬɟɘůŰɩ Ůˊɑůɖɠ Űɘɠ ŮŰŬɘɟŮɑŮɠ Digital Globe, Total View əŬɘ Airbus Defence & 

Space, Terra Spatium, ɔɘŬ Űɖ ˊŬɟɞɢɐ Űɤɜ ŭɞɟɡűɞɟɘəɩɜ Ůɘəɧɜɤɜ, əŬɗɞɟɘůŰɘəɩɜ 

Ůˊɑůɖɠ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɖɜ ŮɟɔŬůɑŬ. 

ɇɏɚɞɠ ɗŬ ɐɗŮɚŬ ɜŬ ůɖɛŮɘɩůɤ ɝŮɢɤɟɘůŰɎ əŬɘ ɜŬ ŮəűɟɎůɤ Űɘɠ ŮɡɢŬɟɘůŰɑŮɠ ɛɞɡ ɔɘŬ Űɖɜ 

ɞɘəɞɜɞɛɘəɐ ɡˊɞůŰɐɟɘɝɖ ˊɞɡ ɛɞɡ ˊɟɞůűɏɟɗɖəŮ Ŭˊɧ Űɞ Ƚ.Ⱦ.Ɉ., ɛɏůɤ Űɞɡ 

ˊɟɞɔɟɎɛɛŬŰɞɠ çɈɄɃɇɅɃūȽȺɆ ȷɅȽɆɇȺȽȷɆ Ƚ.Ⱦ.Ɉ. ɀȺɇȷɄɇɈɉȽȷȾɋɁ ɆɄɃɈȹɋɁ 

ɆɇȼɁ Ⱥȿȿȷȹȷ - ɄɅɃũɅȷɀɀȷ SIEMENSè, əŬɗɩɠ ɖ ɡˊɞůŰɐɟɘɝɖ ŬɡŰɐ ŮˊɏŰɟŮɣŮ Űɖɜ 

ŬŭɘɎůˊŬůŰɖ ˊɟɞůɐɚɤůɖ ɛɞɡ ůŰɘɠ ɛŮŰŬˊŰɡɢɘŬəɏɠ ůˊɞɡŭɏɠ ɛɞɡ əŬɘ ůŰɖɜ ɏɔəŬɘɟɖ əŬɘ 

ɎɟŰɘŬ Ůəˊɧɜɖůɖ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ. 

ɉɟɘůŰɑɜŬ ȾŬɟŬəɑɕɖ 

ȷɗɐɜŬ, ɃəŰɩɓɟɘɞɠ 2015 

 



 

 

ɄȺɅȽȿȼɊȼ 

ȼ ɚŮɘŰɞɡɟɔɘəɐ Ŭɝɘɞˊɞɑɖůɖ Űɖɠ ŭɘŬɗɏůɘɛɖɠ ˊɚɖɗɩɟŬɠ ŰɖɚŮˊɘůəɞˊɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɔɘŬ 

Űɖ ɔŮɤɟɔɑŬ ŬəɟɘɓŮɑŬɠ, ŬˊŬɘŰŮɑ Űɞ ůɢŮŭɘŬůɛɧ əŬɘ Űɖɜ ŮűŬɟɛɞɔɐ ŬˊɞŭɞŰɘəɩɜ əŬɘ əŬŰɎ 

Űɞ ŭɡɜŬŰɧɜ ŬɡŰɧɛŬŰɤɜ ɛŮɗɧŭɤɜ əŬɘ ŰŮɢɜɘəɩɜ ɔɘŬ Űɞɜ Ŭəɟɘɓɐ ŮɜŰɞˊɘůɛɧ Űɖɠ 

ɓɚɎůŰɖůɖɠ, Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ əŬɘ Űɤɜ ŭɘŬűɞɟŮŰɘəɩɜ Ůɘŭɩɜ/ˊɞɘəɘɚɘɩɜ Űɞɡɠ. Ʉɟɞɠ ŬɡŰɐ 

Űɖ əŬŰŮɨɗɡɜůɖ, ůŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ůɢŮŭɘɎůŰɖəŮ, ŬɜŬˊŰɨɢɗɖəŮ əŬɘ ŬɝɘɞɚɞɔɐɗɖəŮ 

ɏɜŬ ŬɜŰɘəŮɘɛŮɜɞůŰɟŬűɏɠ ˊɚŬɑůɘɞ ŰŬɝɘɜɧɛɖůɖɠ ɛŮ ůŰɧɢɞ Űɞɜ ŮɜŰɞˊɘůɛɧ 

ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ, Űɖɜ ŮɝŬɔɤɔɐ Űɤɜ ɔɟŬɛɛɩɜ űɨŰŮɡůɖɠ əŬɘ Űɞ ŭɘŬɢɤɟɘůɛɧ Űɤɜ 

ŭɘŬűɞɟŮŰɘəɩɜ ˊɞɘəɘɚɘɩɜ Ŭɛˊɏɚɞɡ. ȼ ŮűŬɟɛɞɔɐ Űɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ ɡɚɞˊɞɘɐɗɖəŮ ůŮ 

ŭɞɟɡűɞɟɘəɎ ŭŮŭɞɛɏɜŬ ˊɞɚɨ ɡɣɖɚɐɠ ŬɜɎɚɡůɖɠ (WorldView-2 əŬɘ Pleiades-1B) ůŮ 

ŰɏůůŮɟɘɠ əŬŰŮɝɞɢɐɜ ɞɘɜɞˊŬɟŬɔɤɔɘəɏɠ ˊŮɟɘɞɢɏɠ Űɖɠ ȺɚɚɎŭŬɠ, ɧˊɞɡ ŭɘŮɜŮɟɔɐɗɖəŬɜ 

ŰŬɡŰɧɢɟɞɜŬ əŬɘ ŮˊɑɔŮɘŮɠ ɛŮŰɟɐůŮɘɠ ůŰɖ űɡɚɚɘəɐ ŮˊɘűɎɜŮɘŬ Űɤɜ ŬɛˊŮɚɘɩɜ ɛŮ 

űŬůɛŬŰɞɔɟɎűɞ ɢŮɘɟɧɠ. Ƀɘ ɓŬůɘəɏɠ ˊɟɞŮˊŮɝŮɟɔŬůɑŮɠ ˊŮɟɘɚɎɛɓŬɜŬɜ Űɘɠ ŬˊŬɟŬɑŰɖŰŮɠ 

ɟŬŭɘɞɛŮŰɟɘəɏɠ əŬɘ ŬŰɛɞůűŬɘɟɘəɏɠ ŭɘɞɟɗɩůŮɘɠ ůŰɘɠ ŭɞɟɡűɞɟɘəɏɠ ŮɘəɧɜŮɠ əŬɗɩɠ əŬɘ Űɖ 

ůɡɔɢɩɜŮɡůɖ Űɤɜ ˊɞɚɡűŬůɛŬŰɘəɩɜ ɛŮ Űɘɠ ˊŬɔɢɟɤɛŬŰɘəɏɠ ŮɘəɧɜŮɠ. ȾŬŰɎ Űɞ ˊɟɩŰɞ 

ɓɐɛŬ Űɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ ɔɘŬ Űɞɜ ŮɜŰɞˊɘůɛɧ Űɤɜ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ, ŮűŬɟɛɧůŰɖəŮ ɏɜŬ 

ŬɜŰɘəŮɘɛŮɜɞůŰɟŬűɏɠ ůɢɐɛŬ ŰŬɝɘɜɧɛɖůɖɠ ˊɞɡ ɓŬůɑůŰɖəŮ ůŮ əŬɜɧɜŮɠ ˊŬɟŬɔɤɔɐɠ əŬɘ 

ŬůŬűɐ ɚɞɔɘəɐ, ɛŮ Ŭɝɘɞˊɞɑɖůɖ űŬůɛŬŰɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ əŬɘ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ 

ɡűɐɠ Űɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ. ȷəɞɚɞɨɗɖůŮ ɞ ŮɜŰɞˊɘůɛɧɠ əŬɘ ŮɝŬɔɤɔɐ Űɤɜ ɔɟŬɛɛɩɜ 

űɨŰŮɡůɖɠ əŬɘ ɞ ŭɘŬɢɤɟɘůɛɧɠ Űɞɡ űɡɚɚɩɛŬŰɞɠ Ŭˊɧ ŰŬ ŮɜŭɘɎɛŮůŬ ɡɚɘəɎ, əɡɟɑɤɠ Űɞ 

ɢɩɛŬ, ɛŮ ŮűŬɟɛɞɔɐ ŬɜŰɘəŮɘɛŮɜɞůŰɟŬűɞɨɠ ŮˊɘɓɚŮˊɧɛŮɜɖɠ ŰŬɝɘɜɧɛɖůɖɠ, ɖ ɞˊɞɑŬ 

ɓŬůɑůŰɖəŮ ůŰɘɠ űŬůɛŬŰɘəɏɠ ŭɘŬűɞɟɏɠ Űɖɠ əɧɛɖɠ Űɤɜ ŬɛˊŮɚɘɩɜ əŬɘ Űɞɡ ɢɩɛŬŰɞɠ. ɆŰɞ 

ŰɟɑŰɞ əŬɘ ˊɘɞ ŬˊŬɘŰɖŰɘəɧ ɓɐɛŬ ŮűŬɟɛɧůŰɖəŮ ŮˊɘɓɚŮˊɧɛŮɜɖ ŰŬɝɘɜɧɛɖůɖ Űɞɡ 

űɡɚɚɩɛŬŰɞɠ ɛŮ ůŰɧɢɞ Űɞ ŭɘŬɢɤɟɘůɛɧ Űɤɜ ŭɘŬűɞɟŮŰɘəɩɜ ˊɞɘəɘɚɘɩɜ Ŭɛˊɏɚɞɡ. ũɘŬ Űɞ 

ŭɘŬɢɤɟɘůɛɧ Űɤɜ ˊɞɘəɘɚɘɩɜ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ˊŮɘɟɎɛŬŰŬ əŬɘ ůŰŬ ɢŬɛɖɚɧŰŮɟɖɠ 

ɢɤɟɘəɐɠ ŬɜɎɚɡůɖɠ ˊɞɚɡűŬůɛŬŰɘəɎ ŭŮŭɞɛɏɜŬ, ɔɘŬ ɚɧɔɞɡɠ Ůɚɏɔɢɞɡ əŬɘ ůɨɔəɟɘůɖɠ. ȼ 

ˊɞůɞŰɘəɐ Ŭɝɘɞɚɧɔɖůɖ ŮˊɏŭŮɘɝŮ ɧŰɘ ɖ ŬɜŬˊŰɡɢɗŮɑůŬ ɛŮɗɞŭɞɚɞɔɑŬ əŬŰɎűŮɟŮ, ůŮ ɧɚŮɠ 

Űɘɠ ŮɘəɧɜŮɠ, ɜŬ ŮɜŰɞˊɑůŮɘ ŰŬ ŬɛˊŮɚɞŰŮɛɎɢɘŬ ɛŮ ɡɣɖɚɎ ˊɞůɞůŰɎ ˊɚɖɟɧŰɖŰŬɠ (>89%) 

əŬɘ ɞɟɗɧŰɖŰŬɠ (>88%). ȷɜŰɑůŰɞɘɢŬ ɖ ŭɘŬŭɘəŬůɑŬ ŮɝŬɔɤɔɐɠ Űɤɜ ɔɟŬɛɛɩɜ űɨŰŮɡůɖɠ 

ŬɝɘɞɚɞɔɐɗɖəŮ ɛŮ ˊɞůɞůŰɎ ŬəɟɑɓŮɘŬɠ ˊɎɜɤ Ŭˊɧ 96%. ũɘŬ Űɞ ŭɘŬɢɤɟɘůɛɧ ˊɞɘəɘɚɘɩɜ 

Ŭɛˊɏɚɞɡ, Ŭɜ əŬɘ ůŮ ŮˊɑˊŮŭɞ pixel ɧɚŮɠ ɞɘ ˊŮɘɟŬɛŬŰɘəɏɠ ŰŬɝɘɜɞɛɐůŮɘɠ əŬŰɏɚɖɝŬɜ ůŮ 

ůɢŮŰɘəɎ ɢŬɛɖɚɏɠ ŬəɟɑɓŮɘŮɠ (<75%), ůŮ ŮˊɑˊŮŭɞ ŬɛˊŮɚɞŰŮɛŬɢɑɞɡ ɖ ɛŮɗɞŭɞɚɞɔɑŬ 

əŬŰɎűŮɟŮ ůŮ ɧɚŮɠ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ ɜŬ ŮˊɘŰɨɢŮɘ ˊɞůɞůŰɎ ɛŮɔŬɚɨŰŮɟŬ Űɞɡ 83%. ȼ 

ůɡɜŭɡŬůŰɘəɐ ɛŮɚɏŰɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɞɡ ŭɘŬɢɤɟɘůɛɞɨ ɛŮ Űɘɠ űŬůɛŬŰɘəɏɠ 

ɡˊɞɔɟŬűɏɠ Ŭˊɧ ŰŬ ŮˊɑɔŮɘŬ ŭŮŭɞɛɏɜŬ ŬɜɏŭŮɘɝŮ ɞɟɘůɛɏɜŮɠ ˊɞɘəɘɚɑŮɠ, ɧˊɤɠ Űɞ Merlot, 

ˊɞɡ ˊŬɟɞɡůɑŬůŬɜ ŭɘŬɢɤɟɑůɘɛɖ ůɡɛˊŮɟɘűɞɟɎ Űɧůɞ ůŰɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ ɧůɞ əŬɘ ůŰɘɠ 

űŬůɛŬŰɘəɏɠ ɡˊɞɔɟŬűɏɠ. ȷˊɧ Űɖ ůɡɜɞɚɘəɐ ˊɞůɞŰɘəɐ əŬɘ ˊɞɘɞŰɘəɐ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ 

ɛŮɗɞŭɞɚɞɔɑŬɠ əŬɘ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ŮˊɘɓŮɓŬɘɩɜŮŰŬɘ ɖ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬ Űɤɜ 

ˊɟɞɖɔɛɏɜɤɜ ŰŮɢɜɘəɩɜ ŰŬɝɘɜɧɛɖůɖɠ ŰɖɚŮˊɘůəɞˊɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɞɜ ŮɜŰɞˊɘůɛɧ 

ŬɛˊŮɚɞəŬɚɚɘŮɟɔŮɘɩɜ əŬɘ Űɞ ŭɘŬɢɤɟɘůɛɧ ˊɞɘəɘɚɘɩɜ Ŭɛˊɏɚɞɡ əŬɘ ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ 

ˊɟɞůŭɞəɑŮɠ ɔɘŬ ŬɜɎˊŰɡɝɖ ˊŬɟɧɛɞɘɤɜ ŮűŬɟɛɞɔɩɜ ůŰɖɜ ŬɛˊŮɚɞɡɟɔɑŬ ŬɚɚɎ əŬɘ ůŰɖ 

ɔŮɤɟɔɑŬ ŬəɟɘɓŮɑŬɠ ɔŮɜɘəɧŰŮɟŬ. 
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ABSTRACT 

In order to exploit operationally remote sensing data for precision agriculture 

applications, efficient and automated methods are required for the accurate detection 

of vegetation, crops and different crop varieties. To this end, we have designed, 

developed and evaluated an object-based classification framework towards the 

detection of vineyards, the vine canopy extraction and the vine variety discrimination. 

The validation of the developed methodology framework was carried out on very high 

resolution satellite data (WorldView-2 and Pleiades-1B) at four different viticulture 

regions in Greece. Concurrent in-situ canopy reflectance observations were acquired 

from a portable spectroradiometer. The initial preprocessing step included 

radiometric and atmospheric corrections on the satellite imagery and also the pan-

sharpening of the multispectral and panchromatic images. The detection of vineyards 

was addressed through an object-based image analysis (OBIA) approach based on 

rules, fuzzy logic, spectral and texture features. Then for the detection of vine rows 

(canopy), an OBIA supervised classification procedure followed, based mainly on the 

spectral differences between the vine canopy and the other materials i.e., mainly soil. 

For the most challenging step of the vine variety discrimination a supervised 

classification procedure was employed on the detected canopy. This classification 

step was also applied on the lower resolution multispectral datasets for testing and 

comparison purposes. The performed quantitative evaluation indicated that the 

developed approach managed in all cases to detect vineyards with high 

completeness (>89%) and correctness (>88%) detection rates. Respectively the vine 

canopy extraction methodology was validated with Overall Accuracy (O.A.) rates of 

above 96%. The quantitative evaluation results for the vine variety discrimination 

achieved relatively low rates at pixel level, as they did not exceed 75%. However the 

validation at plot level (per parcel) resulted to O.A. rates of over 83% in all cases. 

The combined analysis of the discrimination results with the spectral signatures of 

the in-situ reflectance data indicated some varieties, like Merlot, that presented 

distinct behavior both on the classification procedures but also on their spectral 

signatures. To sum up, the performed quantitative and qualitative evaluation 

highlighted the effectiveness of advanced classification techniques, for the detection 

of vineyards and the discrimination of vine varieties, but also raised expectations for 

the development of similar applications in precision agriculture. 
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1 ȺȽɆȷũɋũȼ 

ɆŮ ŬɡŰɧ Űɞ ŮɘůŬɔɤɔɘəɧ əŮűɎɚŬɘɞ ŬɟɢɘəɎ əŬɗɞɟɑɕŮŰŬɘ əŬɘ ŬɜŬɚɨŮŰŬɘ Űɞ ŬɜŰɘəŮɑɛŮɜɞ əŬɘ 

ɞɘ ůŰɧɢɞɘ Űɖɠ ˊŬɟɞɨůŬɠ ɛŮŰŬˊŰɡɢɘŬəɐɠ ŮɟɔŬůɑŬɠ əŬɘ ɛŮŰɏˊŮɘŰŬ ˊŮɟɘɔɟɎűŮŰŬɘ Űɞ 

əɑɜɖŰɟɞ əŬɘ ɖ ůɡɜŮɘůűɞɟɎ Űɖɠ. 

1.1 ȷɜŰɘəŮɑɛŮɜɞ əŬɘ ɆŰɧɢɞɘ Űɖɠ ȺɟɔŬůɑŬɠ 

ɇɞ ɓŬůɘəɧ ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ ˊŬɟɞɨůŬɠ ɛŮŰŬˊŰɡɢɘŬəɐɠ ŮɟɔŬůɑŬɠ ŬˊɞŰɏɚŮůŮ ɖ 

ŭɘŮɟŮɨɜɖůɖ, ŬɜɎˊŰɡɝɖ, ŮűŬɟɛɞɔɐ əŬɘ Ŭɝɘɞɚɧɔɖůɖ ůɨɔɢɟɞɜɤɜ ŰŮɢɜɞɚɞɔɘəɩɜ ɛŮɗɧŭɤɜ 

əŬɘ ŰŮɢɜɘəɩɜ ŰɖɚŮˊɘůəɧˊɖůɖɠ, ɔɘŬ Űɞɜ ŮɜŰɞˊɘůɛɧ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ əŬɘ ˊɞɘəɘɚɘɩɜ 

Ŭɛˊɏɚɞɡ, ɛŮ ŮűŬɟɛɞɔɏɠ ůŰɖ ɔŮɤɟɔɑŬ ŬəɟɘɓŮɑŬɠ. ȺɘŭɘəɧŰŮɟŬ, ůɡɚɚɏɢɗɖəŬɜ əŬɘ 

ŬɜŬɚɨɗɖəŬɜ ɔŮɤɢɤɟɘəɎ ŭŮŭɞɛɏɜŬ, ɛŮ ɓŬůɘəɧ ˊɡɟɐɜŬ ŭɞɟɡűɞɟɘəɎ ŭŮŭɞɛɏɜŬ ˊɞɚɨ 

ɡɣɖɚɐɠ ŬɜɎɚɡůɖɠ, əŬɘ ŬɜŬˊŰɨɢɗɖəŬɜ ŰŮɢɜɘəɏɠ ɔɘŬ Űɖɜ ŮˊŮɝŮɟɔŬůɑŬ Űɞɡɠ əŬɘ Űɖɜ 

ˊŬɟŬɔɤɔɐ ŬˊɞŰŮɚŮůɛɎŰɤɜ ɛŮ ůŰɧɢɞ Űɖɜ Ůˊɑɚɡůɖ ɡˊŬɟəŰɩɜ ˊɟɞɓɚɖɛɎŰɤɜ ˊɞɡ 

Ŭűɞɟɞɨɜ Űɖɜ əŬɚɚɘɏɟɔŮɘŬ Űɤɜ ŬɛˊŮɚɘɩɜ ůŮ ɛŮɔɎɚŮɠ ɢɤɟɘəɏɠ əɚɑɛŬəŮɠ. ȺˊŮəŰŮɑɜɞɜŰŬɠ 

ˊɟɧůűŬŰŮɠ ŮɟŮɡɜɖŰɘəɏɠ ˊɟɞůˊɎɗŮɘŮɠ [ȾŬɟŬəɑɕɖ, 2013; Karakizi et al., 2013; Karakizi 

et al. 2015] ɓŬůɘəɐ Ůˊɘŭɑɤɝɖ ůŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ŬˊɞŰɏɚŮůŮ ɖ ˊɚɐɟɤůɖ Űɤɜ 

ɛŮɚɚɞɜŰɘəɩɜ ́ɟɞŰɎůŮɤɜ Űɤɜ ˊɟɧŰŮɟɤɜ ŮɟɔŬůɘɩɜ ŬɚɚɎ əŬɘ ɖ ɡɚɞˊɞɑɖůɖ Ůˊɘˊɚɏɞɜ 

ůŰɧɢɤɜ ˊɞɡ ˊɟɞɏəɡɣŬɜ ɛŮ Űɖɜ ŬˊɧəŰɖůɖ ˊɚɖɗɩɟŬɠ ɜɏɤɜ ŭŮŭɞɛɏɜɤɜ əŬɘ Űɖ 

ŭɘŮɟŮɨɜɖůɖ ɜɏɤɜ ŰŮɢɜɘəɩɜ ŰɖɚŮˊɘůəɧˊɖůɖɠ əŬɘ ŮˊŮɝŮɟɔŬůɑŬɠ ŭŮŭɞɛɏɜɤɜ. 

Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ůŰɧɢɞɠ Űɖɠ ŮɟɔŬůɑŬɠ ɐŰŬɜ ɖ ŬɜɎˊŰɡɝɖ, ŮűŬɟɛɞɔɐ əŬɘ Ŭɝɘɞɚɧɔɖůɖ 

ɛŮɗɞŭɞɚɞɔɑŬɠ ŬɜŰɘəŮɘɛŮɜɞůŰɟŬűɞɨɠ ŰŬɝɘɜɧɛɖůɖɠ ɔɘŬ: (i) Űɞɜ ŮɜŰɞˊɘůɛɧ 

ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ, (ii) Űɞɜ ŮɜŰɞˊɘůɛɧ əŬɘ Űɖɜ ŮɝŬɔɤɔɐ Űɤɜ ɔɟŬɛɛɩɜ űɨŰŮɡůɖɠ Űɤɜ 

ŬɛˊŮɚɘɩɜ Ŭˊɧ ŰŬ ɡɚɘəɎ (ɢɩɛŬ, ˊɏŰɟŮɠ, ɓɚɎůŰɖůɖ ə.Ŭ.) ŬɜɎɛŮůŬ Ŭˊɧ Űɘɠ ɔɟŬɛɛɏɠ 

űɨŰŮɡůɖɠ əŬɘ Űɏɚɞɠ (iii) Űɞ ŭɘŬɢɤɟɘůɛɧ Űɤɜ ŭɘŬűɞɟŮŰɘəɩɜ ˊɞɘəɘɚɘɩɜ Ŭɛˊɏɚɞɡ ůŮ 

ˊɞɚɡűŬůɛŬŰɘəɎ, ůɡɔɢɤɜŮɡɛɏɜŬ (pan-sharpened), ˊɞɚɨ ɡɣɖɚɐɠ ɢɤɟɘəɐɠ ŬɜɎɚɡůɖɠ, 

ŭɞɟɡűɞɟɘəɎ ŭŮŭɞɛɏɜŬ, Ŭˊɧ ŭɨɞ ŭɏəŰŮɠ (ŰɏůůŮɟɘɠ ŮɘəɧɜŮɠ WorldView-2 əŬɘ ɛɑŬ 

Pleiades-1B). ȸŬůɘəɧɠ ɎɝɞɜŬɠ əŬŰɎ Űɖɜ ŬɜɎˊŰɡɝɖ Űɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ ɐŰŬɜ ɖ ɧůɞ Űɞ 

ŭɡɜŬŰɧɜ ɛŮɔŬɚɨŰŮɟɖ Űɡˊɞˊɞɑɖůɖ Űɤɜ ŭɘŬŭɘəŬůɘɩɜ ŰŬɝɘɜɧɛɖůɖɠ ɛŮ ŬˊɩŰŮɟɞ ůŰɧɢɞ 

Űɖ ɛŮɚɚɞɜŰɘəɐ Űɞɡɠ ŬɡŰɞɛŬŰɞˊɞɑɖůɖ. ȼ ŮűŬɟɛɞɔɐ Űɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ ůŰŬ ŭɘŬɗɏůɘɛŬ 

ŭŮŭɞɛɏɜŬ ůŰɧɢŮɡůŮ ůŰɖɜ ˊŬɟŬɔɤɔɐ ŬˊɞŰŮɚŮůɛɎŰɤɜ ˊɞɡ ɗŬ ŬɝɘɞɚɞɔɞɨɜŰŬɜ ɛŮ 

ɡɣɖɚɞɨɠ ŭŮɑəŰŮɠ ŮˊɘŰɡɢɑŬɠ, ɔɘŬ əɎɗŮ ůŰɎŭɘɞ ŰŬɝɘɜɧɛɖůɖɠ. ɋɠ Ůˊɘˊɚɏɞɜ ůŰɧɢɞɠ ŰɏɗɖəŮ 

ɖ ɛŮɚɏŰɖ əŬɘ ŮɟɛɖɜŮɑŬ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ əŬɘ Űɖɠ Ŭɝɘɞɚɧɔɖůɖɠ ɔɘŬ Űɖɜ ŮɝŬɔɤɔɐ 

ůɡɛˊŮɟŬůɛɎŰɤɜ Űɧůɞ ɔɘŬ ŰŬ ŮɔɔŮɜɐ ŰŮɢɜɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ ŬɚɚɎ 

əŬɘ ɔɘŬ ŰŬ ŬɜŰɘəŮɑɛŮɜŬ ɛŮɚɏŰɖɠ, ŭɖɚŬŭɐ Űɘɠ əŬɚɚɘɏɟɔŮɘŮɠ Ŭɛˊɏɚɞɡ (ɘŭɘɧŰɖŰŮɠ 

űɡɚɚɩɛŬŰɞɠ, űŬůɛŬŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊɞɘəɘɚɘɩɜ ə.Ŭ.) 
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1.2 ȾɑɜɖŰɟɞ əŬɘ ɆɡɜŮɘůűɞɟɎ Űɖɠ ȺɟɔŬůɑŬɠ 

ȸŬůɘəɧ əɑɜɖŰɟɞ ɔɘŬ Űɖ ŭɘŮɟŮɨɜɖůɖ Űɖɠ ŮűŬɟɛɞɔɐɠ ůɨɔɢɟɞɜɤɜ ŰɖɚŮˊɘůəɞˊɘəɩɜ 

ɛŮɗɧŭɤɜ əŬɘ ŰŮɢɜɘəɩɜ ůŮ ɗɏɛŬŰŬ ŬɛˊŮɚɞɡɟɔɑŬɠ ŬəɟɘɓŮɑŬɠ ŬˊɞŰɏɚŮůŮ ɖ ɟŬɔŭŬɑŬ 

ŬɜɎˊŰɡɝɖ ůɨɔɢɟɞɜɤɜ ŰɖɚŮˊɘůəɞˊɘəɩɜ ŬɘůɗɖŰɐɟɤɜ ˊɞɡ ɏɢŮɘ ɞŭɖɔɐůŮɘ ůŰɖɜ 

ˊŬɟŬɔɤɔɐ Ůɜɧɠ ŭɘŬɟəɩɠ ŬɡɝŬɜɧɛŮɜɞɡ ɧɔəɞɡ ŭŮŭɞɛɏɜɤɜ ˊɞɚɨ ɡɣɖɚɐɠ ɢɤɟɘəɐɠ əŬɘ 

űŬůɛŬŰɘəɐɠ ŬɜɎɚɡůɖɠ. ɇŬɡŰɧɢɟɞɜŬ, Ůˊɘˊɚɏɞɜ əɑɜɖŰɟɞ ŬˊɞŰɏɚŮůŮ ɖ ůɨɔɢɟɞɜɖ ŰɎůɖ 

ɔɘŬ ɡɘɞɗɏŰɖůɖ ˊɟŬəŰɘəɩɜ ɡɣɖɚɐɠ ŰŮɢɜɞɚɞɔɑŬɠ ɔɘŬ Űɖ ɓŮɚŰɘůŰɞˊɞɘɖɛɏɜɖ ŭɘŬɢŮɑɟɘůɖ 

Űɤɜ ɔŮɤɟɔɘəɩɜ ŭɘŬŭɘəŬůɘɩɜ ɤɠ ˊɚɐɟɤůɖ Űɖɠ ŬɜɎɔəɖɠ əŬɚɚɘŮɟɔɖŰɩɜ, ˊŬɟŬɔɤɔɩɜ 

əŬɘ ɞɘɜɞɚɧɔɤɜ ɜŬ ɏɢɞɡɜ Űɖɜ ŮˊɞˊŰɘəɐ ŮˊɑɓɚŮɣɖ Űɞɡ ůɡɜɧɚɞɡ Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ Űɞɡɠ 

ŬɚɚɎ ŰŬɡŰɧɢɟɞɜŬ ɜŬ ɛŮɚŮŰɞɨɜ Űɖ ŭɘŬűɞɟŮŰɘəɧŰɖŰŬ ɛɏůŬ ůŮ əɎɗŮ ɏɜŬ ŬɛˊŮɚɞŰŮɛɎɢɘɞ 

ɝŮɢɤɟɘůŰɎ.  

Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ɖ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ůɡɜŮɘůűɏɟŮɘ ůŰɖ ŭɘŮɗɜɐ ɓɘɓɚɘɞɔɟŬűɑŬ ůŮ ŰɟɑŬ 

ŮˊɑˊŮŭŬ: 

Ƚ. ȷɜɎˊŰɡɝɖ, ŮűŬɟɛɞɔɐ əŬɘ Ŭɝɘɞɚɧɔɖůɖ ɛŮɗɞŭɞɚɞɔɑŬɠ ŬɜŰɘəŮɘɛŮɜɞůŰɟŬűɞɨɠ 

ŰŬɝɘɜɧɛɖůɖɠ ɛŮ əŬɜɧɜŮɠ (rule-based) ɔɘŬ Űɞɜ ŮɜŰɞˊɘůɛɧ ŰŮɛŬɢɑɤɜ əŬɚɚɘɏɟɔŮɘŬɠ 

Ŭɛˊɏɚɞɡ ůŮ ˊɞɚɡűŬůɛŬŰɘəɎ, ůɡɔɢɤɜŮɡɛɏɜŬ (pan-sharpened), ˊɞɚɨ ɡɣɖɚɐɠ 

ɢɤɟɘəɐɠ ŬɜɎɚɡůɖɠ, ŭɞɟɡűɞɟɘəɎ ŭŮŭɞɛɏɜŬ. 

ȽȽ. ȷɜɎˊŰɡɝɖ, ŮűŬɟɛɞɔɐ əŬɘ Ŭɝɘɞɚɧɔɖůɖ ɛŮɗɞŭɞɚɞɔɑŬɠ ŮˊɘɓɚŮˊɧɛŮɜɖɠ 

ŬɜŰɘəŮɘɛŮɜɞůŰɟŬűɞɨɠ ŰŬɝɘɜɧɛɖůɖɠ ɔɘŬ Űɞɜ ŮɜŰɞˊɘůɛɧ əŬɘ Űɖɜ ŮɝŬɔɤɔɐ Űɤɜ ɔɟŬɛɛɩɜ 

űɨŰŮɡůɖɠ (canopy detection) Űɤɜ ŬɛˊŮɚɘɩɜ ůŮ ˊɞɚɡűŬůɛŬŰɘəɎ, ůɡɔɢɤɜŮɡɛɏɜŬ 

(pan-sharpened), ˊɞɚɨ ɡɣɖɚɐɠ ɢɤɟɘəɐɠ ŬɜɎɚɡůɖɠ, ŭɞɟɡűɞɟɘəɎ ŭŮŭɞɛɏɜŬ. 

ȽȽȽ. ȷɜɎˊŰɡɝɖ, ŮűŬɟɛɞɔɐ əŬɘ Ŭɝɘɞɚɧɔɖůɖ ɛŮɗɞŭɞɚɞɔɑŬɠ ŮˊɘɓɚŮˊɧɛŮɜɖɠ 

ŬɜŰɘəŮɘɛŮɜɞůŰɟŬűɞɨɠ ŰŬɝɘɜɧɛɖůɖɠ ɔɘŬ Űɞ ŭɘŬɢɤɟɘůɛɧ ˊɞɘəɘɚɘɩɜ əŬɘ əɚɩɜɤɜ 

ˊɞɘəɘɚɘɩɜ Ŭɛˊɏɚɞɡ ůŮ ˊɞɚɡűŬůɛŬŰɘəɎ əŬɘ ůŮ ůɡɔɢɤɜŮɡɛɏɜŬ (pan-sharpened), 

ˊɞɚɨ ɡɣɖɚɐɠ ɢɤɟɘəɐɠ ŬɜɎɚɡůɖɠ, ŭɞɟɡűɞɟɘəɎ ŭŮŭɞɛɏɜŬ. 

IV. ɀŮɚɏŰɖ əŬɘ ŬɜɎɚɡůɖ Űɤɜ űŬůɛŬŰɘəɩɜ ɘŭɘɞŰɐŰɤɜ Űɤɜ ˊɞɘəɘɚɘɩɜ Ŭɛˊɏɚɞɡ əŬɘ Űɞɡ 

ɓŬɗɛɞɨ ŭɘŬɢɤɟɘůŰɘəɧŰɖŰŬɠ Űɞɡɠ Űɧůɞ Ŭˊɧ Űɘɠ ɡˊɞɔɟŬűɏɠ Űɤɜ ŮˊɑɔŮɘɤɜ ŭŮŭɞɛɏɜɤɜ 

ɧůɞ əŬɘ Ŭˊɧ Űɖ ůɡɛˊŮɟɘűɞɟɎ Űɞɡɠ ůŰɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ.  
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2 ȷɁȷɆȾɃɄȼɆȼ ȸȽȸȿȽɃũɅȷūȽȷɆ 

ɆŮ ŬɡŰɧ Űɞ əŮűɎɚŬɘɞ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ŮɘůŬɔɤɔɐ ůŰɞ ŬɜŰɘəŮɑɛŮɜɞ ɛŮɚɏŰɖɠ Űɖɠ 

ŮɟɔŬůɑŬɠ əŬɘ ŬɜŬůəɧˊɖůɖ Űɖɠ ůɖɛŬɜŰɘəɧŰŮɟɖɠ ɓɘɓɚɘɞɔɟŬűɑŬɠ ́ɞɡ ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɖ 

ɗŮɤɟɖŰɘəɐ ŬɜɎɚɡůɖ əŬɘ əɡɟɑɤɠ ɛŮ Űɖɜ ˊɟŬəŰɘəɐ ŮűŬɟɛɞɔɐ Űɤɜ ŰŮɢɜɘəɩɜ Űɖɠ 

ŬɛˊŮɚɞɡɟɔɑŬɠ ŬəɟɘɓŮɑŬɠ. 

2.1 ũŮɤɟɔɑŬ əŬɘ ȷɛˊŮɚɞɡɟɔɑŬ ȷəɟɘɓŮɑŬɠ  

ȼ ɔŮɤɟɔɑŬ ŬəɟɘɓŮɑŬɠ (Precision Agriculture) ŬˊɞŰŮɚŮɑ ɏɜŬ ůɨůŰɖɛŬ ˊŬɟŬɔɤɔɐɠ 

ŬɔɟɞŰɘəɩɜ ˊɟɞɥɧɜŰɤɜ ˊɞɡ ůŰɖɟɑɕŮŰŬɘ ůŰɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ Ůɘůɟɞɩɜ ůŮ ɛɘŬ əŬɚɚɘɏɟɔŮɘŬ 

ůɨɛűɤɜŬ ɛŮ Űɘɠ ˊɟŬɔɛŬŰɘəɏɠ ŬɜɎɔəŮɠ Űɖɠ, Űɧůɞ ɢɤɟɘəɎ ɧůɞ əŬɘ ɢɟɞɜɘəɎ. ɇŬ 

ůɡůŰɐɛŬŰŬ Űɖɠ ɔŮɤɟɔɑŬɠ ŬəɟɘɓŮɑŬɠ ůŰɖɟɑɕɞɜŰŬɘ ůŰɘɠ ŭɡɜŬŰɧŰɖŰŮɠ ˊɞɡ ˊŬɟɏɢɞɡɜ ɞɘ 

ɜɏŮɠ ŰŮɢɜɞɚɞɔɑŮɠ ɔɘŬ Űɖɜ ŬɜŬɔɜɩɟɘůɖ Űɖɠ ɢɤɟɘəɐɠ-ɢɟɞɜɘəɐɠ ˊŬɟŬɚɚŬəŰɘəɧŰɖŰŬɠ Űɤɜ 

ŬɜŬɔəɩɜ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ əŬɘ Űɖɜ ŬɜɎˊŰɡɝɖ ůɡůŰɖɛɎŰɤɜ ɛŮŰŬɓɚɖŰɩɜ ˊŬɟɞɢɩɜ Űɤɜ 

Ůɘůɟɞɩɜ. ɆŮ ŬɜŰɑɗŮůɖ ɛŮ Űɘɠ ůɡɛɓŬŰɘəɏɠ ɛŮɗɧŭɞɡɠ ŬɔɟɞŰɘəɐɠ ˊŬɟŬɔɤɔɐɠ, ɧˊɞɡ ɞɘ 

Ůɘůɟɞɏɠ ˊŬɟɏɢɞɜŰŬɘ ŮɜɘŬɑŬ ůŰɞɜ Ŭɔɟɧ, ɗŮɤɟɩɜŰŬɠ ɧŰɘ ɡˊɎɟɢŮɘ ɛɘŬ ŬˊɞŭŮəŰɐ 

ɞɛɞɘɞɔɏɜŮɘŬ ůŰɘɠ ŮŭŬűɞɚɞɔɘəɏɠ ɘŭɘɧŰɖŰŮɠ əŬɘ Űɖ ɔɞɜɘɛɧŰɖŰŬ Űɞɡ ŮŭɎűɞɡɠ, Űɖɜ ŮŭŬűɘəɐ 

ɡɔɟŬůɑŬ, Űɞɡɠ ˊɚɖɗɡůɛɞɨɠ Űɤɜ ŮɜŰɧɛɤɜ, əŬɘ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ űɡŰɩɜ, ɖ 

ɔŮɤɟɔɑŬ ŬəɟɘɓŮɑŬɠ ŭɘŬɢŮɘɟɑɕŮŰŬɘ Űɖɜ əŬɚɚɘɏɟɔŮɘŬ ůŮ ɛɘəɟɧŰŮɟŮɠ ˊŮɟɘɞɢɏɠ 

(ŭɘŬɢŮɘɟɘůŰɘəɏɠ ɕɩɜŮɠ) ˊɞɡ ŮɛűŬɜɑɕɞɡɜ ɛɘŬ ůɢŮŰɘəɐ ɞɛɞɘɞɛɞɟűɑŬ ˊɞɡ ŬɜŰŬˊɞəɟɑɜŮŰŬɘ 

ˊŮɟɘůůɧŰŮɟɞ ůŰɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ [ȺɡŬɔɔɏɚɞɡ əŬɘ ɇůŬɜŰɐɚŬɠ, 2011]. 

ȼ ŬɛˊŮɚɞɡɟɔɑŬ ŬəɟɘɓŮɑŬɠ (Precision Viticulture) ŮɜŰɎůůŮŰŬɘ ɔŮɜɘəɧŰŮɟŬ ůŰɘɠ ˊɟŬəŰɘəɏɠ 

Űɖɠ ɔŮɤɟɔɑŬɠ ŬəɟɘɓŮɑŬɠ (Precision Agriculture) ɛŮ ůŰɧɢɞ Űɖ ɓŮɚŰɘůŰɞˊɞɑɖůɖ Űɖɠ 

əŬɚɚɘɏɟɔŮɘŬɠ Ŭɛˊɏɚɞɡ. ȼ ɡɔŮɑŬ əŬɘ ɖ ˊŬɟŬɔɤɔɘəɧŰɖŰŬ Űɞɡ ŬɛˊŮɚɘɞɨ (Vitis vinifera) 

ŮˊɖɟŮɎɕɞɜŰŬɘ Ŭˊɧ ɏɜŬ ˊɚɐɗɞɠ űɡůɘəɩɜ, ɓɘɞɚɞɔɘəɩɜ əŬɘ ɢɖɛɘəɩɜ ˊŬɟŬɔɧɜŰɤɜ, 

ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɤɜ Űɤɜ ɢɤɟɘəɩɜ ŭɘŬəɡɛɎɜůŮɤɜ ůŰɖɜ ŰɞˊɞɔɟŬűɑŬ, Űɤɜ 

ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɞɡ ŮŭɎűɞɡɠ əŬɘ Űɖɠ ůɡɢɜɧŰɖŰŬɠ ŮɛűɎɜɘůɖɠ ŬůɗŮɜŮɘɩɜ əŬɘ 

ˊŬɟŬůɑŰɤɜ. ȼ ŭɘŬəɨɛŬɜůɖ ŬɡŰɩɜ Űɤɜ ˊŬɟŬɔɧɜŰɤɜ ɏɢŮɘ ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɖ ɢɤɟɘəɐ 

ŭɘŬəɨɛŬɜůɖ ůŰɖɜ Ŭˊɧŭɞůɖ ˊŬɟŬɔɤɔɐɠ əŬɘ ůŰɖɜ ˊɞɘɧŰɖŰŬ Űɤɜ ůŰŬűɡɚɘɩɜ ɛɏůŬ ůŰɞ 

ɑŭɘɞ ŰŮɛɎɢɘɞ, ˊɞɡ Űɘɠ ˊŮɟɘůůɧŰŮɟŮɠ űɞɟɏɠ ɞŭɖɔŮɑ ůŮ ůɡɜɞɚɘəɐ ɛŮɑɤůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ 

əŬɘ Űɖɠ ˊɞůɧŰɖŰŬɠ Űɞɡ ˊŬɟŬɔɧɛŮɜɞɡ ɞɑɜɞɡ əŬɘ əŬŰɎ ůɡɜɏˊŮɘŬ ůŮ ɛŮɑɤůɖ Űɤɜ 

ɞɘəɞɜɞɛɘəɩɜ Ůůɧŭɤɜ ɔɘŬ Űɞɡɠ ˊŬɟŬɔɤɔɞɨɠ [Hall et al.,2003]. Ƀ əɨɟɘɞɠ ůŰɧɢɞɠ Űɖɠ 

ŬɛˊŮɚɞɡɟɔɑŬɠ ŬəɟɘɓŮɑŬɠ ŮɑɜŬɘ ɖ əŬŰɎɚɚɖɚɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ŭɘŬəɡɛɎɜůŮɤɜ, ˊɞɡ 

ˊɟɞŬɜŬűɏɟɗɖəŬɜ, ůŰɘɠ əŬɚɚɘɏɟɔŮɘŮɠ Ŭɛˊɏɚɞɡ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɖɜ Ŭɨɝɖůɖ Űɤɜ 

ɞɘəɞɜɞɛɘəɩɜ Ůůɧŭɤɜ əŬɘ Űɖ ɛŮɑɤůɖ Űɤɜ ˊŮɟɘɓŬɚɚɞɜŰɘəɩɜ ŮˊɘˊŰɩůŮɤɜ [Arnɧ et 

al.,2009].  

ȼ ŬɛˊŮɚɞɡɟɔɑŬ ŬəɟɘɓŮɑŬɠ ŬˊɞŰŮɚŮɑ ɛɘŬ ůɡɜŮɢɐ əɡəɚɘəɐ ŭɘŬŭɘəŬůɑŬ [Bramley al.,2003] 

ˊɞɡ ůɡɜɐɗɤɠ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖ ůɡɚɚɞɔɐ ŭŮŭɞɛɏɜɤɜ, Űɖɜ ŬɜɎɚɡůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ, Űɖ 



φȢ ɚʉɻʎʆʝʌʂʎʂ ɛʅɼʇʅʋɾʍɻʒʚɻʏ 

ʎʀʇȢ  4 

ŭɖɛɘɞɡɟɔɑŬ əŬɘ ůɢŮŭɘŬůɛɧ ŭɘŬűɞɟŮŰɘəɩɜ ɕɤɜɩɜ ŭɘŬɢŮɑɟɘůɖɠ, Űɘɠ ŬˊɞűɎůŮɘɠ 

ŭɘŬɢŮɑɟɘůɖɠ əŬɘ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ŮűŬɟɛɞůɛɏɜɤɜ ˊɟŬəŰɘəɩɜ. ȼ ˊɟŬəŰɘəɐ 

ŮűŬɟɛɞɔɐ Űɤɜ ŰŮɢɜɘəɩɜ Űɖɠ ŬɛˊŮɚɞɡɟɔɑŬɠ ŬəɟɘɓŮɑŬɠ ŬɝɘɞˊɞɘŮɑ ˊɞɘəɑɚŮɠ ŰŮɢɜɞɚɞɔɘəɏɠ 

ŮɝŮɚɑɝŮɘɠ ɧˊɤɠ ŮɑɜŬɘ ɞɘ ŬɘůɗɖŰɐɟŮɠ ˊŬɟŬəɞɚɞɨɗɖůɖɠ əŬɘ əŬŰŬɔɟŬűɐɠ Űɖɠ Ŭˊɧŭɞůɖɠ 

ˊŬɟŬɔɤɔɐɠ (crop sensors-yield monitors), ɞɘ Űɞˊɘəɞɑ əŬɘ ŰɖɚŮˊɘůəɞˊɘəɞɑ ŬɘůɗɖŰɐɟŮɠ, 

ŰŬ ŭɞɟɡűɞɟɘəɎ əŬɘ ŮɜŬɏɟɘŬ ŭŮŭɞɛɏɜŬ, ŰŬ ɔŮɤɔɟŬűɘəɎ ůɡůŰɐɛŬŰŬ ˊɚɖɟɞűɞɟɘɩɜ 

(GIS), Űɞ ˊŬɔəɧůɛɘɞ ůɨůŰɖɛŬ ŮɜŰɞˊɘůɛɞɨ (GPS), əŬɘ ůɡůŰɐɛŬŰŬ ɔɘŬ Űɖɜ ŬɜɎɚɡůɖ, 

ŮɟɛɖɜŮɑŬ əŬɘ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ.  

ɇŬ ŰŮɚŮɡŰŬɑŬ 15 ɢɟɧɜɘŬ ɞɘ ˊɟŬəŰɘəɏɠ Űɖɠ ŬɛˊŮɚɞɡɟɔɑŬ ŬəɟɘɓŮɑŬɠ ɏɢɞɡɜ ŬɟɢɑůŮɘ ɜŬ 

ɏɢɞɡɜ ŭɘŬɟəɩɠ ŬɡɝŬɜɧɛŮɜɞ ŬɜŰɑəŰɡˊɞ ůŰɞɜ ŰɞɛɏŬ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ Ŭɛˊɏɚɞɡ ůŮ ɧɚɞ 

Űɞɜ əɧůɛɞ. ȼ ɡɘɞɗɏŰɖůɖ Űɤɜ ŰŮɚŮɡŰŬɑɤɜ ŮˊɘůŰɖɛɞɜɘəɩɜ əŬɘ ŰŮɢɜɞɚɞɔɘəɩɜ ŮɝŮɚɑɝŮɤɜ, 

əŬɗɩɠ Ůˊɑůɖɠ əŬɘ ɖ ŬɜɎɚɡůɖ ɞɘəɞɜɞɛɘəɩɜ əɟɘŰɖɟɑɤɜ ůɢŮŰɘəɩɜ ɛŮ Űɖɜ 

ŬɜŰŬɔɤɜɘůŰɘəɧŰɖŰŬ ůŰɘɠ Ŭɔɞɟɏɠ, ɏɢɞɡɜ ɞŭɖɔɐůŮɘ ůŮ ůɨɔɢɟɞɜŮɠ əŬɘ ɟŮŬɚɘůŰɘəɏɠ 

ˊɟɞůŮɔɔɑůŮɘɠ ůŰɖɜ ŬɛˊŮɚɞɡɟɔɑŬ ŬəɟɘɓŮɑŬɠ, ɧˊɤɠ Ůˊɑůɖɠ əŬɘ ůŮ ŬɡɝŬɜɧɛŮɜɞ 

ŮɟŮɡɜɖŰɘəɧ ŮɜŭɘŬűɏɟɞɜ ɔɘŬ Űɖɜ ŬɛˊŮɚɞɡɟɔɑŬ əɡɟɑɤɠ ůŮ əŬŰŮɝɞɢɐɜ ɞɘɜɞˊŬɟŬɔɤɔɘəɏɠ 

ɢɩɟŮɠ, ůŰɖɜ Ⱥɡɟɩˊɖ (ũŬɚɚɑŬ, ȽŰŬɚɑŬ, ȽůˊŬɜɑŬ, ȺɚɚɎŭŬ), ůŰɘɠ ȼ.Ʉ.ȷ., ůŰɖɜ 

ȷɡůŰɟŬɚɑŬ, ůŰɞɜ ȾŬɜŬŭɎ əŬɘ ůŰɖ ɉɘɚɐ.  

Ƀɘ ˊɟɩŰŮɠ ɓɘɓɚɘɞɔɟŬűɘəɏɠ ŬɜŬűɞɟɏɠ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ŮűŬɟɛɞɔɏɠ ůŰɘɠ ȼ.Ʉ.ȷ. 

[Wample et al.,1999] əŬɘ ůŰɖɜ ȷɡůŰɟŬɚɑŬ [Bramley & Proffitt,1999]. ɇŬ ŮˊɧɛŮɜŬ 

ɢɟɧɜɘŬ ˊɞɚɚɏɠ ŮŰŬɘɟɑŮɠ əŬɘ ɞɟɔŬɜɘůɛɞɑ ˊɞɡ ŬůɢɞɚɞɨɜŰŬɜ ɛŮ Űɖ ɔŮɤɟɔɑŬ ŬəɟɘɓŮɑŬɠ, 

ŬɜɏˊŰɡɝŬɜ ŮɜŭɘŬűɏɟɞɜ ɔɘŬ Űɖɜ ŬɛˊŮɚɞɡɟɔɑŬ ŬəɟɘɓŮɑŬɠ, ŰɎůɖ ˊɞɡ ŮɜɘůɢɨɗɖəŮ ɛŮŰɎ Űɖɜ 

Ůɑůɞŭɞ ůŰɖɜ ŬɔɞɟɎ ůɡůəŮɡɩɜ ˊɞɡ ŮˊɏŰɟŮˊŬɜ Űɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ əŬɘ əŬŰŬɔɟŬűɐ 

Űɖɠ Ŭˊɧŭɞůɖɠ ˊŬɟŬɔɤɔɐɠ (yield monitors) [Tagarakis et al.,2012]. ȼ ŭɘŬəɨɛŬɜůɖ Űɖɠ 

Ŭˊɧŭɞůɖɠ Űɖɠ ˊŬɟŬɔɤɔɐɠ ŬˊɞŰɏɚŮůŮ ŬɜŰɘəŮɑɛŮɜɞ ɛŮɚɏŰɖɠ ɔɘŬ ɏɟŮɡɜŮɠ ůŰɖ ũŬɚɚɑŬ, 

Űɖɜ ȽůˊŬɜɑŬ, Űɖ ɉɘɚɐ əŬɘ Űɖɜ ȺɚɚɎŭŬ [Tisseyre et al.,2001; Ortega et al.,2003; Arnɧ et 

al.,2005;Tagarakis et al.,2006; Tagarakis et al.,2012]. Ƀɘ ɢɎɟŰŮɠ Ŭˊɧŭɞůɖɠ 

ˊŬɟŬɔɤɔɐɠ əŬɘ ɛŮŰɏˊŮɘŰŬ ɞɘ ɕɩɜŮɠ ŭɘŬɢŮɑɟɘůɖɠ ɛˊɞɟɞɨɜ ɜŬ ůɢɖɛŬŰɘůŰɞɨɜ ɛŮ 

ɛŮŰɟɐůŮɘɠ ɓŬůɘůɛɏɜŮɠ ůŰɞ ɏŭŬűɞɠ [Tagarakis et al.,2012]. ȼ ''ɢŬɟŰɞɔɟɎűɖůɖ'' 

(mapping) Űɖɠ ɖɚŮəŰɟɘəɐɠ ŬɔɤɔɘɛɧŰɖŰŬɠ Űɞɡ ŮŭɎűɞɡɠ (ECa) ɏɢŮɘ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ůŮ 

ˊɞɚɚɏɠ ŮɟɔŬůɑŮɠ əŬɘ ŮɟŮɡɜɖŰɘəɏɠ ɛŮɚɏŰŮɠ ɔɘŬ Űɞ ůɢŮŭɘŬůɛɧ ɕɤɜɩɜ ŭɘŬɢŮɑɟɘůɖɠ 

[Kitchen et al.,2005; Molin & Castro,2008; Moral et al.,2010], əŬɘ əɎˊɞɘŮɠ űɞɟɏɠ 

ůɡɜŭɡŬůɛɏɜɖ ɛŮ ɢɎɟŰŮɠ ɡɣɞɛɏŰɟɞɡ ɛŮ ɢɟɐůɖ RTK-GPS [Fridgen et al.,2004; 

Schepers et al.,2004]. 

ȺəŰɧɠ Ŭˊɧ Űɘɠ ɛŮŰɟɐůŮɘɠ ŮŭɎűɞɡɠ, ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ əɧɛɖɠ űɡɚɚɩɛŬŰɞɠ, ɖ 

ɞˊɞɑŬ ɛˊɞɟŮɑ ɜŬ ɛŮɚŮŰɖɗŮɑ ŰɖɚŮˊɘůəɞˊɘəɎ, ɛˊɞɟɞɨɜ ɜŬ ɚŮɘŰɞɡɟɔɐůɞɡɜ ɤɠ ɏɜŬɠ 

əŬɚɧɠ ŭŮɑəŰɖɠ Űɖɠ Ŭˊɧŭɞůɖɠ ˊŬɟŬɔɤɔɐɠ əŬɘ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɞɡ ůŰŬűɡɚɘɞɨ [Hall et 

al.,2011]. Ƀɘ Zarco-Tejada et al. (2005) ŬɜɏˊŰɡɝŬɜ ɛŮɗɧŭɞɡɠ ˊŬɟŬəɞɚɞɨɗɖůɖɠ Űɖɠ 

űɡůɘɞɚɞɔɘəɐɠ əŬŰɎůŰŬůɖɠ Űɞɡ ŬɛˊŮɚɘɞɨ, ɛɏůɤ Ŭəɟɘɓɩɜ ŮəŰɘɛɐůŮɤɜ ůŰŬ ŮˊɑˊŮŭŬ 

ɢɚɤɟɞűɨɚɚɖɠ, ŬɝɘɞˊɞɘɩɜŰŬɠ, ɛŮŰŬɝɨ Ɏɚɚɤɜ, ŭŮɑəŰŮɠ ɓɚɎůŰɖůɖɠ ɧˊɤɠ ɞ TCARI 

(Transformed Cab Absorption in Reflectance Index) əŬɘ ɞ OSAVI (Optimised Soil-

Adjusted Vegetation Index). ȷɜɎɛŮůŬ ůŰɞɡɠ ŭŮɑəŰŮɠ ɓɚɎůŰɖůɖɠ ɞ ˊŮɟɘůůɧŰŮɟɞ 

ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɞɠ ŮɑɜŬɘ ɞ NDVI (Normalized Difference Vegetation Index), əŬɗɩɠ 

ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɘɠ ɘŭɘɧŰɖŰŮɠ Űɖɠ əɧɛɖɠ űɡɚɚɩɛŬŰɞɠ (canopy) ɧˊɤɠ ŮɑɜŬɘ ɖ 

ˊŮɟɘŮəŰɘəɧŰɖŰŬ ɢɚɤɟɞűɨɚɚɖɠ, ɖ ůɡɜɞɚɘəɐ ɓɘɞɛɎɕŬ əŬɘ ɖ ɏəŰŬůɖ űɡɚɚɩɛŬŰɞɠ [Hansen 

& Schjoerring,2003], ɛŮ Űɖɜ Ŭˊɧŭɞůɖ ˊŬɟŬɔɤɔɐɠ, əŬɘ Ůˊɑůɖɠ ɛŮ ŰŬ ŮˊɑˊŮŭŬ ɜŮɟɞɨ, 
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ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ űɟɞɨŰɤɜ əŬɘ ŰŮɚɘəɎ Űɖɜ ˊɞɘɧŰɖŰŬ Űɞɡ əɟŬůɘɞɨ [Johnson et 

al.,2003].  

Ƀ Ŭəɟɘɓɐɠ ɢɤɟɘəɧɠ ŮɜŰɞˊɘůɛɧɠ Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ, ɖ ''ɢŬɟŰɞɔɟɎűɖůɖ" (mapping) Űɖɠ 

Ŭˊɧŭɞůɖɠ ˊŬɟŬɔɤɔɐɠ Űɤɜ ŬɛˊŮɚɘɩɜ ŬɚɚɎ əŬɘ Űɤɜ ɘŭɘɞŰɐŰɤɜ ŮŭɎűɞɡɠ əŬɘ Űɤɜ 

ŬůɗŮɜŮɘɩɜ, ɖ ɛŮɚɏŰɖ Űɤɜ ŭɘŬűɞɟŮŰɘəɩɜ ɘŭɘɞŰɐŰɤɜ Űɤɜ ˊɞɘəɘɚɘɩɜ, ɞɘ ŬɜɎɔəŮɠ Űɤɜ 

əŬɚɚɘŮɟɔŮɘɩɜ ůŮ ɜŮɟɧ əŬɘ ŰŬ ŮˊɑˊŮŭŬ ɡɔɟŬůɑŬɠ, ŮɑɜŬɘ ɛŮɟɘəɎ Ŭˊɧ ŰŬ ɕɖŰɐɛŬŰŬ 

ˊŬɟŬəɞɚɞɨɗɖůɖɠ Űɤɜ ŬɛˊŮɚɞəŬɚɚɘŮɟɔŮɘɩɜ, Űɤɜ ɞˊɞɑɤɜ ɖ ɛŮɚɏŰɖ ɏɢŮɘ əŬŰŬůŰŮɑ 

ˊɚɏɞɜ ɚŮɘŰɞɡɟɔɘəɎ əŬɘ ɞɘəɞɜɞɛɘəɎ ŮűɘəŰɐ ɢɎɟɘɜ ůŰɘɠ ˊɟɧůűŬŰŮɠ ŰŮɢɜɞɚɞɔɘəɏɠ ŮɝŮɚɑɝŮɘɠ 

ůŰɖɜ ŰɖɚŮˊɘůəɧˊɖůɖ.  

2.2 ɇɖɚŮˊɘůəɞˊɘəɎ ȹŮŭɞɛɏɜŬ əŬɘ ɇŮɢɜɘəɏɠ ůŰɖɜ ȷɛˊŮɚɞɡɟɔɑŬ 

ȷəɟɘɓŮɑŬɠ 

Ƀɘ ˊɞɚɡűŬůɛŬŰɘəɞɑ əŬɘ ɡˊŮɟűŬůɛŬŰɘəɞɑ ŭɏəŰŮɠ ˊɟɞůŬɟŰɖɛɏɜɞɘ ůŮ ŭɞɟɡűɞɟɘəɏɠ, 

ŮɜŬɏɟɘŮɠ əŬɘ UAV ˊɚŬŰűɧɟɛŮɠ ŮɑɜŬɘ ůɐɛŮɟŬ ɖ əɨɟɘŬ ˊɖɔɐ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɖ ɔŮɤɟɔɑŬ 

ŬəɟɘɓŮɑŬɠ əŬɘ Űɘɠ ŮűŬɟɛɞɔɏɠ ŮˊɑɓɚŮɣɖɠ əŬɚɚɘŮɟɔŮɘɩɜ ůŮ ɛŮɔɎɚŮɠ əɚɑɛŬəŮɠ. 

ȺɘŭɘəɧŰŮɟŬ, ɖ ɢɟɐůɖ Űɖɠ ŰɖɚŮˊɘůəɧˊɖůɖɠ ɤɠ ɛɏůɞ ˊŬɟŬəɞɚɞɨɗɖůɖɠ Űɖɠ ŬɜɎˊŰɡɝɖɠ 

Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ ɝŮəɑɜɖůŮ ɜŬ ˊɟɞůŮɚəɨŮɘ Űɞ ŮɜŭɘŬűɏɟɞɜ ŮɟŮɡɜɖŰɩɜ əŬɘ Ůɛˊɞɟɘəɩɜ 

ɞɟɔŬɜɘůɛɩɜ, əŬɗɩɠ ˊɟɞůűɏɟŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ Űɖɠ ɞɘəɞɜɞɛɘəɎ ŬˊɞŭɞŰɘəɐɠ ɢɟɐůɖɠ 

ɔŮɤɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ əŬŰɎɚɚɖɚɤɜ ɔɘŬ Űɖɜ ɡˊɞůŰɐɟɘɝɖ Űɤɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ Űɖɠ 

ŬɛˊŮɚɞɡɟɔɑŬɠ ŬəɟɘɓŮɑŬɠ [Lamb,2000]. Ƀɘ ˊŮɟɘůůɧŰŮɟŮɠ ɏɟŮɡɜŮɠ ˊɎɜɤ ůŰɖɜ 

ŬɛˊŮɚɞɡɟɔɑŬ ŬəɟɘɓŮɑŬɠ, ˊɞɡ Ŭɝɘɞˊɞɘɞɨɜ ŭŮɑəŰŮɠ ɓɚɎůŰɖůɖɠ, ɢɟɖůɘɛɞˊɞɘɞɨɜ 

ˊɞɚɡűŬůɛŬŰɘəɎ ŭɞɟɡűɞɟɘəɎ ɐ ŮɜŬɏɟɘŬ ŭŮŭɞɛɏɜŬ [Lamb et al.,2004; Hall et al.,2003; 

Acevedo-Opazo et al.,2008; Hall et al.,2011, Fiorillo et al.,2012] ŬɚɚɎ əŬɘ ŮˊɑɔŮɘɞɡɠ 

ŬɘůɗɖŰɐɟŮɠ ůŮ ɛŮɔɎɚɖ ŮɔɔɨŰɖŰŬ ɛŮ Űɖɜ əɧɛɖ űɡɚɚɩɛŬŰɞɠ (canopy) Űɞɡ ŬɛˊŮɚɘɞɨ 

[Stamatiadis et al.,2010; Bramley et al.,2011].  

ɄŬɟɎɔɞɜŰŮɠ ɧˊɤɠ ɞɘ ŬɡůŰɖɟɞɑ əŬɜɞɜɘůɛɞɑ ɔɘŬ Űɘɠ ŮɜŬɏɟɘŮɠ ˊŰɐůŮɘɠ əŬɗɩɠ əŬɘ Űɞ 

ɡɣɖɚɧ əɧůŰɞɠ ˊɞɡ ŬɡŰɏɠ ůɡɜŮˊɎɔɞɜŰŬɘ, əŬɗɘůŰɞɨɜ Űɖ ɢɟɐůɖ ŭɞɟɡűɞɟɘəɩɜ 

ŰɖɚŮˊɘůəɞˊɘəɩɜ ŭŮŭɞɛɏɜɤɜ, ˊɞɡ ˊɚɏɞɜ ˊɟɞůűɏɟɞɡɜ ɢɤɟɘəɐ ŬɜɎɚɡůɖ ɤɠ əŬɘ 30cm, 

ɚŮɘŰɞɡɟɔɘəɧŰŮɟɖ ɔɘŬ ˊŬɟŬɔɤɔɐ ɢŬɟŰɩɜ ɓɚɎůŰɖůɖɠ əŬɘ Ŭˊɧŭɞůɖɠ ˊŬɟŬɔɤɔɐɠ Űɤɜ 

əŬɚɚɘŮɟɔŮɘɩɜ. Ɇɡɔɢɟɧɜɤɠ, ɞɘ ˊɞɚɘŰɘəɏɠ Űɤɜ ȼ.Ʉ.ȷ. əŬɘ Ⱥ.Ⱥ. ɔɘŬ ŮɚŮɨɗŮɟɖ ŭɘɎɗŮůɖ 

ŭɞɟɡűɞɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ əŬɗɩɠ əŬɘ ɞɘ Ůɛˊɞɟɘəɏɠ ŮűŬɟɛɞɔɏɠ ŭɞɟɡűɞɟɘəɐɠ 

ˊŬɟŬəɞɚɞɨɗɖůɖɠ Űɖɠ ɔɖɠ, ɏɢɞɡɜ ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɖɜ ˊŬɟŬɔɤɔɐ Ůɜɧɠ ˊɟɤŰɧɔɜɤɟɞɡ 

ɧɔəɞɡ ŭŮŭɞɛɏɜɤɜ ɛŮ ŮˊɑˊŮŭɞ ɚŮˊŰɞɛɏɟŮɘŬɠ əŬɘ ŬəɟɑɓŮɘŬɠ ˊɞɡ ŭɘŬɟəɩɠ ɓŮɚŰɘɩɜŮŰŬɘ. 

ɄɟɞəŮɘɛɏɜɞɡ ɜŬ Ŭɝɘɞˊɞɘɖɗɞɨɜ ɚŮɘŰɞɡɟɔɘəɎ ŬɡŰɎ ŰŬ ɛŮɔɎɚŬ ŭŮŭɞɛɏɜŬ (big data) 

ˊŬɟŬəɞɚɞɨɗɖůɖɠ ɔɖɠ, ɔɘŬ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ əŬɘ ɔŮɤɟɔɘəɏɠ ŮűŬɟɛɞɔɏɠ, ŮɑɜŬɘ 

ŬˊŬɟŬɑŰɖŰŮɠ ɞɘ ŬˊɞŰŮɚŮůɛŬŰɘəɏɠ əŬɘ əŬŰɎ Űɞ ŭɡɜŬŰɧɜ ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜŮɠ 

ɛŮɗɞŭɞɚɞɔɑŮɠ ŮˊŮɝŮɟɔŬůɑŬɠ, ɞɘ ɞˊɞɑŮɠ ɛˊɞɟɞɨɜ ɜŬ ŮɜŰɞˊɑůɞɡɜ ɛŮ ŬəɟɑɓŮɘŬ Űɖ 

ɓɚɎůŰɖůɖ, Űɘɠ əŬɚɚɘɏɟɔŮɘŮɠ əŬɘ Űɞ Ůɑŭɞɠ-ˊɞɘəɘɚɑŬ Űɖɠ əɎɗŮ əŬɚɚɘɏɟɔŮɘŬɠ, ůŰɘɠ 

ŰɖɚŮˊɘůəɞˊɘəɏɠ ŮɘəɧɜŮɠ. ȼ ɛŮɚɏŰɖ əŬɘ ŬɜɎɚɡůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ ŬɜɎ Ůɑŭɞɠ əŬɘ ˊɞɘəɘɚɑŬ 

əŬɚɚɘɏɟɔŮɘŬɠ əŬɗɘůŰɎ ŭɡɜŬŰɐ Űɖɜ ˊŬɟŬɔɤɔɐ ɏɔəɡɟɤɜ ˊɟɞɥɧɜŰɤɜ, ɧˊɤɠ ɢŬɟŰɩɜ 

əŬɚɚɘɏɟɔŮɘŬɠ ɔɘŬ Űɖɜ Ůˊɘɓɞɐɗɖůɖ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ɚɐɣɖɠ ŬˊɞűɎůŮɤɜ ŭɘŬɢŮɑɟɘůɖɠ 

[Justice and Becker-Reshef, 2007; Urretavizcaya et al., 2014].  

ũɘŬ ˊŬɟŬˊɎɜɤ Ŭˊɧ 10 ɢɟɧɜɘŬ ɞɘ ŮɟŮɡɜɖŰɘəɏɠ ˊɟɞůˊɎɗŮɘŮɠ [Bramley and Proffitt, 

1999; Hall et al.,2002; Johnson et al., 2003] ŮˊɘəŮɜŰɟɩɜɞɜŰŬɘ ůŰɖɜ Ŭɝɘɞˊɞɑɖůɖ Űɤɜ 
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ŭɞɟɡűɞɟɘəɩɜ ɞˊŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ ůŮ ŭɘŬűɞɟŮŰɘəɏɠ ɢɤɟɘəɏɠ, űŬůɛŬŰɘəɏɠ əŬɘ ɢɟɞɜɘəɏɠ 

ŬɜŬɚɨůŮɘɠ ɛŮ ůŰɧɢɞ Űɖɜ ŬˊɞŰŮɚŮůɛŬŰɘəɐ ˊŬɟŬəɞɚɞɨɗɖůɖ əŬɘ ŬɜɎɚɡůɖ Űɤɜ 

əŬɚɚɘŮɟɔŮɘɩɜ Ŭɛˊɏɚɞɡ, ɛɏůɤ ŰɖɚŮˊɘůəɞˊɘəɩɜ ŭŮəŰɩɜ əŬɘ ŰŮɢɜɘəɩɜ. Ʉɘɞ 

ůɡɔəŮəɟɘɛɏɜŬ, ŮəŰɧɠ Ŭˊɧ Űɖ ɛŮɚɏŰɖ Űɤɜ ŭɘŬəɡɛɎɜůŮɤɜ ɛɏůŬ ůŰɞ ɑŭɘɞ ŰŮɛɎɢɘɞ 

əŬɚɚɘɏɟɔŮɘŬɠ əŬɘ Űɖ ůɡůɢŮŰɘůɛɏɜɖ ŮəŰɑɛɖůɖ Űɖɠ ŮˊɑˊŰɤůɖɠ Űɖɠ ɢɤɟɘəɐɠ 

ɛŮŰŬɓɚɖŰɧŰɖŰŬɠ ůŰɖ ůɨɜɗŮůɖ Űɤɜ ˊŬɟŬɔɧɛŮɜɤɜ ˊɟɞɥɧɜŰɤɜ (ůŰŬűɨɚɘ, ɛɞɨůŰɞɠ, 

əɟŬůɑ) əŬɘ ůŰɖɜ Ŭˊɧŭɞůɖ ˊŬɟŬɔɤɔɐɠ [Bramley and Hamilton, 2004; Zarco-Tejada et 

al., 2005; Acevedo-Opazo et al., 2008; Hall et al., 2011; Meggio et al., 2010], ɖ 

ɏɟŮɡɜŬ Ůˊɑůɖɠ ůŰɞɢŮɨŮɘ əŬɘ ůŰɞɜ ŮɜŰɞˊɘůɛɧ əŬɘ Űɖɜ ŰŬɝɘɜɧɛɖůɖ Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ 

ɧˊɤɠ əŬɘ ůŰɖɜ ŮɝŬɔɤɔɐ Űɤɜ ɔɟŬɛɛɩɜ űɨŰŮɡůɖɠ ŬɡŰɩɜ, ůŮ ŰɖɚŮˊɘůəɞˊɘəɎ ŭŮŭɞɛɏɜŬ 

[Pena-Barrag§n et al., 2011; Cruz-Ram²rez et al., 2012; Lẃw et al., 2013; Conrad et 

al., 2014]. ɋůŰɧůɞ, ˊŬɟôɧɚŮɠ Űɘɠ ˊɟɧůűŬŰŮɠ ŮɟŮɡɜɖŰɘəɏɠ ˊɟɞůˊɎɗŮɘŮɠ ɔɘŬ Űɖɜ 

ŬɜɎˊŰɡɝɖ ɛŮɗɞŭɞɚɞɔɑŬɠ ɔɘŬ Űhɜ ŬɜŬɔɜɩɟɘůɖ Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ əŬɘ Űɖɜ ŮɝŬɔɤɔɐ 

ɔɟŬɛɛɩɜ űɨŰŮɡůɖɠ ůŮ ɛŮůŬɑŮɠ [Delenne et al., 2010; Pedroso et al., 2010; Vaudour 

et al., 2010] əŬɘ ɡɣɖɚɏɠ ɢɤɟɘəɏɠ ŬɜŬɚɨůŮɘɠ [Rabatel et al., 2008; Comba et al., 2015], 

ɖ ŬɜɎˊŰɡɝɖ Ůɜɧɠ ŬˊɞŰŮɚŮůɛŬŰɘəɞɨ ůɢɐɛŬŰɞɠ ŰŬɝɘɜɧɛɖůɖɠ ɔɘŬ Űɞɜ ŮɜŰɞˊɘůɛɧ 

ŬɛˊŮɚɞəŬɚɚɘŮɟɔŮɘɩɜ əŬɘ Űɖɜ ŮɝŬɔɤɔɐ ɔɟŬɛɛɩɜ űɨŰŮɡůɖɠ, ůŮ ŭŮŭɞɛɏɜŬ ɡɣɖɚɐɠ 

ŬɜɎɚɡůɖɠ, ˊŬɟŬɛɏɜŮɘ ŬəɧɛŬ ɛɘŬ ˊɟɧəɚɖůɖ. 

Ʉɟɞɠ ŬɡŰɐ Űɖɜ əŬŰŮɨɗɡɜůɖ ɞɘ Comba et al. (2015) ŬɜɏˊŰɡɝŬɜ ɛɘŬ ɛŮɗɞŭɞɚɞɔɑŬ 

ŮɜŰɞˊɘůɛɞɨ Űɤɜ ɔɟŬɛɛɩɜ űɨŰŮɡůɖɠ Űɤɜ ŬɛˊŮɚɘɩɜ ůŮ ŮɜŬɏɟɘŮɠ ŮɘəɧɜŮɠ Ůɜɧɠ Ůɔɔɨɠ 

ɡˊɏɟɡɗɟɞɡ əŬɜŬɚɘɞɨ (NIR), ɢɤɟɘəɐɠ ŬɜɎɚɡůɖɠ 0,056m, ɛŮ ɢɟɐůɖ Ůɜɧɠ UAV 

Mikrokopter (Hexa-II) əŬɘ Űɖɠ -ˊɟɞůɖɟŰɖɛɏɜɖɠ ůŮ ŬɡŰɧ- əɎɛŮɟŬɠ (Tetracam ADC-

lite). ȼ ɛɏɗɞŭɞɠ ŬɡŰɐ ŬɟɢɘəɎ ˊɟɞŰŮɑɜŮɘ ɛɘŬ ˊɟɞəŬŰŬɟəŰɘəɐ ŬɜɑɢɜŮɡůɖ pixels ˊɞɡ Ůɜ 

ŭɡɜɎɛŮɘ ŬˊŮɘəɞɜɑɕɞɡɜ Űɞ űɨɚɚɤɛŬ Űɤɜ ŬɛˊŮɚɘɩɜ, ŮűŬɟɛɧɕɞɜŰŬɠ əŬŰɩűɚɘŬ ůŰɘɠ Űɘɛɏɠ 

űɤŰŮɘɜɧŰɖŰŬɠ Űɤɜ ŮɘəɞɜɞůŰɞɘɢŮɑɤɜ əŬɘ Űɖ ŭɖɛɘɞɡɟɔɑŬ ŬɜŰɘəŮɘɛɏɜɤɜ ůŰɘɠ ŮɘəɧɜŮɠ ˊɞɡ 

ɓŬůɑɕŮŰŬɘ ůŰɖɜ ŬɜŰɑɗŮůɖ ɛŮŰŬɝɨ Űɤɜ ɔŮɘŰɞɜɘəɩɜ ŮɘəɞɜɞůŰɞɘɢŮɑɤɜ (local neighboring 

window segmentation procedure). ɄɟɞəŮɘɛɏɜɞɡ ɜŬ ŮɝŬɚŮɘűɗɞɨɜ ɚŬɜɗŬůɛɏɜŮɠ 

ŮɜɞˊɞɘɐůŮɘɠ ůŮ əɞɘɜɐ ɞɛɎŭŬ/ŬɜŰɘəɏɘɛŮɜɞ ŮɘəɞɜɞůŰɞɘɢŮɑɤɜ ˊɞɡ Ŭɜɐəɞɡɜ ůŮ 

ŭɘŬűɞɟŮŰɘəɏɠ ɔɟŬɛɛɏɠ űɨŰŮɡůɖɠ ŬɛˊŮɚɘɩɜ, ŬəɞɚɞɡɗŮɑ ɛɘŬ ŭɘŬŭɘəŬůɑŬ ůŬűɏůŰŮɟɞɡ 

əŬɗɞɟɘůɛɧ Űɤɜ ŮɜɞŰɐŰɤɜ Űɤɜ ŮɘəɞɜɞůŰɞɘɢŮɑɤɜ (cluster isolation). ȼ ŭɘŬŭɘəŬůɑŬ ŬɡŰɐ 

ɓŬůɑɕŮŰŬɘ ůŮ Ŭɟɢɘəɧ əŬɗɞɟɘůɛɧ Űɤɜ ɔŮɤɛŮŰɟɘəɩɜ ˊŬɟŬɛɏŰɟɤɜ ˊɞɡ ́ŮɟɘɔɟɎűɞɡɜ 

ɞɟɗɧŰŮɟŬ əɎɗŮ ɞɛɎŭŬ ŮɘəɞɜɞůŰɞɘɢŮɑɤɜ ɛŮ ɢɟɐůɖ ŰŮɢɜɘəɩɜ ɞɛŬŭɞˊɞɑɖůɖɠ ůŰɞ 

ȹɘɎůŰɖɛŬ ɄŬɟŬɛɏŰɟɤɜ Hough (HPS). ɆŮ ŮˊɧɛŮɜɞ ɓɐɛŬ ŮűŬɟɛɧɕŮŰŬɘ ɖ ɛɏɗɞŭɞɠ Űɤɜ 

ȺɚŬɢɑůŰɤɜ ɇŮŰɟŬɔɩɜɤɜ (TLS), ˊɟɞəŮɘɛɏɜɞɡ ɓɎůŮɘ Űɤɜ ɔŮɤɛŮŰɟɘəɩɜ ˊŬɟŬɛɏŰɟɤɜ ɜŬ 

Ŭˊɞɟɟɘűɗɞɨɜ ŰŬ ŮɘəɞɜɞůŰɞɘɢŮɑŬ ɓɚɎůŰɖůɖɠ ˊɞɡ ŭŮɜ ŬˊŮɘəɞɜɑɕɞɡɜ ŬɛˊɏɚɘŬ əŬɘ ɜŬ 

ˊɟɞůŭɘɞɟɘůŰŮɑɖ ɓɏɚŰɘůŰɖ ŮəŰɑɛɖůɖ Űɖɠ ŮɡɗɡɔɟŬɛɛɘůɛɏɜɖɠ ůŮɘɟɎɠ ŮɘəɞɜɞůŰɞɘɢŮɑɤɜ 

ˊɞɡ ŬˊŮɘəɞɜɑɕɞɡɜ Űɖɜ ŮəɎůŰɞŰŮ ɔɟŬɛɛɐ űɨŰŮɡůɖɠ. ɆŰɞ ůɢɐɛŬ 2.1 ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ 

ɓŬůɘəɐ ŭɞɛɐ Űɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ Ŭˊɧ Űɞ ůɡɔəŮəɟɘɛɏɜɞ ŮˊɘůŰɖɛɞɜɘəɧ Ɏɟɗɟɞ. ɇŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ ůŮ ŮűŬɟɛɞɔɐ Űɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ ůŮ ŰɏůůŮɟɘɠ NIR ŮɘəɧɜŮɠ, ůɡɔəɟɑɗɖəŬɜ 

ɛŮ ŭŮŭɞɛɏɜŬ Ůɚɏɔɢɞɡ əŬɘ ˊɎɜɤ Ŭˊɧ Űɞ 95% Űɤɜ ɔɟŬɛɛɩɜ űɨŰŮɡůɖɠ ŮɜŰɞˊɑůŰɖəŬɜ 

ɞɟɗɎ. ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɞ ɆɢɐɛŬ 2.2. 
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ɆɢɐɛŬ 2.1 ï ȼ ŭɞɛɐ ɛŮɗɞŭɞɚɞɔɑŬɠ ɔɘŬ Űɞ ŮˊɘůŰɖɛɞɜɘəɧ Ɏɟɗɟɞ Űɤɜ Comba et al. (2015) ɔɘŬ Űɖɜ 
ŮɝŬɔɤɔɐ ɔɟŬɛɛɩɜ űɨŰŮɡůɖɠ ŬɛˊŮɚɘɩɜ 

 

 

ɆɢɐɛŬ 2.2 ï ɇŬ ŰŮɚɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ ɔɘŬ Űɞɜ ŮɜŰɞˊɘůɛɧ ɔɟŬɛɛɩɜ űɨŰŮɡůɖɠ ŬɛˊŮɚɘɩɜ ůŮ 
ŰɏůůŮɟɘɠ NIR ŮɘəɧɜŮɠ, ůŰɞ ŮˊɘůŰɖɛɞɜɘəɧ Ɏɟɗɟɞ Űɤɜ Comba et al. (2015).  
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ɇŬɡŰɧɢɟɞɜŬ, ɤɠ ɏɜŬ Ŭəɧɛɖ ˊɘɞ ˊŮɟɑˊɚɞəɞ ˊɟɧɓɚɖɛŬ ˊɟɞəɨˊŰŮɘ ɞ Ŭəɟɘɓɐɠ 

ŭɘŬɢɤɟɘůɛɧɠ Űɤɜ ŭɘŬűɞɟŮŰɘəɩɜ ˊɞɘəɘɚɘɩɜ Ŭɛˊɏɚɞɡ ůŮ ŰɖɚŮˊɘůəɞˊɘəɎ ŭŮŭɞɛɏɜŬ. Ƀ 

ŭɘŬɢɤɟɘůɛɧɠ ŬɡŰɧɠ ŮɜɏɢŮɘ ɡɣɖɚɐ ůɖɛŬůɑŬ ɔɘŬ Űɞɡɠ əŬɚɚɘŮɟɔɖŰɏɠ, Űɞɡɠ ˊŬɟŬɔɤɔɞɨɠ 

əɟŬůɘɞɨ, Űɞɡɠ Ŭɔɟɞɜɧɛɞɡɠ, Űɞɡɠ ɛɖɢŬɜɘəɞɨɠ əŬɘ Űɘɠ ŭɖɛɧůɘŮɠ Ŭɟɢɏɠ ɔɘŬ ɛɘŬ ˊɚɖɗɩɟŬ 

ɚɧɔɤɜ ɧˊɤɠ ɖ ˊŬɟŬɔɤɔɐ ɢŬɟŰɩɜ əŬɘ ɓɎůŮɤɜ ŭŮŭɞɛɏɜɤɜ əŬɚɚɘŮɟɔɞɨɛŮɜɤɜ 

ˊɞɘəɘɚɘɩɜ ŬɜɎ ˊŮɟɘɞɢɐ, ɞ ŮɜŰɞˊɘůɛɧɠ ɚŬɗɩɜ űɨŰŮɡůɖɠ, ɞɘ ˊɘůŰɞˊɞɘɐůŮɘɠ ŮŰɘəŮŰɩɜ 

ɞɑɜɤɜ, ɞ ůɢŮŭɘŬůɛɧɠ ə.Ŭ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ ůŮ ŮˊɑˊŮŭɞ ŬɛˊŮɚɞŰŮɛŬɢɑɞɡ, ɖ ŬɜɎɔəɖ 

ɔɘŬ ŭɘɎəɟɘůɖ ŬɜɎɛŮůŬ ůŮ ŭɘŬűɞɟŮŰɘəɏɠ ˊɞɘəɘɚɑŮɠ Ŭɛˊɏɚɞɡ, ˊɟɞəɨˊŰŮɘ ɤɠ ɏɜŬ ɢɟɐůɘɛɞ 

ŮɟɔŬɚŮɑɞ ɔɘŬ Űɞɜ ŮɜŰɞˊɘůɛɧ ɚŬɜɗŬůɛɏɜɤɜ űɡŰŮɨůŮɤɜ əŬɘ ɔɘŬ Űɖ ŭɘŬɢŮɑɟɘůɖ 

ŭɘŬűɞɟŮŰɘəɩɜ ˊɞɘəɘɚɘɩɜ ɛɏůŬ ůŰɞ ɑŭɘɞ ŰŮɛɎɢɘɞ. ɆŮ Űɞˊɘəɧ ŮˊɑˊŮŭɞ, ɞ ŭɘŬɢɤɟɘůɛɧɠ 

ˊɞɘəɘɚɘɩɜ ŮˊɘŰɟɏˊŮɘ Űɖ ''ɢŬɟŰɞɔɟɎűɖůɖ'' Űɤɜ ˊɞɘəɘɚɘɩɜ Ŭɛˊɏɚɞɡ ɔɘŬ ɛɘŬ ŮɡɟɨŰŮɟɖ 

ˊŮɟɘɞɢɐ, ɖ ɞˊɞɑŬ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɔɘŬ ůəɞˊɞɨɠ ŬˊɞɔɟŬűɐɠ ɐ ůɢŮŭɘŬůɛɞɨ. 

ũɘŬ ˊŬɟɎŭŮɘɔɛŬ ůŰɖɜ ɞɘɜɞˊŬɟŬɔɤɔɘəɐ ˊŮɟɘɞɢɐ Bordeaux Űɖɠ ũŬɚɚɑŬɠ, ɞɘ ŮɜɩůŮɘɠ 

ɞɘɜɞˊŬɟŬɔɤɔɩɜ ɢɟŮɘɎɕɞɜŰŬɘ ŮɟɔŬɚŮɑŬ ˊɞɡ ɗŬ ɓɞɖɗɐůɞɡɜ Űɖɜ ˊɘůŰɞˊɞɑɖůɖ Űɤɜ 

ŬɛˊŮɚɞɡɟɔɩɜ. Ƀɘ ˊɟɞŭɘŬɔɟŬűɏɠ Űɤɜ ŮŰɘəŮŰɩɜ əɟŬůɘɞɨ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ˊŮɟɘɞɟɘůɛɞɨɠ 

ůŰɞ ˊɞůɞůŰɧ əŬɚɚɘɏɟɔŮɘŬɠ əɎɗŮ ˊɞɘəɘɚɑŬɠ əŬɗɩɠ əŬɘ ůŰɖɜ ˊɡəɜɧŰɖŰŬ űɨŰŮɡůɖɠ Űɤɜ 

űɡŰɩɜ. ȼ ''ɢŬɟŰɞɔɟɎűɖůɖ'' ˊɞɘəɘɚɘɩɜ ɚɞɘˊɧɜ ŬˊɞŰŮɚŮɑ ɛɘŬ ˊɞɚɨŰɘɛɖ ɓɞɐɗŮɘŬ əŬɘ ɔɘŬ 

Űɖɜ ˊɘůŰɞˊɞɑɖůɖ Űɖɠ ɞɘɜɘəɐɠ ˊŬɟŬɔɤɔɐɠ [Ferreiro-Arm§n et al.,2006]. 

ȺˊɘˊɟɧůɗŮŰŬ ɖ Ůɜ ŭɡɜɎɛŮɘ ˊɞɘɧŰɖŰŬ Űɞɡ ůŰŬűɡɚɘɞɨ/ɞɑɜɞɡ əŬɘ ŬɜŰɑůŰɞɘɢŬ ɖ ɞɘəɞɜɞɛɘəɐ 

ŬɝɑŬ ŬɡŰɩɜ Űɤɜ ˊŬɟŬɔɩɔɤɜ ɏɢŮɘ ɎɛŮůɖ ŮɝɎɟŰɖůɖ ɛŮ Űɖɜ ˊɞɘəɘɚɑŬ [Clarke and Rand, 

2010; Diago et al., 2013]. ȰŰůɘ ŰŬ ŭɘɎűɞɟŬ ˊŬɟɎɔɤɔŬ ůŮ ɛɞɟűɐ ɢŬɟŰɩɜ (ɧˊɤɠ ɖ 

űɡɚɚɘəɐ ŮˊɘűɎɜŮɘŬ, ɖ ŮɡɟɤůŰɑŬ, ɖ ɤɟɘɛɧŰɖŰŬ ə.Ŭ.) ɗŬ ˊɟɏˊŮɘ ɜŬ ɚŬɛɓɎɜɞɡɜ ɡˊɧɣɖ 

Űɞɡɠ əŬɘ ɜŬ ɓŮɚŰɘůŰɞˊɞɘɞɨɜŰŬɘ ŬɜɎɚɞɔŬ ɛŮ Űɖɜ ˊɞɘəɘɚɑŬ [P®rez-Lamela et al., 2007; 

Bramley, 2010; Clavijo et al., 2010; Santesteban et al., 2013; Ramos and Martinez-

Casasnovas, 2014; Song et al., 2014]. Ʉɟɞɠ ŬɡŰɐ Űɖɜ əŬŰŮɨɗɡɜůɖ, ŮűŬɟɛɧůŰɖəŬɜ 

əŬɘ ŮűŬɟɛɧɕɞɜŰŬɘ əɚŬůůɘəɏɠ ŬɜŬɚɡŰɘəɏɠ ɛŮɗɧŭɞɘ ɔɘŬ Űɞ ŭɘŬɢɤɟɘůɛɧ ŭɘŬűɞɟŮŰɘəɩɜ 

ˊɞɘəɘɚɘɩɜ ŬɛˊŮɚɘɞɨ ɐ Ɏɚɚɤɜ űɡŰɩɜ, ɧˊɤɠ ɖ ŬɛˊŮɚɞɛŮŰɟɑŬ [Galet, 1979], ɖ ɛɏɗɞŭɞɠ 

ɡɔɟɐɠ ɢɖɛŮɑŬɠ (wet chemistry) əŬɘ ɢɖɛɘəɩɜ ɛŮŰɟɐůŮɤɜ [Kruzlicova et al.,2014], ɖ 

ˊɞɚɡűŬɘɜɞɚɘəɐ ůŰŬŰɘůŰɘəɐ ŬɜɎɚɡůɖ [Sen & Tokatli, 2014; M. Figueiredo-Gonz§lez et 

al, 2012] ɐ ɖ ŬɜɎɚɡůɖ DNA [Sefc et al., 2001]. ɃɟɘůɛɏɜŮɠ ŮɟɔŬůɑŮɠ Ůˊɑůɖɠ, 

ŮűɎɟɛɞůŬɜ ŮɟɔŬůŰɖɟɘŬəɎ ˊŮɘɟɎɛŬŰŬ ɓŬůɘɕɧɛŮɜŬ ůŰɖɜ űŬůɛŬŰɘəɐ ŬɜɎəɚŬůɖ Űɤɜ 

űɨɚɚɤɜ ɐ Űɤɜ əŬɟˊɩɜ əŬɘ ɛŮɗɞŭɞɚɞɔɑŮɠ ůŰŬŰɘůŰɘəɐɠ ŬɜɎɚɡůɖɠ ɔɘŬ Űɞ ŭɘŬɢɤɟɘůɛɧ 

ŭɘŬűɞɟŮŰɘəɩɜ ˊɞɘəɘɚɘɩɜ ŬɛˊŮɚɘɞɨ [Diago et al., 2013] əŬɘ űɟŬɞɡɚɩɜ [Sanchez et al., 

2012]. ũɘŬ Űɖɜ ŬɜŰɘɛŮŰɩˊɘůɖ ŬɡŰɞɨ Űɞɡ ɕɖŰɐɛŬŰɞɠ, ɖ Ŭɝɘɞˊɞɑɖůɖ əŬɘ Ŭɝɘɞɚɧɔɖůɖ ɛɖ 

ŮˊŮɛɓŬŰɘəɩɜ ŰɖɚŮˊɘůəɞˊɘəɩɜ ŰŮɢɜɘəɩɜ ŭŮɜ ɏɢŮɘ ɛŮɚŮŰɖɗŮɑ ŮəŰŮɜɩɠ. 

Ƀɘ ˊŮɟɘůůɧŰŮɟŮɠ ŰɖɚŮˊɘůəɞˊɘəɏɠ ɛɏɗɞŭɞɘ ˊɞɡ ɏɢɞɡɜ ŮűŬɟɛɞůŰŮɑ ɔɘŬ Űɞ ŭɘŬɢɤɟɘůɛɧ 

ˊɞɘəɘɚɘɩɜ Ŭɛˊɏɚɞɡ ɏɢɞɡɜ ŬɝɘɞˊɞɘɐůŮɘ əɡɟɑɤɠ ŮɜŬɏɟɘŬ ˊɞɚɡűŬůɛŬŰɘəɎ ŭŮŭɞɛɏɜŬ Ŭˊɧ 

ŮˊŬɜŭɟɤɛɏɜŬ ŬŮɟɞůəɎűɖ. Ƀɘ Lacar et al. (2001) ˊŮɘɟŬɛŬŰɑůŰɖəŬɜ ɛŮ Űɞ ŭɘŬɢɤɟɘůɛɧ 

ŭɨɞ ˊɞɘəɘɚɘɩɜ Ŭɛˊɏɚɞɡ, Űɞɡ Cabernet Sauvignon əŬɘ Űɞɡ Syrah. ɉɟɖůɘɛɞˊɞɘɩɜŰŬɠ 

ŭŮŭɞɛɏɜŬ Űɞɡ ɡˊŮɟűŬůɛŬŰɘəɞɨ ŬɘůɗɖŰɐɟŬ CASI (Compact Airborne Spectrographic 

Imager), ˊɎɜɤ Ŭˊɧ ɏɜŬɜ ŬɛˊŮɚɩɜŬ ůŰɖɜ Barossa Valley Űɖɠ ɁɧŰɘŬɠ ȷɡůŰɟŬɚɑŬɠ. 

ȷɟɢɘəɎ ŭɖɛɘɞɡɟɔɐɗɖəŮ ɛɘŬ ɛɎůəŬ ɛŮ Űɖɜ ɡɚɞˊɞɑɖůɖ Ůɜɧɠ ˊɞɚɡɔɩɜɞɡ ˊɞɡ ˊŮɟɘŮɑɢŮ 

ɛɧɜɞ Űɖɜ ˊŮɟɘɞɢɐ ŮɜŭɘŬűɏɟɞɜŰɞɠ əŬɘ ɛŮŰɏˊŮɘŰŬ ɛɘŬ ŭŮɨŰŮɟɖ ɛɎůəŬ ˊɞɡ ŬɝɘɞˊɞɑɖůŮ 

ɏɜŬ əŬŰɩűɚɘ ůŰɞ ŭŮɑəŰɖ NDVI ɔɘŬ Űɞ ŭɘŬɢɤɟɘůɛɧ Űɤɜ ɔɟŬɛɛɩɜ Űɤɜ ŬɛˊŮɚɘɩɜ ɛŮ ŰŬ 

ɡˊɧɚɞɘˊŬ ůŰɞɘɢŮɑŬ ɧˊɤɠ Űɞ ɢɩɛŬ. Ƀɘ ɛɎůəŮɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ůŮ ůɡɜŭɡŬůɛɧ ɔɘŬ 

ɜŬ ŮɜŰɞˊɘůŰɞɨɜ ɛŮ ůŬűɐɜŮɘŬ ɞɘ ˊŮɟɘɞɢɏɠ ˊɞɡ ɗŬ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɜ ɔɘŬ Űɖɜ 

ŰŬɝɘɜɧɛɖůɖ. ũɘŬ Űɖɜ ŬɜɎɚɡůɖ Űɖɠ űŬůɛŬŰɘəɐɠ Ŭˊɧəɟɘůɖɠ Űɤɜ ˊɞɘəɘɚɘɩɜ ůɡɚɚɏɢɗɖəŬɜ 



2. ɚʉɻʎʆʝʌʂʎʂ ɛʅɼʇʅʋɾʍɻʒʚɻʏ 

ʎʀʇȢ  9 

80 ŭŮɑɔɛŬŰŬ Ŭˊɧ əɎɗŮ ˊɞɘəɘɚɑŬ əŬɘ ŬɜŬɚɨɗɖəŬɜ ɛŮ Űɞ F-ŰŮůŰ ANOVA ˊɞɡ ůɡɔəɟɑɜŮɘ 

Űɘɠ ɛɏůŮɠ Űɘɛɏɠ Űɤɜ əŬɜŬɚɘɩɜ əŬɘ ɓɟɑůəŮɘ ůŮ ˊɞɘŬ əŬɜɎɚɘŬ ɡˊɎɟɢɞɡɜ ɞɘ ɛŮɔŬɚɨŰŮɟŮɠ 

ŭɘŬűɞɟɏɠ (ɆɢɐɛŬ 2.3). Ƀɘ ŰŬɝɘɜɞɛɐůŮɘɠ ɏɔɘɜŬɜ ɛŮ Űɖ ɛɏɗɞŭɞ Űɖɠ ɀɏɔɘůŰɖɠ 

ɄɘɗŬɜɞűɎɜŮɘŬɠ (maximum likelihood). ɆŰɖɜ ˊɟɩŰɖ ŰŬɝɘɜɧɛɖůɖ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŰŬ 

12 űŬůɛŬŰɘəɎ əŬɜɎɚɘŬ ůŰɞ Ⱥɔɔɨɠ Ɉˊɏɟɡɗɟɞ əŬɘ ɛŮŰɏˊŮɘŰŬ ɡɚɞˊɞɘɐɗɖəŮ əŬɘ ŭŮɨŰŮɟɖ 

ŰŬɝɘɜɧɛɖůɖ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɛɧɜɞɜ 7 əŬɜɎɚɘŬ, ŰŬ ɞˊɞɑŬ Ŭˊɧ Űɖɜ űŬůɛŬŰɘəɐ 

ŬɜɎɚɡůɖ ŮɑɢŬɜ ŬˊɞŭŮɘɢɗŮɑ ŰŬ ˊɘɞ ůɖɛŬɜŰɘəɎ ɔɘŬ Űɞ ŭɘŬɢɤɟɘůɛɧ Űɤɜ ˊɞɘəɘɚɘɩɜ. ȼ 

ˊɞůɞŰɘəɐ ŮəŰɑɛɖůɖ Űɖɠ ŬəɟɑɓŮɘŬɠ ɏɔɘɜŮ ůŮ ŮˊɑˊŮŭɞ ɔɟŬɛɛɐɠ, ŭɖɚŬŭɐ əɎɗŮ ɔɟŬɛɛɐ 

ŰŬɝɘɜɞɛɐɗɖəŮ ůŰɖɜ ˊɞɘəɘɚɑŬ ůŰɖɜ ɞˊɞɑŬ ŮɑɢŬɜ ŰŬɝɘɜɞɛɖɗŮɑ ŰŬ ˊŮɟɘůůɧŰŮɟŬ Űɖɠ 

ŮɘəɞɜɞůŰɞɘɢŮɑŬ. ȼ ŰŬɝɘɜɧɛɖůɖ ɛŮ ŰŬ 12 əŬɜɎɚɘŬ ŰŬɝɘɜɧɛɖůŮ əŬŰɎ 91,5% ůŰɖ ůɤůŰɐ 

ˊɞɘəɘɚɑŬ Űɘɠ ɔɟŬɛɛɏɠ əŬɘ ɖ ŭŮɨŰŮɟɖ ŰŬɝɘɜɧɛɖůɖ ŭŮ ɓŮɚŰɑɤůŮ ˊŮɟŬɘŰɏɟɤ Űɞ ˊɞůɞůŰɧ.  

 

ɆɢɐɛŬ 2.3 ï ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɔɘŬ Űɞ F-test, Ŭˊɧ Űɞ ŮˊɘůŰɖɛɞɜɘəɧ Ɏɟɗɟɞ Űɤɜ Lacar et al. 
(2001), ɔɘŬ Űɖ űŬůɛŬŰɘəɐ ŬɜɎɚɡůɖ Űɤɜ ŭɨɞ ˊɞɘəɘɚɘɩɜ. ȼ əɧəəɘɜɖ ɞɟɘɕɧɜŰɘŬ ɔɟŬɛɛɐ ˊɞɡ 

ŰɞˊɞɗŮŰŮɑŰŬɘ ůŰɞ F-critical (3.90), əŬɗɞɟɑɕŮɘ ŰŬ əŬɜɎɚɘŬ ůŰŬ ɞˊɞɑŬ ɞɘ űŬůɛŬŰɘəɏɠ ŭɘŬűɞɟɏɠ ŮɑɜŬɘ 
ůɖɛŬɜŰɘəɏɠ ɔɘŬ Űɘɠ ŭɘŬűɞɟŮŰɘəɏɠ ˊɞɘəɘɚɑŮɠ. ȼ ɛˊɚŮ ɔɟŬɛɛɐ ŬɜŰɘůŰɞɘɢŮɑ ůŰɖ ɛɏůɖ 

ŬɜŬəɚŬůŰɘəɧŰɖŰŬ (reflectance) Űɤɜ ŮɘəɞɜɞůŰɞɘɢŮɑɤɜ.  

 

ɆŮ ɏɜŬ ˊŬɟɧɛɞɘɞ ˊŮɘɟŬɛŬŰɘəɧ ůɢɐɛŬ ɞɘ Ferreiro-Arm§n et al. (2006) ɢɟɖůɘɛɞˊɞɑɖůŬɜ 

ɏɜŬ dataset CASI (144 űŬůɛŬŰɘəɎ əŬɘ ɢɤɟɘəɐ ŬɜɎɚɡůɖ 3m) ɔɘŬ Űɖɜ ŬˊŮɘəɧɜɘůɖ 

ŬɛˊŮɚɩɜɤɜ Űɖɠ ɞɘɜɞˊŬɟŬɔɤɔɘəɐɠ ˊŮɟɘɞɢɐɠ Pessac-L®ognan ůŰɞ Bordeaux Űɖɠ 

ũŬɚɚɑŬɠ, ůŮ ˊɟɞůˊɎɗŮɘŬ ŭɘŬɢɤɟɘůɛɞɨ Űɤɜ əŬɚɚɘŮɟɔɞɨɛŮɜɤɜ ˊɞɘəɘɚɘɩɜ. ũɘŬ Űɖɜ 

ŮɝɏŰŬůɖ Űɖɠ ŭɘŬɢɤɟɘůŰɘəɐɠ ɘəŬɜɧŰɖŰŬɠ Űɞɡ ŬɘůɗɖŰɐɟŬ ŬɜɎɛŮůŬ ůŰɘɠ ˊɞɘəɘɚɑŮɠ ɏɔɘɜŬɜ 

ˊɟɘɜ Ŭˊɧ Űɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ ŮəŰɘɛɐůŮɘɠ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɖɜ ŬɜɎɚɡůɖ əɨɟɘɤɜ 

ůɡɜɘůŰɤůɩɜ (Principal Component Analysis - PCA) əŬɘ Űɖ ɔɟŬɛɛɘəɐ ŭɘŬɢɤɟɘůŰɘəɐ 

ŬɜɎɚɡůɖ (Linear Discriminant Analysis - LDA) [Fisher et al.,1936; Duda et. al.,2000]. 

Ƀɘ ŬɜŬɚɨůŮɘɠ ŬɡŰɏɠ ŮˊɏŭŮɘɝŬɜ ɧŰɘ ɞ ŭɘŬɢɤɟɘůɛɧɠ ŬɜɎɛŮůŬ ůŮ ŭɨɞ ˊɞɘəɘɚɑŮɠ (Cabernet 

Sauvignon əŬɘ Merlot Noir) ɐŰŬɜ ŮűɘəŰɧɠ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ, Ůɜɩ ŬɜɎɛŮůŬ ůŮ ŰɏůůŮɟɘɠ 

(Merlot Noir, Cabernet Sauvignon, Cabernet Franc əŬɘ Sauvignon) ůŮ ɛɘəɟɧŰŮɟɞ 

ɓŬɗɛɧ. YɚɞˊɞɘɐɗɖəŬɜ ŮˊɘɓɚŮˊɧɛŮɜŮɠ ŰŬɝɘɜɞɛɐůŮɘɠ ɛŮ Űɘɠ ŰŮɢɜɘəɏɠ multi-layer 

perceptron - MLP [McCullogh & Pitts,1943; Werbos,1974], radial basis function 
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neural networks ɛŮ ɢɟɐůɖ self-organizing map (SOM-RBF) [Kohonen, 1997; Mekkaia 

et al., 2002] əŬɘ Gaussian kernel support vector machines - SVM [Vapnik,1995]. ȼ 

ŰŬɝɘɜɧɛɖůɖ ɏɔɘɜŮ ŬɜɎɛŮůŬ ůŰɘɠ əŬŰɖɔɞɟɑŮɠ: Cabernet Sauvignon, Merlot Noir, ɉɩɛŬ 

əŬɘ ȹɏɜŰɟŬ. ȼ ůɡɜɞɚɘəɐ ŬəɟɑɓŮɘŬ (əŬɘ Ŭˊɧ Űɘɠ 3 ŰŮɢɜɘəɏɠ) ˊɞɡ ŮˊŮŰŮɨɢɗɖ ɐŰŬɜ əɞɜŰɎ 

ůŰɞ 90%, ɛŮ ŰŬ ˊŮɟɘůůɧŰŮɟŬ ɚɎɗɖ ůŰɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ ɜŬ Ŭűɞɟɞɨɜ Űɖɜ ŬɜɎɛŮɘɝɖ Űɤɜ 

Cabernet Sauvignon əŬɘ Merlot Noir.  

ȺˊɘˊɟɧůɗŮŰŬ ɏɜŬ ɢɟɧɜɞ ŬɟɔɧŰŮɟŬ ɖ ɑŭɘŬ ɞɛɎŭŬ [Ferreiro-Arman et al., 2007] ɛŮ 

ɢɟɐůɖ ŮɜŬɏɟɘɤɜ ŭŮŭɞɛɏɜɤɜ Űɞɡ CASI-2 ůŰɖɜ ɑŭɘŬ ˊŮɟɘɞɢɐ ŮˊɘɢŮɑɟɖůŮ Űɞ ŭɘŬɢɤɟɘůɛɧ 

Űɤɜ ˊɞɘəɘɚɘɩɜ Cabernet Sauvignon, Cabernet Frank əŬɘ Merlot Noir, əɎɗŮ űɞɟɎ ŬɜɎ 

ŭɨɞ. ɆŮ ŬɡŰɐ Űɖɜ ŮɟɔŬůɑŬ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŭɨɞ ŮɘəɧɜŮɠ Űɞɡ ɡˊŮɟűŬůɛŬŰɘəɞɨ ŭɏəŰɖ 

CASI-2. ȼ ˊɟɩŰɖ ɚɐɣɖ ɏɔɘɜŮ Űɞɜ ȷɨɔɞɡůŰɞ Űɞɡ 2005 ɛŮ ůŰŬɗŮɟɏɠ ůɡɜɗɐəŮɠ 

űɤŰɘůɛɞɨ, ˊɎɜɤ Ŭˊɧ Űɞɜ ŰɞɛɏŬ Ch©teau Luchey-Halde. ȷɝɘɞˊɞɘɐɗɖəŮ Űɞ ɛɏɔɘůŰɞ Űɞɡ 

ɟŬŭɘɞɛŮŰɟɘəɞɨ Ůɨɟɞɡɠ Űɞɡ ŬɘůɗɖŰɐɟŬ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ 144 əŬɜɎɚɘŬ ůŰɞ Ůɨɟɞɠ 400-

950nm əŬɘ ɛŮ ɟŬŭɘɞɛŮŰɟɘəɐ ŬɜɎɚɡůɖ 10nm, Ůɜɩ ɖ ɢɤɟɘəɐ ŬɜɎɚɡůɖ ɐŰŬɜ 3m. ȼ 

ŭŮɨŰŮɟɖ ɚɐɣɖ ɏɔɘɜŮ Űɞɜ Ƚɞɨɚɘɞ Űɞɡ 2006 ɛŮ ŮˊɑˊŮŭŬ űɤŰŮɘɜɧŰɖŰŬɠ ˊɞɡ ŭŮɜ ɐŰŬɜ 

ůŰŬɗŮɟɎ, ˊɎɜɤ Ŭˊɧ Űɞɜ ŰɞɛɏŬ Ch©teau Couhins. ȼ ɢɤɟɘəɐ ŬɜɎɚɡůɖ ɐŰŬɜ 3m, Ůɜɩ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ 48 űŬůɛŬŰɘəɎ əŬɜɎɚɘŬ ůŰɞ Ůɨɟɞɠ 407,8-942,2nm əŬɘ ɛŮ 

ɟŬŭɘɞɛŮŰɟɘəɐ ŬɜɎɚɡůɖ 6,3nm. ũɘŬ Űɖɜ ŰŬɝɘɜɧɛɖůɖ Űɖɠ ˊɟɩŰɖɠ ŮɘəɧɜŬɠ 

ŭɖɛɘɞɡɟɔɐɗɖəŬɜ ŭɨɞ datasets, ˊɞɡ ɞɡůɘŬůŰɘəɎ ŭɘɏűŮɟŬɜ ůŰɘɠ ˊŮɟɘɞɢɏɠ Ŭˊɧ Űɘɠ 

ɞˊɞɑŮɠ ŮɑɢŬɜ ŮˊɘɚŮɔŮɑ ŰŬ ŮɘəɞɜɞůŰɞɘɢŮɑŬ ŮəˊŬɑŭŮɡůɖɠ əŬɘ ŰŬ ŮɘəɞɜɞůŰɞɘɢŮɑŬ 

Ůɚɏɔɢɞɡ/Ŭɝɘɞɚɧɔɖůɖɠ. ȼ ˊɟɩŰɖ ŮɘəɧɜŬ ŮɑɢŮ ůŰŬɗŮɟɎ ŮˊɑˊŮŭŬ űɤŰŮɘɜɧŰɖŰŬɠ əŬɘ ɞɘ 

ŰŬɝɘɜɞɛɐůŮɘɠ ɔɘŬ ŰŬ ŭɨɞ datasets ůɡɛˊŮɟɘɚɎɛɓŬɜŬɜ Űɘɠ ˊɞɘəɘɚɑŮɠ Cabernet Sauvignon 

əŬɘ Merlot Noir. ũɘŬ Űɖ ŭŮɨŰŮɟɖ ŮɘəɧɜŬ ůŰɖɜ ɞˊɞɑŬ ŰŬ ŮˊɑˊŮŭŬ űɤŰŮɘɜɧŰɖŰŬɠ ˊɞɘəɑɚŬɜ, 

ɏɔɘɜŮ ˊɟɞůˊɎɗŮɘŬ ŭɘŬɢɤɟɘůɛɞɨ ŬɜɎɛŮůŬ ůŰɘɠ ˊɞɘəɘɚɑŮɠ Cabernet Sauvignon, 

Cabernet Frank əŬɘ Merlot Noir, əɎɗŮ űɞɟɎ ŬɜɎ ŭɨɞ. ũɘŬ əɎɗŮ ɕŮɡɔɎɟɘ ˊɞɘəɘɚɘɩɜ ŬɜɎ 

ŭɨɞ ŮɝŮŰɎůŰɖəŮ ɖ ɘəŬɜɧŰɖŰŬ ŭɘŬɢɤɟɘůɛɞɨ ůŮ ŰɛɐɛŬŰŬ ɛŮ ŭɘŬűɞɟŮŰɘəɎ ŮˊɑˊŮŭŬ 

űɤŰŮɘɜɧŰɖŰŬɠ, əŬɘ ůɡɔəŮəɟɘɛɏɜŬ ɔɘŬ əɎɗŮ ˊɞɘəɘɚɑŬ ŭɖɛɘɞɡɟɔɐɗɖəŬɜ ŰɟŮɘɠ ŮəŭɧůŮɘɠ, ɖ 

ůəɞŰŮɘɜɐ, ɖ űɤŰŮɘɜɐ əŬɘ ɖ ŬɜɎɛŮɘəŰɖ.  

 

 

ɆɢɐɛŬ 2.4 ï ɇŬ ɛɏŰɟŬ ŬəɟɑɓŮɘŬɠ əŬɘ ɞɘ ŰŬɝɘɜɞɛɖɛɏɜɞɘ ɢɎɟŰŮɠ ɔɘŬ Űɖɜ ŰŬɝɘɜɧɛɖůɖ Űɖɠ ˊɟɩŰɖɠ 
ŮɘəɧɜŬɠ, ɛŮ ůŰŬɗŮɟɎ ŮˊɑˊŮŭŬ űɤŰŮɘɜɧŰɖŰŬɠ, ůŰɞ ŮˊɘůŰɖɛɞɜɘəɧ Ɏɟɗɟɞ Űɤɜ Ferreiro-Arman et al. 

(2007). 
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ȼ ŰŬɝɘɜɧɛɖůɖ Űɖɠ ˊɟɩŰɖɠ ŮɘəɧɜŬɠ ɏŰɟŮɝŮ ŬɜɎɛŮůŬ ůŰɘɠ əŬŰɖɔɞɟɑŮɠ Cabernet 

Sauvignon, Merlot Noir, ɉɩɛŬ əŬɘ ȹɏɜŰɟŬ, ɛŮ ɢɟɐůɖ Űɖɠ ŰŮɢɜɘəɐɠ "Gaussian kernel 

support vector machines - SVM ". ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɔɘŬ ŬɡŰɐ Űɖɜ ˊŮɟɑˊŰɤůɖ 

ůŰŬɗŮɟɞɨ űɤŰɘůɛɞɨ ˊŬɟɞɡůɑŬůŬɜ ˊɞůɞůŰɎ ůɡɜɞɚɘəɐɠ ŬəɟɑɓŮɘŬɠ ˊɎɜɤ Ŭˊɧ 88,2% 

(ɆɢɐɛŬ 2.4). ũɘŬ Űɖɜ ŰŬɝɘɜɧɛɖůɖ Űɖɠ ŭŮɨŰŮɟɖɠ ŮɘəɧɜŬɠ ŮɝŮŰɎůŰɖəŬɜ ɧɚɞɘ ɞɘ 

ůɡɜŭɡŬůɛɞɑ ŬɜɎ ŭɨɞ ŬɜɎɛŮůŬ ůŰɘɠ ŰɟŮɑɠ ŮəŭɧůŮɘɠ (ůəɞŰŮɘɜɐ, űɤŰŮɘɜɐ, ŬɜɎɛŮɘəŰɖ) ɔɘŬ 

əɎɗŮ ɛɑŬ Ŭˊɧ Űɘɠ ŰɟŮɑɠ ˊɞɘəɘɚɑŮɠ ɛŮ Űɘɠ ŰŮɢɜɘəɏɠ ŰŬɝɘɜɧɛɖůɖɠ: Ŭ) k-ȺɔɔɨŰŮɟɞɠ ɔŮɑŰɞɜŬɠ 

[Fix & Hodges,1951] ůŮ ůɡɜŭɡŬůɛɧ ɛŮ SAM, ɓ) k- ȺɔɔɨŰŮɟɞɠ ɔŮɑŰɞɜŬɠ ůŮ ůɡɜŭɡŬůɛɧ 

ɛŮ HN, ɔ) SVM, əŬɘ ŭ) SVM ůŮ ůɡɜŭɡŬůɛɧ ɛŮ HN. ȼ ŰŮɢɜɘəɐ ŰŬɝɘɜɧɛɖůɖɠ SVM 

ɏŭɤůŮ əŬɚɨŰŮɟŬ ŬˊɞŰŮɚɏůɛŬŰŬ ůŮ ůɢɏůɖ ɛŮ Űɖɜ k-ȺɔɔɨŰŮɟɞɠ ɔŮɑŰɞɜŬɠ. ũɘŬ Űɖ ɛɏɗɞŭɞ 

ŰŬɝɘɜɧɛɖůɖɠ k-ȺɔɔɨŰŮɟɞɠ ɔŮɑŰɞɜŬɠ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɐŰŬɜ əŬɚɨŰŮɟŬ ůŮ ůɡɜŭɡŬůɛɧ 

ɛŮ Űɖɜ ŰŮɢɜɘəɐ HN ůŮ ůɢɏůɖ ɛŮ Űɖɜ ŰŮɢɜɘəɐ SAM. ɇŬ ˊɞůɞůŰɎ ůɡɜɞɚɘəɐɠ ŬəɟɑɓŮɘŬɠ ůŮ 

əɎɗŮ ˊŮɟɑˊŰɤůɖ ůɡɜŭɡŬůɛɞɨ Ůəŭɞɢɐɠ ˊɞɘəɘɚɘɩɜ əŬɘ ŰŮɢɜɘəɐɠ ŰŬɝɘɜɧɛɖůɖɠ ɐŰŬɜ 

ˊɎɜɤ Ŭˊɧ 82,6 %. ɇŬ ˊɟɞɓɚɐɛŬŰŬ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ ŰŬ ɚŬɜɗŬůɛɏɜŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ ŰŬɝɘɜɞɛɐůŮɤɜ ůɡɜŭɏɗɖəŬɜ ɛŮ Űɖɜ Ůˊɘɟɟɞɐ Űɞɡ ɢɩɛŬŰɞɠ əŬɘ Űɖ 

ŭɘŬəɨɛŬɜůɖ ůŰɖɜ ˊɞůɧŰɖŰŬ Űɖɠ ɓɘɞɛɎɕŬɠ Űɤ űɡŰɩɜ ŮɝŬɘŰɑŬɠ Űɖɠ ɢŬɛɖɚɐɠ ɢɤɟɘəɐɠ 

ŬɜɎɚɡůɖɠ. 

Ʉɟɞɠ ŬɡŰɐ Űɖɜ əŬŰŮɨɗɡɜůɖ, ŬɚɚɎ ŬɝɘɞˊɞɘɩɜŰŬɠ ŭɞɟɡűɞɟɘəɎ ŭŮŭɞɛɏɜŬ ˊɞɚɨ ɡɣɖɚɐɠ 

ŬɜɎɚɡůɖɠ, ůŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ, ůɢŮŭɘɎůŰɖəŮ, ŬɜŬˊŰɨɢɗɖəŮ əŬɘ ŬɝɘɞɚɞɔɐɗɖəŮ ɛɘŬ 

ɛŮɗɞŭɞɚɞɔɑŬ ŰɖɚŮˊɘůəɞˊɘəɐɠ ŰŬɝɘɜɧɛɖůɖɠ ɛŮ ůŰɧɢɞ Űɞɜ ŮɜŰɞˊɘůɛɧ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ, 

Űɖɜ ŮɝŬɔɤɔɐ Űɤɜ ɔɟŬɛɛɩɜ űɨŰŮɡůɖɠ Űɤɜ ŬɛˊŮɚɘɩɜ əŬɘ Űɏɚɞɠ Űɞ ŭɘŬɢɤɟɘůɛɧ 

ŬɜɎɛŮůŬ ůŰɘɠ ŭɘŬűɞɟŮŰɘəɏɠ ˊɞɘəɘɚɑŮɠ Ŭɛˊɏɚɞɡ. ũɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ Űɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ 

ŮˊɘɚɏɢɗɖəŮ ɖ ŬɜŰɘəŮɘɛŮɜɞůŰɟŬűɐɠ ŬɜɎɚɡůɖ ŮɘəɧɜŬɠ ˊɞɡ ɏɢŮɘ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ 

ŮˊɘŰɡɢɩɠ ůŮ ˊɚɖɗɩɟŬ ŭɘŮɗɜɩɜ ŮɟɔŬůɘɩɜ [Blaschke, 2010; Tzotsos et al., 2011; Pu & 

Laundry, 2011; Avci et al., 2013; Dupuy et al., 2013; de Castilho Bertani, 2013; 

Torres-S§nchez, 2015]. ȼ ŬɜŰɘəŮɘɛŮɜɞůŰɟŬűɐɠ ŬɜɎɚɡůɖ ŮɘəɧɜŬɠ ɏɢŮɘ Ůˊɑůɖɠ ŮˊɘŭŮɑɝŮɘ 

ŬɝɘɧɚɞɔŬ ŬˊɞŰŮɚɏůɛŬŰŬ əŬɘ ůŮ ŭɘˊɚɤɛŬŰɘəɏɠ əŬɘ ɛŮŰŬˊŰɡɢɘŬəɏɠ ŮɟɔŬůɑŮɠ ˊɞɡ ɏɢɞɡɜ 

ɔɑɜŮɘ ůŰɞ ˊɚŬɑůɘɞ Űɞɡ Ⱥ.ɀ.Ʉ. əŬɘ Ŭűɞɟɞɨɜ ɛŮɚɏŰɖ ɓɚɎůŰɖůɖɠ, əŬɚɚɘŮɟɔŮɘɩɜ əŬɘ Ɏɚɚɤɜ 

ˊŮɟɘɓŬɚɚɞɜŰɘəɩɜ ůŰɞɘɢŮɑɤɜ [ɆɘŬəŬɓɎɟŬ Ⱦ., 2011; ȹŮəɎɓɎɚɚŬ, 2011; ūɩŰɖ, 2011; 

ɀˊŬɢɚŬɓɎɠ, 2011; ȷɥɜɎɚɖ ȷ., 2012; ȾŬɟŬəɑɕɖ, 2013; ȷɟɔɡɟɞˊɞɨɚɞɡ, 2013] ŬɚɚɎ əŬɘ 

ɛŮɚɏŰɖ ŬɜɗɟɤˊɞɔŮɜɩɜ ˊŬɟŬɔɧɜŰɤɜ [ɆŬɛɞȶɚɖ, 2008; ɀɘɢŬɖɚɑŭɞɡ, 2011; 

ɀŬɟŬɔəɞɡŭɎəɖɠ, 2014]. 
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3  ȹȺȹɃɀȺɁȷ ȾȷȽ ɄɅɃȺɄȺɂȺɅũȷɆȽȺɆ  

ɆŰɞ əŮűɎɚŬɘɞ ŬɡŰɧ ˊŮɟɘɔɟɎűŮŰŬɘ ŬɟɢɘəɎ ɖ ůɡɚɚɞɔɐ ŭŮŭɞɛɏɜɤɜ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ůŰɖɜ ŮɟɔŬůɑŬ əŬɘ ɛŮŰɏˊŮɘŰŬ ɖ ɛŮɗɞŭɞɚɞɔɑŬ Űɤɜ ɓŬůɘəɩɜ 

ˊɟɞŮˊŮɝŮɟɔŬůɘɩɜ ˊɞɡ ŬəɞɚɞɨɗɖůŬɜ, ˊɟɘɜ Űɖɜ ŮűŬɟɛɞɔɐ Űɖɠ əɨɟɘŬɠ ɛŮɗɞŭɞɚɞɔɑŬɠ. 

3.1 Ɇɡɚɚɞɔɐ ȹŮŭɞɛɏɜɤɜ 

Ʉɟɘɜ Ŭˊɧ ɞˊɞɘŬŭɐˊɞŰŮ ŮˊŮɝŮɟɔŬůɑŬ ɐŰŬɜ ŬˊŬɟŬɑŰɖŰɖ ɖ ůɡɚɚɞɔɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ 

ˊɞɡ ɗŬ ŬɝɘɞˊɞɘɞɨɜŰŬɜ ɔɘŬ Űɖɜ ŮɝŬɔɤɔɐ ŬˊɞŰŮɚŮůɛɎŰɤɜ. ȼ ůɡɚɚɞɔɐ ŭŮŭɞɛɏɜɤɜ 

ŬűɞɟɞɨůŮ Űɘɠ əŬŰŬɔɟŬűɏɠ əŬɘ ɛŮŰɟɐůŮɘɠ ůŰɞ ˊŮŭɑɞ əŬɘ Űɖɜ ˊŬɟŬɚŬɓɐ Űɤɜ 

ŭɞɟɡűɞɟɘəɩɜ Ůɘəɧɜɤɜ WorldView-2 əŬɘ Pleiades-1B, ɔɘŬ ŰŬ ɏŰɖ 2012, 2013 əŬɘ 2014. 

ȳɚŮɠ ɞɘ ŭɘŬŭɘəŬůɑŮɠ ɡɚɞˊɞɘɐɗɖəŬɜ ɛɏůŬ ůŰɞ ɢɟɞɜɘəɧ Ůɨɟɞɠ Ñ2 ŮɓŭɞɛɎŭŮɠ ˊɟɘɜ Űɖɜ 

ɏɜŬɟɝɖ Űɞɡ ˊŮɟəŬůɛɞɨ (v®raison), ɢɟɞɜɘəɧ ůŰɎŭɘɞ ˊɞɡ ɗŮɤɟŮɑŰŬɘ ɧŰɘ ŮɑɜŬɘ Űɞ ɓɏɚŰɘůŰɞ 

ɔɘŬ Űɖ ŭɘŮɜɏɟɔŮɘŬ ŮűŬɟɛɞɔɩɜ ŬɛˊŮɚɞɡɟɔɑŬɠ ŬəɟɘɓŮɑŬɠ [Lamb et al.,2004]. Ƀ 

ˊŮɟəŬůɛɧɠ ŮɑɜŬɘ Űɞ ůŰɎŭɘɞ ɤɟɑɛŬɜůɖɠ Űɞɡ ŬɛˊŮɚɘɞɨ, əŬŰɎ Űɞ ɞˊɞɑɞ ɖ ɟɧɔŬ Űɞɡ 

ůŰŬűɡɚɘɞɨ ɛŮɔŬɚɩɜŮɘ əŬɘ ŬɟɢɑɕŮɘ ɜŬ ŬˊɞəŰɎ ŮɜŰɞɜɧŰŮɟɞ ɢɟɩɛŬ. ɇɞ ůɨɜɞɚɞ Űɤɜ 

ŮɟɔŬůɘɩɜ ɡɚɞˊɞɘɐɗɖəŮ ůŮ ŰɏůůŮɟɘɠ əŬŰŮɝɞɢɐɜ ɞɘɜɞˊŬɟŬɔɤɔɘəɏɠ ˊŮɟɘɞɢɏɠ Űɖɠ 

ȺɚɚɎŭŬɠ, ɓŬůɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ɞˊɞɑɤɜ ˊŮɟɘɔɟɎűɞɜŰŬɘ ůŰɖɜ ŮˊɧɛŮɜɖ 

ˊŬɟɎɔɟŬűɞ. 

3.1.1 ɄŮɟɘɞɢɏɠ ɛŮɚɏŰɖɠ 

ȼ ůɡɚɚɞɔɐ ŭŮŭɞɛɏɜɤɜ ɡɚɞˊɞɘɐɗɖəŮ ůŮ ŰɏůůŮɟɘɠ ŭɘŬűɞɟŮŰɘəɏɠ ɞɘɜɞˊŬɟŬɔɤɔɘəɏɠ 

ˊŮɟɘɞɢɏɠ Ŭˊɧ Űɖɜ əŮɜŰɟɘəɐ ɤɠ Űɖ ɓɧɟŮɘŬ ȺɚɚɎŭŬ. ȳɚŮɠ ɞɘ ˊŮɟɘɞɢɏɠ Ŭɜɐəɞɡɜ ůŮ 

ůɡɔəŮəɟɘɛɏɜŮɠ ɕɩɜŮɠ ˊɟɞůŰŬŰŮɡɧɛŮɜɖɠ ɞɜɞɛŬůɑŬɠ ˊɟɞɏɚŮɡůɖɠ (ɄɃɄ) ɐ ɕɩɜŮɠ 

ˊɟɞůŰŬŰŮɡɧɛŮɜɖɠ ɔŮɤɔɟŬűɘəɐɠ ɏɜŭŮɘɝɖɠ (ɄũȺ).  

ȼ ˊɟɩŰɖ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ, Űɞ ɞɟɞˊɏŭɘɞ Űɖɠ ɇɟɎˊŮɕŬɠ, ɓɟɑůəŮŰŬɘ ůŰɞ ɓɧɟŮɘɞ ŰɛɐɛŬ 

Űɖɠ ɄŮɚɞˊɞɜɜɐůɞɡ, ɛɏůŬ ůŰɖ ɕɩɜɖ ɞɑɜɤɜ ɄũȺ ɄɚŬɔɘɏɠ ȷɘɔɘŬɚŮɑŬɠ, ůŮ ɡɣɧɛŮŰɟɞ 

ˊŮɟɑˊɞɡ 800ɛ. ɃəŰɩ ŭɘŬűɞɟŮŰɘəɏɠ ˊɞɘəɘɚɑŮɠ əŬɚɚɘŮɟɔɞɨɜŰŬɘ ůŰɖɜ ˊŮɟɘɞɢɐ, Ůə Űɤɜ 

ɞˊɞɑɤɜ Űɞ Syrah əŬɘ Űɞ Sauvignon Blanc ɗŮɤɟɞɨɜŰŬɘ ɞɘ ůɖɛŬɜŰɘəɧŰŮɟŮɠ ɔɘŬ Űɖɜ 

ɞɘɜɞˊɞɑɖůɖ. ȼ ŭŮɨŰŮɟɖ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ, ɞ ɀŮɔŬˊɚɎŰŬɜɞɠ, ɓɟɑůəŮŰŬɘ ůŰɖɜ əŮɜŰɟɘəɐ 

ɖˊŮɘɟɤŰɘəɐ ȺɚɚɎŭŬ, ɛɏůŬ ůŰɖ ɕɩɜɖ ɞɑɜɤɜ ɄũȺ ȾɞɘɚɎŭŬ ȷŰŬɚɎɜŰɖɠ, ůŮ ɡɣɧɛŮŰɟɞ 

ˊŮɟɑˊɞɡ 60ɛ. ɄɎɜɤ Ŭˊɧ 20 ŭɘŬűɞɟŮŰɘəɏɠ ˊɞɘəɘɚɑŮɠ əŬɚɚɘŮɟɔɞɨɜŰŬɘ ůŰɖ ůɡɔəŮəɟɘɛɏɜɖ 

ˊŮɟɘɞɢɐ. ɆŰɞ ˊɚŬɑůɘɞ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ŮɟɔŬůɑŬɠ ŮůŰɘɎůŬɛŮ ůŰɖ ɛŮɚɏŰɖ ɏɝɘ Ůɝô 

ŬɡŰɩɜ, ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɤɜ Űɤɜ Ůɡɟɏɤɠ əŬɚɚɘŮɟɔɞɨɛŮɜɤɜ Chardonnay, ɅɞɛˊɧɚŬ 

əŬɘ Cabernet Sauvignon. ȼ ŰɟɑŰɖ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ, ɖ ɁɎɞɡůŬ, ɓɟɑůəŮŰŬɘ ůŰɖ ŭɡŰɘəɐ 

ɀŬəŮŭɞɜɑŬ, ɛɏůŬ ůŰɖ ɕɩɜɖ ɞɑɜɤɜ ɄɃɄ ɁɎɞɡůŬ, əŬɘ ůɡɔəŮəɟɘɛɏɜŬ əɞɜŰɎ ůŰɞɜ 

ɞɘəɘůɛɧ ũɘŬɜɜŬəɞɢɩɟɘ. ɇɞ ɡɣɧɛŮŰɟɞ Űɖɠ ˊŮɟɘɞɢɐɠ ŮɑɜŬɘ ˊŮɟɑˊɞɡ 200ɛ. ˊɎɜɤ Ŭˊɧ Űɖ 

ůŰɎɗɛɖ Űɖɠ ɗɎɚŬůůŬɠ. ɄɎɜɤ Ŭˊɧ 10 ˊɞɘəɘɚɑŮɠ əŬɚɚɘŮɟɔɞɨɜŰŬɘ ůŰɖɜ ˊŮɟɘɞɢɐ, Ůə Űɤɜ 

ɞˊɞɑɤɜ Űɞ ɂɘɜɧɛŬɡɟɞ, Űɞ Merlot əŬɘ Űɞ Syrah ŬɝɘɞˊɞɘɞɨɜŰŬɘ ɤɠ Ůˊɑ Űɞ ˊɚŮɑůŰɞɜ ůŰɖɜ 
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ˊŬɟŬɔɤɔɐ əɟŬůɘɞɨ. ȼ ŰɏŰŬɟŰɖ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ, Űɞ ȷɛɨɜŰŬɘɞ, ɓɟɑůəŮŰŬɘ ůŰɞ 

ɓɞɟŮɘɞŭɡŰɘəɧ Ɏəɟɞ Űɖɠ ɀŬəŮŭɞɜɑŬɠ, əɞɜŰɎ ůŰɞɜ ɞɘəɘůɛɧ Űɞɡ ȷɛɡɜŰŬɑɞɡ əŬɘ ɛɏůŬ ůŰɖ 

ɕɩɜɖ ɞɑɜɤɜ ɄɃɄ ȷɛɡɜŰŬɑɞɡ. ɆŰɖɜ ˊŮɟɘɞɢɐ əŬɚɚɘŮɟɔɞɨɜŰŬɘ ˊɞɚɚɏɠ ˊɞɘəɘɚɑŮɠ 

Ŭɛˊɏɚɞɡ, Ůə Űɤɜ ɞˊɞɑɤɜ ŮˊɘəŮɜŰɟɤɗɐəŬɛŮ ůŰɖ ɛŮɚɏŰɖ Űɤɜ Syrah, Tannat əŬɘ 

Montepulciano. 

 

ɆɢɐɛŬ 3.1 - Ƀɘ ˊŮɟɘɞɢɏɠ ɛŮɚɏŰɖɠ ůŰɞɜ ŮɚɚŬŭɘəɧ ɢɩɟɞ. 

 

3.1.2 ȺɟɔŬůɑŮɠ ɡˊŬɑɗɟɞɡ 

ȼ ůɡɚɚɞɔɐ ŭŮŭɞɛɏɜɤɜ ɛɏůɤ Űɤɜ ŮɟɔŬůɘɩɜ ɡˊŬɑɗɟɞɡ ˊŮɟɘɚɎɛɓŬɜŮ Űɖ ŭɖɛɘɞɡɟɔɑŬ 

ŬɡŰɞůɢŮŭɑɤɜ-əɟɞəɑ ɔɘŬ Űɘɠ ɗɏůŮɘɠ Űɤɜ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ əŬɘ Űɘɠ ˊɞɘəɘɚɑŮɠ əŬɚɚɘɏɟɔŮɘŬɠ 

Ŭɛˊɏɚɞɡ əŬɗɩɠ əŬɘ Űɘɠ əŬŰŬɔɟŬűɏɠ ɛŮ űŬůɛŬŰɞɔɟɎűɞ ɢŮɘɟɧɠ. Ƀɘ ɛɏɟŮɠ ŭɘŮɝŬɔɤɔɐɠ 

Űɖɠ ůɡɚɚɞɔɐɠ ŭŮŭɞɛɏɜɤɜ ŮˊɘɚɏɢɗɖəŬɜ ɜŬ ŮɑɜŬɘ ɛɏůŬ ůŰɞ ŭɘɎůŰɖɛŬ ˊɞɡ ɞ ŭɞɟɡűɧɟɞɠ 

ɏəŬɜŮ ɚɐɣɖ Űɤɜ Ůɘəɧɜɤɜ, ɩůŰŮ Űɧůɞ ɞɘ ůɡɜɗɐəŮɠ əŬŰŬɔɟŬűɐɠ ɧůɞ əŬɘ Űɞ ɢɟɞɜɘəɧ 

ůŰɎŭɘɞ ůŰɖ ɕɤɐ Űɞɡ ŬɛˊŮɚɘɞɨ, ɜŬ ɛɖɜ ŭɘŬűɏɟɞɡɜ ůɖɛŬɜŰɘəɎ. 

ȼ ŭɖɛɘɞɡɟɔɑŬ Űɤɜ ŬɡŰɞůɢŮŭɑɤɜ ɏɔɘɜŮ ɛŮ ŮˊɘŰɧˊɞɡ ůɢŮŭɘŬůɛɧ əŬɘ Űɖ ɓɞɐɗŮɘŬ/ɡˊɧŭŮɘɝɖ 

Űɤɜ Ŭɜɗɟɩˊɤɜ Űɤɜ ůɡɜŮɟɔŬɕɧɛŮɜɤɜ ɞɘɜɞˊɞɘŮɑɤɜ. ɆŮ ɞɟɘůɛɏɜŮɠ ˊŮɟɘɞɢɏɠ ɡˊɐɟɢŬɜ 

ŭɘŬɗɏůɘɛɞɘ ɢɎɟŰŮɠ Ŭˊɧ ŰŬ ɞɘɜɞˊɞɘŮɑŬ ɛŮ Űɖ ɗɏůɖ Űɤɜ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ əŬɘ Űɘɠ 

űɡŰŮɛɏɜŮɠ ˊɞɘəɘɚɑŮɠ-əɚɩɜɞɡɠ, ɞɘ ɞˊɞɑɞɘ əŬŰɎ Űɘɠ ŮɟɔŬůɑŮɠ ˊŮŭɑɞɡ ŮˊɘɓŮɓŬɘɩɗɖəŬɜ 

ɐ/əŬɘ ŮˊɘəŬɘɟɞˊɞɘɐɗɖəŬɜ.  
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(Ŭ) 

(ɓ) 

ɆɢɐɛŬ 3.2 - (Ŭ) ȷɡŰɞůɢɏŭɘɞ-əɟɞəɑ ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŮ əŬŰɎ Űɖ ůɡɚɚɞɔɐ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɖɜ 
ˊŮɟɘɞɢɐ Űɞɡ ɀŮɔŬˊɚŬŰɎɜɞɡ əŬɘ (ɓ) ŰɛɐɛŬ Űɞɡ ɢɎɟŰɖ ɡˊɎɟɢɞɡůŬɠ əŬŰɎůŰŬůɖɠ ɞ́ɘəɘɚɘɩɜ-

əɚɩɜɤɜ, ˊɞɡ ŭɧɗɖəŮ Ŭˊɧ Űɞ ɞɘɜɞˊɞɘŮɑɞ Ⱦɡɟ ũɘɎɜɜɖ, ɔɘŬ Űɖɜ ˊŮɟɘɞɢɐ ȷɛɨɜŰŬɘɞ. 

 

ȺəŰɧɠ Ŭˊɧ Űɖ ŭɖɛɘɞɡɟɔɑŬ ŬɡŰɞůɢŮŭɑɤɜ ɏɔɘɜŬɜ ŮəŬŰɞɜŰɎŭŮɠ əŬŰŬɔɟŬűɏɠ ˊɞɘəɘɚɘɩɜ 

Ŭɛˊɏɚɞɡ ŬɚɚɎ əŬɘ Ɏɚɚɤɜ ůŰɞɘɢŮɑɤɜ ɛŮ ɢɟɐůɖ Űɞɡ űŬůɛŬŰɞɔɟɎűɞɡ ɢŮɘɟɧɠ. Ƀ 

űŬůɛŬŰɞɔɟɎűɞɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɐŰŬɜ ɞ GER 1500 Űɖɠ Spectra Vista 

Corporation ɛŮ ɟŬŭɘɞɛŮŰɟɘəɧ Ůɨɟɞɠ Ŭˊɧ 350nm ɏɤɠ 1050nm əŬɘ 512 əŬɜɎɚɘŬ. ɇɞ 

ɧɟɔŬɜɞ ŬɡŰɧ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɘŬ Űɖɜ əŬŰŬɔɟŬűɐ Űɖɠ ŬɜŬəɚɩɛŮɜɖɠ ŬəŰɘɜɞɓɞɚɑŬɠ 

Űɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ əŬɘ əɡɟɑɤɠ Űɤɜ ŭɘŬűɞɟŮŰɘəɩɜ ˊɞɘəɘɚɘɩɜ Ŭɛˊɏɚɞɡ. ȺəŰɧɠ Ŭˊɧ Űɘɠ 

ŭɘŬűɞɟŮŰɘəɏɠ ˊɞɘəɘɚɑŮɠ əŬŰŬɔɟɎűɖəŬɜ əŬɘ ŭɘŬűɞɟŮŰɘəɏɠ əŬŰŬůŰɎůŮɘɠ ɡɔŮɑŬɠ əŬɘ 

ŭɘŬűɞɟŮŰɘəɎ ŮˊɑˊŮŭŬ ůŰɟŮɠ Űɞɡ ŬɛˊŮɚɘɞɨ.  
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Ɇɡɜɐɗɤɠ ɖ əŬŰŬɔɟŬűɐ ˊŮɟɘɚɎɛɓŬɜŮ ɏɜŬ ŰŮŰɟɎɔɤɜɞ 5cm X 5cm, ůŰɞ ɞˊɞɑɞ ɔɘɜɧŰŬɜ 

ˊɟɞůˊɎɗŮɘŬ əŬŰŬɔɟŬűɐɠ Ŭɛɘɔɞɨɠ űɡɚɚɩɛŬŰɞɠ ɢɤɟɑɠ ŰŬ ůŰɞɘɢŮɑŬ Űɞɡ ɡˊɞɓɎɗɟɞɡ. 

ũɘŬ Űɖɜ Ŭˊɞűɡɔɐ ɢɞɜŭɟɞŮɘŭɩɜ ůűŬɚɛɎŰɤɜ əŬŰɎ Űɖɜ ŭɘŬŭɘəŬůɑŬ ůɡɚɚɞɔɐɠ ŭŮŭɞɛɏɜɤɜ 

ůɡɜɏɓŬɚŬɜ Űɧůɞ Űɞ laser ůŰɧɢŮɡůɖɠ Űɞɡ ɞɟɔɎɜɞɡ, ɧůɞ əŬɘ ɖ ˊɟɞŮˊɘɚŮɔɛɏɜɖ ɟɨɗɛɘůɖ 

əŬŰŬɔɟŬűɐɠ ɛɏůɞɡ ɧɟɞɡ ˊɞɚɚŬˊɚɩɜ ɛŮŰɟɐůŮɤɜ ɞ ɞˊɞɑɞɠ əŬŰŬɔɟɎűŮŰŬɘ ůŰɖɜ ɛɜɐɛɖ 

ɤɠ ŰŮɚɘəɐ Űɘɛɐ. ɆŰɖɜ ˊɟɞəŮɘɛɏɜɖ ˊŮɟɑˊŰɤůɖ, ŮˊɘɚɏɢɗɖəŮ ɛɏůɞɠ ɧɟɞɠ 3 ɛŮŰɟɐůŮɤɜ.  

ȼ ɚŬɛˊŮɟŰɘŬɜɐ ˊɚɎəŬ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɘŬ Űɖɜ əŬŰŬɔɟŬűɐ Űɖɠ ŬəŰɘɜɞɓɞɚɑŬɠ 

ŬɜŬűɞɟɎɠ (irradiance) ůŰɘɠ ˊŮɟɘɞɢɏɠ Űɤɜ ůŰɧɢɤɜ ŬˊŬɘŰɞɨɛŮɜɞ ŭŮŭɞɛɏɜɞ ɔɘŬ Űɞɜ 

ɡˊɞɚɞɔɘůɛɧ Űɖɠ ŬɜŬəɚŬůŰɘəɧŰɖŰŬɠ (reflectance) ˊɞɡ ɡˊɞɚɞɔɑůŰɖəŮ əŬŰɎ Űɖɜ 

ɛŮŰɏˊŮɘŰŬ ŮˊŮɝŮɟɔŬůɑŬ, ŮˊɘŰɟɏˊɞɜŰŬɠ Űɖɜ ŬɜŮɝŬɟŰɖůɑŬ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ Ŭˊɧ Űɘɠ 

Űɞˊɘəɏɠ ŬŰɛɞůűŬɘɟɘəɏɠ ůɡɜɗɐəŮɠ (ɖɚɘɞűɎɜŮɘŬ, ɗŮɟɛɞəɟŬůɑŬ, ɡɔɟŬůɑŬ) 

[Ƀɘəɞɜɧɛɞɡ,2014]. ȺˊɘˊɟɧůɗŮŰŬ Űɞ ɧɟɔŬɜɞ ůɡɜŭŮɧŰŬɜ ɛŮ ůɨůŰɖɛŬ GPS ɩůŰŮ ɜŬ 

ɡˊɎɟɢɞɡɜ ŭɘŬɗɏůɘɛŮɠ ˊɚɖɟɞűɞɟɑŮɠ əŬɘ ɔɘŬ Űɖ ɢɤɟɘəɐ ɗɏůɖ əɎɗŮ əŬŰŬɔɟŬűɐɠ.  

3.1.3 ɄɞɚɡűŬůɛŬŰɘəɎ ŰɖɚŮˊɘůəɞˊɘəɎ ŭŮŭɞɛɏɜŬ WorldView-2 əŬɘ Pleiades-1B 

Ƀ əɞɟɛɧɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ɐŰŬɜ ɞɘ ŭɞɟɡűɞɟɘəɏɠ ŮɘəɧɜŮɠ 

Ŭˊɧ Űɞɡɠ ŭɞɟɡűɞɟɘəɞɨɠ ŬɘůɗɖŰɐɟŮɠ ˊɞɚɨ ɡɣɖɚɐɠ ŬɜɎɚɡůɖɠ WorldView-2 əŬɘ 

Pleiades-1B. ɆŰɘɠ ŮˊɧɛŮɜŮɠ ˊŬɟŬɔɟɎűɞɡɠ ˊŬɟŬŰɑɗŮɜŰŬɘ əɎˊɞɘŬ ɓŬůɘəɎ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ŭɞɟɡűɧɟɤɜ. 

ǷŬȍŬȇŰȄȍȆůŰȆȇǼ ŰȌȏ ŭȌȍȏűȕȍȌȏ WorldView- 2  

ʋ˖ˊʽˁʺ ɮ˄ʱ˂ˎˋʹ 
лΦрл Ƴ ˉʰʴ˔ˊ˖˃ʰˍʽˁˈ  
н Ƴ ˉˇ˂ˎ˒ʰˋ˃ʰˍʽˁˈ  

ʊʰˋ˃ʰˍʽˁˈ ɳˏˊˇˌ 

ʃʰʴˊ˖˃ʰˍʽˁˈΥ прл-800nm 
ʃʰˊʱˁˍʽˇ ɾˉ˂ʶ: 400-550 nm 

ɾˉ˂ʶΥ 450-510 nm 

ʃˊʱˋʽ˄ˇΥ рмл-580 nm 

ɼʾˍˊʽ˄ˇΥ 585-625 nm 

ɼˈˁˁʽ˄ˇΥ сол-690 nm 

ʁˊʽʰˁˈ ɼˈˁˁʽ˄ˇΥ тлр-745 nm 

ɳʴʴˏˌ ʇˉʷˊˎʻˊˇ мΥ 770-895 nm 

ɳʴʴˏˌ ʇˉʷˊˎʻˊˇ нΥ 860-1040 nm 

ʄʰʵʽˇ˃ʶˍˊʽˁʺ ɮ˄ʱ˂ˎˋʹ 11bits 

ɾˇˊ˒ʺ ʅˎ˃ˉʾʶˋʹˌ ɳʽˁˈ˄ʰˌ GeoTIFF 

ʅˎ˔˄ˈˍʹˍʰ ɳˉʰ˄ʶˉʾˋˁʶ˕ʹˌ  мΣм ʹ˃ʷˊʶˌ  

ɾʷʴʽˋˍʹ ɴˁˍʰˋʹ ʅˎ˂˂ˇʴʺˌ  
ˋʶ ʷ˄ʰ ˉʷˊʰˋ˃ʰ 

- 96 x 110 km ό˃ˇ˄ˇʶʽˁˇ˄ʽˁʺύ 

- 48 x 110 km (ˋˍʷˊʶˇ) 

ɄɑɜŬəŬɠ 3.1 - ȸŬůɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ ŭɞɟɡűɧɟɞɡ WorldView-2. 
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- ȹɞɟɡűɞɟɘəɧɠ ȷɘůɗɖŰɐɟŬɠ WorldView-2 

Ƀ ŭɞɟɡűɧɟɞɠ ŬɡŰɧɠ ɝŮɢɤɟɑɕŮɘ ůŮ ůɢɏůɖ ɛŮ Űɞɡɠ Ɏɚɚɞɡɠ əŬɗɩɠ ŮɑɜŬɘ ɞ ˊɟɩŰɞɠ 

ŭɞɟɡűɧɟɞɠ ˊɞɚɨ ɡɣɖɚɐɠ ŮɡəɟɑɜŮɘŬɠ ɛŮ ɞɢŰɩ ˊɞɚɡűŬůɛŬŰɘəɎ əŬɜɎɚɘŬ. Ƀ WV2 

ˊŬɟɏɢŮɘ ɢɤɟɘəɐ ŬɜɎɚɡůɖ ˊŬɔɢɟɤɛŬŰɘəɐɠ ŮɘəɧɜŬɠ 0.5m əŬɘ ˊɞɚɡűŬůɛŬŰɘəɐɠ 2m. ɇɞ 

ɨɣɞɠ ˊŰɐůɖɠ Űɞɡ ŭɞɟɡűɧɟɞɡ ŮɑɜŬɘ 770 ɢɚɛ. ɇɞ ɔŮɤŭŬɘŰɘəɧ ůɨůŰɖɛŬ ŬɜŬűɞɟɎɠ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŰɘɠ ŮɘəɧɜŮɠ ŮɑɜŬɘ Űɞ WGS 84 (World Geodetic System). Ƀ 

ŭɞɟɡűɧɟɞɠ ŬɡŰɧɠ ŮəŰɧɠ Ŭˊɧ ŰŬ ůɡɜɐɗɖ ŰɏůůŮɟŬ əŬɜɎɚɘŬ ɀˊɚŮ (Blue), ɄɟɎůɘɜɞ 

(Green), Ⱦɧəəɘɜɞ (Red) əŬɘ Ⱥɔɔɨɠ Ɉˊɏɟɡɗɟɞ (NIR) əŬŰŬəŮɟɛŬŰɑɕŮɘ ˊŮɟɘůůɧŰŮɟɞ Űɞ 

űɎůɛŬ əŬɘ ˊɟɞůűɏɟŮɘ ŰɏůůŮɟŬ ɜɏŬ əŬɜɎɚɘŬ ŰŬ ɄŬɟɎəŰɘɞ ɀˊɚŮ (Coastal Blue), Űɞ 

ȾɑŰɟɘɜɞ (Yellow), Űɞ ɃɟɘŬəɧ Ⱦɧəəɘɜɞ (Red-Edge) əŬɘ ŭŮɨŰŮɟɞ Ůɔɔɨɠ ɡˊɏɟɡɗɟɞ (NIR2). 

ȾɎɗŮ əŬɜɎɚɘ Űɞɡ WV2 ŮɜŭŮɑəɜɡŰŬɘ ɔɘŬ ŭɘŬűɞɟŮŰɘəɏɠ ŮűŬɟɛɞɔɏɠ əŬɘ ŰŬ ɜɏŬ əŬɜɎɚɘŬ 

ɏɢɞɡɜ ůɢŮŭɘŬůŰŮɑ ɏŰůɘ ɩůŰŮ ɜŬ ˊɟɞůűɏɟɞɡɜ Ůˊɘˊɚɏɞɜ ŭɡɜŬŰɧŰɖŰŮɠ ůŰɖɜ ŮɟɛɖɜŮɑŬ 

Űɤɜ Ůɘəɧɜɤɜ (ɆɢɐɛŬ 3.3). ɇɞ ˊŬɔɢɟɤɛŬŰɘəɧ əŬɜɎɚɘ ɏɢŮɘ Ůɨɟɞɠ Ŭˊɧ 450-800nm.  

Coastal Blue (400-450 nm)  

Á ɿʷˇ ˁʰ˄ʱ˂ʽ 

Á ɮˉˇˊˊˇ˒ʱˍʰʽ ʰˉˈ ˍʹ ˔˂˖ˊˇ˒ˏ˂˂ʹ ̀ ˍʰ ˎʴʽʺ 
˒ˎˍʱ 

Á ɳ˂ʱ˔ʽˋˍʹ ʰˉˇˊˊˈ˒ʹˋʹ ˋˍˇ ˄ʶˊˈ ˁʰʽ ʻʰ 
ʺˍʰ˄ ʽʵʰ˄ʽˁˈ ʴʽʰ ˋʶ ʲʰʻˎ˃ʶˍˊʽˁʷˌ ˃ʶ˂ʷˍʹˌ 

Á ɳˉʹˊʶʱʸʶˍʰʽ ˋʹ˃ʰ˄ˍʽˁʱ ʰˉˈ ˍʹ˄ 
ʰˍ˃ˇˋ˒ʰʽˊʽˁʺ ˋˁʷʵʰˋʹ ˁʰʽ ˃ˉˇˊʶʾ ˄ʰ 
ʲʶ˂ˍʽ˗ˋʶʽ ˍʽˌ ʰˍ˃ˇˋ˒ʰʽˊʽˁʷˌ ʵʽˇˊʻ˗ˋʶʽˌ 

Red (630-690 nm)  

Á ʅˍʶ˄ˈˍʶˊˇ ʰˉˈ ˍˇ ʰ˄ˍʾˋˍˇʽ˔ˇ ˍˇˎ Quickbird 
ˁʰʽ ˃ʶ ˃ʶˍʰˁʾ˄ʹˋʹ ˉˊˇˌ ˃ʶʴʰ˂ˏˍʶˊʰ ˃ʺˁʹ 
ˁˏ˃ʰˍˇˌ 

Á ɼʰ˂ˏˍʶˊʰ ʶˉʽˁʶ˄ˍˊ˖˃ʷ˄ˇ ˋˍʹ˄ 
ʰˉˇˊˊˈ˒ʹˋʹ ʰˉˈ ˍʹ ˔˂˖ˊˇ˒ˏ˂˂ʹ ˋˍʰ ˎʴʽʺ 
˒ˎˍʱ 

Á ɮˉˈ ˍʰ ˋʹ˃ʰ˄ˍʽˁˈˍʶˊʰ ˁʰ˄ʱ˂ʽʰ ʴʽʰ ˍʹ 
ʵʽʱˁˊʽˋʹ ʲ˂ʱˋˍʹˋʹˌ 

Á ʃˇ˂ˏ ˔ˊʺˋʽ˃ˇ ˋˍʹ˄ ˍʰ˅ʽ˄ˈ˃ʹˋʹ ˍˇˎ ʴˎ˃˄ˇˏ 
˔˗˃ʰˍˇˌΣ ˍ˖˄ ʵˊˈ˃˖˄ ˁʰʽ ˍ˖˄ ʴʶ˖˂ˇʴʽˁ˗˄ 
˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ 

Blue (450-510 nm)  

Á ʃʰ˄ˇ˃ˇʽˈˍˎˉˇ ˃ʶ ʰˎˍˈ ˍˇˎ Quickbird 

Á ɮˉˇˊˊˇ˒ʱˍʰʽ ʶˏˁˇ˂ʰ ʰˉˈ ˍʹ ˔˂˖ˊˇ˒ˏ˂˂ʹ 
ˋˍʰ ˒ˎˍʱ 

Á ʃʰˊʷ˔ʶʽ ˁʰ˂ʺ ʵʽʶʾˋʵˎˋʹ ˋˍˇ ˄ʶˊˈ 

Á ɳˉʹˊʶʱʸʶˍʰʽ ˂ʽʴˈˍʶˊˇ ʰˉˈ ˍʹ˄ 
ʰˍ˃ˇˋ˒ʰʽˊʽˁʺ ˋˁʷʵʰˋʹ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ 
Coastal Blue 

Red-Edge (705-745 nm)  

Á ɿʷˇ ˁʰ˄ʱ˂ʽ 

Á ʆˇˉˇʻʶˍʹ˃ʷ˄ˇ ˋˍˊʰˍʹʴʽˁʱ ˋˍʹ˄ ʷ˄ʰˊ˅ʹ ˍʹˌ 
ˎ˕ʹ˂ʺˌ ʰ˄ʰˁ˂ʰˋˍʽˁˈˍʹˍʰˌ ˋˍʹ˄ ʰˉˈˁˊʽˋʹ 
ˍʹˌ ʲ˂ʱˋˍʹˋʹˌ 

Á ʃˇ˂ˏ ʰ˅ʽˇˉˇʽʺˋʽ˃ˇ ˋˍʹ ˃ʷˍˊʹˋʹ ˍʹˌ ˎʴʶʾʰˌ 
ˍ˖˄ ˒ˎˍ˗˄ ˁʰʽ ˋˍʹ˄ ˍʰ˅ʽ˄ˈ˃ʹˋʹ ˍʹˌ 
ʲ˂ʱˋˍʹˋʹˌ 

Green (510-580 nm)  

Á ʅˍʶ˄ˈˍʶˊˇ ʰˉˈ ˍˇ ʰ˄ˍʾˋˍˇʽ˔ˇ ˍˇˎ Quickbird 

Á ɹˁʰ˄ˈ ˄ʰ ʶˋˍʽʱˋʶʽ ˃ʶ ˃ʶʴʰ˂ˏˍʶˊʹ ʰˁˊʾʲʶʽʰ 
ˋˍˇ ˃ʷʴʽˋˍˇ ˍʹˌ ʰ˄ʰˁ˂ʰˋˍʽˁˈˍʹˍʰˌ ˍʹˌ 
ˎʴʽˇˏˌ ʲ˂ʱˋˍʹˋʹˌ 

Á ʃˇ˂ˏ ˔ˊʺˋʽ˃ˇ ˋˍʹ ʵʽʱˁˊʽˋʹ ˃ʶˍʰ˅ˏ ˍˏˉ˖˄ 
ʵʽʰ˒ˇˊʶˍʽˁˇˏ ˒ˎˍʽˁˇˏ ˎ˂ʽˁˇˏΣ ˋʶ 
ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍˇ ˁʰ˄ʱ˂ʽ ¸Ŝƭƭƻǿ 

NIR1 (770-895 nm)  

Á ʅˍʶ˄ˈˍʶˊˇ ʰˉˈ ˍˇ ʰ˄ˍʾˋˍˇʽ˔ˇ ˍˇˎ Quickbird 

Á  ʃˇ˂ˏ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈ ˋˍʹ˄ ʶˁˍʾ˃ʹˋʹ ˍˇˎ 
ˉˇˋˇˋˍˇˏ ˎʴˊʰˋʾʰˌ ˁʰʽ ˍʽˌ ʲʽˇ˃ʱʸʰˌ ˍ˖˄ 
˒ˎˍ˗˄ 

Á ɲʽʰ˔˖ˊʾʸʶʽ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʱ ˍˇˎˌ ˎʵʱˍʽ˄ˇˎˌ 
ˈʴˁˇˎˌ ʰˉˈ ˍʹ ʲ˂ʱˋˍʹˋʹΣ ʰ˄ʰʴ˄˖ˊʾʸʶʽ ʶʾʵʹ 
ʲ˂ʱˋˍʹˋʹˌ ˁʰʽ ʵʽʰ˔˖ˊʾʸʶʽ ˍˏˉˇˎˌ ʶʵʱ˒ˇˎˌ 
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Yellow (585-625 nm)  
 

Á ɿʷˇ ˁʰ˄ʱ˂ʽ 

Á ʅʹ˃ʰ˄ˍʽˁˈ ʴʽʰ ˍʹ˄ ˍʰ˅ʽ˄ˈ˃ʹˋʹ 
˔h ˊʰˁˍʹˊʽˋˍʽˁ˗˄ 

Á ɮ˄ʽ˔˄ʶˏʶʽ ˍˇ ϥˁʽˍˊʾ˄ʽˋ˃ʰϥ ˍʹˌ ʲ˂ʱˋˍʹˋʹˌ 

NIR2 (860-1040 nm)  

Á ɿʷˇ ˁʰ˄ʱ˂ʽ 

Á ɳˉʽˁʰ˂ˏˉˍʶˍʰʽ ˃ʶ ˍˇ NIRм ʰ˂˂ʱ 
ʶˉʹˊʶʱʸʶˍʰʽ ˂ʽʴˈˍʶˊˇ ʰˉˈ ˍʹ˄ 
ʰˍ˃ˇˋ˒ʰʽˊʽˁʺ ʶˉʾʵˊʰˋʹ 

Á ɲʾ˄ʶʽ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ʴʽʰ ʶˎˊˏˍʶˊʹ ʰ˄ʱ˂ˎˋʹ 
ʲ˂ʱˋˍʹˋʹˌ ˁʰʽ ˃ʶ˂ʷˍʹ ʲʽˇ˃ʱʸʰˌ 

 

ɆɢɐɛŬ 3.3 - ɇɞ Ůɨɟɞɠ ɛɐəɞɡɠ əɨɛŬŰɞɠ əŬɘ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ 8 əŬɜŬɚɘɩɜ Űɞɡ ŭɞɟɡűɧɟɞɡ 
WorldView-2. Ʉɖɔɐ : http://www.satimagingcorp.com 

 

ȼ ůɢŮŰɘəɐ űŬůɛŬŰɘəɐ Ŭˊɧəɟɘůɖ ɔɘŬ ŰŬ əŬɜɎɚɘŬ Űɞɡ ŭɞɟɡűɞɟɘəɞɨ ŬɘůɗɖŰɐɟŬ 

WorldView-2 ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɞ ɆɢɐɛŬ 3.4.  

 

ɆɢɐɛŬ 3.4 - ȼ ůɢŮŰɘəɐ űŬůɛŬŰɘəɐ Ŭˊɧəɟɘůɖ ɔɘŬ ŰŬ əŬɜɎɚɘŬ Űɞɡ ŭɞɟɡűɞɟɘəɞɨ ŬɘůɗɖŰɐɟŬ 
WorldView-2. Ʉɖɔɐ : http://www.satimagingcorp.com  

 

- ȹɞɟɡűɞɟɘəɧɠ ȷɘůɗɖŰɐɟŬɠ Pleiades-1B 

Ƀ ŭɞɟɡűɞɟɘəɧɠ ŬɘůɗɖŰɐɟŬɠ Pleiades-1B ɝŮəɑɜɖůŮ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ůŰɘɠ 2 

ȹŮəŮɛɓɟɑɞɡ Űɞɡ 2012. ȷˊɞŰŮɚŮɑ ůɨůŰɖɛŬ ˊɟɞɖɔɛɏɜɖɠ ŰŮɢɜɞɚɞɔɑŬɠ əŬɘ ůŮ ůɡɜŭɡŬůɛɧ 

ɛŮ Űɞɜ Pleiades-1ȷ ŮˊɘŰɟɏˊŮɘ Űɖɜ əŬɗɖɛŮɟɘɜɐ ŮˊŬɜŮˊɑůəŮɣɖ ůŮ ɞˊɞɘɞŭɐˊɞŰŮ ɛɏɟɞɠ 

Űɞɡ ˊɚŬɜɐŰɖ, əɎɜɞɜŰŬɠ Űɞɜ ɘŭŬɜɘəɧ ɔɘŬ Űɖ ɢŬɟŰɞɔɟɎűɖůɖ ɛŮɔɎɚɤɜ ˊŮɟɘɞɢɩɜ. 

ȷɝɘɞůɖɛŮɑɤŰɖ ŮɑɜŬɘ Ůˊɑůɖɠ, ɔɘŬ Űɞɡ ŭɞɟɡűɧɟɞɡɠ Pleiades-1, ɖ ŮɡŮɚɘɝɑŬ ˊɞɡ 

ˊɟɞůűɏɟɞɡɜ ŮˊɘŰɟɏˊɞɜŰŬɠ əɚɑůŮɘɠ ŬˊŮɘəɧɜɘůɖɠ Ŭˊɧ Űɞ ɜŬŭɑɟ əŬɘ ˊɞɚɚɞɨɠ Űɟɧˊɞɡɠ 

(modes) ůɡɚɚɞɔɐɠ ɧˊɤɠ ŮɑɜŬɘ ɞɘ ůŰŮɟŮɞůəɞˊɘəɏɠ ŬˊŮɘəɞɜɑůŮɘɠ. ɇɞ ɨɣɞɠ ˊŰɐůɖɠ Űɞɡ 

ŭɞɟɡűɧɟɞɡ ŮɑɜŬɘ 694 ɢɚɛ.  

Ƀ Pleiades-1B ˊŬɟɏɢŮɘ ŬɜɎɚɡůɖ ˊŬɔɢɟɤɛŬŰɘəɐɠ ŮɘəɧɜŬɠ 0.50m əŬɘ ˊɞɚɡűŬůɛŬŰɘəɐɠ 

2m. ɇɞ ɔŮɤŭŬɘŰɘəɧ ůɨůŰɖɛŬ ŬɜŬűɞɟɎɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŰɘɠ ŮɘəɧɜŮɠ ŮɑɜŬɘ Űɞ 

WGS 84 (World Geodetic System). Ƀ ŬɘůɗɖŰɐɟŬɠ Űɞɡ əŬŰŬəŮɟɛŬŰɑɕŮɘ Űɞ űŬůɛŬŰɘəɧ 
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Ůɨɟɞɠ ůŮ ŰɏůůŮɟŬ əŬɜɎɚɘŬ: ɀˊɚŮ (Blue), ɄɟɎůɘɜɞ (Green), Ⱦɧəəɘɜɞ (Red) əŬɘ Ⱥɔɔɨɠ 

Ɉˊɏɟɡɗɟɞ (NIR). ɆŰɞɜ ŮˊɧɛŮɜɞ ˊɑɜŬəŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ɓŬůɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ 

Űɞɡ ŭɞɟɡűɞɟɘəɞɨ ŬɘůɗɖŰɐɟŬ Pleiades-1B.\ 

 

ǷŬȍŬȇŰȄȍȆůŰȆȇǼ ŰȌȏ ŬȆůȅȄŰǾȍŬ Pleiades - 1 B  

ɶ˃ʶˊˇ˃ʹ˄ʾʰ ɳˁˍˈ˅ʶˎˋʹˌ н ɲʶˁʶ˃ʲˊʾˇˎ нлмн 

ʋ˖ˊʽˁʺ ɮ˄ʱ˂ˎˋ ́
лΦрл Ƴ ˉʰʴ˔ˊ˖˃ʰˍʽˁˈ  
н Ƴ ˉˇ˂ˎ˒ʰˋ˃ʰˍʽˁˈ  

ʊʰˋ˃ʰˍʽˁˈ ɳˏˊˇˌ 

ʃʰʴˊ˖˃ʰˍʽˁˈΥ пул-830 nm 
ɾˉ˂ʶ: 430-550 nm 
ʃˊʱˋʽ˄ˇ: 490-610 nm 
ɼˈˁˁʽ˄ˇ: 600-720 nm 
ɳʴʴˏˌ ʇˉʷˊˎʻˊˇ: 750-950 nm 

ʄʰʵʽˇ˃ʶˍˊʽˁʺ ɮ˄ʱ˂ˎˋʹ 16bits 

ɾˇˊ˒ʺ ʅˎ˃ˉʾʶˋʹˌ ɳʽˁˈ˄ʰˌ GeoTIFF 

ɱ˖˄ʾʰ ɽʺ˕ʹˌ ɹˁʰ˄ˈˌ ʴʽʰ ˂ʺ˕ʹ ˎˉˈ ˇˉˇʽʰʵʺˉˇˍʶ ʴ˖˄ʾʰ 

ʅˎ˔˄ˈˍʹˍʰ ɳˉʰ˄ʶˉʾˋˁʶ˕ʹˌ  ɼʰʻʹ˃ʶˊʽ˄ʺ 

ɴˁˍʰˋʹ ɼʰʻʹ˃ʶˊʽ˄ʺˌ ʅˎ˂˂ˇʴʺˌ 

- 100 000 00 sq.km. 

- млл ƪƳ Ȅ млл ƪƳ ό˃˖ˋʰʿˁˈύ 

- нл ƪƳ Ȅ нул ƪƳ όˋˍʷˊʶˇύ 

ɄɑɜŬəŬɠ 3.2 - ȸŬůɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ ŭɞɟɡűɧɟɞɡ Pleiades-1B. 

 

 

ɆɢɐɛŬ 3.5 - ȼ ůɢŮŰɘəɐ űŬůɛŬŰɘəɐ Ŭˊɧəɟɘůɖ ɔɘŬ ŰŬ əŬɜɎɚɘŬ Űɞɡ ŭɞɟɡűɧɟɞɡ Pleiades-1B. Ʉɖɔɐ 
: http://www.satimagingcorp.com  
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ȼ ůɢŮŰɘəɐ űŬůɛŬŰɘəɐ Ŭˊɧəɟɘůɖ ɔɘŬ ŰŬ əŬɜɎɚɘŬ Űɞɡ ŬɘůɗɖŰɐɟŬ Pleiades-1B 

ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɞ ɆɢɐɛŬ 3.5. 

ȼ ŬɛŮɟɘəɎɜɘəɖ ŮŰŬɘɟɑŬ DigitalGlobe ˊŬɟŮɑɢŮ, ɛŮŰɎ Ŭˊɧ ůɢŮŰɘəɧ ŬɑŰɖɛŬ, ůŰɞ 

ŮɟɔŬůŰɐɟɘɞ ɇɖɚŮˊɘůəɧˊɖůɖɠ Űɖɠ Ɇ.ȷ.ɇ.ɀ. ŰɏůůŮɟɘɠ ˊŬɔɢɟɤɛŬŰɘəɏɠ əŬɘ ŰɏůůŮɟɘɠ 

ˊɞɚɡűŬůɛŬŰɘəɏɠ ŮɘəɧɜŮɠ Űɞɡ ŭɞɟɡűɞɟɘəɞɨ ŬɘůɗɖŰɐɟŬ WorldView-2 ɔɘŬ Űɘɠ ˊŮɟɘɞɢɏɠ 

ɛŮɚɏŰɖɠ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ Űɞ 2012 ɏɔɘɜŮ ɚɐɣɖ Űɤɜ Ůɘəɧɜɤɜ ɔɘŬ Űɖɜ ɇɟɎˊŮɕŬ əŬɘ Űɞ 

ɀŮɔŬˊɚɎŰŬɜɞ əŬɘ Űɞ 2013 ɔɘŬ Űɖ ɁɎɞɡůŬ əŬɘ Űɞ ȷɛɨɜŰŬɘɞ.  

 

ɆɢɐɛŬ 3.6 - ɇɛɐɛŬŰŬ Űɤɜ ŭɞɟɡűɞɟɘəɩɜ Ůɘəɧɜɤɜ WorldView-2 ɔɘŬ Űɘɠ ŰɏůůŮɟɘɠ ˊŮɟɘɞɢɏɠ 
ɛŮɚɏŰɖɠ ůŮ űɡůɘəɎ ɏɔɢɟɤɛŬ ůɨɜɗŮŰŬ. 

 

ȷɜŰɑůŰɞɘɢŬ ɛŮŰɎ Ŭˊɧ ůɢŮŰɘəɧ ŬɑŰɖɛŬ, ɖ ɔŬɚɚɘəɐ ŮŰŬɘɟɑŬ Astrium (Airbus Defence and 

Space) ˊŬɟŮɑɢŮ ůŰɞ ŮɟɔŬůŰɐɟɘɞ ɛɘŬ ˊŬɔɢɟɤɛŬŰɘəɐ əŬɘ ɛɘŬ ˊɞɚɡűŬůɛŬŰɘəɐ ŮɘəɧɜŬ 

Űɞɡ ŭɞɟɡűɞɟɘəɞɨ ŬɘůɗɖŰɐɟŬ Pleiades-1B ɔɘŬ Űɖɜ ˊŮɟɘɞɢɐ Űɞɡ ȷɛɡɜŰŬɑɞɡ, ɔɘŬ Űɞ ɏŰɞɠ 

2014. ɆŰɞɜ ˊɑɜŬəŬ 3.3 ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɓŬůɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ əŬɘ ɛŮŰŬŭŮŭɞɛɏɜŬ Űɤɜ 

ˊɏɜŰŮ ŭɘŬɗɏůɘɛɤɜ ŭɞɟɡűɞɟɘəɩɜ Ůɘəɧɜɤɜ. 
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ǷŬȍŬȇŰȄȍȆůŰȆȇǼ ȇŬȆ ǮŮŰŬŭŮŭȌȉǽȊŬ ǧȌȍȏűȌȍȆȇȗȊ ǨȆȇȕȊȒȊ 

ɲˇˊˎ˒ˇˊʽˁʺ 
ɳʽˁˈ˄ʰ 

ɮˊʽʻ˃ˈˌ 
ɼʰ˄ʰ˂ʽ˗˄ 

ɶ˃ʶˊˇ˃ʹ˄ʾʰ 
ϧ ʎˊʰ ɽʺ˕ʹˌ 

ɱˊʰ˃˃ʷˌ x ʅˍʺ˂ʶˌ 

(pixels) 

ɼʷ˄ˍˊˇ 

,˒ ˂  

ǵȍǼɸŮȃŬ 

WV2  

8 (Multi) 

1 (Pan) 

31.07.2012 

09:41:41 

2877 x 2613 

11508 x 10452 

оуϲ фϥ 24.85" , 

ннϲ мнϥ 33.25" 

ǮŮȂŬɸȈǼŰŬ

ȊȌȎ WV2  

8 (Multi) 

1 (Pan) 

31.07.2012 

09:41:23 

2859 x 2573 

11436 x 10292 

оуϲплϥнрΦпмϦ , 

ноϲ мϥмоΦстϦ 

ǯǼȌȏůŬ 

WV2  

8 (Multi) 

1 (Pan) 

29.07.2013 

10:01:08 

2503 x 2607 

10012 x 10428 

плϲофϥопΦмнϦ, 

ннϲ пϥмрΦопϦ 

ǥȉȖȊŰŬȆȌ 

WV2  

8 (Multi) 

1 (Pan) 

01.08.2013 

09:50:36 

5451 x 7085 

21804 x 28340 

плϲ39'42.04", 

21ϲ п3'44.48" 

ǥȉȖȊŰŬȆȌ 

Pleiades - 1B  

 

4(Multi) 

1 (Pan) 

07.08.2014 

09:31:05 

2119 x 1843 

8478 x 7371 

плϲ40'32.72", 

21ϲ п2'51.99" 

ɄɑɜŬəŬɠ 3.3 - ȸŬůɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ əŬɘ ɛŮŰŬŭŮŭɞɛɏɜŬ Űɤɜ ŭɞɟɡűɞɟɘəɩɜ Ůɘəɧɜɤɜ. 

3.2 ɄɟɞŮˊŮɝŮɟɔŬůɑŮɠ ȹŮŭɞɛɏɜɤɜ 

ɋɠ ˊɟɞŮˊŮɝŮɟɔŬůɑŮɠ ɞɟɑɕɞɜŰŬɘ ɞɘ ŬˊŬɟŬɑŰɖŰŮɠ ŮˊŮɝŮɟɔŬůɑŮɠ ˊɞɡ ˊɟɞɖɔɐɗɖəŬɜ Űɖɠ 

ɓŬůɘəɐɠ ɛŮɗɞŭɞɚɞɔɑŬɠ. ȷɡŰɏɠ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ɓŮɚŰɘɤŰɘəɏɠ ŮˊŮɛɓɎůŮɘɠ ůŰɘɠ 

ŭɞɟɡűɞɟɘəɏɠ ŮɘəɧɜŮɠ ɛŮ Ŭɟɢɘəɐ Űɖ ɟŬŭɘɞɛŮŰɟɘəɐ əŬɘ ŬŰɛɞůűŬɘɟɘəɐ ŭɘɧɟɗɤůɖ Űɤɜ 

ˊɞɚɡűŬůɛŬŰɘəɩɜ ŭɞɟɡűɞɟɘəɩɜ Ůɘəɧɜɤɜ. ɀŮŰɎ Űɘɠ ɓŬůɘəɏɠ ŬɡŰɏɠ ŭɘɞɟɗɩůŮɘɠ ɞɘ 

ˊɞɚɡűŬůɛŬŰɘəɏɠ ŮɘəɧɜŮɠ ůɡɔɢɤɜŮɨŰɖəŬɜ (pan-sharpening) ɛŮ Űɘɠ ˊŬɔɢɟɤɛŬŰɘəɏɠ əŬɘ 

ɏŰůɘ ˊŬɟɐɢɗɖůŬɜ ˊɏɜŰŮ ɜɏŮɠ ŮɘəɧɜŮɠ ˊɞɡ ɗŬ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɜ ůŰɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ. Ƀɘ 

ůɡɔɢɤɜŮɡɛɏɜŮɠ ˊɚɏɞɜ ŮɘəɧɜŮɠ ˊŮɟɘəɧˊɖəŬɜ ůŮ ɜɏŮɠ ŭɘŬůŰɎůŮɘɠ ˊɞɡ ŬˊŮɘəɧɜɘɕŬɜ Űɖɜ 

ŮɘŭɘəɧŰŮɟɖ ˊŮɟɘɞɢɐ ˊɞɡ ɛŮɚŮŰɞɨŰŬɜ. ɋɠ ŮˊɘˊɟɧůɗŮŰɖ ŮˊŮɝŮɟɔŬůɑŬ ˊŮɟɘɔɟɎűŮŰŬɘ ɖ 

ˊŬɟŬɔɤɔɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ Ůɚɏɔɢɞɡ ɛɏůɤ ɣɖűɘɞˊɞɑɖůɖɠ, ɓɎůŮɘ Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ 

ůɡɚɚɏɢɗɖəŬɜ əŬŰɎ Űɘɠ ŮɟɔŬůɑŮɠ ˊŮŭɑɞɡ əŬɘ ŬűɞɟɞɨůŬɜ Űɖ ɗɏůɖ əŬɘ ˊɞɘəɘɚɑŬ 

əŬɚɚɘɏɟɔŮɘŬɠ Űɤɜ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ. 

3.2.1 ɅŬŭɘɞɛŮŰɟɘəɐ əŬɘ ŬŰɛɞůűŬɘɟɘəɐ ŭɘɧɟɗɤůɖ Ůɘəɧɜɤɜ 

ȾŬŰɎ Űɖɜ ŬŰɛɞůűŬɘɟɘəɐ ŭɘɧɟɗɤůɖ ŭɘŮɜŮɟɔɞɨɜŰŬɘ ɞɘ ŬˊŬɟŬɑŰɖŰŮɠ, ˊɟɘɜ Űɖɜ ŬɜɎɚɡůɖ 

Űɤɜ ŭɞɟɡűɞɟɘəɩɜ Ůɘəɧɜɤɜ, ŭɘɞɟɗɩůŮɘɠ ɩůŰŮ ɜŬ ŮɝŬɚŮɘűɗŮɑ ɖ Ŭɚɚɞɑɤůɖ ˊɞɡ 

ˊɟɞəŬɚŮɑ ůŰɖɜ ŬəŰɘɜɞɓɞɚɑŬ ɖ ŮˊɑŭɟŬůɖ Űɖɠ ŬŰɛɧůűŬɘɟŬɠ ɖ ɞˊɞɑŬ ˊŬɟŮɛɓɎɚɚŮŰŬɘ 

ɛŮŰŬɝɨ Űɞɡ ůŰɧɢɞɡ əŬɘ Űɞɡ ŭɏəŰɖ.  

H ŮˊɑŭɟŬůɖ Űɖɠ ŬŰɛɧůűŬɘɟŬɠ ůŰɖɜ ɖɚɘŬəɐ ŬəŰɘɜɞɓɞɚɑŬ ˊɞɡ ŬɜŬəɚɎŰŬɘ ůŮ ɛɘŬ 

ŮˊɘűɎɜŮɘŬ ɏɢŮɘ ɤɠ ŬˊɞŰɏɚŮůɛŬ ɛɏɟɞɠ Űɖɠ ŬəŰɘɜɞɓɞɚɑŬɠ ɜŬ ůəŮŭŬůŰŮɑ, ɜŬ 

ŬˊɞɟɟɞűɖɗŮɑ ɏɜŬ Ɏɚɚɞ əŬɘ Űɞ ɡˊɧɚɞɘˊɞ ɜŬ űŰɎůŮɘ ůŰɞ ŭɞɟɡűɞɟɘəɧ ŬɘůɗɖŰɐɟŬ. ȼ 

ŮˊɘűɎɜŮɘŬ Űɞɡ ŮŭɎűɞɡɠ ŭŮɜ ŭɏɢŮŰŬɘ ɧɛɤɠ ɛɧɜɞ Űɖɜ ɎɛŮůɖ ŬəŰɘɜɞɓɞɚɑŬ Űɞɡ ɐɚɘɞɡ ŬɚɚɎ 

əŬɘ Űɖ ŭɘɎɢɡŰɖ ɖɚɘŬəɐ ŬəŰɘɜɞɓɞɚɑŬ ɖ ɞˊɞɑŬ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ Űɖ ůəɏŭŬůɖ Űɖɠ ɎɛŮůɖɠ 

ŬəŰɘɜɞɓɞɚɑŬɠ ůŰɖɜ ŬŰɛɧůűŬɘɟŬ ˊɟɘɜ ŬɡŰɐ űŰɎůŮɘ ůŰɞ ɏŭŬűɞɠ. ȼ ŭɘɎɢɡŰɖ ŬəŰɘɜɞɓɞɚɑŬ 

űŰɎɜŮɘ ůŰɞɜ ŭɞɟɡűɞɟɘəɧ ŬɘůɗɖŰɐɟŬ ŮɑŰŮ əŬŰŮɡɗŮɑŬɜ Ŭˊɧ Űɖɜ ŬŰɛɧůűŬɘɟŬ ŮɑŰŮ 

ŬɜŬəɚɩɛŮɜɖ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɞɡ ŮŭɎűɞɡɠ əŬɘ ůŮ ɜɏűɖ ɤɠ ŬəŰɘɜɞɓɞɚɑŬ ŭɘŬŭɟɞɛɐɠ. H 

ŬəŰɘɜɞɓɞɚɑŬ ˊɞɡ űŰɎɜŮɘ ůŰɞ ŭɞɟɡűɞɟɘəɧ ŬɘůɗɖŰɐɟŬ, ŬˊɞŰŮɚŮɑ Űɞ ɎɗɟɞɘůɛŬ ɧɚɤɜ Űɤɜ 
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ˊŬɟŬˊɎɜɤ ůɡɜɘůŰɤůɩɜ. ɃɡůɘŬůŰɘəɎ ɖ ŭɘɧɟɗɤůɖ ŬɡŰɐ ŬˊɞůəɞˊŮɑ ůŰɖ ˊŬɟŬɔɤɔɐ 

Ůɘəɧɜɤɜ ŬɜŬəɚŬůŰɘəɧŰɖŰŬɠ (reflectance), ɛŮ ŬűŬɑɟŮůɖ Űɤɜ ŮˊɘŭɟɎůŮɤɜ Űɖɠ 

ŬŰɛɧůűŬɘɟŬɠ Ůˊɑ Űɖɠ əŬŰŬɔŮɔɟŬɛɛɏɜɖɠ ɏɜŰŬůɖɠ Űɖɠ ŬɜŬəɚɩɛŮɜɖɠ ŬəŰɘɜɞɓɞɚɑŬɠ, Ŭˊɧ 

Űɖɜ ɞˊɞɑŬ ˊɟɞəɨˊŰŮɘ ɖ ˊɟɤŰɞɔŮɜɐɠ ŮɘəɧɜŬ Űɞɡ ŭɞɟɡűɧɟɞɡ 

ɆŰɞ ˊɟŬəŰɘəɧ ŰɛɐɛŬ, ɞɘ ŭɘŬŭɘəŬůɑŮɠ Űɤɜ ŬŰɛɞůűŬɘɟɘəɩɜ ŭɘɞɟɗɩůŮɤɜ ɔɘŬ Űɘɠ ˊɏɜŰŮ 

ˊɞɚɡűŬůɛŬŰɘəɏɠ ŭɞɟɡűɞɟɘəɏɠ ŮɘəɧɜŮɠ ɡɚɞˊɞɘɐɗɖəŬɜ ůŰɞ ɚɞɔɘůɛɘəɧ ENVI (Exelis) əŬɘ 

ˊɘɞ ůɡɔəŮəɟɘɛɏɜŬ ɛŮ ɢɟɐůɖ Űɞɡ ŮɟɔŬɚŮɑɞɡ Fast Line-of-sight Atmospheric Analysis of 

Hypercubes (FLAASHÊ). Ʉɟɘɜ Űɖɜ ŬŰɛɞůűŬɘɟɘəɐ ŭɘɧɟɗɤůɖ ɞɘ ŮɘəɧɜŮɠ ŭɘɞɟɗɩɗɖəŬɜ 

ɟŬŭɘɞɛŮŰɟɘəɎ ɛɏůɤ Űɖɠ ɟŬŭɘɞɛŮŰɟɘəɐɠ ɓŬɗɛɞɜɧɛɖůɖɠ (radiometric calibration) ɞɨŰɤɠ 

ɩůŰŮ ɞɘ ˊɟɤŰɞɔŮɜŮɑɠ ɣɖűɘŬəɏɠ Űɘɛɏɠ ˊɞɡ ŬɜŰɘˊɟɞůɤˊŮɨɞɡɜ Űɖ ůɢŮŰɘəɐ 

ŬəŰɘɜɞɜɞɓɞɚɑŬ (relative radiance) ɜŬ ɛŮŰŬŰɟŬˊɞɨɜ ůŮ Űɘɛɏɠ ŬˊɧɚɡŰɖɠ ŬəŰɘɜɞɓɞɚɑŬɠ 

(absolute radiance). 

ȷəɞɚɞɨɗɤɠ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ɓɐɛŬŰŬ ˊɞɡ ŬəɞɚɞɡɗɐɗɖəŬɜ ɔɘŬ Űɖɜ ŬŰɛɞůűŬɘɟɘəɐ 

ŭɘɧɟɗɤůɖ Űɤɜ ŭɞɟɡűɞɟɘəɩɜ Ůɘəɧɜɤɜ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ ENVI. 

1. ȺɘůŬɔɤɔɐ Űɖɠ ˊɞɚɡűŬůɛŬŰɘəɐɠ ŮɘəɧɜŬɠ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ ENVI. 

2. ȺˊŮɝŮɟɔŬůɑŬ Űɤɜ ůŰɞɘɢŮɑɤɜ Űɖɠ ŮɘəɧɜŬɠ ɩůŰŮ əɎɗŮ əŬɜɎɚɘ ɜŬ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ 

Ŭˊɧ Űɞ əɏɜŰɟɞ Űɞɡ űŬůɛŬŰɘəɞɨ Űɞɡ Ůɨɟɞɡɠ  

3. ɅŬŭɘɞɛŮŰɟɘəɐ ŭɘɧɟɗɤůɖ/əŬɚɘɛˊɟɎɟɘůɛŬ ɛŮ ɢɟɐůɖ Űɞɡ ŬɟɢŮɑɞɡ 

ɛŮŰŬŭŮŭɞɛɏɜɤɜ Űɖɠ ˊɞɚɡűŬůɛŬŰɘəɐɠ ŮɘəɧɜŬɠ əŬɘ ˊŬɟɎɔɤɔɖ ŮɘəɧɜŬ ůŮ Űɘɛɏɠ Floating 

Point əŬɘ ůŮ ɛɞɜɎŭŮɠ [(ɛW) / (cm2 *nm*sr)], ɩůŰŮ ɜŬ ŮɑɜŬɘ əŬŰɎɚɚɖɚɞ ɔɘŬ ŮɘůŬɔɤɔɐ 

ůŰɞ FLAASH (ɆɢɐɛŬ 3.7). 

 

 

4. ɀŮŰŬŰɟɞˊɐ Űɖɠ ɟŬŭɘɞɛŮŰɟɘəɎ ŭɘɞɟɗɤɛɏɜɖɠ ŮɘəɧɜŬɠ ůŮ ŬɟɢŮɑɞ Űɨˊɞɡ BIL ɩůŰŮ 

ɜŬ ɛˊɞɟŮɑ ɜŬ ŮɘůŬɢɗŮɑ ůŰɞ FLAASH. 

 

ɆɢɐɛŬ 3.7 - ɆŰɘɔɛɘɧŰɡˊɞ Ŭˊɧ Űɞ ɟŬŭɘɞɛŮŰɟɘəɧ əŬɚɘɛˊɟɎɟɘůɛŬ ɛŮ ɢɟɐůɖ Űɞɡ ŬɟɢŮɑɞɡ 
ɛŮŰŬŭŮŭɞɛɏɜɤɜ Űɖɠ ˊɞɚɡűŬůɛŬŰɘəɐɠ ŮɘəɧɜŬɠ, ůŰɞ ˊŮɟɘɓɎɚɚɞɜ ENVI .  
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5. ȷŰɛɞůűŬɘɟɘəɐ ŭɘɧɟɗɤůɖ Űɖɠ ŮɘəɧɜŬɠ ɛŮ Űɞ ŮɟɔŬɚŮɑɞ FLAASH əŬɘ Űɖɜ 

əŬŰɎɚɚɖɚɖ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ, ɧˊɤɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɞ ɆɢɐɛŬ 3.8. 

 

ɆɢɐɛŬ 3.8 - ɆŰɘɔɛɘɧŰɡˊɞ Ŭˊɧ Űɞ ŮɟɔŬɚŮɑɞ FLAASH əŬɘ Űɖɜ əŬŰɎɚɚɖɚɖ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ ɔɘŬ 
Űɖɜ ŬŰɛɞůűŬɘɟɘəɐ ŭɘɧɟɗɤůɖ ˊɞɚɡűŬůɛŬŰɘəɐɠ ŮɘəɧɜŬ, ůŰɞ ˊŮɟɘɓɎɚɚɞɜ ENVI . 

 

6.  ɀŮ Űɞ ŮɟɔŬɚŮɑɞ Spectral Profile ŮɚɏɔɢɞɜŰŬɘ ɞɘ əŬɛˊɨɚŮɠ Űɖɠ Ŭɟɢɘəɐɠ əŬɘ Űɖɠ 

ŰŮɚɘəɐɠ ŬŰɛɞůűŬɘɟɘəɎ ŭɘɞɟɗɤɛɏɜɖɠ ŮɘəɧɜŬɠ ɔɘŬ ŮɘəɞɜɞůŰɞɘɢŮɑŬ ɛŮ ɔɜɤůŰɏɠ 

űŬůɛŬŰɘəɏɠ ůɡɛˊŮɟɘűɞɟɏɠ (ˊ.ɢ. ɡɔɘɐɠ ɓɚɎůŰɖůɖ) əŬɘ ŬɜŬɚɧɔɤɠ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ 

ŮˊɘɚɏɔŮŰŬɘ ɜŬ ŬəɞɚɞɡɗɐůŮɘ ɐ ɧɢɘ ɜɏŬ ŭɘɧɟɗɤůɖ ɛŮ Ɏɚɚɖ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ (ɆɢɐɛŬ 

3.9). 

 

ɆɢɐɛŬ 3.9 - ɆŰɘɔɛɘɧŰɡˊɞ Ŭˊɧ Űɞ ŮɟɔŬɚŮɑɞ Spectral Profile Űɞɡ FLAASH ɧˊɞɡ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ 
űŬůɛŬŰɘəɐ əŬɛˊɨɚɖ ŮɘəɞɜɞůŰɞɘɢŮɑɞɡ ˊɞɡ ŬˊŮɘəɞɜɑɕŮɘ ɡɔɘɐ ɓɚɎůŰɖůɖ ɔɘŬ Űɖɜ ŬŰɛɞůűŬɘɟɘəɎ 
ŭɘɞɟɗɤɛɏɜɖ ŮɘəɧɜŬ (əɧəəɘɜɞ) əŬɘ ɔɘŬ Űɖɜ Ŭɟɢɘəɐ ˊɞɚɡűŬůɛŬŰɘəɐ ŮɘəɧɜŬ (ˊɟɎůɘɜɞ). ȺɑɜŬɘ 

ŮɛűŬɜɏɠ ɧŰɘ ɖ ŭɘɧɟɗɤůɖ ŬˊɞəŬŰɏůŰɖůŮ Űɘɠ Űɘɛɏɠ űɤŰŮɘɜɧŰɖŰŬɠ ůŰŬ űŬůɛŬŰɘəɎ əŬɜɎɚɘŬ, əŬɗɩɠ 
ɖ űŬůɛŬŰɘəɐ əŬɛˊɨɚɖ Űɖɠ ŭɘɞɟɗɤɛɏɜɖɠ ŮɘəɧɜŬɠ ŬəɞɚɞɡɗŮɑ Űɖɜ ŬɜŬɛŮɜɧɛŮɜɖ əŬŰŬɜɞɛɐ ůŰŬ 

ŬɜŰɑůŰɞɘɢŬ ɛɐəɖ əɨɛŬŰɞɠ ɔɘŬ ɏɜŬ ŮɘəɞɜɞůŰɞɘɢŮɑɞ ɓɚɎůŰɖůɖɠ. 
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ɀŮŰɎ Ŭˊɧ ŬɟəŮŰɏɠ ŭɞəɘɛɏɠ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖɠ, əɡɟɑɤɠ ŬɚɚɎɕɞɜŰŬɠ Űɖɜ ˊŬɟɎɛŮŰɟɞ 

Initial Visibility, ˊɞɡ ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɖɜ ɞˊŰɘəɐ çəŬɗŬɟɧŰɖŰŬè Űɖɠ ůəɖɜɐɠ əŬɘ Űɖɜ 

ˊŬɟɞɡůɑŬ ɜŮűɩɜ ůŮ ŬɡŰɐ, ˊŬɟɐɢɗɖůŬɜ ˊɏɜŰŮ ɜɏŮɠ ŬŰɛɞůűŬɘɟɘəɎ ŭɘɞɟɗɤɛɏɜŮɠ 

ŮɘəɧɜŮɠ (ɆɢɐɛŬ 3.10). 
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ɆɢɐɛŬ 3.10 - ɆŰɘɔɛɘɧŰɡˊŬ Ŭˊɧ Űɘɠ Ŭɟɢɘəɏɠ (ŬɟɘůŰŮɟɎ) əŬɘ Űɘɠ ŬŰɛɞůűŬɘɟɘəɎ ŭɘɞɟɗɤɛɏɜŮɠ (ŭŮɝɘɎ) 
ˊɞɚɡűŬůɛŬŰɘəɏɠ ŮɘəɧɜŮɠ WV2 əŬɘ Pleiades-1B. 

 

ɀŮ Űɖɜ ɑŭɘŬ ɚɞɔɘəɐ ɞɘ ɛŮŰɟɐůŮɘɠ Ŭˊɧ Űɞ űŬůɛŬŰɞɔɟɎűɞ ɢŮɘɟɧɠ ŭɏɢɗɖəŬɜ Űɖɜ 

əŬŰɎɚɚɖɚɖ ŮˊŮɝŮɟɔŬůɑŬ ɩůŰŮ ɜŬ ˊŬɟŬɢɗɞɨɜ ŰŬ ŭŮŭɞɛɏɜŬ ŬɜŬəɚŬůŰɘəɧŰɖŰŬɠ 

(reflectance). ɇŬ ŭŮŭɞɛɏɜŬ ŬɜŬəɚŬůŰɘəɧŰɖŰŬɠ ˊŬɟɏɢɞɡɜ űŬůɛŬŰɘəɐ ˊɚɖɟɞűɞɟɑŬ ɖ 

ɞˊɞɑŬ ŮɑɜŬɘ ŬɜŮɝɎɟŰɖŰɖ Űɤɜ ˊŮɟɘɓŬɚɚɞɜŰɞɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ Űɖɠ ůŰɘɔɛɐɠ 

əŬŰŬɔɟŬűɐɠ. ɇŬ ŭŮŭɞɛɏɜŬ ŬɜŬəɚɩɛŮɜɖɠ ŬəŰɘɜɞɓɞɚɑŬɠ ˊɞɡ ˊɟɞɏəɡɣŬɜ ɛŮ Űɖ ɢɟɐůɖ 

Űɞɡ GER 1500 ŬɜŬűɏɟɞɜŰŬɘ ůŮ ůŮɘɟɏɠ ɛŮŰɟɐůŮɤɜ ůŰɧɢɤɜ. ũɘŬ əɎɗŮ ůŮɘɟɎ ɛŮŰɟɐůŮɤɜ 

ɏɔɘɜŮ ŰŬɡŰɧɢɟɞɜɖ ɛɏŰɟɖůɖ Űɖɠ ˊɟɞůˊɑˊŰɞɡůŬɠ ŬəŰɘɜɞɓɞɚɑŬɠ Ůˊɑ Űɖɠ Ůɘŭɘəɐ ˊɚɎəŬɠ 

əŬŰŬɔɟŬűɐɠ ˊɞɡ ˊɟɞůɞɛɞɘɎɕŮɘ ŰɏɚŮɘŬ ŬɜŬəɚŬůŰɘəɐ ŮˊɘűɎɜŮɘŬ. Oɘ Űɘɛɏɠ 

ŬɜŬəɚŬůŰɘəɧŰɖŰŬɠ ɡˊɞɚɞɔɑůŰɖəŬɜ ɤɠ ɚɧɔɞɠ Űɤɜ Űɘɛɩɜ ŬɜŬəɚɩɛŮɜɖɠ ŬəŰɘɜɞɓɞɚɑŬɠ 

Űɞɡ ůŰɧɢɞɡ (radiance) ˊɟɞɠ Űɘɠ Űɘɛɏɠ ŬɜŬəɚɩɛŮɜɖɠ ŬəŰɘɜɞɓɞɚɑŬɠ Űɖɠ ˊɚɎəŬɠ 

(reference). ɆŰɖ ůɡɜɏɢŮɘŬ ŮˊɘɚɏɢɗɖəŬɜ ɞɘ ɛŮŰɟɐůŮɘɠ ɞɘ ɞˊɞɑŮɠ ůɡɛˊŮɟɘŮɚɐűɗɖůŬɜ 

ůŰɖɜ ŮɝŬɔɤɔɐ ŰŮɚɘəɞɨ ɛɏůɞɡ ɧɟɞɡ əŬɘ ˊɟɞɏəɡɣŬɜ ɛŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ Űɘɛɏɠ 

ŬɜŬəɚŬůŰɘəɧŰɖŰŬɠ ɔɘŬ əɎɗŮ ɛŮŰɟɖɛɏɜɖ ˊɞɘəɘɚɑŬ Ŭɛˊɏɚɞɡ ɔɘŬ əɎɗŮ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ 

[Ƀɘəɞɜɧɛɞɡ, 2014]. 

3.2.2 ɆɡɔɢɩɜŮɡůɖ ˊɞɚɡűŬůɛŬŰɘəɐɠ əŬɘ ˊŬɔɢɟɤɛŬŰɘəɐɠ ŮɘəɧɜŬɠ (Pan-

sharpening) 

Ƀ ɧɟɞɠ ůɡɔɢɩɜŮɡůɖ ŮɘəɧɜŬɠ (Image fusion) ŬɜŬűɏɟŮŰŬɘ ůŮ əɎɗŮ ŭɘŬŭɘəŬůɑŬ 

ůɡɜŭɡŬůɛɞɨ ŭɨɞ ɐ əŬɘ ˊŮɟɘůůɧŰŮɟɤɜ Ůɘəɧɜɤɜ ůŮ ɛɘŬ ŰŮɚɘəɐ ˊŬɟɎɔɤɔɖ ŮɘəɧɜŬ. ȼ 

ůɡɔɢɩɜŮɡůɖ Ůɘəɧɜɤɜ ůɡɜŬɜŰɎŰŬɘ ůŰɖ ŭɘŮɗɜɐ ɓɘɓɚɘɞɔɟŬűɑŬ ɛŮ Űɞɡɠ ɧɟɞɡɠ image 
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fusion, pan-sharpening, resolution merge, image integration ɐ multi-sensor data 

fusion [Vijayaraj et al.,2006; Kumar et al., 2009]. H ůɡɔɢɩɜŮɡůɖ Ůɘəɧɜɤɜ ɛˊɞɟŮɑ ɜŬ 

ŬɜŬűɏɟŮŰŬɘ ůŮ ůɡɔɢɩɜŮɡůɖ Ůɘəɧɜɤɜ Ŭˊɧ ŭɘŬűɞɟŮŰɘəɞɨɠ ŭɏəŰŮɠ (multi-sensor data 

fusion), ůɡɔɢɩɜŮɡůɖ ŭɘŬűɞɟŮŰɘəɩɜ Űɨˊɞɡ Ůɘəɧɜɤɜ (ˊ.ɢ. ɞˊŰɘəɏɠ ɛŮ SAR) ŬɚɚɎ əŬɘ 

ůŰɖ ůɡɔɢɩɜŮɡůɖ Űɖɠ ˊɞɚɡűŬůɛŬŰɘəɐɠ ɛŮ Űɖɜ ˊŬɔɢɟɤɛŬŰɘəɐ ŮɘəɧɜŬ (pan-

sharpening). 

ɇɞ pan-sharpening ŬˊɞŰŮɚŮɑ ɛɘŬ ˊŮɟɑˊŰɤůɖ ůɡɔɢɩɜŮɡůɖɠ ŮɘəɧɜŬɠ əŬɘ ŬɜŬűɏɟŮŰŬɘ 

ůŰɖ ŭɘŬŭɘəŬůɑŬ ŭɖɛɘɞɡɟɔɑŬɠ ɛɘŬɠ ɜɏŬɠ ŮɘəɧɜŬɠ Ŭˊɧ Űɖ ůɡɔɢɩɜŮɡůɖ Űɖɠ 

ˊŬɔɢɟɤɛŬŰɘəɐɠ ŮɘəɧɜŬɠ ɡɣɖɚɐɠ ɢɤɟɘəɐɠ ŬɜɎɚɡůɖɠ ɛŮ Űɖɜ ˊɞɚɡűŬůɛŬŰɘəɐ ŮɘəɧɜŬ 

ɢŬɛɖɚɧŰŮɟɖɠ ɢɤɟɘəɐɠ ŬɜɎɚɡůɖɠ. ȼ ˊŬɟɎɔɤɔɖ ŮɘəɧɜŬ űɏɟŮɘ ˊŮɟɘůůɧŰŮɟɖ 

ˊɚɖɟɞűɞɟɑŬ Ůűɧůɞɜ ůɡɜŭɡɎɕŮɘ Űɖɜ ŬɜɩŰŮɟɖ űŬůɛŬŰɘəɐ ŬɜɎɚɡůɖ Űɖɠ 

ˊɞɚɡűŬůɛŬŰɘəɐɠ ŮɘəɧɜŬɠ ɛŮ Űɖɜ ŬɜɩŰŮɟɖ ɢɤɟɘəɐ ŬɜɎɚɡůɖ Űɖɠ ˊŬɔɢɟɤɛŬŰɘəɐɠ. ȼ 

ŰŮɢɜɘəɐ ŬŭɡɜŬɛɑŬ Űɤɜ ɜŬ ˊŬɟɎɔɞɡɜ ŮɘəɧɜŬ ɡɣɖɚɐɠ ɢɤɟɘəɐɠ ŬɚɚɎ əŬɘ űŬůɛŬŰɘəɐɠ 

ŬɜɎɚɡůɖɠ, ɏɢŮɘ əŬŰŬůŰɐůŮɘ Űɖ ŭɘŬŭɘəŬůɑŬ Űɞɡ pan-sharpening Ůɡɟɏɤɠ 

ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɖ ůŮ ˊɞɚɚɏɠ ŮűŬɟɛɞɔɏɠ. ɇɞ pan-sharpening ŮűŬɟɛɧɕŮŰŬɘ ůŮ ɓɎůɖ 

pixel-by-pixel əŬɘ Űɘɠ ˊŮɟɘůůɧŰŮɟŮɠ űɞɟɏɠ ůŮ ŮɘəɧɜŮɠ ˊɞɡ ɏɢɞɡɜ ˊŬɟŬɢɗŮɑ Ŭˊɧ Űɞɜ 

ɑŭɘɞ ŭɏəŰɖ/ˊɚŬŰűɧɟɛŬ, ůŰɞɜ ɑŭɘɞ ɢɟɧɜɞ ɐ ɛŮ ŮɚɎɢɘůŰɖ ɢɟɞɜɘəɐ ŭɘŬűɞɟɎ [Yuhendra et 

al.,2012]. 

ɆŰɖ ůɡɔəŮəɟɘɛɏɜɖ ŮɟɔŬůɑŬ ɖ ŰŮɢɜɘəɐ Űɖɠ ůɡɔɢɩɜŮɡůɖɠ ŮɘəɧɜŬɠ ɡɚɞˊɞɘɐɗɖəŮ ůŰɞ 

ɚɞɔɘůɛɘəɧ ERDAS IMAGINE 2011. Ʉɟɘɜ Űɖɜ ŮɘůŬɔɤɔɐ Űɤɜ Ůɘəɧɜɤɜ ůŰɞ ɚɞɔɘůɛɘəɧ 

Erdas, ɞɘ ŬŰɛɞůűŬɘɟɘəɎ ŭɘɞɟɗɤɛɏɜŮɠ ŮɘəɧɜŮɠ ˊɞɡ ˊŬɟɐɢɗɖůŬɜ ɛɏůɤ Űɞɡ FLAASH ůŮ 

ɛɞɟűɐ 16bit signed integer, ŬˊɞɗɖəŮɨŰɖəŬɜ ůŮ format 16bit unsigned integer ɩůŰŮ 

ɜŬ ɛˊɞɟɞɨɜ ɜŬ ůɡɔɢɤɜŮɡɗɞɨɜ ɞɟɗɎ ɛŮ Űɘɠ ŬɜŰɑůŰɞɘɢŮɠ ˊŬɔɢɟɤɛŬŰɘəɏɠ ŮɘəɧɜŮɠ ˊɞɡ 

ɐŰŬɜ ůŰɞ ɑŭɘɞ format. Ƀɘ ˊŬɔɢɟɤɛŬŰɘəɏɠ əŬɘ ˊɞɚɡűŬůɛŬŰɘəɏɠ ŮɘəɧɜŮɠ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɤɠ ŭŮŭɞɛɏɜŬ ůŰɖ ůɡɔəŮəɟɘɛɏɜɖ ŮɟɔŬůɑŬ, ŮɑɢŬɜ ɚɖűɗŮɑ Űɖɜ ɑŭɘŬ 

ůŰɘɔɛɐ əŬɘ Ŭˊɧ Űɞɜ ɑŭɘɞ əŬŰŬɔɟŬűɏŬ (sensor), əŬɘ ɏŰůɘ ɖ ŰŮɢɜɘəɐ ɐŰŬɜ ŭɡɜŬŰɧ ɜŬ 

ŮűŬɟɛɞůŰŮɑ ŬˊŮɡɗŮɑŬɠ ɢɤɟɑɠ ˊŮɟŬɘŰɏɟɤ ''ŮɔɔɟŬűɐ'' (registration). ȼ ŭɘŬŭɘəŬůɑŬ ɝŮəɘɜɎ 

ɛŮ Űɖɜ ŮˊŬɜŬŭŮɘɔɛŬŰɞɚɖɣɑŬ (resampling) Űɖɠ ˊɞɚɡűŬůɛŬŰɘəɐɠ ŮɘəɧɜŬɠ ůŰɖɜ 

ˊŬɔɢɟɤɛŬŰɘəɐ, ˊɟɞəŮɘɛɏɜɞɡ ɞɘ ˊɟɞɠ ůɡɔɢɩɜŮɡůɖ ŮɘəɧɜŮɠ ɜŬ ŬˊɞəŰɐůɞɡɜ Űɞ ɑŭɘɞ 

ɛɏɔŮɗɞɠ ŮɘəɞɜɞůŰɞɘɢŮɑɞɡ (pixel). ɆŰɖ ůɡɜɏɢŮɘŬ Ŭəɞɚɞɡɗɞɨɜ ɛŬɗɖɛŬŰɘəɞɑ 

ɛŮŰŬůɢɖɛŬŰɘůɛɞɑ, ˊɞɡ ŭɘŬűɏɟɞɡɜ ŬɜɎɚɞɔŬ ɛŮ Űɖ ɛɏɗɞŭɞ ˊɞɡ ŮűŬɟɛɧɕŮŰŬɘ. 

ɇɞ ɚɞɔɘůɛɘəɧ ˊɟɞůűɏɟŮɘ ˊɚɖɗɩɟŬ ŭɘŬűɞɟŮŰɘəɩɜ ɛŮɗɧŭɤɜ ɔɘŬ Űɖ ŭɘŮɜɏɟɔŮɘŬ 

ůɡɔɢɩɜŮɡůɖɠ Ůɘəɧɜɤɜ. ȷˊɧ ŬɡŰɏɠ ŮűŬɟɛɧůŰɖəŬɜ ɞɘ ɛɏɗɞŭɞɘ Ehler, Modified IHS, 

High Pass filter, Wavelet-PCA, Principal Components əŬɘ Hyperspherical Color 

Space.  

ȼ ɛɏɗɞŭɞɠ Ehler ůɢɖɛŬŰɑůŰɖəŮ ŮɘŭɘəɎ ɔɘŬ ůɡɔɢɩɜŮɡůɖ Ůɘəɧɜɤɜ ˊɞɡ ŭɘŬŰɖɟŮɑ ŰŬ 

ɟŬŭɘɞɛŮŰɟɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ [Ling et al.,2007]. ȼ ɛɏɗɞŭɞɠ Modified IHS (M-IHS) 

[Siddiqui,2003; Kumar et al.,2011], ŬˊɞŰŮɚŮɑ ɛɘŬ ůɖɛŬɜŰɘəɎ ɓŮɚŰɘɤɛɏɜɖ ˊŬɟŬɚɚŬɔɐ 

Űɤɜ ˊŬɟŬŭɞůɘŬəɩɜ ɛŮɗɧŭɤɜ IHS. ȼ ɛɏɗɞŭɞɠ ɚŮɘŰɞɡɟɔŮɑ ɡˊɞɚɞɔɑɕɞɜŰŬɠ Űɖ 

űŬůɛŬŰɘəɐ ŮˊɘəɎɚɡɣɖ ɛŮŰŬɝɨ əɎɗŮ Ůɜɧɠ Ŭˊɧ ŰŬ ˊɞɚɡűŬůɛŬŰɘəɎ əŬɜɎɚɘŬ ɛŮ Űɞ 

ɡɣɖɚɐɠ ŬɜɎɚɡůɖɠ ˊŬɔɢɟɤɛŬŰɘəɧ əŬɜɎɚɘ əŬɘ ŭɑɜɞɜŰŬɠ ɓɎɟɖ ůŰɖ ůɡɔɢɩɜŮɡůɖ 

ŬɜɎɚɞɔŬ ɛŮ ŰŬ ůɢŮŰɘəɎ ɛɐəɖ əɨɛŬŰɞɠ [ERDAS IMAGINE Help Guide,2011].  

ȼ ɛɏɗɞŭɞɠ High Pass filter (HPF) ɓŬůɑɕŮŰŬɘ ůŰɖ ɛŮŰŬűɞɟɎ ɚŮˊŰɞɛŮɟŮɘɩɜ ɡɣɖɚɐɠ 

ɢɤɟɘəɐɠ ŬɜɎɚɡůɖɠ ˊɞɡ ɏɢɞɡɜ ŮɝŬɢɗŮɑ Ŭˊɧ Űɖɜ ˊŬɔɢɟɤɛŬŰɘəɐ ŮɘəɧɜŬ, ůŰɖɜ 

ˊɞɚɡűŬůɛŬŰɘəɐ ŮɘəɧɜŬ ˊɞɡ ɏɢŮɘ ɡˊɞůŰŮɑ resampling [Schowengerdt,1998]. ȼ 
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ŭɘŬŭɘəŬůɑŬ ˊŮɟɘɚŬɛɓɎɜŮɘ ɛɘŬ ůɡɜɏɚɘɝɖ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɏɜŬ ɡɣɘˊŮɟŬŰɧ űɑɚŰɟɞ (HPF) 

Ůˊɑ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɡɣɖɚɐɠ ŬɜɎɚɡůɖɠ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ůɡɜŭɡɎɕɞɜŰŬɠ ŬɡŰɎ ɛŮ ŰŬ 

ˊɞɚɡűŬůɛŬŰɘəɎ ŭŮŭɞɛɏɜŬ ɢŬɛɖɚɧŰŮɟɖɠ ŬɜɎɚɡůɖɠ.  

 

 

ȼ ɛɏɗɞŭɞɠ Wavelet-PCA ɢɟɖůɘɛɞˊɞɘŮɑ ɛɘəɟɎ ŭɘŬəɟɘŰɎ ŰɛɐɛŬŰŬ Űɞɡ əɨɛŬŰɞɠ 

(wavelets) [ERDAS IMAGINE Help Guide,2011]. ɆŰɖ ɛɏɗɞŭɞ ŬɡŰɐ Űɞ ŮəɎůŰɞŰŮ 

wavelet ɛŮŰŬŰɟɏˊŮŰŬɘ ůŮ əɨɟɘŮɠ ůɡɜɘůŰɩůŮɠ əŬɘ ɖ ˊɟɩŰɖ ůɡɜɘůŰɩůŬ ůɡɔɢɤɜŮɨŮŰŬɘ 

ɛŮ Űɖɜ ˊŬɔɢɟɤɛŬŰɘəɐ ŮɘəɧɜŬ. ȰˊŮɘŰŬ, ůŰɖ ůɡɔɢɤɜŮɡɛɏɜɖ əɨɟɘŬ ůɡɜɘůŰɩůŬ əŬɘ ůŰɘɠ 

ɡˊɧɚɞɘˊŮɠ ůɡɜɘůŰɩůŮɠ, ŮűŬɟɛɧɕŮŰŬɘ ɞ ŬɜŰɑůŰɟɞűɞɠ ɛŮŰŬůɢɖɛŬŰɘůɛɧɠ wavelet, ɩůŰŮ 

ɜŬ ˊŬɟŬɢɗŮɑ ɖ ŰŮɚɘəɐ ůɡɔɢɤɜŮɡɛɏɜɖ ŮɘəɧɜŬ [King & Wang,2001]. ȼ ɛɏɗɞŭɞɠ 

ůɡɔɢɩɜŮɡůɖɠ ŮɘəɧɜŬɠ Principal Components (PC) ɡˊɞɚɞɔɑɕŮɘ Űɘɠ əɨɟɘŮɠ ůɡɜɘůŰɩůŮɠ, 

ŬɚɚɎɕŮɘ Űɞ Ůɨɟɞɠ Űɘɛɩɜ Űɖɠ ŮɘəɧɜŬɠ ɡɣɖɚɐɠ ŬɜɎɚɡůɖɠ ůŰɞ Ůɨɟɞɠ Űɖɠ ˊɟɩŰɖɠ əɨɟɘŬɠ 

ůɡɜɘůŰɩůŬɠ əŬɘ əŬŰɧˊɘɜ ŮűŬɟɛɧɕŮɘ ŬɜŰɑůŰɟɞűɞ ɛŮŰŬůɢɖɛŬŰɘůɛɧ əɡɟɑɤɜ ůɡɜɘůŰɤůɩɜ 

[ERDAS IMAGINE Help Guide,2011]. 
ȼ ɛɏɗɞŭɞɠ ůɡɔɢɩɜŮɡůɖɠ ŮɘəɧɜŬɠ Hyperspherical Color Sharpening (HCS), 

ůɢŮŭɘɎůŰɖəŮ Ŭˊɧ Űɖɜ DigitalGlobe ŮɘŭɘəɎ ɔɘŬ Űɞɜ ŬɘůɗɖŰɐɟŬ Űɞɡ WV2 ɛŮ ŰŬ ɞəŰɩ 

əŬɜɎɚɘŬ. O ˊɟɞŰŮɘɜɧɛŮɜɞɠ Ŭɚɔɧɟɘɗɛɞɠ ŭɏɢŮŰŬɘ ŬɟɢɘəɎ ɞˊɞɘɞŭɐˊɞŰŮ Ŭɟɘɗɛɧ əŬɜŬɚɘɩɜ, 

əŬɘ ɛŮŰɏˊŮɘŰŬ ŭɘŮɜŮɟɔɞɨɜŰŬɘ ˊɞůɞŰɘəɏɠ ůɡɔəɟɑůŮɘɠ ɢɟɩɛŬŰɞɠ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ 

ŭɘŬűɞɟŮŰɘəɞɨɠ ůɡɜŭɡŬůɛɞɨɠ əŬɜŬɚɘɩɜ Ŭˊɧ Űɖɜ Ŭɟɢɘəɐ ˊɞɚɡűŬůɛŬŰɘəɐ ŮɘəɧɜŬ 

[Padwick et al.,2010]. ȼ ɛɏɗɞŭɞɠ ŬɡŰɐ ɓŬůɑɕŮŰŬɘ ůŰɖ ɛŮŰŬŰɟɞˊɐ ɛŮŰŬɝɨ Űɞɡ "Ŭɟɢɘəɞɨ 

ɢɩɟɞɡ ɢɟɩɛŬŰɞɠ" Űɖɠ ŮɘəɧɜŬɠ (native color space) ůŰɞɜ "ɡˊŮɟůűŬɘɟɘəɧ ɢɩɟɞ 

ɢɟɩɛŬŰɞɠ" (hyperspherical color space), ɤɠ Ůɡɗɨɠ əŬɘ ŬɜŰɑůŰɟɞűɞɠ ɛŮŰŬůɢɖɛŬŰɘůɛɧɠ 

ůɡɜŰŮŰŬɔɛɏɜɤɜ ɢɟɩɛŬŰɞɠ.  

ɆŰɞ ˊɚŬɑůɘɞ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ŮɟɔŬůɑŬɠ, ɏɔɘɜŬɜ ˊɞɚɚɏɠ ŭɞəɘɛɏɠ ůŰɖɜ 

ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ Űɖɠ əɎɗŮ ɛŮɗɧŭɞɡ ɩůŰŮ ɜŬ ˊŬɟŬɢɗŮɑ Űɞ ŮˊɘɗɡɛɖŰɧ ŬˊɞŰɏɚŮůɛŬ. 

 

ɆɢɐɛŬ 3.11 - ɆŰɘɔɛɘɧŰɡˊɞ Ŭˊɧ Űɞ ŮɟɔŬɚŮɑɞ Pan Sharpen - HPF Resolution Merge əŬɘ Űɖɜ 
əŬŰɎɚɚɖɚɖ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ ɔɘŬ Űɞ pan-sharpening Ůɘəɧɜɤɜ , ůŰɞ ˊŮɟɘɓɎɚɚɞɜ Erdas Imagine.   
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Ƀɘ ɛɏɗɞŭɞɘ ˊɞɡ ɏŭɤůŬɜ Űɧůɞ ɢɤɟɘəɎ ɧůɞ əŬɘ űŬůɛŬŰɘəɎ ɘəŬɜɞˊɞɘɖŰɘəɧ ŬˊɞŰɏɚŮůɛŬ 

ɐŰŬɜ ɖ ɛɏɗɞŭɞɠ High Pass filter əŬɘ ɖ Hyperspherical Color Sharpening. ȷˊɧ ŬɡŰɏɠ 

Űɘɠ ŭɨɞ ɛŮɗɧŭɞɡɠ ŰŮɚɘəɎ ŮˊɘɚɏɢɗɖəŮ ɜŬ ŮűŬɟɛɞůŰŮɑ ɖ HPF əŬɗɩɠ ɏŭɘɜŮ ŬˊɞŰŮɚɏůɛŬŰŬ 

ˊɞɡ ŭɘŬŰɖɟɞɨůŬɜ Űɖ űŬůɛŬŰɘəɐ ˊɘůŰɧŰɖŰŬ Ůɜɩ ŰŬɡŰɧɢɟɞɜŬ ŮɜɑůɢɡŬɜ ůɖɛŬɜŰɘəɎ Űɞ 

ɔɟŬɛɛɘəɧ ˊɟɧŰɡˊɞ Űɤɜ ŬɛˊŮɚɞəŬɚɚɘŮɟɔŮɘɩɜ. ȼ Ůɜɑůɢɡůɖ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ 

ɢŬɟŬəŰɖɟɘůŰɘəɞɨ ɐŰŬɜ əɟɑůɘɛɖ ɔɘŬ Űɖɜ ŮˊɘŰɡɢɖɛɏɜɖ ŮűŬɟɛɞɔɐ Űɖɠ ɛŮŰɏˊŮɘŰŬ 

ɛŮɗɞŭɞɚɞɔɑŬɠ ŮɜŰɞˊɘůɛɞɨ Űɤɜ ŬɛˊŮɚɘɩɜ əŬɘ ŭɘŬɢɤɟɘůɛɞɨ Űɤɜ ɔɟŬɛɛɩɜ űɨŰŮɡůɖɠ 

Ŭˊɧ ŰŬ ɔɨɟɤ ɡɚɘəɎ (ɢɩɛŬ, ˊɏŰɟŮɠ ə.Ŭ.). ɆŰɞ ɆɢɐɛŬ 3.12 ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰɛɐɛŬŰŬ 

Ŭˊɧ Űɘɠ ŬŰɛɞůűŬɘɟɘəɎ ŭɘɞɟɗɤɛɏɜŮɠ ˊɞɚɡűŬůɛŬŰɘəɏɠ ŮɘəɧɜŮɠ ˊɟɘɜ əŬɘ ɛŮŰɎ Űɞ pan-

sharpening. 

 

ǵȍǼɸŮȃŬ WV2 2012  

ȷŰɛɞůűŬɘɟɘəɎ ȹɘɞɟɗɤɛɏɜɖ  HPF Pan-Sharpened 

  

ǮŮȂŬɸȈǼŰŬȊȌȎ WV2 2012  

  

ǯǼȌȏůŬ WV2 201 3  
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ǥȉȖȊŰŬȆȌ WV2 201 3  

  

ǥȉȖȊŰŬȆȌ Pleiades - 1B 201 4  

  

ɆɢɐɛŬ 3.12 - ɇɛɐɛŬŰŬ Ŭˊɧ Űɘɠ ŬŰɛɞůűŬɘɟɘəɎ ŭɘɞɟɗɤɛɏɜŮɠ ŮɘəɧɜŮɠ ˊɟɘɜ (ŬɟɘůŰŮɟɎ) əŬɘ ɛŮŰɎ Űɞ 
pan-sharpening ɛŮ Űɖ ɛɏɗɞŭɞ HPF (ŭŮɝɘɎ).  

 

ɀŮŰɎ Ŭˊɧ Űɖ ŭɘŬŭɘəŬůɑŬ ůɡɔɢɩɜŮɡůɖɠ, ɞɘ ŭɞɟɡűɞɟɘəɏɠ ŮɘəɧɜŮɠ ˊŮɟɘəɧˊɖəŬɜ (crop) 

ůŮ ɛɘəɟɧŰŮɟŮɠ ŭɘŬůŰɎůŮɘɠ, ˊɟɞəŮɘɛɏɜɞɡ ŬűŮɜɧɠ ɜŬ ŬˊŮɘəɞɜɑɕɞɡɜ Űɖɜ ŮɘŭɘəɧŰŮɟɖ 

ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ ɔɘŬ əɎɗŮ ˊŮɟɘɞɢɐ, Ůɜɩ ŰŬɡŰɧɢɟɞɜŬ ɛŮɘɩɗɖəŮ ůɖɛŬɜŰɘəɎ Űɞ ɛɏɔŮɗɞɠ 

Űɞɡ ɤɠ ɖɚŮəŰɟɞɜɘəɧ ŬɟɢŮɑɞ. 

ʃʶˊʽˁˇ˃˃ʷ˄ʹ ɲˇˊˎ˒ˇˊʽˁʺ 
ɳʽˁˈ˄ʰ 

ɱˊʰ˃˃ʷˌ x ʅˍʺ˂ʶˌ 
(pixels) 

ɾʷʴʶʻˇˌ 
όɾɰύ 

ǵȍǼɸŮȃŬ WV2  2468 x 3474 130 

ǮŮȂŬɸȈǼŰŬȊȌȎ 

WV2  
3126 x 4459 212 

ǯǼȌȏůŬ WV2  1984x 3660 110 

ǥȉȖȊŰŬȆȌ WV2  3022 x 4860 224 

ǥȉȖȊŰŬȆȌ Pleiades-

1B  
3990 x 7241 220 

 

ɄɑɜŬəŬɠ 3.4 - Ƀɘ ŭɘŬůŰɎůŮɘɠ əŬɘ Űɞ ɛɏɔŮɗɞɠ ɖɚŮəŰɟɞɜɘəɞɨ ŬɟɢŮɑɞɡ ɔɘŬ Űɘɠ ˊɏɜŰŮ ˊŮɟɘəɞɛɛɏɜŮɠ 
pan-sharpened ŭɞɟɡűɞɟɘəɏɠ ŮɘəɧɜŮɠ. 
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3.2.3 ɄŬɟŬɔɤɔɐ ŭŮŭɞɛɏɜɤɜ Ůɚɏɔɢɞɡ (Ground Truth) 

ȼ ́ ŬɟŬɔɤɔɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ Ůɚɏɔɢɞɡ ɏɔɘɜŮ ɛŮŰɎ Ŭˊɧ ŮɜŭŮɚŮɢɐ ŭɘŬŭɘəŬůɑŬ 

ɣɖűɘɞˊɞɑɖůɖɠ ůŰɞ ɚɞɔɘůɛɘəɧ Quantum GIS (Ůəŭ. 1.8.0 Lisboa). ɇŬ ˊɟɤŰɞɔŮɜɐ 

ŭŮŭɞɛɏɜŬ Ůɚɏɔɢɞɡ ˊɞɡ ɣɖűɘɞˊɞɘɐɗɖəŬɜ ˊɟɞɏɟɢɞɜŰŬɜ Ŭˊɧ Űɘɠ ŮɟɔŬůɑŮɠ ˊŮŭɑɞɡ əŬɘ 

ůɡɔəŮəɟɘɛɏɜŬ ɐŰŬɜ ŰŬ ŬɡŰɞůɢɏŭɘŬ ɧˊɞɡ ŮɑɢŬɜ ůɖɛŮɘɤɗŮɑ ɞɘ ɗɏůŮɘɠ Űɤɜ 

ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ əŬɘ ɞɘ ˊɞɘəɘɚɑŮɠ ˊɞɡ əŬɚɚɘŮɟɔɞɨɜŰŬɜ ůŮ ŬɡŰɎ. ɉɟɖůɘɛɞˊɞɘɐɗɖəŬɜ 

Ůˊɑůɖɠ, ɧˊɞɡ ɐŰŬɜ ŭɘŬɗɏůɘɛɞɘ Ŭˊɧ ŰŬ ɞɘɜɞˊɞɘŮɑŬ, ɐŭɖ ɡˊɎɟɢɞɜŰŮɠ ɢɎɟŰŮɠ ɛŮ Űɖ ɗɏůɖ 

Űɤɜ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ əŬɘ Űɘɠ űɡŰŮɛɏɜŮɠ ˊɞɘəɘɚɑŮɠ/əɚɩɜɞɡɠ.  

ȼ ɣɖűɘɞˊɞɑɖůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ Ůɚɏɔɢɞɡ ɏɔɘɜŮ ˊɎɜɤ ůŰɘɠ ůɡɔɢɤɜŮɡɛɏɜŮɠ (pan-

sharpened) ŮɘəɧɜŮɠ Űɤɜ ˊŮɟɘɞɢɩɜ ɛŮɚɏŰɖɠ (ɇɟɎˊŮɕŬɠ əŬɘ ɀŮɔŬˊɚŬŰɎɜɞɡ) əŬɘ ɔɘŬ Űɞ 

ůɨɜɞɚɞ Űɤɜ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ŰŬ ɞˊɞɑŬ ɛŮɚŮŰɐɗɖəŬɜ ůŰɞ ˊɚŬɑůɘɞ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ 

ŮɟɔŬůɑŬɠ.  

ȷɟɢɘəɎ ɣɖűɘɞˊɞɘɐɗɖəŬɜ ŰŬ ŭŮŭɞɛɏɜŬ Ůɚɏɔɢɞɡ ɔɘŬ Űɖ ɗɏůɖ Űɤɜ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ůŮ 

əɎɗŮ ŮɘəɧɜŬ. ɃɡůɘŬůŰɘəɎ ůɢŮŭɘɎůŰɖəŮ ɏɜŬ ŭɘŬɜɡůɛŬŰɘəɧ ŮˊɑˊŮŭɞ (shapefile layer) 

ˊɞɡ ˊŮɟɘɚɎɛɓŬɜŮ ŰŬ ŬɛˊŮɚɞŰŮɛɎɢɘŬ Űɤɜ Ůɘəɧɜɤɜ. ũɘŬ Űɖɜ ˊɚŮɘɞɜɧŰɖŰŬ Űɤɜ 

ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ɐŰŬɜ ɔɜɤůŰɐ ɖ ɨˊŬɟɝɖ əŬɘ ɗɏůɖ Űɞɡɠ Ŭˊɧ ŰŬ ŬɡŰɞůɢɏŭɘŬ Űɤɜ 

ŮɟɔŬůɘɩɜ ˊŮŭɑɞɡ. ȳɛɤɠ ɣɖűɘɞˊɞɘɐɗɖəŬɜ əŬɘ ɎɚɚŬ ŬɛˊŮɚɞŰŮɛɎɢɘŬ, ŰŬ ɞˊɞɑŬ 

ŬɜŬɔɜɤɟɑůŰɖəŬɜ ɛŮ ɓŮɓŬɘɧŰɖŰŬ ůŰɘɠ ŮɘəɧɜŮɠ ɛŮ űɤŰɞŮɟɛɖɜŮɑŬ.  

 

 

 

ɆɢɐɛŬ 3.13 - ɇŬ ŭŮŭɞɛɏɜŬ Ůɚɏɔɢɞɡ ɔɘŬ Űɖ ɗɏůɖ Űɤɜ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ (ɛŮ ́ɟɎůɘɜɞ ɢɟɩɛŬ) 
ůŰɖɜ ŮɘəɧɜŬ WV2 Űɖɠ ɁɎɞɡůŬɠ (ˊɎɜɤ) əŬɘ Űɖɜ ŮɘəɧɜŬ WV2 Űɞɡ ȷɛɡɜŰŬɑɞɡ (əɎŰɤ). 
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ũɘŬ ˊɞɚɚɎ Ŭˊɧ ŰŬ ŬɛˊŮɚɞŰŮɛɎɢɘŬ ˊɞɡ ɣɖűɘɞˊɞɘɐɗɖəŬɜ ɐŰŬɜ ɔɜɤůŰɐ ɖ ˊɞɘəɘɚɑŬ ˊɞɡ 

əŬɚɚɘŮɟɔɞɨŰŬɜ. ɀŮŰɎ Űɖɜ ɣɖűɘɞˊɞɑɖůɖ Űɤɜ ůɡɜɞɚɘəɩɜ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ɔɘŬ Űɘɠ 

ˊŮɟɘɞɢɏɠ ɛŮɚɏŰɖɠ, ŮˊɘɚɏɔɞɜŰŬɜ ŰŬ ŬɛˊŮɚɞŰŮɛɎɢɘŬ, ˊɞɡ Ŭˊɧ Űɘɠ ŭɘŬɗɏůɘɛŮɠ 

ˊɚɖɟɞűɞɟɑŮɠ ˊŮɟɘŮɑɢŬɜ Űɖɜ ɑŭɘŬ əŬɚɚɘɏɟɔŮɘŬ ˊɞɘəɘɚɑŬɠ, əŬɘ ɛŮ Ŭˊɚɐ ŬɜŰɘɔɟŬűɐ 

ŭɖɛɘɞɡɟɔɞɨŰŬɜ əɎɗŮ űɞɟɎ ɏɜŬ ɜɏɞ ŭɘŬɜɡůɛŬŰɘəɧ ŮˊɑˊŮŭɞ ˊɞɡ ŬűɞɟɞɨůŮ Űɖɜ 

ŮəɎůŰɞŰŮ ˊɞɘəɘɚɑŬ. ȹɖɛɘɞɡɟɔɐɗɖəŬɜ ɏŰůɘ ŭɘŬɜɡůɛŬŰɘəɎ ŬɟɢŮɑŬ ɔɘŬ ŰŬ ŬɛˊŮɚɞŰŮɛɎɢɘŬ 

Űɤɜ ˊɞɘəɘɚɘɩɜ ˊɞɡ ɛŮŰɏˊŮɘŰŬ ůɡɛɛŮŰŮɑɢŬɜ ůŰɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ. 

 

 

 

ɆɢɐɛŬ 3.14 - ɇŬ ŭŮŭɞɛɏɜŬ Ůɚɏɔɢɞɡ ɔɘŬ Űɘɠ əŬŰɖɔɞɟɑŮɠ ˊɞɘəɘɚɘɩɜ ˊɞɨ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ůŰɘɠ 
ŰŬɝɘɜɞɛɐůŮɘɠ ŭɘŬɢɤɟɘůɛɞɨ ˊɞɘəɘɚɘɩɜ, ůŰɖɜ ˊŮɟɘɞɢɐ Űɖɠ ɇɟɎˊŮɕŬɠ. 
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4  ȸȷɆȽȾȼ ɀȺŪɃȹɃȿɃũȽȷ 

ȼ ɓŬůɘəɐ ɛŮɗɞŭɞɚɞɔɑŬ ˊɞɡ ŮűŬɟɛɧůŰɖəŮ ůŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ŬəɞɚɞɨɗɖůŮ Űɞɜ 

Ůɝɐɠ ůəŮɚŮŰɧ: Ƚ. ȺɜŰɞˊɘůɛɧɠ Űɤɜ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ůŰɘɠ ŬŰɛɞůűŬɘɟɘəɎ ŭɘɞɟɗɤɛɏɜŮɠ 

pan-sharpened ŭɞɟɡűɞɟɘəɏɠ ŮɘəɧɜŮɠ, ȽȽ. ȺɝŬɔɤɔɐ Űɤɜ ɔɟŬɛɛɩɜ űɨŰŮɡůɖɠ (canopy) 

Űɤɜ ŬɛˊŮɚɘɩɜ ůŰŬ ŮɜŰɞˊɘůɛɏɜŬ ŬɛˊŮɚɞŰŮɛɎɢɘŬ əŬɘ ȽȽȽ. ȹɘŬɢɤɟɘůɛɧɠ Űɤɜ 

ŭɘŬűɞɟŮŰɘəɩɜ ˊɞɘəɘɚɘɩɜ Ŭɛˊɏɚɞɡ ˊɎɜɤ ůŰɘɠ ŮɜŰɞˊɘůɛɏɜŮɠ ɔɟŬɛɛɏɠ űɨŰŮɡůɖɠ. Ƀ 

ůəŮɚŮŰɧɠ Űɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ ɓŬůɑůŰɖəŮ ůŰɖɜ ŮűŬɟɛɞɔɐ ŰŬɝɘɜɞɛɐůŮɤɜ ˊɎɜɤ ůŰɘɠ 

ŭɞɟɡűɞɟɘəɏɠ ŮɘəɧɜŮɠ. 

ȷˊɧ Űɘɠ ŭɘɎűɞɟŮɠ ɛŮɗɧŭɞɡɠ ŰŬɝɘɜɧɛɖůɖɠ ŮˊɘɚɏɢɗɖəŮ ɖ ɛɏɗɞŭɞɠ Űɖɠ 

ŬɜŰɘəŮɘɛŮɜɞůŰɟŬűɞɨɠ ŬɜɎɚɡůɖɠ ŮɘəɧɜŬɠ (object based image analysis- ɃȸȽȷ), 

ŭŮŭɞɛɏɜɞɡ ɧŰɘ ɏɢŮɘ ˊŬɟɎɝŮɘ ŬɝɘɧɚɞɔŬ ŬˊɞŰŮɚɏůɛŬŰŬ ůŮ ˊɟɧůűŬŰŮɠ ŮɟɔŬůɑŮɠ 

ŰŬɝɘɜɧɛɖůɖɠ, ŬɜɑɢɜŮɡůɖɠ əŬɘ ŮɜŰɞˊɘůɛɞɨ ŬɜŰɘəŮɘɛɏɜɤɜ [Blaschke, 2010; Tzotsos et 

al., 2011 ; Pu & Laundry, 2011; ɀɘɢŬɖɚɑŭɞɡ, 2011; ȷɥɜɎɚɖ, 2012 ; ȾŬɟŬəɑɕɖ, 2013]. 

4.1 ȷɜŰɘəŮɘɛŮɜɞůŰɟŬűɐɠ ȷɜɎɚɡůɖ ȺɘəɧɜŬɠ ï ȿɞɔɘůɛɘəɧ 

eCognition 

ȸŬůɘəɐ ɘŭɏŬ ˊɎɜɤ ůŰɖɜ ɞˊɞɑŬ ůŰɖɟɑɕŮŰŬɘ ɖ ŬɜŰɘəŮɘɛŮɜɞůŰɟŬűɐɠ ŬɜɎɚɡůɖ ŮɑɜŬɘ ɧŰɘ ɞɘ 

ŬˊŬɟŬɑŰɖŰŮɠ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɖɜ ŮˊŮɝŮɟɔŬůɑŬ, ŬɜɎɚɡůɖ əŬɘ ŮɟɛɖɜŮɑŬ ɛɘŬɠ ŮɘəɧɜŬɠ 

ŭŮɜ ˊŮɟɘɏɢɞɜŰŬɘ Ůɝɞɚɞəɚɐɟɞɡ ůŰŬ ɛŮɛɞɜɤɛɏɜŬ ŮɘəɞɜɞůŰɞɘɢŮɑŬ ŬɚɚɎ ůŮ ɜɞɖɛŬŰɘəɎ 

ŬɜŰɘəŮɑɛŮɜŬ ɐ ŰɛɐɛŬŰŬ Űɖɠ ŮɘəɧɜŬɠ əŬɘ Űɘɠ ŬɚɚɖɚɞůɡůɢŮŰɑůŮɘɠ Űɞɡɠ [Baatz & 

Schape,1999; ȹŮɟɕɏəɞɠ & ȷɟɔɘŬɚɎɠ, 2002; Blaschke et al.,2008; Blaschke,2009]. 

ɃɡůɘŬůŰɘəɎ ɖ ůŰɞɘɢŮɘɩŭɖɠ ɛɞɜɎŭŬ Űɖɠ ŮɘəɧɜŬɠ ˊŬɨŮɘ ɜŬ ŮɑɜŬɘ Űɞ ŮɘəɞɜɞůŰɞɘɢŮɑɞ 

(pixel), Űɞ ɞˊɞɑɞ ŬɜŰɘəŬɗɑůŰŬŰŬɘ Ŭˊɧ ɞɛɎŭŮɠ pixels ˊɞɡ ůɢɖɛŬŰɑɕɞɡɜ ɏɜŬ ŬɜŰɘəŮɑɛŮɜɞ 

(object). ȰŰůɘ ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ ůɖɛŬůɘɞɚɞɔɘəɎ ŬɜŰɘəŮɑɛŮɜŬ ŰŬ ɞˊɞɑŬ ɛˊɞɟɞɨɜ ɜŬ 

ůɢɖɛŬŰɑɕɞɡɜ ˊɞɚɨˊɚɞəŮɠ ůɢɏůŮɘɠ ɛŮŰŬɝɨ Űɞɡɠ əŬɘ ɜŬ ŮůɤəɚŮɑɞɡɜ ˊɚɖɗɩɟŬ 

ˊɞůɞŰɘəɩɜ əŬɘ ˊɞɘɞŰɘəɩɜ ˊɚɖɟɞűɞɟɘɩɜ. 

Ƀɘ ŰŬɝɘɜɞɛɐůŮɘɠ ŬɜŰɘəŮɘɛŮɜɞůŰɟŬűɞɨɠ ŬɜɎɚɡůɖɠ ɔɘŬ Űɖ ůɡɔəŮəɟɘɛɏɜɖ ŮɟɔŬůɑŬ ɏɔɘɜŬɜ 

ůŰɞ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ eCognition. ɆɡɔəŮəɟɘɛɏɜŬ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɖ ɏəŭɞůɖ Developer 

8.7, Űɞɡ Ůɜ ɚɧɔɤ ɚɞɔɘůɛɘəɞɨ ˊɞɡ ŮɑɜŬɘ Ŭˊɧ ŰŬ ůɖɛŬɜŰɘəɧŰŮɟŬ ŮɟɔŬɚŮɑŬ ɔɘŬ ŬɡŰɞɨ Űɞɡ 

Ůɑŭɞɡɠ ŬɜɎɚɡůɖ [Benz et al.,2004] . 

4.1.1 ȾŬŰɎŰɛɖůɖ 

ȷˊŬɟŬɑŰɖŰɖ ˊɟɞŮˊŮɝŮɟɔŬůɑŬ ɔɘŬ Űɖɜ ŰŬɝɘɜɧɛɖůɖ ůɨɛűɤɜŬ ɛŮ Űɖɜ ŬɜŰɘəŮɘɛŮɜɞůŰɟŬűɐ 

ŬɜɎɚɡůɖ, ŮɑɜŬɘ ɖ ŭɘŬŭɘəŬůɑŬ Űɖɠ əŬŰɎŰɛɖůɖɠ. ȼ əŬŰɎŰɛɖůɖ ŬˊɞŰŮɚŮɑ Űɖ ŭɘŬŭɘəŬůɑŬ 

ůɢɖɛŬŰɘůɛɞɨ Űɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ Ŭˊɧ ɞɛŬŭɞˊɞɘɐůŮɘɠ pixels ɛŮ ůɡɔəŮəɟɘɛɏɜŬ əɞɘɜɎ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ. ũɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ ŬɜŰɘəŮɘɛɏɜɤɜ ůŰɞ ɚɞɔɘůɛɘəɧ eCognition 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɖ ɛɏɗɞŭɞɠ multiresolution segmentation, ŭɖɚŬŭɐ ɖ əŬŰɎŰɛɖůɖ 
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ˊɞɚɚɩɜ Ůˊɘˊɏŭɤɜ. ȼ əŬŰɎŰɛɖůɖ ˊɞɚɚɩɜ Ůˊɘˊɏŭɤɜ, ŮɑɜŬɘ ɛɑŬ ŭɘŬŭɘəŬůɑŬ ůɡɜɏɜɤůɖɠ 

Űɤɜ ŮɘəɞɜɞůŰɞɘɢŮɑɤɜ ˊɞɡ ŬɜŬˊŰɨɢɗɖəŮ ɛŮ ůəɞˊɧ Űɖɜ ŮɝŬɔɤɔɐ ɞɛɞɘɞɔŮɜɩɜ 

ŬɜŰɘəŮɘɛɏɜɤɜ ɓɎůŮɘ Űɤɜ Űɘɛɩɜ Űɤɜ ŭɘɎűɞɟɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ůŮ ŮˊɑˊŮŭɞ 

ŮɘəɞɜɞůŰɞɘɢŮɑɞɡ ŬɚɚɎ əŬɘ ɓɎůŮɘ Űɞɡ ůɢɐɛŬŰɧɠ Űɞɡɠ ůŮ ɞˊɞɘŬŭɐˊɞŰŮ ŮˊɑˊŮŭɞ 

ŬɜɎɚɡůɖɠ ŮˊɘɚŮɢɗŮɑ. ɂŮəɘɜɎ ɛŮ ŬɜŰɘəŮɑɛŮɜŬ ˊɞɡ ŬˊɞŰŮɚɞɨɜŰŬɘ Ŭˊɧ ɏɜŬ ŮɘəɞɜɞůŰɞɘɢŮɑɞ 

ŰŬ ɞˊɞɑŬ ůŰɖ ůɡɜɏɢŮɘŬ ůɡɜŮɜɩɜɞɜŰŬɘ ɛŮ ŮˊŬɜŬɚɐɣŮɘɠ ŭɖɛɘɞɡɟɔɩɜŰŬɠ ɛŮɔŬɚɨŰŮɟŮɠ 

ɞɜŰɧŰɖŰŮɠ, ɛŮ ɓɎůɖ Űɖɜ ŬɜɩŰŮɟɖ Űɘɛɐ ŮŰŮɟɞɔɏɜŮɘŬɠ ˊɞɡ ɏɢŮɘ ŮɘůɎɔŮɘ ɞ ɢɟɐůŰɖɠ ɛŮ Űɖɜ 

ˊŬɟɎɛŮŰɟɞ əɚɑɛŬəŬɠ [User Guide eCognition Developer 8.7.,2011].  

Ƀ ɢɟɐůŰɖɠ ŮəŰɧɠ Ŭˊɧ Űɖɜ ˊŬɟɎɛŮŰɟɞ əɚɑɛŬəŬɠ (scale parameter) ŮɘůɎɔŮɘ ɓɎɟɖ ůŰŬ 

ŮˊɑˊŮŭŬ/əŬɜɎɚɘŬ Űɖɠ əɎɗŮ ŮɘəɧɜŬɠ, ŬɜɎɚɞɔŬ ɛŮ Űɖ ůɡɛɛŮŰɞɢɐ ˊɞɡ ŮˊɘɗɡɛŮɑ ɜŬ ɏɢɞɡɜ 

ůŰɖɜ əŬŰɎŰɛɖůɖ, əŬɘ Ůˊɘˊɚɏɞɜ Űɘɠ ˊŬɟŬɛɏŰɟɞɡɠ Űɞɡ əɟɘŰɖɟɑɞɡ ɞɛɞɘɞɔɏɜŮɘŬɠ 

(Composition of homogenity Criterion). ȼ ůɨɜɗŮůɖ Űɞɡ əɟɘŰɖɟɑɞɡ ɞɛɞɘɞɔɏɜŮɘŬɠ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ ŮɚŬɢɘůŰɞˊɞɑɖůɖ Űɖɠ ŮŰŮɟɞɔɏɜŮɘŬɠ. ɇɞ eCognition ɡˊɞɚɞɔɑɕŮɘ 

ŮůɤŰŮɟɘəɎ ŰɟɑŬ əɟɘŰɐɟɘŬ: ɇɞ ɢɟɩɛŬ (Color), Űɖɜ ɞɛŬɚɧŰɖŰŬ (Smoothness) əŬɘ Űɞ 

ůɡɛˊŬɔɏɠ Űɞɡ ůɢɐɛŬŰɞɠ (Compactness). ɆŰɞɜ ŰɞɛɏŬ Űɞɡ Color əŬɗɞɟɑɕŮŰŬɘ ɖ 

ɓŬɟɨŰɖŰŬ ˊɞɡ ŭɑɜŮŰŬɘ ůŰŬ űŬůɛŬŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ŮɘəɞɜɞůŰɞɘɢŮɑɤɜ ˊɞɡ 

ŬˊŬɟŰɑɕɞɡɜ Űɞ ˊŬɟŬɔɧɛŮɜɞ ŬɜŰɘəŮɑɛŮɜɞ. ȳůɞ ɛŮɔŬɚɨŰŮɟɖ Űɘɛɐ ŭɑɜŮŰŬɘ ůŰɞ Color Űɧůɞ 

ɛɘəɟɧŰŮɟɖ ŮɑɜŬɘ ɖ Űɘɛɐ ɓŬɟɨŰɖŰŬɠ ˊɞɡ ŭɑɜŮŰŬɘ ůŰɞ ŰŮɚɘəɧ ůɢɐɛŬ (Shape), əŬɘ 

ŬɜŰɑůŰɟɞűŬ. 

  

ɆɢɐɛŬ 4.1 - ȺˊɑˊŮŭŬ əŬŰŬŰɛɐůŮɤɜ ŭɘŬűɞɟŮŰɘəɐɠ əɚɑɛŬəŬɠ ůŰɞ ɚɞɔɘůɛɘəɧ eCognition. 

 

4.1.2 ɉŬɟŬəŰɖɟɘůŰɘəɎ (Features) ŬɜŰɘəŮɘɛɏɜɤɜ əŬɘ ɘŮɟŬɟɢɑŬ ŰɎɝŮɤɜ 

ɀŮŰɎ Űɖɜ ˊŬɟŬɔɤɔɐ Űɤɜ Ŭɟɢɘəɩɜ ˊɟɤŰɞɔŮɜɩɜ ŬɜŰɘəŮɘɛɏɜɤɜ, ɧˊɤɠ ˊɟɞəɨˊŰɞɡɜ 

Ŭˊɧ Űɖɜ əŬŰɎŰɛɖůɖ, Űɞ eCognition ˊɟɞůűɏɟŮɘ ɏɜŬ ůɨɜɞɚɞ ŮɟɔŬɚŮɑɤɜ ɔɘŬ Űɖɜ 

Ŭɝɘɞˊɞɑɖůɖ Űɤɜ ŭɘŬűɧɟɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ŬɡŰɩɜ Űɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ (ɧˊɤɠ ŮɑɜŬɘ ɖ 

űɤŰŮɘɜɧŰɖŰŬ, ɞɘ ɛɏůŮɠ Űɘɛɏɠ ŭɘŬűɧɟɤɜ əŬɜŬɚɘɩɜ, ɖ ɡűɐ, Űɞ ɛɏɔŮɗɞɠ, ɖ ɔŮɘŰɜɑŬůɖ ɛŮ 

ɎɚɚŬ ŬɜŰɘəŮɑɛŮɜŬ ə.Ŭ.). 
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ɆɢɐɛŬ 4.2 - ɇɞ ŮɟɔŬɚŮɑɞɡ Feature View əŬɘ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɔɜɤɟɑůɛŬŰŬ ˊɞɡ ŭɘŬɗɏŰŮɘ, 
ůŰɞ ɚɞɔɘůɛɘəɧ eCognition. 

 

ũɘŬ Űɖɜ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ɔɜɤɟɘůɛɎŰɤɜ, ŬɝɘɞˊɞɘɐɗɖəŮ Űɞ 

ŮɟɔŬɚŮɑɞ "ȯˊɞɣɖ ɉŬɟŬəŰɖɟɘůŰɘəɩɜ ũɜɤɟɘůɛɎŰɤɜ" (Feature View). ȷɡŰɧ Űɞ ŮɟɔŬɚŮɑɞ 

ŮˊɘŰɟɏˊŮɘ ůŰɘɠ ɘŭɘɧŰɖŰŮɠ Űɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ Űɖɠ ŮɘəɧɜŬɠ ɜŬ ŬˊŮɘəɞɜɑɕɞɜŰŬɘ ɛŮ ɏɜŬɜ 

ɔɟŬűɘəɧ Űɟɧˊɞ əŬɘ Ůˊɞɛɏɜɤɠ ˊŬɟɏɢŮɘ ɛɘŬ ɞˊŰɘəɐ ŮɟɛɖɜŮɑŬ ůŰɖɜ ɘŭɘŬɘŰŮɟɧŰɖŰŬ Ůɜɧɠ 

ɢŬɟŬəŰɖɟɘůŰɘəɞɨ ˊɟɤŰɞɔŮɜɞɨɠ ŬɜŰɘəŮɘɛɏɜɞɡ ůŮ ɧɚŬ ŰŬ ŬɜŰɘəŮɑɛŮɜŬ Űɖɠ ŮɘəɧɜŬɠ. 

ɃˊɞɘɞŭɐˊɞŰŮ ɢŬɟŬəŰɖɟɘůŰɘəɧ ɔɜɩɟɘůɛŬ ˊɞɡ ŮɑɜŬɘ ŭɘŬɗɏůɘɛɞ ɔɘŬ Űɖɜ ŰŬɝɘɜɧɛɖůɖ ůŰɞ 

eCognition, ɛˊɞɟŮɑ ɜŬ ŬˊŮɘəɞɜɘůŰŮɑ ɛŮ Űɞ Feature View. ɇɞ Feature View ŮɑɜŬɘ ɏɜŬ 

ɘůɢɡɟɧ ŮɟɔŬɚŮɑɞ ŮɨɟŮůɖɠ ŭɘŬűɞɟɩɜ ůŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɔɜɤɟɑůɛŬŰŬ Űɤɜ 

ŬɜŰɘəŮɘɛɏɜɤɜ Űɖɠ ŮɘəɧɜŬɠ [Tutorial_Askisi_6,2013].  

ȺˊɧɛŮɜɞ ɓɐɛŬ ŮɑɜŬɘ ɖ ŭɖɛɘɞɡɟɔɑŬ Űɖɠ ȽŮɟŬɟɢɑŬɠ ɇɎɝŮɤɜ (Class Hierarchy). ȼ 

ɘŮɟŬɟɢɑŬ ŰɎɝŮɤɜ ˊŮɟɘɏɢŮɘ ɧɚŮɠ Űɘɠ əŬŰɖɔɞɟɑŮɠ ˊɟɞɠ ŰŬɝɘɜɧɛɖůɖ ůŮ ɛɘŬ ɘŮɟŬɟɢɘəɎ 

ŭɞɛɖɛɏɜɖ ɛɞɟűɐ. Ƀɘ ůɢɏůŮɘɠ ˊɞɡ ɞɟɑɕɞɜŰŬɘ ůŮ ŬɡŰɐɜ ɏɢɞɡɜ ŭɘˊɚɐ ůɖɛŬůɑŬ, ɖ ɛɑŬ 

ŬűɞɟɎ Űɖɜ əɚɖɟɞŭɞůɑŬ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Ŭˊɧ Űɖ ɛɖŰɟɘəɐ əŬŰɖɔɞɟɑŬ ůŰɘɠ ɗɡɔŬŰɟɘəɏɠ 

əŬɘ ɖ Ɏɚɚɖ Űɘɠ Ůɜɜɞɘɞɚɞɔɘəɏɠ ɞɛɎŭŮɠ ůŰɘɠ ɞˊɞɑŮɠ ŬɜɐəŮɘ ɖ əɎɗŮ əŬŰɖɔɞɟɑŬ. Ƀɘ ůɢɏůŮɘɠ 

ŬɡŰɏɠ ˊŮɟɘɔɟɎűɞɜŰŬɘ ůŰŬ ˊŮŭɑŬ ȾɚɖɟɞɜɞɛɘɎ (Inheritance) əŬɘ ɃɛɎŭŮɠ (Groups) 

ŬɜŰɑůŰɞɘɢŬ [ȾŬɟŬəɑɕɖ, 2013].  

ɆŰɞ ˊɚŬɑůɘɞ Űɤɜ ŮűŬɟɛɞɔɩɜ ɔɘŬ Űɖ ůɡɔəŮəɟɘɛɏɜɖ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ŬˊɞəɚŮɘůŰɘəɎ ɖ ɘŮɟŬɟɢɑŬ əɚɖɟɞŭɧŰɖůɖɠ, ˊɞɡ ŮɑɜŬɘ ɏɜŬɠ ɛɖɢŬɜɘůɛɧɠ 

ɛŮ Űɞɜ ɞˊɞɑɞ ɛŮŰŬűɏɟɞɜŰŬɘ ɘŭɘɧŰɖŰŮɠ ɛɏůɤ ɛɑŬɠ ɘŮɟŬɟɢɑŬɠ, Ŭˊɧ əŬŰɖɔɞɟɑŮɠ ɔɞɜŮɑɠ ůŮ 

əŬŰɖɔɞɟɑŮɠ ˊŬɘŭɘɎ (ɐ Ŭɚɚɘɩɠ ɡˊɞəŬŰɖɔɞɟɑŮɠ). 
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4.1.3 ȷůŬűɐɠ ɚɞɔɘəɐ (Fuzzy Logic) 

ɆɖɛŬɜŰɘəɐ ŭɡɜŬŰɧŰɖŰŬ ˊɞɡ ˊɟɞůűɏɟŮɘ ɖ ŬɜŰɘəŮɘɛŮɜɞůŰɟŬűɐɠ ŬɜɎɚɡůɖ ŮɑɜŬɘ ɖ 

ŰŬɝɘɜɧɛɖůɖ ŮɘəɧɜŬɠ ɓɎůŮɘ ŬůŬűɞɨɠ ɚɞɔɘəɐɠ (Fuzzy Logic). ȼ ŰŬɝɘɜɧɛɖůɖ ɛŮ ɓɎůɖ Űɖɜ 

ŬůŬűɐ ɚɞɔɘəɐ ůŰɖɟɑɕŮŰŬɘ ůŰɖ ɛŮŰŬŰɟɞˊɐ Űɖɠ ŭɡŬŭɘəɐɠ ɚɞɔɘəɐɠ Űɤɜ ŬˊɧɚɡŰɤɜ 

çɁȷȽ/ȷȿȼŪȺɆè əŬɘ çɃɉȽ/ɊȺɈȹȺɆè ůŮ ŭɘɎůŰɖɛŬ Űɘɛɩɜ ůɡɛɛŮŰɞɢɐɠ [0,1] ɛŮ Űɞ 

ɛɖŭɏɜ ɜŬ ŬɜŰɘůŰɞɘɢŮɑ ůŰɞ ŬˊɧɚɡŰɞ ɧɢɘ əŬɘ Űɞ 1 ůŰɞ ŬˊɧɚɡŰɞ ɜŬɘ, Ůɜɩ ůɡɛɛŮŰɏɢɞɡɜ əŬɘ 

ɞɘ ŮɜŭɘɎɛŮůŮɠ Űɘɛɏɠ [Zadeh, 1965].  

ɆŰɞ eCognition ɖ ŬůŬűɐɠ ɚɞɔɘəɐ ůŰɖɜ ŰŬɝɘɜɧɛɖůɖ ŬɜŰɘəŮɘɛɏɜɤɜ, ŮɛűŬɜɑɕŮŰŬɘ ɛŮ Űɖ 

ɛɞɟűɐ ŬůŬűɩɜ ůɡɜŬɟŰɐůŮɤɜ ůɡɛɛŮŰɞɢɐɠ (əŬɜɧɜɤɜ ˊŬɟŬɔɤɔɐɠ) ɐ ɛŮ ɛɘŬ ŬůŬűɐ 

Ůəŭɞɢɐ Űɞɡ Ŭɚɔɞɟɑɗɛɞɡ Űɞɡ ȺɔɔɨŰŮɟɞɡ ũŮɑŰɞɜŬ (Nearest Neighbor) ůŰɖɜ ˊŮɟɘɔɟŬűɐ 

Űɖɠ əɚɎůɖɠ. ȰŰůɘ, ɔɘŬ əɎɗŮ ŬɜŰɘəŮɑɛŮɜɞ ɡˊɞɚɞɔɑɕŮŰŬɘ ɖ Űɘɛɐ ůɡɛɛŮŰɞɢɐɠ Űɞɡ ůŮ ɧɚŮɠ 

Űɘɠ ɗŮɛŬŰɘəɏɠ əŬŰɖɔɞɟɑŮɠ əŬɘ əŬŰŬŰɎůůŮŰŬɘ ůŮ ɞˊɞɑŬ ˊŬɑɟɜŮɘ Űɖɜ ɡɣɖɚɧŰŮɟɖ Űɘɛɐ 

ůɡɛɛŮŰɞɢɐɠ. ȼ ŭɘŬŭɘəŬůɑŬ Űɖɠ ŰŬɝɘɜɧɛɖůɖɠ ŮɑɜŬɘ ŮˊŬɜŬɚɖˊŰɘəɐ ɛŮ Ŭɟɘɗɛɧ 

ŮˊŬɜŬɚɐɣŮɤɜ/əɨəɚɤɜ ˊɞɡ ɞɟɑɕŮŰŬɘ Ŭˊɧ Űɞɜ ɢɟɐůŰɖ. 

ȼ ˊɟɞůɏɔɔɘůɖ ŰŬɝɘɜɧɛɖůɖɠ ɛŮ ŬůŬűɐ ɚɞɔɘəɐ ŮˊɘɚɏɢɗɖəŮ ɔɘŬ Űɖɜ ŬɜɎɚɡůɖ əŬɘ 

ŰŬɝɘɜɧɛɖůɖ Űɤɜ Ůɘəɧɜɤɜ əŬɗɩɠ ɚɧɔɤ Űɤɜ ŮɔɔŮɜɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɖɠ ˊŬɟŮɑɢŮ 

ůɖɛŬɜŰɘəɎ ˊɚŮɞɜŮəŰɐɛŬŰŬ ůŰɘɠ ˊɞɚɨˊɚɞəŮɠ ˊŮɟɘˊŰɩůŮɘɠ ŰŬɝɘɜɧɛɖůɖɠ ɔɘŬ Űɖɜ 

ŬɜŬɔɜɩɟɘůɖ Űɤɜ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ əŬɘ Űɞ ŭɘŬɢɤɟɘůɛɧ Űɤɜ ˊɞɘəɘɚɘɩɜ Ŭɛˊɏɚɞɡ. 

ȺɘŭɘəɧŰŮɟŬ ɖ ŭɡɜŬŰɧŰɖŰŬ ˊɞɡ ˊɟɞůűɏɟŮɘ Űɞ ɚɞɔɘůɛɘəɧ ɜŬ ɛŮŰŬűɟɎɕɞɜŰŬɘ ɞɘ Űɘɛɏɠ 

ɘŭɘɞŰɐŰɤɜ ůŮ ŬůŬűŮɑɠ Űɘɛɏɠ, Űɘɠ ɗɏŰŮɘ ŮɨəɞɚŮɠ ˊɟɞɠ ŭɘŬɢŮɑɟɘůɖ əŬɘ ŮˊɘŰɟɏˊŮɘ Űɞ 

ůɡɜŭɡŬůɛɧ Űɞɡɠ. ȺˊɘˊɟɧůɗŮŰŬ əŬɗɘůŰɎ ŭɡɜŬŰɧ Űɞ ůɢɖɛŬŰɘůɛɧ ůɨɜɗŮŰɤɜ 

ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ɔɜɤɟɘůɛɎŰɤɜ ɛɏůɤ ɘŮɟŬɟɢɘɩɜ ˊŮɟɘɔɟŬűɐɠ əŬŰɖɔɞɟɘɩɜ əŬɘ 

ɛŬɗɖɛŬŰɘəɩɜ ɚɞɔɘəɩɜ ŰŮɚŮůŰɩɜ (AND, OR, NOT ə.Ű.ɚ.), əŬɘ Űɖɜ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ 

ŬɡŰɩɜ ɛɏůɤ ɛŬɗɖɛŬŰɘəɩɜ ůɡɜŬɟŰɐůŮɤɜ. 

 

ɆɢɐɛŬ 4.3 - ɆŰɘɔɛɘɧŰɡˊɞ Ŭˊɧ Űɖɜ ɞˊŰɘəɞˊɞɑɖůɖ Űɞɡ ɢŬɟŬəŰɖɟɘůŰɘəɞɨ ɔɜɤɟɑůɛŬŰɞɠ ȹŮɑəŰɖɠ 
MSAVI , ɔɘŬ Űɘɛɏɠ Ŭˊɧ 0.6 ɤɠ 0.9, ɛŮ ɢɟɐůɖ Űɞɡ ŮɟɔŬɚŮɑɞɡ Feature View, ůŰɞ ɚɞɔɘůɛɘəɧ 

eCognition. 
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4.1.4 ȷɚɔɧɟɘɗɛɞɘ ŰŬɝɘɜɧɛɖůɖɠ 

Ƀ Ŭɚɔɧɟɘɗɛɞɠ ŰŬɝɘɜɧɛɖůɖɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ůŰɞ ˊɚŬɑůɘɞ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ 

ŮɟɔŬůɑŬɠ ŮɑɜŬɘ ŬɡŰɧɠ Űɖɠ ȽŮɟŬɟɢɘəɐɠ ɇŬɝɘɜɧɛɖůɖɠ (Hierarchical Classification 

algorithm). Ƀ Ŭɚɔɧɟɘɗɛɞɠ ŬɡŰɧɠ ɓŬůɑɕŮŰŬɘ ůŰɖ ɚɞɔɘəɐ Űɖɠ ɘŮɟŬɟɢɑŬ əɚɖɟɞŭɧŰɖůɖɠ. 

ɆɡɔəŮəɟɘɛɏɜŬ ɞɘ əŬŰɖɔɞɟɑŮɠ ˊɞɡ ˊŮɟɘɏɢɞɡɜ ŮɜŮɟɔɏɠ əŬŰɖɔɞɟɑŮɠ-ˊŬɘŭɑŬ ůŰɖɜ ɘŮɟŬɟɢɑŬ 

əɚɖɟɞŭɧŰɖůɖɠ, ŭŮɜ ŮűŬɟɛɧɕɞɜŰŬɘ ůŰɖɜ ŰŬɝɘɜɧɛɖůɖ. Ƀɘ əŬŰɖɔɞɟɑŮɠ-ˊŬɘŭɘɎ 

əɚɖɟɞɜɞɛɞɨɜ Ŭˊɧ Űɘɠ əŬŰɖɔɞɟɑŮɠ-ɔɞɜŮɑɠ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡɠ əŬɘ ɏɢɞɡɜ əŬɘ ɎɚɚŬ 

ŮˊɘˊɟɧůɗŮŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ, ɞˊɧŰŮ ŭɘŬɘɟɞɨɜ ůŮ ˊɞɚɚɏɠ, Űɖɜ əŬŰɖɔɞɟɑŬ-ɔɞɜɏŬ. ȷɜ 

ɡˊɎɟɢɞɡɜ ŬɜŰɘəŮɑɛŮɜŬ ˊɞɡ ɗŬ ŰŬɝɘɜɞɛɞɨɜŰŬɜ ůŰɖɜ əŬŰɖɔɞɟɑŬ-ɔɞɜɏŬɠ, ŬɚɚɎ ůŮ əŬɛɑŬ 

Ŭˊɧ Űɘɠ əŬŰɖɔɞɟɑŮɠ-ˊŬɘŭɘɎ ˊɞɡ ɡˊɞŭɘŬɘɟŮɑŰŬɘ, ŭŮɜ ŰŬɝɘɜɞɛɞɨɜŰŬɘ ɞɨŰŮ ůŰɖɜ əŬŰɖɔɞɟɑŬ-

ɔɞɜɏŬɠ ɞɨŰŮ ůŮ əŬɛɑŬ Ŭˊɧ Űɘɠ əŬŰɖɔɞɟɑŮɠ-ˊŬɘŭɘɎ. ȺˊɘˊɟɧůɗŮŰŬ ɞ Ŭɚɔɧɟɘɗɛɞɠ Űɖɠ 

"ȽŮɟŬɟɢɘəɐɠ ɇŬɝɘɜɧɛɖůɖɠ", ŮˊɘŰɟɏˊŮɘ Űɖɜ ŰŬɝɘɜɧɛɖůɖ ŬɜŰɘəŮɘɛɏɜɤɜ ůŮ əɎˊɞɘŬ 

əŬŰɖɔɞɟɑŬ ɛɧɜɞ ɧŰŬɜ ɧɚŬ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɔɜɤɟɑůɛŬŰŬ ˊɞɡ ɡˊɎɟɢɞɡɜ ůŰɖɜ 

ˊŮɟɘɔɟŬűɐ Űɖɠ ɛˊɞɟɞɨɜ ɜŬ ŮűŬɟɛɞůŰɞɨɜ [User Guide eCognition Developer 

8.7.,2011]. 

 

ɆɢɐɛŬ 4.4 - ɆŰɘɔɛɘɧŰɡˊɞ Ŭˊɧ Űɞ ˊŬɟɎɗɡɟɞ ŮűŬɟɛɞɔɐɠ Űɞɡ Hierarchical Classification 
algorithm, ůŰɞ ɚɞɔɘůɛɘəɧ eCognition. 

 

Ƀ ŮɜŰɞˊɘůɛɧɠ Űɤɜ ŬɛˊŮɚɞŰŮɛŬɢɘɩɜ ŮˊɘɢŮɘɟɐɗɖəŮ ɛŮ ŰŬɝɘɜɞɛɐůŮɘɠ ˊɞɡ ŬɝɘɞˊɞɑɖůŬɜ 

Űɖɜ ˊŮɟɘɔɟŬűɐ Űɤɜ əɚɎůŮɤɜ ɛŮ Űɖ ɛɞɟűɐ ŬůŬűɩɜ ůɡɜŬɟŰɐůŮɤɜ ůɡɛɛŮŰɞɢɐɠ 

(əŬɜɧɜɤɜ ˊŬɟŬɔɤɔɐɠ). ɇŬ ŭɨɞ ŰŮɚŮɡŰŬɑŬ ɓɐɛŬŰŬ Űɞɡ ůəŮɚŮŰɞɨ Űɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ 

(ŮɝŬɔɤɔɐ ɔɟŬɛɛɩɜ űɨŰŮɡůɖɠ əŬɘ ŭɘŬɢɤɟɘůɛɧɠ ˊɞɘəɘɚɘɩɜ) ɡɚɞˊɞɘɐɗɖəŬɜ ɛŮ ɢɟɐůɖ 

Űɖɠ ŬůŬűɞɨɠ Ůəŭɞɢɐɠ Űɞɡ Ŭɚɔɞɟɑɗɛɞɡ Űɞɡ ȺɔɔɨŰŮɟɞɡ ũŮɑŰɞɜŬ (Nearest Neighbor - 

NN) ůŰɖɜ ˊŮɟɘɔɟŬűɐ Űɤɜ əŬŰɖɔɞɟɘɩɜ/əɚɎůŮɤɜ.  

ȼ ŰŬɝɘɜɧɛɖůɖ ɛŮ Űɞɜ Ŭɚɔɧɟɘɗɛɞ Űɞɡ ɁɁ ŬˊŬɘŰŮɑ ŬɟɢɘəɎ, Űɖɜ ŮəˊŬɑŭŮɡůɖ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ ŭɑɜɞɜŰŬɠ Űɞɡ ůɡɔəŮəɟɘɛɏɜŬ ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɎ ŬɜŰɘəŮɑɛŮɜŬ ɤɠ ŭŮɑɔɛŬŰŬ 

ɔɘŬ əɎɗŮ əŬŰɖɔɞɟɑŬ. Ƀ Ŭɚɔɧɟɘɗɛɞɠ Ŭəɞɚɞɨɗɤɠ ŮɝŮŰɎɕŮɘ əɎɗŮ ɏɜŬ Ŭˊɧ ŰŬ ŰɛɐɛŬŰŬ 

ˊɟɞɠ ŰŬɝɘɜɧɛɖůɖ əŬɘ ŬɜɘɢɜŮɨŮɘ ůŮ ˊɞɘɞ Ŭˊɧ ŰŬ ŭŮɑɔɛŬŰŬ ˊɞɡ ɏɢɞɡɜ ɡˊɞŭŮɘɢɗŮɑ 

ˊɚɖůɘɎɕŮɘ ˊŮɟɘůůɧŰŮɟɞ. ȾɎɗŮ ŰɛɐɛŬ ŰŬɝɘɜɞɛŮɑŰŬɘ ůŰɖɜ əŬŰɖɔɞɟɑŬ, ůŰɖɜ ɞˊɞɑŬ ŬɜɐəŮɘ 
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Űɞ ŭŮɑɔɛŬ ˊɞɡ ɓɟɑůəŮŰŬɘ ŮɔɔɨŰŮɟŬ Űɞɡ. ɆɡɔəŮəɟɘɛɏɜŬ, ɞ ŰŬɝɘɜɞɛɖŰɐɠ ɁɁ ŮˊɘůŰɟɏűŮɘ 

ɛɘŬ Űɘɛɐ ŬɜɎɛŮůŬ ůŰɞ 0 əŬɘ Űɞ 1, ŬɜɎɚɞɔŬ ɛŮ Űɞ ''ȹɘɎůŰɖɛŬ ɉŬɟŬəŰɖɟɘůŰɘəɩɜ 

ũɜɤɟɘůɛɎŰɤɜ" (feature space distance), Űɞɡ ŮəɎůŰɞŰŮ ŬɜŰɘəŮɘɛɏɜɞɡ Ŭˊɧ Űɞɜ ŮɔɔɨŰŮɟɞ 

ɔŮɑŰɞɜŬ Űɞɡ. ȼ Űɘɛɐ ůɡɛɛŮŰɞɢɐɠ ŮɑɜŬɘ 1 ɧŰŬɜ Űɞ ŬɜŰɘəŮɑɛŮɜɞ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɤɠ 

ŰŬɡŰɧůɖɛɞ ɛŮ Űɞ ŭŮɑɔɛŬ, ɤɠ ˊɟɞɠ əɎˊɞɘɞ/əɎˊɞɘŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ. ȷɜ Űɞ ŬɜŰɘəŮɑɛŮɜɞ 

ŭɘŬűɏɟŮɘ Ŭˊɧ Űɞ ŭŮɑɔɛŬ, Űɞ ''ȹɘɎůŰɖɛŬ ɉŬɟŬəŰɖɟɘůŰɘəɩɜ ũɜɤɟɘůɛɎŰɤɜ" ˊŬɑɟɜŮɘ 

ŮɜŭɘɎɛŮůŮɠ Űɘɛɏɠ, ɓŬůɘɕɧɛŮɜŮɠ ůŰɖɜ ŬůŬűɐ ɚɞɔɘəɐ, ŬɜɎɚɞɔŬ ɛŮ Űɖɜ ŬˊɧůŰŬůɖ Űɞɡ 

ɢŬɟŬəŰɖɟɘůŰɘəɞɨ Ŭˊɧ Űɞ ŮɔɔɨŰŮɟɞ ŭŮɑɔɛŬ ɛɘŬɠ əɚɎůɖɠ. Ƀ ɢɟɐůŰɖɠ ɛˊɞɟŮɑ ɜŬ ŮˊɘɚɏɝŮɘ 

ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ, ŰŬ ɞˊɞɑŬ ɗŬ ůɡɛɛŮŰɏɢɞɡɜ ůŰɞɜ ɡˊɞɚɞɔɘůɛɧ Űɞɡ ŭɘŬůŰɐɛŬŰɞɠ 

ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ɔɜɤɟɘůɛɎŰɤɜ [User Guide eCognition Developer 8.7.,2011]. 

ɇɞ ɚɞɔɘůɛɘəɧ ˊŮɟɘɏɢŮɘ ŭɨɞ Űɨˊɞɡɠ ŮəűɟɎůŮɤɜ ŮɔɔɨŰŮɟɤɜ ɔŮɘŰɧɜɤɜ: Űɞɜ ŮɔɔɨŰŮɟɞ 

ɔŮɑŰɞɜŬ (Nearest neighbor, NN) əŬɘ Űɞɜ ˊɟɞəŬɗɞɟɘůɛɏɜɞ ŮɔɔɨŰŮɟɞ ɔŮɑŰɞɜŬ (standard 

nearest neighbor, standard NN). ȼ əɨɟɘŬ ŭɘŬűɞɟɎ ɛŮŰŬɝɨ ŬɡŰɩɜ Űɤɜ ŮəűɟɎůŮɤɜ 

ŮɑɜŬɘ ɧŰɘ ɞ ŮɔɔɨŰŮɟɞɠ ɔŮɑŰɞɜŬɠ (ůɡɜŮˊɩɠ əŬɘ Űɞ ''ŭɘɎůŰɖɛŬ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ 

ɔɜɤɟɘůɛɎŰɤɜ'' Űɞɡ), ɛˊɞɟŮɑ ɜŬ əŬɗɞɟɘůŰŮɑ ɔɘŬ əɎɗŮ ŬɜŮɝɎɟŰɖŰɖ əŬŰɖɔɞɟɑŬ. ȷɜŰɑɗŮŰŬ, 

Űɞ ''ŭɘɎůŰɖɛŬ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ɔɜɤɟɘůɛɎŰɤɜ'' Űɞɡ ˊɟɞəŬɗɞɟɘůɛɏɜɞɡ ŮɔɔɨŰŮɟɞɡ 

ɔŮɑŰɞɜŬ ɘůɢɨŮɘ ɔɘŬ ɞɚɧəɚɖɟɞ Űɞ ˊɟɧɔɟŬɛɛŬ əŬɘ ɛŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ əŬɘ ɔɘŬ ɧɚŮɠ Űɘɠ 

əŬŰɖɔɞɟɑŮɠ ůŰɘɠ ɞˊɞɑŮɠ ŮűŬɟɛɧɕŮŰŬɘ [Tutorial_Askisi_6,2013]. ɆŰɖ ůɡɔəŮəɟɘɛɏɜɖ 

ŮűŬɟɛɞɔɐ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɞ ˊɟɞəŬɗɞɟɘůɛɏɜɞɠ ŮɔɔɨŰŮɟɞɠ ɔŮɑŰɞɜŬɠ (standard 

nearest neighbor, standard NN). 

 

ɆɢɐɛŬ 4.5 - ɆŰɘɔɛɘɧŰɡˊɞ Ŭˊɧ Űɖɜ ˊŮɟɘɔɟŬűɐ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ˊɞɡ ůɡɛɛŮŰɏɢɞɡɜ ůŰɖɜ 
ŰŬɝɘɜɧɛɖůɖ ɛŮ ɁɁ, ɧˊɤɠ ˊɟɞɏəɡɣŬɜ Ŭˊɧ Űɞ ŮɟɔŬɚŮɑɞ Feature Space Optimization, ůŰɞ 

ɚɞɔɘůɛɘəɧ eCognition. 

 

ũɘŬ Űɖɜ ŮɨɟŮůɖ Űɤɜ əŬŰŬɚɚɖɚɧŰŮɟɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ˊɞɡ ɗŬ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɜ 

ůŰɞɜ standard NN ɔɘŬ Űɞ ŭɘŬɢɤɟɘůɛɧ ˊɞɘəɘɚɘɩɜ, ŬɝɘɞˊɞɘɐɗɖəŮ Űɞ ŮɟɔŬɚŮɑɞ Űɞɡ 

eCognition ''ȸŮɚŰɘůŰɞˊɞɑɖůɖ ŭɘŬůŰɐɛŬŰɞɠ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ɔɜɤɟɘůɛɎŰɤɜ" (Feature 

Space Optimization). ɇɞ ŮɟɔŬɚŮɑɞ ŬɡŰɧ ɓɞɖɗɎ ůŰɖɜ ŮɨɟŮůɖ Űɞɡ əŬŰŬɚɚɖɚɧŰŮɟɞɡ 

ůɡɜŭɡŬůɛɞɨ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ɔɘŬ Űɞ ŭɘŬɢɤɟɘůɛɧ Űɤɜ əɚɎůŮɤɜ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɞɜ 
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Ŭɚɔɧɟɘɗɛɞ ɁɁ. ɆɡɔəɟɑɜŮɘ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ŮˊɘɚŮɔɛɏɜɤɜ əɚɎůŮɤɜ ɏŰůɘ ɩůŰŮ ɜŬ 

ɓɟŮɘ Űɞɜ əŬŰɎɚɚɖɚɞ ůɡɜŭɡŬůɛɧ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ, ɞ ɞˊɞɑɞɠ ˊŬɟɎɔŮɘ Űɖɜ "əŬɚɨŰŮɟɖ 

ŬˊɧůŰŬůɖ ŭɘŬɢɤɟɘůɛɞɨ" (Best Seperation Distance) ŬɜɎɛŮůŬ ůŰŬ ŭŮɑɔɛŬŰŬ Űɤɜ 

ŭɘŬűɞɟŮŰɘəɩɜ ŰɎɝŮɤɜ [User Guide eCognition Developer 8.7., 2011]. 

4.2 ɇŬɝɘɜɞɛɐůŮɘɠ ȺɜŰɞˊɘůɛɞɨ ȷɛˊŮɚɞŰŮɛŬɢɘɩɜ 

Ƀ ˊɟɩŰɞɠ ɓŬůɘəɧɠ ůŰɧɢɞɠ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ ɐŰŬɜ ɞ ŮɜŰɞˊɘůɛɧɠ 

ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ůŰɘɠ ůɡɔɢɤɜŮɡɛɏɜŮɠ ŭɞɟɡűɞɟɘəɏɠ ŮɘəɧɜŮɠ ˊɞɚɨ ɡɣɖɚɐɠ ɢɤɟɘəɐɠ 

ŬɜɎɚɡůɖɠ. Ƀɘ ŰŬɝɘɜɞɛɐůŮɘɠ ŮɜŰɞˊɘůɛɞɨ ŮˊɘɚɏɢɗɖəŮ ɜŬ ɔɑɜɞɡɜ ůŰɘɠ ůɡɔɢɤɜŮɡɛɏɜŮɠ 

(pan-sharpened) ŮɘəɧɜŮɠ əŬɗɩɠ ɖ ɢɟɐůɖ Űɞɡɠ ɏɜŬɜŰɘ Űɤɜ ˊɞɚɡűŬůɛŬŰɘəɩɜ, əŬŰɏɚɖɝŮ 

ůŮ ŬˊɞŰŮɚɏůɛŬŰŬ ɛŮɔŬɚɨŰŮɟɖɠ ŬəɟɑɓŮɘŬɠ ůŰɖɜ ˊɟɧůűŬŰɖ ŮɟɔŬůɑŬ ˊɞɡ əŬŰŬˊɘɎůŰɖəŮ 

ɛŮ Űɞ ɑŭɘɞ ɗɏɛŬ [ȾŬɟŬəɑɕɖ, 2013].  

ȸŬůɘəɐ Ůˊɘŭɑɤɝɖ Űɞɡ ɧɚɞɡ ůɢŮŭɘŬůɛɞɨ Űɤɜ ŰŬɝɘɜɞɛɐůŮɤɜ ɐŰŬɜ ɞ əŬɗɞɟɘůɛɧɠ ɛɘŬɠ 

ɔŮɜɘəŮɡɛɏɜɖɠ ɞɛɎŭŬɠ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ (features) ˊɞɡ ɛŮ ŬɜɎɚɞɔɖ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ 

ůŰɖɜ ŮəɎůŰɞŰŮ ŮɘəɧɜŬ, ɗŬ ŮɜŰɧˊɘɕŬɜ ŮˊɘŰɡɢɩɠ ŰŬ ŬɛˊŮɚɞŰŮɛɎɢɘŬ. ȾŬŰ' ŬɡŰɧɜ Űɞɜ 

Űɟɧˊɞ ɞɘ ŭɘŬŭɘəŬůɑŮɠ ŮɜŰɞˊɘůɛɞɨ Űɤɜ ŬɛˊŮɚɩɜɤɜ ŰɡˊɞˊɞɘɞɨɜŰŬɘ ɧůɞ Űɞ ŭɡɜŬŰɧɜ 

ˊŮɟɘůůɧŰŮɟɞ. ɆɡɔəŮəɟɘɛɏɜŬ ɛŮŰɎ Ŭˊɧ ˊŮɟŬɘŰɏɟɤ ˊŮɘɟŬɛŬŰɘůɛɧ, ŭɞəɘɛɏɠ əŬɘ 

ŰɟɞˊɞˊɞɘɐůŮɘɠ ůŰɖ ɔŮɜɘəŮɡɛɏɜɖ ɞɛɎŭŬ 10 ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ˊɞɡ ŮɑɢŮ ŮűŬɟɛɞůŰŮɑ 

ůŰɖɜ ˊɟɞˊŰɡɢɘŬəɐ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ [ȾŬɟŬəɑɕɖ, 2013], ˊɟɞɏəɡɣŮ ɛɘŬ ɜɏŬ ɞɛɎŭŬ-

ůəŮɚŮŰɧɠ ɞəŰɩ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ. ȼ ɞɛɎŭŬ Űɤɜ ɞəŰɩ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ŬˊŮŭŮɑɢɗɖ 

ɘəŬɜɐ ɜŬ ŮɜŰɞˊɑůŮɘ ɛŮ ɡɣɖɚɎ ˊɞůɞůŰɎ ŮˊɘŰɡɢɑŬɠ ŰŬ ŬɛˊŮɚɞŰŮɛɎɢɘŬ əŬɘ ůŰɘɠ ˊɏɜŰŮ 

ŮɘəɧɜŮɠ əŬɘ ɔɘŬ Űɞɡɠ ŭɨɞ ŭɞɟɡűɞɟɘəɞɨɠ ŭɏəŰŮɠ (WV2 əŬɘ Pleiades-1B). 

ɆŰɘɠ ŮˊɧɛŮɜŮɠ ˊŬɟŬɔɟɎűɞɡɠ ŬɜŬˊŰɨůůŮŰŬɘ ŬɜŬɚɡŰɘəɎ ɖ ɛŮɗɞŭɞɚɞɔɑŬ ˊɞɡ 

ŬəɞɚɞɡɗɐɗɖəŮ ɔɘŬ Űɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ ŬɜŰɘəŮɘɛŮɜɞůŰɟŬűɞɨɠ ŬɜɎɚɡůɖɠ ɔɘŬ Űɞɜ ŮɜŰɞˊɘůɛɧ 

ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ əŬɗɩɠ əŬɘ ˊŮɟɘɔɟɎűŮŰŬɘ ɖ ɞɛɎŭŬ-ůəŮɚŮŰɧɠ Űɤɜ ɞəŰɩ (8) 

ɢŬɟŬəŰɖɟɘůŰɘəɩɜ. 

4.2.1 ɆəŮɚŮŰɧɠ ɛŮɗɞŭɞɚɞɔɑŬɠ ŰŬɝɘɜɞɛɐůŮɤɜ  

ȼ ɛŮɗɞŭɞɚɞɔɑŬ ˊɞɡ ŮűŬɟɛɧůŰɖəŮ ůŰɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ ɔɘŬ Űɞɜ ŮɜŰɞˊɘůɛɧ Űɤɜ 

ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ, ŭɘŬŰɐɟɖůŮ əɞɘɜɧ ůəŮɚŮŰɧ əŬɘ ɔɘŬ Űɘɠ ˊɏɜŰŮ ŮɘəɧɜŮɠ. Ʉɟɘɜ Űɖɜ 

ŰŬɝɘɜɧɛɖůɖ ˊɟɞɖɔɐɗɖəŮ ɖ ŭɘŬŭɘəŬůɑŬ Űɖɠ əŬŰɎŰɛɖůɖɠ, ŭɖɚŬŭɐ ɖ ɡˊɞŭɘŬɑɟŮůɖ Űɖɠ 

ŮɘəɧɜŬɠ ůŮ Ůˊɘɛɏɟɞɡɠ ˊŮɟɘɞɢɏɠ. ũɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ ŬɜŰɘəŮɘɛɏɜɤɜ ůŰɞ ɚɞɔɘůɛɘəɧ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɖ ɛɏɗɞŭɞɠ multiresolution segmentation, ŭɖɚŬŭɐ ɖ əŬŰɎŰɛɖůɖ 

ˊɞɚɚŬˊɚɩɜ Ůˊɘˊɏŭɤɜ. ũɘŬ Űɞɜ ŮɜŰɞˊɘůɛɧ Űɤɜ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ůŰɘɠ ůɡɔɢɤɜŮɡɛɏɜŮɠ 

ŮɘəɧɜŮɠ WV2 əŬɘ Pleiades-1B, ɞ ŮɜŰɞˊɘůɛɧɠ ŮˊŮŰŮɨɢɗɖ ůŮ ŭɨɞ ŮˊɑˊŮŭŬ əŬŰɎŰɛɖůɖɠ. 

ɇɞ əŬŰɩŰŮɟɞ ŮˊɑˊŮŭɞ əŬŰɎŰɛɖůɖɠ Level_1, ůŮ ɧɚŮɠ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ, ŬˊɞŰɏɚŮůŮ Űɞ 

ˊɘɞ ɚŮˊŰɧəəɞəɞ ŮˊɑˊŮŭɞ əŬŰɎŰɛɖůɖɠ, ɛŮ əɚɑɛŬəŬ əŬŰɎŰɛɖůɖɠ ɑůɖ ɛŮ 20. ɆŮ ŬɡŰɧ Űɞ 

ŮˊɑˊŮŭɞ ŬˊɞűŬůɑůŰɖəŮ ɧŰɘ ɗŬ ˊŬɟŬɢɗŮɑ Űɞ ŰŮɚɘəɧ ŬˊɞŰɏɚŮůɛŬ Űɖɠ ŰŬɝɘɜɧɛɖůɖɠ, ɩůŰŮ 

ŰŬ ŬɜŰɘəŮɑɛŮɜŬ ɜŬ ɛɖɜ ŮɛűŬɜɑɕɞɡɜ ɡɣɖɚɧ ɓŬɗɛɧ ŮŰŮɟɞɔɏɜŮɘŬɠ. ɇɞ Level_2, ŬˊɞŰɏɚŮůŮ 

ŮˊɑˊŮŭɞ əŬŰɎŰɛɖůɖɠ ɛŮɔŬɚɨŰŮɟɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ, ůŮ əɚɑɛŬəŮɠ ˊɞɡ əɡɛŬɑɜɞɜŰŬɜ Ŭˊɧ 

200 ɤɠ 500 əŬɘ ŭɖɛɘɞɨɟɔɖůŮ ŬɜŰɘəŮɑɛŮɜŬ ɛŮɔɏɗɞɡɠ ɧůɞ ˊŮɟɑˊɞɡ ɏɜŬ ŬɛˊŮɚɞŰŮɛɎɢɘɞ, 

ɛɏɔŮɗɞɠ ŮˊŬɟəɏɠ ɩůŰŮ ɜŬ ˊŬɟɏɢŮɘ Űɘɠ ŬɜŬɔəŬɑŮɠ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɖɜ ɞɟɗɐ əŬŰɎŰŬɝɖ 

Űɞɡɠ ůŮ əŬŰɖɔɞɟɑŮɠ. Ƀ əɨɟɘɞɠ əɞɟɛɧɠ Űɖɠ ŰŬɝɘɜɧɛɖůɖɠ ɡɚɞˊɞɘɐɗɖəŮ ůŮ ŬɡŰɧ Űɞ 

ŮˊɑˊŮŭɞ. 
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ɆɢɐɛŬ 4.6 - ɇŬ ŮˊɑˊŮŭŬ əŬŰɎŰɛɖůɖɠ Level_1 ůŮ əɚɑɛŬəŬ 20 (ŬɟɘůŰŮɟɎ) əŬɘ Level_2 ůŮ 
əɚɑɛŬəŬ 355 (ŭŮɝɘɎ) ůŮ ɛŮɔŮɗɡɛɏɜɞ ŰɛɐɛŬ Űɖɠ WV2 ŮɘəɧɜŬɠ ůŰɞ ȷɛɨɜŰŬɘɞ. 

 

ȳˊɤɠ ˊŮɟɘɔɟɎűɖəŮ əŬɘ ůŮ ˊɟɞɖɔɞɨɛŮɜŮɠ ˊŬɟŬɔɟɎűɟɞɡɠ, ɖ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ Űɖɠ 

əŬŰɎŰɛɖůɖɠ ˊɏɟŬ Ŭˊɧ Űɖɜ əɚɑɛŬəŬ ŬűɞɟɞɨůŮ Ůˊɑůɖɠ Űɖɜ Ŭˊɧŭɞůɖ ɓŬɟɩɜ ɔɘŬ Űɖ 

ůɡɛɛŮŰɞɢɐ Űɤɜ əŬɜŬɚɘɩɜ ůŰɖɜ əŬŰɎŰɛɖůɖ, ɧˊɤɠ Ůˊɑůɖɠ əŬɘ Űɖɜ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ 

Űɞɡ əɟɘŰɖɟɑɞɡ Űɖɠ ɞɛɞɘɞɔɏɜŮɘŬɠ (Shape, Compactness). ȷˊɞűŬůɑůŰɖəŮ ůŮ əɎɗŮ 

ˊŮɟɑˊŰɤůɖ əŬŰɎŰɛɖůɖɠ ŰŬ əŬɜɎɚɘŬ ɜŬ ůɡɛɛŮŰɏɢɞɡɜ Ůɝô ɑůɞɡ ůŰɖ ŭɘŬŭɘəŬůɑŬ, ŭɖɚŬŭɐ 

ŬˊɞŭɧɗɖəŮ ůŮ ɧɚŬ ɓɎɟɞɠ ɑůɞ ɛŮ 1. Ƀɘ ɎɚɚŮɠ ˊŬɟɎɛŮŰɟɞɘ əŬɗɞɟɑůŰɖəŬɜ ɛŮŰɎ Ŭˊɧ 

ˊɞɚɚɏɠ ŭɞəɘɛɏɠ ɔɘŬ Űɖɜ ŮˊɑŰŮɡɝɖ Űɞɡ ŮˊɘɗɡɛɖŰɞɨ ŬˊɞŰŮɚɏůɛŬŰɞɠ ůŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ 

ŮɘəɧɜŬɠ (ɄɑɜŬəŬɠ 4.1). 

 

ɆɢɐɛŬ 4.7 - ȼ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ Űɞɡ Ŭɚɔɞɟɑɗɛɞɡ ˊɞɚɚŬˊɚɐɠ əŬŰɎŰɛɖůɖɠ ɔɘŬ Űɞ Level_1 
(ˊɎɜɤ), ɔɘŬ Űɞɜ ŮɜŰɞˊɘůɛɧ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ůŰɖ WV2 ŮɘəɧɜŬɠ Űɖɠ ɁɎɞɡůŬɠ. 
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ǵȍǼɸŮȃŬ 

WV2  

ǮŮȂŬɸȈǼŰŬȊȌȎ 

WV2  

ǯǼȌȏůŬ 

WV2  

ǥȉȖȊŰŬȆȌ 

WV2  

ǥȉȖȊŰŬȆȌ 

Pleiades -

1B  

Level_1 

Scale 
Parameter 

20 20 20 20 20 

Image Layer 
Weights 

8 x 1 (ɳ˅ʾˋˇˎ) у Ȅ м όɳ˅ʾˋˇˎύ 
8 x 1 
όɳ˅ʾˋˇˎύ 

у Ȅ м όɳ˅ʾˋˇˎύ 4 Ȅ м όɳ˅ʾˋˇˎύ 

Shape 0.3 0.4 0.3 0.9 0.4 

Compactness 0.3 0.2 0.2 0.9 0.6 

Level_2 

Scale 
Parameter 

400 500 400 355 200 

Image Layer 
Weights 

у Ȅ м όɳ˅ʾˋˇˎύ у Ȅ м όɳ˅ʾˋˇˎύ 
8 x 1 
όɳ˅ʾˋˇˎύ 

у Ȅ м όɳ˅ʾˋˇˎύ 4 Ȅ м όɳ˅ʾˋˇˎύ 

Shape 0.7 0.4 0.5 0.7 0.8 

Compactness 0.9 0.9 0.7 0.8 1 

ɄɑɜŬəŬɠ 4.1 - ȼ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ Űɞɡ Ŭɚɔɞɟɑɗɛɞɡ ˊɞɚɚŬˊɚɐɠ əŬŰɎŰɛɖůɖɠ ɔɘŬ Űɘɠ 
ŰŬɝɘɜɞɛɐůŮɘɠ ŮɜŰɞˊɘůɛɞɨ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ůŰɘɠ ˊɏɜŰŮ ŮɘəɧɜŮɠ. 

 

ɇɞ ŮˊɧɛŮɜɞ ɓɐɛŬ ɛŮŰɎ Űɖɜ əŬŰɎŰɛɖůɖ ɐŰŬɜ ɖ ŭɖɛɘɞɡɟɔɑŬ Űɖɠ ɘŮɟŬɟɢɑŬɠ ŰɎɝŮɤɜ 

(Class Hierarchy). ȳˊɤɠ ŬɜŬɚɨɗɖəŮ əŬɘ ůŮ ˊɟɞɖɔɞɨɛŮɜŮɠ ˊŬɟŬɔɟɎűɞɡɠ, 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ŬˊɞəɚŮɘůŰɘəɎ ɖ ɘŮɟŬɟɢɑŬ əɚɖɟɞŭɧŰɖůɖɠ, ˊɞɡ ŮɑɜŬɘ ɏɜŬɠ ɛɖɢŬɜɘůɛɧɠ 

ɛŮ Űɞɜ ɞˊɞɑɞ ɛŮŰŬűɏɟɞɜŰŬɘ ɘŭɘɧŰɖŰŮɠ ɛɏůɤ ɛɑŬɠ ɘŮɟŬɟɢɑŬɠ, Ŭˊɧ əŬŰɖɔɞɟɑŮɠ ɔɞɜŮɑɠ ůŮ 

əŬŰɖɔɞɟɑŮɠ ˊŬɘŭɘɎ (ɐ Ŭɚɚɘɩɠ ɡˊɞəŬŰɖɔɞɟɑŮɠ). ȼ ɓŬůɘəɐ ɚɞɔɘəɐ ɔɘŬ Űɖ ŭɞɛɐ Űɖɠ 

ɘŮɟŬɟɢɑŬɠ ŰɎɝŮɤɜ ɐŰŬɜ ɏɜŬɠ Ŭɟɢɘəɧɠ ŭɘŬɢɤɟɘůɛɧɠ Űɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ Űɞɡ Level_2 ůŮ 

ŬɜŰɘəŮɑɛŮɜŬ ˊɞɡ ŭŮɜ ŬˊŮɘəɞɜɑɕɞɡɜ ɓɚɎůŰɖůɖ (Not Vegetation 2) əŬɘ ůŮ ŬɡŰɎ ˊɞɡ 

ŬˊŮɘəɞɜɑɕɞɡɜ (Vegetation 2), əŬɘ ɨůŰŮɟŬ ɏɜŬɠ ŮɘŭɘəɧŰŮɟɞɠ ŭɘŬɢɤɟɘůɛɧɠ Űɤɜ 

ŰŮɚŮɡŰŬɑɤɜ, ůŮ ŬɛˊɏɚɘŬ (Vineyards 2) əŬɘ ɧɢɘ ŬɛˊɏɚɘŬ (Not Vineyards 2). ɆŰɞ ŮˊɑˊŮŭɞ 

ŬɜŰɘəŮɘɛɏɜɤɜ ɛɘəɟɧŰŮɟɖɠ əɚɑɛŬəŬɠ Level_1 ɔɑɜŮŰŬɘ Ůə ɜɏɞɡ ɏɜŬɠ ŭɘŬɢɤɟɘůɛɧɠ Űɤɜ 

ŬɜŰɘəŮɘɛɏɜɤɜ Űɞɡ ůŮ ŬɜŰɘəŮɑɛŮɜŬ ˊɞɡ ŭŮɜ ŬˊŮɘəɞɜɑɕɞɡɜ ɓɚɎůŰɖůɖ (Not Vegetation 1) 

əŬɘ ůŮ ŬɡŰɎ ˊɞɡ ŬˊŮɘəɞɜɑɕɞɡɜ (Vegetation 1), Ůɜɩ ŰŬ ŬɛˊŮɚɞŰŮɛɎɢɘŬ ˊɟɞɓɎɚɚɞɜŰŬɘ 

ůŮ ŬɡŰɧ Űɞ ŮˊɑˊŮŭɞ Ŭˊɧ Űɖɜ əŬŰɖɔɞɟɑŬ Vineyards 2. ȼ ɛɞɟűɐ Űɖɠ ɘŮɟŬɟɢɑŬɠ ŰɎɝŮɤɜ 

ɔɘŬ Űɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ ŮɜŰɞˊɘůɛɞɨ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ůŰɘɠ ŮɘəɧɜŮɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɞ 

ůɢɐɛŬ 4.8. 
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ɆɢɐɛŬ 4.8 - ȼ ɘŮɟŬɟɢɑŬ ŰɎɝŮɤɜ ɔɘŬ Űɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ ŮɜŰɞˊɘůɛɞɨ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ůŰɘɠ ˊɏɜŰŮ 
ŮɘəɧɜŮɠ. 

 

4.2.2 ɄŮɟɘɔɟŬűɐ ŰɎɝŮɤɜ ɛɏůɤ əŬɜɧɜɤɜ ˊŬɟŬɔɤɔɐɠ 

ũɘŬ Űɞɜ ŮɜŰɞˊɘůɛɧ Űɤɜ ŬɛˊŮɚɞŰŮɛŬɢɘɩɜ əŬɘ Űɞ ŭɘŬɢɤɟɘůɛɧ Űɞɡɠ Ŭˊɧ ŰŬ ɡˊɧɚɞɘˊŬ 

ŬɜŰɘəŮɑɛŮɜŬ ŮűŬɟɛɧůŰɖəŬɜ ŰŮɢɜɘəɏɠ ˊɞɡ ɓŬůɑɕɞɜŰŬɘ ůŰɖ ɢɟɐůɖ ŬůŬűɞɨɠ ɚɞɔɘəɐɠ 

ůŰɖɜ ˊŮɟɘɔɟŬűɐ Űɤɜ əŬŰɖɔɞɟɘɩɜ/əɚɎůŮɤɜ. Ƀɘ ˊŮɟɘɔɟŬűɏɠ Űɤɜ əɚɎůŮɤɜ ɔɑɜɞɜŰŬɘ ɛŮ 

Űɖɜ ŮűŬɟɛɞɔɐ ŬůŬűɩɜ ůɡɜŬɟŰɐůŮɤɜ əŬɘ ɚɞɔɘəɩɜ ŰŮɚŮůŰɩɜ ůŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ 

ŬɜŰɘəŮɘɛɏɜɤɜ ˊɞɡ Ŭɜɐəɞɡɜ ůŮ əɎˊɞɘŬ əŬŰɖɔɞɟɑŬ. 

 

ɆɢɐɛŬ 4.9 - ɆŰɘɔɛɘɧŰɡˊɞ Ŭˊɧ Űɖɜ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ ůɡɜɎɟŰɖůɖɠ Űɞɡ ɢŬɟŬəŰɖɟɘůŰɘəɞɨ 
Mean Blue ɛŮ ɢɟɐůɖ ŬůŬűɞɨɠ ɚɞɔɘəɐɠ ůŰɞ ɚɞɔɘůɛɘəɧ eCognition. 

 

Ƀ Ŭɟɢɘəɧɠ ŭɘŬɢɤɟɘůɛɧɠ ɔɘŬ Űɞɜ ŮɜŰɞˊɘůɛɧ Űɖɠ ɓɚɎůŰɖůɖɠ Űɧůɞ ůŰɞ Level_2 ɧůɞ əŬɘ 

ůŰɞ Level_1 ɡɚɞˊɞɘɐɗɖəŮ ɛŮ ɏɜŬ əŬŰɩűɚɘ ůŰɖɜ Űɘɛɐ Űɞɡ ŭŮɑəŰɖ NDVI, ɞ ɞˊɞɑɞɠ 
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ŭɖɛɘɞɡɟɔɐɗɖəŮ ɤɠ ˊɟɞůŬɟɛɞůɛɏɜɞ ŬɟɘɗɛɖŰɘəɧ ɢŬɟŬəŰɖɟɘůŰɘəɧ. O NDVI 

[Tucker,1979] ŭɖɚŬŭɐ ɞ ȹŮɑəŰɖɠ ȾŬɜɞɜɘəɞˊɞɘɖɛɏɜɖɠ ȹɘŬűɞɟɎɠ ȸɚɎůŰɖůɖɠ 

(Normalised Difference Vegetation Index) ŮɑɜŬɘ ɞ ɔɜɤůŰɧŰŮɟɞɠ əŬɘ ŮɡɟɨŰŮɟŬ 

ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɞɠ ŭŮɑəŰɖɠ ɓɚɎůŰɖůɖɠ. ȸŬůɑɕŮŰŬɘ ůŰɖɜ ŬɜŰɑɗŮůɖ ŬɜɎɛŮůŬ ůŰɖ 

ɛɏɔɘůŰɖ Ŭˊɞɟɟɧűɖůɖ ůŰɞ əɧəəɘɜɞ, ɚɧɔɤ ɢɚɤɟɞűɨɚɚɖɠ, əŬɘ Űɖ ɛɏɔɘůŰɖ ŬɜɎəɚŬůɖ ůŰɞ 

ɡˊɏɟɡɗɟɞ, ˊɞɡ ˊɟɞəŬɚŮɑŰŬɘ Ŭˊɧ Űɖɜ əɡŰŰŬɟɘəɐ/əɡɣŮɚɘəɐ ŭɞɛɐ Űɤɜ űɨɚɚɤɜ (leaf 

cellular structure).  

Ƀ ɛŬɗɖɛŬŰɘəɧɠ Űɞɡ Űɨˊɞɠ ŮɑɜŬɘ : 

ὔὈὠὍ  
Ὑ   Ὑ  

Ὑ   Ὑ  
  

ὔὍὙρ ὙὩὨ 

ὔὍὙρ ὙὩὨ 
 ἥἤ  ʆɻʅ 

ὔὍὙὙὩὨ 

ὔὍὙὙὩὨ 
 ἜἴἭἱἩἬἭἻἌ 

 

ȳɚŮɠ ɞɘ əɚɎůŮɘɠ ˊɞɡ ɞɜɞɛɎɕɞɜŰŬɘ ''Not_.......", ˊɟɞɏəɡɣŬɜ Ŭˊɧ Űɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ ɧɢɘ 

ɞɛɞɘɧŰɖŰŬ ɛŮ əɎˊɞɘŬ Ɏɚɚɖ əɚɎůɖ (Not similarity to classes), əŬɘ ɞɡůɘŬůŰɘəɎ 

ŮůɤəɚŮɑɞɡɜ ɧɚŬ ŰŬ ŬɜŰɘəŮɑɛŮɜŬ ˊɞɡ ŭŮɜ Ŭɜɐəɞɡɜ ůŰɖɜ ŬɜŰŬɔɤɜɘůŰɘəɐ ɛŮ ŬɡŰɐ əɚɎůɖ. 

ȼ əɚɎůɖ Vineyards 1 əɚɖɟɞɜɞɛŮɑ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɖɜ ɨˊŬɟɝɖ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ Ŭˊɧ 

Űɖɜ əɚɎůɖ Vineyards 2 ɛɏůɤ ŬůŬűɞɨɠ ůɡɜɎɟŰɖůɖɠ ůɡɛɛŮŰɞɢɐɠ ɔɘŬ Űɞ 

ɢŬɟŬəŰɖɟɘůŰɘəɧ " ȴˊŬɟɝɖ ɈˊŮɟŬɜŰɘəŮɘɛɏɜɤɜ " (Existence of super objects). ȼ 

ůɡɜɎɟŰɖůɖ ůɡɛɛŮŰɞɢɐɠ ɔɘŬ ŬɡŰɧ Űɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ ůɡɜɐɗɤɠ ́ ŬɑɟɜŮɘ Űɘɛɏɠ 

ɛŮɔŬɚɨŰŮɟŮɠ Űɞɡ 0.64 əŬɗɩɠ ůŮ ŮűŬɟɛɞɔɏɠ ŰŬɝɘɜɧɛɖůɖɠ ɗŮɤɟŮɑŰŬɘ ɧŰɘ ŮɑɜŬɘ ŬůűŬɚɐɠ 

ɖ ˊɟɞɓɞɚɐ Ŭˊɧ ɛɘŬ ŰɎɝɖ ůŮ ɛɑŬ Ɏɚɚɖ ɧŰŬɜ ɡˊɎɟɢŮɘ ůɢŮŰɘəɐ ŮˊɘəɎɚɡɣɖ ˊɎɜɤ Ŭˊɧ 64-

65%. 

ȳˊɤɠ ˊɟɞŬɜŬűɏɟɗɖəŮ, ɞ əɨɟɘɞɠ əɞɟɛɧɠ Űɖɠ ŰŬɝɘɜɧɛɖůɖɠ ɡɚɞˊɞɘɐɗɖəŮ ůŰɞ ŭŮɨŰŮɟɞ 

Ů́ ɑˊŮŭɞ Level_2, ɛŮ ɢɟɐůɖ Űɤɜ ɞəŰɩ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ/əŬɜɧɜɤɜ ɔɘŬ Űɞɜ ŮɜŰɞˊɘůɛɧ 

Űɤɜ ŬɛˊŮɚɞŰŮɛŬɢɘɩɜ. ȼ ŭɞɛɐ Űɖɠ ɘŮɟŬɟɢɑŬɠ ŰɎɝŮɤɜ, ɞɘ əŬɜɧɜŮɠ ˊŬɟŬɔɤɔɐɠ ˊɞɡ 

ɢŬɟŬəŰɖɟɑɕɞɡɜ əɎɗŮ əŬŰɖɔɞɟɑŬ, əŬɗɩɠ əŬɘ ɞɘ ůɢɏůŮɘɠ ɛŮŰŬɝɨ Űɤɜ əŬŰɖɔɞɟɘɩɜ, 

ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŮˊɞˊŰɘəɎ ůŰɞ ɆɢɐɛŬ 4.10. ɆŰɖɜ ŮˊɧɛŮɜɖ ˊŬɟɎɔɟŬűɞ ˊŮɟɘɔɟɎűɞɜŰŬɘ 

ŬɜŬɚɡŰɘəɎ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ/əŬɜɧɜŮɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɔɘŬ Űɞɜ ŮɜŰɞˊɘůɛɧ Űɤɜ 

ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ůŰɘɠ ŮɘəɧɜŮɠ, ɤɠ əŬɜɧɜŮɠ ˊŬɟŬɔɤɔɐɠ Űɖɠ əɚɎůɖɠ Vineyards 2 . 
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ɆɢɐɛŬ 4.10 - ȼ ŭɞɛɐ Űɖɠ ŰŬɝɘɜɧɛɖůɖɠ ɔɘŬ Űɞɜ ŮɜŰɞˊɘůɛɧ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ůŰɘɠ ˊɏɜŰŮ ŮɘəɧɜŮɠ. ũɘŬ 
Űɖɜ ŮɘəɧɜŬ Űɞɡ ȷɛɡɜŰŬɑɞɡ Űɞɡ ŭɞɟɡűɧɟɞɡ Pleiades-1B ɧˊɞɡ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɤɠ ɢŬɟŬəŰɖɟɘůŰɘəɧ 

Űɞ Mean Red-Edge ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ŬɜŰɑůŰɞɘɢŬ Űɞ Mean Red. 
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4.2.3 ɃɛɎŭŬ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ɔɘŬ Űɞɜ ŮɜŰɞˊɘůɛɧ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ 

ȼ ɔŮɜɘəŮɡɛɏɜɖ ɞɛɎŭŬ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ, ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɤɠ ɞɛɎŭŬ əŬɜɧɜɤɜ 

ˊŬɟŬɔɤɔɐɠ ɔɘŬ Űɖɜ əŬŰɖɔɞɟɑŬ Vineyards 2, ˊɟɞɏəɡɣŮ ɛŮŰɎ Ŭˊɧ ˊŮɘɟŬɛŬŰɘůɛɞɨɠ, 

ˊŬɟŬŰɐɟɖůɖ əŬɘ ŬɜɎɚɡůɖ Űɤɜ Ŭɟɢɘəɩɜ ŰŬɝɘɜɞɛɐůŮɤɜ əŬɗɩɠ əŬɘ ɛŮ Ŭɝɘɞˊɞɑɖůɖ Űɖɠ 

ŮɜŭɘɎɛŮůɖɠ Ŭɝɘɞɚɧɔɖůɖɠ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ. ɋɠ Ŭɟɢɘəɧ ɡˊɧɓŬɗɟɞ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɖ ɔŮɜɘəŮɡɛɏɜɖ ɞɛɎŭŬ 10 əŬɜɧɜɤɜ ˊɞɡ ŮɑɢŮ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ůŰɖɜ 

ˊɟɞˊŰɡɢɘŬəɐ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ ɔɘŬ Űɞɜ ŮɜŰɞˊɘůɛɧ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ůŮ ŮɘəɧɜŮɠ 

WV2 ŭɨɞ ˊŮɟɘɞɢɩɜ ɛŮɚɏŰɖɠ [ȾŬɟŬəɑɕɖ, 2013]. ȸŬůɘəɐ Ůˊɘŭɑɤɝɖ ŬˊɞŰɏɚŮůŮ ɖ 

Ŭˊɚɞˊɞɑɖůɖ Űɖɠ ɞɛɎŭŬɠ ɞɨŰɤɠ ɩůŰŮ ɜŬ ɛˊɞɟŮɑ ɜŬ ŮűŬɟɛɞůŰŮɑ ɛŮ ŮˊɘŰɡɢɑŬ ůŮ 

ɛŮɔŬɚɨŰŮɟɞ ˊɚɐɗɞɠ Ůɘəɧɜɤɜ (əŬɘ ŭɘŬűɞɟŮŰɘəɩɜ ŭŮəŰɩɜ) Ůɜɩ ŰŬɡŰɧɢɟɞɜŬ ɛŮɘɩɜŮŰŬɘ 

əŬɘ ɞ ɢɟɧɜɞɠ ŮəŰɏɚŮůɖɠ Űɤɜ ŰŬɝɘɜɞɛɐůŮɤɜ.  

Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ɖ ˊɟɞɦˊɎɟɢɞɡůŬ ɞɛɎŭŬ Űɤɜ 10 əŬɜɧɜɤɜ ˊŮɟɘɚɎɛɓŬɜŮ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ űŬůɛŬŰɘəɎ, ɔŮɤɛŮŰɟɘəɎ əŬɘ ɡűɐɠ. ȺˊɘŭɘɩɢɗɖəŮ ůŰɖ ɜɏŬ ɓŮɚŰɘɤɛɏɜɖ 

ɞɛɎŭŬ ɜŬ ɛɖɜ ůɡɛˊŮɟɘɚɖűɗɞɨɜ ŰŬ ɔŮɤɛŮŰɟɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ (ˊ.ɢ. area, 

compactness, length/width), əŬɗɩɠ ˊŬɟŬŰɖɟɐɗɖəŮ ɧŰɘ ɞɘ Űɘɛɏɠ ˊɞɡ ɏˊŬɘɟɜŬɜ 

ɓŬůɑɕɞɜŰŬɜ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ ůŰɞ ůɢɖɛŬŰɘůɛɧ Űɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ əŬŰɎ Űɖɜ əŬŰɎŰɛɖůɖ. 

Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ ůŮ əɎˊɞɘŬ ŮɘəɧɜŬ ɛˊɞɟŮɑ ŰŬ ŬɛˊŮɚɞŰŮɛɎɢɘŬ ɜŬ ŮɑɢŬɜ ɛŮɔŬɚɨŰŮɟɞ 

ɛɏɔŮɗɞɠ Ŭˊô ɧŰɘ ůŮ əɎˊɞɘŬ Ɏɚɚɖ əŬɘ ɏŰůɘ ɜŬ ŭɘɏűŮɟŬɜ ůɖɛŬɜŰɘəɎ ɞɘ Űɘɛɏɠ ˊɞɡ 

ɏˊŬɘɟɜŬɜ ŰŬ ɔŮɤɛŮŰɟɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ. ȷɡŰɧ ˊɟŬəŰɘəɎ ůɖɛŬɑɜŮɘ ɧŰɘ ŰŬ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ ŬɡŰɎ ŭŮɜ ŮɜŭŮɑəɜɡɜŰŬɘ ɔɘŬ ŮűŬɟɛɞɔɐ ůŰɖɜ ŰŬɝɘɜɧɛɖůɖ ˊɚɐɗɞɡɠ 

ŭɘŬűɞɟŮŰɘəɩɜ Ůɘəɧɜɤɜ əŬɗɩɠ ɗŬ ɐŰŬɜ ŭɨůəɞɚɖ ɖ ŮɨɟŮůɖ Ůɜɧɠ Ůɨɟɞɡɠ Űɘɛɩɜ ˊɞɡ ɗŬ 

ɢŬɟŬəŰɐɟɘɕŮ ŰŬ ŬɛˊŮɚɞŰŮɛɎɢɘŬ ůŮ ɧɚŮɠ Űɘɠ ŮɘəɧɜŮɠ. ȸɎůŮɘ ŬɡŰɐɠ Űɖɠ ɚɞɔɘəɐɠ 

ŮˊɘɚɏɢɗɖəŬɜ ɞəŰɩ əŬɜɧɜŮɠ űŬůɛŬŰɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ əŬɘ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ɡűɐɠ 

ɤɠ əŬɜɧɜŮɠ ˊŬɟŬɔɤɔɐɠ ɔɘŬ Űɖɜ əŬŰɖɔɞɟɑŬ Vineyards 2. 

ɇŬ ɞəŰɩ (8) ɓŬůɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊɞɡ ŮˊɘɚɏɢɗɖəŬɜ ŮɑɜŬɘ ŰŬ Ůɝɐɠ : 

[1] Mean Blue: ūŬůɛŬŰɘəɧ ɢŬɟŬəŰɖɟɘůŰɘəɧ ŬɜŰɘəŮɘɛɏɜɞɡ ˊɞɡ ŬɜŰɘůŰɞɘɢŮɑ ůŰɖ 

ɛɏůɖ Űɘɛɐ űɤŰŮɘɜɧŰɖŰŬɠ ůŰɞ əŬɜɎɚɘ Blue. 

[2] Mean Red-Edge ɐ Mean Red: ūŬůɛŬŰɘəɧ ɢŬɟŬəŰɖɟɘůŰɘəɧ ŬɜŰɘəŮɘɛɏɜɞɡ ˊɞɡ 

ŬɜŰɘůŰɞɘɢŮɑ ůŰɖ ɛɏůɖ Űɘɛɐ űɤŰŮɘɜɧŰɖŰŬɠ ůŰɞ əŬɜɎɚɘ Red-Edge ɔɘŬ Űɘɠ ŰɏůůŮɟɘɠ 

ŮɘəɧɜŮɠ WV2. ũɘŬ Űɖɜ ŮɘəɧɜŬ Űɞɡ ȷɛɡɜŰŬɑɞɡ Űɞɡ ŭɞɟɡűɧɟɞɡ Pleiades-1B 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ŬɜŰɑůŰɞɘɢŬ ɖ ɛɏůɖ Űɘɛɐ űɤŰŮɘɜɧŰɖŰŬɠ ůŰɞ əŬɜɎɚɘ Red. 

[3] Mean NIR1: ūŬůɛŬŰɘəɧ ɢŬɟŬəŰɖɟɘůŰɘəɧ ŬɜŰɘəŮɘɛɏɜɞɡ ˊɞɡ ŬɜŰɘůŰɞɘɢŮɑ ůŰɖ 

ɛɏůɖ Űɘɛɐ űɤŰŮɘɜɧŰɖŰŬɠ ůŰɞ əŬɜɎɚɘ NIR1. 

[4] Mean Red-Edge / Mean Blue ɐ Mean Red / Mean Blue: ūŬůɛŬŰɘəɧ 

ɢŬɟŬəŰɖɟɘůŰɘəɧ ŬɜŰɘəŮɘɛɏɜɞɡ ˊɞɡ ŬɜŰɘůŰɞɘɢŮɑ ůŰɞ ɚɧɔɞ ɛɏůɤɜ Űɘɛɩɜ 

űɤŰŮɘɜɧŰɖŰŬɠ Űɞɡ əŬɜŬɚɘɞɨ Red-Edge ˊɟɞɠ Űɞ əŬɜɎɚɘ Blue, ɔɘŬ Űɘɠ ŰɏůůŮɟɘɠ 

ŮɘəɧɜŮɠ WV2. ũɘŬ Űɖɜ ŮɘəɧɜŬ Űɞɡ ȷɛɡɜŰŬɑɞɡ Űɞɡ ŭɞɟɡűɧɟɞɡ Pleiades-1B 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ŬɜŰɑůŰɞɘɢŬ ɞ ɚɧɔɞɠ ɛŮ ŬɟɘɗɛɖŰɐ Űɖ ɛɏůɖ Űɘɛɐ űɤŰŮɘɜɧŰɖŰŬɠ 

ůŰɞ əŬɜɎɚɘ Red. 

[5] Standard Deviation NIR1: ūŬůɛŬŰɘəɧ ɢŬɟŬəŰɖɟɘůŰɘəɧ ŬɜŰɘəŮɘɛɏɜɞɡ ˊɞɡ 

ŬɜŰɘůŰɞɘɢŮɑ ůŰɖɜ Űɡˊɘəɐ Ŭˊɧəɚɘůɖ Űɤɜ Űɘɛɩɜ űɤŰŮɘɜɧŰɖŰŬɠ ůŰɞ əŬɜɎɚɘ NIR1. 
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[6] MSAVI: ūŬůɛŬŰɘəɧ ɢŬɟŬəŰɖɟɘůŰɘəɧ ŬɜŰɘəŮɘɛɏɜɞɡ ˊɞɡ ŬɜŰɘůŰɞɘɢŮɑ ůŮ ŭŮɑəŰɖ 

ɓɚɎůŰɖůɖɠ ɛŮ ˊɟɞůŬɟɛɞɔɐ ŮŭɎűɞɡɠ. Ⱥɘůɐɢɗɖ ůŰɞ eCognition ɤɠ 

ˊɟɞůŬɟɛɞůɛɏɜɞ ŬɟɘɗɛɖŰɘəɧ ɢŬɟŬəŰɖɟɘůŰɘəɧ (Customised Arithmetic Feature). 

Ƀ Soil-Adjusted Vegetation Index - SAVI [Huete,1988] ŮɑɜŬɘ ɞ ˊɟɤŰŬɟɢɘəɧɠ ŭŮɑəŰɖɠ 

ɛŮ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊɟɞůŬɟɛɞɔɐɠ ŮŭɎűɞɡɠ, ɞ ɞˊɞɑɞɠ ˊŮɟɘɚŬɛɓɎɜŮɘ ɏɜŬɜ ˊŬɟɎɔɞɜŰŬ 

ˊɟɞůŬɟɛɞɔɐɠ L, ɔɘŬ Űɞ ɡˊɧɓŬɗɟɞ Űɞɡ űɡɚɚɩɛŬŰɞɠ, ŮɚŬɢɘůŰɞˊɞɘɩɜŰŬɠ ɏŰůɘ Űɘɠ 

ŮˊɘŭɟɎůŮɘɠ Űɞɡ ɡˊɞɓɎɗɟɞɡ,. 

ũɘŬ Űɖ ɓŮɚŰɑɤůɖ Űɞɡ SAVI, ɧůɞɜ ŬűɞɟɎ ůŰŬ ŭɘŬűɞɟŮŰɘəɎ ŮŭŬűɘəɎ ɡˊɧɓŬɗɟŬ, ɞɘ Qi et 

al. (1994) ŭɖɛɘɞɨɟɔɖůŬɜ Űɞɜ MSAVI ɏɜŬɜ ɓŮɚŰɘɤɛɏɜɞ SAVI, ɛŮ ŬɡŰɧ-ˊɟɞůŬɟɛɞɔɐ 

Űɞɡ ˊŬɟɎɔɞɜŰŬ L, ɢɤɟɑɠ ŬɡŰɧɠ ɜŬ ŮɛűŬɜɑɕŮŰŬɘ ůŰɖɜ Ůɝɑůɤůɖ Űɞɡ MSAVI.  

Ƀ ɛŬɗɖɛŬŰɘəɧɠ Űɞɡ Űɨˊɞɠ ŮɑɜŬɘ : 

ὓὛὃὠὍ 
ρ

ς
 ςz Ὑ  ρ  ςz Ὑ  ρ  ψz Ὑ  Ὑ   

 
ρ

ς
 ςz ὔὍὙρ  ρ  ςz ὔὍὙρ  ρ  ψz ὔὍὙρ ὙὩὨ ἥἤ   

ʆɻʅ 
ρ

ς
 ςz ὔὍὙ ρ  ςz ὔὍὙ ρ  ψz ὔὍὙρ ὙὩὨ  ἜἴἭἱἩἬἭἻἌ 

 

[7] GLCM Dissimilarity: ɉŬɟŬəŰɖɟɘůŰɘəɧ ˊɞɡ ˊŮɟɘɔɟɎűŮɘ Űɖɜ ɡűɐ Űɞɡ 

ŬɜŰɘəŮɘɛɏɜɞɡ. ȷɜɐəŮɘ ůŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɡűɐɠ Haralick (Texture after 

Haralick), ŰŬ ɞˊɞɑŬ ɡˊɞɚɞɔɑɕɞɡɜ Űɖɜ ɡűɐ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ˊɚɖɟɞűɞɟɑŮɠ Ŭˊɧ 

Űɞɜ ˊɑɜŬəŬ ůɨɛˊŰɤůɖɠ Űɤɜ Ůˊɘˊɏŭɤɜ Űɞɡ ɔəɟɘ GLCM (gray level co-

occurrence matrix). 

Ƀ GLCM ŬˊɞŰŮɚŮɑ ɛɘŬ əŬŰŬɛɏŰɟɖůɖ Űɞɡ ˊɧůɞ ůɡɢɜɎ ŮɛűŬɜɑɕɞɜŰŬɘ ůŮ ɛɘŬ ŬˊŮɘəɧɜɘůɖ 

ŭɘŬűɞɟŮŰɘəɞɑ ůɡɜŭɡŬůɛɞɑ Ůˊɘˊɏŭɤɜ Űɞɡ ɔəɟɘ ůŰŬ pixels. ũɘŬ ɜŬ ɡˊɎɟɢŮɘ ůŰŬɗŮɟɧŰɖŰŬ 

ɧůɞɜ ŬűɞɟɎ Űɘɠ ŭɘŮɡɗɨɜůŮɘɠ, ɡˊɞɚɞɔɑɕŮŰŬɘ, ˊɟɘɜ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɖɠ ɡűɐɠ, Űɞ 

ɎɗɟɞɘůɛŬ əŬɘ Űɤɜ ŰŮůůɎɟɤɜ ŭɘŮɡɗɨɜůŮɤɜ (0Á, 45Á, 90Á, 135Á). ɇɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ 

GLCM Dissimilarity ŮɑɜŬɘ ɧɛɞɘɞ ɛŮ ŬɡŰɧ Űɖɠ ŬɜŰɑɗŮůɖɠ, ŭɖɚŬŭɐ ŮɑɜŬɘ ɏɜŬ ɛɏŰɟɞ Űɖɠ 

Űɞˊɘəɐɠ ŭɘŬəɨɛŬɜůɖɠ Űɤɜ Űɧɜɤɜ ůŰɖɜ ŮɘəɧɜŬ, Űɞ ɞˊɞɑɞ ɧɛɤɠ ŬɡɝɎɜŮŰŬɘ ɔɟŬɛɛɘəɎ 

[Reference Book eCognition Developer 8.7.,2011]. 

[8] GLCM Std. Dev. : ɉŬɟŬəŰɖɟɘůŰɘəɧ ˊɞɡ ˊŮɟɘɔɟɎűŮɘ Űɖɜ ɡűɐ Űɞɡ ŬɜŰɘəŮɘɛɏɜɞɡ. 

ȷɜɐəŮɘ ůŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɡűɐɠ Haralick (Texture after Haralick), ŰŬ ɞˊɞɑŬ 

ɡˊɞɚɞɔɑɕɞɡɜ Űɖɜ ɡűɐ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ˊɚɖɟɞűɞɟɑŮɠ Ŭˊɧ Űɞɜ ˊɑɜŬəŬ 

ůɨɛˊŰɤůɖɠ Űɤɜ Ůˊɘˊɏŭɤɜ Űɞɡ ɔəɟɘ GLCM, ɧˊɤɠ ˊŮɟɘɔɟɎűɖəŮ ˊŬɟŬˊɎɜɤ.  

ɇɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ GLCM Std. Dev. ɢɟɖůɘɛɞˊɞɘŮɑ Űɞɜ GLCM əŬɘ ɤɠ Ůə ŰɞɨŰɞɡ, 

ŬůɢɞɚŮɑŰŬɘ ŮɘŭɘəɎ ɛŮ Űɞɡɠ ůɡɜŭɡŬůɛɞɨɠ Űɤɜ ɔŮɘŰɞɜɘəɩɜ əŬɘ Űɤɜ pixels ŬɜŬűɞɟɎɠ. 

ȰŰůɘ, ŭɘŬűɏɟŮɘ Ŭˊɧ Űɖ ůɡɛɓŬŰɘəɐ Űɡˊɘəɐ Ŭˊɧəɚɘůɖ Űɤɜ Űɘɛɩɜ Űɞɡ ɔəɟɘ ůŰɖɜ ŮɘəɧɜŬ. ȼ 

Űɡˊɘəɐ Ŭˊɧəɚɘůɖ ŮɑɜŬɘ ɏɜŬ ɛɏŰɟɞ Űɖɠ ŭɘŬůˊɞɟɎɠ Űɤɜ Űɘɛɩɜ ɔɨɟɤ Ŭˊɧ Űɖ ɛɏůɖ Űɘɛɐ 

[Reference Book eCognition Developer 8.7.,2011].  

ɇŬ ́ɏɜŰŮ ˊɟɩŰŬ űŬůɛŬŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ ůɢŮŰɑɕɞɜŰŬɘ ɧɚŬ ɛŮ Űɘɛɏɠ ɏɜŰŬůɖɠ 

əŬɜɎɚɘɤɜ ˊɞɡ ŬɜŬŭŮɘəɜɨɞɡɜ Űɘɠ əŬɚɚɘɏɟɔŮɘŮɠ ŮɑŰŮ ɚɧɔɤ Űɖɠ ɛŮɔɎɚɖɠ Ŭˊɞɟɟɧűɖůɖɠ 

(ɧˊɤɠ ůŰɞ Blue), ŮɑŰŮ ɚɧɔɤ Űɖɠ ɛŮɔɎɚɖɠ ŬɜɎəɚŬůɖɠ (ɧˊɤɠ ůŰɞ NIR). Ƀ ŭŮɑəŰɖɠ 
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MSAVI ŬˊɞŰŮɚŮɑ əŬŰŮɝɞɢɐɜ ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɞ ŭŮɑəŰɖ ůŮ ŮűŬɟɛɞɔɏɠ ɓɚɎůŰɖůɖɠ əŬɘ 

əŬɚɚɘŮɟɔŮɘɩɜ. ɇɏɚɞɠ ɞɘ ŭɡɞ (2) əŬɜɧɜŮɠ ɡűɐɠ ŬˊɞŭŮɑɢɗɖəŬɜ ɘŭɘŬɑŰŮɟŬ 

ŬˊɞŰŮɚŮůɛŬŰɘəɞɑ ůŰɞ ŭɘŬɢɤɟɘůɛɧ Űɤɜ ŬɛˊŮɚɞəŬɚɚɘŮɟɔŮɘɩɜ Ŭˊɧ Űɘɠ ɡˊɧɚɞɘˊŮɠ 

əŬɚɚɘɏɟɔŮɘŮɠ əŬɗɩɠ ŬɝɘɞˊɞɑɖůŬɜ Űɞ ɔɟŬɛɛɘəɧ ˊɟɧŰɡˊɞ Űɤɜ ŬɛˊŮɚɘɩɜ. 

4.2.4 ɄŬɟŬɛŮŰɟɞˊɞɑɖůɖ ɓŬůɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ŰŬɝɘɜɧɛɖůɖɠ 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ŰŬɝɘɜɞɛɐůŮɤɜ ŮˊɖɟŮɎɕɞɜŰŬɘ ˊɟɤŰŬɟɢɘəɎ Ŭˊɧ Űɘɠ əŬŰŬŰɛɐůŮɘɠ 

əŬɘ Űɖɜ Ůˊɘɚɞɔɐ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ɔɜɤɟɘůɛɎŰɤɜ ˊɞɡ ˊŮɟɘɔɟɎűɞɡɜ Űɘɠ əɚɎůŮɘɠ Űɖɠ 

ɘŮɟŬɟɢɑŬɠ ŰɎɝŮɤɜ. ȳɚŬ ɧɛɤɠ ŬɡŰɎ ŰŬ ɛŮŰŬɓɚɖŰɎ ɛŮɔɏɗɖ ŭɨɜŬɜŰŬɘ ɜŬ ˊŬɟɎɝɞɡɜ 

ŮˊɘŰɡɢɖɛɏɜŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɛɧɜɞ ɡˊɧ Űɖɜ əŬŰɎɚɚɖɚɖ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ. ɆŰɞ ˊɚŬɑůɘɞ 

Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ŮɟɔŬůɑŬɠ ɡɘɞɗŮŰɐɗɖəŮ ɏɜŬɠ əɞɘɜɧɠ ůəŮɚŮŰɧɠ əŬɜɧɜɤɜ ɔɘŬ Űɘɠ 

ŰŬɝɘɜɞɛɐůŮɘɠ əŬɘ Űɤɜ ˊɏɜŰŮ Ůɘəɧɜɤɜ, ɛŮ ɎɝɞɜŬ Űɖɜ əŬŰɎ Űɞ ŭɡɜŬŰɧɜ ɛŮɔŬɚɨŰŮɟɖ 

Űɡˊɞˊɞɑɖůɖ. Ʉɟɞɠ ŬɡŰɐ Űɖɜ əŬŰŮɨɗɡɜůɖ əŬŰŬɔɟɎűɞɜŰŬɘ əŬɘ ɛŮɚŮŰɩɜŰŬɘ ɞɘ Űɘɛɏɠ əŬɘ ŰŬ 

Ůɨɟɖ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ ŮˊŮɝŮɟɔŬůɑŬɠ.  

ȼ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɞɜ ŮˊɧɛŮɜɞ ˊɑɜŬəŬ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɘɠ 

ŰŬɝɘɜɞɛɐůŮɘɠ ˊɞɡ ˊŮɟɘɔɟɎűɖəŬɜ ůŰɘɠ ˊɟɞɖɔɞɨɛŮɜŮɠ ˊŬɟŬɔɟɎűɞɡɠ. ɆŰɞɜ ˊɑɜŬəŬ 

ɏɢɞɡɜ ůɡɛˊŮɟɘɚɖűɗŮɑ ůŰɖɜ ˊɟɩŰɖ ůŰɐɚɖ ɞɘ əɚɎůŮɘɠ ɞɘ ɞˊɞɑŮɠ ůɡɛɛŮŰɏɢɞɡɜ ůŰɘɠ 

ŰŬɝɘɜɞɛɐůŮɘɠ ɛŮ əŬɜɧɜŮɠ ˊŬɟŬɔɤɔɐɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ ůɡɜŬɟŰɐůŮɘɠ ůɡɛɛŮŰɞɢɐɠ. 

ȰŰůɘ ŭŮɜ ɏɢɞɡɜ ůɡɛˊŮɟɘɚɖűɗŮɑ ɞɘ əɚɎůŮɘɠ ''Not_.......", ˊɞɡ ́ɟɞɏəɡɣŬɜ Ŭˊɧ Űɞ 

ɢŬɟŬəŰɖɟɘůŰɘəɧ ɧɢɘ ɞɛɞɘɧŰɖŰŬ ɛŮ əɎˊɞɘŬ Ɏɚɚɖ əɚɎůɖ (Not similarity to classes), əŬɘ 

ɞɡůɘŬůŰɘəɎ ŮůɤəɚŮɑɞɡɜ ɧɚŬ ŰŬ ŬɜŰɘəŮɑɛŮɜŬ ˊɞɡ ŭŮɜ Ŭɜɐəɞɡɜ ůŰɖɜ ŬɜŰŬɔɤɜɘůŰɘəɐ ɛŮ 

ŬɡŰɐ əɚɎůɖ.  

ɆŰɞɜ ɄɑɜŬəŬ 4.2 ɖ ŭŮɨŰŮɟɖ ůŰɐɚɖ ˊŮɟɘɏɢŮɘ ŰŬ ɓŬůɘəɎ ɛŮŰŬɓɚɖŰɎ ɛŮɔɏɗɖ ˊɞɡ 

əŬɗɞɟɑɕɞɡɜ əɎɗŮ ŰŬɝɘɜɧɛɖůɖ, ŭɖɚŬŭɐ Űɖɜ əɚɑɛŬəŬ ŰŬɝɘɜɧɛɖůɖɠ (Segmentation Scale) 

əŬɘ ŰŬ ŭɘɎűɞɟŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɔɜɤɟɑůɛŬŰŬ (Features), ŬɜɎ ŮˊɑˊŮŭɞ (Level). H 

ˊɟɩŰɖ ůŰɐɚɖ Űɞɡ ˊɑɜŬəŬ ˊŮɟɘɏɢŮɘ Űɖɜ əŬŰɖɔɞɟɑŬ/əɚɎůɖ ůŰɖɠ ɞˊɞɑŬɠ Űɖɜ ˊŮɟɘɔɟŬűɐ 

ŬɜɐəŮɘ Űɞ ŬɜŰɑůŰɞɘɢɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ Űɖɠ ŭŮɨŰŮɟɖɠ ůŰɐɚɖɠ. Ƀɘ ŮˊɧɛŮɜŮɠ ůŰɐɚŮɠ 

ˊŮɟɘɏɢɞɡɜ Űɘɠ Űɘɛɏɠ ˊɞɡ ˊɐɟŬɜ ɞɘ ůɡɔəŮəɟɘɛɏɜŮɠ ɛŮŰŬɓɚɖŰɏɠ ůŰɘɠ ˊɏɜŰŮ ŭɘŬűɞɟŮŰɘəɏɠ 

ŰŬɝɘɜɞɛɐůŮɘɠ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ. ȳˊɤɠ ˊŮɟɘɔɟɎűɖəŮ ůŮ ˊɟɞɖɔɞɨɛŮɜŮɠ 

ˊŬɟŬɔɟɎűɞɡɠ, ůŰɞ ɚɞɔɘůɛɘəɧ eCognition ɖ ŬůŬűɐɠ ɚɞɔɘəɐ ůŰɖɜ ŰŬɝɘɜɧɛɖůɖ 

ŬɜŰɘəŮɘɛɏɜɤɜ, ŮɛűŬɜɑɕŮŰŬɘ ɛŮ Űɖ ɛɞɟűɐ ŬůŬűɩɜ ůɡɜŬɟŰɐůŮɤɜ ůɡɛɛŮŰɞɢɐɠ (əŬɜɧɜɤɜ 

ˊŬɟŬɔɤɔɐɠ). ɆŰɞ ˊɚŬɑůɘɞ ŮəŰɏɚŮůɖɠ Űɤɜ ůɡɔəŮəɟɘɛɏɜɤɜ ŰŬɝɘɜɞɛɐůŮɤɜ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɞɘ ŬəɧɚɞɡɗŮɠ ůɡɜŬɟŰɐůŮɘɠ ůɡɛɛŮŰɞɢɐɠ: 

I.  ɆɡɜɎɟŰɖůɖ ˊɞɡ ɡˊɞŭɖɚɩɜŮɘ Űɖ ůɢɏůɖ ñɀŮɔŬɚɨŰŮɟɞ Ŭˊɧò. ȾŬŰɎ Űɖɜ 

ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ ŭɑɜŮŰŬɘ ɖ Űɘɛɐ ɔɘŬ Űɞ ŬɟɘůŰŮɟɧ əŬɘ ŭŮɝɑ ɧɟɘɞ ɔɘŬ Űɖɜ Űɘɛɐ ˊɞɡ 

ɛˊɞɟŮɑ ɜŬ ˊɎɟŮɘ ɏɜŬ ɢŬɟŬəŰɖɟɘůŰɘəɧ. ɄɎɜɤ Ŭˊɧ Űɞ ŭŮɝɑ ɧɟɘɞ ɖ ůɡɜɎɟŰɖůɖ 

ůɡɛɛŮŰɞɢɐɠ ŬůŬűɞɨɠ ɚɞɔɘəɐɠ ˊŬɑɟɜŮɘ Űɘɛɐ 1 əŬɘ əɎŰɤ Ŭˊɧ Űɞ ŬɟɘůŰŮɟɧ ɧɟɘɞ, 

ˊŬɑɟɜŮɘ Űɘɛɐ 0. ɆŰɞɜ ˊɑɜŬəŬ ŰŬ ŭɨɞ ɧɟɘŬ ŭɑɜɞɜŰŬɘ ůŰɖ ɛɞɟűɐ ȷ-ȹ. 

II.  ɆɡɜɎɟŰɖůɖ ˊɞɡ ɡˊɞŭɖɚɩɜŮɘ Űɖ ůɢɏůɖ ñɀɘəɟɧŰŮɟɞ Ŭˊɧò. ȾŬŰɎ Űɖɜ 

ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ ŭɑɜŮŰŬɘ ɖ Űɘɛɐ ɔɘŬ Űɞ ŬɟɘůŰŮɟɧ əŬɘ ŭŮɝɑ ɧɟɘɞ ɔɘŬ Űɖɜ Űɘɛɐ ˊɞɡ 

ɛˊɞɟŮɑ ɜŬ ˊɎɟŮɘ ɏɜŬ ɢŬɟŬəŰɖɟɘůŰɘəɧ. ɄɎɜɤ Ŭˊɧ Űɞ ŭŮɝɑ ɧɟɘɞ ɖ ůɡɜɎɟŰɖůɖ 

ůɡɛɛŮŰɞɢɐɠ ŬůŬűɞɨɠ ɚɞɔɘəɐɠ ˊŬɑɟɜŮɘ Űɘɛɐ 0 əŬɘ əɎŰɤ Ŭˊɧ Űɞ ŬɟɘůŰŮɟɧ ɧɟɘɞ, 

ˊŬɑɟɜŮɘ Űɘɛɐ 1. ɆŰɞɜ ˊɑɜŬəŬ ŰŬ ŭɨɞ ɧɟɘŬ ŭɑɜɞɜŰŬɘ ůŰɖ ɛɞɟűɐ ȷ-ȹ. 

III.  ɆɡɜɎɟŰɖůɖ ˊɞɡ ɡˊɞŭɖɚɩɜŮɘ Ůɨɟɞɠ Űɘɛɩɜ ŬɜɎɛŮůŬ ůŮ ŭɨɞ ɧɟɘŬ ñȷˊɧé 

ɤɠò. ɆŰɞɜ ˊɑɜŬəŬ ŰŬ ŭɨɞ ɧɟɘŬ ŭɑɜɞɜŰŬɘ ůŰɖ ɛɞɟűɐ ȷ ɤɠ ȹ. 
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*  ʋ́ ʹˋʽ˃ˇˉˇʽʺʻʹˁʰ ˄h ˄ˍʾˋˍˇʽ˔ʰ ˍ h˔ʰˊʰˁˍʹˊʽˋˍʽˁ ɦMean Red ˁ ʰʽ aŜŀƴ wŜŘ κ aŜŀƴ .ƭǳŜ. 

ɄɑɜŬəŬɠ 4.2 - ȼ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ ɔɘŬ Űɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ ŮɜŰɞˊɘůɛɞɨ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ. 

 

ȷˊɧ Űɞɜ ˊɑɜŬəŬ ˊŬɟŬŰɖɟŮɑŰŬɘ ɧŰɘ ɞɘ Űɘɛɏɠ Űɤɜ ɞɟɑɤɜ ɔɘŬ ɧɚŮɠ Űɘɠ ŮɘəɧɜŮɠ əŬɘ Űɤɜ ŭɡɞ 

ŭɘŬűɞɟŮŰɘəɩɜ ŭŮəŰɩɜ ˊŬɟɞɡůɘɎɕɞɡɜ ůŰɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ˊŮɟɘˊŰɩůŮɘɠ ɛŮɔɎɚɖ 

 

ɼ˂ʱˋʹ 

 

ɾʶˍʰʲ˂ʹˍʷˌ 

ʅˎʴ˔˖˄ʶˎ˃ʷ˄ʹ ɲˇˊˎ˒ˇˊʽˁʺ ɳʽˁˈ˄ʰ 

ʆˊʱˉʶʸʰ ²±н 
ɾʶʴʰˉ˂ʱˍʰ˄ˇˌ 

WV2 
ɿʱˇˎˋʰ ²±н 

ɮ˃ˏ˄ˍʰʽˇ 
WV2 

ɮ˃ˏ˄ˍʰʽˇ 
Pleiades-1B 

 
Level_1 

 

Segmentation 
Scale 

20 20 20 20 20 

 
ʃʰˊʰ˃ʶˍˊˇˉˇʾʹˋʹ ϧ ʅˎ˄ʱˊˍʹˋʹ ʅˎ˃˃ʶˍˇ˔ʺˌ 

Vegetation 
1 

NDVI  
0.30-0.32 

 
0.20-0.21 

 
0.30-0.31 

 
0.26-0.28 

 
0.28-0.29 

Vineyards 1 
Existence of 

super objects 
Vineyards 2 

 
0.65-0.66 

 
0.64-0.65 

 
0.64-0.65 

 
0.64-0.65 

 
0.64-0.65 

 
Level_2 

 

Segmentation 
Scale 

400 500 400 355 200 

 
ʃʰˊʰ˃ʶˍˊˇˉˇʾʹˋʹ ϧ ʅˎ˄ʱˊˍʹˋʹ ʅˎ˃˃ʶˍˇ˔ʺˌ 

Vegetation 
2 

NDVI  
0.30-0.32 

 
0.20-0.21 

 
0.30-0.40 

 
0.26-0.28 

 
0.28-0.29 

Vineyards 2 Mean Blue  
959-960 

 
720-721 

 
750-751 

 
1022 ̟ ˌ 1290 

 
853-853.5 

Vineyards 2 
Mean Red-

Edge 
 

2200-2250 
 

2019 ̟  ̩2669 
 

2050 ̟  ̩2486 
 

1780 ̟  ̩2910 

*   

1545-1546 

Vineyards 2 Mean NIR1  
3019-3020 

 
2770 ̟  ̩4350 

 
нпмл ˖ˌ 3810 

 
2619 ̟  ̩4607 

 
1481 ̟  ̩4063 

Vineyards 2 
Mean Red-

Edge / Mean 
Blue 

 
2.71-2.72 

 
2.4 ̟  ̩3.7 

 
2 ̟  ̩5 

 
1.6-1.7 

*   

1.2-2.15 

Vineyards 2 

Standard 

Deviation 
NIR1 

 
283 ̟  ̩575 

 
320 ̟  ̩832 

 
720-721 

 
522-523 

 
465 ̟  ̩1482 

Vineyards 2 MSAVI  
0.58-0.59 

 
0.5 ̟  ̩0.9 

 
0.5с ˖ˌ 0.82 

 
0.43 ̟  ̩0.81 

 
0.46 ̟  ̩0.91 

Vineyards 2 
GLCM 

Dissimilarity 
 

18 ̟  ̩32 
 

18.9-19 
 

20-20.5 
 

22.9 ̟  ̩49 
 

24.9-25 

Vineyards 2 
GLCM Std. 

Dev 
 

24 ̟  ̩39 
 

26.5 ̟  ̩37.6 
 

27.4-27.5 

 
31.55 ̟  ̩

34.72 

 
32.98-32.99 
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ŮɔɔɨŰɖŰŬ. ȿŬɛɓɎɜɞɜŰŬɠ ɛɎɚɘůŰŬ ɡˊɧɣɘɜ ɧŰɘ Űɞ Ůɨɟɞɠ Űɘɛɩɜ ˊɞɡ ŭɨɜŬɜŰŬɘ ɜŬ ˊɎɟɞɡɜ 

ŬɡŰɏɠ ɞɘ ɛŮŰŬɓɚɖŰɏɠ ŮɑɜŬɘ ůɖɛŬɜŰɘəɎ ɛŮɔŬɚɨŰŮɟɞ Ŭˊɧ Űɘɠ ŭɘŬűɞɟɏɠ Űɞɡɠ ůŰɘɠ Űɘɛɏɠ Űɤɜ 

ɞɟɑɤɜ, ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ ŬɘůɘɧŭɞɝŮɠ ˊɟɞůŭɞəɑŮɠ ɔɘŬ Űɖ ŭɡɜŬŰɧŰɖŰŬ əŬɗɞɟɘůɛɞɨ Ůɜɧɠ 

Ůɨɟɞɡɠ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖɠ ɔɘŬ əŬɗɏɜŬ Ŭˊɧ ŬɡŰɎ, ůŮ ŮűŬɟɛɞɔɏɠ ˊŬɟɧɛɞɘŬɠ űɨůɖɠ. 

Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ ɛŮ ŭɘŮɜɏɟɔŮɘŬ ŰŬɝɘɜɞɛɐůŮɤɜ ˊɞɡ Ŭəɞɚɞɡɗɞɨɜ Űɖɜ ɑŭɘŬ ɛŮɗɞŭɞɚɞɔɑŬ 

ɛŮ ůŰɧɢɞ Űɤɜ ŮɜŰɞˊɘůɛɧ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ůŮ ɛŮɔŬɚɨŰŮɟɞ ˊɚɐɗɞɠ ŭŮŭɞɛɏɜɤɜ, ɗŬ 

ɐŰŬɜ ŭɡɜŬŰɐ ɖ ŮɨɟŮůɖ Ůɜɧɠ ŭɘŬůŰɐɛŬŰɞɠ Űɘɛɩɜ ůŰɘɠ ɞˊɞɑŮɠ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ 

ˊŮɟɘɞɟɘůŰŮɑ ɖ ŬɜŬɕɐŰɖůɖ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖɠ əɎɗŮ ɢŬɟŬəŰɖɟɘůŰɘəɞɨ əŬɘ ɤɠ Ůə ŰɞɨŰɞɡ 

ɜŬ ŬˊɚɞˊɞɘɖɗŮɑ ůɖɛŬɜŰɘəɎ ɖ ŭɘŬŭɘəŬůɑŬ ůŮ ɛŮɚɚɞɜŰɘəɏɠ ŰŬɝɘɜɞɛɐůŮɘɠ. 

4.3 ɇŬɝɘɜɞɛɐůŮɘɠ ȺɝŬɔɤɔɐɠ ũɟŬɛɛɩɜ ūɨŰŮɡůɖɠ ȷɛˊŮɚɘɩɜ 

ɇɞ ŭŮɨŰŮɟɞ ɓɐɛŬ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖ ɛŮɗɞŭɞɚɞɔɑŬɠ ŬˊɞŰɏɚŮůŮ ɞ ŮɜŰɞˊɘůɛɧɠ Űɤɜ 

ɔɟŬɛɛɩɜ űɨŰŮɡůɖɠ Űɤɜ ŮɜŰɞˊɘůɛɏɜɤɜ ŬɛˊŮɚɘɩɜ əŬɘ ɞ ŭɘŬɢɤɟɘůɛɧɠ Űɞɡɠ Ŭˊɧ ŰŬ 

ŮɜŭɘɎɛŮůŬ ɡɚɘəɎ (əɡɟɑɤɠ Űɞ ɢɩɛŬ, ɢɧɟŰŬ, ˊɏŰɟŮɠ) ŬɜɎɛŮůŬ ůŰɘɠ ɔɟŬɛɛɏɠ. ɆŰɞ ůŰɎŭɘɞ 

ŬɡŰɧ ŮˊɘɢŮɘɟŮɑŰŬɘ ɖ ŮɝŬɔɤɔɐ Űɤɜ ɔɟŬɛɛɩɜ űɨŰŮɡůɖɠ ɞɨŰɤɠ ɩůŰŮ ůŰɞ ŮˊɧɛŮɜɞ ɓɐɛŬ, 

ůŰɖɜ ˊɟɞůˊɎɗŮɘŬ ŭɘŬɢɤɟɘůɛɞɨ Űɤɜ ˊɞɘəɘɚɘɩɜ Ŭɛˊɏɚɞɡ, ɖ ŰŬɝɘɜɧɛɖůɖ ɜŬ ñŰɟɏɝŮɘò 

ɛɧɜɞ ůŰɖ űɡɚɚɘəɐ ŮˊɘűɎɜŮɘŬ (canopy) Űɞɡ ŬɛˊŮɚɘɞɨ. ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ ŮˊɘŭɘɩəŮŰŬɘ 

ɜŬ ŮɝŬɚŮɘűɗŮɑ ɖ ŮˊɑŭɟŬůɖ Űɤɜ ɡˊɧɚɞɘˊɤɜ ɡɚɘəɩɜ, ůŰɖɜ ŰŬɝɘɜɧɛɖůɖ Űɤɜ 

ŭɘŬűɞɟŮŰɘəɩɜ ˊɞɘəɘɚɘɩɜ Ŭɛˊɏɚɞɡ. 

Ʉɟɘɜ Űɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ ˊɟɞɖɔɐɗɖəŮ ɖ ŭɘŬŭɘəŬůɑŬ Űɖɠ əŬŰɎŰɛɖůɖɠ, ŭɖɚŬŭɐ ɖ 

ɡˊɞŭɘŬɑɟŮůɖ Űɖɠ ŮɘəɧɜŬɠ ůŮ Ůˊɘɛɏɟɞɡɠ ˊŮɟɘɞɢɏɠ. ȼ əŬŰɎŰɛɖůɖ ɏɔɘɜŮ ůŰŬ ɐŭɖ 

ŮɜŰɞˊɘůɛɏɜŬ ŬɛˊŮɚɞŰŮɛɎɢɘŬ (əɚɎůɖ Vineyards) ůŮ ɏɜŬ ŮˊɑˊŮŭɞ ɛɘəɟɐɠ əɚɑɛŬəŬɠ əŬɘ 

ɛŮ Űɖɜ əŬŰɎɚɚɖɚɖ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ ɛŮ ůəɞˊɧ ɜŬ ŭɖɛɘɞɡɟɔɖɗɞɨɜ ŬɜŰɘəŮɑɛŮɜŬ ˊɞɡ ɜŬ 

ˊŮɟɘɚŬɛɓɎɜɞɡɜ ɛɧɜɞ űɨɚɚɤɛŬ ŬɛˊŮɚɘɞɨ (əɚɎůɖ Vines) ɐ ɛɧɜɞ ɢɩɛŬ (əɚɎůɖ Soil). 

ɆŰɞɜ ˊɑɜŬəŬ 4.3 ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ ɔɘŬ ŰŬ ŮˊɑˊŮŭŬ əŬŰɎŰɛɖůɖɠ ůŰɘɠ 

ŰŬɝɘɜɞɛɐůŮɘɠ ŮɝŬɔɤɔɐɠ ɔɟŬɛɛɩɜ űɨŰŮɡůɖɠ Űɤɜ ˊɏɜŰŮ Ůɘəɧɜɤɜ. 

 

 ǵȍǼɸŮȃŬ 

WV2  

ǮŮȂŬɸȈǼŰŬȊȌȎ 

WV2  

ǯǼȌȏůŬ 

WV2  

ǥȉȖȊŰŬȆȌ 

WV2  

ǥȉȖȊŰŬȆȌ 

Pleiades -

1B  

ɳˉʾˉʶʵˇ ˍʰ˅ʽ˄ˈ˃ʹˋʹˌ ʶ˅ʰʴ˖ʴʺˌ ʴˊʰ˃˃˗˄ ˒ˏˍʶˎˋʹˌ 

Scale 
Parameter 

2 3 2 2 2 

Image Layer 
Weights 

8 x 1 
(ɳ˅ʾˋˇˎ) 

Bands 1,2,4,6 x 1 

Bands 3,5,7,8 x 3  

8 x 1 
όɳ˅ʾˋˇˎύ 

8 x 1 
όɳ˅ʾˋˇˎύ 

4 x 1 
όɳ˅ʾˋˇˎύ 

Shape 0.5 0.2 0.5 0.5 0.5 

Compactness 0.5 0.5 0.5 0.5 0.5 

ɄɑɜŬəŬɠ 4.3 - ȼ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ Űɞɡ Ŭɚɔɞɟɑɗɛɞɡ ˊɞɚɚŬˊɚɐɠ əŬŰɎŰɛɖůɖɠ ɔɘŬ Űɘɠ 
ŰŬɝɘɜɞɛɐůŮɘɠ ŮɝŬɔɤɔɐɠ ɔɟŬɛɛɩɜ űɨŰŮɡůɖɠ ůŰɘɠ ˊɏɜŰŮ ŮɘəɧɜŮɠ. 
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Ƀɘ ŰŬɝɘɜɞɛɐůŮɘɠ ůŮ ŬɡŰɧ Űɞ ɓɐɛŬ ɡɚɞˊɞɘɐɗɖəŬɜ ɛŮ ɢɟɐůɖ Űɖɠ ŬůŬűɞɨɠ Ůəŭɞɢɐɠ Űɞɡ 

Ŭɚɔɞɟɑɗɛɞɡ Űɞɡ ȺɔɔɨŰŮɟɞɡ ũŮɑŰɞɜŬ (Nearest Neighbor - NN) ůŰɖɜ ˊŮɟɘɔɟŬűɐ Űɤɜ 

əŬŰɖɔɞɟɘɩɜ/əɚɎůŮɤɜ. ȷɟɢɘəɎ ɏɔɘɜŮ ŮəˊŬɑŭŮɡůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŭɑɜɞɜŰŬɠ Űɞɡ 

ůɡɔəŮəɟɘɛɏɜŬ ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɎ ŬɜŰɘəŮɑɛŮɜŬ ɤɠ ŭŮɑɔɛŬŰŬ ɔɘŬ əɎɗŮ əŬŰɖɔɞɟɑŬ, əŬɘ 

ůŰɖ ůɡɔəŮəɟɘɛɏɜɖ ˊŮɟɑˊŰɤůɖ ŭŮɑɔɛŬŰŬ Ŭˊɧ Űɖ űɡɚɚɘəɐ ŮˊɘűɎɜŮɘŬ Űɤɜ ŬɛˊŮɚɘɩɜ əŬɘ 

Ŭˊɧ ŰŬ ŮɜŭɘɎɛŮůŬ ɡɚɘəɎ Űɤɜ ɔɟŬɛɛɩɜ űɨŰŮɡůɖɠ. 

 

ɆɢɐɛŬ 4.11 - ɆŰɘɔɛɘɧŰɡˊɞ Ŭˊɧ Űɖɜ Ůˊɘɚɞɔɐ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ŭŮɘɔɛɎŰɤɜ ɔɘŬ Űɖɜ ŮəˊŬɑŭŮɡůɖ 
Űɞɡ ɁɁ ůŰɞ ɚɞɔɘůɛɘəɧ eCognition. 

 

ũɘŬ Űɖɜ ŮɨɟŮůɖ Űɤɜ əŬŰŬɚɚɖɚɧŰŮɟɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ˊɞɡ ɗŬ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɜ 

ůŰɞɜ standard NN ɔɘŬ Űɞ ŭɘŬɢɤɟɘůɛɧ ˊɞɘəɘɚɘɩɜ, ŬɝɘɞˊɞɘɐɗɖəŮ Űɞ ŮɟɔŬɚŮɑɞ Űɞɡ 

eCognition Feature Space Optimization, ɧˊɤɠ ˊŮɟɘɔɟɎűɖəŮ ůŮ ˊɟɞɖɔɞɨɛŮɜŮɠ 

ˊŬɟŬɔɟɎűɞɡɠ. ɀŮŰɎ Ŭˊɧ ˊɞɚɚɞɨɠ ˊŮɘɟŬɛŬŰɘůɛɞɨɠ ɓɟɏɗɖəŮ ɛɘŬ ɞɛɎŭŬ 

ɢŬɟŬəŰɖɟɘůŰɘəɩɜ, əŬŰɎɚɚɖɚŬ ɔɘŬ Űɞɜ ŮˊɘŰɡɢɖɛɏɜɞ ŭɘŬɢɤɟɘůɛɧ Űɞɡ űɡɚɚɩɛŬŰɞɠ Űɞɡ 

ŬɛˊŮɚɘɞɨ ɛŮ Űɞ ɢɩɛŬ ɛŮ ɢɟɐůɖ Űɞɡ ɁɁ, ůŮ ɧɚŮɠ Űɘɠ ŮɘəɧɜŮɠ. 

Ⱥűɧůɞɜ ŮˊɘɢŮɘɟŮɑŰŬɘ űŬůɛŬŰɘəɧɠ (spectral) ŭɘŬɢɤɟɘůɛɧɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Ŭɛɘɔɞɨɠ űŬůɛŬŰɘəɞɨ ɢŬɟŬəŰɐɟŬ əŬɘ ˊɘɞ ůɡɔəŮəɟɘɛɏɜŬ ŰŬ: 

V Mean Layer: ȼ ɛɏůɖ Űɘɛɐ űɤŰŮɘɜɧŰɖŰŬɠ Ůɜɧɠ ŬɜŰɘəŮɘɛɏɜɞɡ ůŮ ɏɜŬ 

ůɡɔəŮəɟɘɛɏɜɞ əŬɜɎɚɘ Űɖɠ ŮɘəɧɜŬɠ  

V Brightness: ȼ ůɡɜɞɚɘəɐ űɤŰŮɘɜɧŰɖŰŬ Ůɜɧɠ ŬɜŰɘəŮɘɛɏɜɞɡ Ŭˊɧ ɧɚŬ ŰŬ əŬɜɎɚɘŬ. 

V Ratio Layer: ɇɞ ˊɞůɞůŰɧ ˊɞɡ Űɞ ŮəɎůŰɞŰŮ əŬɜɎɚɘ ůɡɛɛŮŰɏɢŮɘ ůŰɖ ůɡɜɞɚɘəɐ 

űɤŰŮɘɜɧŰɖŰŬ Űɞɡ ŬɜŰɘəŮɘɛɏɜɞɡ 

V NDVI: O ȹŮɑəŰɖɠ ȾŬɜɞɜɘəɞˊɞɘɖɛɏɜɖɠ ȹɘŬűɞɟɎɠ ȸɚɎůŰɖůɖɠ (Normalised 

Difference Vegetation Index). 

V Min. pixel value: H Űɘɛɐ Űɞɡ ŮɘəɞɜɞůŰɞɘɢŮɑɞɡ ɛŮ Űɖ ɛɘəɟɧŰŮɟɖ Űɘɛɐ 

űɤŰŮɘɜɧŰɖŰŬɠ ůŮ ɏɜŬ ůɡɔəŮəɟɘɛɏɜɞ əŬɜɎɚɘ Űɖɠ ŮɘəɧɜŬɠ. 

 

ȺəŰɧɠ ɧɛɤɠ Ŭˊɧ ŰŬ ˊŬɟŬˊɎɜɤ ɢŬɟŬəŰɖɟɘůŰɘəɎ ŬɝɘɞˊɞɘɐɗɖəŬɜ əŬɘ űŬůɛŬŰɘəɎ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ əŬŰɖɔɞɟɑŬɠ ñTo neighborsò ˊɞɡ ɞɡůɘŬůŰɘəɎ ˊŮɟɘɔɟɎűɞɡɜ Űɖ 

űŬůɛŬŰɘəɐ ůɢɏůɖ Ůɜɧɠ ŬɜŰɘəŮɘɛɏɜɞɡ ɛŮ ŰŬ ɔŮɘŰɞɜɘəɎ Űɞɡ ŬɜŰɘəŮɑɛŮɜŬ, ɛŮ ɧɟɞɡɠ Űɘɛɩɜ 
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űɤŰŮɘɜɧŰɖŰŬɠ Űɤɜ əŬɜŬɚɘɩɜ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ůŰɖɜ ˊŮɟɘɔɟŬűɐ 

Űɞɡ ɁɁ ŰŬ ŬəɧɚɞɡɗŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ: 

V Mean diff. to neighbors: ȺəűɟɎɕŮɘ Űɖ ɛɏůɖ ŭɘŬűɞɟɎ ůŰɘɠ Űɘɛɏɠ űɤŰŮɘɜɧŰɖŰŬɠ, 

ůŮ ɏɜŬ ůɡɔəŮəɟɘɛɏɜɞ əŬɜɎɚɘ, ŬɜɎɛŮůŬ ůŰɞ ŬɜŰɘəŮɑɛŮɜɞ əŬɘ ůŰŬ ɔŮɘŰɞɜɘəɎ 

ŬɜŰɘəŮɑɛŮɜŬ. ȹɑɜŮŰŬɘ əŬɘ ˊŮɟɑɛŮŰɟɞɠ ůŮ ˊɚɐɗɞɠ ɔŮɘŰɞɜɘəɩɜ ŮɘəɞɜɞůŰɞɘɢŮɑɤɜ ɔɘŬ 

Űɞɜ ɡˊɞɚɞɔɘůɛɧ (ůŰɖ ůɡɔəŮəɟɘɛɏɜɖ ˊŮɟɑˊŰɤůɖ ɡˊɞɚɞɔɑůŰɖəŬɜ ɛŮ ˊŮɟɑɛŮŰɟɞ 

4 pixels). 

V Number of brighter objects: ȺəűɟɎɕŮɘ Űɞ ˊɚɐɗɞɠ Űɤɜ ɎɛŮůŬ ɔŮɘŰɞɜɘəɩɜ (ɛŮ 

əɞɘɜɧ ɧɟɘɞ) ŬɜŰɘəŮɘɛɏɜɤɜ ˊɞɡ ɏɢɞɡɜ ɡɣɖɚɧŰŮɟɖ Űɘɛɐ űɤŰŮɘɜɧŰɖŰŬɠ, ůŮ ɏɜŬ 

ůɡɔəŮəɟɘɛɏɜɞ əŬɜɎɚɘ, Ŭˊɧ Űɞ ŬɜŰɘəŮɑɛŮɜɞ. 

V Number of darker objects: ȺəűɟɎɕŮɘ Űɞ ˊɚɐɗɞɠ Űɤɜ ɎɛŮůŬ ɔŮɘŰɞɜɘəɩɜ 

ŬɜŰɘəŮɘɛɏɜɤɜ ˊɞɡ ɏɢɞɡɜ ɢŬɛɖɚɧŰŮɟɖ Űɘɛɐ űɤŰŮɘɜɧŰɖŰŬɠ, ůŮ ɏɜŬ ůɡɔəŮəɟɘɛɏɜɞ 

əŬɜɎɚɘ, Ŭˊɧ Űɞ ŬɜŰɘəŮɑɛŮɜɞ. 

V Mean diff. to brighter neighbors: ȺəűɟɎɕŮɘ Űɖ ŭɘŬűɞɟɎ ůŰɘɠ Űɘɛɏɠ 

űɤŰŮɘɜɧŰɖŰŬɠ, ůŮ ɏɜŬ ůɡɔəŮəɟɘɛɏɜɞ əŬɜɎɚɘ, ŬɜɎɛŮůŬ ůŰɞ ŬɜŰɘəŮɑɛŮɜɞ əŬɘ ůŰŬ 

ˊɘɞ űɤŰŮɘɜɎ Ŭˊɧ ŬɡŰɧ ɎɛŮůŬ ɔŮɘŰɞɜɘəɎ ŬɜŰɘəŮɑɛŮɜŬ. 

V Mean diff. to darker neighbors: ȺəűɟɎɕŮɘ Űɖ ŭɘŬűɞɟɎ ůŰɘɠ Űɘɛɏɠ 

űɤŰŮɘɜɧŰɖŰŬɠ, ůŮ ɏɜŬ ůɡɔəŮəɟɘɛɏɜɞ əŬɜɎɚɘ, ŬɜɎɛŮůŬ ůŰɞ ŬɜŰɘəŮɑɛŮɜɞ əŬɘ ůŰŬ 

ˊɘɞ ůəɞŰŮɘɜɎ Ŭˊɧ ŬɡŰɧ ɎɛŮůŬ ɔŮɘŰɞɜɘəɎ ŬɜŰɘəŮɑɛŮɜŬ. 

V Rel. border to brighter neighbors: ɄŮɟɘɔɟɎűŮɘ Űɞ ɓŬɗɛɧ ůŰɞɜ ɞˊɞɑɞ ɏɜŬ 

ŬɜŰɘəŮɑɛŮɜɞ ˊŮɟɘɓɎɚɚŮŰŬɘ Ŭˊɧ ˊɘɞ űɤŰŮɘɜɎ ɎɛŮůŬ ɔŮɘŰɞɜɘəɎ ŬɜŰɘəŮɑɛŮɜŬ. 

ɈˊɞɚɞɔɑɕŮŰŬɘ ɤɠ ɞ ɚɧɔɞɠ Űɞɡ ˊɚɐɗɞɡɠ Űɤɜ ɎɛŮůŬ ɔŮɘŰɜɘŬɕɧɜŰɤɜ 

űɤŰŮɘɜɧŰŮɟɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ ˊɟɞɠ Űɞ ůɨɜɞɚɞ Űɤɜ ɎɛŮůŬ ɔŮɘŰɜɘŬɕɧɜŰɤɜ 

ŬɜŰɘəŮɘɛɏɜɤɜ. 

 

ɆɢɐɛŬ 4.12 - ɆŰɘɔɛɘɧŰɡˊɞ Ŭˊɧ Űɖɜ ˊŮɟɘɔɟŬűɐ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ˊɞɡ ůɡɛɛŮŰɏɢɞɡɜ ůŰɖɜ 
ŰŬɝɘɜɧɛɖůɖ ɛŮ ɁɁ, ɔɘŬ Űɖɜ ŰɎɝɖ Vines, ůŰɖɜ ŰŬɝɘɜɧɛɖůɖ Űɖɠ WV2 ŮɘəɧɜŬɠ Űɖɠ ɇɟɎˊŮɕŬɠ, ůŰɞ 

ɚɞɔɘůɛɘəɧ eCognition. 

 

ũɘŬ Űɖɜ ŰŬɝɘɜɧɛɖůɖ əɎɗŮ ɛɘŬɠ Ŭˊɧ Űɘɠ ˊɏɜŰŮ ŮɘəɧɜŮɠ ŬɝɘɞˊɞɘɐɗɖəŮ Űɞ ŮɟɔŬɚŮɑɞ Űɞɡ 

eCognition Feature Space Optimization, ɛŮ Ŭɟɢɘəɐ ŮɘůŬɔɤɔɐ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ 

ˊɞɡ ˊŮɟɘɔɟɎűɖəŬɜ ˊŬɟŬˊɎɜɤ ɔɘŬ ɧɚŬ ŰŬ əŬɜɎɚɘŬ əɎɗŮ ŮɘəɧɜŬɠ. ɇɞ ŮɟɔŬɚŮɑɞ ŬɡŰɧ 
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ɓɟɐəŮ ůŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ Űɞɜ əŬŰŬɚɚɖɚɧŰŮɟɞ ůɡɜŭɡŬůɛɧ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Ŭˊɧ ŰŬ 

ˊŬɟŬˊɎɜɤ əŬɗɩɠ əŬɘ ŰŬ əŬŰŬɚɚɖɚɧŰŮɟŬ əŬɜɎɚɘŬ ɔɘŬ əɎɗŮ ɢŬɟŬəŰɖɟɘůŰɘəɧ, ɔɘŬ Űɞ 

ŭɘŬɢɤɟɘůɛɧ Űɤɜ əɚɎůŮɤɜ Vines əŬɘ Soil ůŮ əɎɗŮ ŮɘəɧɜŬ. ɆŰɞɜ ŮˊɧɛŮɜɞ ˊɑɜŬəŬ 

ˊŬɟɞɡůɘɎɕŮŰŬɘ ɞ ůɡɜŭɡŬůɛɧɠ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ əŬɘ əŬɜŬɚɘɩɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ 

ůŰɞɜ ɡˊɞɚɞɔɘůɛɧ Űɞɡ Ŭɚɔɞɟɑɗɛɞɡ ɁɁ ɔɘŬ Űɘɠ ŮˊɘɓɚŮˊɧɛŮɜŮɠ ŰŬɝɘɜɞɛɐůŮɘɠ Űɤɜ ˊɏɜŰŮ 

Ůɘəɧɜɤɜ. 

ǵȍǼɸŮȃŬ 

WV2  

ǮŮȂŬɸȈǼŰŬȊȌȎ 

WV2  

ǯǼȌȏůŬ 

WV2  

ǥȉȖȊŰŬȆȌ 

WV2  

ǥȉȖȊŰŬȆȌ 

Pleiades - 1B  

ʋʰˊʰˁˍʹˊʽˋˍʽˁʱ ɿɿ ɹ ʽʰ ˍʹ˄ ʶ˅ʰʴ˖ʴʺ ʴˊʰ˃˃˗˄ ˒ˏˍʶˎˋʹˌ 

Ratio Layer: 

Coastal Blue, 
Blue, Green, Red, 

Red-Edge 

Mean Layer: 

Coastal Blue, Red, 
NIR 1 

Brightness Mean Layer: 

Coastal Blue, Red, 
Red-Edge, NIR 1, 

ɿɹR 2 

Brightness 

Mean diff. to 
neighbors: 

Red, NIR 1 

Ratio Layer: 

Coastal Blue, Blue, 
Green, Yellow, Red, 

Red-Edge 

Mean Layer: 

Coastal Blue, 
Blue, Yellow, Red, 

NIR 1, NIR 2 

Ratio Layer: 

Coastal Blue, 
Blue, Green, 

Yellow, Red, Red-
Edge, NIR 1, NIR 2 

Mean Layer: 

Blue, Green, Red, 
NIR 

Number of 
brighter objects: 

Red, NIR 1 

Min pixel value: 

Red, NIR 1 

Ratio Layer: 

Coastal Blue, 
Blue, Green, 

Yellow, Red, Red-
Edge, NIR 1, NIR 

2 

Min pixel value: 

Red, NIR 1 

Ratio Layer: 

Blue, Green, Red, 
NIR 

Number of 
darker objects: 

Red, NIR 1 

Mean diff. to 
neighbors: 

Red, NIR 1 

Min pixel value: 

Red, NIR 1 

Mean diff. to 
neighbors: 

Red, NIR 1 

Min pixel value: 

Red, NIR 

Mean diff. to 
brighter 

neighbors: 

Red 

Number of brighter 
objects: 

Red, NIR 1 

Mean diff. to 
neighbors: 

Red, NIR 1 

Number of 
brighter objects: 

Red, NIR 1 

Mean diff. to 
neighbors: 

Red, NIR 

Mean diff. to 
darker 

neighbors: 

Red 

Number of darker 
objects: 

Red, NIR 1 

Number of 
brighter objects: 

Red, NIR 1 

Number of 
darker objects: 

Red, NIR 1 

Number of 
brighter objects: 

Red, NIR 1 

NDVI Mean diff. to 
brighter neighbors: 

Red, NIR 1 

Mean diff. to 
brighter 

neighbors: 

Red, NIR 1 

Mean diff. to 
brighter 

neighbors: 

Red, NIR 1 

Number of 
darker objects: 

Red, NIR 1 

 Mean diff. to 
darker neighbors: 

Red 

Mean diff. to 
darker 

neighbors: 

Red, NIR 1 

Mean diff. to 
darker 

neighbors: 

Red 

Mean diff. to 
brighter 

neighbors: 

Red, NIR 

 NDVI Rel. border to 
brighter 

NDVI Mean diff. to 
darker 
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neighbors: 

Red, NIR 1 

neighbors: 

NIR 

  NDVI  Rel. border to 
brighter 

neighbors: 

Red, NIR 

    NDVI 

ɄɑɜŬəŬɠ 4.4 - ɇŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊɞɡ ůɡɛɛŮŰɏɢɞɡɜ ůŰɞɜ ɡˊɞɚɞɔɘůɛɧ Űɞɡ Ŭɚɔɞɟɑɗɛɞɡ Űɞɡ 
ŮɔɔɨŰŮɟɞɡ ɔŮɑŰɞɜŬ ɔɘŬ Űɘɠ ŮˊɘɓɚŮˊɧɛŮɜŮɠ ŰŬɝɘɜɞɛɐůŮɘɠ ŮɝŬɔɤɔɐɠ Űɤɜ ɔɟŬɛɛɩɜ űɨŰŮɡůɖɠ Űɤɜ 

ŬɛˊŮɚɘɩɜ. 

 

ȷɝɑɕŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ ɧŰɘ ɖ Ůˊɘɚɞɔɐ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɖɠ əŬŰɖɔɞɟɑŬɠ ñTo 

neighborsò ɏˊŬɘɝŮ əŬɗɞɟɘůŰɘəɧ ɟɧɚɞ ůŰɞ ůɢŮŭɘŬůɛɧ ɛɘŬɠ ŬˊɞŰŮɚŮůɛŬŰɘəɐɠ 

ɛŮɗɞŭɞɚɞɔɑŬɠ, əŬɗɩɠ ŬɡŰɎ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɞɡůɘŬůŰɘəɎ ŬɝɘɞˊɞɑɖůŬɜ Űɘɠ 

űŬůɛŬŰɘəɏɠ ŭɘŬűɞɟɏɠ ůŰɖɜ ŮˊŬɜŬɚŬɛɓŬɜɧɛŮɜɖ ŮɜŬɚɚŬɔɐ ɛŮŰŬɝɨ ɔɟŬɛɛɩɜ űɨŰŮɡůɖɠ 

ŬɛˊŮɚɘɩɜ əŬɘ ɔɟŬɛɛɩɜ ɢɩɛŬŰɞɠ. 

4.4 ɇŬɝɘɜɞɛɐůŮɘɠ ȹɘŬɢɤɟɘůɛɞɨ Ʉɞɘəɘɚɘɩɜ ȷɛˊɏɚɞɡ 

ɇɞ ŰɟɑŰɞ ɓɐɛŬ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖ ɛŮɗɞŭɞɚɞɔɑŬɠ ŬˊɞŰɏɚŮůŮ ɞ ŭɘŬɢɤɟɘůɛɧɠ Űɤɜ 

ŭɘŬűɞɟŮŰɘəɩɜ ˊɞɘəɘɚɘɩɜ Ŭɛˊɏɚɞɡ ˊɎɜɤ ůŰɘɠ ŮɜŰɞˊɘůɛɏɜŮɠ ɔɟŬɛɛɏɠ űɨŰŮɡůɖɠ Űɤɜ 

ŬɛˊŮɚɩɜɤɜ, ɛɏůɤ ŰŬɝɘɜɧɛɖůɖɠ. ɇɞ ůŰɎŭɘɞ ŬɡŰɧ ŬˊɞŰŮɚŮɑ ɔŮɜɘəɧŰŮɟŬ ɛɘŬ ˊŮɟɑˊɚɞəɖ 

ŮɟŮɡɜɖŰɘəɐ ˊɟɧəɚɖůɖ əŬɗɩɠ ŮˊɘɢŮɘɟŮɑŰŬɘ ɞ ŭɘŬɢɤɟɘůɛɧɠ ˊɞɘəɘɚɘɩɜ ˊɞɡ Ŭɜɐəɞɡɜ ůŰɞ 

ɑŭɘɞ Ůɑŭɞɠ űɡŰɞɨ, ŭɖɚŬŭɐ ˊŬɟɞɡůɘɎɕɞɡɜ ŮɝŬɘɟŮŰɘəɎ ɧɛɞɘŬ űŬůɛŬŰɘəɐ ůɡɛˊŮɟɘűɞɟɎ.  

Ʉɟɘɜ Űɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ ˊɟɞɖɔɐɗɖəŮ ɖ ŭɘŬŭɘəŬůɑŬ Űɖɠ əŬŰɎŰɛɖůɖɠ, ŭɖɚŬŭɐ ɖ 

ɡˊɞŭɘŬɑɟŮůɖ Űɖɠ ŮɘəɧɜŬɠ ůŮ Ůˊɘɛɏɟɞɡɠ ˊŮɟɘɞɢɏɠ. ȼ əŬŰɎŰɛɖůɖ ɏɔɘɜŮ ůŰɖɜ ŰɎɝɖ Vines, 

ŭɖɚŬŭɐ ůŰɘɠ ɐŭɖ ŮɜŰɞˊɘůɛɏɜŮɠ ɔɟŬɛɛɏɠ űɨŰŮɡůɖɠ ɔɘŬ ɏɜŬ ŮˊɑˊŮŭɞ ůɢŮŰɘəɎ ɛɘəɟɐɠ 

əɚɑɛŬəŬɠ. ɆŰɞɜ ˊɑɜŬəŬ 4.5 ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ ɔɘŬ ŰŬ ŮˊɑˊŮŭŬ 

əŬŰɎŰɛɖůɖɠ ůŰɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ ŮɝŬɔɤɔɐɠ ɔɟŬɛɛɩɜ űɨŰŮɡůɖɠ Űɤɜ ˊɏɜŰŮ Ůɘəɧɜɤɜ. 

 ǵȍǼɸŮȃŬ 

WV2  

ǮŮȂŬɸȈǼŰ-

ŬȊȌȎ WV2  

ǯǼȌȏůŬ 

WV2  

ǥȉȖȊŰŬȆȌ 

WV2  

ǥȉȖȊŰŬȆȌ 

Pleiades -

1B  

ɳˉʾˉʶʵˇ ˍʰ˅ʽ˄ˈ˃ʹˋʹˌ ʵʽʰ˔˖ˊʽˋ˃ˇˏ ˉˇʽˁʽ˂ʽ˗˄ 

Scale 
Parameter 

5 5 5 10 5 

Image Layer 
Weights 

8 x 1 
(ɳ˅ʾˋˇˎ) 

8 x 1  

(ɳ˅ʾˋˇˎ) 

8 x 1 
(ɳ˅ʾˋˇˎ) 

8 x 1 
(ɳ˅ʾˋˇˎ) 

8 x 1 
(ɳ˅ʾˋˇˎ) 

Shape 0.4 0.4 0.4 0.4 0.4 

Compactness 0.3 0.3 0.3 0.3 0.3 

ɄɑɜŬəŬɠ 4.5 - ȼ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ Űɞɡ Ŭɚɔɞɟɑɗɛɞɡ ˊɞɚɚŬˊɚɐɠ əŬŰɎŰɛɖůɖɠ ɔɘŬ Űɘɠ 
ŮˊɘɓɚŮˊɧɛŮɜŮɠ ŰŬɝɘɜɞɛɐůŮɘɠ ŭɘŬɢɤɟɘůɛɞɨ ˊɞɘəɘɚɘɩɜ Ŭɛˊɏɚɞɡ 
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Ƀɘ ŮˊɘɓɚŮˊɧɛŮɜŮɠ ŰŬɝɘɜɞɛɐůŮɘɠ əŬɘ ůŮ ŬɡŰɧ Űɞ ɓɐɛŬ ɡɚɞˊɞɘɐɗɖəŬɜ ɛŮ ɢɟɐůɖ Űɖɠ 

ŬůŬűɞɨɠ Ůəŭɞɢɐɠ Űɞɡ Ŭɚɔɞɟɑɗɛɞɡ Űɞɡ ȺɔɔɨŰŮɟɞɡ ũŮɑŰɞɜŬ (Nearest Neighbor - NN) 

ůŰɖɜ ˊŮɟɘɔɟŬűɐ Űɤɜ əŬŰɖɔɞɟɘɩɜ/əɚɎůŮɤɜ. ȷɟɢɘəɎ ɏɔɘɜŮ ŮəˊŬɑŭŮɡůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ 

ŭɑɜɞɜŰŬɠ Űɞɡ ůɡɔəŮəɟɘɛɏɜŬ ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɎ ŬɜŰɘəŮɑɛŮɜŬ ɤɠ ŭŮɑɔɛŬŰŬ ɔɘŬ əɎɗŮ 

əŬŰɖɔɞɟɑŬ-ˊɞɘəɘɚɑŬ. ɇŬ ˊɚɐɗɞɠ Űɤɜ ŭŮɘɔɛɎŰɤɜ ɐŰŬɜ ˊŮɟɑˊɞɡ Űɞ 1-3% Ůˊɑ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ Ůɚɏɔɢɞɡ ɔɘŬ əɎɗŮ əŬŰɖɔɞɟɑŬ-ˊɞɘəɘɚɑŬ. 

 

ɆɢɐɛŬ 4.13 ï Ƀɘ əɚɎůŮɘɠ/ˊɞɘəɘɚɑŮɠ ůŰɖɜ ɘŮɟŬɟɢɑŬ ŰɎɝŮɤɜ ɔɘŬ Űɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ ŭɘŬɢɤɟɘůɛɞɨ 
ˊɞɘəɘɚɘɩɜ Ŭɛˊɏɚɞɡ ůŰɖɜ ŮɘəɧɜŬ Pleiades-1B Űɞɡ ȷɛɡɜŰŬɑɞɡ. 

 

ũɘŬ Űɖɜ ŮɨɟŮůɖ Űɤɜ əŬŰŬɚɚɖɚɧŰŮɟɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ˊɞɡ ɗŬ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɜ 

ůŰɞɜ standard NN ɔɘŬ Űɞ ŭɘŬɢɤɟɘůɛɧ ˊɞɘəɘɚɘɩɜ, ŬɝɘɞˊɞɘɐɗɖəŮ ɝŬɜɎ Űɞ ŮɟɔŬɚŮɑɞ Űɞɡ 

eCognition Feature Space Optimization. Ƀɘ ŰŬɝɘɜɞɛɐůŮɘɠ ůŮ ŬɡŰɧ Űɞ ɓɐɛŬ ɓŬůɑɕɞɜŰŬɘ 

ůŰɞ űŬůɛŬŰɘəɧ ŭɘŬɢɤɟɘůɛɧ ŬɜɎɛŮůŬ ůŰɘɠ ŭɘŬűɞɟŮŰɘəɏɠ ˊɞɘəɘɚɑŮɠ Ŭɛˊɏɚɞɡ. ɀŮŰɎ Ŭˊɧ 

ˊɞɚɚɞɨɠ ˊŮɘɟŬɛŬŰɘůɛɞɨɠ ɓɟɏɗɖəŮ ɛɘŬ ɞɛɎŭŬ űŬůɛŬŰɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ 

əŬŰɎɚɚɖɚŬ ɔɘŬ Űɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ ŭɘŬɢɤɟɘůɛɞɨ. ɇŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ŬɡŰɎ ɐŰŬɜ ŰŬ: 

V Mean Layer: ȼ ɛɏůɖ Űɘɛɐ űɤŰŮɘɜɧŰɖŰŬɠ Ůɜɧɠ ŬɜŰɘəŮɘɛɏɜɞɡ ůŮ ɏɜŬ 

ůɡɔəŮəɟɘɛɏɜɞ əŬɜɎɚɘ Űɖɠ ŮɘəɧɜŬɠ  

V Brightness: ȼ ůɡɜɞɚɘəɐ űɤŰŮɘɜɧŰɖŰŬ Ůɜɧɠ ŬɜŰɘəŮɘɛɏɜɞɡ Ŭˊɧ ɧɚŬ ŰŬ əŬɜɎɚɘŬ. 

V Ratio Layer: ɇɞ ˊɞůɞůŰɧ ˊɞɡ Űɞ ŮəɎůŰɞŰŮ əŬɜɎɚɘ ůɡɛɛŮŰɏɢŮɘ ůŰɖ ůɡɜɞɚɘəɐ 

űɤŰŮɘɜɧŰɖŰŬ Űɞɡ ŬɜŰɘəŮɘɛɏɜɞɡ 

V NDVI: O ŭŮɑəŰɖɠ əŬɜɞɜɘəɞˊɞɘɖɛɏɜɖɠ ŭɘŬűɞɟɎɠ ɓɚɎůŰɖůɖɠ (Normalised 

Difference Vegetation Index). 

V MSAVI: Ƀ ŭŮɑəŰɖɠ ɓɚɎůŰɖůɖɠ ɛŮ ˊɟɞůŬɟɛɞɔɐ ŮŭɎűɞɡɠ (Modified Soil-

Adjusted Vegetation Index) 

V ȿɧɔɞɘ Mean Layer: ȿɧɔɞɘ ɛɏůɤɜ Űɘɛɩɜ űɤŰŮɘɜɧŰɖŰŬɠ Ůɜɧɠ ŬɜŰɘəŮɘɛɏɜɞɡ ɔɘŬ 

ŭɨɞ əŬɜɎɚɘŬ Űɖɠ ŮɘəɧɜŬɠ 

ũɘŬ Űɖɜ ŰŬɝɘɜɧɛɖůɖ əɎɗŮ ɛɘŬɠ Ŭˊɧ Űɘɠ ˊɏɜŰŮ ŮɘəɧɜŮɠ ŬɝɘɞˊɞɘɐɗɖəŮ Űɞ ŮɟɔŬɚŮɑɞ Űɞɡ 

eCognition Feature Space Optimization, ɛŮ Ŭɟɢɘəɐ ŮɘůŬɔɤɔɐ Űɤɜ ˊŬɟŬˊɎɜɤ 

ɢŬɟŬəŰɖɟɘůŰɘəɩɜ. ɇɞ ŮɟɔŬɚŮɑɞ ŬɡŰɧ ˊɟɧŰŮɘɜŮ ůŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ Űɞɜ əŬŰŬɚɚɖɚɧŰŮɟɞ 

ůɡɜŭɡŬůɛɧ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Ŭˊɧ ŰŬ ˊŬɟŬˊɎɜɤ əŬɗɩɠ əŬɘ ŰŬ əŬŰŬɚɚɖɚɧŰŮɟŬ 

əŬɜɎɚɘŬ ɔɘŬ əɎɗŮ ɢŬɟŬəŰɖɟɘůŰɘəɧ, ɔɘŬ Űɞ ŭɘŬɢɤɟɘůɛɧ Űɤɜ ŭɘŬűɞɟŮŰɘəɩɜ ˊɞɘəɘɚɘɩɜ 

Ŭɛˊɏɚɞɡ ůŮ əɎɗŮ ŮɘəɧɜŬ. ȼ Ůˊɘɚɞɔɐ Űɤɜ əŬŰŬɚɚɖɚɧŰŮɟɤɜ əŬɜŬɚɘɩɜ əŬɘ ɚɧɔɤɜ ɔɘŬ Űɞ 

ŭɘŬɢɤɟɘůɛɧ Űɤɜ ˊɞɘəɘɚɘɩɜ ɡˊɞɓɞɖɗɐɗɖəŮ Ůˊɑůɖɠ Ŭˊɧ Űɖ ɛŮɚɏŰɖ Űɤɜ 

ɡˊŮɟűŬůɛŬŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ Űɞ űŬůɛŬŰɞɟŬŭɘɧɛŮŰɟɞ ɢŮɘɟɧɠ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ 

Ŭˊɧ Űɖ ůɡɜŭɡŬůŰɘəɐ ɛŮɚɏŰɖ Űɤɜ űŬůɛŬŰɘəɩɜ ɡˊɞɔɟŬűɩɜ əɎɗŮ ˊɞɘəɘɚɑŬɠ 

ŮɜŰɞˊɑůŰɖəŬɜ ŰŬ ůɖɛŮɑŬ Űɞɡ űɎůɛŬŰɞɠ ůŰŬ ɞˊɞɑŬ ŭɘɏűŮɟŬɜ ˊŮɟɘůůɧŰŮɟɞ əŬɘ 

ɛŮŰɏˊŮɘŰŬ ůɡůɢŮŰɑůŰɖəŬɜ ɛŮ ŰŬ ŬɜŰɑůŰɞɘɢŬ ŭɞɟɡűɞɟɘəɎ əŬɜɎɚɘŬ.  
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ɆŰɞɜ ŮˊɧɛŮɜɞ ˊɑɜŬəŬ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɞ ůɡɜŭɡŬůɛɧɠ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ əŬɘ əŬɜŬɚɘɩɜ 

ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɘŬ Űɘɠ ŮˊɘɓɚŮˊɧɛŮɜŮɠ ŰŬɝɘɜɞɛɐůŮɘɠ Űɤɜ ˊɏɜŰŮ Ůɘəɧɜɤɜ. 

ǵȍǼɸŮȃŬ 

WV2  

ǮŮȂŬɸȈǼŰŬȊȌȎ 

WV2  

ǯǼȌȏůŬ 

WV2  

ǥȉȖȊŰŬȆȌ 

WV2  

ǥȉȖȊŰŬȆȌ 

Pleiades - 1B  

ʋʰˊʰˁˍʹˊʽˋˍʽˁʱ ɿɿ ɹ ʽʰ ˍˇ ʵʽʰ˔˖ˊʽˋ˃ˈ ˉˇʽˁʽ˂ʽ˗˄ 

Mean Layer: 

Red 

Mean Layer: 

Coastal Blue, Red 
Brightness 

Mean Layer: 

Coastal Blue, Red, 
Red-Edge, NIR 1, 

ɿɹR 2 

Brightness 

Ratio Layer: 

Coastal Blue, 
Blue, Green, 

Yellow, Red, Red-
Edge, NIR 1, NIR 

2 

Ratio Layer: 

Coastal Blue, Blue, 
Green, Yellow, Red, 

Red-Edge, NIR 1, 
NIR 2 

Mean Layer: 

Coastal Blue, 
Red-Edge, NIR 1, 

NIR 2 

Ratio Layer: 

Coastal Blue, 
Yellow, Red, Red-
Edge, NIR 1, NIR 2 

Mean Layer: 

Blue, Green, NIR 

Mean NIR 1 / 
Mean Blue 

Mean NIR 1 / 
Mean Red 

Mean NIR 2 / 
Mean Red 

 

Mean NIR 1 / 
Mean Blue 

 

Ratio Layer: 

Coastal Blue, 
Blue, Green, 

Yellow, Red, Red-
Edge, NIR 1, NIR 

2 

Mean NIR 1 / 
Mean Red 

 

Ratio Layer: 

Blue, Green, Red, 
NIR 

NDVI NDVI NDVI NDVI NDVI 

   MSAVI  

ɄɑɜŬəŬɠ 4.6 - ɇŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊɞɡ ůɡɛɛŮŰɏɢɞɡɜ ůŰɞɜ ɡˊɞɚɞɔɘůɛɧ Űɞɡ Ŭɚɔɞɟɑɗɛɞɡ Űɞɡ 
ŮɔɔɨŰŮɟɞɡ ɔŮɑŰɞɜŬ ɔɘŬ Űɘɠ ŮˊɘɓɚŮˊɧɛŮɜŮɠ ŰŬɝɘɜɞɛɐůŮɘɠ ŭɘŬɢɤɟɘůɛɞɨ ˊɞɘəɘɚɘɩɜ Ŭɛˊɏɚɞɡ. 

 

ɆŮ əɎɗŮ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ ŭɘŮɜŮɟɔɐɗɖəŬɜ ˊɞɚɚɏɠ ŰŬɝɘɜɞɛɐůŮɘɠ ɛŮ ůŰɧɢɞ Űɖ 

ŭɘŮɟŮɨɜɖůɖ Űɖɠ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬɠ Űɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ ɔɘŬ ŭɘŬɢɤɟɘůɛɧ ŬɜɎɛŮůŬ ůŮ 

ŭɘŬűɞɟŮŰɘəɧ ˊɚɐɗɞɠ ˊɞɘəɘɚɘɩɜ ɐ ŭɘŬűɞɟŮŰɘəɩɜ əɚɩɜɤɜ ˊɞɘəɘɚɘɩɜ. ȺˊɘɢŮɘɟɐɗɖəŮ ɖ 

ɛŮɚɏŰɖ Űɤɜ ˊɞɘəɘɚɘɩɜ ˊɞɡ ɐŰŬɜ Ůɡɟɏɤɠ əŬɚɚɘŮɟɔɞɨɛŮɜŮɠ ůŮ əɎɗŮ ˊŮɟɘɞɢɐ əŬɘ Ůˊɑůɖɠ 

ŮˊɘŭɘɩɢɗɖəŮ ɜŬ ɛŮɚŮŰɩɜŰŬɘ əŬɘ ɞɘ ɑŭɘŮɠ ˊɞɘəɘɚɑŮɠ ůŮ ŭɘŬűɞɟŮŰɘəɏɠ ˊŮɟɘɞɢɏɠ. Ʉɘɞ 

ůɡɔəŮəɟɘɛɏɜŬ ɡɚɞˊɞɘɐɗɖəŮ ŭɘŬɢɤɟɘůɛɧɠ ɛŮ ŰŬɝɘɜɞɛɐůŮɘɠ ŬɜɎɛŮůŬ ůŮ ŰɟŮɑɠ ɤɠ əŬɘ 

ŮˊŰɎ ˊɞɘəɘɚɑŮɠ-əɚɩɜɞɡɠ Űɖ űɞɟɎ. ɆŰɞɜ ŮˊɧɛŮɜɞ ˊɑɜŬəŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ ˊɞɘəɘɚɑŮɠ-

əɚɩɜɞɘ ˊɞɡ ůɡɛɛŮŰŮɑɢŬɜ ůŰɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ Űɤɜ Ůɘəɧɜɤɜ. 
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 ǵȍǼɸŮȃŬ WV2  
ǮŮȂŬɸȈǼŰŬȊȌȎ 

WV2  
ǯǼȌȏůŬ WV2  

ǥȉȖȊŰŬȆȌ WV2  

& Pleiades - 1B  

1 Merlot Merlot Merlot Montepulciano 

2 Riesling Cabernet Sauvignon Cabernet Sauvignon Tannat 

3 
Sauvignon Blanc 

clone I 
Sauvignon Blanc ʀʽ˄ˈ˃ʰˎˊˇ Syrah clone I 

4 
Sauvignon Blanc 

clone I 
Chardonnay Syrah Syrah clone II 

5 ʅˍʰ˒ʾʵʰ ʄˇ˃ˉˈ˂ʰ   

6 Syrah clone I Syrah   

7 Syrah clone II    

ɄɑɜŬəŬɠ 4.7 ï Ƀɘ ˊɞɘəɘɚɑŮɠ əŬɘ ɞɘ əɚɩɜɞɘ ˊɞɘəɘɚɘɩɜ ˊɞɡ ůɡɛɛŮŰŮɑɢŬɜ ůŰɘɠ ŮˊɘɓɚŮˊɧɛŮɜŮɠ 
ŰŬɝɘɜɞɛɐůŮɘɠ ŭɘŬɢɤɟɘůɛɞɨ ˊɞɘəɘɚɘɩɜ Ŭɛˊɏɚɞɡ. 

 

ɇŬɝɘɜɞɛɐůŮɘɠ Ůɚɏɔɢɞɡ 

ȷɝɑɕŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ ɧŰɘ ɔɘŬ Űɞ ůɡɔəŮəɟɘɛɏɜɞ ɓɐɛŬ, ŬˊɞűŬůɑůŰɖəŮ ɖ ɑŭɘŬ Ŭəɟɘɓɩɠ 

ɛŮɗɞŭɞɚɞɔɑŬ ŭɘŬɢɤɟɘůɛɞɨ ɜŬ ŮűŬɟɛɞůŰŮɑ əŬɘ ůŰŬ ŬŰɛɞůűŬɘɟɘəɎ ŭɘɞɟɗɤɛɏɜŬ 

ˊɞɚɡűŬůɛŬŰɘəɎ ŭɞɟɡűɞɟɘəɎ ŭŮŭɞɛɏɜŬ. ȼ ŬˊɧűŬůɖ ŬɡŰɐ Ůɚɐűɗɖ əŬɗɩɠ ɖ ůɡɛɓɞɚɐ 

Űɞɡ pan-sharpening ůŰŬ ŭɞɟɡűɞɟɘəɎ ŭŮŭɞɛɏɜŬ ɔɘŬ Űɞ űŬůɛŬŰɘəɧ ŭɘŬɢɤɟɘůɛɧ ɗŬ 

ɛˊɞɟɞɨůŮ ɜŬ ɗŮɤɟɖɗŮɑ ŬɛűɘɚŮɔɧɛŮɜɖ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ ɞ ŭɘŬɢɤɟɘůɛɧɠ ůŰɖɜ 

ŮɜŰɞˊɘůɛɏɜɖ űɡɚɚɘəɐ ŮˊɘűɎɜŮɘŬ Űɞɡ ŬɛˊŮɚɘɞɨ ɗŮɤɟɖŰɘəɎ ŬɜŬɛɏɜŮŰŬɘ ɜŬ ŭɩůŮɘ ˊɘɞ 

ŬɝɘɧˊɘůŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ əŬɗɩɠ ɖ ŮˊɑŭɟŬůɖ Űɤɜ ŮɜŭɘɎɛŮůɤɜ ɡɚɘəɩɜ ŮɝŬɚŮɑűŮŰŬɘ. 

ɄŬɟɧɚŬ ŬɡŰɎ ɧɛɤɠ ɖ ŭɘŬŭɘəŬůɑŬ ůɡɔɢɩɜŮɡůɖɠ Űɞɡ pan-sharpening ŬəɧɛŬ əɘ Ŭɜ ɏɢŮɘ 

ɔɑɜŮɘ ɛŮ Űɖɜ əŬŰŬɚɚɖɚɧŰŮɟɖ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ Űɞɡ ɘŭŬɜɘəɞɨ Ŭɚɔɞɟɑɗɛɞɡ 

ˊŬɟŬɛɞɟűɩɜŮɘ ůŮ əɎˊɞɘɞ ɓŬɗɛɧ Űɖ űŬůɛŬŰɘəɐ ˊɚɖɟɞűɞɟɑŬ Űɖɠ Ŭɟɢɘəɐɠ ŮɘəɧɜŬɠ. ȼ 

ŭɘŮɜɏɟɔŮɘŬ Űɤɜ ŰŬɝɘɜɞɛɐůŮɤɜ ŭɘŬɢɤɟɘůɛɞɨ Űɧůɞ ůŰɘɠ ůɡɔɢɤɜŮɡɛɏɜŮɠ ɧůɞ əŬɘ ůŰɘɠ 

ˊɞɚɡűŬůɛŬŰɘəɏɠ ŮɘəɧɜŮɠ ŭɑɜŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ůɨɔəɟɘůɖɠ ɔɘŬ Űɖɜ əŬŰŬɚɚɖɚɧŰɖŰŬ 

ɢɟɐůɖɠ Űɤɜ ŮəɎůŰɞŰŮ ŭŮŭɞɛɏɜɤɜ. 

ȺɘŭɘəɧŰŮɟŬ, ɔɘŬ Űɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ ůŰŬ ˊɞɚɡűŬůɛŬŰɘəɎ ŭŮŭɞɛɏɜŬ, ŬˊɞɛɞɜɩɗɖəŬɜ Ŭˊɧ 

Űɘɠ ŬŰɛɞůűŬɘɟɘəɎ ŭɘɞɟɗɤɛɏɜŮɠ ˊɞɚɡűŬůɛŬŰɘəɏɠ ŮɘəɧɜŮɠ ŰŬ ŬɛˊŮɚɞŰŮɛɎɢɘŬ ˊɞɡ 

ɛŮɚŮŰɐɗɖəŬɜ ůŰɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ ŭɘŬɢɤɟɘůɛɞɨ ɛŮ ɢɟɐůɖ Űɤɜ ɣɖűɘɞˊɞɘɖɛɏɜɤɜ 

ŭŮŭɞɛɏɜɤɜ Ůɚɏɔɢɞɡ ɔɘŬ əɎɗŮ ŮɘəɧɜŬ, ůŰɞ ɚɞɔɘůɛɘəɧ Matlab ɛŮ Ŭˊɚɐ ɎɚɔŮɓɟŬ Ůɘəɧɜɤɜ. 

ȰŰůɘ ˊŬɟɐɢɗɖůŬɜ ˊɏɜŰŮ ɜɏŮɠ ŮɘəɧɜŮɠ ˊɞɡ ˊŮɟɘŮɑɢŬɜ űŬůɛŬŰɘəɐ ˊɚɖɟɞűɞɟɑŬ ɛɧɜɞ 

ůŰɘɠ ɗɏůŮɘɠ Űɤɜ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ˊɟɞɠ ɛŮɚɏŰɖ. ɀŮŰɏˊŮɘŰŬ ŮɘůɐɢɗɖůŬɜ ůŰɞ ɚɞɔɘůɛɘəɧ 

eCognition ɧˊɞɡ əŬɘ ŬɟɢɘəɎ ŭɖɛɘɞɡɟɔɐɗɖəŮ ɏɜŬ ɚŮˊŰɧəɞəəɞ ŮˊɑˊŮŭɞ əŬŰɎŰɛɖůɖɠ ɛŮ 

Űɖɜ ɑŭɘŬ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ əŬɘ ɔɘŬ Űɘɠ ˊɏɜŰŮ ŮɘəɧɜŮɠ (Scale Parameter=2, Image 

Layer Weights=1-Ůɝɑůɞɡ, Shape=0.6, Compactness=0.7). Ƀ Ŭɟɢɘəɧɠ ŭɘŬɢɤɟɘůɛɧɠ 

ŬűɞɟɞɨůŮ Űɖ ŭɖɛɘɞɡɟɔɑŬ ɛɑŬɠ əŬŰɖɔɞɟɑŬɠ ˊɞɡ ɗŬ ˊŮɟɘŮɑɢŮ ŰŬ ŬɛˊɏɚɘŬ (Vineyards) əŬɘ 

ɛɑŬɠ ˊɞɡ ɗŬ ˊŮɟɘɚɎɛɓŬɜŮ ɧɚŬ ŰŬ ɡˊɧɚɞɘˊŬ ŬɜŰɘəŮɑɛŮɜŬ (Not Vineyards). Ƀ 

ŭɘŬɢɤɟɘůɛɧɠ ŬɡŰɧɠ ɐŰŬɜ Ŭˊɚɧɠ əŬɗɩɠ ɖ əŬŰɖɔɞɟɑŬ Not Vineyards ɗŬ ɏˊɟŮˊŮ ɜŬ 

ˊŮɟɘɚŬɛɓɎɜŮɘ ɧɚŬ ŰŬ pixels ˊɞɡ ŮɑɢŬɜ ŬˊŮɘəɞɜɘůŰŮɑ ɛŬɨɟŬ əŬɘ ɏŰůɘ ɏɔɘɜŮ ɛŮ ɢɟɐůɖ Űɞɡ 

ɢŬɟŬəŰɖɟɘůŰɘəɞɨ ɔɜɤɟɑůɛŬŰɞɠ Brightness. ɆɡɔəŮəɟɘɛɏɜŬ ɧˊɞɡ Űɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ 

ŬɡŰɧ ŮɑɢŮ Űɘɛɐ ɛɖŭɏɜ (0), Űɞ ŬɜŰɘəŮɑɛŮɜɞ əŬŰŬŰŬůůɧŰŬɜ ůŰɖɜ əŬŰɖɔɞɟɑŬ Not Vineyards. 
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ȼ əŬŰɖɔɞɟɑŬ Vineyards ˊɟɞɏəɡɣŮ Ŭˊɧ Űɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ ɧɢɘ ɞɛɞɘɧŰɖŰŬ ɛŮ Űɖɜ əɚɎůɖ 

Not Vineyards (not Not Vineyards), əŬɘ ɞɡůɘŬůŰɘəɎ ŮůɤəɚŮɑŮɘ ɧɚŬ ŰŬ ŬɜŰɘəŮɑɛŮɜŬ ˊɞɡ 

ŭŮɜ Ŭɜɐəɞɡɜ ůŰɖɜ əɚɎůɖ Not Vineyards, ŭɖɚŬŭɐ ŰŬ ŬɛˊŮɚɞŰŮɛɎɢɘŬ ˊɟɞɠ ɛŮɚɏŰɖ. 

ȺˊɧɛŮɜɞ ɓɐɛŬ ɐŰŬɜ ɞɘ ŮˊɘɓɚŮˊɧɛŮɜŮɠ ŰŬɝɘɜɞɛɐůŮɘɠ ˊɞɡ ŬəɞɚɞɨɗɖůŬɜ Ŭəɟɘɓɩɠ Űɖɜ 

ɑŭɘŬ ɛŮɗɞŭɞɚɞɔɑŬ (ȺɔɔɨŰŮɟɞ ũŮɑŰɞɜŬ ɛŮ ŰŬ ɑŭɘŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ŬɜɎ ˊŮɟɘɞɢɐ) ɛŮ Űɘɠ 

ŰŬɝɘɜɞɛɐůŮɘɠ ůŰɘɠ ŮɜŰɞˊɘůɛɏɜŮɠ ɔɟŬɛɛɏɠ űɨŰŮɡůɖɠ ɔɘŬ əɎɗŮ ŮɘəɧɜŬ, ɧˊɤɠ 

ˊŮɟɘɔɟɎűɖəŬɜ ůŰɘɠ ˊɟɞɖɔɞɨɛŮɜŮɠ ˊŬɟŬɔɟɎűɞɡɠ. 
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5  ȷɄɃɇȺȿȺɆɀȷɇȷ ȾȷȽ ȷɂȽɃȿɃũȼɆȼ 

ɀŮŰɎ Űɖɜ ŮűŬɟɛɞɔɐ Űɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ ůŰŬ ŭɘŬɗɏůɘɛŬ ŭŮŭɞɛɏɜŬ, ˊɟɞɏəɡɣŮ ɏɜŬ 

ůɨɜɞɚɞ ŬˊɞŰŮɚŮůɛɎŰɤɜ əŬɘ ŬəɞɚɞɨɗɖůŬɜ ŭɘŬŭɘəŬůɑŮɠ ŮɜŭŮɚŮɢɞɨɠ Ŭɝɘɞɚɧɔɖůɖɠ ɔɘŬ 

Űɖɜ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬ Űɤɜ ŰŮɢɜɘəɩɜ ˊɞɡ ŬɜŬˊŰɡɢŰɐəŬɜ, Űɤɜ ˊŮɘɟŬɛŬŰɘəɩɜ 

ŬˊɞŰŮɚŮůɛɎŰɤɜ ˊɞɡ ˊɟɞɏəɡɣŬɜ ŬɚɚɎ əŬɘ Űɤɜ ˊŬɟŬŰɖɟɐůŮɤɜ ˊɞɡ ˊɟɞɏəɡɣŬɜ Ŭˊɧ 

ŬɡŰɎ. ȺəŰɧɠ Ŭˊ Űɖɜ Ŭɟɢɘəɐ ˊɞɘɞŰɘəɐ Ŭɝɘɞɚɧɔɖůɖ ɛŮ ɞˊŰɘəɐ ˊŬɟŬŰɐɟɖůɖ, 

ɡɚɞˊɞɘɐɗɖəŮ ˊɞůɞŰɘəɐ Ŭɝɘɞɚɧɔɖůɖ ɔɘŬ Űɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ ŮɜŰɞˊɘůɛɞɨ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ, 

ŮɝŬɔɤɔɐɠ ɔɟŬɛɛɩɜ űɨŰŮɡůɖɠ əŬɘ ŭɘŬɢɤɟɘůɛɞɨ ˊɞɘəɘɚɘɩɜ Ŭɛˊɏɚɞɡ. ɆŰɘɠ ŮˊɧɛŮɜŮɠ 

ˊŬɟŬɔɟɎűɞɡɠ ˊŮɟɘɔɟɎűɞɜŰŬɘ ŬɜŬɚɡŰɘəɎ ɞɘ ɛɏɗɞŭɞɘ Ŭɝɘɞɚɧɔɖůɖɠ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ 

ɔɘŬ əɎɗŮ ůŰɎŭɘɞ Űɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ. 

5.1 ȺɜŰɞˊɘůɛɧɠ ȷɛˊŮɚɞŰŮɛŬɢɑɤɜ 

5.1.1 ȷɝɘɞɚɧɔɖůɖ ŬɝɘɞˊɘůŰɑŬɠ əŬɘ ůŰŬɗŮɟɧŰɖŰŬɠ ŰŬɝɘɜɞɛɐůŮɤɜ 

- ɀɏŰɟŬ Ŭɝɘɞɚɧɔɖůɖɠ 

Ʉɟɘɜ Űɖ ŭɘŮɜɏɟɔŮɘŬ ˊɞůɞŰɘəɐɠ Ŭɝɘɞɚɧɔɖůɖɠ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɖɠ ŰŬɝɘɜɧɛɖůɖɠ 

ŬɝɘɞɚɞɔɐɗɖəŮ ɖ ŬɝɘɞˊɘůŰɑŬ əŬɘ ůŰŬɗŮɟɧŰɖŰŬ Űɤɜ ˊɏɜŰŮ ŰŬɝɘɜɞɛɐůŮɤɜ. ȼ Ŭɝɘɞɚɧɔɖůɖ 

ŬɡŰɐ ɏɔɘɜŮ ɛɏůŬ ůŰɞ ˊɟɧɔɟŬɛɛŬ. ɉɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŭɨɞ Ŭˊɧ ŰŬ ŮɟɔŬɚŮɑŬ ŮəŰɑɛɖůɖɠ 

ŬəɟɑɓŮɘŬɠ (Accuracy Assesment) əŬɘ ůɡɔəŮəɟɘɛɏɜŬ ɖ ɆŰŬɗŮɟɧŰɖŰŬ ɇŬɝɘɜɧɛɖůɖɠ 

(Classification Stability) əŬɘ Űɞ ȾŬɚɨŰŮɟɞ ȷ́ ɞŰɏɚŮůɛŬ ɇŬɝɘɜɧɛɖůɖɠ (Best 

Classification Result). 

ȿɧɔɤ Űɖɠ ɢɟɐůɖɠ ŬůŬűɞɨɠ ɚɞɔɘəɐɠ ůŰɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ, ɏɜŬ ŬɜŰɘəŮɑɛŮɜɞ ɛˊɞɟŮɑ ɜŬ ɏɢŮɘ 

ɓŬɗɛɧ ůɡɛɛŮŰɞɢɐɠ ůŮ ˊŬɟŬˊɎɜɤ Ŭˊɧ ɛɑŬ ŰɎɝŮɘɠ. ȼ ɆŰŬɗŮɟɧŰɖŰŬ Űɖɠ ɇŬɝɘɜɧɛɖůɖɠ 

ŮɝɡˊɖɟŮŰŮɑ Űɖ ŭɘŮɟŮɨɜɖůɖ Űɤɜ ŭɘŬűɞɟɩɜ ɛŮŰŬɝɨ Űɞɡ ɛɏɔɘůŰɞɡ ɓŬɗɛɞɨ ůɡɛɛŮŰɞɢɐɠ ůŮ 

ɛɘŬ əɚɎůɖ əŬɘ Űɞɡ Ŭɛɏůɤɠ ɛŮɔŬɚɨŰŮɟɞɡ ůŮ əɎˊɞɘŬ Ɏɚɚɖ. ȼ ŭɘŬűɞɟɎ ŬɡŰɐ ŬˊɞŰŮɚŮɑ 

ɏɜŭŮɘɝɖ ɔɘŬ Űɖɜ ŬůɎűŮɘŬ əŬɘ ŬůŰɎɗŮɘŬ ɛŮ Űɖɜ ɞˊɞɑŬ ŰŬ ŬɜŰɘəŮɑɛŮɜŬ ɏɢɞɡɜ ŰŬɝɘɜɞɛɖɗŮɑ 

ůŰɘɠ əŬŰɖɔɞɟɑŮɠ. ȺɎɜ ɖ ŭɘŬűɞɟɎ ɛŮŰŬɝɨ Űɖɠ əŬɚɨŰŮɟɖɠ əŬɘ Űɖɠ ŭŮɨŰŮɟɖɠ əŬɚɨŰŮɟɖɠ 

ůɡɛɛŮŰɞɢɐɠ ŮɑɜŬɘ ɛɘəɟɐ (ůŰɞ ŭɘɎůŰɖɛŬ 0-1), ůɖɛŬɑɜŮɘ ɧŰɘ Űɞ ŬˊɞŰɏɚŮůɛŬ Űɖɠ 

ŰŬɝɘɜɧɛɖůɖɠ ŮɑɜŬɘ ŬůŰŬɗɏɠ, əŬɗɩɠ Űɞ ŬɜŰɘəŮɑɛŮɜɞ Űɞ ''ŭɘŮəŭɘəɞɨɜ'' ŰɞɡɚɎɢɘůŰɞɜ ŭɨɞ (2) 

əɚɎůŮɘɠ. 

ɆŰɞ ůɢɐɛŬ 5.1 ˊɞɡ ŬəɞɚɞɡɗŮɑ, ůŰɖ ˊɟɩŰɖ ůŰɐɚɖ (Class) ŬɜŬɔɟɎűɞɜŰŬɘ ɞɘ əŬŰɖɔɞɟɑŮɠ 

Űɖɠ ŰŬɝɘɜɧɛɖůɖɠ Űɞɡ Ůˊɘˊɏŭɞɡ ˊɞɡ ŮɝŮŰɎɕŮŰŬɘ. ɆŰɖ ŭŮɨŰŮɟɖ ůŰɐɚɖ (Objects) 

ŬɜŬɔɟɎűŮŰŬɘ Űɞ ˊɚɐɗɞɠ Űɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ ˊɞɡ ŰŬɝɘɜɞɛɐɗɖəŬɜ ůŮ ŬɡŰɐ Űɖɜ əŬŰɖɔɞɟɑŬ. 

ɆŰɖɜ ŰɟɑŰɖ ůŰɐɚɖ (Mean) ŬɜŬɔɟɎűŮŰŬɘ ɖ ɛɏůɖ Űɘɛɐ Űɤɜ ŭɘŬűɞɟɩɜ ŬɜɎɛŮůŬ ůŰɖɜ 

əŬɚɨŰŮɟɖ əŬɘ ŭŮɨŰŮɟɖ əŬɚɨŰŮɟɖ Űɘɛɐ Űɞɡ ɓŬɗɛɞɨ ůɡɛɛŮŰɞɢɐɠ, Ůɜɩ ɖ ŰɏŰŬɟŰɖ ůŰɐɚɖ 

(StdDev) ˊŬɟɞɡůɘɎɕŮɘ Űɖɜ Űɡˊɘəɐ Ŭˊɧəɚɘůɖ Űɤɜ ŭɘŬűɞɟɩɜ. ȼ ˊɏɛˊŰɖ (Minimum) əŬɘ 
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ɏəŰɖ ůŰɐɚɖ (Maximum) əŬŰŬɔɟɎűɞɡɜ Űɖɜ ŮɚɎɢɘůŰɖ əŬɘ Űɖ ɛɏɔɘůŰɖ Űɘɛɐ Űɤɜ ŭɘŬűɞɟɩɜ, 

ŬɜŰɑůŰɞɘɢŬ.  

 

ɆɢɐɛŬ 5.1 - ɆŰɘɔɛɘɧŰɡˊɞ Ŭˊɧ Űɞ ˊŬɟɎɗɡɟɞ ůŰŬŰɘůŰɘəɩɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɖɠ ɆŰŬɗŮɟɧŰɖŰŬɠ 
ɇŬɝɘɜɧɛɖůɖɠ, ɔɘŬ Űɖɜ ŰŬɝɘɜɧɛɖůɖ ůŰɖɜ ŮɘəɧɜŬ WV2 ůŰɖɜ ɇɟɎˊŮɕŬ, ůŰɞ ɚɞɔɘůɛɘəɧ 

eCognition. 

 

ɆɨɛűɤɜŬ ɛŮ Űɖɜ ŬůŬűɐ ɚɞɔɘəɐ ŰŬ ŬɜŰɘəŮɑɛŮɜŬ ŰŬɝɘɜɞɛɞɨɜŰŬɘ ůŰɖɜ əŬŰɖɔɞɟɑŬ ůŰɖɜ 

ɞˊɞɑŬ ɏɢɞɡɜ Űɞ ɛŮɔŬɚɨŰŮɟɞ ɓŬɗɛɧ ůɡɛɛŮŰɞɢɐɠ. ɇɞ ŮɟɔŬɚŮɑɞ ȾŬɚɨŰŮɟɞ ȷ́ ɞŰɏɚŮůɛŬ 

ɇŬɝɘɜɧɛɖůɖɠ, ɡˊɞɚɞɔɑɕŮŰŬɘ ůŰŬŰɘůŰɘəɎ ɤɠ ɞ ɛɏɔɘůŰɞɠ ɓŬɗɛɧɠ ůɡɛɛŮŰɞɢɐɠ Űɤɜ 

ŬɜŰɘəŮɘɛɏɜɤɜ.  

 

ɆɢɐɛŬ 5.2 - ɆŰɘɔɛɘɧŰɡˊɞ Ŭˊɧ Űɞ ˊŬɟɎɗɡɟɞ ůŰŬŰɘůŰɘəɩɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɞɡ ȾŬɚɨŰŮɟɞɡ 
ȷˊɞŰŮɚɏůɛŬŰɞɠ ɇŬɝɘɜɧɛɖůɖɠ, ɔɘŬ Űɖɜ ŰŬɝɘɜɧɛɖůɖ ůŰɖɜ ŮɘəɧɜŬ WV2 ůŰɖɜ ɇɟɎˊŮɕŬ, ůŰɞ 

ɚɞɔɘůɛɘəɧ eCognition. 

 

ȼ ɛɏůɖ Űɘɛɐ ɔɘŬ Űɞɡɠ ɛɏɔɘůŰɞɡɠ ɓŬɗɛɞɨɠ ůŮ əɎɗŮ əŬŰɖɔɞɟɑŬ űŬɑɜɞɜŰŬɘ ůŰɞ 

ˊŬɟɎŭŮɘɔɛŬ Űɞɡ ůɢɐɛŬŰɞɠ 5.2 ůŰɖ ůŰɐɚɖ Mean. Ƀɘ ɡˊɧɚɞɘˊŮɠ ůŰɐɚŮɠ Ŭəɞɚɞɡɗɞɨɜ 

Űɖɜ ɑŭɘŬ ŭɞɛɐ ɛŮ ŬɡŰɐ ˊɞɡ ˊŮɟɘɔɟɎűŰɖəŮ ůŰɖɜ Ŭɛɏůɤɠ ˊɟɞɖɔɞɨɛŮɜɖ ˊŬɟɎɔɟŬűɞ ɔɘŬ 

Űɞ ŮɟɔŬɚŮɑɞ Classification Stability. 
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- ȷˊɞŰŮɚɏůɛŬŰŬ 

ȼ ŬɝɘɞˊɘůŰɑŬ əŬɘ ůŰŬɗŮɟɧŰɖŰŬ ŮɝŮŰɎůŰɖəŮ ɛɏůɤ Űɤɜ ůŰŬŰɘůŰɘəɩɜ ůŰɞɘɢŮɑɤɜ Űɤɜ ŭɨɞ 

ŮɟɔŬɚŮɑɤɜ ɔɘŬ Űɘɠ əŬŰɖɔɞɟɑŮɠ Űɞɡ Ůˊɘˊɏŭɞɡ Level_1, ɧˊɞɡ əŬɘ Ůɝɐɢɗɖ Űɞ ŰŮɚɘəɧ 

ŬˊɞŰɏɚŮůɛŬ Űɤɜ ŰŬɝɘɜɞɛɐůŮɤɜ Űɤɜ ˊɏɜŰŮ Ůɘəɧɜɤɜ (ɖ əŬŰɖɔɞɟɑŬ Vegetation 1 ŭŮɜ 

ˊŮɟɘɚŬɛɓɎɜŮŰŬɘ əŬɗɩɠ Ůűɧůɞɜ űɏɟŮɘ Ŭˊɞɔɧɜɞɡɠ ŭŮɜ ŰŬɝɘɜɞɛŮɑŰŬɘ əŬɜɏɜŬ ŬɜŰɘəŮɑɛŮɜɞ 

ůŮ ŮəŮɑɜɖ). ȳˊɤɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɞɜ ˊɑɜŬəŬ 5.1 ɞɘ ɛɏůŮɠ Űɘɛɏɠ Űɤɜ ŭɘŬűɞɟɩɜ ɔɘŬ Űɖ 

ɆŰŬɗŮɟɧŰɖŰŬ ɇŬɝɘɜɧɛɖůɖɠ ˊŬɑɟɜɞɡɜ ˊɞɚɨ ɡɣɖɚɏɠ Űɘɛɏɠ ůŰɞ ŭɘɎůŰɖɛŬ 0-1, ŭɖɚŬŭɐ ɞɘ 

ŰŬɝɘɜɞɛɐůŮɘɠ ŬɝɘɞɚɞɔɞɨɜŰŬɘ ɤɠ ɘŭɘŬɑŰŮɟŬ ůŰŬɗŮɟɏɠ.  

 

Classification 
Stability 
Mean 

ǵȍǼɸŮȃŬ 

WV2  

ǮŮȂŬɸȈǼŰŬȊȌȎ 

WV2  

ǯǼȌȏůŬ 

WV2  

ǥȉȖȊŰŬȆȌ 

WV2  

ǥȉȖȊŰŬȆȌ 

Pleiades -

1B  

Not 
Vegetation 1 

0.983 0.992 0.989 0.976 0.994 

Vineyards 1 0.999 0.999 0.999 0.998 0.999 

Not 
Vineyards 1 

0.991 0.997 0.999 0.998 0.988 

ɄɑɜŬəŬɠ 5.1 ï Oɘ ɛɏůŮɠ Űɘɛɏɠ Űɤɜ ŭɘŬűɞɟɩɜ ɔɘŬ Űɖ ɆŰŬɗŮɟɧŰɖŰŬ ɇŬɝɘɜɧɛɖůɖɠ (Classification 
Stability) ɔɘŬ Űɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ Űɤɜ ˊɏɜŰŮ Ůɘəɧɜɤɜ. 

 

ȷɜŰɑůŰɞɘɢŬ ůŰɞɜ ˊɑɜŬəŬ 5.2 ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ Ůˊɑůɖɠ ŮɝŬɘɟŮŰɘəɎ ɡɣɖɚɏɠ ɛɏůŮɠ Űɘɛɏɠ 

ɔɘŬ Űɞ ȾŬɚɨŰŮɟɞ ȷˊɞŰɏɚŮůɛŬ ɇŬɝɘɜɧɛɖůɖɠ, ɡˊɞŭɖɚɩɜɞɜŰŬɠ ɏŰůɘ ɧŰɘ ŰŬ ŬɜŰɘəŮɑɛŮɜŬ 

ɏɢɞɡɜ ŰŬɝɘɜɞɛɖɗŮɑ ɛŮ ůŬűɐɜŮɘŬ ůŮ əŬŰɖɔɞɟɑŮɠ əŬɗɩɠ ɏɢɞɡɜ ɡɣɖɚɞɨɠ ɓŬɗɛɞɨɠ 

ůɡɛɛŮŰɞɢɐɠ, ŭɖɚŬŭɐ ɘəŬɜɞˊɞɘɞɨɜ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɔɜɤɟɑůɛŬŰŬ 

Űɤɜ əŬŰɖɔɞɟɘɩɜ ůŰɘɠ ɞˊɞɑŮɠ əŬŰŬŰɎɢɗɖəŬɜ. 

 

Best 
Classification 

Result 

 Mean 

ǵȍǼɸŮȃŬ 

WV2  

ǮŮȂŬɸȈǼŰŬȊȌȎ 

WV2  

ǯǼȌȏůŬ 

WV2  

ǥȉȖȊŰŬȆȌ 

WV2  

ǥȉȖȊŰŬȆȌ 

Pleiades -

1B  

Not 
Vegetation 1 

0.991 0.995 0.994 0.987 0.997 

Vineyards 1 0.999 1 0.999 0.998 0.999 

Not 
Vineyards 1 

0.995 0.998 0.999 0.998 0.994 

ɄɑɜŬəŬɠ 5.2 ï Oɘ ɛɏůŮɠ Űɘɛɏɠ ɔɘŬ Űɞ ȾŬɚɨŰŮɟɞ ȷˊɞŰɏɚŮůɛŬ ɇŬɝɘɜɧɛɖůɖɠ (Best Classification 
Result) ɔɘŬ Űɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ Űɤɜ ˊɏɜŰŮ Ůɘəɧɜɤɜ. 

 

ɀŮŰɎ Űɞɜ ɏɚŮɔɢɞ Űɖɠ ŬɝɘɞˊɘůŰɑŬɠ əŬɘ ůŰŬɗŮɟɧŰɖŰŬɠ Űɤɜ ŰŬɝɘɜɞɛɐůŮɤɜ, ŰŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ŰŬɝɘɜɞɛɐůŮɤɜ ŬɝɘɞɚɞɔɐɗɖəŬɜ ˊɞůɞŰɘəɎ ůŮ ůɨɔəɟɘůɖ ɛŮ 

ɣɖűɘɞˊɞɘɖɛɏɜŬ ŭŮŭɞɛɏɜŬ Ůɚɏɔɢɞɡ. 
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5.1.2 ȷˊɞŰŮɚɏůɛŬŰŬ əŬɘ ˊɞůɞŰɘəɐ Ŭɝɘɞɚɧɔɖůɖ ɛŮ ɢɟɐůɖ ŭŮŭɞɛɏɜɤɜ Ůɚɏɔɢɞɡ 

- ɀɏŰɟŬ Ŭɝɘɞɚɧɔɖůɖɠ 

ȼ ˊɞůɞŰɘəɐ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ŰŬɝɘɜɞɛɐůŮɤɜ ŮɜŰɞˊɘůɛɞɨ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ 

ɡɚɞˊɞɘɐɗɖəŮ ɛŮŰɎ Ŭˊɧ ɡˊɞɚɞɔɘůɛɧ ɓɘɓɚɘɞɔɟŬűɘəɎ əŬɗɘŮɟɤɛɏɜɤɜ ŭŮɘəŰɩɜ ˊɞɘɧŰɖŰŬɠ. 

Ƀɘ ɓɘɓɚɘɞɔɟŬűɘəɎ əŬɗɘŮɟɤɛɏɜɞɘ ŭŮɑəŰŮɠ ˊɞɘɧŰɖŰŬɠ ɞɡůɘŬůŰɘəɎ ŮəűɟɎɕɞɡɜ ˊɧůɞ 

ɞɚɞəɚɖɟɤɛɏɜɞ (ŭŮɑəŰɖɠ ˊɚɖɟɧŰɖŰŬɠ) əŬɘ ˊɧůɞ ůɤůŰɧ (ŭŮɑəŰɖɠ ɞɟɗɧŰɖŰŬɠ) ŮɑɜŬɘ Űɞ 

ŮɝŬɔɧɛŮɜɞ ŬˊɞŰɏɚŮůɛŬ [Wiedemann et al.,1998; Doucette et al.,2004; Karantzalos & 

Argialas,2009; ȾŬɟŬəɑɕɖ, 2013]. 

Ƀɘ ɣɖűɘɞˊɞɘɖɛɏɜŮɠ ŮɘəɧɜŮɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ Ůɚɏɔɢɞɡ əŬɘ ɞɘ ŬɜŰɑůŰɞɘɢŮɠ ŰŬɝɘɜɞɛɖɛɏɜŮɠ 

ŮɘəɧɜŮɠ ŮɘůɐɢɗɖůŬɜ ůŰɞ ɚɞɔɘůɛɘəɧ Matlab əŬɘ ɛŮŰŬŰɟɎˊɖəŬɜ ůŮ ŭɡŬŭɘəɐ ɛɞɟűɐ, 

ŭɖɚŬŭɐ ɧˊɞɡ ŰŬ ŮɘəɞɜɞůŰɞɘɢŮɑŬ ŬˊŮɘəɧɜɘɕŬɜ ŬɛˊŮɚɞŰŮɛɎɢɘŬ ŮɑɢŬɜ Űɖɜ Űɘɛɐ 1 (ɚŮɡəɧ) 

əŬɘ ɧɚŬ ŰŬ ɡˊɧɚɞɘˊŬ Űɖɜ Űɘɛɐ 0 (ɛŬɨɟɞ). ɀŮ Ŭˊɚɐ ɎɚɔŮɓɟŬ Ůɘəɧɜɤɜ, ɞ Ŭɚɔɧɟɘɗɛɞɠ 

ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɡˊɞɚɞɔɑɕŮɘ ŬɟɢɘəɎ, ɔɘŬ əɎɗŮ ŬˊɞŰɏɚŮůɛŬ ŰŬɝɘɜɧɛɖůɖɠ 

ůɡɜŭɡŬůɛɏɜɞ ɛŮ Űɖɜ ŬɜŰɑůŰɞɘɢɖ ŮɘəɧɜŬ ŭŮŭɞɛɏɜɤɜ Ůɚɏɔɢɞɡ, ŰɟŮɑɠ (3) ɞɛɎŭŮɠ 

ŮɘəɞɜɞůŰɞɘɢŮɑɤɜ (pixels) : 

- ɇŬ "ȷɚɖɗɩɠ ŪŮŰɘəɎ" (True Positive, TP): ȺɑɜŬɘ ɞ Ŭɟɘɗɛɧɠ Űɤɜ pixels ˊɞɡ ɏɢɞɡɜ 

ŰŬɝɘɜɞɛɖɗŮɑ ůɤůŰɎ. ɃɡůɘŬůŰɘəɎ ŮɑɜŬɘ ŰŬ pixels ˊɞɡ ŰŬɝɘɜɞɛɐɗɖəŬɜ ůŰɖɜ əŬŰɖɔɞɟɑŬ 

ŬɛˊŮɚɞŰŮɛɎɢɘŬ əŬɘ ɧɜŰɤɠ ŮɑɜŬɘ, ůɨɛűɤɜŬ ɛŮ ŰŬ ŭŮŭɞɛɏɜŬ Ůɚɏɔɢɞɡ. 

- ɇŬ "ȿŬɜɗŬůɛɏɜŬ ŪŮŰɘəɎ" (False Positive, FP): ȺɑɜŬɘ ɞ Ŭɟɘɗɛɧɠ Űɤɜ pixels ˊɞɡ 

ɏɢɞɡɜ, Ŭˊɧ ɚɎɗɖ Űɖɠ ŰŬɝɘɜɧɛɖůɖɠ, ŬɜɘɢɜŮɡŰŮɑ ɤɠ ŬɛˊŮɚɞŰŮɛɎɢɘŬ. ɃɡůɘŬůŰɘəɎ ŮɑɜŬɘ ŰŬ 

pixels ˊɞɡ ŰŬɝɘɜɞɛɐɗɖəŬɜ ůŰɖɜ əŬŰɖɔɞɟɑŬ ŬɛˊŮɚɞŰŮɛɎɢɘŬ, Ůɜɩ ůɨɛűɤɜŬ ɛŮ ŰŬ 

ŭŮŭɞɛɏɜŬ Ůɚɏɔɢɞɡ, ŭŮɜ ŮɑɜŬɘ. 

- ɇŬ "ȿŬɜɗŬůɛɏɜŬ ȷɟɜɖŰɘəɎ" (False Negative, FN) : ȺɑɜŬɘ ɞ Ŭɟɘɗɛɧɠ Űɤɜ pixels ˊɞɡ, 

Ŭˊɧ ɚɎɗɖ Űɖɠ ŰŬɝɘɜɧɛɖůɖɠ ŭŮɜ ɏɢɞɡɜ ŬɜɘɢɜŮɡŰŮɑ ɤɠ ŬɛˊŮɚɞŰŮɛɎɢɘŬ. ɃɡůɘŬůŰɘəɎ ŮɑɜŬɘ 

ŰŬ pixels ˊɞɡ ŭŮɜ ŰŬɝɘɜɞɛɐɗɖəŬɜ ůŰɖɜ əŬŰɖɔɞɟɑŬ ŬɛˊŮɚɞŰŮɛɎɢɘŬ, Ůɜɩ ůɨɛűɤɜŬ ɛŮ 

ŰŬ ŭŮŭɞɛɏɜŬ Ůɚɏɔɢɞɡ, ŮɑɜŬɘ. 

ɀŮ ɓɎůɖ Űɘɠ ˊŬɟŬˊɎɜɤ ɞɛɎŭŮɠ ɡˊɞɚɞɔɑɕɞɜŰŬɘ ɞɘ ŰɟŮɘɠ (3) ŭŮɑəŰŮɠ ˊɞɘɧŰɖŰŬɠ Űɤɜ 

ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɤɜ ŰŬɝɘɜɞɛɐůŮɤɜ ůŮ ůɢɏůɖ ɛŮ ŰŬ ŭŮŭɞɛɏɜŬ Ůɚɏɔɢɞɡ: 

- Ƀ ŭŮɑəŰɖɠ Űɖɠ ɄɚɖɟɧŰɖŰŬɠ (Completeness) : Ƀ ŭŮɑəŰɖɠ Űɖɠ ˊɚɖɟɧŰɖŰŬɠ ŮəűɟɎɕŮɘ Űɞ 

ˊɞůɞůŰɧ Űɤɜ ŭŮŭɞɛɏɜɤɜ Ůɚɏɔɢɞɡ ˊɞɡ ɏɢɞɡɜ ŰŬɝɘɜɞɛɖɗŮɑ ɤɠ ŬɛˊŮɚɞŰŮɛɎɢɘŬ Ŭˊɧ Űɖɜ 

ŰŬɝɘɜɧɛɖůɖ. ɈˊɞɚɞɔɑɕŮŰŬɘ ɛŮ Űɖ ůɢɏůɖ : 

 

 ‗–”ʝ†–†‌ 
 ’ʗ †‌‚―’‛‘–‘ʘ†„‫‌ ʗ…―‌ὴὭὼὩὰί Ὕὖ‘‐†‛‗‐“‘‌ ‟‫

ὖὭὼὩὰί ῳ‐‏‛‘ʘ’ῴ‗ʘ‎…‛‡ Ὕὖ ’‫ Ὂὔ
  

 

- Ƀ ŭŮɑəŰɖɠ Űɖɠ ɃɟɗɧŰɖŰŬɠ (Correctness) : Ƀ ŭŮɑəŰɖɠ Űɖɠ ɞɟɗɧŰɖŰŬɠ ŮəűɟɎɕŮɘ əŬŰɎ 

ˊɧůɞ ŰŬ pixels ˊɞɡ ŰŬɝɘɜɞɛɐɗɖəŬɜ ůŰɖɜ əŬŰɖɔɞɟɑŬ ŬɛˊŮɚɞŰŮɛɎɢɘŬ ŮɑɜŬɘ ɧɜŰɤɠ 

ŬɛˊŮɚɞŰŮɛɎɢɘŬ ůɨɛűɤɜŬ ɛŮ ŰŬ ŭŮŭɞɛɏɜŬ Ůɚɏɔɢɞɡ.  
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ɈˊɞɚɞɔɑɕŮŰŬɘ ɛŮ Űɖ ůɢɏůɖ : 

 

 ”—ʝ†–†‌ 

 ’ʗ †‌‚―’‛‘–‘ʘ†„‫‌ ʗ…―‌ὴὭὼὩὰί Ὕὖ‘‐†‛‗‐“‘‌ ‟‫

 ʞ’‛‗‛ †‌‚―’‛‘–‘ʘ’―…ʗ‘‐†‛‗‐“‘‌ ‟‫ ’‫‌ ὴὭὼὩὰί Ὕὖ Ὂὖ
 

 

- Ƀ ŭŮɑəŰɖɠ Űɖɠ ɄɞɘɧŰɖŰŬɠ (Quality) : Ƀ ŭŮɑəŰɖɠ Űɖɠ ˊɞɘɧŰɖŰŬɠ ˊɟɞůŭɘɞɟɑɕŮɘ ɏɜŬ 

ɔŮɜɘəŮɡɛɏɜɞ ŭŮɑəŰɖ ˊɞɡ ůɡɜŭɡɎɕŮɘ Űɘɠ ɛŮŰɟɐůŮɘɠ ɔɘŬ Űɖɜ ˊɚɖɟɧŰɖŰŬ əŬɘ Űɖɜ ɞɟɗɧŰɖŰŬ 

Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ. ɈˊɞɚɞɔɑɕŮŰŬɘ ɛŮ Űɖ ůɢɏůɖ : 

 

 ‛―ʝ†–†‌ 
 Ὕὖ

Ὕὖ Ὂὖ Ὂὔ
 

 

ɆŰɞ ůɢɐɛŬ 5.3 ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŮ ŭɡŬŭɘəɐ ɛɞɟűɐ ŰŬ "ȷɚɖɗɩɠ ŪŮŰɘəɎ", ŰŬ 

"ȿŬɜɗŬůɛɏɜŬ ŪŮŰɘəɎ" əŬɘ ŰŬ "ȿŬɜɗŬůɛɏɜŬ ȷɟɜɖŰɘəɎ" ŮɘəɞɜɞůŰɞɘɢŮɑŬ, ɔɘŬ Űɖɜ 

ŰŬɝɘɜɧɛɖůɖ ůŰɖ WV2 ŮɘəɧɜŬ Űɖɠ ˊŮɟɘɞɢɐɠ Űɖɠ ɁɎɞɡůŬɠ, ůŮ ŭɡŬŭɘəɐ ɛɞɟűɐ. 

 

TP  

  

FP 
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FN 

 

ɆɢɐɛŬ 5.3. ï ɇŬ "ȷɚɖɗɩɠ ŪŮŰɘəɎ" (TP) ůɖɛŮɑŬ, ŰŬ "ȿŬɜɗŬůɛɏɜŬ ŪŮŰɘəɎ" (FP) əŬɘ ŰŬ 
"ȿŬɜɗŬůɛɏɜŬ ȷɟɜɖŰɘəɎ" (FɁ) ŮɘəɞɜɞůŰɞɘɢŮɑŬ, ɔɘŬ Űɖɜ ŰŬɝɘɜɧɛɖůɖ ůŰɖ WV2 ŮɘəɧɜŬ Űɖɠ 

ˊŮɟɘɞɢɐɠ Űɖɠ ɁɎɞɡůŬɠ, ůŮ ŭɡŬŭɘəɐ ɛɞɟűɐ. ȼ ŬˊŮɘəɧɜɘůɖ ɔɑɜŮŰŬɘ ɛŮ ŬɜŮůŰɟŬɛɛɏɜŬ ɢɟɩɛŬŰŬ. 

- ȷˊɞŰŮɚɏůɛŬŰŬ 

Ƀ ŮɜŰɞˊɘůɛɧɠ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ŮˊɘɢŮɘɟɐɗɖəŮ ůŰɘɠ ˊɏɜŰŮ ŬŰɛɞůűŬɘɟɘəɎ ŭɘɞɟɗɤɛɏɜŮɠ 

ůɡɔɢɤɜŮɡɛɏɜŮɠ (pan-sharpened) ŮɘəɧɜŮɠ. ɇɞ ŰŮɚɘəɧ ŬˊɞŰɏɚŮůɛŬ ŬˊɞŰŮɚŮɑ ɞɡůɘŬůŰɘəɎ 

ůŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ ɏɜŬɜ ɢɎɟŰɖ ŰŬɝɘɜɧɛɖůɖɠ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɘɠ əŬŰɖɔɞɟɑŮɠ ɔɘŬ ŰŬ 

ŬɛˊŮɚɞŰŮɛɎɢɘŬ (Vineyards 1), ŰŬ ŬɜŰɘəŮɑɛŮɜŬ ɓɚɎůŰɖůɖɠ ˊɞɡ ŭŮɜ ŮɑɜŬɘ 

ŬɛˊŮɚɞŰŮɛɎɢɘŬ (Not Vineyards 1) əŬɘ ŰŬ ŬɜŰɘəŮɑɛŮɜŬ ˊɞɡ ŭŮɜ ŬˊŮɘəɞɜɑɕɞɡɜ ɓɚɎůŰɖůɖ 

(Not Vegetation 1). ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ Ůɘəɧɜɤɜ ŰŬɝɘɜɧɛɖůɖɠ ɛŬɕɑ ɛŮ ŰŬ ŭŮŭɞɛɏɜŬ 

Ůɚɏɔɢɞɡ ɔɘŬ Űɖ ɗɏůɖ Űɤɜ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɞ ůɢɐɛŬ 5.4. 

ɀŮ ɛɘŬ ŮɜŭŮɚŮɢɐ ˊŬɟŬŰɐɟɖůɖ Űɞɡ ɆɢɐɛŬŰɞɠ 5.4 ɛˊɞɟŮɑ əŬɜŮɑɠ ɜŬ ŭɘŬˊɘůŰɩůŮɘ ɧŰɘ ɖ 

ŬɜŮˊŰɡɔɛɏɜɖ ɛŮɗɞŭɞɚɞɔɑŬ űŬɑɜŮŰŬɘ ɜŬ ɏɢŮɘ ŮɜŰɞˊɑůŮɘ ůŰɖ ɛŮɔŬɚɨŰŮɟɖ ɏəŰŬůɖ Űɞɡɠ ŰŬ 

ŬɛˊɏɚɘŬ ůŰɘɠ ˊɏɜŰŮ ŮɘəɧɜŮɠ. ɀŮ Ŭˊɚɐ űɤŰɞŮɟɛɖɜŮɑŬ ŮɜŰɞˊɑɕɞɜŰŬɘ ˊŮɟɘɞɢɏɠ ɛŮ 

ˊŮɟɘɞɟɘůɛɏɜɖ ɏəŰŬůɖ ɚŬɜɗŬůɛɏɜɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ŰŬɝɘɜɧɛɖůɖɠ ůŰɖɜ əŬŰɖɔɞɟɑŬ 

Űɤɜ ŬɛˊŮɚɞŰŮɛŬɢɘɩɜ, əɎˊɞɘɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ ˊɞɡ ŬˊŮɘəɞɜɑɕɞɡɜ ůɡɜɐɗɤɠ ˊɡəɜɐ 

ɓɚɎůŰɖůɖ. ȷɜŰɑůŰɞɘɢŬ əɎˊɞɘŬ ŬɛˊŮɚɞŰŮɛɎɢɘŬ ˊɞɡ ŮɑŰŮ ɐŰŬɜ ˊɞɚɨ ɜŮŬɟɎ (ɏɢɞɡɜ ɛɘəɟɐ 

ɛɎɕŬ űɡɚɚɩɛŬŰɞɠ), ŮɑŰŮ ŭŮɜ ɐŰŬɜ ɡɔɘŮɑɠ əŬɚɚɘɏɟɔŮɘŮɠ (ŭŮɜ ŬɜŬəɚɞɨɜ ŬɟəŮŰɎ ůŰɞ 

ˊɟɎůɘɜɞ əŬɘ ůŰɞ Ůɔɔɨɠ ɡˊɏɟɡɗɟɞ), ŭŮɜ ŰŬɝɘɜɞɛɐɗɖəŬɜ ůŰɖɜ əŬŰɖɔɞɟɑŬ ŬɛˊɏɚɘŬ. 

 

ǧǨǧǱǮǨǯǥ ǨǭǨũǷǱǶ ǵǥǰǫǯǱǮǪǮǨǯǪ ǨǫǬǱǯǥ 

ǵȍǼɸŮȃŬ WV2  
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ǮŮȂŬɸȈǼŰŬȊȌȎ WV2  

  

ǯǼȌȏůŬ WV2  

  

ǥȉȖȊŰŬȆȌ WV2  

  

ǥȉȖȊŰŬȆȌ Pleiades- 1B  

  

ɆɢɐɛŬ 5.4 ï ɇŬ Ŭ́ ɞŰŮɚɏůɛŬŰŬ Űɖɠ ŰŬɝɘɜɧɛɖůɖɠ ɔɘŬ Űɞɜ ŮɜŰɞˊɘůɛɧ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ůŰɘɠ ˊɏɜŰŮ 
ŮɘəɧɜŮɠ (ŭŮɝɘɎ) əŬɘ ŰŬ ŭŮŭɞɛɏɜŬ Ůɚɏɔɢɞɡ (ˊɟɎůɘɜɞ ɢɟɩɛŬ) ɔɘŬ Űɘɠ ɗɏůŮɘɠ Űɤɜ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ 

(ŬɟɘůŰŮɟɎ). ɆŰɘɠ ŰŬɝɘɜɞɛɖɛɏɜŮɠ ŮɘəɧɜŮɠ ɛŮ ˊɟɎůɘɜɞ ɢɟɩɛŬ ŬˊŮɘəɞɜɑɕɞɜŰŬɘ ŰŬ ŮɜŰɞˊɘůɛɏɜŬ 
ŬɛˊŮɚɞŰŮɛɎɢɘŬ, ɛŮ əɑŰɟɘɜɞ ŰŬ ɎɚɚŬ Ůɑŭɖ ɓɚɎůŰɖůɖɠ əŬɘ ɛŮ ɔəɟɘ ŰŬ ŬɜŰɘəŮɑɛŮɜŬ ˊɞɡ ŭŮɜ 

ŬˊŮɘəɞɜɑɕɞɡɜ ɓɚɎůŰɖůɖ. 
 



ωȢ ɚʌʋʐʀʇʘʎʈɻʐɻ ʆɻʅ ɚʊʅʋʇʝɾʂʎʂ 

ʎʀʇȢ  63 

ȷɡŰɏɠ ɞɘ ɘŭɘŬɘŰŮɟɧŰɖŰŮɠ ůŰɘɠ űŬůɛŬŰɘəɏɠ ɡˊɞɔɟŬűɏɠ ŭɖɛɘɞɨɟɔɖůŬɜ ɚɎɗɖ ŰŬɝɘɜɧɛɖůɖɠ 

ŬɚɚɎ əŬɘ ɞɟɘůɛɏɜŬ ɚɎɗɖ ůŰɖɜ əŬŰɎŰɛɖůɖ. ɄŬɟɎɚɚɖɚŬ ɧˊɤɠ ŬɜŬɛŮɜɧŰŬɜ, 

ˊŬɟŬŰɖɟɞɨɜŰŬɘ ɛɘəɟɏɠ ŭɘŬűɞɟɏɠ ŬɜɎɛŮůŬ ůŰŬ ŭŮŭɞɛɏɜŬ Ůɚɏɔɢɞɡ əŬɘ ůŰɞɡɠ 

ŰŬɝɘɜɞɛɖɛɏɜɞɡɠ ɢɎɟŰŮɠ ůŰŬ ɧɟɘŬ Űɤɜ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ, ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ Űɧůɞ ɛŮ Űɖɜ 

əŬŰɎŰɛɖůɖ ɧůɞ əŬɘ ɛŮ Űɖɜ ŰŬɝɘɜɧɛɖůɖ. 

 

  

ɆɢɐɛŬ 5.5 ï ɄŮɟɑˊŰɤůɖ ɚŬɜɗŬůɛɏɜɖɠ ŰŬɝɘɜɧɛɖůɖɠ ŬɜŰɘəŮɘɛɏɜɤɜ ɓɚɎůŰɖůɖɠ ɤɠ 
ŬɛˊŮɚɞŰŮɛɎɢɘŬ (error of commission), ůŰɖɜ ŮɘəɧɜŬ WV2 ůŰɖɜ ɇɟɎˊŮɕŬ. ɆŰɞ əɧəəɘɜɞ ˊɚŬɑůɘɞ 
ŮˊɘůɖɛŬɑɜŮŰŬɘ ɖ ˊŮɟɘɞɢɐ ɚŬɜɗŬůɛɏɜɖɠ ŰŬɝɘɜɧɛɖůɖɠ ůŰɖɜ ŮɘəɧɜŬ ŰŬɝɘɜɧɛɖůɖɠ əŬɘ ůŰɖɜ ŮɘəɧɜŬ 

ŭŮŭɞɛɏɜɤɜ Ůɚɏɔɢɞɡ. 

 

 

  

ɆɢɐɛŬ 5.6 ï ɄŮɟɑˊŰɤůɖ ɚŬɜɗŬůɛɏɜɖɠ ŰŬɝɘɜɧɛɖůɖɠ ŬɜŰɘəŮɘɛɏɜɤɜ ˊɞɡ ŬˊŮɘəɞɜɑɕɞɡɜ ŬɛˊɏɚɘŬ 
ɓɚɎůŰɖůɖɠ ɤɠ Ŭˊɚɐ ɓɚɎůŰɖůɖ (error of omission) ůŰɖɜ ŮɘəɧɜŬ WV2 ůŰɖɜ ɁɎɞɡůŬ. ɆŰɞ 

əɧəəɘɜɞ ˊɚŬɑůɘɞ ŮˊɘůɖɛŬɑɜŮŰŬɘ ɖ ˊŮɟɘɞɢɐ ɚŬɜɗŬůɛɏɜɖɠ ŰŬɝɘɜɧɛɖůɖɠ ůŰɖɜ ŮɘəɧɜŬ ŰŬɝɘɜɧɛɖůɖɠ 
əŬɘ ůŰɖɜ ŮɘəɧɜŬ ŭŮŭɞɛɏɜɤɜ Ůɚɏɔɢɞɡ. 

 

ȺəŰɧɠ Ŭˊɧ Űɖɜ ˊɞɘɞŰɘəɐ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ɛŮ ɞˊŰɘəɐ ˊŬɟŬŰɐɟɖůɖ 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ əŬɘ ˊɞůɞŰɘəɐ ɛŮ ɢɟɐůɖ Űɤɜ ɓɘɓɚɘɞɔɟŬűɘəɎ əŬɗɘŮɟɤɛɏɜɤɜ 

ŭŮɘəŰɩɜ ˊɞɘɧŰɖŰŬɠ ˊɞɡ ŮəűɟɎɕɞɡɜ Űɖɜ ˊɚɖɟɧŰɖŰŬ, ɞɟɗɧŰɖŰŬ əŬɘ ˊɞɘɧŰɖŰŬ, ɛŮ Űɖɜ 
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ɞˊɞɑŬ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɞ ŮɜŰɞˊɘůɛɧɠ. ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ˊɞůɞŰɘəɐɠ 

Ŭɝɘɞɚɧɔɖůɖɠ ɔɘŬ Űɘɠ ˊɏɜŰŮ ŰŬɝɘɜɞɛɐůŮɘɠ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɞɜ ˊɑɜŬəŬ 5.3. 

 

ǥɸȌŰŮȈǽůȉŬŰŬ ǵŬȋȆȊȌȉǾůŮȒȊ ǨȊŰȌɸȆůȉȌȖ 

ɲʶʾˁˍʶˌ 
ʃˇʽˈˍʹˍʰˌ 

ǵȍǼɸŮȃŬ 

WV2  

ǮŮȂŬɸȈǼŰŬȊȌȎ 

WV2  

ǯǼȌȏůŬ 

WV2  

ǥȉȖȊŰŬȆȌ 

WV2  

ǥȉȖȊŰŬȆȌ 

Pleiades -

1B  

ʃ˂ʹˊˈˍʹˍʰ 91% 96% 94% 89% 94% 

ʁˊʻˈˍʹˍʰ 94% 93% 93% 89% 88% 

ʃˇʽˈˍʹˍʰ 90% 90% 88% 80% 83% 

ɄɑɜŬəŬɠ 5.3 ï ȼ ˊɞůɞŰɘəɐ Ŭɝɘɞɚɧɔɖůɖ ɔɘŬ Űɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ ŮɜŰɞˊɘůɛɞɨ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ. 

 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ˊɞůɞŰɘəɐɠ Ŭɝɘɞɚɧɔɖůɖɠ ůŮ ɧɚŮɠ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ ˊŬɟɞɡůɘɎɕɞɡɜ 

ɡɣɖɚɎ ˊɞůɞůŰɎ ɔɘŬ Űɞɡɠ ŭŮɑəŰŮɠ ˊɞɘɧŰɖŰŬɠ əŬɘ ɏŰůɘ ɖ ŬɜŮˊŰɡɔɛɏɜɖ ɛŮɗɞŭɞɚɞɔɑŬ 

ŬɝɘɞɚɞɔŮɑŰŬɘ ɤɠ ɘŭɘŬɑŰŮɟŬ ŬˊɞŰŮɚŮůɛŬŰɘəɐ. ɇŬ ŭŮŭɞɛɏɜŬ Ůɚɏɔɢɞɡ ŮɜŰɞˊɑůŰɖəŬɜ 

ůɢŮŭɧɜ ůŰɖɜ ɞɚɧŰɖŰŬ Űɞɡɠ (ŭŮɑəŰɖɠ ˊɚɖɟɧŰɖŰŬɠ) ɛŮ ˊɞůɞůŰɎ ˊɎɜɤ Ŭˊɧ 89% əŬɘ 

ŬɜŰɑůŰɞɘɢŬ ɖ ɞɟɗɧŰɖŰŬ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ˊɐɟŮ Űɘɛɏɠ ˊɎɜɤ Űɞɡ 88%. ȼ 

ŬɜŮˊŰɡɔɛɏɜɖ ɛŮɗɞŭɞɚɞɔɑŬ ɔɘŬ Űɞɜ ŮɜŰɞˊɘůɛɧ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ůŰɘɠ ŬŰɛɞůűŬɘɟɘəɎ 

ŭɘɞɟɗɤɛɏɜŮɠ pan-sharpened ŮɘəɧɜŮɠ ɞŭɐɔɖůŮ ůŮ ŬˊɞŰŮɚɏůɛŬŰŬ ˊɞɡ ŬɝɘɞɚɞɔɐɗɖəŬɜ 

ɛŮ Ůˊɑůɖɠ ɡɣɖɚɎ ˊɞůɞůŰɎ Űɞɡ ŭŮɑəŰɖ ɞ́ɘɧŰɖŰŬɠ (>80%). Ƀɘ ŭŮɑəŰŮɠ ˊɞɘɧŰɖŰŬɠ 

ˊŬɟɞɡůɘɎɕɞɡɜ ŮɚŬűɟɩɠ ɢŬɛɖɚɧŰŮɟŮɠ Űɘɛɏɠ ɔɘŬ Űɖɜ ˊŮɟɘɞɢɐ Űɞɡ ȷɛɡɜŰŬɑɞɡ Űɧůɞ ɔɘŬ 

Űɖɜ WV2 ɧůɞ əŬɘ ɔɘŬ Űɖɜ Pleiades-1B ŮɘəɧɜŬ. ȷɡŰɧ ŬˊɞŭɑŭŮŰŬɘ ůŰɞ ɧŰɘ ɞɘ 

ůɡɔəŮəɟɘɛɏɜŮɠ ŮɘəɧɜŮɠ ŬˊŮɘəɞɜɑɕɞɡɜ ɛŮɔŬɚɨŰŮɟɞ ŰɛɐɛŬ əŬɚɚɘŮɟɔɞɨɛŮɜɤɜ ŮəŰɎůŮɤɜ 

ɛŮ ˊɞɚɨ ɛŮɔɎɚɞ ˊɚɐɗɞɠ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ əŬɘ Ɏɚɚɤɜ əŬɚɚɘŮɟɔŮɘɩɜ əŬɘ ɏŰůɘ Űɞ 

ˊɟɧɓɚɖɛŬ Űɞɡ ŮɜŰɞˊɘůɛɞɨ ˊɟɞəɨˊŰŮɘ ɤɠ ˊɞɚɡˊɚɞəɧŰŮɟɞ. ȺˊɘˊɟɧůɗŮŰŬ ŭŮɜ 

ˊŬɟɞɡůɘɎɕŮŰŬɘ əɎˊɞɘŬ ůɖɛŬɜŰɘəɐ ŭɘŬűɞɟɎ ůŰɞɡɠ ŭŮɑəŰŮɠ ˊɞɘɧŰɖŰŬɠ ɔɘŬ Űɘɠ ŮɘəɧɜŮɠ 

Űɤɜ ŭɨɞ ŭɘŬűɞɟŮŰɘəɩɜ ŭɞɟɡűɧɟɤɜ. 

ȷɝɑɕŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ ɧŰɘ ɞɘ ŭŮɑəŰŮɠ ˊɞɘɧŰɖŰŬɠ ɔɘŬ Űɞɜ ŮɜŰɞˊɘůɛɧ ůŰɘɠ ůɡɔɢɤɜŮɡɛɏɜŮɠ 

ŮɘəɧɜŮɠ WV2 Űɖɠ ɇɟɎˊŮɕŬɠ əŬɘ Űɞɡ ɀŮɔŬˊɚŬŰɎɜɞɡ, ɞɘ ɞˊɞɑŮɠ ŮɑɢŬɜ ŰŬɝɘɜɞɛɖɗŮɑ ɛŮ ɛɘŬ 

ˊɟɤɘɛɧŰŮɟɖ Ůəŭɞɢɐ Űɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ [ȾŬɟŬəɑɕɖ, 2013], ŮˊɘŰɡɔɢɎɜɞɡɜ ůŰɖɜ 

ˊŬɟɞɨůŬ ŮűŬɟɛɞɔɐ Űɘɛɏɠ, ůŮ ůɨɔəɟɘůɖ ɛŮ Űɖɜ ˊɟɞɖɔɞɨɛŮɜɖ ŮɟɔŬůɑŬ, ŬɡɝɖɛɏɜŮɠ 

əŬŰɎ 1%-10%. ȼ ŰŮɚŮɡŰŬɑŬ ˊŬɟŬŰɐɟɖůɖ ŮˊɘɓŮɓŬɘɩɜŮɘ ɧŰɘ ɖ ˊŬɟɞɨůŬ ˊɟɞůɏɔɔɘůɖ 

ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ Ŭɟɢɘəɏɠ ŬŰɛɞůűŬɘɟɘəɏɠ ŭɘɞɟɗɩůŮɘɠ əŬɘ ɏɜŬɜ ŮˊŬɜŬůɢŮŭɘŬůɛɧ Űɖɠ 

ɞɛɎŭŬɠ ɔŮɜɘəŮɡɛɏɜɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ɔɘŬ Űɞɜ ŮɜŰɞˊɘůɛɧ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ, 

əŬŰŬɚɐɔŮɘ ůŮ ˊɘɞ ŮˊɘŰɡɢɖɛɏɜŬ ŬˊɞŰŮɚɏůɛŬŰŬ. 
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5.2 ȺɝŬɔɤɔɐ ũɟŬɛɛɩɜ ūɨŰŮɡůɖɠ ȷɛˊŮɚɘɩɜ 

5.2.1 ɀɏŰɟŬ Ŭɝɘɞɚɧɔɖůɖɠ  

ũɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɞɡ ŭŮɨŰŮɟɞɡ ɓɐɛŬŰɞɠ Űɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɏɜŬ 

Ŭˊɧ ŰŬ ŮɟɔŬɚŮɑŬ ˊɞůɞŰɘəɐɠ Ŭɝɘɞɚɧɔɖůɖɠ Űɞɡ ɚɞɔɘůɛɘəɧ eCognition. ɇɞ ŮɟɔŬɚŮɑɞ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɐŰŬɜ ɞ "ɄɑɜŬəŬɠ ȿɎɗɞɡɠ ɓŬůɘůɛɏɜɞɠ ůŮ ɀɎůəŬ ȺˊɑɔŮɘɞɡ Ⱥɚɏɔɢɞɡ" 

(Error Matrix based on TTA Mask). ȷɡŰɐ ɖ ɛɏɗɞŭɞɠ ɢɟɖůɘɛɞˊɞɘŮɑ ˊŮɟɘɞɢɏɠ 

ŮəˊŬɑŭŮɡůɖɠ ɤɠ ŬɜŬűɞɟɎ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɖɠ ŰŬɝɘɜɧɛɖůɖɠ. ȼ 

ŭɖɛɘɞɡɟɔɑŬ Űɖɠ ɛɎůəŬɠ ŮˊɘɔŮɑɞɡ Ůɚɏɔɢɞɡ ɔɑɜŮŰŬɘ ɛŮ Ůˊɘɚɞɔɐ ŭŮɘɔɛɎŰɤɜ, ůŰɘɠ ɗɏůŮɘɠ 

ˊɞɡ ɡˊɞŭŮɘəɜɨɞɡɜ ŰŬ ŭŮŭɞɛɏɜŬ Ůɚɏɔɢɞɡ.  

ȿɧɔɤ Űɖɠ űɨůɖɠ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ɓɐɛŬŰɞɠ, ˊɞɡ ɗŬ ŬˊŬɘŰɞɨůŮ ɛɘŬ ŮɝŬɘɟŮŰɘəɎ 

ɢɟɞɜɞɓɧɟŬ ŭɘŬŭɘəŬůɑŬ ɔɘŬ ɣɖűɘɞˊɞɑɖůɖ əɎɗŮ ɔɟŬɛɛɐɠ űɨŰŮɡůɖɠ ůŮ ɧɚŮɠ Űɘɠ ŮɘəɧɜŮɠ, 

ůɡɚɚɏɢɗɖəŬɜ ŭŮɘɔɛŬŰɞɚɖˊŰɘəɎ ŭŮɑɔɛŬŰŬ Ŭˊɧ Űɘɠ ŭɨɞ əŬŰɖɔɞɟɑŮɠ (ŬɛˊɏɚɘŬ əŬɘ ɢɩɛŬ) 

ŰŬ ɞˊɞɑŬ ɛŮŰŬŰɟɎˊɖəŬɜ ůŮ ɛɎůəŬ Ůɚɏɔɢɞɡ, ɛŮ Űɖɜ Ůˊɘɚɞɔɐ Create TTA Mask from 

Samples, ˊɞɡ ˊɟɞůűɏɟŮɘ Űɞ ɚɞɔɘůɛɘəɧ. ȷɝɑɕŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ ˊɤɠ ŭɧɗɖəŮ ɛŮɔɎɚɖ 

ˊɟɞůɞɢɐ Űɞ ɑŭɘɞ ŭŮɑɔɛŬ ɜŬ ɛɖ ůɡɛɛŮŰɏɢŮɘ əŬɘ ůŰɖɜ ŮəˊŬɑŭŮɡůɖ Űɞɡ Ŭɚɔɞɟɑɗɛɞɡ 

ŰŬɝɘɜɧɛɖůɖɠ əŬɘ ůŰɖ ɛɎůəŬ Ůɚɏɔɢɞɡ. 

ɇɞ ŬˊɞŰɏɚŮůɛŬ Űɖɠ ůɨɔəɟɘůɖɠ Űɖɠ ŰŬɝɘɜɧɛɖůɖɠ ɛŮ Űɖ ɛɎůəŬ ŮˊɘɔŮɑɞɡ Ůɚɏɔɢɞɡ 

ˊŬɟɞɡůɘɎɕŮŰŬɘ ɤɠ ˊɑɜŬəŬɠ ůɡůɢɏŰɘůɖɠ ɛŮ ŭɘɎűɞɟŬ ɛɏŰɟŬ ŬəɟɑɓŮɘŬɠ. ȳˊɤɠ űŬɑɜŮŰŬɘ 

ůŰɞ ɆɢɐɛŬ 5.7 ɖ ˊɟɩŰɖ ůŰɐɚɖ Űɞɡ ˊɑɜŬəŬ ůŰɞ ˊŮŭɑɞ Confusion Matrix ŮɛűŬɜɑɕŮɘ Űɘɠ 

əŬŰɖɔɞɟɑŮɠ ˊɞɡ ŬɝɘɞɚɞɔɞɨɜŰŬɘ (User). ɆŰɘɠ ŬəɧɚɞɡɗŮɠ ůŰɐɚŮɠ, ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ 

Ŭɟɘɗɛɞɑ Űɤɜ ŮɘəɞɜɞůŰɞɘɢŮɑɤɜ ˊɞɡ əŬɚɨˊŰɞɜŰŬɘ Ŭˊɧ Űɖ ɛɎůəŬ ŮˊɑɔŮɘɞɡ Ůɚɏɔɢɞɡ 

(Reference Class) ɔɘŬ əɎɗŮ əŬŰɖɔɞɟɑŬ. ɇɞ ɎɗɟɞɘůɛŬ ɔɘŬ əɎɗŮ əŬŰɖɔɞɟɑŬ ůŰɖ ɛɎůəŬ 

ŮˊɑɔŮɘɞɡ Ůɚɏɔɢɞɡ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ŰŮɚŮɡŰŬɑŬ ůŮɘɟɎ. ɆɡɜŮˊɩɠ, ɖ ŰŮɚŮɡŰŬɑŬ ůŰɐɚɖ 

ˊŬɟɞɡůɘɎɕŮɘ Űɞ ˊɚɐɗɞɠ ɧɚɤɜ Űɤɜ ŮɘəɞɜɞůŰɞɘɢŮɑɤɜ ˊɞɡ ɏɢɞɡɜ ŰŬɝɘɜɞɛɖɗŮɑ 

[Tutorial_Askisi_6,2013]. 

ɆŰɞ ˊŮŭɑɞ Accuracy ˊŬɟɞɡůɘɎɕɞɜŰŬɘ əŬɗɞɟɘůɛɏɜŮɠ ɛŮŰɟɘəɏɠ, ůŮ ˊɞůɞůŰɎ, ˊɞɡ 

ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ ŬəɟɑɓŮɘŬ. ȷˊɧ ŬɡŰɏɠ ɞ ŭŮɑəŰɖɠ Producer ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɖɜ 

ˊɚɖɟɧŰɖŰŬ Űɖɠ ŰŬɝɘɜɧɛɖůɖɠ əŬɘ ŮəűɟɎɕŮɘ Űɞ ůűɎɚɛŬ ˊŬɟɎɚŮɘɣɖɠ (omission error). 

ɆɡɔəŮəɟɘɛɏɜŬ ŮɝŮŰɎɕŮɘ əŬŰɎ ˊɧůɞ ŰŬ pixels ˊɞɡ ɞɟɑůŰɖəŬɜ ůŰɖ ɛɎůəŬ ŮˊɘɔŮɑɞɡ 

Ůɚɏɔɢɞɡ ɤɠ əɚɎůɖ ȷ, ɏɢɞɡɜ əŬŰŬŰŬɢɗŮɑ Ŭˊɧ Űɖɜ ŰŬɝɘɜɧɛɖůɖ ůŰɖɜ əɚɎůɖ ȷ. Ƀ ŭŮɑəŰɖɠ 

User ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɖɜ ɞɟɗɧŰɖŰŬ Űɖɠ ŰŬɝɘɜɧɛɖůɖɠ əŬɘ ŮəűɟɎɕŮɘ Űɞ ůűɎɚɛŬ ɏɜŰŬɝɖɠ 

(commission error). ɆɡɔəŮəɟɘɛɏɜŬ ŮɝŮŰɎɕŮɘ əŬŰɎ ˊɧůɞ ŰŬ pixels ˊɞɡ ŰŬɝɘɜɞɛɐɗɖəŬɜ 

ɤɠ əɚɎůɖ ȷ, Ŭɜɐəɞɡɜ ɧɜŰɤɠ ůɨɛűɤɜŬ ɛŮ Űɖ ɛɎůəŬ ŮˊɘɔŮɑɞɡ Ůɚɏɔɢɞɡ ůŰɖɜ əɚɎůɖ. Ƀ 

ŭŮɑəŰɖɠ Overall Accuracy ŬˊɞŰŮɚŮɑ ɛɘŬ ɔŮɜɘəŮɡɛɏɜɖ ɏɜŭŮɘɝɖ ɔɘŬ Űɖɜ ŬəɟɑɓŮɘŬɠ Űɖɠ 

ŰŬɝɘɜɧɛɖůɖɠ əŬɗɩɠ ŬűɞɟɎ ɧɚŮɠ Űɘɠ əŬŰɖɔɞɟɑŮɠ ˊɞɡ ůɡɛɛŮŰɏɢɞɡɜ ůŮ ŬɡŰɐ. Ʉɘɞ 

ůɡɔəŮəɟɘɛɏɜŬ ɡˊɞɚɞɔɑɕŮŰŬɘ ɤɠ Űɞ ˊɖɚɑəɞ ɛŮ ŬɟɘɗɛɖŰɐ Űɞ ɎɗɟɞɘůɛŬ Űɖɠ ŭɘŬɔɤɜɑɞɡ Űɞɡ 

ˊɑɜŬəŬ (ɞɟɗɩɠ ŰŬɝɘɜɞɛɖɛɏɜŬ ŬɜŰɘəŮɑɛŮɜŬ ůŰɘɠ əɚɎůŮɘɠ), ˊɟɞɠ Űɞ ɎɗɟɞɘůɛŬ Űɖɠ 

ŰŮɚŮɡŰŬɑŬɠ ůŰɐɚɖɠ (ůɨɜɞɚɞ ŰŬɝɘɜɞɛɖɛɏɜɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ). 
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ɆɢɐɛŬ 5.7 ï Ƀ ˊɑɜŬəŬɠ ůɡůɢɏŰɘůɖɠ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ ɛŮ ɓɎůɖ Űɖ ɛɎůəŬ ŮˊɘɔŮɑɞɡ Ůɚɏɔɢɞɡ 
ɔɘŬ Űɖɜ ŰŬɝɘɜɧɛɖůɖ ŮɝŬɔɤɔɐɠ ɔɟŬɛɛɩɜ űɨŰŮɡůɖɠ ŬɛˊŮɚɘɩɜ, ůŰɖɜ WV2 ŮɘəɧɜŬ Űɖɠ ɇɟɎˊŮɕŬɠ. 

 

5.2.2 ȷˊɞŰŮɚɏůɛŬŰŬ 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɔɘŬ Űɖɜ ŮűŬɟɛɞɔɐ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ɓɐɛŬŰɞɠ Űɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ 

ŰŬɝɘɜɧɛɖůŬɜ ŰŬ ɐŭɖ ŮɜŰɞˊɘůɛɏɜŬ ŬɛˊŮɚɞŰŮɛɎɢɘŬ, ůŮ ŬɜŰɘəŮɑɛŮɜŬ ˊɞɡ ŬˊŮɘəɞɜɑɕɞɡɜ 

ŬɛˊɏɚɘŬ əŬɘ ůŮ ŬɜŰɘəŮɑɛŮɜŬ ˊɞɡ ŬˊŮɘəɞɜɑɕɞɡɜ ɢɩɛŬ (ɐ/əŬɘ ɎɚɚŬ ɡɚɘəɎ ŮɜŭɘŬɛɏůɤɠ 

Űɤɜ ɔɟŬɛɛɩɜ űɨŰŮɡůɖɠ). ɆŰɞ ɆɢɐɛŬ 5.8 ˊŬɟɞɡůɘɎɕŮŰŬɘ ɔɘŬ əɎɗŮ ŮɘəɧɜŬ ɏɜŬ 

ŬɛˊŮɚɞŰŮɛɎɢɘɞ ůŮ űɡůɘəɧ ɏɔɢɟɤɛɞ ůɨɜɗŮŰɞ (ŬɟɘůŰŮɟɎ) əŬɘ ůŰɖɜ ŰŬɝɘɜɞɛɖɛɏɜɖ 

ŮɘəɧɜŬ. ũɘŬ ɚɧɔɞɡɠ ŮɜɎɟɔŮɘŬɠ ŭŮɜ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɚɧəɚɖɟŮɠ ɞɘ ŰŬɝɘɜɞɛɖɛɏɜŮɠ 

ŮɘəɧɜŮɠ, ɞɘ ɞˊɞɑŮɠ ɓɟɑůəɞɜŰŬɘ ůŰɞ ɄŬɟɎɟŰɖɛŬ, Űɞɡ ˊŬɟɧɜŰɞɠ ŰŮɨɢɞɡɠ. 

ȳˊɤɠ ˊŬɟŬŰɖɟŮɑŰŬɘ ůŰɞ ůɢɐɛŬ ɞ ŰŬɝɘɜɞɛɖŰɐɠ űŬɑɜŮŰŬɘ ɜŬ ɏɢŮɘ ŭɘŬɢɤɟɑůŮɘ 

ŮˊɘŰɡɢɖɛɏɜŬ Űɖɜ əɧɛɖ (canopy) Űɞɡ űɡɚɚɘəɞɨ ŰɞɘɢɩɛŬŰɞɠ Űɤɜ ŬɛˊŮɚɘɩɜ ɛŮ ŰŬ ɡɚɘəɎ 

(əɡɟɑɤɠ ɢɩɛŬ) ŮɜŭɘŬɛɏůɤɠ Űɤɜ ɔɟŬɛɛɩɜ űɨŰŮɡůɖɠ. ɆŰɘɠ ŮɘəɧɜŮɠ RGB ɛŮ ˊɘɞ 

ůəɞɨɟɞɡɠ ˊɟɎůɘɜɞɡɠ Űɧɜɞɡɠ ŬˊŮɘəɞɜɑɕɞɜŰŬɘ ɞɘ ɔɟŬɛɛɏɠ űɨŰŮɡůɖɠ əŬɘ ɛŮ ˊɘɞ 

ŬɜɞɘɢŰɧɢɟɤɛɞɡɠ Űɧɜɞɡɠ Űɞ ɢɩɛŬ. 

ɄɏɟŬ Ŭˊɧ Űɖɜ ɞˊŰɘəɐ ˊŬɟŬŰɐɟɖůɖ əŬɘ Ŭɝɘɞɚɧɔɖůɖ ɡɚɞˊɞɘɐɗɖəŮ əŬɘ ˊɞůɞŰɘəɐ 

Ŭɝɘɞɚɧɔɖůɖ ɛŮ ɢɟɐůɖ Űɞɡ ˊɑɜŬəŬ ůɡůɢɏŰɘůɖɠ ɛŮ ɓɎůɖ Űɖ ɛɎůəŬ ŮˊɘɔŮɑɞɡ Ůɚɏɔɢɞɡ. 

ɆŰɞɜ ɄɑɜŬəŬ 5.4 ɖ ŮˊɘŰɡɢɑŬ Űɤɜ ŰŬɝɘɜɞɛɐůŮɤɜ ŮəűɟɎɕŮŰŬɘ Ŭˊɧ Űɞɡɠ ŭŮɑəŰŮɠ 

ˊɞɘɧŰɖŰŬɠ, ɧˊɤɠ ˊŮɟɘɔɟɎűɖəŬɜ ůŰɖɜ ˊɟɞɖɔɞɨɛŮɜɖ ˊŬɟɎɔɟŬűɞ. Ƀɘ Űɘɛɏɠ Űɤɜ 

ŭŮɘəŰɩɜ ɔɘŬ Űɞ ŭŮɘɔɛŬŰɞɚɖˊŰɘəɧ ɏɚŮɔɢɞ ŮˊɘůɖɛŬɑɜɞɡɜ ɘŭɘŬɑŰŮɟŬ ŮˊɘŰɡɢɖɛɏɜŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ ɔɘŬ Űɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ůŮ əɎɗŮ ŰŬɝɘɜɧɛɖůɖ ɧɚŮɠ ɞɘ 

ɛŮŰɟɘəɏɠ ˊɐɟŬɜ Űɘɛɏɠ Ɏɜɤ Űɞɡ 96%. 
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RGB  ǵǥǰǫǯǱǮǪǮǨǯǪ ǨǫǬǱǯǥ 

ǵȍǼɸŮȃŬ WV2  

  

ǮŮȂŬɸȈǼŰŬȊȌȎ WV2  

  

ǯǼȌȏůŬ WV2  

  

ǥȉȖȊŰŬȆȌ WV2  

  

ǥȉȖȊŰŬȆȌ Pleiades- 1B  

  

ɆɢɐɛŬ 5.8 ï ȷ́ ɞŰŮɚɏůɛŬŰŬ ŰŬɝɘɜɧɛɖůɖɠ ɔɘŬ Űɖɜ ŮɝŬɔɤɔɐ Űɤɜ ɔɟŬɛɛɩɜ űɨŰŮɡůɖɠ Űɤɜ ŬɛˊŮɚɘɩɜ ůŮ 
ŮɜŰɞˊɘůɛɏɜŬ ŬɛˊŮɚɞŰŮɛɎɢɘŬ (ŭŮɝɘɎ) əŬɘ ŰŬ űɡůɘəɎ ɏɔɢɟɤɛŬ ůɨɜɗŮŰŬ RGB Űɤɜ ŬɜŰɑůŰɞɘɢɤɜ 

ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ (ŬɟɘůŰŮɟɎ). ɆŰɘɠ ŰŬɝɘɜɞɛɖɛɏɜŮɠ ŮɘəɧɜŮɠ ɛŮ ˊɟɎůɘɜɞ ɢɟɩɛŬ ŬˊŮɘəɞɜɑɕŮŰŬɘ ɖ əɧɛɖ 
(canopy) űɡɚɚɘəɞɨ ŰɞɘɢɩɛŬŰɞɠ Űɤɜ ŬɛˊŮɚɘɩɜ əŬɘ ɛŮ əŬűɏ ŰŬ ŮɜŭɘɎɛŮůŬ ɡɚɘəɎ (əɡɟɑɤɠ ɢɩɛŬ). 
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ǥɸȌŰŮȈǽůȉŬŰŬ ǵŬȋȆȊȌȉǾůŮȒȊ ǨȋŬȂȒȂǾȎ ũȍŬȉȉȗȊ ūȖŰŮȏůȄȎ 

Accuracy 
Metric 

ǵȍǼɸŮȃŬ 

WV2  

ǮŮȂŬɸȈǼŰŬȊȌȎ 

WV2  

ǯǼȌȏůŬ 

WV2  

ǥȉȖȊŰŬȆȌ 

WV2  

ǥȉȖȊŰŬȆȌ 

Pleiades -

1B  

Producer 98% 100% 100% 96% 98% 

User 97% 99% 100% 96% 100% 

Overall 97% 99% 100% 96% 99% 

ɄɑɜŬəŬɠ 5.4 ï ɄɞůɞŰɘəɐ Ŭɝɘɞɚɧɔɖůɖ ɔɘŬ Űɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ ŮɝŬɔɤɔɐɠ ɔɟŬɛɛɩɜ űɨŰŮɡůɖɠ 
ŬɛˊŮɚɘɩɜ. 

5.3 ȹɘŬɢɤɟɘůɛɧɠ Ʉɞɘəɘɚɘɩɜ ȷɛˊɏɚɞɡ 

5.3.1 ɀɏŰɟŬ Ŭɝɘɞɚɧɔɖůɖɠ  

ɆŰɞ ŰŮɚŮɡŰŬɑɞ əŬɘ ˊɘɞ ˊŮɟɑˊɚɞəɞ ůŰɎŭɘɞ Űɖɠ ŬɜŬˊŰɡɢɗŮɑůŬɠ ɛŮɗɞŭɞɚɞɔɑŬɠ 

ŮˊɘɢŮɘɟŮɑŰŬɘ ɞ ŭɘŬɢɤɟɘůɛɧɠ Űɤɜ ŭɘŬűɞɟŮŰɘəɩɜ ˊɞɘəɘɚɘɩɜ Ŭɛˊɏɚɞɡ ˊɞɡ ůɡɜŬɜŰɩɜŰŬɘ 

ůŰɘɠ ˊŮɟɘɞɢɏɠ. ũɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɤɜ ŮˊɘɓɚŮˊɧɛŮɜɤɜ 

ŰŬɝɘɜɞɛɐůŮɤɜ ŭɘŬɢɤɟɘůɛɞɨ ŬɝɘɞˊɞɘɐɗɖəŬɜ ŰŬ ŭŮŭɞɛɏɜŬ Ůɚɏɔɢɞɡ ˊɞɡ ŮɑɢŬɜ ˊŬɟŬɢɗŮɑ 

ɛŮŰɎ Ŭˊɧ ɣɖűɘɞˊɞɑɖůɖ ɔɘŬ ɧɚŬ ŰŬ ŬɛˊŮɚɞŰŮɛɎɢɘŬ ɛŮ ɔɜɤůŰɐ Űɖɜ ˊɞɘəɘɚɑŬ ˊɞɡ 

əŬɚɚɘŮɟɔɞɨŰŬɜ. 

ɆɡɔəŮəɟɘɛɏɜŬ, ɏɔɘɜŮ ŮɘůŬɔɤɔɐ Űɤɜ Ůɘəɧɜɤɜ ŰŬɝɘɜɧɛɖůɖɠ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ Matlab əŬɘ 

Ůɘəɧɜɤɜ ŭŮŭɞɛɏɜɤɜ Ůɚɏɔɢɞɡ ɧˊɤɠ ŬɡŰɎ ŮɑɢŬɜ ˊɟɞəɨɣŮɘ Ŭˊɧ Űɖɜ ɣɖűɘɞˊɞɑɖůɖ 

ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ɔɘŬ Űɘɠ ůɡɔəŮəɟɘɛɏɜŮɠ ˊɞɘəɘɚɑŮɠ. ɀŮŰɏˊŮɘŰŬ ŮɝŮŰŬɕɧŰŬɜ ɔɘŬ Űɖɜ 

ŮəɎůŰɞŰŮ ɞɛɎŭŬ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ˊɞɡ ŬɜŰɘůŰɞɘɢɞɨůŮ ůŮ ɛɘŬ ˊɞɘəɘɚɑŬ-əŬŰɖɔɞɟɑŬ 

(ŮɘəɧɜŬ ŭŮŭɞɛɏɜɤɜ Ůɚɏɔɢɞɡ) ůŮ ˊɞɘŮɠ əŬŰɖɔɞɟɑŮɠ əŬɘ ɛŮ Űɘ Ŭɟɘɗɛɧ pixel ŮɑɢŮ 

ŰŬɝɘɜɞɛɖɗŮɑ ůŮ ŬɡŰɏɠ ɖ ŮɜŰɞˊɘůɛɏɜɖ űɡɚɚɘəɐ əɧɛɖ (canopy). ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ 

ŭɖɛɘɞɡɟɔɐɗɖəŮ ɏɜŬ ˊɑɜŬəŬɠ ůɡůɢɏŰɘůɖɠ (Confusion Matrix) ɛŮ ɛɞɜɎŭŬ Űɞ 

ŮɘəɞɜɞůŰɞɘɢŮɑɞ (pixel). ɈˊɞɚɞɔɑůŰɖəŮ Ůˊɑůɖɠ ɞ ŭŮɑəŰɖɠ Overall Accuracy, ɤɠ Űɞ 

ˊɖɚɑəɞ ɛŮ ŬɟɘɗɛɖŰɐ Űɞ ɎɗɟɞɘůɛŬ Űɖɠ ŭɘŬɔɤɜɑɞɡ Űɞɡ ˊɑɜŬəŬ (ɞɟɗɩɠ ŰŬɝɘɜɞɛɖɛɏɜŬ 

ŬɜŰɘəŮɑɛŮɜŬ ůŰɘɠ əɚɎůŮɘɠ), ˊɟɞɠ Űɞ ůɨɜɞɚɞ ŰŬɝɘɜɞɛɖɛɏɜɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ. ȼ 

ůɡɔəŮəɟɘɛɏɜɖ ˊɟɞůɏɔɔɘůɖ ɗŮɤɟŮɑŰŬɘ ɘŭɘŬɑŰŮɟŬ ɡˊɞɓɞɖɗɖŰɘəɐ əŬɘ ɔɘŬ Űɖɜ ɛŮɚɏŰɖ Űɤɜ 

ŬɜŬɛŮɑɝŮɤɜ ŬɜɎɛŮůŬ ůŰɘɠ ŭɘŬűɞɟŮŰɘəɏɠ əɚɎůŮɘɠ ˊɞɡ ůɡɜɐɗɤɠ ɡˊɞŭɖɚɩɜŮɘ ˊŬɟɧɛɞɘŮɠ 

űŬůɛŬŰɘəɏɠ ůɡɛˊŮɟɘűɞɟɏɠ ɔɘŬ Űɘɠ ˊɞɘəɘɚɑŮɠ.  

ɄɏɟŬ ɧɛɤɠ Ŭˊɧ Űɖɜ ˊŬɟŬˊɎɜɤ Űɡˊɘəɐ ɛŮɗɞŭɞɚɞɔɑŬ Ůɚɏɔɢɞɡ Űɖɠ ŰŬɝɘɜɧɛɖůɖɠ ɛŮ Űɞɜ 

ɑ́ɜŬəŬ ůɡůɢɏŰɘůɖɠ ɛŮ ɓɎůɖ ŰŬ pixels, ŬˊɞűŬůɑůŰɖəŮ ɖ Ŭɝɘɞɚɧɔɖůɖ ɜŬ ɡɚɞˊɞɘɖɗŮɑ əŬɘ 

ůŰɞ ˊɘɞ ɔŮɜɘəŮɡɛɏɜɞ ŮˊɑˊŮŭɞ Űɞɡ ŬɛˊŮɚɞŰŮɛŬɢɑɞɡ (plot level). Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ 

ŮɝŮŰɎůŰɖəŬɜ ŰŬ ŮɜŰɞˊɘůɛɏɜŬ ŮɘəɞɜɞůŰɞɘɢŮɑŬ Űɤɜ ɔɟŬɛɛɩɜ űɨŰŮɡůɖɠ ŬɜɎ ɏɜŬ 

ŬɛˊŮɚɞŰŮɛɎɢɘɞ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŭɘŬˊɘůŰɤɗŮɑ ůŮ ˊɞɘŬ əɚɎůɖ ŮɑɢŬɜ ŰŬɝɘɜɞɛɖɗŮɑ ŰŬ 

ˊŮɟɘůůɧŰŮɟŬ ŮɝôŬɡŰɩɜ (majority voting). ȼ əɚɎůɖ ˊɞɡ ŮˊɘŰɨɔɢŬɜŮ Űɞ ɛŮɔŬɚɨŰŮɟɞ 

ˊɞůɞůŰɧ, ɞɜɞɛɎŰɘɕŮ (label) Ůɜ ŰɏɚŮɘ Űɞ ŬɛˊŮɚɞŰŮɛɎɢɘɞ ɤɠ ŬɛˊŮɚɞŰŮɛɎɢɘɞ 

əŬɚɚɘɏɟɔŮɘŬɠ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ˊɞɘəɘɚɑŬɠ. ɀŮŰɏˊŮɘŰŬ ɖ əŬŰɎŰŬɝɖ Űɞɡ əɎɗŮ 

ŬɛˊŮɚɞŰŮɛŬɢɑɞɡ Ŭˊô Űɖ ŭɘŬŭɘəŬůɑŬ Űɞɡ majority voting, ůɡɔəɟɘɜɧŰŬɜ ɛŮ ŰŬ ŭŮŭɞɛɏɜŬ 

Ůɚɏɔɢɞɡ əŬɘ ŭɖɛɘɞɡɟɔɐɗɖəŮ ɏɜŬɠ ɜɏɞɠ ˊɑɜŬəŬɠ ůɡůɢɏŰɘůɖɠ ůŮ ŮˊɑˊŮŭɞ 

ŬɛˊŮɚɞŰŮɛŬɢɑɞɡ. ȼ ůɡɔəŮəɟɘɛɏɜɖ ˊɟɞůɏɔɔɘůɖ ɗŮɤɟŮɑŰŬɘ ˊɘɞ əɞɜŰɎ ůŰɖɜ ˊɟŬɔɛŬŰɘəɐ 
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əŬŰɎůŰŬůɖ, əŬɗɩɠ ůŰɘɠ ˊŮɟɘɞɢɏɠ ŬɡŰɏɠ ɞɘ ˊɞɘəɘɚɑŮɠ ůɡɜɐɗɤɠ űɡŰŮɨɞɜŰŬɘ ůŮ ŮˊɑˊŮŭɞ 

ŬɛˊŮɚɞŰŮɛŬɢɑɞɡ. 

ɀŮ Űɞɜ ɑŭɘɞ Ŭəɟɘɓɩɠ Űɟɧˊɞ ŬɝɘɞɚɞɔɐɗɖəŬɜ əŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ŰŬɝɘɜɞɛɐůŮɤɜ 

Ůɚɏɔɢɞɡ, ˊɞɡ ŭɘŮɜŮɟɔɐɗɖəŬɜ ɧɢɘ ůŰŬ ŮɘəɞɜɞůŰɞɘɢŮɑŬ Űɤɜ ŮɜŰɞˊɘůɛɏɜɤɜ ɔɟŬɛɛɩɜ 

űɨŰŮɡůɖɠ, ŬɚɚɎ ŬˊŮɡɗŮɑŬɠ ůŰŬ ŮɘəɞɜɞůŰɞɘɢŮɑŬ Űɤɜ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ Űɤɜ 

ˊɞɚɡűŬůɛŬŰɘəɩɜ (2m) Ůɘəɧɜɤɜ.  

 

5.3.2 ɆɡɜɞɚɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ 

ũɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ŬɜŮˊŰɡɔɛɏɜɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ ɛŮ ůŰɧɢɞ Űɞ ŭɘŬɢɤɟɘůɛɧ 

ˊɞɘəɘɚɘɩɜ Ŭɛˊɏɚɞɡ, ɏɔɘɜŬɜ ŭɘɎűɞɟŮɠ ŮűŬɟɛɞɔɏɠ ůŮ ɧɚŮɠ Űɘɠ ŮɘəɧɜŮɠ Űɤɜ ˊŮɟɘɞɢɩɜ 

ɛŮɚɏŰɖɠ, ŭɞəɘɛɎɕɞɜŰŬɜ Űɞ ŭɘŬɢɤɟɘůɛɧ ŬɜɎɛŮůŬ ůŮ 3,4,5,6 əŬɘ 7 ˊɞɘəɘɚɑŮɠ-əɚɩɜɞɡɠ Űɖ 

űɞɟɎ. ɇŬ ɑŭɘŬ ˊŮɘɟɎɛŬŰŬ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ Űɧůɞ ůŰɘɠ pansharpened (0,5m) 

ŮɘəɧɜŮɠ əŬɘ ˊɘɞ ůɡɔəŮəɟɘɛɏɜŬ ˊɎɜɤ ůŰɘɠ ɔɟŬɛɛɏɠ űɨŰŮɡůɖɠ Űɤɜ ŬɛˊŮɚɘɩɜ, ɧˊɤɠ əŬɘ 

ůŰɘɠ ˊɞɚɡűŬůɛŬŰɘəɏɠ (2m) ŮɘəɧɜŮɠ, ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ɡˊɎɟɝŮɘ ɛɘŬ ůɨɔəɟɘůɖ ɔɘŬ Űɘɠ ŭɡɞ 

ɛŮɗɞŭɞɚɞɔɑŮɠ. 

ɆŰɞɜ ɄɑɜŬəŬ 5.5 ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɔɘŬ Űɞ ɛɏŰɟɞ Űɞɡ Overall 

Accuracy, ˊɞɡ ŬˊɞŰŮɚŮɑ ɛɘŬ ɔŮɜɘəŮɡɛɏɜɖ ɏɜŭŮɘɝɖ ɔɘŬ Űɖɜ ŬəɟɑɓŮɘŬ Űɖɠ ŰŬɝɘɜɧɛɖůɖɠ 

əŬɗɩɠ ŬűɞɟɎ ɧɚŮɠ Űɘɠ əŬŰɖɔɞɟɑŮɠ ˊɞɡ ůɡɛɛŮŰɏɢɞɡɜ ůŮ ŬɡŰɐ, ɔɘŬ ɧɚŮɠ Űɘɠ 

ŰŬɝɘɜɞɛɐůŮɘɠ ˊɞɡ ŭɘŮɜŮɟɔɐɗɖəŬɜ. ɄŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ˊɞůɞůŰɎ ůŮ ŮˊɑˊŮŭɞ 

ŮɘəɞɜɞůŰɞɘɢŮɑɞɡ (pixel level) əŬɘ ůŮ ŮˊɑˊŮŭɞ ŬɛˊŮɚɞŰŮɛŬɢɑɞɡ (plot level). 

 

ǥɸȌŰŮȈǽůȉŬŰŬ ǵŬȋȆȊȌȉǾůŮȒȊ ǧȆŬȐȒȍȆůȉȌȖ ǲȌȆȇȆȈȆȗȊ ǥȉɸǽȈȌȏ 

ɳʽˁˈ˄ʰ ǵȍǼɸŮȃŬ WV2  
ǮŮȂŬɸȈǼŰŬȊȌȎ 

WV2  

ǯǼȌȏůŬ 
WV2  

ǥȉȖȊŰŬȆȌ 
WV2  

ǥȉȖȊŰŬȆȌ 
Pleiades -

1B  

І ˉˇʽˁʽ˂ʽ˗˄ 4 5 6 7 4 5 6 3 4 3 4 3 4 

 on  detected  canopy  -  0.5 m  

ʁΦɮΦ 

pixel-level 
75% 72% 61% 51% 56% 47% 38% 59% 51% 50% 52% 53% 59% 

ʁΦɮΦ 

plot-level 
100% 100% 100% 91% 100% 100% 92% 86% 85% 100% 100% 100% 100% 

 on  multi  image -  2 m  

І ˉˇʽˁʽ˂ʽ˗˄ 4 5 6 7 4 5 6 3 4 3 4 3 4 

ʁΦɮΦ 

pixel-level 
75% 72% 61% 52% 69% 56% 45% 56% 50% 62% 64% 61% 65% 

ʁΦɮΦ 

plot-level 
100% 100% 100% 95% 94% 96% 94% 91% 83% 100% 100% 100% 100% 

ɄɑɜŬəŬɠ 5.5 ï ɄɞůɞŰɘəɐ Ŭɝɘɞɚɧɔɖůɖ ɔɘŬ Űɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ ŭɘŬɢɤɟɘůɛɞɨ ˊɞɘəɘɚɘɩɜ ŬɛˊŮɚɘɩɜ. 

 

ɆŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ ŰŬɝɘɜɧɛɖůɖɠ ˊŬɟŬŰɖɟŮɑŰŬɘ ɧŰɘ ŰŬ ˊɞůɞůŰɎ Ƀ.ȷ. ůŮ ŮˊɑˊŮŭɞ 

ŮɘəɞɜɞůŰɞɘɢŮɑɞɡ ŭŮɜ ɝŮˊɏɟŬůŬɜ Űɞ 75% (ɇɟɎˊŮɕŬ WV2 - 4 ˊɞɘəɘɚɑŮɠ) ŮˊɘŭŮɘəɜɨɞɜŰŬɠ 
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ɏŰůɘ Űɖ ŭɡůəɞɚɑŬ ŭɘŬɢɤɟɘůɛɞɨ ŭɘŬűɞɟŮŰɘəɩɜ ˊɞɘəɘɚɘɩɜ Űɞɡ ɑŭɘɞɡ Ůɑŭɞɡɠ, ˊɞɡ 

ŬɜŬˊɧűŮɡəŰŬ ɞɛɞɘɎɕɞɡɜ űŬůɛŬŰɘəɎ əŬɘ ɏŰůɘ ˊŬɟɞɡůɘɎɕɞɡɜ ŬɜŬɛŮɑɝŮɘɠ ɛŮŰŬɝɨ Űɞɡɠ. 

ɇɞ ɢŬɛɖɚɧŰŮɟɞ ˊɞůɞůŰɧ ɏűɗŬůŮ Űɞ 38% ɔɘŬ Űɖɜ ŰŬɝɘɜɧɛɖůɖ 6 ˊɞɘəɘɚɘɩɜ ůŰɞ 

ɀŮɔŬˊɚɎŰŬɜɞ. ȳˊɤɠ ŬɜŬɛŮɜɧŰŬɜ ůŰɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ˊŮɟɘˊŰɩůŮɘɠ (ˊɚɖɜ Űɞɡ 

ȷɛɡɜŰŬɑɞɡ) ɧůɞ ŬɡɝŬɜɧŰŬɜ ɞ Ŭɟɘɗɛɧɠ Űɤɜ ˊɞɘəɘɚɘɩɜ ŰŬ ˊɞůɞůŰɎ Ƀ.ȷ. ɏˊŬɘɟɜŬɜ 

ɢŬɛɖɚɧŰŮɟŮɠ Űɘɛɏɠ. ũɘŬ Űɘɠ ŭɨɞ ŮɘəɧɜŮɠ Űɞɡ ȷɛɡɜŰŬɑɞɡ, ŭɘŬűɞɟŮŰɘəɩɜ ŭɞɟɡűɞɟɘəɩɜ 

ŭŮəŰɩɜ, ˊɞɡ ɞɡůɘŬůŰɘəɎ ŮɑɢŬɜ Űɖɜ ɑŭɘŬ ɢɤɟɘəɐ ŬɜɎɚɡůɖ, ŬɚɚɎ űŬůɛŬŰɘəɎ ɞ WV2 

ˊɟɞůɏűŮɟŮ ŰɏůůŮɟŬ Ůˊɘˊɚɏɞɜ əŬɜɎɚɘŬ ůŮ ůɢɏůɖ ɛŮ Űɞɜ Pleiades-1b, ŰŬ ˊɞůɞŰɘəɎ 

ŬˊɞŰŮɚɏůɛŬŰŬ ɔɘŬ Űɞ ŭɘŬɢɤɟɘůɛɧ Űɤɜ ɑŭɘɤɜ ˊɞɘəɘɚɘɩɜ ůŰŬ ɑŭɘŬ ŬɛˊŮɚɞŰŮɛɎɢɘŬ, ɐŰŬɜ 

ŬɟɘɗɛɖŰɘəɎ ˊŬɟŬˊɚɐůɘŬ. 

ȷɝɑɕŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ ɧŰɘ ɔɘŬ ŭɨɞ ŮɘəɧɜŮɠ (ɇɟɎˊŮɕŬ WV2, ɁɎɞɡůŬ WV2) ůŰɖɜ 

ˊɚŮɘɞɜɧŰɖŰŬ Űɤɜ ŰŬɝɘɜɞɛɐůŮɤɜ ŰŬ ˊɞůɞůŰɎ Ƀ.ȷ. ůŮ ŮˊɑˊŮŭɞ ŮɘəɞɜɞůŰɞɘɢŮɑɞɡ ˊɐɟŬɜ 

ɑůŮɠ ɐ ŮɚŬűɟɩɠ ɡɣɖɚɧŰŮɟŮɠ Űɘɛɏɠ ůŰɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ ůŰɘɠ ɔɟŬɛɛɏɠ űɨŰŮɡůɖɠ ůŮ ůɢɏůɖ 

ɛŮ Űɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ ůŰɖɜ ˊɞɚɡűŬůɛŬŰɘəɐ ŮɘəɧɜŬ. ȷɜŰɑɗŮŰŬ ůŰɘɠ ɎɚɚŮɠ ŰɟŮɘɠ 

ˊŮɟɘˊŰɩůŮɘɠ ŰŬ ˊɞůɞůŰɎ Ƀ.ȷ. ůŮ ŮˊɑˊŮŭɞ ŮɘəɞɜɞůŰɞɘɢŮɑɞɡ ˊɐɟŬɜ ɡɣɖɚɧŰŮɟŮɠ Űɘɛɏɠ 

ɔɘŬ Űɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ ůŰɘɠ ˊɞɚɡűŬůɛŬŰɘəɏɠ ŮɘəɧɜŮɠ. ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŬɡŰɎ ɗŬ 

ɛˊɞɟɞɨůŬɜ ɜŬ ɗŮɤɟɖɗɞɨɜ Ůɜ ɛɏɟŮɘ ŬɜŰɘűŬŰɘəɎ əŬɗɩɠ ɞ ŭɘŬɢɤɟɘůɛɧɠ ůŰɖɜ 

ŮɜŰɞˊɘůɛɏɜɖ űɡɚɚɘəɐ ŮˊɘűɎɜŮɘŬ Űɞɡ ŬɛˊŮɚɘɞɨ ɗŮɤɟɖŰɘəɎ ŬɜŬɛɏɜŮŰŬɘ ɜŬ ŭɩůŮɘ ˊɘɞ 

ŬɝɘɧˊɘůŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ əŬɗɩɠ ɖ ŮˊɑŭɟŬůɖ Űɤɜ ŮɜŭɘɎɛŮůɤɜ ɡɚɘəɩɜ ŮɝŬɚŮɑűŮŰŬɘ. 

ɄŬɟɧɚŬ ŬɡŰɎ ɧɛɤɠ ɖ ŭɘŬŭɘəŬůɑŬ ůɡɔɢɩɜŮɡůɖɠ Űɞɡ pan-sharpening ˊŬɟŬɛɞɟűɩɜŮɘ 

ůŮ əɎˊɞɘɞ ɓŬɗɛɧ Űɖ űŬůɛŬŰɘəɐ ˊɚɖɟɞűɞɟɑŬ Űɖɠ Ŭɟɢɘəɐɠ ŮɘəɧɜŬɠ, ůŰɖɜ ɞˊɞɑŬ ɗŬ 

ɛˊɞɟɞɨůŮ ɜŬ ŬˊɞŭɞɗŮɑ əŬɘ ɖ ɢŮɘɟɧŰŮɟɖ Ŭˊɧŭɞůɖ Űɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ ůŰŬ pan-

sharpened datasets. 

ȺəŰɧɠ Ŭˊɧ Űɖ űŬůɛŬŰɘəɐ Ŭɚɚɞɑɤůɖ ˊɞɡ ˊɟɞəŬɚŮɑ Űɞ pan-sharpening, ˊŬɟŬŰɖɟɐɗɖəŮ 

ɔɘŬ Űɘɠ ŭɡɞ ŮɘəɧɜŮɠ WV2 (ɀŮɔŬˊɚɎŰŬɜɞɠ, ȷɛɨɜŰŬɘɞ) ɏɜŬ Ůˊɘˊɚɏɞɜ ůŰɞɘɢŮɑɞ ˊɞɡ 

ůɡůɢŮŰɑůŰɖəŮ ɛŮ Űɖɜ ɢŬɛɖɚɧŰŮɟɖ Ŭˊɧŭɞůɖ Űɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ ůŰŬ pan-sharpened 

ŭŮŭɞɛɏɜŬ. ȼ ˊŬɔɢɟɤɛŬŰɘəɐ ŮɘəɧɜŬ, əŬɘ ɔɘŬ Űɘɠ ŭɨɞ ˊŮɟɘɞɢɏɠ, ˊŬɟɞɡůɑŬɕŮ əɎˊɞɘŮɠ 

ŭɘŬɔɟŬɛɛɘůɛɏɜŮɠ ˊŮɟɘɞɢɏɠ, ŮɝŬɘŰɑŬɠ əɎˊɞɘɞɡ ˊɟɞɓɚɐɛŬŰɞɠ əŬŰɎ Űɖɜ əŬŰŬɔɟŬűɐ, ɞɘ 

ɞˊɞɑŮɠ ɛŮŰŬűɏɟɗɖəŬɜ əŬɘ ůŰɖ ůɡɔɢɤɜŮɡɛɏɜɖ ŮɘəɧɜŬ. ɆŰɞ ɆɢɐɛŬ 5.9 ˊŬɟɞɡůɘɎɕɞɜŰŬɘ 

ŬɛˊŮɚɞŰŮɛɎɢɘŬ ůŮ ŰɛɐɛŬŰŬ Űɤɜ ˊŬɔɢɟɤɛŬŰɘəɩɜ Ůɘəɧɜɤɜ Űɞɡ ȷɛɡɜŰŬɑɞɡ əŬɘ Űɞɡ 

ɀŮɔŬˊɚŬŰɎɜɞɡ. ɆŰɞ ȷɛɨɜŰŬɘɞ ˊŬɟŬŰɖɟŮɑŰŬɘ ŮɜŰɞɜɧŰŮɟŬ Űɞ ˊɟɧɓɚɖɛŬ Űɖɠ 

əŬŰŬɔɟŬűɐɠ ɛŮ ŭɘˊɚɐ ȭȭŭɘŬɔɟɎɛɛɘůɖȭȭ ˊɞɡ ůɢɖɛŬŰɑɕŮɘ ɟɧɛɓɞɡɠ, Ůɜɩ ůŰɞ 

ɀŮɔŬˊɚɎŰŬɜɞ ˊŬɟŬŰɖɟŮɑŰŬɘ ɚɘɔɧŰŮɟɞ ɏɜŰɞɜŬ ɏɜŬ ɛɞŰɑɓɞ ˊɚɎɔɘŬɠ ŭɘŬɔɟɎɛɛɘůɖɠ. ɇɞ 

ˊɟɧɓɚɖɛŬ ŬɡŰɧ ŬɚɚɞɑɤůŮ ůŮ ɞɟɘůɛɏɜŬ ŮɘəɞɜɞůŰɞɘɢŮɑŬ Űɘɠ Űɘɛɏɠ űɤŰŮɘɜɧŰɖŰŬɠ Űɤɜ 

əŬɜŬɚɘɩɜ əŬɘ ŭɘŬˊɘůŰɩɗɖəŮ ɧŰɘ ůŰɘɠ ɑŭɘŮɠ ˊŮɟɘɞɢɏɠ ˊɟɞɏəɡˊŰŬɜ ˊɞɚɚɎ ɚŬɜɗŬůɛɏɜŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ ůŰɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ. 

ɆŰɞɜ ɄɑɜŬəŬ 5.5 ˊŬɟŬŰɖɟŮɑŰŬɘ ɧŰɘ ɖ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ůŰɞ ɔŮɜɘəŮɡɛɏɜɞ 

ŮˊɑˊŮŭɞ Űɞɡ ŬɛˊŮɚɞŰŮɛŬɢɑɞɡ (plot-level) ŮɝɎɚŮɘɣŮ ůŮ ɛŮɔɎɚɞ ˊɞůɞůŰɧ Űɘɠ ŬɜŬɛŮɑɝŮɘɠ 

Űɞɡ pixel level ɛŮŰŬɝɨ Űɤɜ ˊɞɘəɘɚɘɩɜ əŬɘ ɛɏůɤ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ Űɞɡ majority voting ŰŬ 

ˊŮɟɘůůɧŰŮɟŬ ŬɛˊŮɚɞŰŮɛɎɢɘŬ ŰŬɝɘɜɞɛɐɗɖəŬɜ ůŰɖ ůɤůŰɐ ˊɞɘəɘɚɑŬ əŬɚɚɘɏɟɔŮɘŬɠ. ɇŬ 

ˊɞůɞŰɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ ɔɘŬ ɧɚŮɠ Űɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ ˊɐɟŬɜ Űɘɛɏɠ Ƀ.ȷ. Ɏɜɤ Űɞɡ 83%. 

ɆŰɖɜ ˊɚŮɘɞɜɧŰɖŰŬ Űɤɜ ˊŮɟɘˊŰɩůŮɤɜ (16/23) ɖ ˊɟɞŰŮɘɜɧɛŮɜɖ ɛŮɗɞŭɞɚɞɔɑŬ ůɡɜɏŭŮůŮ 

Űɖ ůɤůŰɐ ˊɞɘəɘɚɑŬ ůŮ əɎɗŮ ŬɛˊŮɚɞŰŮɛɎɢɘɞ ˊɞɡ ŮɝŮŰŬɕɧŰŬɜ. ȺɑɜŬɘ Ůˊɑůɖɠ 

ŬɝɘɞůɖɛŮɑɤŰɞ ɧŰɘ ůŮ ŬɡŰɧ Űɞ ŮˊɑˊŮŭɞ Ŭɝɘɞɚɧɔɖůɖɠ ɛɑəɟɡɜŮ əŬɘ ɖ ŭɘŬűɞɟɎ ŬɜɎɛŮůŬ 

ůŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ŮəɎůŰɞŰŮ ŰŬɝɘɜɧɛɖůɖɠ (əɡɟɑɤɠ ɔɘŬ Űɞɜ ɀŮɔŬˊɚɎŰŬɜɞ əŬɘ Űɞ 

ȷɛɨɜŰŬɘɞ), ůŰɘɠ ɔɟŬɛɛɏɠ űɨŰŮɡůɖɠ əŬɘ ůŰɘɠ ˊɞɚɡűŬůɛŬŰɘəɏɠ ŮɘəɧɜŮɠ. ȺˊɞˊŰɘəɎ 
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ɛˊɞɟŮɑ əŬɜŮɑɠ ɜŬ Űɞ ŬɜŰɘɚɖűɗŮɑ ŮɝɎɔɞɜŰŬɠ Űɞɜ ɀ.Ƀ. Űɞɡ Ƀ.ȷ. ɔɘŬ Űɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ ůŮ 

pixel level ůŰɘɠ ɔɟŬɛɛɏɠ űɨŰŮɡůɖɠ ˊɞɡ ɘůɞɨŰŬɘ ɛŮ 56% əŬɘ ůŰɘɠ ˊɞɚɡűŬůɛŬŰɘəɏɠ 

ŮɘəɧɜŮɠ ɛŮ 61%, Ůɜɩ ůŮ plot level əŬɘ ůŰɘɠ ŭɨɞ ˊŮɟɘˊŰɩůŮɘɠ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɏɜŬɠ ɀ.Ƀ. 

ɑůɞɠ ɛŮ 96%. ȼ ŰŮɚŮɡŰŬɑŬ ˊŬɟŬŰɐɟɖůɖ ůɡɜŭɏŮŰŬɘ ɛŮ Űɞ ɧŰɘ ɖ ɔŮɜɑəŮɡůɖ Űɖɠ 

Ŭɝɘɞɚɧɔɖůɖɠ ŮɝɎɚŮɘɣŮ Ůɜ ɛɏɟŮɘ əŬɘ Űɘɠ ŬɜŬɛŮɑɝŮɘɠ ˊɞɡ ŮɑɢŬɜ ˊɟɞəɚɖɗŮɑ ɚɧɔɤ Űɞɡ 

ˊɟɞɓɚɐɛŬŰɞɠ əŬŰŬɔɟŬűɐɠ ˊɞɡ ŮɑɢŮ ɛŮŰŬűŮɟɗŮɑ ůŰɘɠ ůɡɔɢɤɜŮɡɛɏɜŮɠ ŮɘəɧɜŮɠ. 

 

 

 

ɆɢɐɛŬ 5.9 - ȷɛˊŮɚɞŰŮɛɎɢɘŬ ůŰɖ ˊŬɔɢɟɤɛŬŰɘəɐ ŮɘəɧɜŬ Űɞɡ ȷɛɡɜŰŬɑɞɡ (ˊɎɜɤ) əŬɘ Űɞɡ 
ɀŮɔŬˊɚŬŰɎɜɞɡ (əɎŰɤ). ȾŬɘ ůŰɘɠ ŭɨɞ ˊŮɟɘˊŰɩůŮɘɠ ˊŬɟŬŰɖɟɞɨɜŰŬɘ ȭȭŭɘŬɔɟŬɛɛɑůŮɘɠȭȭ Ŭˊɧ əɎˊɞɘɞ 

ŰŮɢɜɘəɧ ůűɎɚɛŬ əŬŰɎ Űɖɜ əŬŰŬɔɟŬűɐ. 
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5.3.3 ȷɜŬɚɡŰɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ ŬɜɎ ŮɘəɧɜŬ 

ɆŰɘɠ ŮˊɧɛŮɜŮɠ ˊŬɟŬɔɟɎűɞɡɠ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŬɜŬɚɡŰɘəɎ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɔɘŬ Űɘɠ 

ŰŬɝɘɜɞɛɐůŮɘɠ Űɤɜ ŭɘŬűɞɟŮŰɘəɩɜ ˊɞɘəɘɚɘɩɜ Ŭɛˊɏɚɞɡ ɛŮ Űɘɠ ŰŬɝɘɜɞɛɖɛɏɜŮɠ ŮɘəɧɜŮɠ əŬɘ 

ɛŮ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ˊɞůɞŰɘəɐɠ Ŭɝɘɞɚɧɔɖůɖɠ ůŮ ŮˊɑˊŮŭɞ ŮɘəɞɜɞůŰɞɘɢŮɑɞɡ əŬɘ ůŮ 

ŮˊɑˊŮŭɞ ŬɛˊŮɚɞŰŮɛŬɢɑɞɡ. ȼ ˊŬɟɞɡůɑŬůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ɗŬ ɔɑɜŮɘ ŬɜɎ ŮɘəɧɜŬ 

ˊɞɡ ŰŬɝɘɜɞɛɐɗɖəŮ, Ůɜɩ ůŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ ˊŬɟɎɚɚɖɚŬ ɛŮ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɞɡ 

ŭɘŬɢɤɟɘůɛɞɨ ůŰɘɠ ŮɜŰɞˊɘůɛɏɜŮɠ ɔɟŬɛɛɏɠ űɨŰŮɡůɖɠ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ əŬɘ ŰŬ ŬɜŰɑůŰɞɘɢŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ŰŬɝɘɜɞɛɐůŮɤɜ Ůɚɏɔɢɞɡ ůŰɖɠ ˊɞɚɡűŬůɛŬŰɘəɏɠ ŮɘəɧɜŮɠ 

ɢŬɛɖɚɧŰŮɟɖɠ ɢɤɟɘəɐɠ ŬɜɎɚɡůɖɠ. 

- ɇɟɎˊŮɕŬ WV2 

ɆŰɖɜ ˊŮɟɘɞɢɐ Űɖɠ ɇɟɎˊŮɕŬɠ ɛŮɚŮŰɐɗɖəŬɜ əŬɘ ůɡɛɛŮŰŮɑɢŬɜ ůŰɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ ŮˊŰɎ 

ŭɘŬűɞɟŮŰɘəɏɠ ˊɞɘəɘɚɑŮɠ ɐ əɚɩɜɞɘ ˊɞɘəɘɚɘɩɜ əŬɘ ůɡɔəŮəɟɘɛɏɜŬ ɞɘ: Merlot, Riesling, 

Sauvignon Blanc əɚɩɜɞɠ I, Sauvignon Blanc əɚɩɜɞɠ II, Syrah əɚɩɜɞɠ I, Syrah 

əɚɩɜɞɠ II, ɆŰŬűɑŭŬ. ɈɚɞˊɞɘɐɗɖəŬɜ ŰŬɝɘɜɞɛɐůŮɘɠ ɛŮ ŰɏůůŮɟɘɠ, ˊɏɜŰŮ, ɏɝɘ əŬɘ ŮˊŰɎ 

ˊɞɘəɘɚɑŮɠ/əɚɩɜɞɡɠ Űɖ űɞɟɎ. 

ɆŰɞ ɆɢɐɛŬ 5.10 ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ ŰŬɝɘɜɞɛɖɛɏɜŮɠ ŮɘəɧɜŮɠ ɔɘŬ Űɞ ŭɘŬɢɤɟɘůɛɧ əŬɘ 

ůŰɞɡɠ ŭɨɞ Űɨˊɞɡɠ Ůɘəɧɜɤɜ. ɀŮ ɞˊŰɘəɐ ˊŬɟŬŰɐɟɖůɖ ŮˊɘůɖɛŬɑɜŮŰŬɘ ɧŰɘ ɧůɞ ŬɡɝɎɜŮŰŬɘ 

ɞ Ŭɟɘɗɛɧɠ Űɤɜ ˊɞɘəɘɚɘɩɜ ˊɞɡ ůɡɛɛŮŰɏɢɞɡɜ ůŰɖɜ ŰŬɝɘɜɧɛɖůɖ ˊŬɟŬŰɖɟɞɨɜŰŬɘ 

ˊŮɟɘůůɧŰŮɟŮɠ ɚŬɜɗŬůɛɏɜŮɠ ˊŮɟɘˊŰɩůŮɘɠ ŰŬɝɘɜɞɛɐůŮɤɜ. Ƀɘ ˊɞɘəɘɚɑŮɠ Merlot, 

Sauvignon Blanc (I, II) əŬɘ Syrah I ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɖɜ ɛŮɔŬɚɨŰŮɟɖ ɏəŰŬůɖ Űɞɡɠ 

ɞɟɗɎ ŮɜŰɞˊɘůɛɏɜŮɠ Ůɜɩ ŬɜŬɛŮɑɝŮɘɠ əŬɘ ɚɎɗɖ ŰŬɝɘɜɞɛɐůŮɤɜ ŮɜŰɞˊɑɕɞɜŰŬɘ əɡɟɑɤɠ ůŰŬ 

ŬɛˊŮɚɞŰŮɛɎɢɘŬ Űɤɜ ˊɞɘəɘɚɘɩɜ Syrah II, Riesling əŬɘ ɆŰŬűɑŭŬ. Ƀɘ ŰŬɝɘɜɞɛɖɛɏɜɞɘ ɢɎɟŰŮɠ 

ɔɘŬ Űɞ ŭɘŬɢɤɟɘůɛɧ ˊɎɜɤ ůŰo canopy Űɖɠ pan-sharpened ŮɘəɧɜŬɠ əŬɘ Űɖɠ 

ˊɞɚɡűŬůɛŬŰɘəɐɠ ˊŬɟɞɡůɘɎɕɞɡɜ ɛŮɔɎɚɖ ɞɛɞɘɧŰɖŰŬ ɞˊŰɘəɎ, ɔŮɔɞɜɧɠ ˊɞɡ ŮəűɟɎɕŮŰŬɘ 

əŬɘ ůŰŬ ˊɞůɞůŰɎ Overall Accuracy (O.A.) ˊɞɡ ŮɑɜŬɘ ŮɝŬɘɟŮŰɘəɎ ˊŬɟŬˊɚɐůɘŬ.  

ɄŮɟɘůůɧŰŮɟŮɠ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ŰŬɝɘɜɞɛɐůŮɤɜ ŭɑɜŮɘ ɖ ɛŮɚɏŰɖ 

Űɤɜ ˊɘɜɎəɤɜ ůɡůɢɏŰɘůɖɠ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ɛŮ ŰŬ ŭŮŭɞɛɏɜŬ Ůɚɏɔɢɞɡ. ũɘŬ ɚɧɔɞɡɠ 

ŮɡəɞɚɑŬɠ Űɖɠ ŬɜɎɔɜɤůɖɠ Űɞɡ ˊŬɟɧɜŰɞɠ ŰŮɨɢɞɡɠ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ ˊɑɜŬəŮɠ 

ůɡůɢɏŰɘůɖɠ (ůŮ pixel əŬɘ plot level) ɔɘŬ Űɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ ɛŮ Űɞ ɛŮɔŬɚɨŰŮɟɞ ˊɚɐɗɞɠ 

ˊɞɘəɘɚɘɩɜ. Ƀɘ ˊɑɜŬəŮɠ əŬɘ Űɤɜ ɞɚɘɔɞˊɚɖɗɏůŰŮɟɤɜ ŰŬɝɘɜɞɛɐůŮɤɜ ˊŬɟŬŰɑɗŮɜŰŬɘ ůŰɞ 

ˊŬɟɎɟŰɖɛŬ. ɆŮ ɧɚŮɠ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ ŰŬɝɘɜɞɛɐůŮɤɜ ŰŬ ˊɞůɞŰɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ 

ˊŬɟɞɡůɑŬůŬɜ ɡɣɖɚɐ ɞɛɞɘɧŰɖŰŬ ŬɜɎɛŮůŬ ůŰŬ ŭɨɞ datasets (pan-sharpened əŬɘ multi) 

ůɢŮŰɘəɎ ɛŮ Űɘɠ əŬɚɨŰŮɟŬ ŮɜŰɞˊɘůɛɏɜŮɠ ˊɞɘəɘɚɑŮɠ əŬɘ Űɘɠ ŬɜŬɛŮɑɝŮɘɠ ŬɜɎɛŮůŬ ůŰɘɠ 

ŭɘŬűɞɟŮŰɘəɏɠ ˊɞɘəɘɚɑŮɠ. 

ȺˊɘɓŮɓŬɘɩɜɞɜŰŬɠ Űɘɠ ɞˊŰɘəɏɠ ˊŬɟŬŰɖɟɐůŮɘɠ ɞɘ ˊɑɜŬəŮɠ ůɡůɢɏŰɘůɖɠ ˊŬɟɞɡůɘɎɕɞɡɜ 

ɡɣɖɚɧŰŮɟŬ ˊɞůɞůŰɎ ŮɜŰɞˊɘůɛɞɨ əŬɘ ɢŬɛɖɚɎ ˊɞůɞůŰɎ ŬɜŬɛŮɑɝŮɤɜ ɔɘŬ Űɘɠ ˊɞɘəɘɚɑŮɠ 

Merlot, Sauvignon Blanc (I, II) əŬɘ Syrah I. ɉŬɛɖɚɧŰŮɟŬ ˊɞůɞůŰɎ ŮɜŰɞˊɘůɛɞɨ 

ŮˊɘŰɡɔɢɎɜɞɡɜ ɞɘ ˊɞɘəɘɚɑŮɠ Syrah II, Riesling əŬɘ ɆŰŬűɑŭŬ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ ɖ ˊɞɘəɘɚɑŬ 

Syrah II ˊŬɟɞɡůɑŬůŮ ɡɣɖɚɎ ˊɞůɞůŰɎ ŬɜŬɛŮɑɝŮɤɜ (>20%) ɛŮ Űɞ Riesling əŬɘ Űɖ 

ɆŰŬűɑŭŬ. ȷɝɘɞůɖɛŮɑɤŰɞ ŮɑɜŬɘ Ůˊɑůɖɠ ɧŰɘ ɞɘ ŭɘŬűɞɟŮŰɘəɞɑ əɚɩɜɞɘ Űɤɜ ɑŭɘɤɜ ˊɞɘəɘɚɘɩɜ 

ŭŮɜ ˊŬɟɞɡůɑŬůŬɜ ůɖɛŬɜŰɘəɎ ˊɞůɞůŰɎ ŬɜŬɛŮɑɝŮɤɜ (<15%). Ƀ əɚɩɜɞɠ Syrah I 

ˊŬɟɞɡůɑŬůŮ ůɢŮŭɧɜ ůŮ ɧɚŮɠ Űɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ ŬɜŬɛŮɑɝŮɘɠ əŬɘ ɛŮ Űɞɡɠ ŭɨɞ əɚɩɜɞɡɠ Űɞɡ 

Sauvignon Blanc, ɛŮ ˊɞůɞůŰɎ Űɖɠ ŰɎɝɖɠ Űɞɡ 12%. ɆŰŬ ɔŮɜɘəŮɡɛɏɜŬ ŬˊɞŰŮɚɏůɛŬŰŬ ůŮ 

ŮˊɑˊŮŭɞ ŬɛˊŮɚɞŰŮɛŬɢɑɞɡ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɐŰŬɜ 100% ŮˊɘŰɡɢɖɛɏɜŬ ɔɘŬ Űɘɠ 
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ŰŬɝɘɜɞɛɐůŮɘɠ ŬɜɎɛŮůŬ ůŮ ŰɏůůŮɟɘɠ, ˊɏɜŰŮ əŬɘ ɏɝɘ ˊɞɘəɘɚɑŮɠ-əɚɩɜɞɡɠ, Ůɜɩ ɔɘŬ Űɘɠ 

ŰŬɝɘɜɞɛɐůŮɘɠ ɛŮ ŮˊŰɎ ˊɞɘəɘɚɑŮɠ, 2 Ŭˊɧ ŰŬ 3 ŬɛˊŮɚɞŰŮɛɎɢɘŬ əŬɚɚɘɏɟɔŮɘŬɠ Syrah ȽȽ 

ŰŬɝɘɜɞɛɐɗɖəŬɜ ɚŬɜɗŬůɛɏɜŬ ɤɠ ɆŰŬűɑŭŬ ůŰɘɠ ŮɜŰɞˊɘůɛɏɜŮɠ ɔɟŬɛɛɏɠ űɨŰŮɡůɖɠ Űɖɠ 

ůɡɔɢɤɜŮɡɛɏɜɖɠ ŮɘəɧɜŬɠ, əŬɘ ŬɜŰɑůŰɞɘɢŬ 1 Ŭˊɧ ŰŬ 3 ůŰɖɜ ˊɞɚɡűŬůɛŬŰɘəɐ ŮɘəɧɜŬ. ɇŬ 

ˊɞůɞůŰɎ Overall Accuracy əŬɘ ɔɘŬ Űɘɠ ŰɏůůŮɟɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ Űɤɜ ŭɨɞ ŭɘŬűɞɟŮŰɘəɩɜ 

ˊɟɞůŮɔɔɑůŮɤɜ ɐŰŬɜ ůɢŮŭɧɜ ɑůŬ. 

 

ǧȆŬȐȒȍȆůȉȕȎ ǲȌȆȇȆȈȆȗȊ ůŰȄȊ WV2 ŰȄȎ ǵȍǼɸŮȃŬȎ 

On detected canopy (0.5m) On multi image (0.2m) 

# Ʉɞɘəɘɚɘɩɜ: 4 

Ƀȷ: 75% (pixel), 100% (plot) Ƀȷ: 75% (pixel), 100% (plot) 

  

# Ʉɞɘəɘɚɘɩɜ: 5 

Ƀȷ: 72% (pixel), 100% (plot) Ƀȷ: 72% (pixel), 100% (plot) 

  

 

 

 

 

 

 

 

 

 


































































































