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ȺɡɢŬɟɘůŰɑŮɠ 

 

ȼ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ ŮəˊɞɜɐɗɖəŮ ůŰɞɜ ŰɞɛɏŬ ɉŬɟŰɞɔɟŬűɑŬɠ Űɖɠ Ɇɢɞɚɐɠ 

ȷɔɟɞɜɧɛɤɜ əŬɘ ɇɞˊɞɔɟɎűɤɜ ɀɖɢŬɜɘəɩɜ Űɞɡ Ⱥɗɜɘəɞɨ ɀŮŰůɧɓɘɞɡ ɄɞɚɡŰŮɢɜŮɑɞɡ əŬɘ 

ůɖɛŬŰɞŭɞŰŮɑ Űɖɜ ɞɚɞəɚɐɟɤůɖ Űɞɡ əɨəɚɞɡ Űɤɜ ˊɟɞˊŰɡɢɘŬəɩɜ ɛɞɡ ůˊɞɡŭɩɜ. ȼ Ůəˊɚɐɟɤůɖ ŬɡŰɐɠ 

Űɖɠ ŮɟɔŬůɑŬɠ ɗŬ ɐŰŬɜ ŬŭɨɜŬŰɖ ɢɤɟɑɠ Űɖɜ ůɡɛɓɞɚɐ ˊɟɞůɩˊɤɜ Űɞɡ ŬəŬŭɖɛŬɥəɞɨ ɢɩɟɞɡ əŬɘ ɧɢɘ 

ɛɧɜɞ. 

ȷɟɢɘəɎ, ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɞɜ ȾŬɗɖɔɖŰɐ ȺɀɄ, ə. ȸɨɟɤɜŬ ɁɎəɞ, ɔɘŬ Űɖɜ ˊɟɞŰɟɞˊɐ 

ŮɜŬůɢɧɚɖůɖɠ ɛŮ Űɞ ůɡɔəŮəɟɘɛɏɜɞ ɗɏɛŬ əŬɘ Űɖɜ ŮˊɑɓɚŮɣɖ Űɖɠ ŮɟɔŬůɑŬɠ. 

ȽŭɘŬɑŰŮɟŬ ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɖɜ əŬ. ȷɜŭɟɘŬɜɐ ɆəɞˊŮɚɑŰɖ, ȹɘŭɎəŰɤɟ Űɖɠ Ɇɢɞɚɐɠ 

ȷɔɟɞɜɧɛɤɜ əŬɘ ɇɞˊɞɔɟɎűɤɜ ɀɖɢŬɜɘəɩɜ ɔɘŬ Űɖ ůɖɛŬɜŰɘəɐ əŬɗɞŭɐɔɖůɖ, Űɖɜ ŮɜɗɎɟɟɡɜůɖ əŬɘ 

Űɖɜ ɡˊɞůŰɐɟɘɝɖ ˊɞɡ ɛɞɡ ˊɟɞůɏűŮɟŮ əŬɗô ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ɛŮɚɏŰɖɠ. Ƀɘ ˊɞɚɨŰɘɛŮɠ ůɡɛɓɞɡɚɏɠ 

Űɖɠ ŬˊɞŰɏɚŮůŬɜ əŬɗɞɟɘůŰɘəɧ ˊŬɟɎɔɞɜŰŬ ůŰɖɜ ŮˊɘŰɡɢɐ ɞɚɞəɚɐɟɤůɖ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ 

əŬɘ Űɖɜ ŮɡɢŬɟɘůŰɩ ɗŮɟɛɎ ɔɘŬ ŬɡŰɧ. 

ɇɏɚɞɠ, ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɞɡ ɔɞɜŮɑɠ ɛɞɡ, ȼɚɑŬ əŬɘ Ⱥɚɏɜɖ əŬɘ Űɞɜ ŬŭŮɟűɧ ɛɞɡ 

ũɘɩɟɔɞ ɔɘŬ Űɖ ŭɨɜŬɛɖ ˊɞɡ ɛɞɡ ŭɑɜɞɡɜ ɜŬ ůɡɜŮɢɑɕɤ əŬɘ ɜŬ Ůəˊɚɖɟɩɜɤ Űɞɡɠ ůŰɧɢɞɡɠ ɛɞɡ. 
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ɄŮɟɑɚɖɣɖ 

 

ɆŰɖ ůɖɛŮɟɘɜɐ Ůˊɞɢɐ ˊŬɟŬŰɖɟŮɑŰŬɘ ɛɑŬ ɟŬɔŭŬɑŬ Ůɝɏɚɘɝɖ Űɖɠ ȺɗŮɚɞɜŰɘəɐɠ ũŮɤɔɟŬűɘəɐɠ 

ɄɚɖɟɞűɞɟɑŬɠ (Volunteered Geographic Information) ɖ ɞˊɞɑŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Ůɡɟɏɤɠ ɤɠ 

ˊɖɔɐ ŭŮŭɞɛɏɜɤɜ ůŮ ŭɘɎűɞɟɞɡɠ ŰɞɛŮɑɠ əŬɘ ɡˊɖɟŮůɑŮɠ ɧˊɤɠ ɖ ˊŬɟŬəɞɚɞɨɗɖůɖ 

ˊŮɟɘɓŬɚɚɞɜŰɘəɩɜ űŬɘɜɞɛɏɜɤɜ, ɖ ŭɘŬɢŮɑɟɘůɖ əŬŰŬůŰɟɞűɩɜ əŬɘ əɟɑůŮɤɜ, ɖ ŬɜɎɚɡůɖ Űɖɠ 

Ŭɜɗɟɩˊɘɜɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ, ɖ ɢŬɟŰɞɔɟɎűɖůɖ ˊŮɟɘɞɢɩɜ ə.Ɏ. 

 

 ɆŰɞɜ ŰɞɛɏŬ Űɖɠ ɉŬɟŰɞɔɟŬűɑŬɠ ɖ ůɡɛɓɞɚɐ Űɖɠ ŮɗŮɚɞɜŰɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ ŮɑɜŬɘ ɛŮɔɎɚɖ, 

əŬɗɩɠ ˊɟɞůűɏɟŮɘ ɛɑŬ ˊɚɖɗɩɟŬ ŮɡɏɚɘəŰɤɜ ŭŮŭɞɛɏɜɤɜ ɢɤɟɑɠ əɧůŰɞɠ əɎɜɞɜŰŬɠ ˊɘɞ Ůɨəɞɚɖ 

Űɖ ŭɖɛɘɞɡɟɔɑŬ ɜɏɤɜ ɢŬɟŰɩɜ əŬɘ Űɖ ɓŮɚŰɑɤůɖ ˊŬɚŬɘɧŰŮɟɤɜ. Ƀɘ Ⱥɗɜɘəɞɑ ɉŬɟŰɞɔɟŬűɘəɞɑ 

ɃɟɔŬɜɘůɛɞɑ ɢɟɖůɘɛɞˊɞɘɞɨɜ Ůˊɑůɖɠ Űɘɠ ŮɗŮɚɞɜŰɘəɏɠ ɔŮɤɔɟŬűɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɖ ůɡɜŮɢɐ 

Ůɜɖɛɏɟɤůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɞɡɠ. ɄŬɟɎ ŰŬ ˊɞɚɚɎ ˊɚŮɞɜŮəŰɐɛŬŰŬ ˊɞɡ ˊŬɟɞɡůɘɎɕŮɘ, ɖ 

ŮŰŮɟɞɔɏɜŮɘŬ ˊɞɡ Űɖ ŭɘŬəɟɑɜŮɘ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɘɠ ŭɘŬűɞɟŮŰɘəɏɠ ŰŮɢɜɞɚɞɔɑŮɠ əŬɘ ŰŬ 

ŮɟɔŬɚŮɑŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ Űɖ ůɡɚɚɞɔɐ Űɖɠ ɏɢŮɘ ɞŭɖɔɐůŮɘ ˊɞɚɚɞɨɠ ɛŮɚŮŰɖŰɏɠ ůŰɖɜ 

ŬɜɎˊŰɡɝɖ əŬŰɎɚɚɖɚɤɜ ɛŮɗɧŭɤɜ ɔɘŬ Űɖɜ ŮəŰɑɛɖůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɖɠ. 

 

ȼ ŮɟɔŬůɑŬ ŮůŰɘɎɕŮɘ ůŰɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ɚɞɔɘəɐɠ ůɡɜɏˊŮɘŬɠ əŬɘ Űɖɠ ˊɚɖɟɧŰɖŰŬɠ Űɖɠ 

ŮɗŮɚɞɜŰɘəɐɠ ɔŮɤɔɟŬűɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ ɛŮ Űɖ ɢɟɐůɖ ŭŮɘəŰɩɜ ˊɞɡ Ŭɝɘɞˊɞɘɞɨɜ ɛɧɜɞ ŰŬ 

ŮɗŮɚɞɜŰɘəɎ ŭŮŭɞɛɏɜŬ əŬɘ ɧɢɘ ŭŮŭɞɛɏɜŬ Ŭˊɧ Ůˊɑůɖɛɞɡɠ űɞɟŮɑɠ. ȼ ŮəŰɑɛɖůɖ Űɖɠ ůɡɜɏˊŮɘŬɠ 

əŬɘ Űɖɠ ˊɚɖɟɧŰɖŰŬɠ ɓŬůɑɕŮŰŬɘ ůŰɘɠ Űɞˊɞɚɞɔɘəɏɠ əŬɘ Űɞˊɞ ï Ůɜɜɞɘɞɚɞɔɘəɏɠ ůɢɏůŮɘɠ ˊɞɡ 

ˊɟɏˊŮɘ ɜŬ ɘəŬɜɞˊɞɘɞɨɜ ŰŬ ɔŮɤɔɟŬűɘəɎ ůŰɞɘɢŮɑŬ ˊɞɡ əŬŰŬɔɟɎűɞɜŰŬɘ, ŬɝɘɞˊɞɘɩɜŰŬɠ 

ˊŬɟɎɚɚɖɚŬ Űɖɜ ˊɚɖɟɞűɞɟɑŬ Űɖɠ ɗɏůɖɠ Űɞɡɠ əŬɘ Űɤɜ ˊŮɟɘɔɟŬűɘəɩɜ ɘŭɘɞŰɐŰɤɜ Űɞɡɠ. 

ũɘŬ  Űɖɜ ŮˊɑŰŮɡɝɖ Űɖɠ ŮəŰɑɛɖůɖɠ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɤɜ ŮɗŮɚɞɜŰɘəɩɜ ɔŮɤɔɟŬűɘəɩɜ 

ŭŮŭɞɛɏɜɤɜ ŬɜŬˊŰɨɢɗɖəŮ ɏɜŬ ŮɟɔŬɚŮɑɞ Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ ůɡɜɏˊŮɘŬɠ əŬɘ Űɖɠ ́ɚɖɟɧŰɖŰɎ Űɖɠ 

ůŰɞ ɆɨůŰɖɛŬ ũŮɤɔɟŬűɘəɩɜ Ʉɚɖɟɞűɞɟɘɩɜ ArcGIS ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ŮɗŮɚɞɜŰɘəɎ ŭŮŭɞɛɏɜŬ 

Ŭˊɧ Űɞ ˊɘɞ ɔɜɤůŰɧ ůɡɛɛŮŰɞɢɘəɧ ɏɟɔɞ, Űɞ OpenStreetMap. ɇɞ ŮɟɔŬɚŮɑɞ ŬűɞɟɎ Űɘɠ Ůɝɐɠ 

ɢɤɟɘəɏɠ ɞɜŰɧŰɖŰŮɠ: ůɖɛŮɑŬ ŮɜŭɘŬűɏɟɞɜŰɞɠ, əŰɐɟɘŬ, ɢɟɐůŮɘɠ ɔɖɠ, ˊɞɚɨɔɤɜŬ űɨůɖɠ, ɞŭɘəɧ 

ŭɑəŰɡɞ, ůɘŭɖɟɞŭɟɞɛɘəɧ ŭɑəŰɡɞ əŬɘ ɡŭɟɞɚɞɔɘəɧ ŭɑəŰɡɞ. ɇɞ ŮɟɔŬɚŮɑɞ ŬɝɘɞɚɞɔŮɑ Űɖɜ ˊɞɘɧŰɖŰŬ 

Űɤɜ ŮɗŮɚɞɜŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ ˊŬɟŬɗɏŰɞɜŰŬɠ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ŮəŰɑɛɖůɖɠ ůŮ ɞˊŰɘəɐ əŬɘ 

ůŮ ˊɞůɞŰɘəɐ ɛɞɟűɐ.  



 

 

8 

 

 

  

Abstract 

Nowadays there is a rapid development of Volunteered Geographic Information which 

is widely used as a data source in various sectors and services such as environmental 

monitoring, disaster and crisis management, human movement analysis, mapping of areas 

etc.  

 

In the field of Cartography, the contribution of Volunteered Geographic Information is 

indisputable, as it offers a large amount of flexible data at no cost, making it easier to create 

new maps and improve the older ones. National Cartographic Organizations also use 

Volunteered Geographic Information to keep them up-to-date. Despite its many advantages, 

the heterogeneity that distinguishes it in combination with the use of different technologies 

and tools, has led many researchers to develop appropriate methods for assessing its quality. 

 

The study focuses on assessing the logical consistency and completeness of 

Volunteered Geographic Information, using indicators that utilize only volunteered data 

instead of the authoritative data. The assessment of consistency and completeness is based 

on the topological and topo ï semantic relationships of the geographic data, the degree of 

identification of the descriptive attributes of the spatial data and their position. 

 

In order to achieve the assessment of the quality of Volunteered Geographic 

Information, a tool for assessing its consistency and completeness has been developed in the 

Geographic Information System ArcGIS using volunteered data from the most known 

collaborative project, OpenStreetMap. The tool is related to the following spatial entities: 

points of interest, buildings, land uses, polygons of nature, road network, rail network and 

hydrological network. This new tool uses indicators that evaluate the logical consistency, 

the completeness and the topological relationships of the Volunteered Geographic 

Information dataset itself and display the evaluation results. 
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ȾȺūȷȿȷȽɃ 1 

1. ȺɘůŬɔɤɔɐ 

ȼ ɟŬɔŭŬɑŬ Ůɝɏɚɘɝɖ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɖɜ ŬɡɝŬɜɧɛŮɜɖ ŰɎůɖ Űɤɜ Ŭɜɗɟɩˊɤɜ 

ɜŬ ůɡɛɓɎɚɚɞɡɜ ŮɗŮɚɞɜŰɘəɎ ůŮ ŭɘɎűɞɟŮɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ɓɞɖɗɐůɞɡɜ ůŰɖɜ 

ˊŬɟŬɔɤɔɐ əɎˊɞɘɞɡ ɏɟɔɞɡ əŬɘ ɜŬ ɓɟŮɗɞɨɜ ɞɘəɞɜɞɛɘəɧŰŮɟŮɠ əŬɘ ˊɘɞ ˊɟŬəŰɘəɏɠ ɚɨůŮɘɠ, ɞŭɐɔɖůŮ ůŮ 

ɏɜŬ űŬɘɜɧɛŮɜɞ Űɞ ɞˊɞɑɞ ɞɜɞɛɎɕŮŰŬɘ ˊɚɖɗɞˊɞɟɘůɛɧɠ (crowdsourcing). Ƀ ˊɚɖɗɞˊɞɟɘůɛɧɠ ŮɑɜŬɘ ɛɑŬ 

ɛɞɟűɐ ůɡɚɚɞɔɘəɐɠ ŭɘŬŭɘəŰɡŬəɐɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ůŰɖɜ ɞˊɞɑŬ ɏɜŬ ɎŰɞɛɞ, ɏɜŬ ɑŭɟɡɛŬ, ɏɜŬɠ ɛɖ 

əŮɟŭɞůəɞˊɘəɧɠ ɞɟɔŬɜɘůɛɧɠ ɐ ɛɑŬ ŮŰŬɘɟŮɑŬ ˊɟɞŰŮɑɜŮɘ ůŮ ɛɑŬ ɞɛɎŭŬ ŬŰɧɛɤɜ ɛŮ ˊɞɑəɘɚŮɠ ɔɜɩůŮɘɠ, 

ŮŰŮɟɞɔɏɜŮɘŬ əŬɘ Ŭɟɘɗɛɧ, ɛɏůɤ ɛɑŬɠ ŬɜɞɘɢŰɐɠ ˊɟɧůəɚɖůɖɠ, ɜŬ ŬɜŬɚɎɓɞɡɜ ŮɗŮɚɞɜŰɘəɎ ɛɘŬ ŮɟɔŬůɑŬ. 

ȼ ŬɜɎɚɖɣɖ Űɖɠ ŮɟɔŬůɑŬɠ, ɖ ɞˊɞɑŬ ˊɞɘəɑɚɚŮɘ ůŮ ˊɞɚɡˊɚɞəɧŰɖŰŬ əŬɘ ůŰɞ ɓŬɗɛɧ ůŰɞɜ ɞˊɞɑɞ ŮɑɜŬɘ 

ɢɤɟɘůɛɏɜɖ əŬɘ ůŰɖɜ ɞˊɞɑŬ Űɞ ˊɚɐɗɞɠ ˊɟɏˊŮɘ ɜŬ ůɡɛɛŮŰɎůɢŮɘ ɛŮ ˊɟɞůɤˊɘəɐ ŮɟɔŬůɑŬ, ɢɟɐɛŬŰŬ, 

ɔɜɩůɖ, ŮɛˊŮɘɟɑŬ, ˊŮɟɘɚŬɛɓɎɜŮɘ ˊɎɜŰɞŰŮ ŬɛɞɘɓŬɑɞ ɧűŮɚɞɠ əŬɘ ɔɘŬ Űɘɠ ŭɨɞ ˊɚŮɡɟɏɠ. Ƀɘ ɢɟɐůŰŮɠ 

ɚŬɛɓɎɜɞɡɜ Űɖɜ ɘəŬɜɞˊɞɑɖůɖ əɎˊɞɘŬɠ ŬɜɎɔəɖɠ Űɞɡɠ, ŮɑŰŮ ŬɡŰɐ ŮɑɜŬɘ ŮˊɘɓɟɎɓŮɡůɖ, ŮɑŰŮ əɞɘɜɤɜɘəɐ 

ŬɜŬɔɜɩɟɘůɖ, ˊɟɞůɤˊɘəɐ ɘəŬɜɞˊɞɑɖůɖ, ŬɜɎˊŰɡɝɖ ŬŰɞɛɘəɩɜ ɘəŬɜɞŰɐŰɤɜ ůŮ əɎˊɞɘɞ ŰɞɛɏŬ, Ůɜɩ ɞ 

ŮəəɘɜɖŰɐɠ Űɖɠ ˊɟɤŰɞɓɞɡɚɑŬɠ (ˊɚɖɗɞˊɞɟɘůŰɐɠ) ŬˊɞəŰɎ əŬɘ ɢɟɖůɘɛɞˊɞɘŮɑ ˊɟɞɠ ɧűŮɚɧɠ Űɞɡ, ŬɡŰɎ 

ˊɞɡ ɏɢŮɘ ůɡɜŮɘůűɏɟŮɘ ɞ ɢɟɐůŰɖɠ ůŰɞ ŮɔɢŮɑɟɖɛŬ, ŰŬ ɞˊɞɑŬ ŮɝŬɟŰɩɜŰŬɘ Ŭˊɧ Űɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ ˊɞɡ 

ɏɢŮɘ ŬɜŬɚɎɓŮɘ ɞ ɢɟɐůŰɖɠ (Arolas and Guevara, 2012). ɆŰɘɠ ɛɏɟŮɠ ɛŬɠ, ɞ ˊɚɖɗɞˊɞɟɘůɛɧɠ ɏɢŮɘ 

ɛŮŰŬűŮɟɗŮɑ əɡɟɑɤɠ ůŮ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ɛɏůɤ ŭɘŬŭɘəŰɨɞɡ (Internet). ȼ ŬɜɎˊŰɡɝɖ Űɤɜ 

ůɡɜŮɟɔŬŰɘəɩɜ ɡˊɖɟŮůɘɩɜ ůŰɞ ŭɘŬŭɑəŰɡɞ, ɖ ŮɗŮɚɞɜŰɘəɐ ůɡɛɛŮŰɞɢɐ əŬɘ ŰŬ ɏɟɔŬ ŬɜɞɘɢŰɞɨ 

ˊŮɟɘŮɢɞɛɏɜɞɡ ŭŮŭɞɛɏɜɤɜ ɞŭɖɔɞɨɜ ůŮ ɛɑŬ ɜɏŬ ůɡɚɚɞɔɘəɐ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ ůŰɞɜ ɄŬɔəɧůɛɘɞ ɘůŰɧ 

ɛŮ ŬˊɞŰɏɚŮůɛŬ ŮɗŮɚɞɜŰɏɠ ɜŬ ŬɜŬɚŬɛɓɎɜɞɡɜ ůɡɚɚɞɔɘəɎ ɜŬ ŮəŰŮɚɏůɞɡɜ ɏɜŬ ɏɟɔɞ ɐ ɜŬ ˊɟɞůűɏɟɞɡɜ 

ɛɑŬ ɡˊɖɟŮůɑŬ, ɛɞɘɟɎɕɞɜŰŬɠ ɛŮŰŬɝɨ Űɞɡɠ Űɖɜ ˊɟɞůˊɎɗŮɘŬ əŬɘ ˊɟɞůűɏɟɞɜŰŬɠ ŮɚŮɨɗŮɟŬ ŰŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ (Wikipedia, 2018). 

ȼ ȺɗŮɚɞɜŰɘəɐ ũŮɤɔɟŬűɘəɐ ɄɚɖɟɞűɞɟɑŬ (Volunteered Geographic Information ï VGI), ɛɑŬ 

Ůɘŭɘəɐ ˊŮɟɑˊŰɤůɖ Űɞɡ ˊɚɖɗɞˊɞɟɘůɛɞɨ ˊɞɡ ŭɖɛɘɞɡɟɔŮɑŰŬɘ Ŭˊɧ Űɞɡɠ ɢɟɐůŰŮɠ, ŮˊɘŰɟɏˊŮɘ ůŰɞɡɠ 

ˊɞɚɑŰŮɠ ɜŬ ɏɢɞɡɜ ˊɘɞ ŮɜŮɟɔɧ ɟɧɚɞ ůŰɘɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ɢŬɟŰɞɔɟŬűɘəɞɨ ůɢŮŭɘŬůɛɞɨ əŬɘ 

ɔŮɤˊɚɖɟɞűɞɟɘəɐɠ. ɄɟɧəŮɘŰŬɘ ɔɘŬ Űɖ ůɡɚɚɞɔɐ, Űɖ ůɡɔəɏɜŰɟɤůɖ əŬɘ Űɖ ŭɘɎŭɞůɖ ɔŮɤɔɟŬűɘəɩɜ 

ŭŮŭɞɛɏɜɤɜ, ɛɏůɤ Űɖɠ Ŭɝɘɞˊɞɑɖůɖɠ ŮɟɔŬɚŮɑɤɜ, ˊɞɡ ˊŬɟɏɢɞɜŰŬɘ ɞɘəŮɘɞɗŮɚɩɠ Ŭˊɧ ɘŭɘɩŰŮɠ 

(Wikipedia, 2018). ɃɟɘůɛɏɜŬ ˊŬɟŬŭŮɑɔɛŬŰŬ ˊɞɡ ůŰɖɟɑɕɞɜŰŬɘ ůŰɞ űŬɘɜɧɛŮɜɞ ŬɡŰɧ ŮɑɜŬɘ ŰŬ 

ŬəɧɚɞɡɗŬ. WikiMapia (www.wikimapia.org/), OpenStreetMap (www.openstreetmap.org), 

Yandex.Map.editor ( https://mapeditor.yandex.com/) ə.Ɏ. Ƀɘ ɘůŰɞůŮɚɑŭŮɠ ŬɡŰɏɠ ˊŬɟɏɢɞɡɜ ɔŮɜɘəɏɠ 

ɢŬɟŰɞɔɟŬűɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ əŬɘ ŮˊɘŰɟɏˊɞɡɜ ůŰɞɡɠ ɢɟɐůŰŮɠ ɜŬ ŭɖɛɘɞɡɟɔɞɨɜ Űɞ ŭɘəɧ Űɞɡɠ 

ˊŮɟɘŮɢɧɛŮɜɞ ŮɘůɎɔɞɜŰŬɠ Űɖ ɔŮɤɔɟŬűɘəɐ ɗɏůɖ ŰɞˊɞɗŮůɘɩɜ ɧˊɞɡ ŮɛűŬɜɑůŰɖəŬɜ ŭɘɎűɞɟŬ ůɡɛɓɎɜŰŬ 

ɐ ɡˊɎɟɢɞɡɜ ɞɟɘůɛɏɜŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ŰŬ ɞˊɞɑŬ ŭŮɜ ɡˊɎɟɢɞɡɜ ŬəɧɛŬ ůŰɞ ɓŬůɘəɧ ɢɎɟŰɖ 

ɡˊɞɓɎɗɟɞɡ. ɆɡɔəŮəɟɘɛɏɜŬ, Űɞ OpenStreetMap (OSM) ŬˊɞŰŮɚŮɑ ˊɚɏɞɜ ɏɜŬɜ Ŭˊɧ Űɞɡɠ 

ɛŮɔŬɚɨŰŮɟɞɡɠ ůɡɛɛŮŰɞɢɘəɞɨɠ ɢɎɟŰŮɠ ůŰɞɜ əɧůɛɞ, ɧˊɞɡ ɞɘ ɢɟɐůŰŮɠ ɛˊɞɟɞɨɜ ŮɚŮɨɗŮɟŬ ɜŬ 

ůɡɚɚɏɝɞɡɜ, ɜŬ ŮˊŮɝŮɟɔŬůŰɞɨɜ əŬɘ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůɞɡɜ ɢɤɟɘəɎ ŭŮŭɞɛɏɜŬ. ȰɜŬ Ŭˊɧ ŰŬ 

ůɖɛŬɜŰɘəɧŰŮɟŬ ůŰɞɘɢŮɑŬ Űɖɠ ŮɗŮɚɞɜŰɘəɐɠ ɔŮɤɔɟŬűɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ ŮɑɜŬɘ Űɞ ɔŮɤɔɟŬűɘəɧ ůŰɞɘɢŮɑɞ 

əŬɘ ɖ ůɢɏůɖ Űɞɡ ɛŮ Űɖ ɢŬɟŰɞɔɟɎűɖůɖ. Ƀɘ ˊɚɖɟɞűɞɟɑŮɠ, ˊɞɡ ˊɟɞůűɏɟɞɜŰŬɘ ŮɗŮɚɞɜŰɘəɎ Ŭˊɧ Űɞ 

ɎŰɞɛɞ, ůɡɜŭɏɞɜŰŬɘ ɛŮ ɛɑŬ ůɡɔəŮəɟɘɛɏɜɖ ɔŮɤɔɟŬűɘəɐ ˊŮɟɘɞɢɐ əŬɘ ɞɘ ɢɟɐůŰŮɠ ɏɢɞɡɜ Űɖ ŭɡɜŬŰɧŰɖŰŬ 

ˊŮɟɘɔɟŬűɐɠ ɡˊɞəŮɘɛŮɜɘəɩɜ əŬɘ Ɏɚɚɤɜ ɛɖ ɢŬɟŰɞɔɟŬűɘəɩɜ ˊɚɖɟɞűɞɟɘɩɜ (Wikipedia, 2018). 

http://www.wikimapia.org/
http://www.openstreetmap.org/
https://mapeditor.yandex.com/
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ȷˊɞŰɏɚŮůɛŬ ŮɑɜŬɘ ɖ ŭɖɛɘɞɡɟɔɑŬ ɢŬɟŰɩɜ Ŭˊɧ Ŭˊɚɞɨɠ ŮɗŮɚɞɜŰɏɠ - ɢɟɐůŰŮɠ Űɞɡ ŭɘŬŭɘəŰɨɞɡ 

ɢɤɟɑɠ ŬˊŬɟŬɑŰɖŰŬ əɎˊɞɘɞ ɡˊɧɓŬɗɟɞ ɔɜɩůɖɠ Űɞɡ ŬɜŰɘəŮɘɛɏɜɞɡ ɢŬɟŰɞɔɟɎűɖůɖɠ. ɋůŰɧůɞ ɖ 

ɟŬɔŭŬɑŬ Ůɝɏɚɘɝɖ Űɖɠ ŮɗŮɚɞɜŰɘəɐɠ ɔŮɤɔɟŬűɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ (ȺũɄ) ɞŭɐɔɖůŮ ůŰɖ ŭɖɛɘɞɡɟɔɑŬ 

Ŭɜɖůɡɢɘɩɜ ůɢŮŰɘəɎ ɛŮ Űɖɜ ˊɞɘɧŰɖŰŬ əŬɘ Űɖɜ ŬɝɘɞˊɘůŰɑŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ ŬɡŰɩɜ, Ŭɜ ŰŬ ŭŮŭɞɛɏɜŬ 

ŬɡŰɎ ŮɑɜŬɘ ɏɔəɡɟŬ əŬɘ Ŭɜ ɛˊɞɟɞɨɜ ɜŬ ůɡɜŭɡŬůŰɞɨɜ ɛŮ ŰŬ ŭŮŭɞɛɏɜŬ Űɤɜ Ůˊɑůɖɛɤɜ űɞɟɏɤɜ. 

ūŬɑɜŮŰŬɘ ɚɞɘˊɧɜ ɧŰɘ ɖ ɛŮɚɏŰɖ Űɤɜ ŮɗŮɚɞɜŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɧůɞɜ ŬűɞɟɎ Űɖɜ ˊɞɘɧŰɖŰŬ Űɞɡɠ ŮɑɜŬɘ 

ɘŭɘŬɑŰŮɟŬ ůɖɛŬɜŰɘəɐ ůŰɞ ŮˊɘůŰɖɛɞɜɘəɧ ˊŮŭɑɞ Űɖɠ ɉŬɟŰɞɔɟŬűɑŬɠ əŬɘ Űɖɠ ũŮɤˊɚɖɟɞűɞɟɘəɐɠ. 

1.1. ȷɜŰɘəŮɑɛŮɜɞ əŬɘ Ɇəɞˊɧɠ Űɖɠ ȹɘˊɚɤɛŬŰɘəɐɠ 

ȾɑɜɖŰɟɞ Űɖɠ Ůˊɘɚɞɔɐɠ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ɗɏɛŬŰɞɠ ŬˊɞŰɏɚŮůŮ ɖ ŬɜɎɔəɖ ŭɖɛɘɞɡɟɔɑŬɠ Ůɜɧɠ 

ŮɟɔŬɚŮɑɞɡ Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ ȺũɄ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŮɜŰɞˊɘůŰɞɨɜ əŬɘ ɜŬ ˊŮɟɘɞɟɘůŰɞɨɜ ŰŬ ůűɎɚɛŬŰŬ 

ɤɠ ˊɟɞɠ Űɖɜ ˊɞɘɧŰɖŰŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ əŬɘ ɜŬ ɛŮɘɤɗŮɑ Űɞ ɢɎůɛŬ ɛŮŰŬɝɨ Űɖɠ ŬɝɘɞˊɘůŰɑŬɠ Űɤɜ 

ŮɗŮɚɞɜŰɘəɩɜ əŬɘ Űɤɜ Ůˊɑůɖɛɤɜ ŭŮŭɞɛɏɜɤɜ. Ƀ ɏɚŮɔɢɞɠ əŬɘ ɖ ŮɝŬůűɎɚɘůɖ Űɖɠ ůɡɜɏˊŮɘŬɠ Űɖɠ 

ŮɗŮɚɞɜŰɘəɐɠ ɔŮɤɔɟŬűɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɖ əŬŰɎ Űɖɜ Ŭɝɘɞˊɞɑɖůɖ Űɖɠ ɔɘŬ Űɖɜ 

ˊŬɟŬɔɤɔɐ ɢŬɟŰɩɜ əŬɗɩɠ ɖ ˊŬɟɎɛŮŰɟɞɠ ŬɡŰɐ ŮɑɜŬɘ Ůɨəɞɚɞ ɜŬ ŮɚŮɔɢɗŮɑ Ŭˊɧ Űɞɜ ŬɜŬɔɜɩůŰɖ Űɞɡ 

ɢɎɟŰɖ ŬəɧɛŬ əŬɘ Ŭɜ ŭŮɜ ŭɘŬɗɏŰŮɘ Ůɘŭɘəɏɠ ɔɜɩůŮɘɠ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ Űɖɠ 

ŭɖɛɞűɘɚɏůŰŮɟɖɠ ˊɚŬŰűɧɟɛŬɠ ˊŬɟɞɢɐɠ ŮɗŮɚɞɜŰɘəɩɜ ɔŮɤɔɟŬűɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɔɘŬ ŭɖɛɘɞɡɟɔɑŬ 

ɢŬɟŰɩɜ Űɞɡ Open Street Map ŮɜŰɞˊɑɕɞɜŰŬɘ ˊɞɚɚŬˊɚɎ ˊɟɞɓɚɐɛŬŰŬ ŬůɡɜɏˊŮɘŬɠ (ȺɘəɧɜŬ 1.1 ȼ 

ůŰɎůɖ ɚŮɤűɞɟŮɑɞɡ ɓɟɑůəŮŰŬɘ ˊɎɜɤ ůŰɞɜ ɎɝɞɜŬ Űɞɡ ɞŭɘəɞɨ ŭɘəŰɨɞɡ , ȺɘəɧɜŬ 1.2 ɇɞ űŬɟɛŬəŮɑɞ 

ɓɟɑůəŮŰŬɘ ŮəŰɧɠ Űɞɡ ɞɟɑɞɡ Űɞɡ əŰɖɟɑɞɡ, ȺɘəɧɜŬ 1.3 ɇɞ ˊɞɚɨɔɤɜɞ ɏɢŮɘ ɢŬɟŬəŰɖɟɘůŰŮɑ ɤɠ 

ñresidentialò(ɞɘəɘůŰɘəɐ ˊŮɟɘɞɢɐ) Ŭˊɧ Űɞ ɗŮɛŬŰɘəɧ ŮˊɑˊŮŭɞ Űɤɜ əŰɖɟɑɤɜ, Ůɜɩ Ŭˊɧ Űɞ ɗŮɛŬŰɘəɧ 

ŮˊɑˊŮŭɞ Űɤɜ ɢɟɐůŮɤɜ  ɔɖɠ ɤɠ ñ industrialò(ɓɘɞɛɖɢŬɜɘəɐ ˊŮɟɘɞɢɐ)).  Ƀ ɢɟɐůŰɖɠ əŬŰɎ Űɖɜ ɢɟɐůɖ 

ɢŬɟŰɩɜ ˊɞɡ ɓŬůɑɕɞɜŰŬɘ ůŮ ȺũɄ ůˊɎɜɘŬ ɗŬ ŬɛűɘůɓɖŰɐůŮɘ Űɖɜ ŬɝɘɞˊɘůŰɑŬ Űɖɠ ɗɏůɖɠ ɐ Űɤɜ 

ˊŮɟɘɔɟŬűɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ əŬɗɩɠ ŰŬ ɗŮɤɟŮɑ ŬɝɘɧˊɘůŰŬ ɚɧɔɤ Űɖɠ Ŭˊɧŭɞůɖɠ Űɞɡɠ ůŮ ɢɎɟŰɖ 

əŬɘ Űɖɠ ɢɟɐůɖɠ ŮɨɚɖˊŰɤɜ ůɡɛɓɞɚɘůɛɩɜ.  

ȷɜŰɘəŮɑɛŮɜɞ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ ŬˊɞŰŮɚŮɑ ɖ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɖɠ 

ŮɗŮɚɞɜŰɘəɐɠ ɔŮɤɔɟŬűɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ ɤɠ ˊɟɞɠ Űɖɜ ˊŬɟɎɛŮŰɟɞ Űɖɠ ˊɞɘɧŰɖŰŬɠ ˊɞɡ əŬɚŮɑŰŬɘ 

çůɡɜɏˊŮɘŬè ɛɏůɤ ɞɟɘůɛɏɜɤɜ ɛɏŰɟɤɜ əŬɘ ŭŮɘəŰɩɜ ˊɞɡ ɡˊɞɚɞɔɑɕɞɜŰŬɘ ɛŮ ɓɎůɖ ɛɧɜɞ ŰŬ ɑŭɘŬ ŰŬ 

ŭŮŭɞɛɏɜŬ ɢɤɟɑɠ ɜŬ ŬˊŬɘŰŮɑŰŬɘ ɖ ůɨɔəɟɘůɖ ɛŮ ŭŮŭɞɛɏɜŬ Ůˊɑůɖɛɤɜ űɞɟɏɤɜ. ɈɚɞˊɞɘɐɗɖəŮ ɖ 

ŬɜɎˊŰɡɝɖ Ůɜɧɠ ŮɟɔŬɚŮɑɞɡ ŮəŰɑɛɖůɖɠ əŬɘ ɡˊɞɚɞɔɘůɛɞɨ Űɤɜ ŭŮɘəŰɩɜ ˊɞɘɧŰɖŰŬɠ ɛɏůɤ ŭɘŬűɧɟɤɜ 

Ůɚɏɔɢɤɜ ɞɘ ɞˊɞɑɞɘ ŮűŬɟɛɧɕɞɜŰŬɘ ůŮ ŭŮŭɞɛɏɜŬ Űɞɡ OpenStreetMap. ɄɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ŮűŬɟɛɞɔɐ 

ůŰɖɜ ˊŮɟɘɞɢɐ Űɞɡ ȹɐɛɞɡ ȷɗɖɜŬɑɤɜ. ɇɞ ŮɟɔŬɚŮɑɞ ɡɚɞˊɞɘŮɑŰŬɘ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ ɆɡůŰɐɛŬŰɞɠ 

ũŮɤɔɟŬűɘəɩɜ Ʉɚɖɟɞűɞɟɘɩɜ ArcGIS əŬɘ ŭɖɛɘɞɡɟɔɐɗɖəŮ ɛɏůɤ Űɖɠ ɞˊŰɘəɐɠ ɔɚɩůůŬɠ 

ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ Model Builder. 
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ȺɘəɧɜŬ 1. 1 ȼ ůŰɎůɖ ɚŮɤűɞɟŮɑɞɡ ɓɟɑůəŮŰŬɘ ˊɎɜɤ ůŰɞɜ ɎɝɞɜŬ Űɞɡ ɞŭɘəɞɨ ŭɘəŰɨɞɡ 

 

 

ȺɘəɧɜŬ 1. 2 ɇɞ űŬɟɛŬəŮɑɞ ɓɟɑůəŮŰŬɘ ŮəŰɧɠ Űɞɡ ɞɟɑɞɡ Űɞɡ əŰɖɟɑɞɡ 

 

 

ȺɘəɧɜŬ 1. 3 ɇɞ ˊɞɚɨɔɤɜɞ ŬɡŰɧ ɏɢŮɘ ɢŬɟŬəŰɖɟɘůŰŮɑ ɤɠ ñresidentialò(ɞɘəɘůŰɘəɐ ˊŮɟɘɞɢɐ) Ŭˊɧ Űɞ ɗŮɛŬŰɘəɧ 

ŮˊɑˊŮŭɞ Űɤɜ əŰɖɟɑɤɜ, Ůɜɩ Ŭˊɧ Űɞ ɗŮɛŬŰɘəɧ ŮˊɑˊŮŭɞ Űɤɜ ɢɟɐůŮɤɜ  ɔɖɠ ɤɠ ñ industrialò(ɓɘɞɛɖɢŬɜɘəɐ ˊŮɟɘɞɢɐ) 

ȼ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ ŬɜŬˊŰɨůůŮŰŬɘ ůŮ ŰɟŮɘɠ ɎɝɞɜŮɠ. 

¶ ȷɜɎˊŰɡɝɖ ŭŮɘəŰɩɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ˊŮɟɘɔɟɎűɞɡɜ  Űɖ ůɡɜɏˊŮɘŬ, ŬɝɘɞˊɞɘɩɜŰŬɠ Űɖɜ 

ˊɚɖɟɞűɞɟɑŬ Űɖɠ ɗɏůɖɠ əŬɘ Űɤɜ ˊŮɟɘɔɟŬűɘəɩɜ ɘŭɘɞŰɐŰɤɜ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɘɠ ŮˊɘŰɟŮˊŰɏɠ 

Űɞˊɞɚɞɔɘəɏɠ əŬɘ Űɞˊɞ-Ůɜɜɞɘɞɚɞɔɘəɏɠ ůɢɏůŮɘɠ ɓɎůŮɘ Űɤɜ ɞɜŰɞŰɐŰɤɜ ˊɞɡ ˊŮɟɘɏɢɞɡɜ ŰŬ 

ŭŮŭɞɛɏɜŬ. 

¶ ȼ ŬɜɎˊŰɡɝɖ Ůɜɧɠ ŮɟɔŬɚŮɑɞɡ ŬɡŰɞɛŬŰɘůɛɞɨ Ůɚɏɔɢɞɡ ůŮ ˊŮɟɘɓɎɚɚɞɜ ɆũɄ ɛŮ ɓɎůɖ Űɞɡɠ 

ˊŬɟŬˊɎɜɤ ŭŮɑəŰŮɠ əŬɘ ŰŬ ŭŮŭɞɛɏɜŬ Űɞɡ OSM. 
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¶ ȼ ŮɝŬɔɤɔɐ ůŰŬŰɘůŰɘəɩɜ ŭŮɘəŰɩɜ əŬɘ ɢŬɟŰɩɜ ˊɞɡ ˊŮɟɘɔɟɎűɞɡɜ əŬɘ Ŭˊɞŭɑŭɞɡɜ Űɖɜ 

ŮəŰɑɛɖůɖ Űɖɠ ůɡɜɏˊŮɘŬɠ ɔɘŬ Űɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ Űɞɡ ȹɐɛɞɡ ȷɗɖɜŬɑɤɜ. 

1.2. ȹɞɛɐ Űɖɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ 

ȼ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ ŭɞɛŮɑŰŬɘ ůŮ ɏɝɘ (6) əŮűɎɚŬɘŬ ŰŬ ɞˊɞɑŬ ůɡɜɞŭŮɨɞɜŰŬɘ Ŭˊɧ ŮɘəɧɜŮɠ əŬɘ 

ˊɑɜŬəŮɠ ɔɘŬ əŬɚɨŰŮɟɖ əŬŰŬɜɧɖůɖ. ɇŬ əŮűɎɚŬɘŬ ŬɡŰɎ ŮɑɜŬɘ: 

ɇɞ ˊɟɩŰɞ əŮűɎɚŬɘɞ, Űɞ ɞˊɞɑɞ ŮɑɜŬɘ Űɞ ˊŬɟɧɜ əŮűɎɚŬɘɞ, ŬˊɞŰŮɚŮɑ ɛɘŬ ŮɘůŬɔɤɔɐ Űɤɜ ɧůɤɜ 

ˊɟŬɔɛŬŰŮɨɞɜŰŬɘ ůŰɖ ůɡɜɏɢŮɘŬ əŬɘ ŬɜŬɚɨŮɘ Űɞ ɗɏɛŬ Űɖɠ ŮɟɔŬůɑŬɠ, əŬɗɩɠ əŬɘ Űɞɡɠ ɚɧɔɞɡɠ ˊɞɡ 

ɞŭɐɔɖůŬɜ ůŰɖɜ Ůəˊɧɜɖůɖ Űɖɠ. 

ɇɞ ŭŮɨŰŮɟɞ əŮűɎɚŬɘɞ ˊŬɟɞɡůɘɎɕŮɘ Űɖɜ ȺɗŮɚɞɜŰɘəɐ ũŮɤɔɟŬűɘəɐ ɄɚɖɟɞűɞɟɑŬ (ȺũɄ), ŰŬ 

ɘŭɘŬɑŰŮɟŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ əŬɘ Űɖ ɢɟɖůɘɛɧŰɖŰŬ Űɖɠ ůŰɖ ɉŬɟŰɞɔɟŬűɑŬ. 

ɇɞ ŰɟɑŰɞ əŮűɎɚŬɘɞ ŬɜŬɚɨŮɘ Űɖɜ ɏɜɜɞɘŬ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɤɜ ɔŮɤɔɟŬűɘəɩɜ ŭŮŭɞɛɏɜɤɜ, ŰŬ ɛɏŰɟŬ 

əŬɘ Űɞɡɠ ŭŮɑəŰŮɠ Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ əŬɗɩɠ əŬɘ Űɖ ůɖɛŬůɑŬ Űɖɠ ˊɞɘɧŰɖŰŬɠ ůŰɖɜ ŮɗŮɚɞɜŰɘəɐ 

ɔŮɤɔɟŬűɘəɐ ˊɚɖɟɞűɞɟɑŬ. 

ɇɞ ŰɏŰŬɟŰɞ əŮűɎɚŬɘɞ ˊŮɟɘɚŬɛɓɎɜŮɘ ɛɑŬ ˊŬɟɞɡůɑŬůɖ Űɖɠ ˊɟɤŰɞɓɞɡɚɑŬɠ ůɡɚɚɞɔɐɠ ȺũɄ Űɞɡ 

OpenStreetMap əŬɘ ˊŮɟɘɔɟɎűŮɘ ŰŬ ɔŮɤɔɟŬűɘəɎ ŭŮŭɞɛɏɜŬ ˊɞɡ əŬŰŬɔɟɎűŮɘ. 

ɇɞ ́ɏɛˊŰɞ əŮűɎɚŬɘɞ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɞ ɗŮɤɟɖŰɘəɧ ɡˊɧɓŬɗɟɞ Űɖɠ ˊɟɞůɏɔɔɘůɖɠ Ŭɝɘɞɚɧɔɖůɖɠ 

Űɖɠ ˊɞɘɧŰɖŰŬɠ ˊɞɡ ɓŬůɑɕŮŰŬɘ ůŰɖɜ ɏɜɜɞɘŬ Űɖɠ ŰɞˊɞɚɞɔɑŬɠ Űɤɜ ɔŮɤɔɟŬűɘəɩɜ ŭŮŭɞɛɏɜɤɜ ůŮ 

ůɡɜŭɡŬůɛɧ ɛŮ ŰŬ ˊŮɟɘɔɟŬűɘəɎ Űɞɡɠ ɢŬɟŬəŰɖɟɘůŰɘəɎ əŬɘ Űɘɠ Űɞˊɞ ï Ůɜɜɞɘɞɚɞɔɘəɏɠ ůɢɏůŮɘɠ. ȷəɧɛŬ, 

ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ŮɟɔŬɚŮɑŬ Űɞɡ ArcGIS ˊɞɡ ɗŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ Űɞɡ 

ŮɟɔŬɚŮɑɞɡ. 

ɇɞ ɏəŰɞ əŮűɎɚŬɘɞ ŬˊɞŰŮɚŮɑ Űɖɜ ˊŮɟɘɔɟŬűɐ Űɞɡ ŮɟɔŬɚŮɑɞɡ Ŭɝɘɞɚɧɔɖůɖɠ, Űɖ ɚŮɘŰɞɡɟɔɑŬ əŬɘ 

Űɞɜ Űɟɧˊɞ ɢɟɐůɖɠ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ. ɄɟɧəŮɘŰŬɘ ɔɘŬ ɏɜŬ ŬɜŬɚɡŰɘəɧ ůɨɜɞɚɞ ɞŭɖɔɘɩɜ ɔɘŬ Űɖɜ 

ŮəŰɏɚŮůɖ Űɞɡ ŮɟɔŬɚŮɑɞɡ, ɢɟɐůɘɛɞ ůŮ əɎɗŮ ɛŮɚɚɞɜŰɘəɧ ɢɟɐůŰɖ. ȷəɧɛŬ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ ŮűŬɟɛɞɔɐ 

ůŰɖɜ ˊŮɟɘɞɢɐ Űɞɡ ŭɐɛɞɡ ȷɗɖɜŬɑɤɜ əŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ. ɆŰɞ əŮűɎɚŬɘɞ ŬɡŰɧ ŮˊŮɝɖɔŮɑŰŬɘ ɖ 

ɏɜɜɞɘŬ Űɤɜ ůűŬɚɛɎŰɤɜ, ɛŮ ˊɞɘɞ Űɟɧˊɞ ɛˊɞɟɞɨɜ ɞɘ ɢɟɐůŰŮɠ ɜŬ ŮɘůɎɔɞɡɜ ŭŮŭɞɛɏɜŬ Űɞɡ OSM 

əŬɗɩɠ əŬɘ ůŮ Űɘ ɛɞɟűɐ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ŰŬ ŭŮŭɞɛɏɜŬ ŬɡŰɎ. 

ɇɞ ɏɓŭɞɛɞ əŬɘ ŰŮɚŮɡŰŬɑɞ əŮűɎɚŬɘɞ ˊŮɟɘɚŬɛɓɎɜŮɘ ŰŬ ůɡɛˊŮɟɎůɛŬŰŬ Űɖɠ ɛŮɚɏŰɖɠ əŬɘ əɎˊɞɘŮɠ 

ˊɟɞŰɎůŮɘɠ ɔɘŬ ɛŮɚɚɞɜŰɘəɐ Ŭɝɘɞˊɞɑɖůɖ Űɞɡ ˊŬɟɧɜŰɞɠ ŮɟɔŬɚŮɑɞɡ əŬɘ ŬɜɎˊŰɡɝɖ ˊŬɟɧɛɞɘɤɜ ɜɏɤɜ 

ŮűŬɟɛɞɔɩɜ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ɓŮɚŰɘɤɗŮɑ ˊŮɟŬɘŰɏɟɤ ɖ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɤɜ ŮɗŮɚɞɜŰɘəɩɜ 

ŭŮŭɞɛɏɜɤɜ. 

ɇɏɚɞɠ, ůŰɞ ˊŬɟɎɟŰɖɛŬ ˊŬɟŬŰɑɗŮɜŰŬɘ ŰŬ ́ɟɞɔɟɎɛɛŬŰŬ ˊɞɡ ŬɜŬˊŰɨɢɗɖəŬɜ ůŰɞ ɆũɄ ArcGIS 

ůŰɞ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ Model Builder əŬɘ ɡɚɞˊɞɘɞɨɜ Űɞ ŮɟɔŬɚŮɑɞ Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ ůɡɜɏˊŮɘŬɠ.  
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ȾȺūȷȿȷȽɃ 2 

2. ȺɗŮɚɞɜŰɘəɐ ũŮɤɔɟŬűɘəɐ ɄɚɖɟɞűɞɟɑŬ 

ȼ ŮɗŮɚɞɜŰɘəɐ ɔŮɤɔɟŬűɘəɐ ˊɚɖɟɞűɞɟɑŬ (ȺũɄ) ɧˊɤɠ ɞɟɑůŰɖəŮ əŬɘ ůŰɞ ŮɘůŬɔɤɔɘəɧ əŮűɎɚŬɘɞ 

ŮɑɜŬɘ ɖ Ŭɝɘɞˊɞɑɖůɖ ŮɟɔŬɚŮɑɤɜ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ, ůɡɔəɏɜŰɟɤůɖ əŬɘ ŭɘɎŭɞůɖ ɔŮɤɔɟŬűɘəɩɜ 

ŭŮŭɞɛɏɜɤɜ ˊɞɡ ˊŬɟɏɢɞɜŰŬɘ ɞɘəŮɘɞɗŮɚɩɠ Ŭˊɧ ɘŭɘɩŰŮɠ. Ƀ ɧɟɞɠ Volunteered Geographic 

Information (VGI) ˊɟɩŰɞ Ůɘůɐɢɗɖ Ŭˊɧ Űɞɜ ȸɟŮŰŬɜɧ ũŮɤɔɟɎűɞ Michael Goodchild Űɞ 2007 ůŰɖɜ 

ˊɟɞůˊɎɗŮɘŬ Űɞɡ ɜŬ ˊŮɟɘɔɟɎɣŮɘ Űɖɜ ˊŬɟŬəɎŰɤ űɟɎůɖ: ''ɖ ŭɘŬŭŮŭɞɛɏɜɖ Ůɘůɢɩɟɖůɖ ɛŮɔɎɚɞɡ 

Ŭɟɘɗɛɞɨ ɘŭɘɤŰɩɜ, ˊɞɡ ůɡɢɜɎ ŭɘŬɗɏŰɞɡɜ ŮɚɎɢɘůŰŬ ŰɡˊɘəɎ ˊɟɞůɧɜŰŬ, ůŰɖ ŭɖɛɘɞɡɟɔɑŬ Űɖɠ 

ɔŮɤɔɟŬűɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ'' (Goodchild, 2007). 

ȰɜŬ ůɨɜɞɚɞ ˊŬɟŬɔɧɜŰɤɜ ɓɞɐɗɖůŮ Űɘɠ ˊɟɩɘɛŮɠ ɛɞɟűɏɠ ůɡɜŮɟɔŬůɑŬɠ Űɖɠ ɔŮɤɢɤɟɘəɐɠ 

ŮˊɘůŰɐɛɖɠ ɜŬ ˊɟɞɢɤɟɐůɞɡɜ ůŮ ɏɜŬ ŭɘŬűɞɟŮŰɘəɧ ŮˊɑˊŮŭɞ. ȼ ůɡɜŮɟɔŬůɑŬ ŬɡŰɐ ɐŰŬɜ ůɡɜɐɗɤɠ ɡˊɧ 

Űɖɜ ŬɘɔɑŭŬ Űɤɜ ɆɡůŰɖɛɎŰɤɜ ũŮɤɔɟŬűɘəɩɜ Ʉɚɖɟɞűɞɟɘɩɜ ȹɖɛɧůɘŬɠ ɆɡɛɛŮŰɞɢɐɠ (Public 

Participation Geographic Information System) ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰɞ Ŭˊɧ ŮɟŮɡɜɖŰɏɠ əŬɘ ɘŭɟɨɛŬŰŬ 

ɔɘŬ ɜŬ ŮɟɔŬůŰɞɨɜ ɛŮ ˊɞɚɑŰŮɠ əŬɘ Űɞˊɘəɏɠ Ŭɟɢɏɠ ůŮ ŬɛűɘɚŮɔɧɛŮɜŬ ɗɏɛŬŰŬ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɧůɞ 

ŮˊɘůŰɖɛɞɜɘəɐ ɧůɞ əŬɘ Űɞˊɘəɐ ɔɜɩůɖ. ȷɡŰɞɨ Űɞɡ Ůɑŭɞɡɠ ɖ ůɡɜŮɟɔŬůɑŬ ɢɟɖůɘɛɞˊɞɘɞɨůŮ ɤɠ 

ɡˊɧɓŬɗɟɞ ɢɎɟŰŮɠ ɧˊɞɡ ŮɜŭɘŬűŮɟɧɛŮɜɞɘ ˊɎɟɞɢɞɘ ɐ ɛɏɚɖ Űɖɠ əɞɘɜɧŰɖŰŬɠ ɛˊɞɟɞɨůŬɜ ɜŬ ˊŬɟɏɢɞɡɜ 

ŰŬ ŭɘəɎ Űɞɡɠ ŭŮŭɞɛɏɜŬ, Űɘɠ ŭɘəɏɠ Űɞɡɠ ŬˊŬɘŰɐůŮɘɠ əŬɘ ŬɜŬɚɨůŮɘɠ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ɡˊɎɟɢŮɘ 

əŬɚɨŰŮɟɖ əŬŰŬɜɧɖůɖ ůŮ ɏɜŬ ůɡɔəŮəɟɘɛɏɜɞ ɗɏɛŬ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ɜŬ ɓɟŮɗŮɑ ɖ əŬɚɨŰŮɟɖ ɚɨůɖ 

Ŭˊɧ ɧɚŬ ŰŬ ŮɛˊɚŮəɧɛŮɜŬ ɛɏɚɖ (Antoniou et al., 2016).  

ȰəŰɞŰŮ Űɞ ɛɏɔŮɗɞɠ Űɖɠ ȺũɄ ɏɢŮɘ ŬɡɝɖɗŮɑ ɟŬɔŭŬɑŬ, ŰɟɞűɞŭɞŰɞɨɛŮɜɞ Ŭˊɧ ˊŬɟɎɔɞɜŰŮɠ ɧˊɤɠ ɖ 

ŬˊɞɛɎəɟɡɜůɖ Űɖɠ ŮˊɘɚŮəŰɘəɐɠ ŭɘŬɗŮůɘɛɧŰɖŰŬɠ Űɞɡ ɄŬɔəɧůɛɘɞɡ ɆɡůŰɐɛŬŰɞɠ ȺɜŰɞˊɘůɛɞɨ Ūɏůɖɠ 

(Global Positioning System - GPS) Űɞ 2000 (Clinton, 2000), ɖ ŭɘɎŭɞůɖ ɢŬɛɖɚɞɨ əɧůŰɞɡɠ əŬɘ ɛŮ 

ŬəɟɑɓŮɘŬ ůɡůəŮɡɩɜ ɛŮ ŭɡɜŬŰɧŰɖŰŬ GPS əŬɘ ɖ ůŰɟɞűɐ ˊɟɞɠ ɏɜŬ Ŭɛűɑŭɟɞɛɞ ŭɑəŰɡɞ (Web) ɧˊɞɡ ɞɘ 

ŭɘŬɢɤɟɘůŰɘəɏɠ ɔɟŬɛɛɏɠ ɛŮŰŬɝɨ Űɤɜ ŮɗŮɚɞɜŰɩɜ ɢɟɖůŰɩɜ əŬɘ Űɤɜ ˊŬɟŬɔɤɔɩɜ ŭŮŭɞɛɏɜɤɜ ɏɢɞɡɜ 

ɔɑɜŮɘ ŬɡɝŬɜɧɛŮɜŬ ɗɞɚɏɠ, ɞŭɖɔɩɜŰŬɠ ůŮ ŬɡŰɧ ˊɞɡ ɞɜɞɛɎɕŮŰŬɘ ''produsers'' (Bruns, 2006; Coleman 

et al., 2009). 

ȼ ȺũɄ ˊŬɟɏɢŮɘ ɏɜŬɜ ŮɜŬɚɚŬəŰɘəɧ Űɟɧˊɞ ůŰɖ ŭɘŬɗŮůɘɛɧŰɖŰŬ Űɤɜ ɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ. Ƀɘ 

ɛɖɢŬɜɘůɛɞɑ ůɡɚɚɞɔɐɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ əŬɘ ɖ űɨůɖ Űɖɠ ȺũɄ ˊŬɟɏɢɞɡɜ ŬɜŰŬɔɤɜɘůŰɘəɎ 

ˊɚŮɞɜŮəŰɐɛŬŰŬ ůŮ ůɢɏůɖ ɛŮ ŰŬ ůɨɜɞɚŬ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ Ůˊɑůɖɛɞɡɠ űɞɟŮɑɠ (Goodchild, 2007). ȼ 

ȺũɄ ɛˊɞɟŮɑ ɜŬ ŮɛˊɚɞɡŰɑůŮɘ, ɜŬ ůɡɛˊɚɖɟɩůŮɘ ɐ ɜŬ ŮɜɖɛŮɟɩůŮɘ ŰŬ ŮˊɑůɖɛŬ ůɨɜɞɚŬ ŭŮŭɞɛɏɜɤɜ 

əŬɘ ˊɟɞɥɧɜŰŬ ɐ ŬəɧɛŬ ɜŬ ɔɑɜŮɘ ɛɞɜŬŭɘəɐ ˊɖɔɐ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ ɜɏɤɜ (Antoniou, 2011). 

2.1. ɀɞɟűɏɠ əŬɘ Űɟɧˊɞɘ ůɡɚɚɞɔɐɠ Űɖɠ ȺũɄ 

ȼ ɢɟɐůɖ Űɖɠ ȺũɄ ˊɞɘəɑɚɚŮɘ ŬɜɎɚɞɔŬ ɛŮ Űɞɜ Űɨˊɞ əŬɘ Űɞ Ůɑŭɞɠ Űɖɠ, Űɞ Űɟɧˊɞ ůɡɚɚɞɔɐɠ Űɖɠ 

ůŰɘɠ ŭɘŬűɞɟŮŰɘəɏɠ ˊɚŬŰűɧɟɛŮɠ əŬɘ Űɞ ˊɚŬɑůɘɞ ɢɟɐůɖɠ Űɖɠ. ɄŬɟŬəɎŰɤ ˊŮɟɘɔɟɎűɞɜŰŬɘ ɞɘ ɛɞɟűɏɠ 

Űɖɠ ȺũɄ əŬɘ ɞɘ Űɟɧˊɞɘ ůɡɚɚɞɔɐɠ Űɖɠ Ŭˊɧ Űɞɡɠ ɢɟɐůŰŮɠ. 
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2.1.1. ȺũɄ ůŮ ɛɞɟűɐ ŭɘŬɜɡůɛŬŰɘəɐɠ ŭɞɛɐɠ  

ȼ ȺɗŮɚɞɜŰɘəɎ ũŮɤɔɟŬűɘəɐ ɄɚɖɟɞűɞɟɑŬ ůŮ ɛɞɟűɐ ŭɘŬɜɡůɛŬŰɘəɐɠ ŭɞɛɐɠ ŬűɞɟɎ ɧɚŮɠ Űɘɠ 

ˊɖɔɏɠ ˊɞɡ əŬŰŬɔɟɎűɞɡɜ ɔŮɤɛŮŰɟɑŮɠ ɧˊɤɠ ůɖɛŮɑŬ, ɔɟŬɛɛɏɠ əŬɘ ˊɞɚɨɔɤɜŬ, ŰŬ ɓŬůɘəɎ ŭɖɚŬŭɐ 

ůŰɞɘɢŮɑŬ ɔɘŬ Űɖ ůɢŮŭɑŬůɖ Ůɜɧɠ ɢɎɟŰɖ əŬɗɩɠ əŬɘ Űɘɠ ˊŮɟɘɔɟŬűɘəɏɠ Űɞɡɠ ɘŭɘɧŰɖŰŮɠ. 

ɄɟɤŰɞɓɞɡɚɑŮɠ ɧˊɤɠ Űɞ OSM (ȺɘəɧɜŬ 2.1), Űɞ Wikimapia (ȺɘəɧɜŬ 2.2) əŬɘ Űɞ Map Insight 

ŮɑɜŬɘ ɛŮɟɘəɎ ˊŬɟŬŭŮɑɔɛŬŰŬ Ŭˊɧ ɢŬɟŰɞɔɟŬűɘəɏɠ ˊɚŬŰűɧɟɛŮɠ Űɖɠ ȺũɄ (Senaratne et al., 

2016). ȼ ůɡɚɚɞɔɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ ɛŮ ŭɘɎűɞɟɞɡɠ Űɟɧˊɞɡɠ.  

¶ ɀɏůɤ Űɤɜ ɏɝɡˊɜɤɜ əɘɜɖŰɩɜ (smartphones) ɐ ɞˊɞɘŬůŭɐˊɞŰŮ űɞɟɖŰɐɠ ůɡůəŮɡɐɠ GPS. 

ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ŬɡŰɐ, Ŭˊɚɞɑ ɢɟɐůŰŮɠ ɛŮ Űɖ ɓɞɐɗŮɘŬ Űɞɡ GPS ůɡɚɚɏɔɞɡɜ ŭɘŬŭɟɞɛɏɠ 

əŬɘ ůŰɞɘɢŮɑŬ, ŰŬ ɞˊɞɑŬ ůŰɖ ůɡɜɏɢŮɘŬ ŬɜŮɓɎɕɞɡɜ ůŰɞ ŭɘŬŭɑəŰɡɞ. 

¶  ɀŮ ɣɖűɘɞˊɞɑɖůɖ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ɏɢɞɡɜ ŮɝŬɢɗŮɑ Ŭˊɧ ɘůŰɞůŮɚɑŭŮɠ ɧˊɤɠ ɖ Yahoo! 

Imagery, Ŭˊɧ Űɘɠ Landsat ŭɞɟɡűɞɟɘəɏɠ ŮɘəɧɜŮɠ əŬɘ Ŭˊɧ Űɞɡɠ ɢɎɟŰŮɠ NPE (New 

Popular Edition) ə.Ɏ. ˊɞɡ ɏɢɞɡɜ ŭɩůŮɘ Űɖɜ ɎŭŮɘŬ ɩůŰŮ ŰŬ ŭŮŭɞɛɏɜŬ Űɞɡɠ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ŬűɘɚɞəŮɟŭɩɠ ɔɘŬ Űɖ ůɡɚɚɞɔɐ ŭŮŭɞɛɏɜɤɜ. 

¶ ɀɏůɤ ɢŬɟŰɩɜ ˊɞɡ Ŭɜɐəɞɡɜ ůŰɖɜ ˊɟɞůɤˊɘəɐ ůɡɚɚɞɔɐ Űɞɡ əɎɗŮ ɢɟɐůŰɖ əŬɘ ɛˊɞɟɞɨɜ 

ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɢɤɟɑɠ əɧůŰɞɠ əŬɘ ɢɤɟɑɠ ˊŬɟŬɓɑŬůɖ Űɤɜ ˊɜŮɡɛŬŰɘəɩɜ 

ŭɘəŬɘɤɛɎŰɤɜ. 

¶ ɀɏůɤ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ɏɢɞɡɜ ɐŭɖ ůɡɚɚŮɢɗŮɑ Ŭˊɧ Űɞ ˊŮŭɑɞ əŬɘ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮɘůŬɢɗɞɨɜ 

Ŭˊɧ Űɞɡɠ ɢɟɐůŰŮɠ. 

¶ ɀɏůɤ Űɤɜ mapping parties. ɄɟɧəŮɘŰŬɘ ɔɘŬ ůɡɔəŮɜŰɟɩůŮɘɠ ɛŮŰŬɝɨ ɢɟɖůŰɩɜ ɞɘ ɞˊɞɑɞɘ 

ɏɢɞɜŰŬɠ ŮɜŭɘŬűɏɟɞɜ ɔɘŬ Űɖ ɢŬɟŰɞɔɟɎűɖůɖ, ůɡɔəŮɜŰɟɩɜɞɜŰŬɘ ɛŮ ůəɞˊɧ ɜŬ 

ɢŬɟŰɞɔɟŬűɐůɞɡɜ ˊŮɟɘɞɢɏɠ, ɜŬ ŮɜɖɛŮɟɤɗɞɨɜ əŬɘ ɜŬ ŬɜŰŬɚɚɎɝɞɡɜ ŬˊɧɣŮɘɠ ɔɘŬ ŰŬ 

ŮɗŮɚɞɜŰɘəɎ ŭŮŭɞɛɏɜŬ. ɈˊɎɟɢɞɡɜ ɢɟɐůŰŮɠ ˊɞɡ ɏɢɞɡɜ ɢŬɟŰɞɔɟŬűɐůŮɘ ɧɚŮɠ Űɘɠ 

ɛˊɡɟŬɟɑŮɠ Űɞɡ ȿɞɜŭɑɜɞɡ əŬɘ Ɏɚɚɞɘ ˊɞɡ ɏɢɞɡɜ ɢŬɟŰɞɔɟŬűɐůŮɘ Űɘɠ ˊɘɞ ɧɛɞɟűŮɠ 

ŭɘŬŭɟɞɛɏɠ ɛŮ ˊɞŭɐɚŬŰɞ ɢɤɟɑɠ ɜŬ ɡˊɎɟɢŮɘ ˊŮɟɘɞɟɘůɛɧɠ. Ƀɘ ůɡɔəŮɜŰɟɩůŮɘɠ 

ˊŮɟɘɚŬɛɓɎɜɞɡɜ Űɖ ɢɟɐůɖ űɞɟɖŰɩɜ ɡˊɞɚɞɔɘůŰɩɜ ɐ ɏɝɡˊɜɤɜ əɘɜɖŰɩɜ ɛŮ ůɨɜŭŮůɖ ůŰɞ 

ŭɘŬŭɑəŰɡɞ ɔɘŬ Űɖɜ ŮɘůŬɔɤɔɐ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ůɡɔəŮɜŰɟɩɗɖəŬɜ ŮəŮɑɜɖ Űɖ ɛɏɟŬ, Ůɜɩ ɞɘ 

ůɡɛɛŮŰɏɢɞɜŰŮɠ ɛˊɞɟɞɨɜ ɜŬ ˊɎɟɞɡɜ ŰŬ ŭŮŭɞɛɏɜŬ Űɞɡɠ əŬɘ ɜŬ ŰŬ ŮɘůɎɔɞɡɜ ŬɟɔɧŰŮɟŬ 

ůŰɞɜ ŮɚŮɨɗŮɟɞ ɢɟɧɜɞ Űɞɡɠ. Ƀɘ ůɡɜŬɜŰɐůŮɘɠ ŬɡŰɏɠ ɏɢɞɡɜ əŬɘ ɣɡɢŬɔɤɔɘəɧ ɢŬɟŬəŰɐɟŬ, 

əŬɗɩɠ ɛŮŰɎ Űɖɜ ɞɚɞəɚɐɟɤůɖ Űɖɠ ɢŬɟŰɞɔɟɎűɖůɖɠ ɞɘ ůɡɛɛŮŰɏɢɞɜŰŮɠ ɛɞɘɟɎɕɞɜŰŬɘ 

űŬɔɖŰɎ əŬɘ ˊɞŰɎ( OpenStreetMap Wiki , 2018) 

H ˊŬɟɞɢɐ ɞŭɖɔɘɩɜ ůŰɞɡɠ ɢɟɐůŰŮɠ ˊɞɡ ůɡɚɚɏɔɞɡɜ Űɖɜ ˊɚɖɟɞűɞɟɑŬ əŬɘ ɖ ŮűŬɟɛɞɔɐ 

ˊɟɤŰɞəɧɚɚɤɜ ɛˊɞɟŮɑ ɜŬ ɓŮɚŰɘɩůŮɘ ůɖɛŬɜŰɘəɎ Űɖɜ ˊɞɘɧŰɖŰŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ůɡɚɚɏɔɞɜŰŬɘ 

(Mooney et al., 2016). ɆŰɞɜ ˊɑɜŬəŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɟɘůɛɏɜŮɠ ɞŭɖɔɑŮɠ ůŮ ůɢɏůɖ ɛŮ Űɖ ůɡɚɚɞɔɐ 

ŭŮŭɞɛɏɜɤɜ ŬɜɎɚɞɔŬ ɛŮ Űɖ ŭɘŬŭɘəŬůɑŬ. 
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ȺɘəɧɜŬ 2. 1 OpensStreetMap (www.openstreetmap.org) 

 

 

ȺɘəɧɜŬ 2.2 Wikimapia (http://wikimapia.org/#lang=el&lat=37.983300&lon=23.733300&z=12&mw ) 

 

 

ɉŮɘɟɞəɑɜɖŰɖ ȹɘŬɜɡůɛŬŰɞˊɞɑɖůɖ ȾŬŰŬɛɏŰɟɖůɖ ɄŮŭɑɞɡ ɀŬɕɘəɐ ȺɘůŬɔɤɔɐ 

ɉɟɖůɘɛɞˊɞɘɐůŰŮ ɏɜŬ 

ˊɟɞəŬɗɞɟɘůɛɏɜɞ Ůɨɟɞɠ ůŰŬ 

ŮˊɑˊŮŭŬ ɛŮɔɏɗɡɜůɖɠ ˊɞɡ 

ůɡɜɘůŰɩɜŰŬɘ Ŭˊɧ Űɞ 

ˊɟɤŰɧəɞɚɚɞ ůɡɔəŮəɟɘɛɏɜɤɜ 

ɗŮɛŬŰɘəɩɜ Ůˊɘˊɏŭɤɜ əŬɘ 

ŬɜŰɘəŮɘɛɏɜɤɜ 

- ȳŰŬɜ ŮɑɜŬɘ ŭɡɜŬŰɧ, ŬɜŬűɏɟŮŰŮ 

ɐ ɞɟɑůŰŮ Űɞ ɟɡɗɛɧ 

ŭŮɘɔɛŬŰɞɚɖɣɑŬɠ Űɖɠ ůɡůəŮɡɐɠ 

- ɄŬɟɏɢŮŰŮ ɛŮ ŮɚŮɨɗŮɟɖ ŭɞɛɐ 

ůɢɧɚɘŬ ůɢŮŰɘəɎ ɛŮ Űɘɠ 

ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ůɡɜɗɐəŮɠ, 

Űɘɠ əŬɘɟɘəɏɠ ůɡɜɗɐəŮɠ, Űɖ ɛɖ 

ɞɟŬŰɧŰɖŰŬ Űɤɜ ŭɞɟɡűɧɟɤɜ 

ə.Ű.ɚ 

- ȺɝŮŰɎůŰŮ Űɞ ŮˊɑˊŮŭɞ Űɖɠ 

ɚŮˊŰɞɛɏɟŮɘŬɠ əŬɘ Űɖɜ 

əɚɑɛŬəŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ əŬɘ 

əŬŰɎ ˊɧůɞ ŰŬ ŭŮŭɞɛɏɜŬ ŮɑɜŬɘ 

əŬŰɎɚɚɖɚŬ ɔɘŬ ŮɘůŬɔɤɔɐ ůŰɞ 

ůɡɔəŮəɟɘɛɏɜɞ ɏɟɔɞ 

- ɀˊɞɟŮɑ ɜŬ ŬˊŬɘŰŮɑŰŬɘ 

ŮűŬɟɛɞɔɐ ɔŮɜɑəŮɡůɖɠ ˊɟɘɜ 

Űɖɜ ŮɘůŬɔɤɔɐ 

ɄɑɜŬəŬɠ 2. 1 ɃŭɖɔɑŮɠ ˊɟɞɠ Űɞɡɠ ůɡɛɛŮŰɏɢɞɜŰŮɠ ůɢŮŰɘəɎ ɛŮ Űɞ ŮˊɑˊŮŭɞ ɚŮˊŰɞɛɏɟŮɘŬɠ/əɚɑɛŬəŬɠ ŬɜɎɚɞɔŬ ɛŮ Űɖ ɛɏɗɞŭɞ 

ůɡɚɚɞɔɐɠ ŭŮŭɞɛɏɜɤɜ (Ʉɖɔɐ: Mooney et al.,2016). 

http://www.openstreetmap.org/
http://wikimapia.org/#lang=el&lat=37.983300&lon=23.733300&z=12&mw
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2.1.2. ȺũɄ ůŮ ɛɞɟűɐ ŮɘəɧɜŬɠ 

ȼ ȺũɄ ůŮ ɛɞɟűɐ ŮɘəɧɜŬɠ ˊŬɟɎɔŮŰŬɘ ɤɠ Ůˊɑ Űɞ ˊɚŮɑůŰɞɜ ɏɛɛŮůŬ Ŭˊɧ ɘůŰɞůŮɚɑŭŮɠ ɧˊɤɠ 

Flickr, Panoramio, Instagram ə.Ŭ ɧˊɞɡ ɞɘ ɢɟɐůŰŮɠ ŭɖɛɞůɘɞˊɞɘɞɨɜ űɤŰɞɔɟŬűɑŮɠ Ŭˊɧ ɏɜŬ 

ůɡɔəŮəɟɘɛɏɜɞ ɔŮɤɔɟŬűɘəɧ ŬɜŰɘəŮɑɛŮɜɞ ɐ ˊŮɟɘɓɎɚɚɞɜ ɛŮ əɎɛŮɟŮɠ, əɘɜɖŰɎ ŰɖɚɏűɤɜŬ ɐ əɎˊɞɘŬ 

Ɏɚɚɖ ůɡůəŮɡɐ ɢŮɘɟɧɠ əŬɘ ŮˊɘůɡɜɎˊŰɞɡɜ ɛɘŬ ɔŮɤɢɤɟɘəɐ ŬɜŬűɞɟɎ ůŮ ŬɡŰɧ (ȺɘəɧɜŬ 2.3). ȷɡŰɎ ŰŬ 

ŬɜŰɘəŮɑɛŮɜŬ/ˊŮɟɘɓɎɚɚɞɜŰŬ ɛˊɞɟɞɨɜ ɜŬ ŭɘŬɛɞɟűɤɗɞɨɜ ɢɤɟɘəɎ ŭɑɜɞɜŰŬɠ Űɞɡɠ ɔŮɤɔɟŬűɘəɏɠ 

ůɡɜŰŮŰŬɔɛɏɜŮɠ əŬɘ/ɐ ɛŮ ɔŮɤɔɟŬűɘəɏɠ ˊŮɟɘɔɟŬűɏɠ Űɤɜ űɤŰɞɔɟŬűɘɩɜ ˊɞɡ ɏɢɞɡɜ ŮəɢɤɟɖɗŮɑ Ŭˊɧ Űɞ 

ɢɟɐůŰɖ ɡˊɧ Űɖ ɛɞɟűɐ ŮˊɘůɖɛɎɜůŮɤɜ əŮɘɛɏɜɞɡ. ȷɡŰɏɠ ɞɘ ɘůŰɞůŮɚɑŭŮɠ əɞɘɜɐɠ ɢɟɐůɖɠ 

űɤŰɞɔɟŬűɘɩɜ ɏɢɞɡɜ ŭɘɎűɞɟŮɠ ɢɟɐůŮɘɠ ɧˊɤɠ Űɖɜ ˊŮɟɘɓŬɚɚɞɜŰɘəɐ ˊŬɟŬəɞɚɞɨɗɖůɖ (Fuchs et al. 

2013), Űɖɜ ˊɚɞɐɔɖůɖ ˊŮɕɩɜ (Robinson et al., 2012) ɐ ŬəɧɛŬ əŬɘ Űɖ ůɡɛˊɚɐɟɤůɖ Űɤɜ ˊɖɔɩɜ 

ŭŮŭɞɛɏɜɤɜ Űɖɠ ŰɞˊɞɗŮůɑŬɠ (Milholland and Pultar, 2013). ȼ ɢɟɐůɖ ŮŰɘəɏŰŬɠ ůŮ ɛɘŬ ŮɘəɧɜŬ ŮɑɜŬɘ 

ɏɜŬ ɛɏůɞ ɔɘŬ Űɖɜ ˊɟɞůɗɐəɖ ɛŮŰŬŭŮŭɞɛɏɜɤɜ (metadata) ůŰɞ ˊŮɟɘŮɢɧɛŮɜɞ ɛŮ Űɖ ɛɞɟűɐ 

ůɡɔəŮəɟɘɛɏɜɤɜ ɚɏɝŮɤɜ-əɚŮɘŭɘɩɜ ɔɘŬ Űɖɜ ˊŮɟɘɔɟŬűɐ Űɞɡ (Golder and Huberman, 2006), ɐ ɛŮ Űɖ 

ɛɞɟűɐ ɔŮɤɔɟŬűɘəɩɜ ůɡɜŰŮŰŬɔɛɏɜɤɜ( geotagging) ɔɘŬ Űɖɜ ŬɜŬɔɜɩɟɘůɖ Űɖɠ ŰɞˊɞɗŮůɑŬɠ ˊɞɡ 

ůɡɜŭɏŮŰŬɘ ɛŮ Űɞ ˊŮɟɘŮɢɧɛŮɜɞ Űɖɠ ŮɘəɧɜŬɠ (Valli  and Hannay, 2010). ɈˊɎɟɢɞɡɜ ŭɘɎűɞɟŮɠ 

ˊɟɞůŮɔɔɑůŮɘɠ ɔɘŬ Űɖ ɔŮɤɔɟŬűɘəɐ ůɐɛŬɜůɖ ɛɘŬɠ ŮɘəɧɜŬɠ. 

¶ ɀŮ ɢɟɐůɖ ŮɝɤŰŮɟɘəɐɠ ůɡůəŮɡɐɠ GPS ɔɘŬ Űɖɜ əŬŰŬɔɟŬűɐ Űɖɠ ɔŮɤɔɟŬűɘəɐɠ ŰɞˊɞɗŮůɑŬɠ. 

¶ MŮ ŮɜůɤɛŬŰɤɛɏɜɞ GPS (ˊɞɡ ɡˊɎɟɢŮɘ ůŰɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ɛɞɜŰɏɟɜŮɠ ɣɖűɘŬəɏɠ əɎɛŮɟŮɠ əŬɘ 

əɘɜɖŰɎ ŰɖɚɏűɤɜŬ).  

¶ XŮɘɟɞəɑɜɖŰŬ, ŰɞˊɞɗŮŰɩɜŰŬɠ Űɖ űɤŰɞɔɟŬűɑŬ ůŰɞ ɢɎɟŰɖ.  

 

 

ȺɘəɧɜŬ 2. 3 (https://www.flickr.com/photos/mypubliclands/albums/) 

ȼ ȺũɄ ŬɡŰɐɠ Űɖɠ ɛɞɟűɐɠ ɓɟɑůəŮɘ ŮűŬɟɛɞɔɐ ůŰɖɜ əŬŰŬůəŮɡɐ ɢŬɟŰɩɜ ŮŭŬűɞəɎɚɡɣɖɠ əŬɘ 

ɢɟɐůŮɤɜ ɔɖɠ (Estimo et al., 2014; Antoniou et al., 2016). 
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2.1.3. ȺũɄ ůŮ ɛɞɟűɐ əŮɘɛɏɜɞɡ 

ȼ ȺũɄ ůŮ ɛɞɟűɐ əŮɘɛɏɜɞɡ ˊŬɟɎɔŮŰŬɘ əɡɟɑɤɠ ɏɛɛŮůŬ ůŮ ɘůŰɞůŮɚɑŭŮɠ ɧˊɤɠ Twitter, Reddit ɐ 

ůŮ ŭɘɎűɞɟŬ blogs ɧˊɞɡ ɞɘ ɢɟɐůŰŮɠ ůɡɜŮɘůűɏɟɞɡɜ ůŰɖ ɔŮɤɔɟŬűɘəɐ ˊɚɖɟɞűɞɟɑŬ ɛŮ Űɖ ɛɞɟűɐ 

əŮɘɛɏɜɞɡ ɛɏůɤ əɘɜɖŰɩɜ ŰɖɚŮűɩɜɤɜ, ɖɚŮəŰɟɞɜɘəɩɜ ɡˊɞɚɞɔɘůŰɩɜ ɐ ɞˊɞɘŬŭɐˊɞŰŮ Ɏɚɚɖ ůɡůəŮɡɐ 

ɢŮɘɟɧɠ. ɇɞ Twitter ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɤɠ ˊɖɔɐ ůɡɚɚɞɔɐɠ ˊɚɖɟɞűɞɟɘɩɜ 

(MacEachren et al., 2011) ůŰɖ ŭɖɛɞůɘɞɔɟŬűɑŬ ɔɘŬ Űɖ ŭɘɎŭɞůɖ ˊɚɖɟɞűɞɟɘɩɜ ůŰɞ əɞɘɜɧ ůŮ ůɢŮŭɧɜ 

ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ (OôConnor, 2009; Castillo et al., 2011), ůŰɖɜ ŬɜɑɢɜŮɡůɖ ŮɝɎˊɚɤůɖɠ ɛɘŬɠ ɜɧůɞɡ 

(Chunara et al., 2012), ůŰɖɜ ŬɜɑɢɜŮɡůɖ ůɡɛɓɎɜŰɤɜ (Huberman et al. 2008) əŬɘ ůŰɖɜ ŬˊɧəŰɖůɖ 

ɔɜɩůŮɤɜ ůɢŮŰɘəɎ ɛŮ Űɖ ůɡɛˊŮɟɘűɞɟɎ Űɤɜ əɞɘɜɤɜɘəɩɜ ŬɚɚɖɚŮˊɘŭɟɎůŮɤɜ (Andrienko et al., 2013; 

Senaratne et al., 2014). 

ɆŰɖɜ ȺũɄ ˊɞɡ ɓŬůɑɕɞɜŰŬɘ ůŰɞ əŮɑɛŮɜɞ, ɖ ɢɤɟɘəɐ ŬɜŬűɞɟɎ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ: 

¶ ɀɏůɤ əŮɘɛɏɜɞɡ, ɧˊɞɡ ɞ ɢɟɐůŰɖɠ əɎɜŮɘ ŬɜŬűɞɟɎ ůŮ ŰɞˊɞɗŮůɑŬ-ɧɜɞɛŬ (ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ''ȼ 

Lady Gaga ɏɢŮɘ ůɡɜŬɡɚɑŬ ůŰɖ ɁɏŬ Ɉɧɟəɖ ůɐɛŮɟŬ'').  

¶ ɀɏůɤ Űɖɠ ɔŮɤɔɟŬűɘəɐɠ ůɐɛŬɜůɖɠ Ŭˊɧ Űɖɜ ɞˊɞɑŬ ˊɟɞɏɟɢŮŰŬɘ ɖ Ůɑŭɖůɖ(Űɞ tweet ɔɘŬ 

ˊŬɟɎŭŮɘɔɛŬ ůŰɖɜ ˊŮɟɑˊŰɤůɖ Űɞɡ Twitter).  

ɄŬɟɧɚɞ ˊɞɡ əɎˊɞɘɞɘ ůɡɜŮɘůűɏɟɞɡɜ ˊŬɟɏɢɞɜŰŬɠ ůɖɛŬɜŰɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ, ɞɘ ˊŮɟɘůůɧŰŮɟɞɘ 

ɢɟɖůɘɛɞˊɞɘɞɨɜ ŬɡŰɎ ŰŬ ɛɏůŬ ɔɘŬ ɜŬ ŮəűɟɎůɞɡɜ ˊɟɞůɤˊɘəɏɠ ɔɜɩɛŮɠ, ɣɡɢɘəɏɠ ŭɘŬɗɏůŮɘɠ ɐ ɔɘŬ 

əŬəɞɨɠ ůəɞˊɞɨɠ ɧˊɤɠ ɞ Ůəűɞɓɘůɛɧɠ ɐ ɖ əɞɟɞɥŭɑŬ ɔɘŬ ɜŬ ˊŬɟŮɜɞɢɚɐůɞɡɜ Ɏɚɚɞɡɠ ɢɟɐůŰŮɠ. ɇɏŰɞɘŮɠ 

ŬɜŮˊɘɗɨɛɖŰŮɠ ˊɚɖɟɞűɞɟɑŮɠ ŭɡůəɞɚŮɨɞɡɜ Űɖɜ ɎɜŰɚɖůɖ ɢɟɐůɘɛɤɜ ˊɚɖɟɞűɞɟɘɩɜ ˊɞɡ ɗŬ 

ɛˊɞɟɞɨůŬɜ ɜŬ ŮɜŭɘŬűɏɟɞɡɜ Űɘɠ ˊɟɞŬɜŬűŮɟɗŮɑůŮɠ ˊŮɟɘˊŰɩůŮɘɠ ɢɟɐůɖɠ.  

2.2. ȺũɄ əŬɘ ɉŬɟŰɞɔɟŬűɑŬ 

ɆŰɖɜ ŮɜɧŰɖŰŬ ŬɡŰɐ ɔɑɜŮŰŬɘ ɛɑŬ ˊŮɟɘɔɟŬűɐ Űɖɠ ůɢɏůɖɠ Űɖɠ ɢŬɟŰɞɔɟŬűɑŬɠ ɛŮ Űɖɜ ŮɗŮɚɞɜŰɘəɐ 

ɔŮɤɔɟŬűɘəɐ ˊɚɖɟɞűɞɟɑŬ. 

ȼ ŮˊŬɜɎůŰŬůɖ ˊɞɡ ŮˊɐɚɗŮ ɛŮ Űɖɜ ŮɘůŬɔɤɔɐ Űɤɜ ɔŮɤɔɟŬűɘəɩɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ɏɢɞɡɜ ɤɠ 

ɓɎůɖ Űɞɜ ŮɗŮɚɞɜŰɘůɛɧ ɞŭɐɔɖůŮ ůŮ ɛɑŬ ɜɏŬ Ůˊɞɢɐ ɧˊɞɡ ŰŬ ˊɟɞɥɧɜŰŬ Űɤɜ ɔŮɤɔɟŬűɘəɩɜ 

ůɡůŰɖɛɎŰɤɜ ɛˊɞɟɞɨɜ ɜŬ ˊŬɟŬɢɗɞɨɜ əŬɘ ɜŬ ɛɞɘɟŬůŰɞɨɜ Ŭˊɧ ɧɚɞɡɠ. ȷɡŰɐ ɖ ŬɜɎˊŰɡɝɖ Űɖɠ 

ŮɗŮɚɞɜŰɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ ɏɢŮɘ ŬɚɚɖɚɏɜŭŮŰɖ ůɢɏůɖ ɛŮ Űɞ ŮˊɘůŰɖɛɞɜɘəɧ ˊŮŭɑɞ Űɖɠ ɊɖűɘŬəɐɠ 

ɉŬɟŰɞɔɟŬűɑŬɠ. ɀɏůɤ Űɤɜ ŮɗŮɚɞɜŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ əŬɗɑůŰŬŰŬɘ ˊɚɏɞɜ ˊɞɚɨ Ůɨəɞɚɖ ɖ ŭɖɛɘɞɡɟɔɑŬ 

ɜɏɤɜ ɢŬɟŰɩɜ ɢɤɟɑɠ əɎˊɞɘɞ əɧůŰɞɠ ůŰɖ ɢɟɐůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ. Ⱥˊɘˊɚɏɞɜ ŰŬ ŭŮŭɞɛɏɜŬ ŬɡŰɎ ŮɑɜŬɘ 

ŮɡɏɚɘəŰŬ əŬɘ ŬɜŬɜŮɩɜɞɜŰŬɘ ůɡɜŮɢɩɠ ŭɘŮɡəɞɚɨɜɞɜŰŬɠ ɏŰůɘ Űɖ ŭɘɧɟɗɤůɖ Ůɜɧɠ ˊɟɞɦˊɎɟɢɞɜŰɞɠ 

ɢɎɟŰɖ ɐ Űɖ ɓŮɚŰɑɤůɖ Űɞɡ. ȰɜŬ Ŭəɧɛɖ ɢŬɟŬəŰɖɟɘůŰɘəɧ Űɖɠ ŮɗŮɚɞɜŰɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ ˊɞɡ ɓɞɖɗɎŮɘ 

Űɞɜ ŰɞɛɏŬ Űɖɠ ɉŬɟŰɞɔɟŬűɑŬɠ ŮɑɜŬɘ ɖ ˊɚɖɗɩɟŬ Űɤɜ ɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ ˊɟɞɠ Ŭˊɧŭɞůɖ ˊɞɡ 

ˊɟɞůűɏɟŮɘ. ɈˊɎɟɢɞɡɜ ˊŮɟɘˊŰɩůŮɘɠ ɧˊɞɡ Űɞ ˊŮɟɘŮɢɧɛŮɜɞ Űɤɜ ŮɗŮɚɞɜŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ ŮɑɜŬɘ ˊɘɞ 

ˊɚɞɨůɘɞ Ŭˊɧ əɎˊɞɘɞ Ůɜɧɠ Ůˊɑůɖɛɞɡ űɞɟɏŬ ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ɡˊɎɟɢŮɘ ɏɚɚŮɘɣɖ ɞɜŰɞŰɐŰɤɜ ůŮ 

əɎˊɞɘŮɠ ŮˊɑůɖɛŮɠ ɓɎůŮɘɠ. ɆŮ ŬɡŰɐ Űɖɜ ˊŮɟɑˊŰɤůɖ ɖ ȺũɄ ŮɑɜŬɘ ˊɞɚɨ ůɖɛŬɜŰɘəɐ əŬɗɩɠ 

ůɡɜŮɘůűɏɟŮɘ ůŰɖ ɢŬɟŰɞɔɟɎűɖůɖ ˊŮɟɘɞɢɩɜ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ɛɖɜ ŮɑɢŬɜ ŬˊɞŰɡˊɤɗŮɑ ɜɤɟɑŰŮɟŬ ɐ ɜŬ 

ŮɑɢŬɜ ŬˊɞŰɡˊɤɗŮɑ Ůɚɚɘˊɩɠ. 

ȰɜŬ ɘŭɘŬɑŰŮɟɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ Űɖɠ ůɢɏůɖɠ ɉŬɟŰɞɔɟŬűɑŬɠ əŬɘ ȺɗŮɚɞɜŰɘəɐɠ ɄɚɖɟɞűɞɟɑŬɠ 

ŮɑɜŬɘ ɖ ŬɜŰŬˊɧəɟɘůɖ ůŮ ɗɏɛŬŰŬ əɟɑůŮɤɜ əŬɘ əŬŰŬůŰɟɞűɩɜ. ɉŬɟŬəŰɖɟɘůŰɘəɧ ˊŬɟɎŭŮɘɔɛŬ ŬˊɞŰŮɚŮɑ 
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ɞ ůŮɘůɛɧɠ Űɖɠ ȷɥŰɐɠ Űɞ 2010. Ʉɟɘɜ Ŭˊɧ Űɖɜ əŬŰŬůŰɟɞűɐ ŰŬ ŭɘŬɗɏůɘɛŬ ˊɟɞɠ Űɞ əɞɘɜɧ ɣɖűɘŬəɎ 

ŭŮŭɞɛɏɜŬ ɔɘŬ Űɖɜ ȷɥŰɐ, Űɖ űŰɤɢɧŰŮɟɖ ɢɩɟŬ Űɞɡ ŭɡŰɘəɞɨ ɖɛɘůűŬɘɟɑɞɡ, ɐŰŬɜ ŬɟŬɘɎ əŬɘ 

ˊŮɟɘɞɟɘůɛɏɜŬ ɛɧɜɞ ůŮ ɛŮɔɎɚɞɡɠ ŭɟɧɛɞɡɠ əŬɘ ůŮ ɚɑɔŬ ɎɚɚŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ 

ɛɖɜ ɡˊɎɟɢɞɡɜ ɢɎɟŰŮɠ ɔɘŬ ɜŬ ɡˊɞůŰɖɟɑɝɞɡɜ Űɞɡɠ ŭɘŬůɩůŰŮɠ əŬɘ Űɖɜ ŬɜɗɟɤˊɘůŰɘəɐ ɓɞɐɗŮɘŬ (Zook 

et al., 2010). ɇɘɠ ŮɓŭɞɛɎŭŮɠ ˊɞɡ ŬəɞɚɞɨɗɖůŬɜ Űɞ ůŮɘůɛɧ, ɢɘɚɘɎŭŮɠ ŮɗŮɚɞɜŰɏɠ Űɞɡ ŭɘŬŭɘəŰɨɞɡ ɛŮ 

ɢɟɐůɖ ŭɞɟɡűɞɟɘəɩɜ Ůɘəɧɜɤɜ Űɖɠ ˊŮɟɘɞɢɐɠ Ŭˊɧ Ůɛˊɞɟɘəɏɠ ɡˊɖɟŮůɑŮɠ ɧˊɤɠ GeoEye, Digital Globe 

əŬɘ ɢŬɟŰɩɜ ɝŮəɑɜɖůŬɜ ɜŬ ůɡɚɚɏɔɞɡɜ ŭŮŭɞɛɏɜŬ əŬɘ ŭɖɛɘɞɨɟɔɖůŬɜ ŮˊɘŰɡɢɩɠ ɛɘŬ ɚŮˊŰɞɛŮɟɐ ɓɎůɖ 

ŭŮŭɞɛɏɜɤɜ Űɖɠ ɢɩɟŬɠ ůŰɞ OpenStreetMap (ȺɘəɧɜŬ 2.4). ȷɡŰɐ ɖ ŮɜɏɟɔŮɘŬ ˊŬɟŮɑɢŮ ɢɟɐůɘɛɞɡɠ 

ɓŬůɘəɞɨɠ ɢɎɟŰŮɠ ɔɘŬ Űɞɡɠ ŮɟɔŬɕɧɛŮɜɞɡɠ ŬɜɗɟɤˊɘůŰɘəɐɠ ɓɞɐɗŮɘŬɠ ˊɞɡ ɚŮɘŰɞɡɟɔɞɨůŬɜ Ůˊɑůɖɠ ɤɠ 

əŬŰɎɚɞɔɞɠ ɜɞůɞəɞɛŮɑɤɜ, Ůəəɚɖůɘɩɜ, ˊɞɚɘŰɘəɩɜ ŮɔəŬŰŬůŰɎůŮɤɜ əŬɘ Ɏɚɚɤɜ ˊɧɟɤɜ. 

 

ȺɘəɧɜŬ 2.4 Port-au-Prince ˊɟɘɜ Űɞ ůŮɘůɛɧ əŬɘ Port-au-Prince ɚɑɔŮɠ ɛɏɟŮɠ ɛŮŰɎ Űɞ ůŮɘůɛɧ (Ʉɖɔɐ: Mikel 

Maron, 2010) 
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3. ȼ ́ɞɘɧŰɖŰŬ Űɤɜ ɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ 

ɋɠ ˊɞɘɧŰɖŰŬ ɞɟɑɕŮŰŬɘ Űɞ ůɨɜɞɚɞ ŮəŮɑɜɤɜ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Ůɜɧɠ ˊɟɞɥɧɜŰɞɠ Űɞ ɞˊɞɑɞ 

ɛˊɞɟŮɑ ɜŬ ŬɜŰŬˊŮɝɏɚɗŮɘ ůŰɖɜ ɘəŬɜɞˊɞɑɖůɖ ŭɖɚɤɛɏɜɤɜ əŬɘ ɡˊɞɜɞɞɨɛŮɜɤɜ ŬɜŬɔəɩɜ (ISO 2002, 

Ƀriginally in ISO standard 8402). Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ɛŮ ɓɎůɖ Űɘɠ ˊɟɞɦˊɞɗɏůŮɘɠ ISO ɔɘŬ Űɘɠ Ŭɟɢɏɠ 

Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɤɜ ɔŮɤɔɟŬűɘəɩɜ ˊɚɖɟɞűɞɟɘɩɜ (ISO 19113: 2003 Geographic information ï 

Quality principles), ɖ ˊɞɘɧŰɖŰŬ Űɤɜ ɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɞɜ ůəɞˊɧ Űɖɠ 

ŭɖɛɘɞɡɟɔɑŬɠ, Űɖɠ ɢɟɐůɖɠ əŬɘ Űɖɠ ɔŮɜŮŬɚɞɔɑŬɠ Űɞɡɠ (Coote and Rachman, 2008). 

ũɘŬ ŰŬ ɔŮɤɔɟŬűɘəɎ ŭŮŭɞɛɏɜŬ ɡˊɎɟɢɞɡɜ ůɡɔəŮəɟɘɛɏɜŮɠ ˊŬɟɎɛŮŰɟɞɘ ˊɞɘɧŰɖŰŬɠ, ɧˊɤɠ ŬɡŰɏɠ 

ɞɟɑůŰɖəŬɜ Űɞ 2002 Ŭˊɧ Űɞɜ ȹɘŮɗɜɐ ɃɟɔŬɜɘůɛɧ ɇɡˊɞˊɞɑɖůɖɠ (ISO) ɛŮ Űɞ ˊɟɧŰɡˊɞ ISO 

19113:2002, ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɘɠ Ŭɟɢɏɠ ɔɘŬ Űɖɜ ˊŮɟɘɔɟŬűɐ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɤɜ ɔŮɤɔɟŬűɘəɩɜ 

ŭŮŭɞɛɏɜɤɜ, əŬɘ Űɞ ˊɟɧŰɡˊɞ ISO 19114:2003, ɏɜŬ ˊɚŬɑůɘɞ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɘɠ ŭɘŬŭɘəŬůɑŮɠ ɔɘŬ 

Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ əŬɘ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ ˊɞɘɧŰɖŰŬɠ. Ƀɘ əŬɗɞɟɘůɛɏɜŮɠ ˊŬɟɎɛŮŰɟɞɘ ɔɘŬ Űɖɜ ˊɞɘɧŰɖŰŬ 

Űɤɜ ɔŮɤɔɟŬűɘəɩɜ ŭŮŭɞɛɏɜɤɜ, ůɨɛűɤɜŬ ɛŮ Űɞ ˊɟɧŰɡˊɞ ISO 19113:2002 ŮɑɜŬɘ: ɖ ˊɚɖɟɧŰɖŰŬ, ɖ 

ɚɞɔɘəɐ ůɡɜɏˊŮɘŬ, ɖ ŬəɟɑɓŮɘŬ ɗɏůɖɠ, ɖ ɢɟɞɜɘəɐ ŬəɟɑɓŮɘŬ əŬɘ ɖ ɗŮɛŬŰɘəɐ ŬəɟɑɓŮɘŬ (Oort, 2006). 

ɋůŰɧůɞ ůɢŮŰɘəɎ ˊɟɧůűŬŰŬ, ŰŬ ˊŬɚŬɘɧŰŮɟŬ ˊɟɧŰɡˊŬ ISO 19113(ISO, 2005a) əŬɘ ISO 

19114(ISO, 2005b) ŬɜŰɘəŬŰŬůŰɎɗɖəŬɜ Ŭˊɧ Űɞ ˊɟɧŰɡˊɞ ISO 19157(ISO, 2013). ɇɞ ŮɜɖɛŮɟɤɛɏɜɞ 

ˊɟɧŰɡˊɞ ɞɟɑɕŮɘ ŰŬ ˊŬɟŬəɎŰɤ ůŰɞɘɢŮɑŬ ˊɞɘɧŰɖŰŬɠ ŭŮŭɞɛɏɜɤɜ: ˊɚɖɟɧŰɖŰŬ, ɚɞɔɘəɐ ůɡɜɏˊŮɘŬ, 

ŬəɟɑɓŮɘŬ ɗɏůɖɠ, ɢɟɞɜɘəɐ ŬəɟɑɓŮɘŬ, ɗŮɛŬŰɘəɐ ŬəɟɑɓŮɘŬ əŬɘ Űɖɜ ŮɡɢɟɖůŰɑŬ. 

3.1. ɄŬɟɎɛŮŰɟɞɘ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɤɜ ɔŮɤɔɟŬűɘəɩɜ ŭŮŭɞɛɏɜɤɜ 

ɆŰɖɜ ŮɜɧŰɖŰŬ ŬɡŰɐ ˊŮɟɘɔɟɎűɞɜŰŬɘ ŬɜŬɚɡŰɘəɎ ɞɘ ˊŬɟɎɛŮŰɟɞɘ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɤɜ ɔŮɤɔɟŬűɘəɩɜ 

ůŰɞɘɢŮɑɤɜ. 

ɄɚɖɟɧŰɖŰŬ: ȼ ˊɚɖɟɧŰɖŰŬ (completeness) ˊŮɟɘɔɟɎűŮɘ Űɖ ůɢɏůɖ ɛŮŰŬɝɨ Űɤɜ 

ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɩɜ ŬɜŰɘəŮɘɛɏɜɤɜ əŬɘ Űɤɜ Ůɜɜɞɘɞɚɞɔɘɩɜ Űɞɡɠ. ɀˊɞɟŮɑ ɜŬ ŮəŰɘɛɖɗŮɑ ɛŮ Űɖɜ 

ŬˊɞɡůɑŬ ŭŮŭɞɛɏɜɤɜ (ůűɎɚɛŬŰŬ ˊŬɟɎɚŮɘɣɖɠ) əŬɘ ɛŮ Űɖɜ ˊŬɟɞɡůɑŬ ˊŮɟɑůůŮɘŬɠ ŭŮŭɞɛɏɜɤɜ 

(ůűɎɚɛŬŰŬ ŮˊɘűɧɟŰɘůɖɠ) (Senaratne et al., 2016).  

ȿɞɔɘəɐ ůɡɜɏˊŮɘŬ: ȼ ɚɞɔɘəɐ ůɡɜɏˊŮɘŬ (logical consistency) ŬűɞɟɎ Űɖ ůɡɜɞɢɐ ůŰɘɠ ŭɞɛɏɠ 

ŭŮŭɞɛɏɜɤɜ Űɤɜ ɣɖűɘɞˊɞɘɖɛɏɜɤɜ ɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ. ɇŬ ůűɎɚɛŬŰŬ ˊɞɡ ɞűŮɑɚɞɜŰŬɘ ůŰɖɜ 

ɏɚɚŮɘɣɖ Űɖɠ ɡˊɞŭŮɘəɜɨɞɜŰŬɘ Ŭˊɧ: 1) Ůɜɜɞɘɞɚɞɔɘəɐ ůɡɜɏˊŮɘŬ, 2) ůɡɜɏˊŮɘŬ ůŰɞ ˊŮŭɑɞ ɞɟɘůɛɞɨ əŬɘ 3) 

Űɞˊɞɚɞɔɘəɐ ůɡɜɏˊŮɘŬ (Senaratne et al., 2016).  

ȷəɟɑɓŮɘŬ ɗɏůɖɠ: ȼ ŬəɟɑɓŮɘŬ ŬɜŬűɏɟŮŰŬɘ ůŰɞ ɓŬɗɛɧ ŰŬɨŰɘůɖɠ ɛŮŰŬɝɨ Űɖɠ Űɘɛɐɠ ɛɑŬɠ 

ˊɞůɧŰɖŰŬɠ ˊɞɡ ɛŮŰɟɐɗɖəŮ əŬɘ Űɖɠ ŬˊɞŭŮəŰɎ ˊɟŬɔɛŬŰɘəɐɠ Űɘɛɐɠ Űɖɠ ˊɞůɧŰɖŰŬɠ ŬɡŰɐɠ. 

ɆɡɔəŮəɟɘɛɏɜŬ, ɖ ŬəɟɑɓŮɘŬ ɗɏůɖɠ ɡˊɞŭŮɘəɜɨŮŰŬɘ Ŭˊɧ 1) Űɖɜ ŬˊɧɚɡŰɖ ɐ ŮɝɤŰŮɟɘəɐ ŬəɟɑɓŮɘŬ, 2) Űɖ 

ůɡɔɔŮɜɘəɐ/ůɢŮŰɘəɐ ɐ ŮůɤŰŮɟɘəɐ ŬəɟɑɓŮɘŬ əŬɘ Űɖɜ 3) ŬəɟɑɓŮɘŬ Űɖɠ ɗɏůɖɠ ŭŮŭɞɛɏɜɤɜ ůŰɞ ˊɚɏɔɛŬ 

(Senaratne et al., 2016). 
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 ɉɟɞɜɘəɐ ŬəɟɑɓŮɘŬ: ȼ ɢɟɞɜɘəɐ ŬəɟɑɓŮɘŬ ɡˊɞŭŮɘəɜɨŮŰŬɘ Ŭˊɧ 1) Űɖɜ ŬəɟɑɓŮɘŬ ɛɏŰɟɖůɖɠ Űɞɡ 

ɢɟɧɜɞɡ: ɞɟɗɧŰɖŰŬ Űɤɜ ɢɟɞɜɘəɩɜ ŬɜŬűɞɟɩɜ Ůɜɧɠ ŬɜŰɘəŮɘɛɏɜɞɡ 2) ɢɟɞɜɘəɐ ůɡɜɏˊŮɘŬ: ɞɟɗɧŰɖŰŬ 

Űɤɜ ŮɜŰɞˊɘůɛɏɜɤɜ ůɡɛɓɎɜŰɤɜ ɐ Ŭəɞɚɞɡɗɘɩɜ əŬɘ 3) Űɖɜ ɢɟɞɜɘəɐ ŮɔəɡɟɧŰɖŰŬ: ŮɔəɡɟɧŰɖŰŬ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ ɧůɞɜ ŬűɞɟɎ Űɞ ɢɟɧɜɞ (Girres and Touya, 2010; Arsanjani et al., 2013). 

ŪŮɛŬŰɘəɐ ŬəɟɑɓŮɘŬ: ȼ ɗŮɛŬŰɘəɐ ŬəɟɑɓŮɘŬ ɡˊɞŭŮɘəɜɨŮŰŬɘ Ŭˊɧ 1) Űɖɜ ɞɟɗɧŰɖŰŬ Űɖɠ 

ŰŬɝɘɜɧɛɖůɖɠ, 2) Űɖ ɛɖ ˊɞůɞŰɘəɐ ɞɟɗɧŰɖŰŬ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ əŬɘ 3) Űɖɜ ˊɞůɞŰɘəɐ ŬəɟɑɓŮɘŬ 

Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ (Stark, 2011; Kounadi, 2009; Girres and Touya, 2010). ȾŬɘ ůŰɘɠ ŭɨɞ 

ŰŮɚŮɡŰŬɑŮɠ ˊŮɟɘˊŰɩůŮɘɠ, ɞɘ ŬˊɞəɚɑůŮɘɠ ɛˊɞɟɞɨɜ ɜŬ ŮəŰɘɛɖɗɞɨɜ ŬɟɘɗɛɖŰɘəɎ.  

ȺɡɢɟɖůŰɑŬ: ɆɨɛűɤɜŬ ɛŮ Űɞ ISO19157(ISO, 2013) ɖ ŮɡɢɟɖůŰɑŬ ůŰɖɟɑɕŮŰŬɘ ůŰɘɠ ŬˊŬɘŰɐůŮɘɠ 

Űɞɡ ɢɟɐůŰɖ əŬɘ ŮəŰɘɛɎŰŬɘ Ŭˊɧ ɧɚŬ ŰŬ ůŰɞɘɢŮɑŬ Űɖɠ ˊɞɘɧŰɖŰŬɠ. ȰŰůɘ ɧɚɞɘ ɞɘ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ 

ŬɜŬűɏɟɗɖəŬɜ ˊŬɟŬˊɎɜɤ ɛˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ŬɜɎɚɞɔŬ ɛŮ Űɞɜ ůəɞˊɧ Űɞɡ əɎɗŮ ɢɟɐůŰɖ. 

ɄŬɟɧɚŬ ŬɡŰɎ, ɖ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ɢɟɖůɘɛɧŰɖŰŬɠ ɛˊɞɟŮɑ ɜŬ ɓŬůɑɕŮŰŬɘ ůŮ ůɡɔəŮəɟɘɛɏɜŮɠ ŬˊŬɘŰɐůŮɘɠ 

Űɞɡ ɢɟɐůŰɖ ˊɞɡ ŭŮɜ ɛˊɞɟɞɨɜ ɜŬ Űɘɠ ˊŮɟɘɔɟɎɣɞɡɜ ŰŬ ˊŬɟŬˊɎɜɤ ůŰɞɘɢŮɑŬ Űɖɠ ˊɞɘɧŰɖŰŬɠ. ɆŮ ŬɡŰɐ 

Űɖɜ ˊŮɟɑˊŰɤůɖ Űɞ ůŰɞɘɢŮɑɞ Űɖɠ ŮɡɢɟɖůŰɑŬɠ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ ɜŬ ˊŮɟɘɔɟɎɣŮɘ ůɡɔəŮəɟɘɛɏɜɖ 

ˊɞɘɞŰɘəɐ ˊɚɖɟɞűɞɟɑŬ ůŮ ůɢɏůɖ ɛŮ Űɖɜ əŬŰŬɚɚɖɚɧŰɖŰŬ Ůɜɧɠ ůɡɜɧɚɞɡ ŭŮŭɞɛɏɜɤɜ ɔɘŬ ɛɑŬ 

ůɡɔəŮəɟɘɛɏɜɖ ŮűŬɟɛɞɔɐ ɐ ɔɘŬ Űɖɜ ˊɟɞůŬɟɛɞɔɐ ůŮ ɏɜŬ ůɨɜɞɚɞ ŬˊŬɘŰɐůŮɤɜ (Antoniou and 

Skopeliti, 2015). 

3.2. ɄɞɘɧŰɖŰŬ Űɖɠ ȺɗŮɚɞɜŰɘəɐɠ ũŮɤɔɟŬűɘəɐɠ ɄɚɖɟɞűɞɟɑŬɠ 

ȳˊɤɠ ŮɑɜŬɘ ɚɞɔɘəɧ, ɖ ȺũɄ ɓŬůɑɕŮŰŬɘ ůŰɖɜ ŮɟɔŬůɑŬ ɛɖ Ůɘŭɘəɩɜ ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ 

ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ ɛɑŬ ɘŭɘŬɑŰŮɟŬ ůɖɛŬɜŰɘəɐ ŬŭɡɜŬɛɑŬ, ŬɡŰɐ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ. 

ȿɧɔɤ Űɤɜ Ŭɡɝɖɛɏɜɤɜ ˊɚŮɞɜŮəŰɖɛɎŰɤɜ əŬɘ Űɖɠ ŮɡɟɨŰɖŰŬɠ ɢɟɐůɖɠ Űɖɠ ȺũɄ, ŬˊɞəŰɎ 

ɘŭɘŬɑŰŮɟɖ ůɖɛŬůɑŬ ɖ ˊɞɘɧŰɖŰŬ Űɤɜ ŮɗŮɚɞɜŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŮɝŬɢɗɞɨɜ ŬəɟɘɓŮɑɠ 

ˊɚɖɟɞűɞɟɑŮɠ əŬɘ ŬˊɞűɎůŮɘɠ ɔɘŬ Űɖɜ əŬŰŬɚɚɖɚɧŰɖŰŬ ɢɟɐůɖɠ. ȼ ɏɚɚŮɘɣɖ Ůɜɧɠ Űɡˊɞˊɞɘɖɛɏɜɞɡ 

ˊɟɞŰɨˊɞɡ ɏɢŮɘ ɞŭɖɔɐůŮɘ Űɖɜ ˊɞɘɧŰɖŰŬ Űɤɜ VGI ɜŬ ˊɞɘəɑɚŮɘ ɛŮŰŬɝɨ ŮŰŮɟɞɔŮɜɩɜ ˊɖɔɩɜ ŭŮŭɞɛɏɜɤɜ 

(əŮɑɛŮɜɞ, ŮɘəɧɜŬ, ɢɎɟŰŮɠ, ə.Ɏ.). ɈˊɎɟɢŮɘ ŭɖɚŬŭɐ ˊŮɟɑˊŰɤůɖ ɜŬ ŮɛűŬɜɑɕŮŰŬɘ ŬɜɞɛɞɘɞɔɏɜŮɘŬ ůŰɖɜ 

əɎɚɡɣɖ ɛŮŰŬɝɨ ŭɘŬűɞɟŮŰɘəɩɜ Űɧˊɤɜ əŬɗɩɠ əŬɘ ɜŬ ŰɞˊɞɗŮŰŮɑŰŬɘ ɚŬɜɗŬůɛɏɜŬ ɖ ɔŮɤɔɟŬűɘəɐ 

ˊɚɖɟɞűɞɟɑŬ (ˊŬɟɎŭŮɘɔɛŬ Űɞ ɔŮɤɔɟŬűɘəɧ ɛɐəɞɠ əŬɘ ˊɚɎŰɞɠ, ɖ ŬˊɧůŰŬůɖ, ŰŬ ŰɞˊɤɜɨɛɘŬ) ůŮ 

əɎˊɞɘŬ ˊɚŬŰűɧɟɛŬ ŭɘŬŭɘəŰɨɞɡ, ɧˊɤɠ Űɞ OpenStreetMap, Flickr ə.Ɏ. ȷɡŰɧ ŭɖɛɘɞɡɟɔŮɑ ɛɘŬ 

ɛŮŰŬɓɚɖŰɐ ˊɞɘɧŰɖŰŬ ůŰŬ ɔŮɤɔɟŬűɘəɎ ŭŮŭɞɛɏɜŬ Űɤɜ ŮɗŮɚɞɜŰɩɜ əŬɘ ɞűŮɑɚŮŰŬɘ ůŰɞ ɧŰɘ ɞɘ Ɏɜɗɟɤˊɞɘ 

ŬɜŰɘɚŬɛɓɎɜɞɜŰŬɘ əŬɘ ŮəűɟɎɕɞɡɜ Űɘɠ ɔŮɤɔɟŬűɘəɏɠ ˊŮɟɘɞɢɏɠ əŬɘ Űɘɠ ɢɤɟɘəɏɠ ůɢɏůŮɘɠ ɛŮ ŬɜŬəɟɑɓŮɘŬ 

əŬɘ ɛŮ ɧɟɞɡɠ ŬɞɟɑůŰɤɜ Ůɜɜɞɘɩɜ. ȷɡŰɐ ɖ ŬůɎűŮɘŬ ůŰɖɜ Ŭɜɗɟɩˊɘɜɖ ŬɜŰɑɚɖɣɖ Űɖɠ ɗɏůɖɠ ɞűŮɑɚŮŰŬɘ 

ɧɢɘ ɛɧɜɞ ůŰɞ ɔŮɔɞɜɧɠ ɧŰɘ ɞɘ ɔŮɤɔɟŬűɘəɏɠ ɞɜŰɧŰɖŰŮɠ ɏɢɞɡɜ ůɡɜŮɢɐ ɢŬɟŬəŰɐɟŬ, ŬɚɚɎ əŬɘ ůŰɖɜ 

ˊɞɘɧŰɖŰŬ əŬɘ ůŰɞɡɠ ˊŮɟɘɞɟɘůɛɞɨɠ Űɖɠ ɢɤɟɘəɐɠ ɔɜɩůɖɠ. ȿŬɜɗŬůɛɏɜɞɘ ɐ əŬəɧɓɞɡɚɞɘ ɔŮɤɔɟŬűɘəɞɑ 

ůɢɞɚɘŬůɛɞɑ ɛˊɞɟɞɨɜ ɜŬ ŮɚŬɢɘůŰɞˊɞɘɖɗɞɨɜ ɛɏůɤ ŭɘŬűɧɟɤɜ ŭɘŬŭɘəŬůɘɩɜ Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ 

ˊɞɘɧŰɖŰŬɠ Űɖɠ ȺũɄ (Senaratne et al., 2016). 

ɆŰɖɜ ŮɜɧŰɖŰŬ 2.1 ɏɔɘɜŮ ɛɑŬ ˊŮɟɘɔɟŬűɐ ɞɟɘůɛɏɜɤɜ ɛɞɟűɩɜ Űɖɠ ȺũɄ (ŭɘŬɜɡůɛŬŰɘəɐ ŭɞɛɐ, ŮɘəɧɜŬ, 

əŮɑɛŮɜɞ). ɄŬɟŬəɎŰɤ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɟɘůɛɏɜɞɘ ˊɟɞɓɚɖɛŬŰɘůɛɞɑ əŬɘ ŬɜŬəɟɑɓŮɘŮɠ Űɖɠ ˊɞɘɧŰɖŰŬɠ 

Űɤɜ ŮɗŮɚɞɜŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ɓŬůɑɕɞɜŰŬɘ ůŰɘɠ ˊŬɟŬˊɎɜɤ ŰɟŮɘɠ (3) ɛɞɟűɏɠ (Senaratne et al., 

2016). 
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ũɘŬ Űɖɜ ˊŮɟɑˊŰɤůɖ Űɖɠ ȺũɄ ˊɞɡ ɏɢŮɘ ɛɞɟűɐ ŭɘŬɜɡůɛŬŰɘəɐɠ ŭɞɛɐɠ, ɖ ɢɤɟɘəɐ ŭɘɎůŰŬůɖ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ əŬŰŬɔɟɎűŮŰŬɘ ɛŮ Űɖ ɛɞɟűɐ əɧɛɓɤɜ, ɔɟŬɛɛɩɜ ɐ ˊɞɚɡɔɩɜɤɜ ɛŮ ŬɜŬűɞɟɎ ɔŮɤɔɟŬűɘəɞɨ 

ɛɐəɞɡɠ/ˊɚɎŰɞɡɠ, əŬɘ ɞɘ ˊŮɟɘɔɟŬűɘəɞɑ ŭŮɑəŰŮɠ ɔɜɤůŰɞˊɞɘɞɨɜŰŬɘ ɛŮ ŮŰɘəɏŰŮɠ ɛŮ Űɖ ɛɞɟűɐ Űɞɡ 

ůɡɜŭɡŬůɛɞɨ əɚŮɘŭɑ-Űɘɛɐ. ȾɎɗŮ ŮŰɘəɏŰŬ ˊŮɟɘɔɟɎűŮɘ ɛɘŬ ůɡɔəŮəɟɘɛɏɜɖ ɔŮɤɔɟŬűɘəɐ ɞɜŰɧŰɖŰŬ Ŭˊɧ 

ŭɘŬűɞɟŮŰɘəɐ ɞˊŰɘəɐ. ȹŮɜ ɡˊɎɟɢŮɘ əŬɜɏɜŬɠ ˊŮɟɘɞɟɘůɛɧɠ ůŰɖ ɢɟɐůɖ ŬɡŰɩɜ Űɤɜ ŮŰɘəŮŰɩɜ: 

ŬˊŮɟɘɧɟɘůŰɞɘ ůɡɜŭɡŬůɛɞɑ ŮɑɜŬɘ ŬˊɞŭŮəŰɞɑ, əŬɘ ɞɘ ůɡɜŰŮɚŮůŰɏɠ ŮɑɜŬɘ ŮɚŮɨɗŮɟɞɘ ɜŬ Ůˊɘɚɏɝɞɡɜ Űɘɠ 

ŮŰɘəɏŰŮɠ ˊɞɡ ɗŮɤɟɞɨɜ ŮəŮɑɜɞɘ əŬŰɎɚɚɖɚŮɠ. ȷɡŰɧ Űɞ ŬɜɞɘɢŰɧ ůɨůŰɖɛŬ ŰŬɝɘɜɧɛɖůɖɠ ɛˊɞɟŮɑ ɜŬ 

ɞŭɖɔɐůŮɘ ůŮ ɚŬɜɗŬůɛɏɜɖ ŰŬɝɘɜɧɛɖůɖ əŬɘ ɛŮɑɤůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ. ȷɡŰɞɨ Űɞɡ 

Ůɑŭɞɡɠ ɞɘ ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ ɓŬůɑɕɞɜŰŬɘ ůŰɞ ɢɎɟŰɖ, ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ əɡɟɑɤɠ ɔɘŬ ůəɞˊɞɨɠ ɧˊɤɠ ɖ 

ˊɚɞɐɔɖůɖ əŬɘ ɖ ŬɜŬɕɐŰɖůɖ ůɖɛŮɑɤɜ ŮɜŭɘŬűɏɟɞɜŰɞɠ. ũɘŬ ŬɡŰɞɨɠ Űɞɡɠ ůəɞˊɞɨɠ ɚɞɘˊɧɜ, ɖ ŬəɟɑɓŮɘŬ 

ɗɏůɖɠ əŬɘ ɖ Űɞˊɞɚɞɔɘəɐ ůɡɜɏˊŮɘŬ Űɤɜ ɞɜŰɞŰɐŰɤɜ ŮɑɜŬɘ ˊɞɚɨ ůɖɛŬɜŰɘəɏɠ. Ⱥɝɑůɞɡ ůɖɛŬɜŰɘəɐ ŮɑɜŬɘ 

əŬɘ ɖ ŬəɟɑɓŮɘŬ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ɔɜɤɟɘůɛɎŰɤɜ, ɧˊɞɡ ɞɘ ůɢɞɚɘŬůɛɞɑ ˊɞɡ ŬɜŬűɏɟɞɜŰŬɘ ůŮ ɛɑŬ 

ɞɜŰɧŰɖŰŬ ˊɟɏˊŮɘ ɜŬ ŬɜŰɘəŬŰɞˊŰɟɑɕɞɡɜ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ ɢɤɟɑɠ ůɡɔəɟɞɨůŮɘɠ (ˊ.ɢ. ɔɘŬ Űɘɠ 

ŮŰɘəɏŰŮɠ Űɤɜ ŭɟɧɛɤɜ, oneway=true əŬɘ twoway=true). ȼ ŮɚŮɡɗŮɟɑŬ ŬɡŰɐ ɞŭɖɔŮɑ ůŮ 

ˊɟɞɓɚɖɛŬŰɘəɏɠ ŰŬɝɘɜɞɛɐůŮɘɠ ˊɞɡ ŮˊɖɟŮɎɕɞɡɜ Űɖɜ ŬəɟɑɓŮɘŬ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ɔɜɤɟɘůɛɎŰɤɜ. 

ȺəŰɧɠ Ŭˊɧ Űɖɜ ŬəɟɑɓŮɘŬ, ɖ ˊŬɟɞɢɐ ŬɝɘɧˊɘůŰɤɜ ɡˊɖɟŮůɘɩɜ ŮˊɖɟŮɎɕŮŰŬɘ əŬɘ Ŭˊɧ Űɖɜ ˊɚɖɟɧŰɖŰŬ 

Űɤɜ ŭŮŭɞɛɏɜɤɜ: ˊɚɖɟɧŰɖŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ, ɘŭɘɞŰɐŰɤɜ əŬɘ ɛɞɜŰɏɚɞɡ. ȷɜ ɏɜŬɠ ɢɎɟŰɖɠ 

ˊŮɟɘɚŬɛɓɎɜŮɘ ɧɚŬ ŰŬ ŬˊŬɟŬɑŰɖŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ, Ŭɜ ɏɜŬ ɢŬɟŬəŰɖɟɘůŰɘəɧ ɏɢŮɘ ůɢɞɚɘŬůŰŮɑ ɛŮ ɏɜŬ 

ˊɚɐɟŮɠ ůɨɜɞɚɞ ɘŭɘɞŰɐŰɤɜ əŬɘ Ŭɜ ɏɜŬ ɛɞɜŰɏɚɞ ŮɑɜŬɘ ɘəŬɜɧ ɜŬ ŬˊŬɜŰɐůŮɘ ɧɚŬ ŰŬ ˊɘɗŬɜɎ 

ŮɟɤŰɐɛŬŰŬ, ɧɚŬ ŬɡŰɎ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ ˊɚɖɟɧŰɖŰŬ Űɞɡ ɛɏŰɟɞɡ ˊɞɘɧŰɖŰŬɠ (Senaratne et al., 

2016). 

ȳůɞɜ ŬűɞɟɎ Űɖɜ ȺũɄ ůŮ ɛɞɟűɐ ŮɘəɧɜŬɠ, ́ ɏɟŬ Ŭˊɧ ŰŬ ůűɎɚɛŬŰŬ Űɖɠ ŬəɟɑɓŮɘŬɠ Űɞɡ GPS ˊɞɡ 

ˊɟɞəɨˊŰɞɡɜ Ŭˊɧ Űɘɠ ŭɘɎűɞɟŮɠ ůɡůəŮɡɏɠ, ɡˊɎɟɢɞɡɜ əŬɘ Ɏɚɚɞɘ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ ŮˊɖɟŮɎɕɞɡɜ Űɖɜ 

ˊɞɘɧŰɖŰŬ Űɞɡɠ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ ŬɜŰɑ ɜŬ ŭɖɚɩɜŮŰŬɘ ɖ ɗɏůɖ Ŭˊɧ Űɖɜ ɞˊɞɑŬ ɚɐűɗɖəŮ ɖ 

űɤŰɞɔɟŬűɑŬ(ɗɏůɖ Űɞɡ űɤŰɞɔɟɎűɞɡ) əɎˊɞɘɞɘ ɢɟɐůŰŮɠ ŰŮɑɜɞɡɜ ɜŬ ŭɑɜɞɡɜ Űɘɠ ɔŮɤɔɟŬűɘəɏɠ 

ůɡɜŰŮŰŬɔɛɏɜŮɠ (geotagging) Űɖɠ űɤŰɞɔɟŬűɑŬɠ ůɨɛűɤɜŬ ɛŮ Űɞ ˊŮɟɘŮɢɧɛŮɜɞ Űɖɠ, Űɞ ɞˊɞɑɞ ɛˊɞɟŮɑ 

ɜŬ ɓɟɑůəŮŰŬɘ ŬɟəŮŰɎ ɢɘɚɘɧɛŮŰɟŬ ɛŬəɟɘɎ Ŭˊɧ Űɞ ůɖɛŮɑɞ ˊɟɞɏɚŮɡůɖɠ Űɖɠ, ˊɟɞəŬɚɩɜŰŬɠ ɏŰůɘ 

ɗɏɛŬŰŬ ŬɜŬəɟɑɓŮɘŬɠ ůŰɖ ɗɏůɖ (KeÇler et al., 2009). Ⱥˊɘˊɚɏɞɜ, ɚɧɔɤ Űɖɠ ɏɚɚŮɘɣɖɠ ɢɤɟɘəɐɠ ɔɜɩůɖɠ 

ɞɘ ɢɟɐůŰŮɠ əɎˊɞɘŮɠ űɞɟɏɠ ŮˊɘůɖɛŬɑɜɞɡɜ ɛŮ ɚŬɜɗŬůɛɏɜŮɠ ɔŮɤɔɟŬűɘəɏɠ ůɡɜŰŮŰŬɔɛɏɜŮɠ Űɘɠ 

űɤŰɞɔɟŬűɑŮɠ Űɞɡɠ əŬɘ ůɡɜɐɗɤɠ ɛŮ ɢŬɛɖɚɏɠ ɔŮɤɔɟŬűɘəɏɠ ŬɜŬɚɨůŮɘɠ (ůŰɖɜ ˊɚŬŰűɧɟɛŬ Flickr ɔɘŬ 

ˊŬɟɎŭŮɘɔɛŬ, əɎˊɞɘɞɘ ɢɟɐůŰŮɠ ŭŮɜ ɛŮɔŮɗɨɜɞɡɜ ŬɟəŮŰɎ ůŰɞ ŮˊɑˊŮŭɞ Űɞɡ ŭɟɧɛɞɡ, ŬɚɚɎ ɕɞɡɛɎɟɞɡɜ 

ɛɧɜɞ ɛɏɢɟɘ Űɖ ɢɩɟŬ ɐ Űɖɜ ˊɧɚɖ ). ȱ əɎˊɞɘɞɘ ŮɗŮɚɞɜŰɏɠ ŭɑɜɞɡɜ ɔŮɤɔɟŬűɘəɏɠ ůɡɜŰŮŰŬɔɛɏɜŮɠ əŬɘ 

ŮˊɘůɖɛŬɑɜɞɡɜ ɛɏůɤ əŮɘɛɏɜɞɡ ɎůɢŮŰŮɠ əŬɘ ŰɡɢŬɑŮɠ űɤŰɞɔɟŬűɑŮɠ Ŭˊɧ ˊɟŬɔɛŬŰɘəɎ ɔŮɔɞɜɧŰŬ, 

əɎɜɞɜŰŬɠ Űɞɡɠ ɢɟɐůŰŮɠ ɜŬ ŬɛűɘɓɎɚɚɞɡɜ ɔɘŬ Űɖɜ ŬɝɘɞˊɘůŰɑŬ Űɞɡ ˊŮɟɘŮɢɞɛɏɜɞɡ. ȷɡŰɧ Űɞ 

ˊŮɟɘŮɢɧɛŮɜɞ ŭŮɜ ŮɑɜŬɘ əŬŰɎɚɚɖɚɞ ɔɘŬ ɢɟɐůɖ ůŮ ŮɟɔŬůɑŮɠ ɧˊɤɠ ɖ ŭɘŬɢŮɑɟɘůɖ əŬŰŬůŰɟɞűɩɜ, ɖ 

ˊŮɟɘɓŬɚɚɞɜŰɘəɐ ˊŬɟŬəɞɚɞɨɗɖůɖ ɐ ɖ ˊɚɞɐɔɖůɖ Űɤɜ ˊŮɕɩɜ. ɃɟɘůɛɏɜŬ ɄɟɞɔɟɎɛɛŬŰŬ ȺˊɘůŰɐɛɖɠ 

Űɤɜ ɄɞɚɘŰɩɜ ɧˊɤɠ Űɞ GeoTag-X-1 ɏɢɞɡɜ ůŰɖ ŭɘɎɗŮůɖ Űɞɡɠ ɛɖɢŬɜɏɠ ɛɎɗɖůɖɠ əŬɘ ůɡɚɚɞɔɘəɏɠ 

ɛŮɗɧŭɞɡɠ ɔɘŬ Űɖɜ ŬɜŬəɎɚɡɣɖ Űɞɡ ɛɖ ŬɡɗŮɜŰɘəɞɨ ɡɚɘəɞɨ əŬɘ Űɖɜ ŮəəŬɗɎɟɘůɖ Űɞɡ (Senaratne et al., 

2016). 

ɇɏɚɞɠ, ůŰɖɜ ˊŮɟɑˊŰɤůɖ Űɖɠ ȺũɄ ůŮ ɛɞɟűɐ əŮɘɛɏɜɞɡ, ɞɘ Gupta əŬɘ Kumaranguru ( 2012) 

ŭɘŮɝɐɔŬɔŬɜ ɛɘŬ ɛŮɚɏŰɖ ɔɘŬ ɜŬ ŮɟŮɡɜɐůɞɡɜ əŬŰɎ ˊɧůɞ ɞɘ ˊɚɖɟɞűɞɟɑŮɠ ɛɏůɤ əŮɘɛɏɜɞɡ ŮɑɜŬɘ 

ŬɝɘɧˊɘůŰŮɠ əŬɘ ůɡɜŮˊɩɠ ɢɟɐůɘɛŮɠ əŬɘ əŬŰɎ ˊɧůɞ ŮɑɜŬɘ ŬɜŮˊɘɗɨɛɖŰŮɠ əŬɘ ŬůɐɛŬɜŰŮɠ ůŰɞ Twitter. 

ȸɟɐəŬɜ ɧŰɘ Űɞ 14% Űɤɜ ŭɖɛɞůɘŮɨůŮɤɜ ůŰɞ Twitter ˊɞɡ ŮɑɢŬɜ ůɡɚɚŮɢɗŮɑ ɔɘŬ ŬɜɎɚɡůɖ ɐŰŬɜ 



ȷɜɎˊŰɡɝɖ ɚɞɔɘůɛɘəɞɨ Ůɚɏɔɢɞɡ Űɖɠ ůɡɜɏˊŮɘŬɠ Űɖɠ ŭɘŬɜɡůɛŬŰɘəɐɠ ŮɗŮɚɞɜŰɘəɐɠ ɔŮɤɔɟŬűɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ                  ȹɐɛɖŰɟŬ ȻŬɢŬɟɞˊɞɨɚɞɡ   
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ŬɜŮˊɘɗɨɛɖŰŮɠ, Ůɜɩ Űɞ 30% ˊŮɟɘŮɑɢŬɜ ŮɜɖɛŮɟɤŰɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ əŬŰŬůŰɎůŮɤɜ Ůə Űɤɜ ɞˊɞɑɤɜ 

ɛɧɜɞ 17% Űɤɜ ůɡɜɞɚɘəɩɜ ŭɖɛɞůɘŮɨůŮɤɜ ˊŮɟɘŮɑɢŮ ŬɝɘɧˊɘůŰŮɠ ŮɜɖɛŮɟɤŰɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ. ɇɏŰɞɘŮɠ 

ŬɜŮˊɘɗɨɛɖŰŮɠ ˊɚɖɟɞűɞɟɑŮɠ ŭɡůəɞɚŮɨɞɡɜ Űɖɜ ɎɜŰɚɖůɖ ɢɟɐůɘɛɤɜ ˊɚɖɟɞűɞɟɘɩɜ ˊɞɡ ɗŬ 

ɛˊɞɟɞɨůŬɜ ɜŬ ŮɜŭɘŬűɏɟɞɡɜ Űɘɠ ˊɟɞŬɜŬűŮɟɗŮɑůŮɠ ˊŮɟɘˊŰɩůŮɘɠ ɢɟɐůɖɠ. ũɘŬ ŬɡŰɧ Űɞ ɚɧɔɞ ɖ 

ŬɜɎɚɡůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ ŮɑɜŬɘ ůɖɛŬɜŰɘəɧ ɜŬ űɘɚŰɟɎɟŮɘ Űɖ ɢɟɐůɘɛɖ ˊɚɖɟɞűɞɟɑŬ əŬɘ 

ɜŬ ŬɔɜɞɐůŮɘ ŰŬ ɡˊɧɚɞɘˊŬ. 

ȾŬɗɑůŰŬŰŬɘ ɚɞɘˊɧɜ ŬˊŬɟŬɑŰɖŰɖ ɖ Ŭɝɘɞɚɧɔɖůɖ əŬɘ ŮəŰɑɛɖůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɤɜ ŮɗŮɚɞɜŰɘəɩɜ 

ŭŮŭɞɛɏɜɤɜ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŬˊɞŰŮɚɞɨɜ ŬɝɘɧˊɘůŰŬ ůɨɜɞɚŬ ŭŮŭɞɛɏɜɤɜ ŰŬ ɞˊɞɑŬ ɜŬ ˊŬɟɏɢɞɡɜ 

ɢɟɐůɘɛŮɠ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɞɡɠ ɢɟɐůŰŮɠ. 

3.3. ȺəŰɑɛɖůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɖɠ ȺũɄ 

ȼ ŮəŰɑɛɖůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɖɠ ȺũɄ ŬˊɞŰŮɚŮɑ ɏɜŬ ˊɞɚɨ ŮɜŭɘŬűɏɟɞɜ əŬɘ ɔɜɤůŰɧ ɗɏɛŬ ůŰɖɜ 

əɞɘɜɧŰɖŰŬ Űɤɜ ŬəŬŭɖɛŬɥəɩɜ əŬɘ Űɤɜ ŮɟŮɡɜɖŰɩɜ. ɄɞɘəɑɚŮɠ ɛŮŰɟɐůŮɘɠ ɏɢɞɡɜ ˊɟɞŰŬɗŮɑ 

ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŮəŰɘɛɖɗŮɑ ɖ ˊɞɘɧŰɖŰŬ Űɤɜ ůŰɞɘɢŮɑɤɜ ŬɡŰɩɜ.  

Ʉɞɚɚɏɠ ˊɟɞůˊɎɗŮɘŮɠ ɏɢɞɡɜ ŮˊɘəŮɜŰɟɤɗŮɑ ůŰɖ ɢɟɐůɖ əŬɗɘŮɟɤɛɏɜɤɜ ɛŮɗɞŭɞɚɞɔɘɩɜ ɔɘŬ Űɖɜ 

ŮəŰɑɛɖůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɤɜ ůŰɞɘɢŮɑɤɜ Űɤɜ ȺũɄ ɏɜŬɜŰɘ Űɤɜ Ůˊɑůɖɛɤɜ ŭŮŭɞɛɏɜɤɜ. ȰɛűŬůɖ ɏɢŮɘ 

ŭɞɗŮɑ ůŰɖ ɛŮɗɞŭɞɚɞɔɑŬ ˊɞɡ ŬəɞɚɞɡɗɐɗɖəŮ əŬɘ ůŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ˊɟɞəŮɘɛɏɜɞɡ 

ɜŬ ŮəŰɘɛɖɗŮɑ əŬɘ ɜŬ ŬɝɘɞɚɞɔɖɗŮɑ ɖ ˊɞɘɧŰɖŰŬ Űɤɜ ȺũɄ ɤɠ ůɨɜɞɚɞ ŭŮŭɞɛɏɜɤɜ.  

ɄŬɟɧɚŬ ŬɡŰɎ, ŮˊŮɘŭɐ ɖ ɢɟɐůɖ Ůˊɑůɖɛɤɜ ŭŮŭɞɛɏɜɤɜ ŭŮɜ ŮɑɜŬɘ ˊɎɜŰŬ ˊɘɗŬɜɐ, ŬɟəŮŰɞɑ 

ŮɟŮɡɜɖŰɏɠ ɏɢɞɡɜ ŮˊɘəŮɜŰɟɩůŮɘ Űɞ ŮɜŭɘŬűɏɟɞɜ Űɞɡɠ ůŰɖɜ ŬɜɎɚɡůɖ Űɤɜ ŭŮɘəŰɩɜ ˊɞɘɧŰɖŰŬɠ Űɤɜ 

ɔŮɤɔɟŬűɘəɩɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ɜŬ ɛˊɞɟɞɨɜ ɜŬ ɚŮɘŰɞɡɟɔɞɨɜ ɤɠ ɛɞɜɎŭŬ Ŭɝɘɞɚɧɔɖůɖɠ əŬɘ 

əŬŰŬɜɧɖůɖɠ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɖɠ ȺũɄ. ɆŰɘɠ ˊŬɟŬəɎŰɤ ŮɜɧŰɖŰŮɠ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ Ůɜ ɞɚɑɔɞɘɠ ɞɘ 

ŭɡůəɞɚɑŮɠ ůŰɖ ɢɟɐůɖ ŬɝɘɧˊɘůŰɤɜ ůɡɜɧɚɤɜ ŭŮŭɞɛɏɜɤɜ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ ɜɏɞ-

ˊɟɞŰŮɘɜɧɛŮɜɞɘ ŭŮɑəŰŮɠ ŮəŰɑɛɖůɖɠ Űɖɠ ŮɗŮɚɞɜŰɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ ˊɞɡ ůŰɖɟɑɕɞɜŰŬɘ ůŰŬ 

ˊɟɞəŬɗɞɟɘůɛɏɜŬ ůŰɞɘɢŮɑŬ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɤɜ ɔŮɤɔɟŬűɘəɩɜ ŭŮŭɞɛɏɜɤɜ ůɨɛűɤɜŬ ɛŮ Űɞ ˊɟɧŰɡˊɞ 

ISO ˊɞɡ ŬɜŬűɏɟɗɖəŮ ˊŬɟŬˊɎɜɤ (Antoniou and Skopeliti, 2015). 

3.3.1. Ɇɨɔəɟɘůɖ Űɤɜ ŮɗŮɚɞɜŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɛŮ ŰŬ ŮˊɑůɖɛŬ ŭŮŭɞɛɏɜŬ  

Ʉɞɚɚɏɠ ɛŮɚɏŰŮɠ ɏɢɞɡɜ ŬɜŬɚɨůŮɘ ŰŬ ůɨɜɞɚŬ ŭŮŭɞɛɏɜɤɜ ȺũɄ ˊɞɡ əŬɚɨˊŰɞɡɜ ŭɘŬűɞɟŮŰɘəɏɠ 

ˊŮɟɘɞɢɏɠ əŬɘ ˊɚŬɑůɘŬ əŬɘ ŰŬ ɏɢɞɡɜ ůɡɔəɟɑɜŮɘ ɛŮ ŬɡŰɎ Űɤɜ Ůˊɑůɖɛɤɜ ŭŮŭɞɛɏɜɤɜ, ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ 

Űɘɠ ˊɟɞŬɜŬűŮɟɗŮɑůŮɠ ˊŬɟŬɛɏŰɟɞɡɠ Űɖɠ ˊɞɘɧŰɖŰŬɠ. Ƀɘ ɛŮɚɏŰŮɠ ɢɟɖůɘɛɞˊɞɘɐůŬɜ əɡɟɑɤɠ ŭŮŭɞɛɏɜŬ 

Űɞɡ OSM Ŭˊɧ ˊɧɚŮɘɠ Űɤɜ Ŭəɧɚɞɡɗɤɜ ɢɤɟɩɜ: ũŮɟɛŬɜɑŬ, ȼɜɤɛɏɜɞ ȸŬůɑɚŮɘɞ, ȷɡůŰɟɑŬ, ɆɞɡɖŭɑŬ, 

ɃɡɔɔŬɟɑŬ, ȽŰŬɚɑŬ, ɅɞɡɛŬɜɑŬ, ȽɟɚŬɜŭɑŬ, ũŬɚɚɑŬ, ȷɡůŰɟŬɚɑŬ, ȺɚɚɎŭŬ, ȺůɗɞɜɑŬ, ȿŮŰɞɜɑŬ əŬɘ 

ȺɚɓŮŰɑŬ. ȼ ũŮɟɛŬɜɑŬ ŬˊɞŰŮɚŮɑ Űɖ ɢɩɟŬ ɛŮ Űɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ɛŮɚɏŰŮɠ (8 ɛŮɚɏŰŮɠ) əŬɘ ɛɧɜɞ 3 

ɛŮɚɏŰŮɠ əɎɚɡˊŰŬɜ ˊɎɜɤ Ŭˊɧ 2 ɢɩɟŮɠ (Mooney at al., 2010; Ali  and Schmid, 2014; Arsanjani and 

Vaz, 2015). ȺɜŭɘŬűɏɟɞɜ ŬˊɞŰŮɚŮɑ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ɞɘ ˊŮɟɘůůɧŰŮɟŮɠ ɢɩɟŮɠ ŮɑɜŬɘ ŮɡɟɤˊŬɥəɏɠ, əŬɘ 

ˊɘɗŬɜɧŰŬŰŬ ɞűŮɑɚŮŰŬɘ ůŰɞ ɧŰɘ ɚŬɛɓɎɜɞɜŰŬɠ Ůˊɑůɖɠ ɡˊɧɣɖ əŬɘ Űɞ ɣɖűɘŬəɧ ɢɎůɛŬ, Űɞ OSM 

ɝŮəɑɜɖůŮ Ŭˊɧ Űɞ ȿɞɜŭɑɜɞ ɏɢɞɜŰŬɠ əŮɟŭɑůŮɘ Űɞ ŮɜŭɘŬűɏɟɞɜ əɡɟɑɤɠ Űɤɜ ŮɡɟɤˊŬɑɤɜ ŮɟŮɡɜɖŰɩɜ. 

Ⱥˊɘˊɚɏɞɜ, ɞɘ ɛŬɕɘəɏɠ ɛŮŰŬűɞɟŰɩůŮɘɠ Űɤɜ Ůˊɑůɖɛɤɜ ŭŮŭɞɛɏɜɤɜ ůŰɞ ůɨɜɞɚɞ ŭŮŭɞɛɏɜɤɜ Űɞɡ OSM 

ŮɜŭɏɢŮŰŬɘ ɜŬ ŬˊɞɗŬɟɟɨɜɞɡɜ Űɞɡɠ ŮɟŮɡɜɖŰɏɠ ɜŬ ůŰɟɏɣɞɡɜ Űɖɜ ˊɟɞůɞɢɐɠ Űɞɡɠ ůŮ ŰɏŰɞɘŮɠ ˊŮɟɘɞɢɏɠ 

(Antoniou and Skopeliti, 2015). 
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ȳůɞɜ ŬűɞɟɎ Űɖ ɔŮɤɔɟŬűɘəɐ əɎɚɡɣɖ Űɤɜ ɛŮɚŮŰɩɜ, űŬɑɜŮŰŬɘ ɧŰɘ ɞɘ ˊŬɟɎɛŮŰɟɞɘ ŮűŬɟɛɧɕɞɜŰŬɘ 

ůŮ ůɢŮŰɘəɎ ɛɘəɟɏɠ ˊŮɟɘɞɢɏɠ, ˊŮɘɟŬɛŬŰɘəɎ əŬɘ ɧɢɘ ůɡůŰɖɛŬŰɘəɎ. Ʉɚɐɟɖɠ əɎɚɡɣɖ ɢɩɟŬɠ ˊŬɟɏɢŮŰŬɘ 

ɛɧɜɞ ůŮ ɛŮɟɘəɏɠ ɛŮɚɏŰŮɠ (Hacklay et al., 2010; Mooney at al., 2010; Zielstra and Zipf, 2010; 

Antoniou, 2011). 

ȼ ˊɚŮɘɞɜɧŰɖŰŬ Űɤɜ ɛŮɚŮŰɩɜ ŮˊɘəŮɜŰɟɩɗɖəŮ ůŰɞ ɞŭɘəɧ ŭɑəŰɡɞ, əŬɘ ɞɘ ɡˊɧɚɞɘˊŮɠ ůŮ ɎɚɚŬ 

ɗŮɛŬŰɘəɎ ŮˊɑˊŮŭŬ ɧˊɤɠ ůŰŬ ɆɖɛŮɑŬ ȺɜŭɘŬűɏɟɞɜŰɞɠ(Points of Interest), ůŰɘɠ ''ˊɟɎůɘɜŮɠ'' ˊŮɟɘɞɢɏɠ 

ɧˊɤɠ ˊɎɟəŬ əŬɘ əɐˊɞɘ, ůŰɘɠ ɢɟɐůŮɘɠ ɔɖɠ, ə.Ű.ɚ. Ƀɘ ŭɟɧɛɞɘ Űɞɡ OpenStreetMap ůɡɔəɟɑɗɖəŬɜ ɛŮ 

ɏɜŬ ůɨɜɞɚɞ Ůˊɑůɖɛɤɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ˊŬɟɏɢɞɜŰŬɘ Ŭˊɧ Ⱥɗɜɘəɞɨɠ ɉŬɟŰɞɔɟŬűɘəɞɨɠ 

ɃɟɔŬɜɘůɛɞɨɠ(NMAs) ɧˊɤɠ: ITN, OSMaster Map, əŬɘ OS Merdian2 Ŭˊɧ Űɞ ȼɜɤɛɏɜɞ ȸŬůɑɚŮɘɞ, 

OS ȽɟɚŬɜŭɑŬɠ, Hellenic Military Geographic Service, IGN BD topo Ŭˊɧ Űɖɜ ũŬɚɚɑŬ əŬɘ ɞ BKG 

ɞɟɔŬɜɘůɛɧɠ Űɖɠ ũŮɟɛŬɜɑŬɠ. ɆŮ ɎɚɚŮɠ ˊŮɟɘˊŰɩůŮɘɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɘŭɘɧəŰɖŰŬ ůɨɜɞɚŬ 

ŭŮŭɞɛɏɜɤɜ Ŭˊɧ Űɖɜ Navteq əŬɘ Űɖɜ TomTom. ɇŬ ɎɚɚŬ ɗŮɛŬŰɘəɎ ŮˊɑˊŮŭŬ Űɞɡ OSM ˊɞɡ 

ɛŮɚŮŰɐɗɖəŬɜ Ŭˊɧ Űɖɜ Ɏˊɞɣɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ŰŬ POIs ɏɜŬɜŰɘ IGN BD topo (Girres 

& Touya, 2010), ůɢɞɚŮɑŬ ɏɜŬɜŰɘ Ůˊɑůɖɛɤɜ ŭŮŭɞɛɏɜɤɜ (Jackson et al., 2013), ˊɚɤŰɏɠ ɞŭɞɑ əŬɘ 

ŬəŰɞɔɟŬɛɛɏɠ ɏɜŬɜŰɘ IGN BD topo (Girres and Touya, 2010), ŰŬ əŰɐɟɘŬ ɏɜŬɜŰɘ Űɞɡ ATKIS (Fan et 

al., 2014), ˊɎɟəŬ ɏɜŬɜŰɘ əɡɓŮɟɜɖŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɖ ȸɘəŰɩɟɘŬ Űɖɠ ȷɡůŰɟŬɚɑŬɠ 

(ɢŬɟŬəŰɖɟɘůŰɘəɎ FOI) (POIs vs. Navteq əŬɘ Yelp) (2014), ŭɖɛɘɞɡɟɔɑŬ ŬˊɞŰɡˊɩůŮɤɜ ɏɜŬɜŰɘ Űɞɡ 

ATKIS (Fan et al., 2014), ˊɎɟəŬ ɏɜŬɜŰɘ əɡɓŮɟɜɖŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɖ ȸɘəŰɩɟɘŬ ȷɡůŰɟŬɚɑŬɠ 

(ɢŬɟŬəŰɖɟɘůŰɘəɎ FOI) (Kalantari and La, 2015), ŭɘɞɘəɖŰɘəɏɠ ɛɞɜɎŭŮɠ (Ali and Schmid, 2014 ), 

"ˊɟɎůɘɜŮɠ" ˊŮɟɘɞɢɏɠ Űɞɡ OSM ɧˊɤɠ ɞɘ əɐˊɞɘ (Ali and Schmid, 2014; Ali et al., 2014) əŬɘ ɢɟɐůŮɘɠ 

ɔɖɠ OSM ɏɜŬɜŰɘ GMESUA (Arsanjania and Vaz, 2015; Arsanjani et al., 2015). Ⱥˊɘˊɚɏɞɜ, ŰŬ 

ŭŮŭɞɛɏɜŬ Ŭˊɧ ɎɚɚŬ ɏɟɔŬ ŮɗŮɚɞɜŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɏɢɞɡɜ ŮɝŮŰŬůŰŮɑ Ŭˊɧ Ɏˊɞɣɖ ˊɞɘɧŰɖŰŬɠ ɧˊɤɠ 

ɔŮɤəɤŭɘəɞˊɞɘɖɛɏɜŮɠ ŭɘŮɡɗɨɜůŮɘɠ Ŭˊɧ OA (Open Address) ɏɜŬɜŰɘ ɘŭɘɞəŰɖůɘŬəɩɜ ɡˊɖɟŮůɘɩɜ 

ɢŬɟŰɞɔɟɎűɖůɖɠ ůŰɞ Web (ˊ.ɢ. Bing Maps, Google Maps əŬɘ Yahoo! Maps) (Stark, 2011).  

ɋůŰɧůɞ ɞɘ ɛŮɚɏŰŮɠ ŭŮɜ əŬɚɨˊŰɞɡɜ ɘůɎɝɘŬ ŰŬ ůŰɞɘɢŮɑŬ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ. Ⱥɜɩ ɖ 

Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ŬəɟɑɓŮɘŬɠ Űɖɠ ɗɏůɖɠ Űɤɜ ȺũɄ ɏɢŮɘ ɚɎɓŮɘ ůɖɛŬɜŰɘəɐ ˊɟɞůɞɢɐ, ɚɑɔŮɠ ˊɟɞůˊɎɗŮɘŮɠ 

ɏɢɞɡɜ ŮˊɘəŮɜŰɟɤɗŮɑ ůŰɖɜ Ůɜɜɞɘɞɚɞɔɘəɐ ˊɞɘɧŰɖŰŬ. ɆɨɛűɤɜŬ ɛŮ Űɘɠ ɛŮɚɏŰŮɠ ŬɡŰɐɠ Űɖɠ ɏɟŮɡɜŬɠ, ɖ 

ˊɚɖɟɧŰɖŰŬ ŬɝɘɞɚɞɔɐɗɖəŮ ůŮ 15 Ŭˊɧ ŬɡŰɏɠ, ɖ ɚɞɔɘəɐ ůɡɜɏˊŮɘŬ ůŮ 7, ɖ ŬəɟɑɓŮɘŬ ɗɏůɖɠ ůŮ 14, ɖ 

ɢɟɞɜɘəɐ ŬəɟɑɓŮɘŬ ůŮ 3 əŬɘ ɖ ɗŮɛŬŰɘəɐ ŬəɟɑɓŮɘŬ ůŮ 9.Ⱥˊɘˊɚɏɞɜ, ŭŮɜ ɏɢŮɘ ŮˊɘŰŮɡɢɗŮɑ ůɡɜŬɑɜŮůɖ ɤɠ 

ˊɟɞɠ Űɞ ˊɞɘŬ ɛɏŰɟŬ ŮɑɜŬɘ ˊɞɘɞ əŬŰɎɚɚɖɚŬ ɔɘŬ əɎɗŮ ůŰɞɘɢŮɑɞ Űɖɠ ˊɞɘɧŰɖŰŬɠ (Antoniou and 

Skopeliti, 2015). 

ɄŬɟɧɚɞ ˊɞɡ ŮɘůɎɔɞɜŰŬɘ əŬɘ ŮűŬɟɛɧɕɞɜŰŬɘ ŭɘɎűɞɟŬ ɛɏŰɟŬ, ůɨɛűɤɜŬ ɛŮ Űɘɠ ɛŮɚɏŰŮɠ ˊɞɡ 

ŬɜŬɚɨɗɖəŬɜ, ŭŮɜ ɡˊɎɟɢŮɘ əɎˊɞɘŬ ˊɞɡ ɜŬ ŬɝɘɞɚɞɔŮɑ ɧɚŬ ŰŬ ůŰɞɘɢŮɑŬ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ. 

ɀŮɟɘəɏɠ ɛŮɚɏŰŮɠ əŬɚɨˊŰɞɡɜ ɞɟɘůɛɏɜŬ ˊɞɘɞŰɘəɎ ůŰɞɘɢŮɑŬ (Ʉ.ɢ. Girres əŬɘ Touya, 2010; Antoniou, 

2011, Koukoletsos et al., 2011; Arsanjani et al., 2013). ȹŮɜ ɡˊɎɟɢŮɘ ůɡɜɗŮŰɘəɐ ˊɟɞůɏɔɔɘůɖ ˊɞɡ ɗŬ 

ˊŬɟɎɔŮɘ ɞɚɞəɚɖɟɤɛɏɜŬ ŬˊɞŰŮɚɏůɛŬŰŬ. ȾŬŰŬɚɐɔɞɜŰŬɠ, ŮɑɜŬɘ ŭɨůəɞɚɞ ɜŬ ůɡɜŬɢɗŮɑ ɏɜŬ 

ůɡɛˊɏɟŬůɛŬ ůɢŮŰɘəɎ ɛŮ Űɞ ɓŬɗɛɧ Űɐɟɖůɖɠ Ůɜɧɠ ůɡɔəŮəɟɘɛɏɜɞɡ ůɡɜɧɚɞɡ ˊɟɞŰɨˊɤɜ ˊɞɘɧŰɖŰŬɠ 

ŭŮŭɞɛɏɜɤɜ. 

ɋɠ ŬˊɞŰɏɚŮůɛŬ Űɤɜ ˊŬɟŬˊɎɜɤ ɛŮɚŮŰɩɜ, űŬɑɜŮŰŬɘ ɧŰɘ ɞɘ əɚŬůɘəɏɠ ŭɘŬŭɘəŬůɑŮɠ Ŭɝɘɞɚɧɔɖůɖɠ 

Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɤɜ ŮɗŮɚɞɜŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɏɜŬɜŰɘ Űɤɜ Ůˊɑůɖɛɤɜ ŭŮŭɞɛɏɜɤɜ ŭŮɜ ŮɑɜŬɘ ˊɎɜŰŬ 

ŮűɘəŰɏɠ ɚɧɔɤ Űɖɠ ˊŮɟɘɞɟɘůɛɏɜɖɠ ŭɘŬɗŮůɘɛɧŰɖŰŬɠ ŭŮŭɞɛɏɜɤɜ, Űɤɜ ŬɜŰɘűŬŰɘəɩɜ ˊŮɟɘɞɟɘůɛɩɜ 

ŬŭŮɘɞŭɧŰɖůɖɠ ɐ Űɞɡ ɡɣɖɚɞɨ əɧůŰɞɡɠ ˊɟɞɛɖɗŮɘɩɜ Űɞɡɠ. Ⱥˊɘˊɚɏɞɜ ɖ ŮůɤŰŮɟɘəɐ ɐ ŮɝɤŰŮɟɘəɐ 

ˊɞɘɧŰɖŰŬ (ISO, 2005) ŭŮɜ ɛˊɞɟŮɑ ɜŬ ŮəŰɘɛɖɗŮɑ ŮɨəɞɚŬ əŬɗɩɠ ɖ ŮűŬɟɛɞɔɐ Űɤɜ ˊɟɞŰɨˊɤɜ ISO ŭŮɜ 
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ŬˊɞŰŮɚŮɑ ɛɘŬ Ŭˊɚɐ ŭɘŬŭɘəŬůɑŬ ɚɧɔɤ Űɖɠ űɨůɖɠ Űɖɠ ȺũɄ ɛŮ ŬˊɞŰɏɚŮůɛŬ Űɖɜ ŬˊɞɡůɑŬ 

ˊɟɞŭɘŬɔɟŬűɩɜ ůŰŬ ŭŮŭɞɛɏɜŬ. ɄŬɟɞɛɞɑɤɠ ɜŬ ůɖɛŮɘɤɗŮɑ ɧŰɘ ɖ ˊɞɘɧŰɖŰŬ ɛɑŬɠ ˊɚŬŰűɧɟɛŬɠ ˊɞɡ 

ˊŬɟɏɢŮɘ ŮɚŮɨɗŮɟŬ ɔŮɤɔɟŬűɘəɎ ŭŮŭɞɛɏɜŬ ɧˊɤɠ Űɞ OpenStreetMap ŭɘŬűɏɟŮɘ ɗŮɛŮɚɘɤŭɩɠ Ŭˊɧ ŬɡŰɐɜ 

Űɞɡ ůɡɜɧɚɞɡ Űɤɜ Ůˊɑůɖɛɤɜ ŭŮŭɞɛɏɜɤɜ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ ɖ ȺũɄ ůɡɜɐɗɤɠ ŭŮɜ ɏɢŮɘ ŬɡůŰɖɟɏɠ 

ˊɟɞŭɘŬɔɟŬűɏɠ əŬɘ ůɡɜŮˊɩɠ ůŰŮɟŮɑŰŬɘ ɞɛɞɘɞɔɏɜŮɘŬɠ. Ⱥˊɘˊɚɏɞɜ ɛˊɞɟŮɑ ɜŬ ŬˊɞŭŮɘɢɗŮɑ ŮɝŬɘɟŮŰɘəɎ 

ŬůŰŬɗɐɠ. Ƀɘ ůɡɢɜɏɠ ŬɚɚŬɔɏɠ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ Ŭˊɧ Űɞɡɠ ůɡɛɛŮŰɏɢɞɜŰŮɠ ůŮ ůɖɛŬɜŰɘəɎ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ ɛˊɞɟŮɑ ɜŬ ŮˊɘŭŮɘɜɩůɞɡɜ Űɖ ůɡɜɞɚɘəɐ ˊɞɘɧŰɖŰŬ əŬɘ ɢɟɖůŰɘəɧŰɖŰŬ Űɞɡ ůɡɜɧɚɞɡ 

ŭŮŭɞɛɏɜɤɜ Űɖɠ ȺũɄ. Ⱥˊɑůɖɠ ɖ ɑŭɘŬ ɖ űɨůɖ Űɖɠ ůɡɛɛŮŰɞɢɐɠ Űɞɡ əɞɘɜɞɨ ŮɘůɎɔŮɘ ˊɟɞəŬŰŬɚɐɣŮɘɠ 

ůŰɞ ˊɟɧŰɡˊɞ ůɡɛɛŮŰɞɢɐɠ Űɤɜ ɢɟɖůŰɩɜ əŬɘ əŬŰɎ ůɡɜɏˊŮɘŬ ůŰɞ ŮɗŮɚɞɜŰɘəɧ ˊŮɟɘŮɢɧɛŮɜɞ ˊɞɡ 

ŭɖɛɘɞɡɟɔŮɑŰŬɘ əŬɗɩɠ ɏɢŮɘ ˊŬɟŬŰɖɟɖɗŮɑ ɧŰɘ ɞɘ ŮɗŮɚɞɜŰɏɠ ŭŮɑɢɜɞɡɜ ˊɟɞŰɑɛɖůɖ Űɧůɞ ůŮ 

ůɡɔəŮəɟɘɛɏɜɞɡɠ ŰɞɛŮɑɠ, ɧůɞ əŬɘ ůŮ ůɡɔəŮəɟɘɛɏɜŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ. Ƀɘ ˊɟɞəŬŰŬɚɐɣŮɘɠ 

ůɡɛɛŮŰɞɢɐɠ ɛˊɞɟɞɨɜ ɜŬ ŮˊɖɟŮŬůŰɞɨɜ əŬɘ ɜŬ Ŭɡɝɖɗɞɨɜ ˊŮɟŬɘŰɏɟɤ Ŭˊɧ ŭɘɎűɞɟɞɡɠ ˊŬɟɎɔɞɜŰŮɠ 

ɧˊɤɠ: Űɖɜ ˊɟɧůɓŬůɖ ůŰɞ ŭɘŬŭɑəŰɡɞ, Űɖ ɔɜɩůɖ Űɖɠ ɔɚɩůůŬɠ, Űɞ ŭɘŬɗɏůɘɛɞ ɢɟɧɜɞ Űɤɜ ɢɟɖůŰɩɜ ɐ 

Űɖɜ ŰŮɢɜɘəɐ Űɞɡɠ ɘəŬɜɧŰɖŰŬ (Antoniou and Skopeliti, 2015).  

Ⱥˊɘˊɚɏɞɜ ŰŬ ůɨɜɞɚŬ ŭŮŭɞɛɏɜɤɜ Űɖɠ ȺũɄ ɔɑɜɞɜŰŬɘ ɞɚɞɏɜŬ əŬɘ ˊɘɞ ɚŮˊŰɞɛŮɟɐ ůŮ əɎˊɞɘŮɠ 

ˊŮɟɘɞɢɏɠ ɛŮ Űɖɜ ˊɎɟɞŭɞ Űɞɡ ɢɟɧɜɞɡ əŬɘ ɏŰůɘ əŬɗɑůŰŬŰŬɘ ɧɚɞ əŬɘ ɚɘɔɧŰŮɟɞ ůŬűɏɠ əŬŰɎ ˊɧůɞ ɖ 

ɢɟɐůɖ Űɤɜ Ůˊɑůɖɛɤɜ ŭŮŭɞɛɏɜɤɜ ɤɠ ůɡɜɧɚɤɜ ŭŮŭɞɛɏɜɤɜ ŬɜŬűɞɟɎɠ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ 

ˊɞɘɧŰɖŰŬɠ ŬˊɞŰŮɚŮɑ ɏɔəɡɟɖ Ůˊɘɚɞɔɐ. ɀŮ ɎɚɚŬ ɚɧɔɘŬ, ɖ ˊɟɧəɚɖůɖ ɛŮ Űɖ ɢɟɐůɖ ŰɏŰɞɘɤɜ 

ˊŬɟŬŭɞůɘŬəɩɜ ɛŮɗɧŭɤɜ ŮəŰɑɛɖůɖɠ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ ŮɑɜŬɘ ɧŰɘ ˊɚɏɞɜ ŰŬ ůɨɜɞɚŬ 

ŭŮŭɞɛɏɜɤɜ Űɖɠ ȺũɄ, ůŮ ˊɞɚɚɎ ɛɏɟɖ Űɞɡ əɧůɛɞɡ, ŬˊɞŰŮɚɞɨɜ ˊɘɞ ɞɚɞəɚɖɟɤɛɏɜŬ əŬɘ Ŭəɟɘɓɐ 

ůɨɜɞɚŬ ŭŮŭɞɛɏɜɤɜ. ȷɡŰɧ ŭɖɛɘɞɡɟɔŮɑ ˊɟɞəɚɐůŮɘɠ ůŰɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ŮɗŮɚɞɜŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ 

əŬɘ ɞŭɖɔŮɑ ůŰɖɜ ŬɜŬɕɐŰɖůɖ ŭɘŬűɞɟŮŰɘəɩɜ ɛŮɗɧŭɤɜ ŮəŰɑɛɖůɖɠ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɞɡɠ (Antoniou and 

Skopeliti, 2015). 

3.3.2. ȹŮɑəŰŮɠ ŮəŰɑɛɖůɖɠ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɖɠ ȺũɄ 

ɆŮ ɏɜŬ ˊɚŬɑůɘɞ ɧˊɞɡ ɞɘ əŬɗɘŮɟɤɛɏɜŮɠ ɛɏɗɞŭɞɘ Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ ˊɞɘɧŰɖŰŬɠ ŭŮɜ ŮˊŬɟəɞɨɜ ɔɘŬ 

ɜŬ ŭɩůɞɡɜ ůŰɏɟŮŮɠ ŬˊŬɜŰɐůŮɘɠ ůŰɖɜ ˊɞɘɧŰɖŰŬ Űɖɠ ȺũɄ (ɧˊɤɠ űŬɑɜŮŰŬɘ ˊŬɟŬˊɎɜɤ ůŰɘɠ ɛŮɚɏŰŮɠ 

ˊɞɡ ůɡɔəɟɑɗɖəŬɜ ɛŮ ŰŬ ŮˊɑůɖɛŬ ŭŮŭɞɛɏɜŬ), ɖ ŬəŬŭɖɛŬɥəɐ ɏɟŮɡɜŬ ɎɟɢɘůŮ ɜŬ ŮˊɘəŮɜŰɟɩɜŮŰŬɘ ůŰɖ 

ɢɟɐůɖ ˊɘɞ ŮɔɔŮɜɩɜ ŭŮɘəŰɩɜ ɔɘŬ Űɖɜ ˊɞɘɧŰɖŰŬ Űɤɜ ŮɗŮɚɞɜŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ.  

ɆŮ ˊŬɟŬˊɎɜɤ ŮɜɧŰɖŰŬ, Űɞ ˊɟɧŰɡˊɞ ISO 19157 (2013) ɧɟɘůŮ ɏɜŬ ůɨɜɞɚɞ ˊŬɟŬɛɏŰɟɤɜ ɔɘŬ Űɖɜ 

Ŭɝɘɞɚɧɔɖůɖ əŬɘ Űɖɜ ŬɜŬűɞɟɎ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ. Ƀ ɄɑɜŬəŬɠ 3.1 ůɡɜɞɣɑɕŮɘ Űɘɠ 

ŬˊŬɘŰɐůŮɘɠ əŬɘ Űɘɠ ůɡɔəŮəɟɘɛɏɜŮɠ ˊŰɡɢɏɠ ůɢŮŰɘəɎ ɛŮ Űɖɜ ŮűŬɟɛɞɔɐ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ ˊɞɘɧŰɖŰŬɠ 

ůŰɘɠ ȺũɄ. 
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ɄɑɜŬəŬɠ 3. 1 ɆŰɞɘɢŮɑŬ ˊɞɘɧŰɖŰŬɠ Űɞɡ ISO, ɞɘ ŬˊŬɘŰɐůŮɘɠ Űɞɡɠ əŬɘ ŰŬ ɗɏɛŬŰŬ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖ ɢɟɐůɖ Űɞɡɠ 

ůŰɘɠ ȺũɄ (Ʉɖɔɐ: Fonte et al., 2017) 

 

ȾŬŰɎ Űɖɜ ŮɝɏŰŬůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɖɠ ȺũɄ, ŬˊŬɘŰɞɨɜŰŬɘ Ɏɚɚɞɘ ŭŮɑəŰŮɠ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ ɔɘŬ ɜŬ ůɡɛˊɚɖɟɤɗɞɨɜ ɞɘ ˊɟɞŰŮɘɜɧɛŮɜɞɘ Űɞɡ ˊɟɞŰɨˊɞɡ ISO. ȷɡŰɧ ůɡɛɓŬɑɜŮɘ ɧɢɘ ɛɧɜɞ 

ŮˊŮɘŭɐ ůŮ ˊɞɚɚɏɠ ˊŮɟɘˊŰɩůŮɘɠ ɖ ůɨɔəɟɘůɖ ɛŮ ŰŬ ŮˊɑůɖɛŬ ŭŮŭɞɛɏɜŬ ŭŮɜ ŮɑɜŬɘ ŭɡɜŬŰɐ ŬɚɚɎ əŬɘ 

ŮˊŮɘŭɐ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ əŬɘ ɖ űɨůɖ Űɖɠ ȺũɄ ŮˊɘŰɟɏˊɞɡɜ Űɖ ɢɟɐůɖ ŭŮɘəŰɩɜ ˊɞɡ ůɡɜɐɗɤɠ ŭŮɜ 

ɏɢɞɡɜ ɜɧɖɛŬ ɧŰŬɜ ŮűŬɟɛɧɕɞɜŰŬɘ ůŮ ŭŮŭɞɛɏɜŬ ˊɞɡ ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ Ŭˊɧ ŮˊŬɔɔŮɚɛŬŰɑŮɠ (Fonte et 

al., 2017). ȷɡŰɞɑ ɞɘ ŭŮɑəŰŮɠ ɛˊɞɟɞɨɜ ɜŬ ˊŬɟɏɢɞɡɜ ˊɞɚɨŰɘɛŮɠ ˊɚɖɟɞűɞɟɑŮɠ, ˊŬɟɧɚɞ ˊɞɡ ůŰɘɠ 

ˊŮɟɘůůɧŰŮɟŮɠ ˊŮɟɘˊŰɩůŮɘɠ ŭŮɜ Ŭɝɘɞɚɞɔɞɨɜ Űɖɜ ŬəɟɑɓŮɘŬ ŬɚɚɎ Ŭɝɘɞɚɞɔɞɨɜ Űɖɜ ŬɝɘɞˊɘůŰɑŬ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ. ȹŮŭɞɛɏɜɞɡ ɧŰɘ ŬɡŰɞɑ ɞɘ ŭŮɑəŰŮɠ Ŭɝɘɞɚɞɔɞɨɜ Űɖɜ ˊɞɘɧŰɖŰŬ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ ɐ 

ůɢŮŭɧɜ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ, ŮˊɘŰɟɏˊɞɡɜ Űɖɜ ŬɜɎˊŰɡɝɖ ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜɤɜ ˊɟɞůŮɔɔɑůŮɤɜ ˊɞɡ 

ɛˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɔɘŬ Űɖ ɓŮɚŰɑɤůɖ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ůɡɚɚɞɔɐɠ ŭŮŭɞɛɏɜɤɜ, ŬˊŬɘŰɩɜŰŬɠ, 

ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ Űɖɜ ŮˊɘɓŮɓŬɑɤůɖ ɐ / əŬɘ ˊɟɧůɗŮŰɞɡɠ Ůɚɏɔɢɞɡɠ əŬŰɎ Űɖ ůɡɚɚɞɔɐ. 

 Ȱɢɞɡɜ ŭɘŬŰɡˊɤɗŮɑ ŭɘɎűɞɟŮɠ ˊɟɞŰɎůŮɘɠ ůɢŮŰɘəɎ ɛŮ Űɞ ˊɩɠ ɛˊɞɟŮɑ ɜŬ ɛɞɘɎɕɞɡɜ ɞɘ Ůɜ ɚɧɔɤ 

ŭŮɑəŰŮɠ (ɄɑɜŬəŬɠ 3.2). 

 

 

 

 

 

ɆŰɞɘɢŮɑŬ ˊɞɘɧŰɖŰŬɠ ISO ȷˊŬɘŰɐůŮɘɠ ŪɏɛŬŰŬ ɔɘŬ Űɖɜ ŮűŬɟɛɞɔɐ ůŰɘɠ 

ȺũɄ 

 

 

 

 

ȺůɤŰŮɟɘəɐ 

ˊɞɘɧŰɖŰŬ 

ȷəɟɑɓŮɘŬ 

ɗɏůɖɠ 

¶ Ʉɟɞůŭɘɞɟɘůɛɧɠ 

ŭŮŭɞɛɏɜɤɜ 

¶ ȴˊŬɟɝɖ ŭŮŭɞɛɏɜɤɜ 

ŬɜŬűɞɟɎɠ ɛŮ ˊŬɟɧɛɞɘŬ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ əŬɘ 

ɏɔəɡɟɞ ɢɟɞɜɘəɧ ˊɚŬɑůɘɞ 

¶ ȰɚɚŮɘɣɖ ˊɟɞŭɘŬɔɟŬűɩɜ 

¶ ȹɡɜŬɛɘəɐ űɨůɖ Űɖɠ ȺũɄ 

¶ ɀɖ ɨˊŬɟɝɖ ůɡɔəɟɑůɘɛɤɜ 

ŭŮŭɞɛɏɜɤɜ ŬɜŬűɞɟɎɠ 

¶ ɉɤɟɘəɐ əŬɘ ɗŮɛŬŰɘəɐ 

ŮŰŮɟɞɔɏɜŮɘŬ 

 

 

ŪŮɛŬŰɘəɐ 

ŬəɟɑɓŮɘŬ 

ɄɚɖɟɧŰɖŰŬ 

ɉɟɞɜɘəɐ 

ŬəɟɑɓŮɘŬ 

ȿɞɔɘəɐ 

ůɡɜɏˊŮɘŬ 

¶ ȯɚɚŬ ŭŮŭɞɛɏɜŬ Űɖɠ ɑŭɘŬɠ 

ˊɖɔɐɠ ɐ ŬɜŮɝɎɟŰɖŰŬ 

¶ ȺűŬɟɛɧůɘɛɞ ůŰɘɠ ȺũɄ 

¶ ɀˊɞɟŮɑ ɜŬ ŮˊɘŰɟɏˊŮɘ 

ŬɡŰɧɛŬŰɞɡɠ Ůɚɏɔɢɞɡɠ 

Ůˊɘəɨɟɤůɖɠ 

ȺɝɤŰŮɟɘəɐ 

ˊɞɘɧŰɖŰŬ 

ȺɡɢɟɖůŰɑŬ ¶ ȾŬɗɞɟɘůɛɧɠ Űɤɜ 

ŬɜŬɔəɩɜ Űɤɜ ɢɟɖůŰɩɜ 

¶ ɀˊɞɟŮɑ ɜŬ ŮəŰɘɛɖɗŮɑ 

ůɡɜŭɡɎɕɞɜŰŬɠ ɛɏŰɟŬ əŬɘ 

ŭŮɑəŰŮɠ ˊɞɘɧŰɖŰŬɠ 
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Goodchild and Li 

(2012) 

Meek et al. 

(2014) 

Bordogna et 

al. (2014) 

Antoniou and 

Skopeliti (2015) 

Senaratne et al. 

(2016) 

¶ ȷɜŬɗŮɩɟɖůɖ 

ˊɚɖɗɞˊɞɟɘůɛɞɨ 

¶ ȾɞɘɜɤɜɘəɎ 

ɛɏŰɟŬ 

¶ ũŮɤɔɟŬűɘəɐ 

ůɡɜɏˊŮɘŬ 

¶ ȺůɤŰŮɟɘəɞɑ 

ŭŮɑəŰŮɠ 

ˊɞɘɧŰɖŰŬɠ 

¶ ɀɞɜŰɏɚɞ Űɞɡ 

ŮɗŮɚɞɜŰɐ 

űɞɟɏŬ 

¶ ȺɝɤŰŮɟɘəɞɑ 

ŭŮɑəŰŮɠ 

ˊɞɘɧŰɖŰŬɠ 

¶ ȺůɤŰŮɟɘəɐ 

ˊɞɘɧŰɖŰŬ 

¶ ȺɝɤŰŮɟɘəɐ 

ˊɞɘɧŰɖŰŬ 

¶ ȹŮɑəŰŮɠ ŭŮŭɞɛɏɜɤɜ 

¶ ȹɖɛɞɔɟŬűɘəɞɑ əŬɘ 

əɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘ

əɞɑ ŭŮɑəŰŮɠ 

¶ ȹŮɑəŰŮɠ ŮɗŮɚɞɜŰɩɜ 

¶ ɀɏŰɟŬ 

ˊɞɘɧŰɖŰŬɠ 

¶ ȹŮɑəŰŮɠ 

ˊɞɘɧŰɖŰŬɠ 

¶ ȯɜŰɚɖůɖ 

ŭŮŭɞɛɏɜɤɜ 

(data mining) 

ɄɑɜŬəŬɠ 3. 2 ȾŬŰɖɔɞɟɑŮɠ ˊɟɞŰŮɘɜɧɛŮɜɤɜ ɛɏŰɟɤɜ ˊɞɘɧŰɖŰŬɠ ɔɘŬ Űɖɜ ȺũɄ. (Ʉɖɔɐ: Fonte et al., 2017) 

 

ȳˊɤɠ űŬɑɜŮŰŬɘ ůŰɞɜ ɄɑɜŬəŬ 3.2, ɞɘ Goodchild əŬɘ Li (2012) ˊŬɟɏɢɞɡɜ ŰɟŮɘɠ ŮɡɟŮɑŮɠ 

əŬŰɖɔɞɟɑŮɠ ɛɏŰɟɤɜ ɔɘŬ Űɖɜ ŮɝŬůűɎɚɘůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɖɠ ȺũɄ: i) ŬɜŬɗŮɩɟɖůɖ Űɞɡ 

ˊɚɖɗɞˊɞɟɘůɛɞɨ, ɧˊɞɡ ɖ ˊɞɘɧŰɖŰŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɛˊɞɟŮɑ ɜŬ ŮɝŬůűŬɚɘůŰŮɑ Ŭˊɧ ˊɞɚɚɞɨɠ 

ůɡɜŮɘůűɏɟɞɜŰŮɠ ii) əɞɘɜɤɜɘəɎ ɛɏŰɟŬ, ŰŬ ɞˊɞɑŬ ŮˊɘəŮɜŰɟɩɜɞɜŰŬɘ ůŰɖɜ ŮəŰɑɛɖůɖ Űɤɜ ɑŭɘɤɜ Űɤɜ 

ŮɗŮɚɞɜŰɩɜ ɤɠ ɛŮůɞɚŬɓɖŰɏɠ ɔɘŬ Űɖɜ ˊɞɘɧŰɖŰŬ Űɖɠ ůɡɛɓɞɚɐɠ Űɞɡɠ əŬɘ iii) ɔŮɤɔɟŬűɘəɐ ůɡɜɏˊŮɘŬ, 

ɛɏůɤ ŬɜɎɚɡůɖɠ Űɖɠ ůɡɜɏˊŮɘŬɠ Űɤɜ ŮɗŮɚɞɜŰɘəɩɜ ɞɜŰɞŰɐŰɤɜ. Ƀɘ Meek ə.Ɏ. (2014) ˊŬɟɏɢɞɡɜ ŰɟɑŬ 

ɛɞɜŰɏɚŬ ˊɞɘɧŰɖŰŬɠ ŭŮŭɞɛɏɜɤɜ, ɧˊɞɡ Űɞ ɛɞɜŰɏɚɞ Űɞɡ ŮɗŮɚɞɜŰɐ ˊŬɟŬɛɏɜŮɘ ɛŮŰŬɝɨ Űɞɡ 

ˊŬɟŬŭɞůɘŬəɞɨ ɛɞɜŰɏɚɞɡ Űɞɡ ˊŬɟŬɔɤɔɞɨ əŬɘ Űɞɡ ɢɟɐůŰɖ əŬɘ ˊɟɞŰŮɑɜɞɡɜ ůŰɞɘɢŮɑŬ ˊɞɘɧŰɖŰŬɠ ɧˊɤɠ 

ŬůɎűŮɘŬ, ŬɛűɘůɖɛɑŬ, əɟɑůɖ, ŬɝɘɞˊɘůŰɑŬ, ŮɔəɡɟɧŰɖŰŬ əŬɘ ŮɛˊɘůŰɞůɨɜɖ. Ƀɘ Bordogna ə.Ɏ (2014) 

ˊŬɟɏɢɞɡɜ Ůˊɑůɖɠ ɏɜŬ ůɨɜɞɚɞ ŭŮɘəŰɩɜ ˊɞɘɧŰɖŰŬɠ ɔɘŬ Űɖɜ ȺũɄ ˊɞɡ ɢɤɟɑɕɞɜŰŬɘ ůŮ ŮůɤŰŮɟɘəɐ əŬɘ 

ŮɝɤŰŮɟɘəɐ ˊɞɘɧŰɖŰŬ, ɧˊɞɡ ŰŬ ŮůɤŰŮɟɘəɎ ɛɏŰɟŬ ˊɞɘɧŰɖŰŬɠ ɞɛŬŭɞˊɞɘɞɨɜŰŬɘ ŬɜɎ Űɨˊɞ ȺũɄ, ŭɖɚŬŭɐ 

ɛŮŰɟɐůŮɘɠ ɐ ȺũɄ ɛŮ ɓɎůɖ Űɞ əŮɑɛŮɜɞ ə.Ű.ɚ əŬɘ ŰŬ ŮɝɤŰŮɟɘəɎ ɛɏŰɟŬ ˊɞɘɧŰɖŰŬɠ ɞɛŬŭɞˊɞɘɞɨɜŰŬɘ 

ɓɎůŮɘ ŬɝɘɞˊɘůŰɑŬɠ Űɞɡ ŬŰɧɛɞɡ əŬɘ Űɖɠ űɐɛɖɠ Űɞɡ ɞɟɔŬɜɘůɛɞɨ. Ƀɘ Senaratne ə.Ɏ (2016) 

ŬɜŬɗŮɤɟɞɨɜ Űɘɠ ɛŮɗɧŭɞɡɠ Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɖɠ ȺũɄ əŬɘ Űɘɠ ɢɤɟɑɕɞɡɜ ůŮ ɛɏŰɟŬ əŬɘ 

ŭŮɑəŰŮɠ ˊɞɘɧŰɖŰŬɠ, ɧˊɞɡ ŰŬ ˊɟɩŰŬ ŬɜŰɘůŰɞɘɢɞɨɜ ůŰŬ ˊŬɟŬŭɞůɘŬəɎ ɛɏŰɟŬ Ŭɝɘɞɚɧɔɖůɐɠ Űɖɠ əŬɘ ŰŬ 

ŰŮɚŮɡŰŬɑŬ ŬɜŬűɏɟɞɜŰŬɘ ɤɠ ˊɞɘɞŰɘəɞɑ əŬɘ Ŭűɖɟɖɛɏɜɞɘ ŭŮɑəŰŮɠ ˊɞɘɧŰɖŰŬɠ ɧˊɤɠ Űɞˊɘəɐ ɔɜɩůɖ, 

ŮɛˊŮɘɟɑŬ əŬɘ űɐɛɖ. ɈˊɞůŰɖɟɑɕɞɡɜ Ůˊɑůɖɠ ɧŰɘ ɗŬ ˊɟɏˊŮɘ ɜŬ ˊɟɞůŰŮɗŮɑ ɛɘŬ Ŭəɧɛɖ ˊɟɞůɏɔɔɘůɖ ɔɘŬ 

Űɖɜ ŮɝŬůűɎɚɘůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ, ɖ ɞˊɞɑŬ ɗŬ ŬɜŬűɏɟŮŰŬɘ ɤɠ çɎɜŰɚɖůɖ ŭŮŭɞɛɏɜɤɜè 

(data mining), ůŮ ŮəŮɑɜŮɠ ˊɞɡ ˊɟɞŰŮɑɜɞɜŰŬɘ Ŭˊɧ Űɞɡɠ Goodchild əŬɘ Li (2012). 

 Ƀɘ ȷɜŰɤɜɑɞɡ əŬɘ ɆəɞˊŮɚɑŰɖ (2015) ˊɟɞŰŮɑɜɞɡɜ Űɖɜ ɞɛŬŭɞˊɞɑɖůɖ Űɤɜ ŭŮɘəŰɩɜ ˊɞɘɧŰɖŰŬɠ ůŮ 

ŰɟŮɘɠ əŬŰɖɔɞɟɑŮɠ: i) ŭŮɑəŰŮɠ ŭŮŭɞɛɏɜɤɜ, ii) ŭɖɛɞɔɟŬűɘəɞɑ əŬɘ Ɏɚɚɞɘ əɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘəɞɑ ŭŮɑəŰŮɠ 

əŬɘ iii) ŭŮɑəŰŮɠ ůɢŮŰɘəɞɑ ɛŮ Űɞɡɠ ŮɗŮɚɞɜŰɏɠ, əŬɘ ɛˊɞɟŮɑ ɜŬ ɗŮɤɟɖɗŮɑ ɧŰɘ ŮɜůɤɛŬŰɩɜɞɡɜ Űɞɡɠ 

Űɨˊɞɡɠ ŭŮɘəŰɩɜ ˊɞɡ ŬɜŬűɏɟɞɜŰŬɘ ůŰŬ ˊŬɟŬˊɎɜɤ ŭɘŬűɞɟŮŰɘəɎ ˊɚŬɑůɘŬ (Fonte et al., 2017) əŬɘ ɗŬ 

ŬɜŬɚɡɗɞɨɜ ůŰɖ ůɡɜɏɢŮɘŬ.  

3.3.2.1. ȹŮɑəŰŮɠ ŭŮŭɞɛɏɜɤɜ 

ɀɘŬ ůɖɛŬɜŰɘəɐ ɞɛɎŭŬ ŭŮɘəŰɩɜ ˊɞɘɧŰɖŰŬɠ Űɖɠ ȺũɄ ŮɑɜŬɘ ŮəŮɑɜɖ ˊɞɡ ɓŬůɑɕŮŰŬɘ ůŰɖ ůɨɔəɟɘůɖ 

ɛŮ ɎɚɚŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ Űɞ ˊɚɐɗɞɠ (ɄɑɜŬəŬɠ 3.3). ɀɑŬ ŭɡɜŬŰɧŰɖŰŬ ŮɑɜŬɘ ɖ 

ɛɏŰɟɖůɖ Űɖɠ çůɡɛűɤɜɑŬɠè ɛŮ ŰŬ ŬɜŰɑůŰɞɘɢŬ ŭŮŭɞɛɏɜŬ, Űɖɜ ɞˊɞɑŬ ɞɟɑɕɞɡɛŮ Ůŭɩ ɤɠ çůɡɜɞɢɐè Űɤɜ 
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ŭŮŭɞɛɏɜɤɜ ɛŮ ɎɚɚŮɠ ˊɖɔɏɠ. ȼ ůɡɛűɤɜɑŬ ŬɡŰɐ ɛˊɞɟŮɑ ɜŬ ɛŮŰɟɖɗŮɑ ɛŮŰŬɝɨ Űɤɜ ůɡɜɧɚɤɜ 

ŭŮŭɞɛɏɜɤɜ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɏɜŬ ɛɏŰɟɞ Boolean ɐ ɛɘŬ ůɡɜŮɢɐ ɛŮŰŬɓɚɖŰɐ ɛŮ ˊŬɟŬŭɞůɘŬəɎ ɛɏŰɟŬ 

ɧˊɤɠ ɖ ŬˊɧůŰŬůɖ ɛŮŰŬɝɨ Űɤɜ ŬɜŰɑůŰɞɘɢɤɜ ůŰɞɘɢŮɑɤɜ, ɞɘ ůɡɔəɟɑůŮɘɠ Űɤɜ ɘŭɘɞŰɐŰɤɜ ə.ɚˊ. əŬɘ 

ɛˊɞɟŮɑ ɜŬ ɗŮɤɟɖɗŮɑ ŭŮɑəŰɖɠ ŬɝɘɞˊɘůŰɑŬɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ. ȼ ɚɞɔɘəɐ ůɡɜɏˊŮɘŬ Űɤɜ ŭɘŬɗɏůɘɛɤɜ 

ŭŮŭɞɛɏɜɤɜ Ŭˊɧ ŭɘŬűɞɟŮŰɘəɏɠ ˊɖɔɏɠ ŭŮŭɞɛɏɜɤɜ ɛˊɞɟŮɑ Ůˊɑůɖɠ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɔɘŬ Űɖɜ 

ŮəŰɑɛɖůɖ Űɖɠ ŬɝɘɞˊɘůŰɑŬɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ, ŮɚɏɔɢɞɜŰŬɠ ŮɎɜ, ůɨɛűɤɜŬ ɛŮ Űɞɡɠ Űɨˊɞɡɠ Űɤɜ 

ɞɜŰɞŰɐŰɤɜ ˊɞɡ ɡˊɎɟɢɞɡɜ ůŮ ɧɚŮɠ Űɘɠ ŭɘŬɗɏůɘɛŮɠ ˊɖɔɏɠ ŭŮŭɞɛɏɜɤɜ, ɛɘŬ ůɡɔəŮəɟɘɛɏɜɖ ůɡɛɓɞɚɐ 

ŮɑɜŬɘ ˊɘɗŬɜɧ ɜŬ ŮɑɜŬɘ ůɤůŰɐ ɐ ɧɢɘ. ȳˊɤɠ ɡˊɞɔɟŬɛɛɑɕŮŰŬɘ Ŭˊɧ Űɞɡɠ Sui ə.Ɏ (2013), ɞɘ 

ˊɟɞůŮɔɔɑůŮɘɠ ˊɞɡ ůɡɔəɟɑɜɞɡɜ ŭŮŭɞɛɏɜŬ ɓɎůŮɘ Űɖɠ ɔŮɤɔɟŬűɘəɐɠ Űɞɡɠ ɗɏůɖɠ ŭŮɜ ɏɢɞɡɜ ŬɜŬˊŰɡɢɗŮɑ 

ŬɟəŮŰɎ.  

ɀˊɞɟŮɑ Ůˊɑůɖɠ ɜŬ ɡˊɞɚɞɔɘůŰŮɑ ɛɘŬ Ɏɚɚɖ ůŮɘɟɎ ŭŮɘəŰɩɜ ˊɞɡ ɗŬ ɛˊɞɟɞɨůŬɜ ɜŬ ŬˊɞəŬɚɨɣɞɡɜ 

Űɖɜ ˊɞɘɧŰɖŰŬ ŮɝŮŰɎɕɞɜŰŬɠ ŬˊɞəɚŮɘůŰɘəɎ Űɞ ɑŭɘɞ Űɞ ůɨɜɞɚɞ ȺũɄ əŬɘ ŰŬ ůɢŮŰɘəɎ ɛŮŰŬŭŮŭɞɛɏɜŬ 

(ɄɑɜŬəŬɠ 3.3). Ƀɘ ŮɟɔŬůɑŮɠ ůŮ ŬɡŰɧɜ Űɞɜ ŰɞɛɏŬ ŮˊɘəŮɜŰɟɩɗɖəŬɜ əɡɟɑɤɠ ůŰɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ 

ˊɞɘɧŰɖŰŬɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ˊɟɞůűɏɟɞɜŰŬɘ Ŭˊɧ Űɞ OpenStreetMap. ɇɏŰɞɘɞɘ ŭŮɑəŰŮɠ ɗŬ 

ɛˊɞɟɞɨůŬɜ ɜŬ ˊŮɟɘɚŬɛɓɎɜɞɡɜ Űɞ ůɡɜɞɚɘəɧ ɛɐəɞɠ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ əŬɘ Űɖɜ ˊɡəɜɧŰɖŰŬ 

ůɖɛŮɑɤɜ ůŮ ɏɜŬ ŰŮŰɟɎɔɤɜɞ ˊɚɏɔɛŬ, ɧˊɤɠ ɡˊɞɚɞɔɑůŰɖəŮ Ŭˊɧ Űɞɡɠ Ciepğuch ə.Ɏ. (2010), ɐ Űɞɜ 

Ŭɟɘɗɛɧ Űɤɜ ŮəŭɧůŮɤɜ, Űɖ ůŰŬɗŮɟɧŰɖŰŬ ɏɜŬɜŰɘ Űɤɜ ŬɚɚŬɔɩɜ əŬɘ Űɘɠ ŭɘɞɟɗɩůŮɘɠ əŬɘ ŮˊŬɜŬűɞɟɏɠ 

Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ, ɧˊɤɠ ŮɝŮŰɎůŰɖəŬɜ Ŭˊɧ Űɞɡɠ KeÇler and de Groot (2013). ȼ ɛɏɗɞŭɞɠ 

ůɡɚɚɞɔɐɠ (ŭɖɚŬŭɐ ŮɎɜ ŰŬ ŭŮŭɞɛɏɜŬ əŬŰŬɔɟɎűɖəŬɜ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɏɜŬ GPS, ɣɖűɘɞˊɞɘɐɗɖəŬɜ 

ɛŮ Űɞ ɢɏɟɘ ɐ ˊɟɞɏəɡɣŬɜ Ŭˊɧ ɛɘŬ ɛŬɕɘəɐ ŮɘůŬɔɤɔɐ) ɡˊɐɟɝŮ Űɞ ŮˊɑəŮɜŰɟɞ Űɞɡ ɏɟɔɞɡ ˊɞɡ ůɢŮŰɑɕŮŰŬɘ 

ɛŮ Űɖɜ ˊɞɘɧŰɖŰŬ Űɞɡ Van Exel ə.Ɏ (2010). ɇɏɚɞɠ, ɞɘ Barron ə.Ɏ (2014) ŬɜɏˊŰɡɝŬɜ Űɞ 

iOSMAnalyzer, Űɞ ɞˊɞɑɞ ɢɟɖůɘɛɞˊɞɘŮɑ ˊŮɟɘůůɧŰŮɟŮɠ Ŭˊɧ 25 ɛŮɗɧŭɞɡɠ əŬɘ ŭŮɑəŰŮɠ ɔɘŬ Űɖɜ 

Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɞɡ OSM ɛŮ ɓɎůɖ ɛɧɜɞ Űɞ ɘůŰɞɟɘəɧ ŭŮŭɞɛɏɜɤɜ.  

 

ȾŬŰɖɔɞɟɑŬ 

ŭŮɘəŰɩɜ 

ȹŮɑəŰŮɠ ɄŮɟɘɔɟŬűɐ/ɄŬɟŬŭŮɑɔɛŬŰŬ 

ȹŮɑəŰŮɠ ˊɞɡ 

ɓŬůɑɕɞɜŰŬɘ ůŰŬ 

ŭŮŭɞɛɏɜŬ 

(Ŭɝɘɞɚɧɔɖůɖ Űɖɠ 

ŬɝɘɞˊɘůŰɑŬɠ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ) 

ɆɡɜɎűŮɘŬ ɛŮ ɎɚɚŮɠ ˊɖɔɏɠ 

ŬɜŰɑůŰɞɘɢɤɜ ŭŮŭɞɛɏɜɤɜ 

(ŭŮɜ ɗŮɤɟŮɑŰŬɘ ɤɠ ŬɜŬűɞɟɎ) 

Ɇɨɔəɟɘůɖ, ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ɔŮɤɛŮŰɟɘəɩɜ 

ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ɧˊɤɠ ɖ ŬˊɧůŰŬůɖ ɛŮŰŬɝɨ 

Űɤɜ ŬɜŰɑůŰɞɘɢɤɜ ůŰɞɘɢŮɑɤɜ ɐ ɞɘ ŮˊɘəŬɚɨɣŮɘɠ 

ȺɝɤŰŮɟɘəɐ ɚɞɔɘəɐ ůɡɜɏˊŮɘŬ ȿɞɔɘəɐ ůɡɜɏˊŮɘŬ Űɖɠ ȺũɄ ɛŮ ŭŮŭɞɛɏɜŬ ˊɞɡ 

ŮɑɜŬɘ ŭɘŬɗɏůɘɛŬ ůŮ ɎɚɚŮɠ ˊɖɔɏɠ ŭŮŭɞɛɏɜɤɜ 

ȺůɤŰŮɟɘəɐ ɚɞɔɘəɐ ůɡɜɏˊŮɘŬ ȿɞɔɘəɐ ůɡɜɏˊŮɘŬ Űɞɡ ɑŭɘɞɡ Űɞɡ ůɡɜɧɚɞɡ ȺũɄ 

ɀŮŰŬŭŮŭɞɛɏɜŬ ȺũɄ ȷɟɘɗɛɧɠ ŭɘɞɟɗɩůŮɤɜ, ůŰŬɗŮɟɧŰɖŰŬ ɏɜŬɜŰɘ 

ŬɚɚŬɔɩɜ, ɛɏɗɞŭɞɘ ˊŬɟŬŰɐɟɖůɖɠ, 

ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɞɠ Ůɝɞˊɚɘůɛɧɠ, ɖɛŮɟɞɛɖɜɑŬ 

ˊŬɟŬŰɐɟɖůɖɠ 

ɄɑɜŬəŬɠ 3. 3 ɄɟɞŰŮɘɜɧɛŮɜɞɘ ŭŮɑəŰŮɠ ˊɞɘɧŰɖŰŬɠ Űɖɠ ȺũɄ ɛŮ ɓɎůɖ ŰŬ ŭŮŭɞɛɏɜŬ (Ʉɖɔɐ: Fonte et al., 2017) 
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3.3.2.2. ȹɖɛɞɔɟŬűɘəɞɑ əŬɘ əɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘəɞɑ ŭŮɑəŰŮɠ 

ȺɛˊŮɘɟɘəɏɠ ɛŮɚɏŰŮɠ ɏɢɞɡɜ ŬˊɞəŬɚɨɣŮɘ ɧŰɘ ɡˊɎɟɢŮɘ ɛɘŬ ůɡůɢɏŰɘůɖ ɛŮŰŬɝɨ Űɤɜ ŭɖɛɞɔɟŬűɘəɩɜ 

ůŰɞɘɢŮɑɤɜ ɛɘŬɠ ˊŮɟɘɞɢɐɠ əŬɘ Űɖɠ ˊɚɖɟɧŰɖŰŬɠ əŬɘ Űɖɠ ŬəɟɑɓŮɘŬɠ Űɖɠ ɗɏůɖɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ (Mullen 

et al., 2015). ȰɢŮɘ Ůˊɑůɖɠ ŬˊɞŭŮɘɢɗŮɑ ɧŰɘ ˊŮɟɘɞɢɏɠ ɛŮ ɢŬɛɖɚɧŰŮɟɖ ˊɚɖɗɡůɛɘŬəɐ ˊɡəɜɧŰɖŰŬ (ŭɖɚ. 

ŬɔɟɞŰɘəɏɠ ˊŮɟɘɞɢɏɠ) ɛˊɞɟɞɨɜ ɜŬ Ůˊɘŭɟɞɨɜ ŬɟɜɖŰɘəɎ ůŰɖɜ ˊɚɖɟɧŰɖŰŬ Űɖɠ ȺũɄ (Zielstra and Zipf, 

2010). ɇŬɡŰɧɢɟɞɜŬ, ɖ ˊɡəɜɧŰɖŰŬ Űɞɡ ˊɚɖɗɡůɛɞɨ ůɡůɢŮŰɑɕŮŰŬɘ ɗŮŰɘəɎ ɛŮ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ 

ůɡɜŮɘůűɞɟɩɜ, ŮˊɖɟŮɎɕɞɜŰŬɠ ɏŰůɘ Űɖɜ ˊɚɖɟɧŰɖŰŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɐ Űɖɜ ŬəɟɑɓŮɘŬ ɗɏůɖɠ. ɆɢŮŰɘəɎ 

ɛŮ ŰŬ ŭɖɛɞɔɟŬűɘəɎ ůŰɞɘɢŮɑŬ ɡˊɎɟɢɞɡɜ əɞɘɜɤɜɘəɞ-ɞɘəɞɜɞɛɘəɞɑ ˊŬɟɎɔɞɜŰŮɠ ɞɘ ɞˊɞɑɞɘ ɛˊɞɟɞɨɜ 

Ůˊɑůɖɠ ɜŬ ŮˊɖɟŮɎůɞɡɜ Űɖ ůɡɜɞɚɘəɐ ˊɞɘɧŰɖŰŬ (Tulloch, 2008; Elwood et al., 2013). 

ɄŬɟŬŭŮɑɔɛŬŰɞɠ ɢɎɟɘɜ, ɏɢŮɘ ŬˊɞŭŮɘɢɗŮɑ ɧŰɘ ɖ əɞɘɜɤɜɘəɐ ůŰɏɟɖůɖ əŬɘ ɖ ɡˊɞəŮɑɛŮɜɖ 

əɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘəɐ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ ɛɘŬɠ ˊŮɟɘɞɢɐɠ ɛˊɞɟŮɑ ɜŬ ɏɢŮɘ ůɖɛŬɜŰɘəɐ ŮˊɑŭɟŬůɖ ůŰɖɜ 

ˊɚɖɟɧŰɖŰŬ əŬɘ Űɖɜ ŬəɟɑɓŮɘŬ Űɖɠ ɗɏůɖɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ (Haklay et al., 2010; Antoniou, 2011). 

Ƀɛɞɑɤɠ, Ɏɚɚɞɘ ˊŬɟɎɔɞɜŰŮɠ ɧˊɤɠ Űɞ ɡɣɖɚɧ ŮɘůɧŭɖɛŬ əŬɘ ɖ ɢŬɛɖɚɐ ɖɚɘəɑŬ ɛˊɞɟŮɑ ɜŬ ɞŭɖɔɐůɞɡɜ 

ůŮ ɡɣɖɚɧŰŮɟɞ Ŭɟɘɗɛɧ ůɡɜŮɘůűɞɟɩɜ əŬɘ ůɡɜŮˊɩɠ ɡɣɖɚɧŰŮɟɖ ˊɞɘɧŰɖŰŬ ȺũɄ ɧůɞɜ ŬűɞɟɎ Űɖ 

ŬəɟɑɓŮɘŬ əŬɘ Űɖɜ ˊɚɖɟɧŰɖŰŬ Űɖɠ ɗɏůɖɠ (Girres and Touya, 2010; Jokar Arsanjani and Bakillah, 

2015).ȰŰůɘ, Ŭɜ ɡˊɎɟɢɞɡɜ ŭŮŭɞɛɏɜŬ ŬˊɞɔɟŬűɐɠ ɐ əɞɘɜɤɜɘəɐɠ ɏɟŮɡɜŬɠ ɔɘŬ ɛɘŬ ˊŮɟɘɞɢɐ, ɗŬ 

ɛˊɞɟɞɨůŬɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɔɘŬ Űɖɜ ŮɝŬɔɤɔɐ ůɡɛˊŮɟŬůɛɎŰɤɜ ůɢŮŰɘəɎ ɛŮ Űɖɜ ˊɞɘɧŰɖŰŬ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ Űɖɠ ȺũɄ ůŮ ůɢɏůɖ ɛŮ Űɞ ɔŮɤɔɟŬűɘəɧ ɢɩɟɞ. Ƀ ɄɑɜŬəŬɠ 3.4 ˊŮɟɘɏɢŮɘ Űɞɡɠ 

ˊɟɞŬɜŬűŮɟɗɏɜŰŮɠ ŭŮɑəŰŮɠ. 

 

ȾŬŰɖɔɞɟɑŬ ŭŮɘəŰɩɜ ȹŮɑəŰŮɠ ɆɡɜɎűŮɘŬ 

ȹɖɛɞɔɟŬűɘəɞɑ əŬɘ 

əɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘəɞɑ ŭŮɑəŰŮɠ 

Űɖɠ ˊŮɟɘɞɢɐɠ 

(ŭŮɑəŰŮɠ ˊɞɘɧŰɖŰŬɠ ŭŮŭɞɛɏɜɤɜ) 

ȹɖɛɞɔɟŬűɘəɎ ůŰɞɘɢŮɑŬ ȺɛűɎɜɘůɖ ůɡůɢɏŰɘůɖɠ ɛŮ Űɘɠ 

ˊŬɟŬɛɏŰɟɞɡɠ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ 
ɄɡəɜɧŰɖŰŬ ˊɚɖɗɡůɛɞɨ 

Ⱦɞɘɜɤɜɘəɐ ůŰɏɟɖůɖ 

Ⱦɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘəɐ 

ˊɟŬɔɛŬŰɘəɧŰɖŰŬ 

ȺɘůɧŭɖɛŬ 

ȼɚɘəɑŬ ˊɚɖɗɡůɛɞɨ 

ɄɑɜŬəŬɠ 3. 4 ȹɖɛɞɔɟŬűɘəɞɑ əŬɘ əɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘəɞɑ ŭŮɑəŰŮɠ ˊɞɘɧŰɖŰŬɠ ˊɞɡ ˊɟɞŰŮɑɜɞɜŰŬɘ ɔɘŬ Űɖɜ ȺũɄ 

(Ʉɖɔɐ: Fonte et al., 2017) 

3.3.2.3. ȹŮɑəŰŮɠ Űɤɜ ŮɗŮɚɞɜŰɩɜ 

Ƀɘ ŭŮɑəŰŮɠ ˊɞɘɧŰɖŰŬɠ ɛˊɞɟɞɨɜ ɜŬ ˊŮɟɘɚŬɛɓɎɜɞɡɜ Űɞ ɘůŰɞɟɘəɧ Űɤɜ ŭŮŭɞɛɏɜɤɜ, Űɞ ˊɟɞűɑɚ Űɤɜ 

ŮɗŮɚɞɜŰɩɜ ɐ Űɖɜ ŮɛˊŮɘɟɑŬ Űɞɡɠ, Űɖɜ ŬɜŬɔɜɩɟɘůɖ əŬɘ Űɖɜ Űɞˊɘəɐ ɔɜɩůɖ Űɞɡ ŬŰɧɛɞɡ (Van Exel ə.Ɏ, 

2010), (ɄɑɜŬəŬɠ 3.5). Ⱥˊɘˊɚɏɞɜ, ɞ Ŭɟɘɗɛɧɠ Űɤɜ ůɡɜŰŮɚŮůŰɩɜ ůŮ ɞɟɘůɛɏɜɞɡɠ ŰɞɛŮɑɠ ɐ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ ɏɢŮɘ ŮɝŮŰŬůŰŮɑ əŬɘ ɏɢŮɘ ůɡůɢŮŰɘůŰŮɑ ɗŮŰɘəɎ ɛŮ Űɖɜ ˊɚɖɟɧŰɖŰŬ ŭŮŭɞɛɏɜɤɜ əŬɘ Űɖɜ 

ŬəɟɑɓŮɘŬ ɗɏůɖɠ (KeÇler and de Groot, 2013). ɀɏɗɞŭɞɘ ɔɘŬ Űɞɜ ŬɡŰɧɛŬŰɞ ɡˊɞɚɞɔɘůɛɧ Űɖɠ 

ŬɝɘɞˊɘůŰɑŬɠ Űɞɡ ɢɟɐůŰɖ - ŮɗŮɚɞɜŰɐ ɧůɞɜ ŬűɞɟɎ Űɘɠ ɗŮɛŬŰɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ ɏɢɞɡɜ ˊɟɞŰŬɗŮɑ Ŭˊɧ 



ȷɜɎˊŰɡɝɖ ɚɞɔɘůɛɘəɞɨ Ůɚɏɔɢɞɡ Űɖɠ ůɡɜɏˊŮɘŬɠ Űɖɠ ŭɘŬɜɡůɛŬŰɘəɐɠ ŮɗŮɚɞɜŰɘəɐɠ ɔŮɤɔɟŬűɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ                  ȹɐɛɖŰɟŬ ȻŬɢŬɟɞˊɞɨɚɞɡ   
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ŭɘɎűɞɟɞɡɠ ůɡɜŰɎəŰŮɠ. Ƀɘ Haklay ə.Ɏ (2010) əŬɘ Tang and Lease (2011) ɡˊɞɔɟŬɛɛɑɕɞɡɜ Űɖɜ 

ŬɜɎɔəɖ ˊɞɚɚŬˊɚɩɜ ˊŬɟŬŰɖɟɐůŮɤɜ əŬɘ ˊŬɟŬŰɖɟɖŰɩɜ ɩůŰŮ ɜŬ əŬŰŬůŰŮɑ ŭɡɜŬŰɐ ɖ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ 

ˊɞɘɧŰɖŰŬɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɓɎůŮɘ ůɡɜŬɑɜŮůɖɠ. Ƀɘ Foody and Boyd (2012) əŬɘ Foody ə.Ɏ (2013) 

ˊɟɧŰŮɘɜŬɜ ɛɘŬ ɛɏɗɞŭɞ ɔɘŬ Űɖ ɢɟɐůɖ ŬɡŰɩɜ Űɤɜ ŮˊŬɜŬɚŬɛɓŬɜɧɛŮɜɤɜ ˊŬɟŬŰɖɟɐůŮɤɜ ɔɘŬ ɜŬ 

ŮəŰɘɛɖɗŮɑ ůɡɔəŮəɟɘɛɏɜŬ ɖ ˊɞɘɧŰɖŰŬ Űɤɜ ůɡɜŰŮɚŮůŰɩɜ Űɖɠ ȺũɄ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɛɘŬ ɚŬɜɗɎɜɞɡůŬ 

ŬɜɎɚɡůɖ Űɖɠ ŰɎɝɖɠ Űɖɠ ȺũɄ ůŮ ůɢɏůɖ ɛŮ Űɖɜ əɎɚɡɣɖ Űɖɠ ɔɖɠ. Ƀɘ ŭɘŬűɞɟɏɠ ɛŮŰŬɝɨ Űɤɜ 

ŮɗŮɚɞɜŰɩɜ ŮɑɜŬɘ ˊɎɜŰŬ ˊɘɗŬɜɧ ɜŬ ɡˊɎɟɢɞɡɜ əŬɘ ɏŰůɘ ŰŬ ɔɜɤůŰɎ ɎŰɞɛŬ ɗŬ ɛˊɞɟɞɨůŬɜ ɜŬ 

ŮɜŰɞˊɘůŰɞɨɜ əŬɘ ɜŬ ŬˊɞəŰɐůɞɡɜ ˊɘɞ ŬɝɘɧˊɘůŰɞ əŬɗŮůŰɩɠ əŬɘ ŰŬ ɎŰɞɛŬ ŬɡŰɎ ɗŬ ɛˊɞɟɞɨůŬɜ ŰɧŰŮ 

ɜŬ ŮɑɜŬɘ ŮɜŮɟɔɎ əŬɘ ɡˊŮɨɗɡɜŬ ɔɘŬ Űɖɜ ŬɜŬɗŮɩɟɖůɖ Űɤɜ ŮɟɔŬůɘɩɜ Űɤɜ ɡˊɞɚɞɑˊɤɜ.  

ɋůŰɧůɞ, əŬŰɎ Űɖɜ ŮɝɏŰŬůɖ Űɖɠ ɗŮɛŬŰɘəɐɠ ˊɞɘɧŰɖŰŬɠ, Űɞ ɕɐŰɖɛŬ Űɖɠ ŬɝɘɞˊɘůŰɑŬɠ Űɤɜ 

ŮɗŮɚɞɜŰɩɜ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ˊɘɞ ˊŮɟɑˊɚɞəɞ Ŭˊɧ ɛɘŬ Ŭˊɚɐ əŬŰɎŰŬɝɖ. Ƀɟɘůɛɏɜɞɘ ŮɗŮɚɞɜŰɏɠ 

ɡˊŮɟɏɢɞɡɜ ůŰɖɜ ŮˊɘůɐɛŬɜůɖ ůɡɔəŮəɟɘɛɏɜɤɜ Űɨˊɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ ɐ əŬŰɞɘəɘɩɜ, ŬɚɚɎ əɎɜɞɡɜ 

ŬɜŮˊŬɟəɐ ŮəŰɏɚŮůɖ ůŮ Ɏɚɚɞɡɠ ŰɞɛŮɑɠ. ȼ ɔɜɩůɖ Űɤɜ ˊɚŮɞɜŮəŰɖɛɎŰɤɜ əŬɘ Űɤɜ ŬŭɡɜŬɛɘɩɜ Űɤɜ 

ŮɗŮɚɞɜŰɩɜ ŮˊɘŰɟɏˊŮɘ ɛɘŬ ˊɘɞ ɚŮˊŰɐ ŮɝɏŰŬůɖ Űɖɠ ŬɝɘɞˊɘůŰɑŬɠ Űɤɜ ůɡɜŮɘůűɞɟɩɜ Űɞɡɠ, ŬɚɚɎ ůɡɢɜɎ 

ŬˊŬɘŰŮɑ Űɖ ɢɟɐůɖ ŬɜŮɝɎɟŰɖŰɤɜ ŭŮŭɞɛɏɜɤɜ ŬɜŬűɞɟɎɠ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɞɘ Comber ə.Ɏ (2013) 

ɡˊɞɚɧɔɘůŬɜ Űɖ ůɡɜɏˊŮɘŬ əŬɘ Űɖɜ ɘəŬɜɧŰɖŰŬ əɎɗŮ ŮɗŮɚɞɜŰɐ ůŮ ůɢɏůɖ ɛŮ əɎɗŮ ŰɎɝɖ əɎɚɡɣɖɠ 

ŮŭɎűɞɡɠ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɞɟɘůɛɏɜŬ ůɖɛŮɑŬ Ůɚɏɔɢɞɡ ɔɘŬ ŰŬ ɞˊɞɑŬ ɖ əɎɚɡɣɖ Űɖɠ ɔɖɠ ŮɑɢŮ 

əŬɗɞɟɘůŰŮɑ ŬɜŮɝɎɟŰɖŰŬ Ŭˊɧ ŮɛˊŮɘɟɞɔɜɩɛɞɜŮɠ əŬɘ ŬˊɏŭŮɘɝŮ ɧŰɘ ŰɞɡɚɎɢɘůŰɞɜ ɞɟɘůɛɏɜŮɠ ŬɜɖůɡɢɑŮɠ 

ůɢŮŰɘəɎ ɛŮ Űɖɜ ˊɞɘɧŰɖŰŬ Űɖɠ ȺũɄ ɛˊɞɟŮɑ ɜŬ ŬɜŰɘɛŮŰɤˊɘůŰŮɑ ɛɏůɤ ˊɟɞůŮəŰɘəɐɠ ůɡɚɚɞɔɐɠ 

ŭŮŭɞɛɏɜɤɜ, ɛŮ Űɖ ɢɟɐůɖ ůɖɛŮɑɤɜ Ůɚɏɔɢɞɡ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ Ŭˊɧŭɞůɖɠ ŮɗŮɚɞɜŰɩɜ əŬɘ ɛŮ 

ɢɤɟɘəɎ ůŬűŮɑɠ ŬɜŬɚɨůŮɘɠ. Ƀ ɄɑɜŬəŬɠ 3.5 ˊŮɟɘɔɟɎűŮɘ ɞɟɘůɛɏɜɞɡɠ ŭŮɑəŰŮɠ ˊɞɘɧŰɖŰŬɠ ˊɞɡ 

ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɞɡɠ ůɡɜŰŮɚŮůŰɏɠ. 

 

ȾŬŰɖɔɞɟɑŬ ŭŮɘəŰɩɜ ȹŮɑəŰŮɠ ɄŮɟɘɔɟŬűɐ ɆɡɜɎűŮɘŬ 

ȹŮɑəŰŮɠ ŮɗŮɚɞɜŰɩɜ 

(ŬɝɘɞɚɞɔŮɑ Űɖɜ 

ŬɝɘɞˊɘůŰɑŬ Űɞɡ 

ůɡɛɛŮŰɏɢɞɜŰɞɠ) 

ɆɡɛűɏɟɞɜŰŬ  ɆɡɛˊŮɟɎůɛŬŰŬ ɔɘŬ ˊɟɞəŬŰŬɚɐɣŮɘɠ 

ɔɘŬ ůɡɔəŮəɟɘɛɏɜŮɠ ɞɜŰɧŰɖŰŮɠ 

ȷɜŬɛŮɜɧɛŮɜɖ 

ůɡůɢɏŰɘůɖ ɛŮ 

Űɖɜ ŬɝɘɞˊɘůŰɑŬ 

Űɤɜ ŭŮŭɞɛɏɜɤɜ 
ȽůŰɞɟɘəɧ 

ůɡɜŮɘůűɞɟɩɜ  

ɆɡɛˊŮɟɎůɛŬŰŬ ɔɘŬ Űɖɜ ŬɝɘɞˊɘůŰɑŬ 

ȷɜŬɔɜɩɟɘůɖ Űɤɜ 

ůɡɜŰŮɚŮůŰɩɜ Ŭˊɧ 

Ɏɚɚɞɡɠ  

ɆɡɛˊŮɟɎůɛŬŰŬ ɔɘŬ Űɖɜ ŬɝɘɞˊɘůŰɑŬ 

ɇɞˊɞɗŮůɑŬ  ɆɡɛˊŮɟɎůɛŬŰŬ ɔɘŬ Űɖ Űɞˊɘəɐ ɔɜɩůɖ 

ɆɡɛˊŮɟɘűɞɟɎ  ɆɡɛˊŮɟɎůɛŬŰŬ ɔɘŬ Űɞ ɓŬɗɛɧ 

ŭɡůəɞɚɑŬɠ ůŰɖ ůɡɜŮɘůűɞɟɎ  

ȺəˊŬɘŭŮɡŰɘəɧ 

ɡˊɧɓŬɗɟɞ  

ɆɡɛˊŮɟɎůɛŬŰŬ ɔɘŬ Űɖɜ ŮɝŮɘŭɑəŮɡůɖ 

Ʉɟɞűɑɚ  ȹɖɛɘɞɡɟɔŮɑŰŬɘ ɛŮ Űɖ ůɡɔəɏɜŰɟɤůɖ 

ˊɞɚɚɩɜ ŭŮɘəŰɩɜ 

ɄɑɜŬəŬɠ 3. 5 ɄɟɞŰŮɘɜɧɛŮɜɞɘ ŭŮɑəŰŮɠ ˊɞɘɧŰɖŰŬɠ Űɖɠ ȺũɄ ɓŬůɘůɛɏɜɞɘ ůŰɞɡɠ ůɡɜŰŮɚŮůŰɏɠ (Ʉɖɔɐ: Fonte et al., 2017) 
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Ʉɞɚɚɏɠ Ŭˊɧ Űɘɠ ˊŬɟŬˊɎɜɤ ɛŮɚɏŰŮɠ əŬŰɏɚɖɝŬɜ ůŰɞ ɧŰɘ ɖ űɨůɖ Űɖɠ ȺũɄ ˊŬɟɞɡůɘɎɕŮɘ 

ɞɟɘůɛɏɜŬ ˊɟɞɓɚɖɛŬŰɘəɎ ɕɖŰɐɛŬŰŬ əŬɗɩɠ əŬɘ ɜɏŮɠ ˊɟɞəɚɐůŮɘɠ ˊɞɡ ɞŭɖɔɞɨɜ ůŰɖɜ ŬɜŬɕɐŰɖůɖ 

Ůˊɘˊɚɏɞɜ ɛŮɗɧŭɤɜ Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɖɠ. ȼ ɏɟŮɡɜŬ ˊɞɡ ɏɔɘɜŮ ůŮ ŬɡŰɐ Űɖɜ ŮɟɔŬůɑŬ 

ŮˊɘəŮɜŰɟɩɜŮŰŬɘ ůŰɖɜ ɏɜɜɞɘŬ Űɖɠ ŮůɤŰŮɟɘəɐɠ ɚɞɔɘəɐɠ ůɡɜɏˊŮɘŬɠ Űɞɡ ɑŭɘɞɡ Űɞɡ ůɡɜɧɚɞɡ Űɤɜ 

ŮɗŮɚɞɜŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ əŬɘ ůɡɔəŮəɟɘɛɏɜŬ ŮůŰɘɎɕŮɘ ůŰɖɜ Űɞˊɞɚɞɔɘəɐ ůɡɜɏˊŮɘŬ, Űɖɜ ŬəɟɑɓŮɘŬ Űɖɠ 

ɗɏůɖɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ əŬɘ Űɖɜ ˊɚɖɟɧŰɖŰɎ Űɞɡɠ. 
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 ȾȺūȷȿȷȽɃ 4 

4. OpenStreetMap 

ɇɞ OpenStreetMap (OSM) ŮɑɜŬɘ ɛɘŬ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ Ůɜɧɠ ˊŬɔəɧůɛɘɞɡ ɢɎɟŰɖ ˊɞɡ 

əŬŰŬůəŮɡɎůŰɖəŮ ɛɏůɤ ŮɗŮɚɞɜŰɘəɐɠ ɔŮɤɔɟŬűɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ (ȺũɄ), ɢŰɑɕŮŰŬɘ Ŭˊɧ ŮɗŮɚɞɜŰɏɠ əŬɘ 

əɡəɚɞűɞɟŮɑ ɛŮ ɎŭŮɘŬ ŬɜɞɘəŰɞɨ ˊŮɟɘŮɢɞɛɏɜɞɡ. ȷˊɞŰŮɚŮɑ Űɖ ɛŮɔŬɚɨŰŮɟɖ, ˊɘɞ ˊɞɘəɑɚɖ, ˊɘɞ ˊɚɐɟɖ 

əŬɘ ˊɘɞ ŮɜɖɛŮɟɤɛɏɜɖ ɓɎůɖ ɔŮɤɔɟŬűɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɛŮ ŬɜɞɘɢŰɐ ˊɟɧůɓŬůɖ. ȹɘŬŰɑɗŮŰŬɘ ɛŮ ɛɘŬ 

ŬɜɞɘɢŰɐ ɎŭŮɘŬ ˊɞɡ ŮˊɘŰɟɏˊŮɘ ůŰɞɜ əŬɗɏɜŬ ɜŬ ɢɟɖůɘɛɞˊɞɘŮɑ, ɜŬ ŭɘŬɜɏɛŮɘ, ɜŬ ɛɞɘɟɎɕŮŰŬɘ əŬɘ ɜŬ 

ˊɟɞůŬɟɛɧɕŮɘ Űɖ ɓɎůɖ ŬɟəŮɑ ɜŬ ɛɜɖɛɞɜŮɨŮŰŬɘ Űɞ ˊɟɧɔɟŬɛɛŬ əŬɘ ɖ əɞɘɜɧŰɖŰɎ Űɞɡ (Wikipedia, 

2018).  

ɆŰɖ ɛŮɚɏŰɖ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɗŬ ŮůŰɘɎůɞɡɛŮ ůŰɞ OpenStreetMap ɤɠ ˊŬɟɎŭŮɘɔɛŬ ɔɘŬ 

Űɖɜ ȺɗŮɚɞɜŰɘəɐ ũŮɤɔɟŬűɘəɐ ɄɚɖɟɞűɞɟɑŬ əŬɘ ɗŬ ŬɝɘɞɚɞɔɐůɞɡɛŮ Űɖɜ ˊɞɘɧŰɖŰŬ Űɞɡ, ŭɘɧŰɘ ɚɧɔɤ 

Űɤɜ ŭɤɟŮɎɜ əŬɘ ŮɡɏɚɘəŰɤɜ ɛɖɢŬɜɘůɛɩɜ ˊɞɡ ˊŬɟɏɢŮɘ ɔɘŬ ŰŬ ŭŮŭɞɛɏɜŬ ( .́ɢ ɚɐɣɖ ɢɎɟŰɖ, ŮɨɟŮůɖ 

ŭɘŬŭɟɞɛɩɜ, ůɢŮŭɘŬůɛɧ, ɞˊŰɘəɞˊɞɑɖůɖ, ŬɜŬɕɐŰɖůɖ ůɖɛŮɑɤɜ ŮɜŭɘŬűɏɟɞɜŰɞɠ (ɆȺ) ə.Ŭ.) ŬˊɞŰŮɚŮɑ Űɞ 

ˊɘɞ ŭɘŬəŮəɟɘɛɏɜɞ ůɡɛɛŮŰɞɢɘəɧ ɏɟɔɞ ɔŮɤɔɟŬűɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ. 

ɆɨɛűɤɜŬ ɛŮ Űɖɜ Ůˊɑůɖɛɖ ɘůŰɞůŮɚɑŭŬ Űɞɡ OSM (www.openstreetmap.org), Űɞ OSM ɘŭɟɨɗɖəŮ 

Űɞ 2004 Ŭˊɧ Űɞɜ ŰɧŰŮ űɞɘŰɖŰɐ Steve Coast ůŮ ɖɚɘəɑŬ ɛɧɚɘɠ 24 ŮŰɩɜ, ɛŮ ŮˊɑəŮɜŰɟɞ ŬɟɢɘəɎ Űɞ 

ȼɜɤɛɏɜɞ ȸŬůɑɚŮɘɞ əŬɘ ɖ ɘŭɏŬ ŬɡŰɐ ɐŰŬɜ ɛɏɟɞɠ Űɖɠ ŭɘŬŰɟɘɓɐɠ Űɞɡ. ȼ ɘŭɏŬ ɐŰŬɜ Ŭˊɚɐ: Ŭɜ ůɡɚɚɏɝɤ 

ɔŮɤɔɟŬűɘəɎ ŭŮŭɞɛɏɜŬ ɔɘŬ Űɖɜ ˊŮɟɘɞɢɐ ɛɞɡ - ɧˊɞɡ ɏɢɤ Űɞˊɘəɐ ɔɜɩůɖ - əŬɘ ůɡɚɚɏɔŮŰŮ ɔŮɤɔɟŬűɘəɎ 

ŭŮŭɞɛɏɜŬ ɔɘŬ Űɖɜ ˊŮɟɘɞɢɐ ůŬɠ - ɧˊɞɡ ɏɢŮŰŮ Űɞˊɘəɏɠ ɔɜɩůŮɘɠ - ŰɧŰŮ ŬɡŰɎ ɛˊɞɟɞɨɜ ɜŬ ůɡɜŭɡŬůŰɞɨɜ 

əŬɘ ɛˊɞɟɞɨɛŮ ɜŬ ŬɟɢɑůɞɡɛŮ ɜŬ ɢŰɑɕɞɡɛŮ ɛɘŬ ɢɤɟɘəɐ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ɛɘŬɠ ˊŮɟɘɞɢɐɠ. ȷɜ ŬɡŰɧ 

əɚɘɛŬəɤɗŮɑ ůŮ ɏɜŬ ɛŮɔŬɚɨŰŮɟɞ ˊɚɐɗɞɠ Ŭɜɗɟɩˊɤɜ, ŰɧŰŮ ŮɑɜŬɘ ˊɞɚɨ ˊɘɗŬɜɧ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ɖ 

ɢŬɟŰɞɔɟɎűɖůɖ ɞɚɧəɚɖɟɞɡ Űɞɡ əɧůɛɞɡ. ɄŬɟɧɚɞ ˊɞɡ ɖ əɡɓɏɟɜɖůɖ ˊɟɞůˊɎɗɖůŮ ɜŬ ˊɟɞɤɗɐůŮɘ Űɞ 

ˊɟɧɔɟŬɛɛŬ ůɡɚɚɞɔɐɠ, ɚɧɔɤ Űɞɡ ŰŮɟɎůŰɘɞɡ ɧɔəɞɡ ŭŮŭɞɛɏɜɤɜ ŬˊɏŰɡɢŮ. ɇɞɜ ȷɨɔɞɡůŰɞ Űɞɡ 2006 

ɘŭɟɨɗɖəŮ ɞ ɛɖ əŮɟŭɞůəɞˊɘəɧɠ ɞɟɔŬɜɘůɛɧɠ OpenStreetMap Foundation, ɔɘŬ Űɖɜ ŮɜɗɎɟɟɡɜůɖ Űɖɠ 

ŬɜɎˊŰɡɝɖɠ əŬɘ Űɖɠ ŭɘŬɜɞɛɐɠ ŮɚŮɨɗŮɟɤɜ ɔŮɤɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ əŬɘ Űɖɜ ˊŬɟɞɢɐ ɔŮɤɢɤɟɘəɩɜ 

ŭŮŭɞɛɏɜɤɜ ɔɘŬ ŬŰɞɛɘəɐ ɐ əɞɘɜɐ ɢɟɐůɖ Ŭˊɧ Űɞɜ ɞˊɞɘɞɜŭɐˊɞŰŮ ɛɏůɤ Űɖɠ ɘůŰɞůŮɚɑŭŬɠ (Wikipedia, 

2018).  

Ƀɘ ŮɗŮɚɞɜŰɏɠ ɢŬɟŰɞɔɟɎűɞɘ ˊɟŬɔɛŬŰɞˊɞɘɞɨůŬɜ ŮˊŮɝŮɟɔŬůɑŮɠ ůŰŬ ŭŮŭɞɛɏɜŬ Űɞɡ OSM 

ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɛɑŬ ɛɘəɟɐ ŮűŬɟɛɞɔɐ ɓŬůɘůɛɏɜɖ ůŮ Java ˊɞɡ ɡˊɐɟɢŮ ůŰɖɜ Ŭɟɢɘəɐ ůŮɚɑŭŬ Űɞɡ 

OSM ɐ ŬɡŰɧɜɞɛŬ ˊɟɞɔɟɎɛɛŬŰŬ ñŮəŰɧɠ ůɨɜŭŮůɖɠò, əŬŰŬɔŮɔɟŬɛɛɏɜŬ ɑɢɜɖ GPS əŬɘ ŭɞɟɡűɞɟɘəɏɠ 

ŮɘəɧɜŮɠ ŭɖɛɞůɑɞɡ ŰɞɛɏŬ. ɇɞ ȹŮəɏɛɓɟɘɞ Űɖɠ ɑŭɘŬɠ ɢɟɞɜɘɎɠ, ɖ ŮŰŬɘɟŮɑŬ Yahoo ŮˊɘɓŮɓŬɑɤůŮ ɧŰɘ Űɞ 

OpenStreetMap ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ɢɟɖůɘɛɞˊɞɘŮɑ Űɘɠ ŬŮɟɞűɤŰɞɔɟŬűɑŮɠ Űɖɠ ŮŰŬɘɟŮɑŬɠ ɤɠ ɡˊɧɓŬɗɟɞ 

ɔɘŬ Űɖɜ ˊŬɟŬɔɤɔɐ ɢŬɟŰɩɜ. 

ȼ ɟŬɔŭŬɑŬ Ůɝɏɚɘɝɖ Űɞɡ OpenStreetMap əŬɘ ɖ ɛŮɔɎɚɖ ŬɜŰŬˊɧəɟɘůɖ Űɞɡ əɧůɛɞɡ ɞŭɐɔɖůŮ 

ůŰɖɜ ŬɜɎˊŰɡɝɖ ɜɏɤɜ Űɟɧˊɤɜ ŮɘůŬɔɤɔɐɠ əŬɘ ŮɝŬɔɤɔɐɠ ŭŮŭɞɛɏɜɤɜ. ɇɞ 2008 ŬɜŬˊŰɨɢɗɖəŬɜ 

ŮɟɔŬɚŮɑŬ ɔɘŬ Űɖɜ ŮɝŬɔɤɔɐ ŭŮŭɞɛɏɜɤɜ OSM ůŮ űɞɟɖŰɏɠ ɛɞɜɎŭŮɠ GPS ŬɜŰɘəŬɗɘůŰɩɜŰŬɠ Űɞɡɠ 

ˊɟɞɦˊɎɟɢɞɜŰŮɠ ɘŭɘɧəŰɖŰɞɡɠ əŬɘ ˊŬɚŬɘɞɨɠ ɢɎɟŰŮɠ.  

ȰəŰɞŰŮ, ɖ ɢɟɐůɖ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ ɏɢŮɘ ŬɡɝɖɗŮɑ ůŮ ˊɎɜɤ Ŭˊɧ ŰɏůůŮɟŬ (4) ŮəŬŰɞɛɛɨɟɘŬ 

ŮɔɔŮɔɟŬɛɛɏɜɞɡɠ ɢɟɐůŰŮɠ ɞɘ ɞˊɞɑɞɘ ɛˊɞɟɞɨɜ ɜŬ ůɡɚɚɏɔɞɡɜ ŭŮŭɞɛɏɜŬ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ 

http://www.openstreetmap.org/
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ɢŮɘɟɞəɑɜɖŰɖ ůɡɚɚɞɔɐ, ůɡůəŮɡɏɠ GPS, ŬŮɟɞűɤŰɞɔɟɎűɘůɖ əŬɘ ɎɚɚŮɠ ŮɚŮɨɗŮɟŮɠ ˊɖɔɏɠ. ȷɡŰɎ ŰŬ 

ŭŮŭɞɛɏɜŬ ˊɞɡ ŮɑɜŬɘ ŬˊɞɗɖəŮɡɛɏɜŬ ŭɘŬŰɑɗŮɜŰŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ůŮ ˊɚɐɗɞɠ ɢɟɖůŰɩɜ ɛŮ ɎŭŮɘŬ 

ŬɜɞɘəŰɐɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ (Wikipedia, 2018). 

ɇɞ OpenStreetMap (OSM) ŮɝŮɚɑɢɗɖəŮ Ŭˊɧ ɛɑŬ Ŭˊɚɐ ɘŭɏŬ ůŮ ɏɜŬ ůɡɜŮɟɔŬŰɘəɧ ɏɟɔɞ ˊɞɡ 

ŭɖɛɘɞɨɟɔɖůŮ ɏɜŬ ŭɤɟŮɎɜ ŮˊŮɝŮɟɔɎůɘɛɞ ɢɎɟŰɖ Űɞɡ əɧůɛɞɡ. Ƀ ˊɡɟɐɜŬɠ Űɞɡ OSM ŮɑɜŬɘ ɛɑŬ ɢɤɟɘəɐ 

ɓɎůɖ ŭŮŭɞɛɏɜɤɜ, ɖ ɞˊɞɑŬ ˊŮɟɘɏɢŮɘ ɔŮɤɔɟŬűɘəɎ ŭŮŭɞɛɏɜŬ əŬɘ ˊɚɖɟɞűɞɟɑŮɠ Ŭˊɧ ɧɚɞ Űɞɜ əɧůɛɞ. 

ɄŬɟŬəɎŰɤ ˊŮɟɘɔɟɎűɞɜŰŬɘ ɞɟɘůɛɏɜŬ Ŭˊɧ ŰŬ ɓŬůɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɢɟɐůɖɠ Űɞɡ OpenStreetMap. 

ɇɞ ɛɞɜŰɏɚɞ ŭŮŭɞɛɏɜɤɜ Űɞɡ OSM ŮɑɜŬɘ ˊɞɚɨ Ŭˊɚɧ ɔɘŬ əŬŰŬɜɧɖůɖ (Mooney and Minghini, 

2017). ɈˊɎɟɢɞɡɜ ŰɟŮɘɠ ˊɟɤŰŬɟɢɘəɞɑ Űɨˊɞɘ ŭŮŭɞɛɏɜɤɜ ɐ ŬɜŰɘəŮɑɛŮɜŬ: əɧɛɓɞɘ, ŭɘŬŭɟɞɛɏɠ 

(ˊɞɚɨɔɤɜŬ əŬɘ ˊɞɚɡɔɟŬɛɛɏɠ) əŬɘ ůɢɏůŮɘɠ (ɚɞɔɘəɏɠ ůɡɚɚɞɔɏɠ ŭɘŬŭɟɞɛɩɜ əŬɘ əɧɛɓɤɜ). ɀɑŬ 

ŭɘŬŭɟɞɛɐ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŰɞɡɚɎɢɘůŰɞɜ ŭɨɞ əɧɛɓɞɡɠ (ɔɘŬ ˊɞɚɡɔɟŬɛɛɏɠ) ɐ ŰɟŮɘɠ əɧɛɓɞɡɠ (ɔɘŬ 

əɚŮɘůŰɎ ˊɞɚɨɔɤɜŬ). ȰɜŬɠ əɧɛɓɞɠ ŬɜŰɘˊɟɞůɤˊŮɨŮɘ ɏɜŬ ɢŬɟŬəŰɖɟɘůŰɘəɧ ɔŮɤɔɟŬűɘəɞɨ ůɖɛŮɑɞɡ əŬɘ 

ɖ ůɡɜŰŮŰŬɔɛɏɜɖ Űɞɡ ŮəűɟɎɕŮŰŬɘ ůɡɜɐɗɤɠ ɤɠ ɔŮɤɔɟŬűɘəɧ ˊɚɎŰɞɠ əŬɘ ɔŮɤɔɟŬűɘəɧ ɛɐəɞɠ. 

ɀɏůŬ ůŰɞ OSM, əɎɗŮ ŬɜŰɘəŮɑɛŮɜɞ ˊɟɏˊŮɘ ɜŬ ɏɢŮɘ ŰɞɡɚɎɢɘůŰɞɜ ɏɜŬ ɢŬɟŬəŰɖɟɘůŰɘəɧ ɐ ŮŰɘəɏŰŬ 

(ɏɜŬ ɕŮɡɔɎɟɘ əɚŮɘŭɘɞɨ / Űɘɛɐɠ) ˊɞɡ Űɞɡ ɏɢŮɘ ŬɜŬŰŮɗŮɑ ɔɘŬ ɜŬ ˊŮɟɘɔɟɎɣŮɘ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ. 

ɈˊɎɟɢɞɡɜ ˊɞɚɚɞɑ ɞŭɖɔɞɑ əŬɘ ŮəˊŬɘŭŮɡŰɘəɎ ɏɔɔɟŬűŬ ɔɘŬ Űɞ ˊɩɠ əɎˊɞɘɞɠ ŬɟɢɑɕŮɘ ɜŬ ɢŬɟŰɞɔɟŬűŮɑ 

ɛŮ Űɞ OSM. ɄɟɧůűŬŰŬ ɖ ŮŰŬɘɟŮɑŬ Mapbox ˊŬɟŮɑɢŮ ɏɜŬ ŮɜɖɛŮɟɤɛɏɜɞ ůɨɜɞɚɞ ŰŮəɛɖɟɑɤůɖɠ ɔɘŬ 

ŬɡŰɧ. Ƀɘ ůŮɚɑŭŮɠ ɚŮɘŰɞɡɟɔɘɩɜ OSM Map ůŰɞ wiki Űɞɡ OSM (OpenStreetMap, 2016) 

ŬɜŰɘˊɟɞůɤˊŮɨɞɡɜ Űɞ ɏɔɔɟŬűɞ ŬɜŬűɞɟɎɠ ˊɞɡ ˊŮɟɘɔɟɎűŮɘ Űɘɠ Ůˊɘůɐɛɤɠ ŮɔəŮəɟɘɛɏɜŮɠ ŮŰɘəɏŰŮɠ Űɞɡ 

OSM. ȷɡŰɏɠ ɞɘ ŮŰɘəɏŰŮɠ ɏɢɞɡɜ ůɡɛűɤɜɖɗŮɑ ɛŮ Űɖɜ ˊɎɟɞŭɞ Űɤɜ ŮŰɩɜ əŬɘ ɡˊɎɟɢɞɡɜ ůŮɚɑŭŮɠ wiki 

ɔɟŬɛɛɏɜŮɠ ɔɘŬ ɜŬ ˊŮɟɘɔɟɎɣɞɡɜ ŰŬ ˊɘɗŬɜɎ ůŮɜɎɟɘŬ ɢɟɐůɖɠ Űɖɠ əɎɗŮ ŮŰɘəɏŰŬɠ. ũɘŬ Űɖɜ ŮˊɘůɐɛŬɜůɖ 

ɗŮɤɟɖŰɘəɎ ɞˊɞɘŬŭɐˊɞŰŮ ŮŰɘəɏŰŬ ɛˊɞɟŮɑ ɜŬ ůɡůɢŮŰɘůŰŮɑ ɛŮ ɞˊɞɘɞŭɐˊɞŰŮ ŬɜŰɘəŮɑɛŮɜɞ Ƀɘ 

ůɡɜŰŮɚŮůŰɏɠ ŮɑɜŬɘ ŮɚŮɨɗŮɟɞɘ ɜŬ ŭɖɛɘɞɡɟɔɐůɞɡɜ Űɘɠ ŭɘəɏɠ Űɞɡɠ ŮŰɘəɏŰŮɠ. ȳˊɤɠ ɏŭŮɘɝŬɜ ŬɟəŮŰɞɑ 

ůɡɔɔɟŬűŮɑɠ (Ballatore and Mooney, 2015; Ballatore and Zipf, 2015), ŬɡŰɧ ɛˊɞɟŮɑ ɜŬ ɞŭɖɔɐůŮɘ ůŮ 

ŭɘŬűɤɜɑŮɠ ɛŮŰŬɝɨ Űɤɜ ůɡɜŰŮɚŮůŰɩɜ ɐ ůɨɔɢɡůɖ ůɢŮŰɘəɎ ɛŮ Űɞɜ Űɟɧˊɞ ɢɟɐůɖɠ ůɡɔəŮəɟɘɛɏɜɤɜ 

ŮŰɘəŮŰɩɜ ůŮ ɞɟɘůɛɏɜŬ ɔŮɤɔɟŬűɘəɎ ůŮɜɎɟɘŬ (ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ, ŮˊɘůɐɛŬɜůɖ Ůɜɧɠ ŬɜŰɘəŮɘɛɏɜɞɡ ˊɞɡ 

ŬɜŰɘˊɟɞůɤˊŮɨŮɘ ɏɜŬ ɛɖ ŬůűŬɚŰɧŭɟɞɛɞ ˊŮɕɧŭɟɞɛɞ). ɈˊɖɟŮůɑŮɠ ɧˊɤɠ Űɞ Taginfo 

(https://taginfo.openstreetmap.org/) ŮˊɘŰɟɏˊɞɡɜ Űɖɜ ŮɝŮɟŮɨɜɖůɖ əŬɘ Űɖɜ ŬˊŮɘəɧɜɘůɖ Űɤɜ ˊɘɞ 

ůɡɢɜɎ ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɤɜ ŮŰɘəŮŰɩɜ əŬɘ Űɤɜ əɚŮɘŭɘɩɜ Űɞɡɠ ɔɘŬ ɞɚɧəɚɖɟɖ Űɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ 

OSM. ȼ ɡˊɖɟŮůɑŬ Taginfo ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ɢɟɐůɘɛɖ ɔɘŬ Űɖɜ əŬŰŬɜɧɖůɖ Űɞɡ ůŰɡɚ ɐ Űɖɠ ŭɞɛɐɠ Űɤɜ 

ŮŰɘəŮŰɩɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŮ ůɡɔəŮəɟɘɛɏɜɞɡɠ Űɨˊɞɡɠ ŬɜŰɘəŮɘɛɏɜɤɜ, ŮˊɘŰɟɏˊɞɜŰŬɠ Űɖ 

ůɖɛŬůɘɞɚɞɔɘəɐ ɛŮɚɏŰɖ Űɞɡ ˊɞɚɨ Ůɡɟɏɤɠ űɎůɛŬŰɞɠ Űɘɛɩɜ ˊɞɡ ŬɜŬŰɑɗŮŰŬɘ ůŮ ŮŰɘəɏŰŮɠ əŬɘ Űɖɜ 

ɢɤɟɘəɐ əŬŰŬɜɞɛɐ ŮŰɘəŮŰɩɜ. ɇɞ Taginfo ŮɜɖɛŮɟɩɜŮŰŬɘ ůɡɜŮɢɩɠ ůɢŮŭɧɜ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ əŬɘ 

ŬˊɞɗɖəŮɨŮɘ Űɘɠ ŮŰɘəɏŰŮɠ Ŭˊɧ əɎɗŮ ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ ˊŬɔəɧůɛɘŬɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ OSM.  

ɇŬ ŭɘŬɗɏůɘɛŬ ŮɟɔŬɚŮɑŬ ɚɞɔɘůɛɘəɞɨ ɔɘŬ Űɖɜ ŬɡŰɞɛŬŰɞˊɞɑɖůɖ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ůɡɜŮɘůűɞɟɎɠ 

ŭŮŭɞɛɏɜɤɜ ɐ ŮˊŮɝŮɟɔŬůɑŬɠ ŭŮŭɞɛɏɜɤɜ ˊɞɘəɑɚɞɡɜ (Mooney and Minghini, 2017). ɇɞ ˊɘɞ Ůɡɟɏɤɠ 

ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɞ əŬɘ ŭɖɛɞűɘɚɏɠ ŮɑɜŬɘ Űɞ ŮɟɔŬɚŮɑɞ JOSM (Java for OSM) 3, ŬəɞɚɞɡɗɞɨɛŮɜɞ Ŭˊɧ 

Űɞɜ iD editor4 ˊɞɡ ɓŬůɑɕŮŰŬɘ ůŰɞ Web. ɇɞ JOSM ŬɜŬɔɜɤɟɑɕŮŰŬɘ ɤɠ ɏɜŬ ɚɞɔɘůɛɘəɧ ˊɞɡ ŰŬɘɟɘɎɕŮɘ 

ˊŮɟɘůůɧŰŮɟɞ ɛŮ Űɞɡɠ ˊɘɞ ɏɛˊŮɘɟɞɡɠ ůɡɜŰŮɚŮůŰɏɠ Űɞɡ OSM, Ůɜɩ ɞ ŮˊŮɝŮɟɔŬůŰɐɠ iD ŮɑɜŬɘ ˊɞɚɨ 

Ůɨəɞɚɞɠ ůŰɖ ɢɟɐůɖ əŬɘ ŮɜůɤɛŬŰɩɜŮŰŬɘ ůŰɖɜ Ŭɟɢɘəɐ ůŮɚɑŭŬ Űɞɡ OSM. ɇŬ ɜɏŬ ŭŮŭɞɛɏɜŬ ˊɞɡ 

ɡˊɞɓɎɚɚɞɜŰŬɘ ůŰɞ OSM ɐ ŰŬ ɡˊɎɟɢɞɜŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ɏɢɞɡɜ ŮˊŮɝŮɟɔŬůŰŮɑ ůŰɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ 

Űɞɡ OSM ŮɑɜŬɘ ŭɘŬɗɏůɘɛŬ ɔɘŬ ɎɛŮůɖ ˊɟɧůɓŬůɖ əŬɘ ɞ ɢɎɟŰɖɠ Űɞɡ OSM ůŰɖɜ Ŭɟɢɘəɐ ůŮɚɑŭŬ OSM 

ɗŬ ŮˊɘűɏɟŮɘ ŬɚɚŬɔɏɠ ɔɟɐɔɞɟŬ (ŮɜŰɧɠ 30 ɚŮˊŰɩɜ). 

https://taginfo.openstreetmap.org/
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ȺɨəɞɚŬ ɛˊɞɟŮɑ əɎˊɞɘɞɠ ɢɟɐůŰɖɠ ɜŬ ɏɢŮɘ ˊɟɧůɓŬůɖ əŬɘ ɜŬ əŬŰŮɓɎɕŮɘ ŭŮŭɞɛɏɜŬ OSM ɔɘŬ 

ɎɚɚŮɠ ɢɟɐůŮɘɠ. ɆŮ ɏɜŬ ˊɘɞ ŰŮɢɜɘəɧ ŮˊɑˊŮŭɞ, əɎɗŮ ŬɜŰɘəŮɑɛŮɜɞ ŮɜŰɧɠ Űɖɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ OSM 

(əɧɛɓɞɘ, ŭɘŬŭɟɞɛɏɠ ɐ ůɢɏůŮɘɠ) ɏɢŮɘ ŬɟəŮŰɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɔɜɤɟɑůɛŬŰŬ ɧˊɤɠ: ɏɜŬ ɛɞɜŬŭɘəɧ 

ŬɜŬɔɜɤɟɘůŰɘəɧ (ID), ɏɜŬɜ Ŭɟɘɗɛɧ ɏəŭɞůɖɠ, ɞ ɞˊɞɑɞɠ ɡˊɞŭŮɘəɜɨŮɘ ˊɧůŮɠ űɞɟɏɠ Űɞ ŬɜŰɘəŮɑɛŮɜɞ ɏɢŮɘ 

ŮˊŮɝŮɟɔŬůŰŮɑ, ɏɜŬ ɢɟɞɜɘəɧ ůɖɛŮɑɤɛŬ Űɖɠ ˊɘɞ ˊɟɧůűŬŰɖɠ ŮˊŮɝŮɟɔŬůɑŬɠ əŬɘ Űɞ ŬɜŬɔɜɤɟɘůŰɘəɧ 

ɢɟɐůŰɖ əŬɘ Űɞ ɧɜɞɛŬ ɢɟɐůŰɖ Űɞɡ ŮɗŮɚɞɜŰɐ ˊɞɡ ŭɖɛɘɞɨɟɔɖůŮ (ɐ ŰɟɞˊɞˊɞɑɖůŮ ŰŮɚŮɡŰŬɑŬ) Űɞ 

ŬɜŰɘəŮɑɛŮɜɞ (Mooney and Minghini, 2017). 

ɃˊɞɘɞůŭɐˊɞŰŮ ɛˊɞɟŮɑ ɜŬ ŮɔɔɟŬűŮɑ ŭɤɟŮɎɜ ůŰɞ OSM. ȾŬŰɎ Űɖɜ ŮɔɔɟŬűɐ, ɏɜŬɠ ŮɗŮɚɞɜŰɐɠ 

ɛˊɞɟŮɑ ɜŬ ŬɟɢɑůŮɘ ɜŬ ůɡɜŮɘůűɏɟŮɘ ɐ ɜŬ ɢŬɟŰɞɔɟŬűɐůŮɘ ɜɏŬ ŭŮŭɞɛɏɜŬ ůŰɞ OSM ɐ ɜŬ ŮˊŮɝŮɟɔŬůŰŮɑ 

ɡˊɎɟɢɞɜŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ŮɑɜŬɘ ŬˊɞɗɖəŮɡɛɏɜŬ ůŰɖɜ ɢɤɟɘəɐ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ Űɞɡ OSM. 

ɈˊɎɟɢɞɡɜ ˊɞɚɚɞɑ Űɟɧˊɞɘ ɛŮ Űɞɡɠ ɞˊɞɑɞɡɠ ɞɘ ɢɟɐůŰŮɠ ɛˊɞɟɞɨɜ ɜŬ ůɡɜŮɘůűɏɟɞɡɜ ŭŮŭɞɛɏɜŬ ůŰɞ 

OSM. ȼ ˊɘɞ Ŭˊɚɐ ŮɑɜŬɘ ɖ ɣɖűɘɞˊɞɑɖůɖ ŬɜŰɘəŮɘɛɏɜɤɜ (ɧˊɤɠ əŰɐɟɘŬ, ŭɟɧɛɞɘ əŬɘ ˊɞŰɎɛɘŬ) ˊɞɡ 

ŮɑɜŬɘ ɞɟŬŰɎ ůŮ ŭɞɟɡűɞɟɘəɏɠ ŮɘəɧɜŮɠ ɛŮ ɎŭŮɘŬ ɢɟɐůɖɠ. ȼ ˊɘɞ ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɖ ŭɞɟɡűɞɟɘəɐ 

ŮɘəɧɜŬ, ŭɘŬɗɏůɘɛɖ ůŰɞɜ ŮˊŮɝŮɟɔŬůŰɐ OSD iD, ŮɑɜŬɘ ŬɡŰɐ ˊɞɡ ˊŬɟɏɢŮŰŬɘ ɛŮ ɛɘŬ ůɡɛɓŬŰɐ ɎŭŮɘŬ 

Ŭˊɧ Űɖɜ Microsoft (Coast, 2010). Ⱥɜɩ ŬɡŰɧɠ ɞ Űɟɧˊɞɠ ůɡɛɓɞɚɐɠ ŭŮŭɞɛɏɜɤɜ ŮˊɘŰɟɏˊŮɘ ůŰɞɡɠ 

ŮɗŮɚɞɜŰɏɠ ɜŬ ɢŬɟŰɞɔɟŬűɞɨɜ ɛɏɟɖ Ŭəɧɛɖ əŬɘ ɧŰŬɜ ɓɟɑůəɞɜŰŬɘ ɛŬəɟɘɎ Ŭˊɧ ŬɡŰɎ, ɎɚɚŬ ɛɏůŬ, ɧˊɤɠ 

ŭɏəŰŮɠ GPS əŬɘ ŮɟɔŬɚŮɑŬ ɛŮ ɓɎůɖ Űɞ ɢɎɟŰɖ (ˊ,ɢ Field Papers), ŮˊɘŰɟɏˊɞɡɜ ůŰɞɡɠ ɢɟɐůŰŮɠ ɜŬ 

ɢŬɟŰɞɔɟŬűɐůɞɡɜ ɛɘŬ ˊŮɟɘɞɢɐ ɛŮ ŮˊɘŰɧˊɘŬ ɏɟŮɡɜŬ əŬɘ ɜŬ űɞɟŰɩůɞɡɜ ɐ ɜŬ ŮɘůŬɔɎɔɞɡɜ Űɘɠ 

ˊɚɖɟɞűɞɟɑŮɠ ůŰɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ Űɞɡ OSM (Mooney and Minghini, 2017).  

ɇɏɚɞɠ ɛɑŬ Ŭəɧɛɖ ɛɏɗɞŭɞɠ ůɡɜŮɘůűɞɟɎɠ ŭŮŭɞɛɏɜɤɜ ůŰɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ Űɞɡ OSM ŮɑɜŬɘ ɖ 

ɛŬɕɘəɐ ŮɘůŬɔɤɔɐ əŬŰɎɚɚɖɚŬ ŬŭŮɘɞŭɞŰɖɛɏɜɤɜ ɔŮɤɔɟŬűɘəɩɜ ŭŮŭɞɛɏɜɤɜ, ɖ ɞˊɞɑŬ əŬɘ ŬˊɞŰŮɚŮɑ ɛɑŬ 

Ŭˊɧ Űɘɠ ˊɘɞ ŬɛűɘɚŮɔɧɛŮɜŮɠ ɛŮɗɧŭɞɡɠ əŬɗɩɠ ˊɞɚɚɞɑ ɡˊɞůŰɖɟɑɕɞɡɜ ɧŰɘ ŬɜŰɑəŮɘŰŬɘ ůŰɘɠ ɑŭɘŮɠ Űɘɠ 

Ŭɟɢɏɠ Űɞɡ OSM, ɧŰɘ ŭɖɚŬŭɐ ŰŬ ŭŮŭɞɛɏɜŬ ůɡɚɚɏɔɞɜŰŬɘ ɐ ɢŬɟŰɞɔɟŬűɞɨɜŰŬɘ Ŭˊɧ Űɞɡɠ ŮɗŮɚɞɜŰɏɠ 

Űɞɡ OSM ɛŮ ɓɎůɖ Űɖɜ ɘəŬɜɧŰɖŰŬ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ, Űɖɜ ɑŭɘŬ Űɖɜ ɘəŬɜɧŰɖŰŬ ˊɞɡ 

ɓŬůɑɕŮŰŬɘ ůŰɖɜ Űɞˊɘəɐ ɔɜɩůɖ, ůŰɖ űɡůɘəɐ ůɡɚɚɞɔɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɐ ůŰɖ ɔŮɤɔɟŬűɘəɐ 

ŮɝŮɘŭɑəŮɡůɖ (Mooney and Minghini 2017). 

 

4.1. Ƀűɏɚɖ əŬɘ ŬŭɡɜŬɛɑŮɠ Űɞɡ OpenStreetMap 

ɇɞ OpenStreetMap ŭŮɜ ŮɑɜŬɘ Űɞ ɛɞɜŬŭɘəɧ ɏɟɔɞ Űɤɜ ȺɗŮɚɞɜŰɘəɩɜ ũŮɤɔɟŬűɘəɩɜ 

Ʉɚɖɟɞűɞɟɘɩɜ (ȺũɄ) ˊɞɡ ŮɑɜŬɘ ˊɚɐɟŮɠ, ŬɚɚɎ ŮɑɜŬɘ ɏɜŬ Ŭˊɧ ŰŬ ˊɘɞ ɔɜɤůŰɎ. ɀŮɟɘəɎ Ŭˊɧ ŰŬ əɨɟɘŬ 

ɞűɏɚɖ Űɞɡ OSM ŮɑɜŬɘ (https://www.e-education.psu.edu/geog585/node/738 ) : 

Å ȹŮɜ ɡˊɎɟɢŮɘ əɧůŰɞɠ ɢɟɐůɖɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ. ɆŮ ɞɟɘůɛɏɜŮɠ ŰɞˊɞɗŮůɑŮɠ ɛˊɞɟŮɑ ɜŬ ŬˊɞŰŮɚŮɑ 

Űɖɜ ɛɧɜɖ ŮɚŮɨɗŮɟɖ ŭɘŬɗɏůɘɛɖ ˊɖɔɐ ŭɘŬɜɡůɛŬŰɘəɩɜ ɔŮɤɔɟŬűɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɡɣɖɚɐɠ ŬɜɎɚɡůɖɠ. 

ɆŮ ɎɚɚŬ ɛɏɟɖ ɛˊɞɟŮɑ ɜŬ ŬˊɞŰŮɚŮɑ Űɖɜ ɛɧɜɖ ˊɖɔɐ ŭŮŭɞɛɏɜɤɜ. 

Å ȼ ˊɖɔɐ ŭŮŭɞɛɏɜɤɜ ŮɑɜŬɘ ŭɘŬɗɏůɘɛɖ ɔɘŬ ɚɐɣɖ əŬɘ ɢɟɐůɖ ůŮ ɢŬɟŰɞɔɟŬűɘəɏɠ əŬɘ ɎɚɚŮɠ 

ŮűŬɟɛɞɔɏɠ. ɇɞ OSM ŭɘŬűɏɟŮɘ Ŭˊɧ Űɞɜ ŬɜŰɑůŰɞɘɢɞ ɛɖɢŬɜɘůɛɧ Űɞɡ Google Maps ˊɞɡ ɞɜɞɛɎɕŮŰŬɘ 

Map Maker. Ƀɘ ɢŬɟŰɞɔɟɎűɞɘ ŭŮɜ ɛˊɞɟɞɨɜ ɜŬ əɎɜɞɡɜ ɚɐɣɖ əŬɘ ɢɟɐůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɞɡ Google 

Map Maker ůŮ ŬɜŰɑɗŮůɖ ɛŮ Űɞ OpenStreetMap ˊɞɡ ŰŬ ɑŭɘŬ ŰŬ ŭŮŭɞɛɏɜŬ ŮɑɜŬɘ ŭɘŬɗɏůɘɛŬ ůŮ 

ɞˊɞɘɞŭɐˊɞŰŮ ŭɘŬɗɏŰŮɘ ɛɑŬ ŮˊŬɟəɐ ŰŮɢɜɘəɐ ŰŮɢɜɞɔɜɤůɑŬɠ ɔɘŬ Űɖɜ ŬˊɧəŰɖůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ əŬɘ Űɖɜ 

Ŭɝɘɞˊɞɑɖůɐ Űɞɡɠ. 

https://www.e-education.psu.edu/geog585/node/738
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Å ȺˊŮɘŭɐ Űɞ OpenStreetMap ŮˊɘŰɟɏˊŮɘ ůŰɞɡɠ ɢɟɐůŰŮɠ ɜŬ ˊɟɞůɗɏůɞɡɜ ɞˊɞɘɞŭɐˊɞŰŮ Ůɑŭɞɠ 

ɞɜŰɧŰɖŰŬɠ əŬɘ ˊŮɟɘɔɟŬűɘəɞɨ ɢŬɟŬəŰɖɟɘůɛɞɨ, ɛˊɞɟŮɑ ɜŬ ˊŮɟɘɚŬɛɓɎɜŮɘ ɏɜŬ ˊɚɞɡůɘɧŰŮɟɞ əŬɘ ˊɘɞ 

ˊɞɚɨŰɘɛɞ ůɨɜɞɚɞ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Ŭˊɧ Űɞɡɠ Ůɛˊɞɟɘəɞɨɠ ɐ əɡɓŮɟɜɖŰɘəɞɨɠ ɢɎɟŰŮɠ. ɄɘɗŬɜɎ ŰɏŰɞɘŬ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ŭɏɜŭɟŬ, ɟɎɛˊŮɠ ŬɜŬˊɖɟɘəɩɜ ŬɛŬɝɘŭɑɤɜ, ŰɟɎˊŮɕŮɠ Űɟɞűɑɛɤɜ, 

ŭŮɝŬɛŮɜɏɠ ɔɘŬ ˊɧůɘɛɞ ɜŮɟɧ ə.Ɏ. 

Å ɇŬ ŭŮŭɞɛɏɜŬ Űɞɡ OpenStreetMap ŮɑɜŬɘ ŮɡɏɚɘəŰŬ əŬɘ ɛˊɞɟɞɨɜ ɔɟɐɔɞɟŬ ɜŬ ŮɜɖɛŮɟɤɗɞɨɜ 

ůŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ɛɑŬ ɜɏŬ ŮˊɘɢŮɑɟɖůɖ ŬɜɞɑɝŮɘ, ɛɑŬ ɔɏűɡɟŬ ˊɚɖɛɛɡɟɑůŮɘ əɚˊ. 

ȷɜŰɑɗŮŰŬ ɞɘ Ůɛˊɞɟɘəɞɑ əŬɘ əɟŬŰɘəɞɑ ɢɎɟŰŮɠ ŰŮɑɜɞɡɜ ɜŬ ŮɜɖɛŮɟɩɜɞɜŰŬɘ ůŮ ůŰŬɗŮɟɞɨɠ əɨəɚɞɡɠ. 

ɃɟɘůɛɏɜŮɠ Ŭˊɧ Űɘɠ ŬŭɡɜŬɛɑŮɠ Űɞɡ OSM ŮɑɜŬɘ (https://www.e-

education.psu.edu/geog585/node/738 ) : 

Å ȹŮɜ ɔɑɜŮŰŬɘ ůɡůŰɖɛŬŰɘəɧɠ ɏɚŮɔɢɞɠ ůŰɖɜ ˊɞɘɧŰɖŰŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ. Ƀ əɎɗŮ ɢɟɐůŰɖɠ 

ɢɟɖůɘɛɞˊɞɘŮɑ ŰŬ ŭŮŭɞɛɏɜŬ Űɞɡ ɛŮ ŭɘəɐ Űɞɡ Ůɡɗɨɜɖ əŬɘ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ˊɟɞůŮəŰɘəɧɠ 

ɧŰŬɜ ɢɟɖůɘɛɞˊɞɘŮɑ ˊɚɖɟɞűɞɟɑŮɠ Űɞɡ OSM ɔɘŬ əɟɑůɘɛŮɠ ɚŮɘŰɞɡɟɔɑŮɠ. 

Å ȼ ɚŮˊŰɞɛɏɟŮɘŬ, ɖ ŬəɟɑɓŮɘŬ əŬɘ ɖ ŬəɟɑɓŮɘŬ Űɖɠ əɎɚɡɣɖɠ Űɞɡ OSM ˊɞɘəɑɚɚŮɘ ůŮ ɞɚɧəɚɖɟɞ 

Űɞɜ əɧůɛɞ, ɢɤɟɑɠ ɜŬ ɡˊɎɟɢŮɘ ɏɜŬ Ŭˊɚɧ ɛɏůɞ ŬɜɑɢɜŮɡůɖɠ Űɖɠ ŭɘŬəɨɛŬɜůɖɠ. ɆŮ ɞɟɘůɛɏɜŮɠ ˊŮɟɘɞɢɏɠ 

Űɞɡ ɁɧŰɞɡ ɚŮɑˊɞɡɜ ɓŬůɘəɎ ŭŮŭɞɛɏɜŬ ŭɟɧɛɤɜ, ˊɧůɞ ɛɎɚɚɞɜ ɎɚɚŬ ɢɟɐůɘɛŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɧˊɤɠ 

ˊɎɟəŬ, ůɢɞɚŮɑŬ ɐ ŭɖɛɧůɘŬ əŰɐɟɘŬ.  

Å ɇɞ OpenStreetMap ɡˊɧəŮɘŰŬɘ ůŮ ˊɟɞəŬŰŬɚɐɣŮɘɠ Űɤɜ ŮɗŮɚɞɜŰɩɜ. Ƀ əɎɗŮ ŮɗŮɚɞɜŰɐɠ ˊɟɏˊŮɘ 

ɜŬ ɚɎɓŮɘ ŬˊɞűɎůŮɘɠ ůɢŮŰɘəɎ ɛŮ Űɞɡɠ Űɨˊɞɡɠ Űɤɜ ɞɜŰoŰɐŰɤɜ ˊɞɡ ɗŬ ŰɞˊɞɗŮŰɐůŮɘ ůŰɞ ɢɎɟŰɖ əŬɘ 

Űɞɡɠ Űɧˊɞɡɠ ˊɞɡ ŬɡŰɧɠ ɗŬ ɢŬɟŰɞɔɟŬűɐůŮɘ. ȾɞɘŰɎɕɞɜŰŬɠ Űɞ ɢɎɟŰɖ Ůɜɧɠ ůɡɔəŮəɟɘɛɏɜɞɡ Űɧˊɞɡ ůŰɖɜ 

ɘůŰɞůŮɚɑŭŬ ŭŮɜ ɔɜɤɟɑɕɞɡɛŮ ůɢŮŭɧɜ ŰɑˊɞŰŬ ɔɘŬ Űɞ ˊɞɘɞɠ ŭɖɛɘɞɨɟɔɖůŮ Űɞ ɢɎɟŰɖ əŬɘ ɔɘŬŰɑ. 

Å ȼ əɞɘɜɧŰɖŰŬ Űɞɡ OpenStreetMap ŬˊɞűŬůɑɕŮɘ Űɞɡɠ Űɨˊɞɡɠ Űɤɜ ɞɜŰɞŰɐŰɤɜ ˊɞɡ Ŭɝɑɕɞɡɜ ɜŬ 

ɡˊɎɟɢɞɡɜ ůŰɞ ůɨůŰɖɛŬ ŮŰɘəŮŰɩɜ. ȷɡŰɧ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛɏůɤ ɛɘŬɠ ŭɘŬŭɘəŬůɑŬɠ ɣɖűɞűɞɟɑŬɠ ɖ 

ɞˊɞɑŬ ŰŮɑɜŮɘ ɜŬ ŬɜŰɘəŬŰɞˊŰɟɑɕŮɘ ŰŬ ůɡɛűɏɟɞɜŰŬ Űɤɜ ůɡɜŮɘůűŮɟɧɜŰɤɜ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, Űɞ 2013 

ˊŬɟŬŰɖɟɐɗɖəŮ ɧŰɘ ɡˊɐɟɢŬɜ ˊɞɚɚŬˊɚɏɠ ŮŰɘəɏŰŮɠ ɔɘŬ Űɖ ůɐɛŬɜůɖ ɢɩɟɤɜ ɣɡɢŬɔɤɔɑŬɠ, Ůɜɩ ɞɘ 

ˊɟɞŰɎůŮɘɠ ɔɘŬ ŮŰɘəɏŰŮɠ ˊɞɡ ɢŬɟŬəŰɐɟɘɕŬɜ ɡˊɖɟŮůɑŮɠ űɘɚɞɝŮɜɑŬɠ ɐ ˊŬɘŭɘəɐ űɟɞɜŰɑŭŬ ɐŰŬɜ 

ˊŮɟɘɞɟɘůɛɏɜŮɠ. ȷɡŰɧ ŬˊɞŭɧɗɖəŮ ůŰɞ ɔŮɔɞɜɧɠ ɧŰɘ ɛɘŬ ůɖɛŬɜŰɘəɐ ˊɚŮɘɞɣɖűɑŬ Űɤɜ ůɡɜŰŮɚŮůŰɩɜ 

Űɞɡ OSM ɐŰŬɜ ɎɜŰɟŮɠ. ɃɛɘɚɖŰɏɠ ůŮ ŭɘɎűɞɟŮɠ ŭɘŬůəɏɣŮɘɠ Űɞɡ OSM ɏŭɤůŬɜ ɏɛűŬůɖ ůŰɘɠ 

ůɡɜɏˊŮɘŮɠ Űɤɜ ŭɘŬəɟɑůŮɤɜ ɚɧɔɤ űɨɚɞɡ əŬɘ Ɏɚɚɤɜ Ŭɜɘůɞɟɟɞˊɘɩɜ əŬɘ ɏŭɤůŬɜ ˊɟɞŰɎůŮɘɠ ɔɘŬ Űɞ 

ˊɩɠ ɗŬ ɔɑɜŮɘ ˊɘɞ ŭɘŬűɞɟɞˊɞɘɖɛɏɜɖ ɖ əɞɘɜɧŰɖŰŬ OpenStreetMap. 

4.2. ɀɞɟűɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɞɡ OpenStreetMap əŬɘ ɔŮɤɔɟŬűɘəɏɠ ɞɜŰɧŰɖŰŮɠ 

ɇɞ OSM ɢɟɖůɘɛɞˊɞɘŮɑ ɛɘŬ Űɞˊɞɚɞɔɘəɐ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ ŰɟɑŬ (3) 

ˊɟɤŰɞɔŮɜɐ ůŰɞɘɢŮɑŬ (OpenStreetMap Wiki , 2018). ɇŬ ˊɟɤŰɞɔŮɜɐ ŬɡŰɎ ůŰɞɘɢŮɑŬ ŬˊɞŰŮɚɞɨɜ ŰŬ 

ɓŬůɘəɎ ůɡůŰŬŰɘəɎ Űɞɡ OSM Ŭˊɧ ŰŬ ɞˊɞɑŬ ɞɟɑɕɞɜŰŬɘ ɧɚŬ ŰŬ ŬɜŰɘəŮɑɛŮɜŬ əŬɘ ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ 

ɡˊɎɟɢɞɡɜ ůŰɞ ɢɎɟŰɖ əŬɘ ůŰɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ Űɞɡ. ȳˊɤɠ ŬɜŬűɏɟɗɖəŮ əŬɘ ůŮ ˊŬɟŬˊɎɜɤ ŮɜɧŰɖŰŬ, 

ŬɡŰɎ ŮɑɜŬɘ ŮɑŰŮ ɛŮ Űɖ ɛɞɟűɐ əɧɛɓɤɜ (nodes), ŮɑŰŮ ŭɘŬŭɟɞɛɩɜ (ways), ŮɑŰŮ ůɢɏůŮɤɜ (relations) 

(Zielstra, 2012 ; Hochmair, 2012). 

Ƀ əɧɛɓɞɠ ŮɑɜŬɘ ɏɜŬ ůɖɛŮɑɞ ɔŮɤɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ (  ), Űɞ ɞˊɞɑɞ ŬˊɞɗɖəŮɨŮŰŬɘ ɛŮ 

ůɡɜŰŮŰŬɔɛɏɜŮɠ (ɔŮɤɔɟŬűɘəɧ ɛɐəɞɠ əŬɘ ɔŮɤɔɟŬűɘəɧ ˊɚɎŰɞɠ) ůŰɞ ůɨůŰɖɛŬ ŬɜŬűɞɟɎɠ WGS84. 

https://www.e-education.psu.edu/geog585/node/738
https://www.e-education.psu.edu/geog585/node/738


ȷɜɎˊŰɡɝɖ ɚɞɔɘůɛɘəɞɨ Ůɚɏɔɢɞɡ Űɖɠ ůɡɜɏˊŮɘŬɠ Űɖɠ ŭɘŬɜɡůɛŬŰɘəɐɠ ŮɗŮɚɞɜŰɘəɐɠ ɔŮɤɔɟŬűɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ                  ȹɐɛɖŰɟŬ ȻŬɢŬɟɞˊɞɨɚɞɡ   

42 

 

ɀˊɞɟŮɑ ɜŬ əŬŰŬɔɟŬűŮɑ əŬɘ ɖ ŰɟɑŰɖ ŭɘɎůŰŬůɖ, ŭɖɚŬŭɐ Űɞ ɡɣɧɛŮŰɟɞ. Ƀɘ əɧɛɓɞɘ ɛˊɞɟɞɨɜ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ əŬɗɞɟɑɕɞɜŰŬɠ ŬɡŰɧɜɞɛŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ůɖɛŮɑŬ, ŰŬ ɚŮɔɧɛŮɜŬ ůɖɛŮɑŬ 

ŮɜŭɘŬűɏɟɞɜŰɞɠ (ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ɏɜŬ ɜɞůɞəɞɛŮɑɞ), ɧˊɤɠ Ůˊɑůɖɠ əŬɘ ɔɘŬ ɜŬ ɞɟɑůɞɡɜ Űɖ ŭɘŬŭɟɞɛɐ 

ɛɘŬɠ ɔɟŬɛɛɐɠ. ȰɜŬɠ əɧɛɓɞɠ ɛˊɞɟŮɑ ɜŬ ŬɜŰɘˊɟɞůɤˊŮɨŮɘ Ůˊɑůɖɠ ɛɘŬ ˊɧɚɖ ɐ ɛɘŬ ɓɞɡɜɞəɞɟűɐ. ȰɜŬɠ 

əɧɛɓɞɠ ˊɞɡ ůɢɖɛŬŰɑɕŮɘ ɛɘŬ ɔɟŬɛɛɐ ŭŮɜ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɞ ɜŬ ɏɢŮɘ əɎˊɞɘŬ ŮŰɘəɏŰŬ (tag). ɀˊɞɟŮɑ 

ɓɏɓŬɘŬ əɎˊɞɘɞɠ ɜŬ Űɞɡ ˊɟɞůɗɏůŮɘ, Ŭɜ ŬɜŰɘˊɟɞůɤˊŮɨŮɘ əɎŰɘ ůɡɔəŮəɟɘɛɏɜɞ, ɧˊɤɠ ɖ Ůɑůɞŭɞɠ Ůɜɧɠ 

əŰɖɟɑɞɡ. 

ɀɘŬ ŭɘŬŭɟɞɛɐ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ 2 ɏɤɠ əŬɘ 2000 əɧɛɓɞɡɠ. ɀˊɞɟŮɑ ɜŬ ˊŮɟɘɔɟɎɣŮɘ ɏɜŬ 

ɔɟŬɛɛɘəɧ ůŰɞɘɢŮɑɞ ůɢɖɛŬŰɑɕɞɜŰŬɠ ɏɜŬ ŬɜɞɘɢŰɧ ˊɞɚɨɔɤɜɞ (  ), ɩůŰŮ ɜŬ ŬɜŬˊŬɟŬůŰɐůŮɘ ɔɘŬ 

ˊŬɟɎŭŮɘɔɛŬ ɏɜŬ ŭɟɧɛɞ, ɏɜŬ ˊɞŰɎɛɘ ɐ ůɘŭɖɟɞŭɟɞɛɘəɏɠ ɔɟŬɛɛɏɠ. ɀˊɞɟŮɑ Ůˊɑůɖɠ ɜŬ ŬˊɞŰŮɚŮɑŰŬɘ 

Ŭˊɧ ɏɜŬ əɚŮɘůŰɧ ˊɞɚɨɔɤɜɞ (  ) ŬɜŰɘˊɟɞůɤˊŮɨɞɜŰŬɠ əɎˊɞɘŬ ˊŮɟɘɞɢɐ, ɧˊɤɠ ɛɘŬ ɚɑɛɜɖ, ɐ ɏɜŬ 

ɞɘəɞŭɞɛɘəɧ ŰŮŰɟɎɔɤɜɞ. ɀɘŬ ŭɘŬŭɟɞɛɐ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ŮˊɘˊɟɧůɗŮŰŬ ɡˊɧ Űɖ ɛɞɟűɐ ˊɞɚɡɔɩɜɞɡ, Űɞ 

ɞˊɞɑɞ ůŰɞ ŮůɤŰŮɟɘəɧ Űɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ əɎˊɞɘŬ ˊŮɟɘɞɢɐ (  ). Ɇɡɜɐɗɤɠ ŰɏŰɞɘɞɡ Ůɑŭɞɡɠ ˊɞɚɨɔɤɜŬ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ ɜŬ ɞɟɑůɞɡɜ ůɢɞɚɘəɎ ůɡɔəɟɞŰɐɛŬŰŬ, ɐ əɎˊɞɘɞ ˊɎɟəɞ. ɀɘŬ ŭɘŬŭɟɞɛɐ ɛˊɞɟŮɑ 

ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɤɠ ɛɏɚɞɠ ɛɘŬɠ ůɢɏůɖɠ əŬɘ ɛˊɞɟŮɑ ɜŬ ɏɢŮɘ ɏɜŬ ůɢŮŰɘəɧ ɟɧɚɞ. Ƀɘ ŭɘŬŭɟɞɛɏɠ ɞɘ 

ɞˊɞɑŮɠ ŬˊɞŰŮɚɞɨɜŰŬɘ ɛŮ ˊŮɟɘůůɧŰŮɟɞɡɠ Ŭˊɧ 2000 əɧɛɓɞɡɠ, ɢɤɟɑɕɞɜŰŬɘ ůŮ ŭɨɞ ɐ ˊŮɟɘůůɧŰŮɟŮɠ 

ɛɘəɟɧŰŮɟŮɠ ɔɟŬɛɛɏɠ. Ƀɘ ŭɘŬŭɟɞɛɏɠ ˊɞɡ ůɡɜŬɜŰɘɞɨɜŰŬɘ ůŮ ɛɘŬ ŭɘŬůŰŬɨɟɤůɖ ŮɑɜŬɘ űɡůɘəɧ ɜŬ ɏɢɞɡɜ 

ɏɜŬ əɞɘɜɧ əɧɛɓɞ. 

ɀɘŬ ůɢɏůɖ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɛɑŬ ŰŬɝɘɜɞɛɖɛɏɜɖ ɚɑůŰŬ əɧɛɓɤɜ, ɔɟŬɛɛɩɜ əŬɘ ɛŮɟɘəɏɠ űɞɟɏɠ 

əŬɘ Ɏɚɚɤɜ ůɢɏůŮɤɜ ůŬɜ ɛɏɚɞɠ ɛɘŬ əŬɘɜɞɨɟɔɘŬɠ ůɢɏůɖɠ (  ). ɃɡůɘŬůŰɘəɎ ˊŮɟɘɔɟɎűŮɘ Űɖ 

ůɡůɢɏŰɘůɖ ɛŮŰŬɝɨ Űɤɜ əɧɛɓɤɜ əŬɘ Űɤɜ ɔɟŬɛɛɩɜ. ȼ ůɢɏůɖ ɛˊɞɟŮɑ ɜŬ ɏɢŮɘ ŮŰɘəɏŰŮɠ əŬɘ əɎɗŮ 

ůŰɞɘɢŮɑɞ ɛˊɞɟŮɑ Ůˊɑůɖɠ ɜŬ ɏɢŮɘ ɏɜŬ əŬɗɞɟɘůɛɏɜɞ ɟɧɚɞ ŮɜŰɧɠ Űɖɠ ůɢɏůɖɠ. ȰɜŬ ɛŮɛɞɜɤɛɏɜɞ 

ůŰɞɘɢŮɑɞ ɛˊɞɟŮɑ ɜŬ ŮɛűŬɜɘůŰŮɑ ˊɞɚɚɏɠ űɞɟɏɠ ůŮ ɛɘŬ ůɢɏůɖ əŬɘ ɛɑŬ ůɢɏůɖ ɛˊɞɟŮɑ ɜŬ 

ůɡɛˊŮɟɘɚɖűɗŮɑ ůŬɜ ɛɏɚɞɠ Ɏɚɚɖɠ ůɢɏůɖɠ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ ɛɘŬ ůɢɏůɖ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɞɡɠ 

ˊŮɟɘɞɟɘůɛɞɨɠ ůŰɟɞűɐɠ ůŰɞɡɠ ŭɟɧɛɞɡɠ, Űɘɠ ŰɟɨˊŮɠ ˊɞɡ ɡˊɎɟɢɞɡɜ ůŰɖɜ ɎůűŬɚŰɞ, ˊɚɖɟɞűɞɟɑŮɠ ɞɘ 

ɞˊɞɑŮɠ ŭɘŮɡəɞɚɨɜɞɡɜ Űɖɜ ˊɚɞɐɔɖůɖ. 

Ƀɘ ŮŰɘəɏŰŮɠ (tags) ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ˊŮɟɘɔɟɎɣɞɡɜ Űɞ Ůɑŭɞɠ, Űɞ ɧɜɞɛŬ əŬɘ Űɘɠ 

űɡůɘəɏɠ ɘŭɘɧŰɖŰŮɠ Űɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ Űɞɡ ɢɎɟŰɖ (  ). Ƀɘ əɧɛɓɞɘ, ɞɘ ɔɟŬɛɛɏɠ əŬɘ ɞɘ ůɢɏůŮɘɠ 

ɛˊɞɟŮɑ ɜŬ ɏɢɞɡɜ ɛɑŬ ɐ ˊŮɟɘůůɧŰŮɟŮɠ ŮŰɘəɏŰŮɠ. ɀɑŬ ŮŰɘəɏŰŬ ŭŮɜ ɛˊɞɟŮɑ ɜŬ ɗŮɤɟɖɗŮɑ Ŭˊɧ ɛɧɜɖ Űɖɠ 

ůŬɜ ɏɜŬ ˊɟɤŰɞɔŮɜɏɠ ůŰɞɘɢŮɑɞ, ŬɚɚɎ ˊɟɧəŮɘŰŬɘ ɔɘŬ ɛɘŬ ɛɞɜɎŭŬ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ůɡɜŭɏŮŰŬɘ ɛŮ ŰŬ 

ŭŮŭɞɛɏɜŬ ŬɡŰɎ. ȷˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɛɘŬ ŮɚŮɨɗŮɟɖ ɛɞɟűɐ əŮɘɛɏɜɞɡ, ɏɜŬ ñkeyò (ɓŬůɘəɐ əŬŰɖɔɞɟɑŬ) 

əŬɘ ɏɜŬ ñvalueò (Ůɑŭɞɠ ŬɜŰɘəŮɘɛɏɜɞɡ ɐ Űɘɛɐ). ũɘŬ ˊŬɟɎŭŮɘɔɛŬ ůŮ ɛɑŬ ŮŰɘəɏŰŬ ɛŮ ɛɑŬ (əɚŮɘůŰɐ) 

ɔɟŬɛɛɐ ˊɞɡ ŬɜŰɘˊɟɞůɤˊŮɨŮɘ ɏɜŬ əŰɐɟɘɞ, ɤɠ key ɞɟɑɕŮŰŬɘ ɞ ɧɟɞɠ çȾŰɐɟɘɞè əŬɘ ɤɠ value Űɞ Ůɑŭɞɠ 

Űɞɡ əŰɖɟɑɞɡ (ɛɞɜɞəŬŰɞɘəɑŬ, ˊɞɚɡəŬŰɞɘəɑŬ, ɝŮɜɞŭɞɢŮɑɞ). 

ȳˊɤɠ ˊɟɞŬɜŬűɏɟɗɖəŮ, Űɞ OSM ˊŬɟɏɢŮɘ ŬˊŮɟɘɧɟɘůŰɞ Ŭɟɘɗɛɧ ŭŮŭɞɛɏɜɤɜ ůɢŮŰɘəɎ ɛŮ ŰŬ 

ůŰɞɘɢŮɑŬ Űɞɡ, ˊ.ɢ. ŭɟɧɛɞɘ, əŰɐɟɘŬ. ɇŬ ŭŮŭɞɛɏɜŬ Űɞɡ ɢɎɟŰɖ ɏɢɞɡɜ ˊɟɞůŬɟɛɞůŰŮɑ ůŰŬ ˊɟɧŰɡˊŬ Űɖɠ 

əɞɘɜɧŰɖŰŬɠ, ɓŮɚŰɘɩɜɞɜŰŬɠ Űɞ ůŰɡɚ Űɞɡ ɢɎɟŰɖ. ɇŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ŮɘůɎɔɞɜŰŬɘ Ŭˊɧ Űɞɡɠ ŮɗŮɚɞɜŰɏɠ 

Űɞɡ ɏɟɔɞɡ, ŭɘŬűɏɟɞɡɜ əŬɗɩɠ ŮɑɜŬɘ ůŰɖɜ əɟɑůɖ əŬɘ ůŰɖɜ ˊɟɞůɤˊɘəɐ Ɏˊɞɣɖ Űɞɡ əŬɗŮɜɧɠ ɜŬ əɟɑɜŮɘ 

Űɘ ŮɑɜŬɘ ůɖɛŬɜŰɘəɧ ɔɘŬ ɏɜŬ ɢɎɟŰɖ əŬɘ Űɘ ɧɢɘ. ȼ ˊɚŮɘɞɣɖűɑŬ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ɏɢɞɡɜ ɛɑŬ 

ŮŰɘəɏŰŬ (tag), ɖ ɞˊɞɑŬ ˊɟɞůŭɑŭŮɘ Űɞ əɨɟɘɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ Űɞɡ ŬɜŰɘəŮɘɛɏɜɞɡ ˊɞɡ ɗɏɚŮɘ ɜŬ 

ˊŮɟɘɔɟɎɣŮɘ. ɆŰɘɠ ɘůŰɞůŮɚɑŭŮɠ Űɞɡ wiki ŭɑɜɞɜŰŬɘ ˊɟɞŰŮɘɜɧɛŮɜŮɠ ŮŰɘəɏŰŮɠ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ 

ŭɘŮɡəɞɚɨɜɞɡɜ Űɞɡɠ ɢɟɐůŰŮɠ, ɢɤɟɑɠ ɧɛɤɠ ŬɡŰɧ ɜŬ Űɞɡɠ ŭŮůɛŮɨŮɘ ůŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ŭŮɜ ɛˊɞɟɞɨɜ 
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ɜŬ ɓɟɞɡɜ əɎŰɘ ˊɞɡ ɜŬ ŬɜŰɘˊɟɞůɤˊŮɨŮɘ Űɞ ŬɜŰɘəŮɑɛŮɜɞ ˊɞɡ ɗɏɚɞɡɜ ɜŬ ŬˊɞŰɡˊɩůɞɡɜ. ɀŮ Űɖɜ 

ˊɎɟɞŭɞ Űɞɡ ɢɟɧɜɞɡ Űɞ ˊŮɟɘŮɢɧɛŮɜɞ ˊɞɚɚɩɜ ŮŰɘəŮŰɩɜ ɏɢŮɘ ŬɚɚɎɝŮɘ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ɛˊɞɟɏůŮɘ ɜŬ 

ɢɤɟɏůŮɘ ɛɘŬ ŮɡɟɨŰŮɟɖ ůɡɜŬɑɜŮůɖ, ɤůŰɧůɞ ˊɞɚɚɏɠ əŬɚɏɠ ŮŰɘəɏŰŮɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŬɟɢɘəɎ əŬɘ 

ŰŮəɛɖɟɘɩɗɖəŬɜ ŬɟɔɧŰŮɟŬ. Ƀɘ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɘɠ ŮŰɘəɏŰŮɠ Űɞɡ OSM ŮɑɜŬɘ ŭɘŬɗɏůɘɛŮɠ ɤɠ 

ůɖɛŬůɘɞɚɞɔɘəɧ ŭɑəŰɡɞ. Ƀɘ ˊɘɞ ůɖɛŬɜŰɘəɏɠ ŮŰɘəɏŰŮɠ ŬɜŬűɏɟɞɜŰŬɘ ůŰɞɡɠ ɄɑɜŬəŮɠ 4.1, 4.2, 4.3, 4.4, 

ˊɞɡ ˊŬɟŬŰɑɗŮɜŰŬɘ ůŰɖɜ ůɡɜɏɢŮɘŬ ɛŮ ɓɎůŮɘ Űɞ ůɡɛɓɞɚɘůɛɧ ˊɞɡ ˊɟɞŰŮɑɜŮɘ Űɞ OSM. 
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ɄɑɜŬəŬɠ 4. 1 Ⱥɛˊɞɟɘəɏɠ ɢɟɐůŮɘɠ əŬɘ ɓŬůɘəɏɠ ɡˊɞŭɞɛɏɠ 

Ʉɖɔɐ: http://www.openstreetmap.org/edit?lat=38.440854&lon=22.87502&zoom=20  

 

 

 

 

 

http://www.openstreetmap.org/edit?lat=38.440854&lon=22.87502&zoom=20


ȷɜɎˊŰɡɝɖ ɚɞɔɘůɛɘəɞɨ Ůɚɏɔɢɞɡ Űɖɠ ůɡɜɏˊŮɘŬɠ Űɖɠ ŭɘŬɜɡůɛŬŰɘəɐɠ ŮɗŮɚɞɜŰɘəɐɠ ɔŮɤɔɟŬűɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ                  ȹɐɛɖŰɟŬ ȻŬɢŬɟɞˊɞɨɚɞɡ   

44 

 

 

 

FOOD AND DRINK  ACCOMMODATION  

 Water 

Fountain  

 

Vending machine 

    

Hotel 

 

Guesthouse 

 Pub 

 

Bar 

 

Hostel 

 

 

Caravan park 

 

Restaurant 

 

Cafe 

 

 

Campsite 

 

Chalet 

 

Fast Food 

 

Nightclub 

 

Alpnine hut 

 

Motel 

ɄɑɜŬəŬɠ 4. 2 ɆɑŰɘůɖ əŬɘ ŭɘŬɛɞɜɐ 

 Ʉɖɔɐ: http://www.openstreetmap.org/edit?lat=38.440854&lon=22.87502&zoom=20 
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ɄɑɜŬəŬɠ 4. 3 ɀɏůŬ ɛŮŰŬűɞɟɎɠ əŬɘ Űɞɡɟɘůɛɧɠ 

 Ʉɖɔɐ:http://www.openstreetmap.org/edit?lat=38.440854&lon=22.87502&zoom=20 

http://www.openstreetmap.org/edit?lat=38.440854&lon=22.87502&zoom=20
http://www.openstreetmap.org/edit?lat=38.440854&amp;lon=22.87502&amp;zoom=20
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ɄɑɜŬəŬɠ 4. 4 ɃɟɘůɛɏɜŬ ˊŬɟŬɗŬɚɎůůɘŬ ɛɏɟɖ, Ůɑŭɖ əŰɖɟɑɤɜ əŬɘ ŬɜɗɟɩˊɘɜŮɠ əŬŰŬůəŮɡɏɠ  

Ʉɖɔɐ:http://www.openstreetmap.org/edit?lat=38.440854&lon=22.87502&zoom=20 

ɆŰŬ ́ ŬɟŬˊɎɜɤ ůɖɛŮɑŬ ŮɜŭɘŬűɏɟɞɜŰɞɠ, əɎˊɞɘɞɠ ɛˊɞɟŮɑ ɜŬ ŮɘůɎɔŮɘ ́ ŮɟŬɘŰɏɟɤ ůŰɞɘɢŮɑŬ, ɧˊɤɠ Űɞ 

Ůɑŭɞɡɠ Űɞɡ ůɢɞɚɘəɞɨ ůɡɔəɟɞŰɐɛŬŰɞɠ ɐ ŬəɧɛŬ Űɞ Űɖɚɏűɤɜɞ Űɞɡ, Űɞɜ ŰŬɢɡŭɟɞɛɘəɧ əɩŭɘəŬ əŬɘ ɎɚɚŮɠ 

ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ ɗŮɤɟŮɑ ɞ ɑŭɘɞɠ ůɖɛŬɜŰɘəɏɠ. ȺˊɘˊɟɧůɗŮŰŬ ůŰɞɘɢŮɑŬ ˊɞɡ ɛˊɞɟŮɑ əɎˊɞɘɞɠ ɜŬ ˊɟɞůɗɏůŮɘ 

ůŰɞɜ ɢɎɟŰɖ ŮɑɜŬɘ ŭɘŮɡɗɨɜůŮɘɠ əŰɖɟɑɤɜ, ŭɟɞɛɞɚɧɔɘŬ ɛɏůɤɜ ɛŬɕɘəɐɠ ɛŮŰŬűɞɟɎɠ, ŭɏɜŰɟŬ, ůɐɛŬŰŬ 

əɡəɚɞűɞɟɑŬɠ əŬɘ ŬˊŬɔɞɟŮɨůŮɘɠ ůŰɞ ɞŭɘəɧ ŭɑəŰɡɞ. 

ɆŰɞɜ ɄɑɜŬəŬ 4.5 ŭɑɜɞɜŰŬɘ ŬɜŬɚɡŰɘəɎ ŰŬ Ůɑŭɖ ɛɞɜɞˊŬŰɘɩɜ əŬɘ ůŰɞɡɠ ɄɑɜŬəŮɠ 4.6a əŬɘ ɄɑɜŬəŮɠ 

4.6b ŭɑɜɞɜŰŬɘ ŬɜŬɚɡŰɘəɎ ŰŬ Ůɑŭɖ ɞŭɘəɩɜ ŭɘəŰɨɤɜ, ˊɞɡ ɡˊɎɟɢɞɡɜ ůŰɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ Űɞɡ OSM 

ɛŮ Űɘɠ ŮŰɘəɏŰŮɠ ɧˊɤɠ ɏɢɞɡɜ ˊɟɞůŭɘɞɟɘůŰŮɑ Ŭˊɧ Űɖɜ əɞɘɜɧŰɖŰŬ Űɞɡ ɏɟɔɞɡ. ɆŰɞɜ ɄɑɜŬəŬ 4.7 ŭɑɜɞɜŰŬɘ 

ŰŬ ˊɘɞ ɓŬůɘəɎ Ůɑŭɖ Űɤɜ ɢɟɐůŮɤɜ ɔɖɠ ˊɞɡ ɡˊɎɟɢɞɡɜ ůŰɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ Űɞɡ OSM ɛŮ Űɘɠ ŮŰɘəɏŰŮɠ 

Űɞɡɠ, ůŰɞɡɠ ɄɑɜŬəŮɠ 4.8a əŬɘ 4.8b  ŭɑɜɞɜŰŬɘ ŰŬ ˊɘɞ ɓŬůɘəɎ Ůɑŭɖ Űɖɠ űɨůɖɠ ˊɞɡ ɡˊɎɟɢɞɡɜ ůŰɖ 

ɓɎůɖ ŭŮŭɞɛɏɜɤɜ Űɞɡ OSM ɛŮ Űɘɠ ŮŰɘəɏŰŮɠ Űɞɡɠ əŬɘ ůŰɞɡɠ ɄɑɜŬəŮɠ 4.9a əŬɘ 4.9b ŭɑɜɞɜŰŬɘ ŰŬ 

ɓŬůɘəɎ Ůɑŭɖ Űɤɜ əŰɖɟɑɤɜ ˊɞɡ ɡˊɎɟɢɞɡɜ ůŰɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ Űɞɡ OSM. 

Key: Path 

Value Element Comment Rendering 

path  
 

 

ɀɞɜɞˊɎŰɘ. ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ Ŭˊɧ ˊŮɕɞˊɧɟɞɡɠ, 

ˊɞŭɖɚɎŰŮɠ, ɔɘŬ ɘˊˊŬůɑŬ, ɐ ŬəɧɛŬ Ŭˊɧ 

ɔŮɤɟɔɘəɎ ɛɖɢŬɜɐɛŬŰŬ. 

 

 

footway  

 

 

ɀɞɜɞˊɎŰɘŬ əɡɟɑɤɠ ɔɘŬ ˊŮɕɞɨɠ. ɀˊɞɟŮɑ ɜŬ 

ŮɑɜŬɘ ɛɞɜɞˊɎŰɘŬ ˊŮɕɞˊɞɟɑŬɠ əŬɘ 

ɢŬɚɘəɧůŰɟɤŰŬ ɛɞɜɞˊɎŰɘŬ. 

 

cycleway  

 

ɄɞŭɖɚŬŰɧŭɟɞɛɞɘ 

 

 

bridleway  

 

ȹɟɧɛɞɠ ɔɘŬ  ɘˊˊŬůɑŬ 
 

 
 

steps 

 

 

ɆəŬɚɞˊɎŰɘŬ 

 

ɄɑɜŬəŬɠ 4. 5 Ⱥɑŭɖ ɛɞɜɞˊŬŰɘɩɜ Űɖɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ Űɞɡ OSM 

Ʉɖɔɐ: http://wiki.openstreetmap.org/wiki/Map_Features 

http://www.openstreetmap.org/edit?lat=38.440854&amp;lon=22.87502&amp;zoom=20
http://wiki.openstreetmap.org/wiki/Map_Features
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Key: highway 

Value Element Comment Rendering 

 

motorway 

 

 

ȷɡŰɞəɘɜɖŰɧŭɟɞɛɞɠ  

 
 

motorway_link 
 ɆɡɜŭɏŮɘ ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞɡɠ ɛŮŰŬɝɨ 

Űɞɡɠ ɐ ŭɟɧɛɞɡɠ ɢŬɛɖɚɧŰŮɟɖɠ 

əŬŰɖɔɞɟɑŬɠ. 

 

 

 

trunk 
 ȹɟɧɛɞɘ ŰŬɢŮɑŬɠ əɡəɚɞűɞɟɑŬɠ ï 

ȿŮɤűɧɟɞɠ ɇŬɢŮɑŬɠ 

ȾɡəɚɞűɞɟɑŬɠ 

 

 

 

Trunk_link 
 ɆɡɜŭɏŮɘ ŭɟɧɛɞɡɠ ŰŬɢŮɑŬɠ 

əɡəɚɞűɞɟɑŬɠ ɛŮŰŬɝɨ  Űɞɡɠ  ɐ 

ŭɟɧɛɞɡɠ ɢŬɛɖɚɧŰŮɟɖɠ əŬŰɖɔɞɟɑŬɠ. 

 

 

primary 

 

 

ɄɟɤŰŮɨɞɜ ɞŭɘəɧ ŭɑəŰɡɞ (ůɡɜŭɏŮɘ 

ɛŮɔɎɚŬ ŬůŰɘəɎ əɏɜŰɟŬ).  

 

Primary_link 

 

 

ɆɡɜŭɏŮɘ  ́ ɟɤŰŮɨɞɜŰŮɠ ŭɟɧɛɞɡɠ ɛŮŰŬɝɨ 

Űɞɡɠ ɐ ŭɟɧɛɞɡɠ ɢŬɛɖɚɧŰŮɟɖɠ 

əŬŰɖɔɞɟɑŬɠ. 

 

 

secondary 

 

 
ȹŮɡŰŮɟŮɨɞɜ ɞŭɘəɧ ŭɑəŰɡɞ 

ůɡɜŭɏŮɘ ɛɘəɟɧŰŮɟŮɠ ˊɧɚŮɘɠ əŬɘ ɢɤɟɘɎ. 

 

 

 

Secondary_link 

 

 

ɆɡɜŭɏŮɘ ŭŮɡŰŮɟŮɨɞɜŰŮɠ ŭɟɧɛɞɡɠ 

ɛŮŰŬɝɨ  Űɞɡɠ   ɐ   ŭɟɧɛɞɡɠ 

ɢŬɛɖɚɧŰŮɟɖɠ əŬŰɖɔɞɟɑŬ. 

 

 

tertiary 

 

 

 

ɇɟɘŰŮɨɞɜ ɞŭɘəɧ ŭɑəŰɡɞ 

 

 
 

Tertiary_link 

 

 

ɆɡɜŭɏŮɘ ŰɟɘŰŮɨɞɜŰŮɠ ŭɟɧɛɞɡɠ ɛŮŰŬɝɨ 

Űɞɡɠ ɐ ŭɟɧɛɞɡɠ ɢŬɛɖɚɧŰŮɟɖɠ 

əŬŰɖɔɞɟɑŬɠ. 

 

 

Liv ing street 

 

 

ȹɟɧɛɞɘ ůŮ əŬŰɞɘəɖɛɏɜŮɠ ˊŮɟɘɞɢɏɠ, 

ɧˊɞɡ ŭŮɜ ŮˊɘŰɟɏˊŮŰŬɘ ɖ ɛŮɔɎɚɖ 

ŬɜɎˊŰɡɝɖ ŰŬɢɡŰɐŰɤɜ, ɛŮ 

ɛŮɔŬɚɨŰŮɟɖ ˊɟɞŰŮɟŬɘɧŰɖŰŬ ůŰɞɡɠ 

ˊŮɕɞɨɠ. 

 

 

 

pedestrian 

   

 

ɄŮɕɧŭɟɞɛɞɘ. 

 

 

residential 
 ȹɟɧɛɞɘ ɔŮɘŰɞɜɘɎɠ (ɢŬɛɖɚɧŰŮɟɖɠ 

əŬŰɖɔɞɟɑŬɠ Ŭˊɧ Űɞɡɠ ŰɟɘŰŮɨɞɜŰŮɠ) 

 

 

ɄɑɜŬəŬɠ 4.6 a Ⱥɑŭɖ ɞŭɘəɞɨ ŭɘəŰɨɞɡ Űɖɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ Űɞɡ OSM 

Ʉɖɔɐ: http://wiki.openstreetmap.org/wiki/Map_Features  

http://wiki.openstreetmap.org/wiki/Map_Features
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Key: highway 

Value Element Comment Rendering 

service  

 
ɀɘəɟɧɠ ŭɟɧɛɞɠ ɔɘŬ Űɖɜ ŮɘůŬɔɤɔɐ 

ůŮ ŮɟɔɞůŰɎůɘɞ, ůŮ ˊɎɟəɘɜɔə, ə.Ɏ. 

 

 

unclassified  
ȹɟɧɛɞɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŬɜ 

ŭŮɡŰŮɟŮɨɤɜ ŭɟɧɛɞɠ ůŰɞ ŭɖɛɧůɘɞ 

ɞŭɘəɧ ŭɑəŰɡɞ. ȹŮɜ ŮɑɜŬɘ ůŮ 

əŬŰɞɘəɖɛɏɜɖ  ́ Ůɟɘɞɢɐ   əŬɘ  ŮɑɜŬɘ 

ɢŬɛɖɚɧŰŮɟɖɠ əŬŰɖɔɞɟɑŬɠ    Ŭˊɧ Űɞɜ 

ŰɟɘŰŮɨɞɜŰŬ 

 

 

track  ɀɞɜɞˊɎŰɘŬ, ůɡɢɜɎ ɢɤɛŬŰɧŭɟɞɛɞɘ  

 

bus_guideway  ȿŮɤűɞɟŮɘɧŭɟɞɛɞɠ, ŬˊɞəɚŮɘůŰɘəɎ 

ɛɧɜɞ ɔɘŬ ɚŮɤűɞɟŮɑŬ 

 

raceway  ɄɑůŰŬ Ŭɔɩɜɤɜ ŰŬɢɨŰɖŰŬɠ 

 

road  

 

ȹɟɧɛɞɠ ɎɔɜɤůŰɖɠ  əŬŰɖɔɞɟɑŬɠ. 

Ʉɟɞůɤɟɘɜɐ  ŮŰɘəɏŰŬ  ɛɏɢɟɘ  Űɖ 

ŭɘŮɡəɟɑɜɘůɖ  Űɖɠ  əŬŰɖɔɞɟɑŬɠ 

 

ɄɑɜŬəŬɠ 4.6 b Ⱥɑŭɖ ɞŭɘəɞɨ ŭɘəŰɨɞɡ Űɖɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ Űɞɡ OSM 

 Ʉɖɔɐ: http://wiki.openstreetmap.org/wiki/Map_Features  

  

 

 

 

 

http://wiki.openstreetmap.org/wiki/Map_Features
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ɄɑɜŬəŬɠ 4. 7 Ⱥɑŭɖ ɢɟɐůŮɤɜ ɔɖɠ Űɖɠ ɓɎůɖɠ Űɞɡ OSM 

Ʉɖɔɐ: http://wiki.openstreetmap.org/wiki/Map_Features 

Key: Landuse 

Value Element Description Rendering Photo 

commercial 

 

 

Ⱦɡɟɑɤɠ Ůɛˊɞɟɘəɏɠ ŮˊɘɢŮɘɟɐůŮɘɠ əŬɘ ŰŬ 

ɔɟŬűŮɑŬ Űɞɡɠ. Ƀɘ Ůɛˊɞɟɘəɏɠ ŮˊɘɢŮɘɟɐůŮɘɠ 

ɛˊɞɟɞɨɜ ɜŬ ˊɤɚɞɨɜ ɡˊɖɟŮůɑŮɠ Ůˊɑ 

Űɧˊɞɡ əŬɘ ɛˊɞɟŮɑ ɜŬ ˊŮɟɘɚŬɛɓɎɜɞɡɜ 

ɘŭɘɤŰɘəɏɠ ɘŬŰɟɘəɏɠ ɡˊɖɟŮůɑŮɠ əŬɘ ɛɖ 

əɡɓŮɟɜɖŰɘəɏɠ ɡˊɖɟŮůɑŮɠ ɔɘŬ ɣɡɢɘəɐ əŬɘ 

ůɤɛŬŰɘəɐ ɡɔŮɑŬ. Ƀɘ əɡɓŮɟɜɖŰɘəɏɠ 

ɡˊɖɟŮůɑŮɠ əŬɘ ɞɘ ŮˊɘɢŮɘɟɐůŮɘɠ ŭŮɜ ˊɟɏˊŮɘ 

ɜŬ ɢɟɖůɘɛɞˊɞɘɞɨɜ ŬɡŰɐɜ Űɖɜ ŮŰɘəɏŰŬ. Ƀɘ 

Ůɛˊɞɟɘəɏɠ ŮˊɘɢŮɘɟɐůŮɘɠ ɛˊɞɟɞɨɜ Ůˊɑůɖɠ 

ɜŬ ˊŮɟɘɚŬɛɓɎɜɞɡɜ əŰɐɟɘŬ ɔɟŬűŮɑɤɜ əŬɘ 

ŮˊɘɢŮɘɟɖɛŬŰɘəɎ ˊɎɟəŬ ŰŬ ɞˊɞɑŬ ɏɢɞɡɜ 

ˊŮɟɘɞɟɘůɛɏɜɖ ŭɘŬůɨɜŭŮůɖ ɛŮ Űɞ əɞɘɜɧ.  

 

 

construction 

 

 

ȰɜŬɠ ɢɩɟɞɠ ˊɞɡ ɓɟɑůəŮŰŬɘ ɡˊɧ ŮɜŮɟɔɧ 

ŬɜɎˊŰɡɝɖ əŬɘ əŬŰŬůəŮɡɐ Ůɜɧɠ əŰɘɟɑɞɡ, 

ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɖɠ ɞˊɞɘŬůŭɐˊɞŰŮ 

ůəɧˊɘɛɖɠ ŬɚɚŬɔɐɠ Űɖɠ ɔɖɠ ɐ Űɖɠ 

ɓɚɎůŰɖůɖɠ ˊɎɜɤ ůŮ ŬɡŰɧ. ɇŬ 

ŮɔəŬŰŬɚŮɚŮɘɛɛɏɜŬ ɏɟɔŬ əŬɘ ɞɘ ɢɩɟɞɘ 

əŬŰŬůəŮɡɐɠ ŭŮɜ ɗŬ ˊɟɏˊŮɘ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɞɨɜ ŬɡŰɐ Űɖɜ ŮŰɘəɏŰŬ. 

 

 

industrial 
 

 

Ⱦɡɟɑɤɠ ɓɘɞɛɖɢŬɜɘəɏɠ ŮəŰɎůŮɘɠ ɧˊɤɠ 

ŮɟɔŬůŰɐɟɘŬ, ŮɟɔɞůŰɎůɘŬ ɐ ŬˊɞɗɐəŮɠ. 
 

 

residential 

 

 

Ⱦɡɟɑɤɠ ɛɞɜɞəŬŰɞɘəɑŮɠ (ɛɞɜɞəŬŰɞɘəɑŮɠ, 

ɞɛŬŭɞˊɞɘɖɛɏɜŮɠ əŬŰɞɘəɑŮɠ) ɐ ɞɘəɑŮɠ 

(ŭɘŬɛŮɟɑůɛŬŰŬ, ŭɘŬɛŮɟɑůɛŬŰŬ, ɛɞɜɎŭŮɠ) 

əŬŰɞɘəɘɩɜ. 
 

 

retail 

 

 

Ⱦɡɟɑɤɠ ŮˊɘɢŮɘɟɐůŮɘɠ ɚɘŬɜɘəɐɠ ˊɩɚɖůɖɠ 

ɧˊɤɠ əŬŰŬůŰɐɛŬŰŬ. Ƀɘ ŮˊɘɢŮɘɟɐůŮɘɠ 

ɚɘŬɜɘəɐɠ ˊɩɚɖůɖɠ ˊɤɚɞɨɜ űɡůɘəɎ 

ŬɔŬɗɎ ɧˊɤɠ ŰɟɧűɘɛŬ (ˊŬɟŬůəŮɡŬůɛɏɜŬ 

ɐ ˊŬɜŰɞˊɤɚŮɑŬ), Ůɑŭɖ ɏɜŭɡůɖɠ, 

űɎɟɛŬəŬ, ůŰŬŰɘəɎ, ůɡůəŮɡɏɠ, ŮɟɔŬɚŮɑŬ 

ɐ ɎɚɚŬ ˊŬɟɧɛɞɘŬ űɡůɘəɎ ŬɜŰɘəŮɑɛŮɜŬ. 

 

 

http://wiki.openstreetmap.org/wiki/Map_Features
https://wiki.openstreetmap.org/wiki/Tag:landuse%3Dcommercial
https://wiki.openstreetmap.org/wiki/Node
https://wiki.openstreetmap.org/wiki/Area
https://wiki.openstreetmap.org/wiki/File:Cambourne_Business_Park_-_geograph.org.uk_-_15908.jpg
https://wiki.openstreetmap.org/wiki/Tag:landuse%3Dconstruction
https://wiki.openstreetmap.org/wiki/Node
https://wiki.openstreetmap.org/wiki/Area
https://wiki.openstreetmap.org/wiki/File:Rendering-landuse-construction-mapnik.png
https://wiki.openstreetmap.org/wiki/File:Landuse_construction.jpg
https://wiki.openstreetmap.org/wiki/Tag:landuse%3Dindustrial
https://wiki.openstreetmap.org/wiki/Node
https://wiki.openstreetmap.org/wiki/Area
https://wiki.openstreetmap.org/wiki/File:Rehuraisio_feed_plant_in_Oulu_2008_001.jpg
https://wiki.openstreetmap.org/wiki/Tag:landuse%3Dresidential
https://wiki.openstreetmap.org/wiki/Node
https://wiki.openstreetmap.org/wiki/Area
https://wiki.openstreetmap.org/wiki/File:Rendering-area-landuse-residential.png
https://wiki.openstreetmap.org/wiki/File:Lawrenceville.jpg
https://wiki.openstreetmap.org/wiki/Tag:landuse%3Dretail
https://wiki.openstreetmap.org/wiki/Node
https://wiki.openstreetmap.org/wiki/Area
https://wiki.openstreetmap.org/wiki/File:Landuse-retail.png
https://wiki.openstreetmap.org/wiki/File:Trocadero_-_London_1.jpg
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Key: Natural  

Value Element Description Rdering Photo 

wood   

ȹŬůɘəɏɠ ˊŮɟɘɞɢɏɠ 

ɧˊɞɡ ŭŮɜ 

ŮˊɘəɟŬŰɞɨɜ 

əŬŰŬůŰɎůŮɘɠ 

ɝɡɚŮɑŬɠ. 

 

 

tree_row 

 

ɆŮɘɟɎ ŭɏɜŭɟɤɜ. 

 

 

tree 

 

ɀɞɜŬŭɘəɎ ɐ 

ůɖɛŬɜŰɘəɎ ŭɏɜŰɟŬ. 
             

 

scrub   

ɀɖ əŬɚɚɘŮɟɔɖɛɏɜɖ 

ɔɖ ˊɞɡ əŬɚɨˊŰŮŰŬɘ 

ɛŮ ɗɎɛɜɞɡɠ ɐ 

ŬəŬɜɗɩŭɖ ŭɏɜŰɟŬ.  

 

heath   

ɀɖ 

əŬɚɚɘŮɟɔɞɨɛŮɜŬ 

ŮŭɎűɖ ɛŮ ɗɎɛɜɞɡɠ 

ɛŮ ɚɑɔɖ ɐ əŬɗɧɚɞɡ 

əɎɚɡɣɖ ŭɏɜŰɟɤɜ. 
 

 

moor   

ɄŮɟɘɞɢɏɠ ˊɞɡ 

ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ 

Ŭˊɧ ɢŬɛɖɚɐ 

ɓɚɎůŰɖůɖ ůŮ ɧɝɘɜŬ 

ŮŭɎűɖ. 

 

 

grassland 
 

ȼ ɓɚɎůŰɖůɖ 

əɡɟɘŬɟɢŮɑŰŬɘ Ŭˊɧ 

ɢɧɟŰŬ əŬɘ ɎɚɚŬ 

ˊɞɩŭɖ (ɛɖ ɝɡɚɩŭɖ) 

űɡŰɎ. 

 

 

ɄɑɜŬəŬɠ 4.8 a Ⱥɑŭɖ Űɖɠ űɨůɖɠ Űɖɠ ɓɎůɖɠ Űɞɡ OSM 

Ʉɖɔɐ: http://wiki.openstreetmap.org/wiki/Map_Features 

 

 

https://wiki.openstreetmap.org/wiki/Tag:natural%3Dwood
https://wiki.openstreetmap.org/wiki/Node
https://wiki.openstreetmap.org/wiki/Area
https://wiki.openstreetmap.org/wiki/File:Rendering-area-natural-wood.png
https://wiki.openstreetmap.org/wiki/File:Biogradska_suma.jpg
https://wiki.openstreetmap.org/wiki/Tag:natural%3Dtree_row
https://wiki.openstreetmap.org/wiki/Way
https://wiki.openstreetmap.org/wiki/File:Rendering-natural_tree_row-mapnik.png
https://wiki.openstreetmap.org/wiki/File:Row_of_Poplar_Trees_-_geograph.org.uk_-_242206.jpg
https://wiki.openstreetmap.org/wiki/Tag:natural%3Dtree
https://wiki.openstreetmap.org/wiki/Node
https://wiki.openstreetmap.org/wiki/File:Tree-16.svg
https://wiki.openstreetmap.org/wiki/File:Tree.jpg
https://wiki.openstreetmap.org/wiki/Tag:natural%3Dscrub
https://wiki.openstreetmap.org/wiki/Node
https://wiki.openstreetmap.org/wiki/Area
https://wiki.openstreetmap.org/wiki/File:Rendering-area-natural-scrub.png
https://wiki.openstreetmap.org/wiki/File:Starr_010831-0015_Morella_faya.jpg
https://wiki.openstreetmap.org/wiki/Tag:natural%3Dheath
https://wiki.openstreetmap.org/wiki/Node
https://wiki.openstreetmap.org/wiki/Area
https://wiki.openstreetmap.org/wiki/File:Rendering-area-natural-heath-yellow.png
https://wiki.openstreetmap.org/wiki/File:L%C3%BCneburger_Heide_080.jpg
https://wiki.openstreetmap.org/wiki/Tag:natural%3Dmoor
https://wiki.openstreetmap.org/wiki/Node
https://wiki.openstreetmap.org/wiki/Area
https://wiki.openstreetmap.org/wiki/File:Moorland_-_geograph.org.uk_-_384704.jpg
https://wiki.openstreetmap.org/wiki/Tag:natural%3Dgrassland
https://wiki.openstreetmap.org/wiki/Area
https://wiki.openstreetmap.org/wiki/File:Natural-Grassland.png
https://wiki.openstreetmap.org/wiki/File:Surface_grass.jpg
http://wiki.openstreetmap.org/wiki/Map_Features
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Key: Natural  

Value Element Description Rdering Photo 

bare_rock 
 

ɀɘŬ ˊŮɟɘɞɢɐ ɛŮ 

ŬɟŬɘɐ ɐ əŬɗɧɚɞɡ 

ɓɚɎůŰɖůɖ, ɏŰůɘ ɩůŰŮ 

ɞ ɓɟɎɢɞɠ ɜŬ ɔɑɜŮŰŬɘ 

ɞɟŬŰɧɠ. 

 

 

scree   

ȸɟɎɢɞɘ ˊɞɡ 

ůɢɖɛŬŰɑɕɞɜŰŬɘ Ŭˊɧ 

ˊŬɟŬəŮɑɛŮɜŬ 

ˊŮŰɟɩɛŬŰŬ əŬɘ 

əŬɘɟɘəɏɠ ůɡɜɗɐəŮɠ. 
 

 

shingle   

 

ɆɡůůɩɟŮɡůɖ 

ɓɟɎɢɤɜ 

ŭɘŬɓɟɤɛɏɜɤɜ ɛŮ 

ɜŮɟɧ, ůɡɜɐɗɤɠ 

ɓɧŰůŬɚŬ əŬɘ 

ɢŬɚɑəɘŬ. 

 

 

sand   

ȺˊɑɔŮɘŬ əɎɚɡɣɖ 

əɡɟɑɤɠ ůɤɛŬŰɘŭɑɤɜ 

ˊɡɟɧɚɘɗɞɡ ɐ 

ɢŬɚŬɕɑŬ, ɢɤɟɑɠ ɐ 

ˊɞɚɨ ŬɟŬɘɐ 

ɓɚɎůŰɖůɖ 

 

 

ɄɑɜŬəŬɠ 4.8 b Ⱥɑŭɖ Űɖɠ űɨůɖɠ Űɖɠ ɓɎůɖɠ Űɞɡ OSM 

Ʉɖɔɐ: http://wiki.openstreetmap.org/wiki/Map_Features 

 

 

 

 

 

 

https://wiki.openstreetmap.org/wiki/Tag:natural%3Dbare_rock
https://wiki.openstreetmap.org/wiki/Area
https://wiki.openstreetmap.org/wiki/File:Bare_rock.png
https://wiki.openstreetmap.org/wiki/File:Coastal_rock_formation.jpg
https://wiki.openstreetmap.org/wiki/Tag:natural%3Dscree
https://wiki.openstreetmap.org/wiki/Node
https://wiki.openstreetmap.org/wiki/Area
https://wiki.openstreetmap.org/wiki/File:Scree_render.png
https://wiki.openstreetmap.org/wiki/File:Scree.jpg
https://wiki.openstreetmap.org/wiki/Tag:natural%3Dshingle
https://wiki.openstreetmap.org/wiki/Node
https://wiki.openstreetmap.org/wiki/Area
https://wiki.openstreetmap.org/wiki/File:Scree_render.png
https://wiki.openstreetmap.org/wiki/File:Vorderrhein_Mundaun.JPG
https://wiki.openstreetmap.org/wiki/Tag:natural%3Dsand
https://wiki.openstreetmap.org/wiki/Node
https://wiki.openstreetmap.org/wiki/Area
https://wiki.openstreetmap.org/wiki/File:Rendering-area-sand.png
https://wiki.openstreetmap.org/wiki/File:Kalabrien_Ricadi_Sandwellen_2129.jpg
http://wiki.openstreetmap.org/wiki/Map_Features
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Key: Building  

Value Element Description Photo 

apartments 

 

ȰɜŬ əŰɐɟɘɞ ŭɘŮɡɗŮŰɖɛɏɜɞ ůŮ 

ɛŮɛɞɜɤɛɏɜŮɠ əŬŰɞɘəɑŮɠ, ůɡɢɜɎ ůŮ 

ɝŮɢɤɟɘůŰɞɨɠ ɞɟɧűɞɡɠ.   

farm 

 

ȰɜŬ əŰɐɟɘɞ əŬŰɞɘəɘɩɜ ůŮ ɏɜŬ 

ŬɔɟɧəŰɖɛŬ (ŬɔɟɞɘəɑŬ). 
 

hotel 
 

ȰɜŬ əŰɐɟɘɞ ůɢŮŭɘŬůɛɏɜɞ ɛŮ 

ɝŮɢɤɟɘůŰɎ ŭɤɛɎŰɘŬ ŭɘŬɗɏůɘɛŬ ɔɘŬ 

ŭɘŬɜɡəŰɏɟŮɡůɖ. 
 

house 

 

ɀɘŬ ɛɞɜɎŭŬ əŬŰɞɘəɑŬɠ ˊɞɡ 

əŬŰɞɘəŮɑŰŬɘ Ŭˊɧ ɏɜŬ ɛɧɜɞ 

ɜɞɘəɞəɡɟɘɧ (ɞɘəɞɔɏɜŮɘŬ ɐ ɛɘəɟɐ 

ɞɛɎŭŬ ˊɞɡ ɛɞɘɟɎɕŮŰŬɘ 

ŮɔəŬŰŬůŰɎůŮɘɠ ɧˊɤɠ əɞɡɕɑɜŬ). 

 

detached 
 

ɀɑŬ ŮɜɘŬɑŬ ɛɞɜɎŭŬ əŬŰɞɘəɑŬɠ ˊɞɡ 

əŬŰɞɘəŮɑŰŬɘ Ŭˊɧ ɞɘəɞɔŮɜŮɘŬəɏɠ 

ɛɞɜɎŭŮɠ ɐ ɛɘəɟɏɠ ŮɔəŬŰŬůŰɎůŮɘɠ 

əɞɘɜɐɠ ɢɟɐůɖɠ ɧˊɤɠ ɛɘŬ əɞɡɕɑɜŬ. 
 

residential 

 

ɀɘŬ ɔŮɜɘəɐ ŮŰɘəɏŰŬ ɔɘŬ ɏɜŬ 

əŰɐɟɘɞ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ 

əɡɟɑɤɠ ɔɘŬ ɞɘəɘŬəɞɨɠ ůəɞˊɞɨɠ. 
 

dormitory 

 

ȰɜŬ əɞɘɜɧ əŰɐɟɘɞ, ɧˊɞɡ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Ŭˊɧ Űɞɡɠ 

ůˊɞɡŭŬůŰɏɠ əɞɚɚŮɔɑɤɜ / 

ˊŬɜŮˊɘůŰɖɛɑɤɜ (ŭŮɜ ŮɑɜŬɘ 

əɞɘɜɧɢɟɖůŰɞɠ ɢɩɟɞɠ ɔɘŬ 

ˊɞɚɚŬˊɚɞɨɠ əŬŰɞɑəɞɡɠ). 

 

terrace 

 

ɀɘŬɠ ɔɟŬɛɛɘəɐ ůŮɘɟɎ ɞɘəɘůŰɘəɩɜ 

əŬŰɞɘəɘɩɜ, ɖ əŬɗŮɛɑŬ ůɡɜɐɗɤɠ 

ɏɢŮɘ ŭɘəɐ Űɖɠ Ůɑůɞŭɞ.   

ɄɑɜŬəŬɠ 4.9 a Ⱥɑŭɖ əŰɖɟɑɤɜ Űɖɠ ɓɎůɖɠ Űɞɡ OSM 

Ʉɖɔɐ: http://wiki.openstreetmap.org/wiki/Map_Features 

https://wiki.openstreetmap.org/wiki/Tag:building%3Dapartments
https://wiki.openstreetmap.org/wiki/Area
https://wiki.openstreetmap.org/wiki/File:Apartments6levels.png
https://wiki.openstreetmap.org/wiki/Tag:building%3Dfarm
https://wiki.openstreetmap.org/wiki/Area
https://wiki.openstreetmap.org/wiki/File:Studna_p%C5%99ed_%C4%8D.1.,Hola%C5%A1ovice.JPG
https://wiki.openstreetmap.org/wiki/Tag:building%3Dhotel
https://wiki.openstreetmap.org/wiki/Area
https://wiki.openstreetmap.org/wiki/File:Hcom_1097758_7_b.jpg
https://wiki.openstreetmap.org/wiki/Tag:building%3Dhouse
https://wiki.openstreetmap.org/wiki/Area
https://wiki.openstreetmap.org/wiki/File:Emptyhouse.jpg
https://wiki.openstreetmap.org/wiki/Tag:building%3Ddetached
https://wiki.openstreetmap.org/wiki/Area
https://wiki.openstreetmap.org/wiki/File:Residential_House_USA.JPG
https://wiki.openstreetmap.org/wiki/Tag:building%3Dresidential
https://wiki.openstreetmap.org/wiki/Area
https://wiki.openstreetmap.org/wiki/File:Timarpur_Residential_Complex.jpg
https://wiki.openstreetmap.org/wiki/Tag:building%3Ddormitory
https://wiki.openstreetmap.org/wiki/Area
https://wiki.openstreetmap.org/wiki/File:Belgrade_Dormitory.jpg
https://wiki.openstreetmap.org/wiki/Tag:building%3Dterrace
https://wiki.openstreetmap.org/wiki/Area
https://wiki.openstreetmap.org/wiki/File:Terraced_housing.png
http://wiki.openstreetmap.org/wiki/Map_Features


ȷɜɎˊŰɡɝɖ ɚɞɔɘůɛɘəɞɨ Ůɚɏɔɢɞɡ Űɖɠ ůɡɜɏˊŮɘŬɠ Űɖɠ ŭɘŬɜɡůɛŬŰɘəɐɠ ŮɗŮɚɞɜŰɘəɐɠ ɔŮɤɔɟŬűɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ                  ȹɐɛɖŰɟŬ ȻŬɢŬɟɞˊɞɨɚɞɡ   

52 

 

Key: Building  

Value Element Description Photo 

static_caravan 

 

ȰɜŬ əɘɜɖŰɧ ůˊɑŰɘ ˊɞɡ 

ŮɔəŬŰŬůŰɎɗɖəŮ ɛɧɜɘɛŬ ůŮ 

ɏɜŬɜ ŮɜɘŬɑɞ Űɧˊɞ  
 

cabin 

 

ɀɘŬ əŬɛˊɑɜŬ ˊɞɡ ŮɑɜŬɘ ɏɜŬ 

ɛɘəɟɧ, ɢŰɘůɛɏɜɞ ůˊɑŰɘ 

ůɡɜɐɗɤɠ ɛŮ ŮɝɤŰŮɟɘəɧ ɝɨɚɞ 

əŬɘ ůɡɜɐɗɤɠ ɓɟɑůəŮŰŬɘ ůŰɘɠ 

ŬɔɟɞŰɘəɏɠ ˊŮɟɘɞɢɏɠ. 

 

commercial 

 

ȰɜŬ əŰɐɟɘɞ ɧˊɞɡ 

ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ ɛɖ 

Ůɘŭɘəɏɠ Ůɛˊɞɟɘəɏɠ 

ŭɟŬůŰɖɟɘɧŰɖŰŮɠ, ɧɢɘ 

ŬˊŬɟŬɑŰɖŰŬ ɏɜŬ əŰɐɟɘɞ 

ɔɟŬűŮɑɤɜ 

 

office 

 

ȰɜŬ əŰɐɟɘɞ ɔɟŬűŮɑɤɜ 

 

industrial 
 

ȰɜŬ əŰɐɟɘɞ ɧˊɞɡ ŭɘŮɝɎɔŮŰŬɘ 

əɎˊɞɘŬ ɓɘɞɛɖɢŬɜɘəɐ 

ŭɘŬŭɘəŬůɑŬ  

retail 

 

ȰɜŬ əŰɐɟɘɞ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ əɡɟɑɤɠ ɔɘŬ 

Űɖɜ ˊɩɚɖůɖ ŬɔŬɗɩɜ ˊɞɡ 

ˊɤɚɞɨɜŰŬɘ ůŰɞ əɞɘɜɧ  

warehouse 
 

ȰɜŬ əŰɐɟɘɞ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ əɡɟɑɤɠ ɔɘŬ 

Űɖɜ ŬˊɞɗɐəŮɡůɖ ŬɔŬɗɩɜ ɐ 

ɤɠ ɛɏɟɞɠ Ůɜɧɠ ůɡůŰɐɛŬŰɞɠ 

ŭɘŬɜɞɛɐɠ. 

 

kiosk 

 

ɀɘəɟɧ əŰɐɟɘɞ ɚɘŬɜɘəɐɠ. 

 

ɄɑɜŬəŬɠ 4.9 b Ⱥɑŭɖ əŰɖɟɑɤɜ Űɖɠ ɓɎůɖɠ Űɞɡ OSM 

Ʉɖɔɐ: http://wiki.openstreetmap.org/wiki/Map_Features 

https://wiki.openstreetmap.org/wiki/Tag:building%3Dstatic_caravan
https://wiki.openstreetmap.org/wiki/Area
https://wiki.openstreetmap.org/wiki/File:67elcona.JPG
https://wiki.openstreetmap.org/wiki/Tag:building%3Dcabin
https://wiki.openstreetmap.org/wiki/Area
https://wiki.openstreetmap.org/wiki/File:Koch_Cabin.JPG
https://wiki.openstreetmap.org/wiki/Tag:building%3Dcommercial
https://wiki.openstreetmap.org/wiki/Area
https://wiki.openstreetmap.org/wiki/Tag:building%3Doffice
https://wiki.openstreetmap.org/wiki/Area
https://wiki.openstreetmap.org/wiki/File:Buildingoffices.png
https://wiki.openstreetmap.org/wiki/Tag:building%3Dindustrial
https://wiki.openstreetmap.org/wiki/Area
https://wiki.openstreetmap.org/wiki/File:Eley_Industrial_Estate1.JPG
https://wiki.openstreetmap.org/wiki/Tag:building%3Dretail
https://wiki.openstreetmap.org/wiki/Area
https://wiki.openstreetmap.org/wiki/File:Macys_dep_store.JPG
https://wiki.openstreetmap.org/wiki/Tag:building%3Dwarehouse
https://wiki.openstreetmap.org/wiki/Area
https://wiki.openstreetmap.org/wiki/File:Copenhagen_warehouse.jpg
https://wiki.openstreetmap.org/wiki/Tag:building%3Dkiosk
https://wiki.openstreetmap.org/wiki/Area
https://wiki.openstreetmap.org/wiki/File:Kiosk_germany.jpg
http://wiki.openstreetmap.org/wiki/Map_Features
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4.3. ȺűŬɟɛɞɔɏɠ ɛŮ ɢɟɐůɖ Űɤɜ ɔŮɤɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ OSM  

ȿɧɔɤ Űɖɠ ŮɚŮɨɗŮɟɖɠ əŬɘ ŬɜɞɘəŰɐɠ ŭɘŬɗŮůɘɛɧŰɖŰŬɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɞɡ OSM əŬɘ Űɖɠ 

ŬɡɝŬɜɧɛŮɜɖɠ ŭɖɛɞŰɘəɧŰɖŰɎɠ Űɞɡ ˊŬɔəɞůɛɑɤɠ, ɗŬ ɐŰŬɜ ŬŭɨɜŬŰɞ ɜŬ ŬɜŬűŮɟɗɞɨɜ ɧɚŬ ŰŬ ɡˊɎɟɢɞɜŰŬ 

ɏɟɔŬ əŬɘ ŮűŬɟɛɞɔɏɠ. ȼ ɢɟɐůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ OSM ɏɔɘɜŮ Űɧůɞ Ůɨəɞɚɖ əŬɘ ɎɛŮůɖ ɩůŰŮ ŰŬ ɜɏŬ 

ŮɟɔŬɚŮɑŬ ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ ůɢŮŭɧɜ əŬɗɖɛŮɟɘɜɎ. ɃɟɘůɛɏɜŮɠ Ŭˊɧ ŬɡŰɏɠ Űɘɠ ŮűŬɟɛɞɔɏɠ ɔɑɜɞɜŰŬɘ ˊɞɚɨ 

ŭɖɛɞűɘɚŮɑɠ əŬɘ ɔɜɤůŰɏɠ, Ůɜɩ ɎɚɚŮɠ ŮűŬɟɛɞɔɏɠ ˊŮɟɘɞɟɑɕɞɜŰŬɘ ůŮ ɛŮɛɞɜɤɛɏɜŮɠ ɔɚɩůůŮɠ ɐ ɞɛɎŭŮɠ 

ɢɟɖůŰɩɜ. ȺˊɘɔɟŬɛɛŬŰɘəɎ ɞɟɘůɛɏɜŮɠ Ŭˊɧ Űɘɠ ˊɘɞ ŭɘŬŭŮŭɞɛɏɜŮɠ ŮűŬɟɛɞɔɏɠ əŬɘ ɡˊɖɟŮůɑŮɠ ɏɢɞɡɜ ɜŬ 

əɎɜɞɡɜ ɛŮ : ŮűŬɟɛɞɔɏɠ ɚɐɣŮɘɠ ŭŮŭɞɛɏɜɤɜ əŬɘ ɡˊɖɟŮůɘɩɜ, ŮəˊŬɘŭŮɡŰɘəɐ əŬɘ ŮɟŮɡɜɖŰɘəɐ ɢɟɐůɖ 

Űɞɡ OSM, ŬɜɗɟɤˊɘůŰɘəɐ ɓɞɐɗŮɘŬ ůŮ ˊŮɟɘɧŭɞɡɠ əŬŰŬůŰɟɞűɩɜ əŬɘ əɟɑůŮɤɜ, əɡɓŮɟɜɖŰɘəɐ əŬɘ 

ɓɘɞɛɖɢŬɜɘəɐ ɢɟɐůɖ, ɞˊŰɘəɞˊɞɑɖůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɞɡ OSM, ɚɞɔɘůɛɘəɧ ůɡɚɚɞɔɐɠ ŭŮŭɞɛɏɜɤɜ 

OSM, ɡ́ ɖɟŮůɑŮɠ ŭɟɞɛɞɚɧɔɖůɖɠ, Ŭˊɧŭɞůɖ, ŭɘŬůűɎɚɘůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɞɡ OSM, ˊŬɘɢɜɑŭɘŬ əŬɘ 

ŬɜŬɣɡɢɐ (Mooney and Minghini, 2017). 

4.3.1. ŪŮɛŬŰɘəɐ ɢŬɟŰɞɔɟɎűɖůɖ ɔɘŬ Űɞ əɞɘɜɤɜɘəɧ əŬɚɧ 

ȳˊɤɠ ŬɜŬűɏɟɗɖəŮ, ɏɜŬ Ŭˊɧ ŰŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ Űɞɡ OSM ŮɑɜŬɘ ɖ ŮɡŮɚɘɝɑŬ Űɞɡ ɜŬ ŬˊɞɗɖəŮɨŮɘ 

ɞˊɞɘɞŭɐˊɞŰŮ Ůɑŭɞɠ ɢŬɟŬəŰɖɟɘůŰɘəɞɨ, ŭŮŭɞɛɏɜɤɜ Űɤɜ ˊɞɚɚɩɜ ŮŰɘəŮŰɩɜ ˊɞɡ ɡˊɎɟɢɞɡɜ ɐŭɖ. ɆŮ 

ɞɟɘůɛɏɜŮɠ ˊŮɟɘˊŰɩůŮɘɠ, ɏɢɞɡɜ ŭɖɛɘɞɡɟɔɖɗŮɑ ŮɝŮɘŭɘəŮɡɛɏɜɞɘ ɗŮɛŬŰɘəɞɑ ɢɎɟŰŮɠ ɔɨɟɤ Ŭˊɧ ɏɜŬ 

ɡˊɞůɨɜɞɚɞ Űɨˊɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ. ɄŬɟŬŭŮɑɔɛŬŰŬ ŬɡŰɩɜ ˊŮɟɘɚŬɛɓɎɜɞɡɜ (https://www.e-

education.psu.edu/geog585/node/738):  

ü OpenCycleMap, ˊɞɡ ŮɘŭɘəŮɨŮŰŬɘ ůŰɞ ůɢŮŭɘɎɔɟŬɛɛŬ ˊɞŭɖɚŬŰɘəɩɜ ɛɞɜɞˊŬŰɘɩɜ ˊɞɡ 

ɏɢɞɡɜ ɡˊɞɓɎɚŮɘ ɞɘ Ɏɜɗɟɤˊɞɘ ůŰɞ OSM. 

ü OpenSkiMap, ɛŮ ŬɜŮɚəɡůŰɐɟŮɠ əŬɘ ɛɞɜɞˊɎŰɘŬ ɔɘŬ ůəɘ. 

ü Wheelmap, ŮˊɘŰɟɏˊɞɜŰŬɠ Űɖɜ ˊŮɟɘɐɔɖůɖ əŬɘ Űɖ ůɐɛŬɜůɖ Űɤɜ ɗɏůŮɤɜ ˊɞɡ ŮɑɜŬɘ 

ˊɟɞůɓɎůɘɛŮɠ Ŭˊɧ ŬɜŬˊɖɟɘəɎ ŬɛŬɝɑŭɘŬ. 

ü Philly Fresh Food Map, ˊŬɟɞɡůɘɎɕɞɜŰŬɠ ŬůŰɘəɞɨɠ ɔŮɤɟɔɘəɞɨɠ ˊɧɟɞɡɠ əŬɘ 

əŬŰŬůŰɐɛŬŰŬ ŭɘŬɜɞɛɐɠ űɟɏůəɤɜ Űɟɞűɑɛɤɜ ůŰɖ ūɘɚŬŭɏɚűŮɘŬ Űɖɠ ɄŮɜůɡɚɓɎɜɘŬɠ. 

ɆŮ ŬɡŰɞɨɠ Űɞɡɠ ɢɎɟŰŮɠ, Űɞ OSM ɚŮɘŰɞɡɟɔŮɑ ɤɠ ŮɚŮɨɗŮɟŬ ˊɟɞůɘŰɧ ŬˊɞɗŮŰɐɟɘɞ ɔɘŬ Űɖɜ Űɞˊɘəɐ 

ɔɜɩůɖ ɢɟɐůɘɛɤɜ ˊɟŬɔɛɎŰɤɜ. ɃɟɘůɛɏɜŬ Ŭˊɧ ŬɡŰɎ ŰŬ ɢŬɟŰɞɔɟŬűɖɛɏɜŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ 

ˊɟɞůűɏɟɞɡɜ ɛŮɔɎɚɖ ŬɝɑŬ ůŮ ɛɘŬ əɞɘɜɧŰɖŰŬ, ŬɚɚɎ ŭŮɜ ŮɑɜŬɘ əŮɟŭɞűɧɟŬ əŬɘ ɛˊɞɟɞɨɜ ɜŬ 

ŬˊɞəɚŮɘůŰɞɨɜ Ŭˊɧ Űɞɡɠ Ůɛˊɞɟɘəɞɨɠ ɢɎɟŰŮɠ ɘŭɘɞəŰɖůɑŬɠ. 

4.3.2. ɈˊɖɟŮůɑŮɠ ɚɐɣɖɠ ŭŮŭɞɛɏɜɤɜ Űɞɡ OpenStreetMap 

ȼ ɚɐɣɖ ŭŮŭɞɛɏɜɤɜ ŬˊŮɡɗŮɑŬɠ Ŭˊɧ Űɖɜ ɘůŰɞůŮɚɑŭŬ Űɞɡ OSM ŮɑɜŬɘ ŮűɘəŰɐ, ɤůŰɧůɞ ŰŬ 

ŭŮŭɞɛɏɜŬ ŬɡŰɎ ɏɢɞɡɜ ɛɞɟűɐ XML  ɞˊɧŰŮ ŬˊŬɘŰɞɨɜ Ůˊɘˊɚɏɞɜ ŭɘŬɢŮɑɟɘůɖ. ũɘŬ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ ˊɞɡ 

ɗɏɚɞɡɛŮ ɜŬ ŮˊŮɝŮɟɔŬůŰɞɨɛŮ ˊŬɟŬˊɎɜɤ ŰŬ ŭŮŭɞɛɏɜŬ, ɜŬ ŮɝɎɔɞɡɛŮ ŬˊɞŰŮɚɏůɛŬŰŬ əŬɘ ɜŬ 

ŮəŰŮɚɏůɞɡɛŮ ŭɘŬŭɘəŬůɑŮɠ, ɢɟɖůɘɛɞˊɞɘɞɨɛŮ Űɘɠ ɡˊɖɟŮůɑŮɠ ɘůŰɞɨ ˊɞɡ ˊŬɟɏɢɞɡɜ ŭŮŭɞɛɏɜŬ Űɞɡ OSM 

ůŮ əŬŰɎɚɚɖɚɖ ɛɞɟűɐ. ɈˊɎɟɢɞɡɜ ŭɘɎűɞɟŮɠ ɡˊɖɟŮůɑŮɠ ɘůŰɞɨ ˊɞɡ ˊŬɟɏɢɞɡɜ ŬˊɞůˊɎůɛŬŰŬ 

https://www.e-education.psu.edu/geog585/node/738
https://www.e-education.psu.edu/geog585/node/738
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ŭŮŭɞɛɏɜɤɜ ɔɘŬ ɛɘŬ ˊŮɟɘɞɢɐ Űɖɠ Ůˊɘɚɞɔɐɠ ůŬɠ. Ƀɘ ˊɘɞ ɔɜɤůŰɏɠ əŬɘ ŭɘŬŭŮŭɞɛɏɜŮɠ ŮɑɜŬɘ ɞɘ 

ˊŬɟŬəɎŰɤ. 

GeoFabrik: ȼ GeoFabrik ŮɑɜŬɘ ɛɘŬ ŮŰŬɘɟŮɑŬ ˊɞɡ ŮɘŭɘəŮɨŮŰŬɘ ůŰɖɜ ŮɟɔŬůɑŬ Űɖɠ ɛŮ Űɞ 

OpenStreetMap. ɄŬɟɏɢŮŰŬɘ ɛɘŬ ˊɞɘəɘɚɑŬ Ŭˊɧ ŮɚŮɨɗŮɟŬ ŬˊɞůˊɎůɛŬŰŬ ůŮ ɛɞɟűɧŰɡˊɞ shapefile ɐ 

ůŮ ˊɟɤŰɞɔŮɜɐ ɛɞɟűɐ Űɞɡ OSM (XML ) ůŰɖɜ ɘůŰɞůŮɚɑŭŬ ɚɐɣɖɠ Űɖɠ ŮŰŬɘɟŮɑŬɠ. ɇɞ ˊɚŮɞɜɏəŰɖɛŬ 

Űɖɠ ɚɐɣɖɠ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ Űɖɜ ɘůŰɞůŮɚɑŭŬ Űɖɠ GeoFabrik ŮɑɜŬɘ ɧŰɘ ŮɜɖɛŮɟɩɜŮŰŬɘ əɎɗŮ ɛɏɟŬ əŬɘ 

ŮɑɜŬɘ Ůɨəɞɚɖ əŬɘ ŬɝɘɧˊɘůŰɖ. ȰɜŬ ɛŮɘɞɜɏəŰɖɛŬ ŮɑɜŬɘ ɧŰɘ ŰŬ ŭŮŭɞɛɏɜŬ ŮɝɎɔɞɜŰŬɘ ŬɜɎ ɢɩɟŬ əŬɘ ŭŮɜ 

ŮɑɜŬɘ ɧɚŮɠ ɞɘ ɢɩɟŮɠ ŭɘŬɗɏůɘɛŮɠ. ȽůŰɞůŮɚɑŭŬ GeoFabrik: https://www.geofabrik.de/  

 

 

ȺɘəɧɜŬ 4. 1 ȽůŰɞůŮɚɑŭŬ Űɞɡ GeoFabrik 

 

BBBike: ȼ ɘůŰɞůŮɚɑŭŬ Űɞɡ BBBike ˊŬɟɏɢŮɘ ŬˊɞůˊɎůɛŬŰŬ ůŮ ɛɞɟűɧŰɡˊɞ shapefile ɐ ůŮ 

ˊɟɤŰɞɔŮɜɐ ɛɞɟűɐ Űɞɡ OSM (XML ) ɔɘŬ ˊɧɚŮɘɠ Ŭˊɧ ɧɚɞ Űɞɜ əɧůɛɞ, ˊɞɡ ŮɝɎɔɞɜŰŬɘ ŮɓŭɞɛŬŭɘŬɑɤɠ. 

ȷɡŰɧ ŮɑɜŬɘ ɢɟɐůɘɛɞ ŮɎɜ ɞ ɢɟɐůŰɖɠ ŬɜŬɕɖŰɎ ŬˊɞůˊɎůɛŬŰŬ ŭŮŭɞɛɏɜɤɜ ɔɘŬ ɛɘŬ ůɡɔəŮəɟɘɛɏɜɖ ˊɧɚɖ. 

ȽůŰɞůŮɚɑŭŬ BBBike: https://extract.bbbike.org/.  

 

ȺɘəɧɜŬ 4. 2 ȽůŰɞůŮɚɑŭŬ BBBike 

 

ɇŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ŮɝɎɔɞɜŰŬɘ Ŭˊɧ ŬɡŰɏɠ Űɘɠ ɘůŰɞůŮɚɑŭŮɠ ŮɑɜŬɘ ɞɟɔŬɜɤɛɏɜŬ ůŰŬ ŬəɧɚɞɡɗŬ 

ɗŮɛŬŰɘəɎ ŮˊɑˊŮŭŬ.  

¶ ɆɖɛŮɑŬ ȺɜŭɘŬűɏɟɞɜŰɞɠ (Points of Interest- POIs), ůɖɛŮɑŬ ŭɖɚŬŭɐ ɛŮ ŮŰɘəɏŰŮɠ ˊɞɡ 

ˊŮɟɘɔɟɎűɞɡɜ Űɖ ɚŮɘŰɞɡɟɔɑŬ ˊɞɡ ŮəˊɟɞůɤˊŮɨɞɡɜ əŬɘ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ɏɜŬ ɛɏɟɞɠ Űɞɡ Űɧˊɞɡ, 

ɏɜŬ ŬɝɘɞɗɏŬŰɞ, ɛɜɖɛŮɑɞ, ŮůŰɘŬŰɧɟɘɞ, ůɞɨˊŮɟ ɛɎɟəŮŰ, űŬɟɛŬəŮɑɞ, ůɢɞɚŮɑɞ, ɛɑŬ ůɖɛŮɘŬəɐ 

ŰɞˊɞɗŮůɑŬ ˊɞɡ əɎˊɞɘɞɠ ɛˊɞɟŮɑ ɜŬ ɗŮɤɟŮɑ ɢɟɐůɘɛɖ ɐ ŮɜŭɘŬűɏɟɞɡůŬ. 

https://www.geofabrik.de/
https://extract.bbbike.org/
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¶ ɇɧˊɞɘ (Places), ůŮ ɛɞɟűɐ ůɖɛŮɑɤɜ. 

¶ ȾŰɐɟɘŬ (Buildings), ůŮ ɛɞɟűɐ ˊɞɚɡɔɩɜɤɜ. 

¶ ɉɟɐůŮɘɠ ũɖɠ (Landuse), ůŮ ɛɞɟűɐ ˊɞɚɡɔɩɜɤɜ. 

¶ ūɨůɖ (Nature), ůŮ ɛɞɟűɐ ˊɞɚɡɔɩɜɤɜ. 

¶ Ƀŭɘəɧ ŭɑəŰɡɞ (Roads), ůŮ ɔɟŬɛɛɘəɐ ɛɞɟűɐ. 

¶ Ɇɘŭɖɟɞŭɟɞɛɘəɧ ŭɑəŰɡɞ (Railways), ůŮ ɔɟŬɛɛɘəɐ ɛɞɟűɐ. 

¶ Ɉŭɟɞɚɞɔɘəɧ ŭɑəŰɡɞ (Waterways), ůŮ ɔɟŬɛɛɘəɐ ɛɞɟűɐ. 

ȳůɞɜ ŬűɞɟɎ Űɘɠ ˊŬɟŬˊɎɜɤ ɞɜŰɧŰɖŰŮɠ, ɖ ŭɘŬűɞɟɎ Űɤɜ ŭɨɞ ɘůŰɞůŮɚɑŭɤɜ ɤɠ ˊɟɞɠ ŬɡŰɏɠ, ŮɑɜŬɘ 

ɧŰɘ ɖ ɘůŰɞůŮɚɑŭŬ Űɞɡ GeoFabrik ŭŮɜ ˊŬɟɏɢŮɘ ɏɜŬ ŮɜɘŬɑɞ ŬɟɢŮɑɞ ɛŮ ŰŬ ůɖɛŮɑŬ ŮɜŭɘŬűɏɟɞɜŰɞɠ. 

ȷɜŰɑɗŮŰŬ,  ˊŬɟɏɢŮɘ ɡˊɞəŬŰɖɔɞɟɑŮɠ Űɤɜ ůɖɛŮɑɤɜ ŮɜŭɘŬűɏɟɞɜŰɞɠ. ȷɡŰɏɠ ŮɑɜŬɘ: 

¶  ɃɜŰɧŰɖŰŮɠ ˊɞɡ Ŭűɞɟɞɨɜ ŬˊɞəɚŮɘůŰɘəɎ Űɖ űɨůɖ ( ŭɏɜŭɟŬ, əɞɟɡűɏɠ, ɔəɟŮɛɞɨɠ ə.Ɏ). 

¶ ɃɜŰɧŰɖŰŮɠ ˊɞɡ Ŭűɞɟɞɨɜ ŬˊɞəɚŮɘůŰɘəɎ ŮəəɚɖůɑŮɠ. 

¶ ɃɜŰɧŰɖŰŮɠ ɛŮ ŰŬ ůɖɛŮɑŬ ŮɜŭɘŬűɏɟɞɜŰɞɠ ( ŬɝɘɞɗɏŬŰŬ, Űɧˊɞɡɠ ŭɘŬɛɞɜɐɠ, ŮůŰɘŬŰɧɟɘŬ 

ə.Ɏ). 

¶ ɃɜŰɧŰɖŰŮɠ ˊɞɡ Ŭűɞɟɞɨɜ ŬˊɞəɚŮɘůŰɘəɎ ůŰɞɘɢŮɑŬ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɞ ɞŭɘəɧ ŭɑəŰɡɞ 

(ŭɘŬůŰŬɡɟɩůŮɘɠ, ůŰɎůŮɘɠ ɚŮɤűɞɟŮɑɤɜ, ůŰɎůŮɘɠ ŰɟŬɛ ə.Ɏ). 

ȷɝɑɕŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ Ůˊɑůɖɠ ɧŰɘ ɞɘ ɚŮɘŰɞɡɟɔɑŮɠ Űɞɡ OpenStreetMap ɏɢɞɡɜ ŬˊŮɟɘɧɟɘůŰɞ Ŭɟɘɗɛɧ 

ŮŰɘəŮŰɩɜ ŬɚɚɎ ŰŬ ŬɟɢŮɑŬ ɏɢɞɡɜ ŬˊɞɗɖəŮɡɛɏɜŮɠ ˊŮɟɘɔɟŬűɘəɏɠ ɘŭɘɧŰɖŰŮɠ ůŮ ˊŮɟɘɞɟɘůɛɏɜɞ Ŭɟɘɗɛɧ 

ůŰɖɚɩɜ. ȷɡŰɧ ůɖɛŬɑɜŮɘ ɧŰɘ ɧŰŬɜ ŰŬ ŭŮŭɞɛɏɜŬ Űɞɡ OSM ɛŮŰŬŰɟɏˊɞɜŰŬɘ ůŮ ɛɞɟűɧŰɡˊɞ shapefile, 

ɛɧɜɞ ɞɘ əŬɗɞɟɘůɛɏɜŮɠ ŮŰɘəɏŰŮɠ ɗŬ ůɡɛˊŮɟɘɚɖűɗɞɨɜ. Ƀɘ ɘůŰɧŰɞˊɞɘ ˊɞɡ ŬɜŬűɏɟɞɜŰŬɘ ˊŬɟŬˊɎɜɤ 

ˊŬɟɏɢɞɡɜ ůɢɖɛŬŰɘəɎ ŬɟɢŮɑŬ ɛŮ ˊɟɞŮˊɘɚŮɔɛɏɜɞ ůɨɜɞɚɞ əɞɘɜɩɜ ŮŰɘəŮŰɩɜ, ŬɚɚɎ Ŭɜ əɎˊɞɘɞɠ 

ɢɟɐůŰɖɠ ɗɏɚŮɘ ɜŬ əɎɜŮɘ ŮɝŬɔɤɔɐ ůɡɔəŮəɟɘɛɏɜɤɜ ŮŰɘəŮŰɩɜ, ɗŬ ˊɟɏˊŮɘ ɐ ɜŬ Űɞ əɎɜŮɘ ɞ ɑŭɘɞɠ ɐ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɐůŮɘ ɛɑŬ ˊɘɞ ŮɝŮɘŭɘəŮɡɛɏɜɖ ɡˊɖɟŮůɑŬ. 
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ȾȺūȷȿȷȽɃ 5 

5. ȷɝɘɞɚɧɔɖůɖ Űɖɠ ůɡɜɏˊŮɘŬɠ əŬɘ Űɖɠ ˊɚɖɟɧŰɖŰŬɠ Űɖɠ ȺũɄ  

ȼ ŮəŰɑɛɖůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɖɠ ȺũɄ ŮɑɜŬɘ əɎɗŮ Ɏɚɚɞ ˊŬɟɎ ɛɘŬ Ŭˊɚɐ ŭɘŬŭɘəŬůɑŬ ŬɚɚɎ 

ŰŬɡŰɧɢɟɞɜŬ ɘŭɘŬɑŰŮɟŬ ůɖɛŬɜŰɘəɐ ɔɘŬ Űɖ ůɤůŰɐ ɢŬɟŰɞɔɟŬűɘəɐ ůɨɜɗŮůɖ əŬɘ Ŭˊɧŭɞůɖ Űɖɠ 

ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ůŰɞ ɣɖűɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ. ɆŰɞ ȾŮűɎɚŬɘɞ 3 ŬɜŬűɏɟɗɖəŬɜ ɞɟɘůɛɏɜɞɘ ŭŮɑəŰŮɠ ˊɞɡ 

ŬˊɞŰŮɚɞɨɜ ɛɏŰɟɞ Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɤɜ ŮɗŮɚɞɜŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ. 

ɄŬɟŬŰɖɟɞɨɛŮ ɚɞɘˊɧɜ ˊɤɠ ɏɜŬ Ŭˊɧ ŰŬ ɛŮɔŬɚɨŰŮɟŬ ŮɟɤŰɐɛŬŰŬ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ Ŭˊɧ Űɖ 

ɛŮɚɏŰɖ Űɤɜ ɔŮɤɔɟŬűɘəɩɜ ˊɚɖɟɞűɞɟɘɩɜ ˊɞɡ ɓŬůɑɕɞɜŰŬɘ ůŮ ŮɗŮɚɞɜŰɏɠ ŮɑɜŬɘ Űɞ əŬŰɎ ˊɧůɞ ɖ 

ŬəɟɑɓŮɘŬ əŬɘ ɖ ˊɞɘɧŰɖŰŬ Űɞɡɠ ŮɑɜŬɘ ůɤůŰɐ əŬɘ ɛŮ ˊɞɘɞɜ Űɟɧˊɞ ɛˊɞɟɞɨɜ ɜŬ Ŭɝɘɞɚɞɔɖɗɞɨɜ ɞɘ 

ɏɜɜɞɘŮɠ ŬɡŰɏɠ. ũɘŬ ŬɡŰɧ Űɞ ɚɧɔɞ, ŭɖɛɘɞɡɟɔɐɗɖəŮ ɏɜŬ ŮɟɔŬɚŮɑɞ ŮəŰɑɛɖůɖɠ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɤɜ 

ŮɗŮɚɞɜŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ Űɞɡ OSM. ɇɞ ŮɟɔŬɚŮɑɞ ŬɡŰɧ ŮűŬɟɛɧɕŮɘ Ůɚɏɔɢɞɡɠ ůŰŬ ɔŮɤɢɤɟɘəɎ 

ŭŮŭɞɛɏɜŬ ɛɑŬɠ ˊŮɟɘɞɢɐɠ ŮɜŭɘŬűɏɟɞɜŰɞɠ əŬɘ ŮɝɎɔŮɘ Űɘɠ ŮůűŬɚɛɏɜŮɠ ɞɜŰɧŰɖŰŮɠ. ɆŰɘɠ ŮˊɧɛŮɜŮɠ 

ŮɜɧŰɖŰŮɠ Űɞɡ əŮűŬɚŬɑɞɡ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ˊɞɘɞɘ ŭŮɑəŰŮɠ Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ ˊɞɘɧŰɖŰŬɠ ɢɟɖůɘɛɞˊɞɘŮɑ 

Űɞ ŮɟɔŬɚŮɑɞ əŬɘ ɔɑɜŮŰŬɘ ɛɑŬ ŮˊŮɝɐɔɖůɖ ůŰɖ ůɖɛŬůɑŬ Űɤɜ Ůɚɏɔɢɤɜ. 

ɆŰɞ ȾŮűɎɚŬɘɞ 3 ɏɔɘɜŮ ɛɑŬ ɚŮˊŰɞɛŮɟɐɠ ˊŮɟɘɔɟŬűɐ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɤɜ ɔŮɤɢɤɟɘəɩɜ 

ŭŮŭɞɛɏɜɤɜ. ɇŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ɔŮɤɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ əŬɗɞɟɑɕɞɜŰŬɘ ůɨɛűɤɜŬ ɛŮ 

ůɡɔəŮəɟɘɛɏɜŮɠ ˊŬɟŬɛɏŰɟɞɡɠ ˊɞɘɧŰɖŰŬɠ, ɧˊɤɠ ŬɡŰɏɠ ɞɟɑůŰɖəŬɜ Ŭˊɧ Űɞ ˊɟɧŰɡˊɞ ISO 19157(ISO, 

2013). ɆɡɔəŮəɟɘɛɏɜŬ ŬɡŰɏɠ ɐŰŬɜ ɖ ˊɚɖɟɧŰɖŰŬ, ɖ ɚɞɔɘəɐ ůɡɜɏˊŮɘŬ, ɖ ŬəɟɑɓŮɘŬ ɗɏůɖɠ, ɖ ɢɟɞɜɘəɐ 

ŬəɟɑɓŮɘŬ, ɖ ɗŮɛŬŰɘəɐ ŬəɟɑɓŮɘŬ əŬɘ ɖ ŮɡɢɟɖůŰɑŬ ɔɘŬ Űɘɠ ɞˊɞɑŮɠ əŬɘ ɏɔɘɜŮ ˊŮɟɘɔɟŬűɐ ůŰɞ ɑŭɘɞ 

əŮűɎɚŬɘɞ. ɆŰɖ ůɡɜɏɢŮɘŬ, ɛɏůŬ Ŭˊɧ ɛŮɚɏŰŮɠ əŬɘ ɏɟŮɡɜŮɠ ˊɞɡ ɏɔɘɜŬɜ, ˊŬɟɞɡůɘɎůŰɖəŬɜ ɞɟɘůɛɏɜɞɘ 

ŭŮɑəŰŮɠ ˊɞɡ Ŭűɞɟɞɨɜ Űɖɜ ˊɞɘɧŰɖŰŬ Űɤɜ ŮɗŮɚɞɜŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ. ȷɡŰɞɑ ɞɘ ŭŮɑəŰŮɠ ŭŮɜ ŬűɞɟɞɨůŬɜ 

Űɖ ůɨɔəɟɘůɖ Űɖɠ ȺũɄ ɛŮ ŮˊɑůɖɛŬ ůɨɜɞɚŬ ŭŮŭɞɛɏɜɤɜ, ŬɚɚɎ ˊɟɞəɨˊŰɞɡɜ Ŭˊɧ Űɖɜ ɑŭɘŬ Űɖɜ ȺũɄ 

əŬɘ ŬˊɞŰŮɚɞɨůŬɜ ˊɞɚɚɏɠ əŬɘ ŭɘŬűɞɟŮŰɘəɏɠ ˊɟɞůŮɔɔɑůŮɘɠ Űɖɠ ˊɞɘɧŰɖŰŬɠ. 

Ƀɘ ɏɚŮɔɢɞɘ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ ůŰɞ ɜɏɞ ŮɟɔŬɚŮɑɞ ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŮ Ŭűɞɟɞɨɜ Űɖ ɚɞɔɘəɐ 

ůɡɜɏˊŮɘŬ Űɖɠ ȺũɄ əŬɘ ɓŬůɑɕɞɜŰŬɘ ůŰɖɜ Ŭɝɘɞˊɞɑɖůɖ Űɤɜ ɢɤɟɘəɩɜ ůɢɏůŮɤɜ ˊɞɡ ŮəűɟɎɕŮɘ ɖ 

ŰɞˊɞɚɞɔɑŬ ůŮ ɏɜŬ ɗŮɛŬŰɘəɧ ŮˊɑˊŮŭɞ ɐ ŬɜɎɛŮůŬ ůŮ ɗŮɛŬŰɘəɎ ŮˊɑˊŮŭŬ, əŬɗɩɠ əŬɘ ůŰɖɜ ˊɚɖɟɧŰɖŰŬ 

Űɖɠ ɤɠ ˊɟɞɠ Űɘɠ ˊŮɟɘɔɟŬűɘəɏɠ ɘŭɘɧŰɖŰŮɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ. ȼ ŮűŬɟɛɞɔɐ Űɞɡ ŮɟɔŬɚŮɑɞɡ Ůɚɏɔɢɞɡ 

ůŰɖɟɑɢɗɖəŮ ůŮ ŭŮɑəŰŮɠ ˊɞɡ Ŭűɞɟɞɨɜ Űɖɜ ɑŭɘŬ Űɖɜ ȺũɄ əŬɘ ɞɘ ɞˊɞɑɞɘ ˊŮɟɘɔɟɎűɞɜŰŬɘ ůŰɖ ůɡɜɏɢŮɘŬ 

ɛŬɕɑ ɛŮ Űɞɡɠ Űɟɧˊɞɡɠ Ŭɝɘɞɚɧɔɖůɖɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ůŰɞɜ əŬɗɏɜŬ. 

5.1.1. ɇɞˊɞɚɞɔɑŬ 

ȼ ŰɞˊɞɚɞɔɑŬ ˊŮɟɘɔɟɎűŮɘ Űɘɠ ɢɤɟɘəɏɠ ůɢɏůŮɘɠ ŬɜɎɛŮůŬ ůŰɘɠ ɢɤɟɘəɏɠ ɞɜŰɧŰɖŰŮɠ (ůɖɛŮɑŬ, 

ɔɟŬɛɛɏɠ, ˊɞɚɨɔɤɜŬ) ɛɘŬɠ ˊŮɟɘɞɢɐɠ. ɄɟɧəŮɘŰŬɘ ɔɘŬ ɛɘŬ ɛŬɗɖɛŬŰɘəɐ ɏɜɜɞɘŬ ˊɞɡ ˊŮɟɘɔɟɎűŮɘ Űɘɠ 

ůɢɏůŮɘɠ ɛŮŰŬɝɨ Űɤɜ ɢɤɟɘəɩɜ ɞɜŰɞŰɐŰɤɜ ˊɞɡ ŭŮɜ ŬɚɚɎɕɞɡɜ Ŭˊɧ Űɞɡɠ ɢŬɟŰɞɔɟŬűɘəɞɨɠ 

ɛŮŰŬůɢɖɛŬŰɘůɛɞɨɠ .́ɢ. ŬɚɚŬɔɐ ŬˊŮɘəɧɜɘůɖɠ, ɔŮɜɑəŮɡůɖ, ɔŮɤɔɟŬűɘəɐ ˊɟɞůŬɟɛɞɔɐ ə.Ɏ (ɇůɞɨɚɞɠ 

ə.Ɏ, 2015). 

Ƀɘ ɢɤɟɘəɏɠ ůɢɏůŮɘɠ ˊɟɞůŭɘɞɟɑɕɞɡɜ Űɞɜ Űɟɧˊɞ ˊɞɡ ŰŬ ɔŮɤɔɟŬűɘəɎ ŬɜŰɘəŮɑɛŮɜŬ ůɡɜŭɡɎɕɞɜŰŬɘ 

ůŰɞ ɢɩɟɞ, ɎɚɚŮɠ űɞɟɏɠ ˊɞůɞŰɘəɎ əŬɘ ɎɚɚŮɠ űɞɟɏɠ ˊɞɘɞŰɘəɎ. Ɇɡɜɐɗɤɠ, əŬŰɖɔɞɟɘɞˊɞɘɞɨɜŰŬɘ ůŮ 

ɛŮŰɟɘəɏɠ (metric) əŬɘ ůŮ Űɞˊɞɚɞɔɘəɏɠ (topological) ůɢɏůŮɘɠ. (ȾɎɓɞɡɟŬɠ ə.Ɏ., 2016). Ƀɘ 
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Űɞˊɞɚɞɔɘəɏɠ ůɢɏůŮɘɠ Ŭűɞɟɞɨɜ ůŰɖ ůɡɜŭŮůɘɛɧŰɖŰŬ (connectivity) əŬɘ ůŰɖ ɔŮɘŰɜɑŬůɖ (contiguity) 

Űɤɜ ɔŮɤɔɟŬűɘəɩɜ ŬɜŰɘəŮɘɛɏɜɤɜ (ȺɘəɧɜŬ 5.1). ɃɟɑɕɞɜŰŬɘ ŬɜŮɝɎɟŰɖŰŬ Ŭˊɧ Űɖ ɗɏůɖ, Űɞɜ 

ˊɟɞůŬɜŬŰɞɚɘůɛɧ, Űɞ ůɢɐɛŬ əŬɘ Űɞ ɛɏɔŮɗɞɠ Űɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ. Ⱥˊɞɛɏɜɤɠ, ˊŬɟŬɛɏɜɞɡɜ 

ŬɛŮŰɎɓɚɖŰŮɠ əɎŰɤ Ŭˊɧ ɞˊɞɘɞŭɐˊɞŰŮ ɛŮŰŬůɢɖɛŬŰɘůɛɧ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŬɜŬűɞɟɎɠ ůɡɜŰŮŰŬɔɛɏɜɤɜ. 

 

 

ȺɘəɧɜŬ 5.1 ɉɤɟɘəɏɠ ůɢɏůŮɘɠ ɛŮŰŬɝɨ ɔŮɤɔɟŬűɘəɩɜ ɞɜŰɞŰɐŰɤɜ  

(Ʉɖɔɐ: https://repository.kallipos.gr/handle/11419/6392) 

 

ɆŰɖ ůɡɜɏɢŮɘŬ ŬˊŬɟɘɗɛɞɨɜŰŬɘ ɓŬůɘəɏɠ Űɞˊɞɚɞɔɘəɏɠ ůɢɏůŮɘɠ ɛŮŰŬɝɨ ŭɨɞ ˊɞɚɡɔɤɜɘəɩɜ 

ɔŮɤɔɟŬűɘəɩɜ ŬɜŰɘəŮɘɛɏɜɤɜ Ʉ1 əŬɘ Ʉ2, ɞɘ ɞˊɞɑŮɠ ŬˊŮɘəɞɜɑɕɞɜŰŬɘ əŬɘ ˊŬɟŬəɎŰɤ (ȺɘəɧɜŬ 5.2) 

(ȾɎɓɞɡɟŬɠ ə.Ɏ., 2016). 

¶ ɇɞ Ʉ1 ɘůɞɨŰŬɘ ɛŮ Űɞ Ʉ2. 

¶ ɇɞ Ʉ1 ŮɑɜŬɘ ŬɜŮɝɎɟŰɖŰɞ Űɞɡ Ʉ2. 

¶ ɇɞ Ʉ1 ŰɏɛɜŮɘ Űɞ Ʉ2. 

¶ ɇɞ Ʉ1 ŮűɎˊŰŮŰŬɘ Űɞɡ Ʉ2. 

¶ ɇɞ Ʉ1 ˊŮɟɘɏɢŮɘ Űɞ Ʉ2. 

¶ ɇɞ Ʉ1 ˊŮɟɘɏɢŮŰŬɘ ůŰɞ Ʉ2. 

¶ ɇɞ Ʉ1 ŮˊɘəŬɚɨˊŰŮɘ Űɞ Ʉ2. 

¶ ɇɞ Ʉ1 ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɞ Ʉ2. 

https://repository.kallipos.gr/handle/11419/6392
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ȺɘəɧɜŬ 5.2 ȸŬůɘəɏɠ Űɞˊɞɚɞɔɘəɏɠ ůɢɏůŮɘɠ ɛŮŰŬɝɨ ˊɞɚɡɔɤɜɘəɩɜ ŬɜŰɘəŮɘɛɏɜɤɜ 

 Ʉɖɔɐ: https://repository.kallipos.gr/handle/11419/6392  

 

Ɇɡɜɐɗɤɠ, ŰŬ ůűɎɚɛŬŰŬ Űɖɠ ɣɖűɘŬəɐɠ əŬŰŬɔɟŬűɐɠ Ůɛˊɞŭɑɕɞɡɜ Űɖɜ ɞɟɗɐ əŬŰŬɔɟŬűɐ Űɖɠ 

ɔŮɤɛŮŰɟɑŬɠ əŬɘ əŬŰɎ ůɡɜɏˊŮɘŬ Űɖɜ ŬɜŬůɨůŰŬůɖ Űɤɜ Űɞˊɞɚɞɔɘəɩɜ ůɢɏůŮɤɜ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɧŰŬɜ 

ŰŬ ŰɛɐɛŬŰŬ Ůɜɧɠ ŭɘəŰɨɞɡ ŭŮɜ ůɡɜŭɏɞɜŰŬɘ əŬŰŬɔɟɎűŮŰŬɘ ˊŬɟɎɓŬůɖ Űɖɠ ůɡɜŭŮůɘɛɧŰɖŰŬɠ, ɧŰŬɜ ɞɘ 

ˊŬɟŬɚɘŬəɞɑ ŭɟɧɛɞɘ ŰɏɛɜɞɜŰŬɘ ɛŮ Űɖɜ ŬəŰɞɔɟŬɛɛɐ əŬŰŬɔɟɎűŮŰŬɘ ˊŬɟɎɓŬůɖ Űɖɠ ůɢɏůɖɠ ŮɜŰɧɠ, 

ɧŰŬɜ ŰŬ ɧɟɘŬ Űɤɜ ɞɘəɞˊɏŭɤɜ əŬɘ Űɤɜ ɞɘəɞŭɞɛɘəɩɜ ŰŮŰɟŬɔɩɜɤɜ ŰɏɛɜɞɜŰŬɘ əŬŰŬɔɟɎűŮŰŬɘ 

ˊŬɟɎɓŬůɖ Űɖɠ ůɢɏůɖɠ ŮɜŰɧɠ, ɧŰŬɜ ɡˊɎɟɢɞɡɜ əŮɜɎ ŬɜɎɛŮůŬ ůŰŬ ˊɞɚɨɔɤɜŬ Űɤɜ ɢɟɐůŮɤɜ ɔɖɠ 

əŬŰŬɔɟɎűŮŰŬɘ ˊŬɟɎɓŬůɖ Űɖɠ ɔŮɘŰɜɑŬůɖɠ ə.Ɏ. ȼ ŬŭɡɜŬɛɑŬ ŬɜŬŭɖɛɘɞɡɟɔɑŬɠ Űɤɜ Űɞˊɞɚɞɔɘəɩɜ 

ůɢɏůŮɤɜ ůŰɖ ɓɎůɖ ɢŬɟŰɞɔɟŬűɘəɩɜ ŭŮŭɞɛɏɜɤɜ, ɡˊɞɓŬɗɛɑɕŮɘ Űɖɜ ˊɞɘɧŰɖŰŬ Űɤɜ ɔŮɤɢɤɟɘəɩɜ 

ŭŮŭɞɛɏɜɤɜ ɛŮ ŬˊɞŰɏɚŮůɛŬ Űɖɜ ŬɛűɘůɓɐŰɖůɖ Űɖɠ ŬɝɘɞˊɘůŰɑŬɠ Űɖɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ (ɇůɞɨɚɞɠ 

ə.Ɏ., 2015). 

5.1.2. ɇɞˊɞ-Ůɜɜɞɘɞɚɞɔɘəɐ ůɡɜɏˊŮɘŬ 

ȼ ůɡɜɏˊŮɘŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ ŮɑɜŬɘ Ŭˊɧ Űɞɡɠ ůɖɛŬɜŰɘəɧŰŮɟɞɡɠ ŭŮɑəŰŮɠ Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ 

ˊɞɘɧŰɖŰŬɠ ɖ ɞˊɞɑŬ ůɡɜŭɏŮŰŬɘ ɛŮ Űɖɜ ŬəɟɑɓŮɘŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ. ȷůɡɜɏˊŮɘŬ ɡˊɎɟɢŮɘ ůŰɘɠ ȺũɄ ɚɧɔɤ 

Ůɚɚɘˊɩɜ ́Ůɟɘɞɟɘůɛɩɜ əŬɘ ɔɘŬ ŬɡŰɧ Űɞ ɚɧɔɞ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɖɜ ɔɜɩůɖ Űɞɡ ŬŰɧɛɞɡ ˊɞɡ 

ůɡɜŮɘůűɏɟŮɘ ůŰŬ ŭŮŭɞɛɏɜŬ. 

 ɆɡɔəŮəɟɘɛɏɜŬ, ɘŭɘŬɑŰŮɟɞ ɟɧɚɞ ŭɘŬŭɟŬɛŬŰɑɕŮɘ ɖ ɏɜɜɞɘŬ Űɖɠ Űɞˊɞ ï Ůɜɜɞɘɞɚɞɔɘəɐɠ ůɡɜɏˊŮɘŬɠ 

(topo - semantic consistency) , ɖ ɞˊɞɑŬ ŮɑɜŬɘ ɏɜŬ ɡˊɞůɨɜɞɚɞ Űɖɠ ɚɞɔɘəɐɠ ůɡɜɏˊŮɘŬɠ ɧˊɤɠ ɏɢŮɘ 

ɞɟɘůŰŮɑ Ŭˊɧ Űɞɜ Kainz (1990). ȼ Űɞˊɞ ï Ůɜɜɞɘɞɚɞɔɘəɐ ůɡɜɏˊŮɘŬ ŬűɞɟɎ ůŰɖɜ ɞɟɗɧŰɖŰŬ Űɤɜ 

Űɞˊɞɚɞɔɘəɩɜ ůɢɏůŮɤɜ ɛŮŰŬɝɨ ŭɨɞ ŬɜŰɘəŮɘɛɏɜɤɜ ůɨɛűɤɜŬ ɛŮ Űɖɜ ŮɜɜɞɘɞɚɞɔɑŬ Űɞɡɠ. ɀˊɞɟŮɑ ɜŬ 

ɢɤɟɘůŰŮɑ ůŰɖ ůɡɜɏˊŮɘŬ ɔŮɤɔɟŬűɘəɩɜ ŬɜŰɘəŮɘɛɏɜɤɜ ɛŮ ɎɚɚŬ ɔŮɤɔɟŬűɘəɎ ŬɜŰɘəŮɑɛŮɜŬ Űɞɡ ɑŭɘɞɡ 

ɗɏɛŬŰɞɠ (intra-theme consistency) ɐ ůŮ ɔŮɤɔɟŬűɘəɎ ŬɜŰɘəŮɑɛŮɜŬ Ɏɚɚɤɜ ɗŮɛɎŰɤɜ (inter-theme 

consistency). ȾɎˊɞɘŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊŬɟŬŭŮɑɔɛŬŰŬ Ŭˊɧ Űɞˊɞ-Ůɜɜɞɘɞɚɞɔɘəɞɨɠ ˊŮɟɘɞɟɘůɛɞɨɠ 

ŮɑɜŬɘ: ŭɨɞ ŬɔɟɞŰŮɛɎɢɘŬ ɜŬ ɛɖɜ ŮˊɘəŬɚɨˊŰɞɜŰŬɘ (must not overlap), ɏɜŬ ůˊɑŰɘ ɜŬ ŮɑɜŬɘ ɛɏůŬ ůŰɞ 

ŬɔɟɞŰŮɛɎɢɘɞ (must be inside), ŭɨɞ ŭɟɧɛɞɘ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ŰŬɡŰɑɕɞɜŰŬɘ (must not be equal), ɏɜŬ 

https://repository.kallipos.gr/handle/11419/6392
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ˊɞŰɎɛɘ əŬɘ ɏɜŬɠ ŭɟɧɛɞɠ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ŭɘŬůŰŬɡɟɩɜɞɜŰŬɘ ŮəŰɧɠ əŬɘ Ŭɜ ɡˊɎɟɢŮɘ ɤɠ ɔŮɤɔɟŬűɘəɧ 

ŬɜŰɘəŮɑɛŮɜɞ ɛɘŬ ɔɏűɡɟŬ, ŰŬ ŬɔɟɞŰŮɛɎɢɘŬ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ŮˊɘəŬɚɨˊŰɞɜŰŬɘ ə.Ű.ɚ. ɄɟɞəŮɘɛɏɜɞɡ ɜŬ 

ŮɚŮɔɢɗŮɑ ɖ ůɡɜɏˊŮɘŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ, ɞɘ ˊŮɟɘɞɟɘůɛɞɑ ɛˊɞɟɞɨɜ ɜŬ ŭɘŬŰɡˊɤɗɞɨɜ ɓŬůɘůɛɏɜɞɘ ůŮ 

ŬɡŰɏɠ Űɘɠ Űɞˊɞ-Ůɜɜɞɘɞɚɞɔɘəɏɠ ůɢɏůŮɘɠ əŬɘ ŰŬ ůűɎɚɛŬŰŬ ɛˊɞɟɞɨɜ ɜŬ ŮɜŰɞˊɘůŰɞɨɜ ɧŰŬɜ ɞɘ 

ˊŮɟɘɞɟɘůɛɞɑ ŬɡŰɞɑ ɏɢɞɡɜ ˊŬɟŬɓɘŬůŰŮɑ. ɇɧůɞ ɖ ɔŮɤɛŮŰɟɑŬ ɧůɞ əŬɘ ɖ ŮɜɜɞɘɞɚɞɔɑŬ Űɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ 

ŬˊŬɘŰɞɨɜŰŬɘ ɔɘŬ Űɞɜ ɏɚŮɔɢɞ Űɤɜ ˊŮɟɘɞɟɘůɛɩɜ. ũɘŬ Űɖɜ Ůɜɜɞɘɞɚɞɔɘəɐ ˊɚɖɟɞűɧɟɖůɖ ůɢŮŰɘəɎ ɛŮ ŰŬ 

ɔŮɤɔɟŬűɘəɎ ŭŮŭɞɛɏɜŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Űɞ ɗŮɛŬŰɘəɧ ŮˊɑˊŮŭɞ ˊɞɡ Ŭɜɐəɞɡɜ ˊ.ɢ. ɆɖɛŮɑŬ 

ȺɜŭɘŬűɏɟɞɜŰɞɠ əŬɘ ɞɘ Űɘɛɏɠ Űɤɜ ˊŮɟɘɔɟŬűɘəɩɜ ɘŭɘɞŰɐŰɤɜ ˊɞɡ əŬŰŬɔɟɎűɞɜŰŬɘ ɔɘŬ ŬɡŰɎ ˊ.ɢ. 

ŮəəɚɖůɑŬ.  

ȰɜŬ ůɨɜɞɚɞ ɛɏŰɟɤɜ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɞɡ ɓŬɗɛɞɨ ˊŬɟŬɓɑŬůɖɠ Űɤɜ Űɞˊɞ-Ůɜɜɞɘɞɚɞɔɘəɩɜ 

ˊŮɟɘɞɟɘůɛɩɜ ɏɢŮɘ ˊɟɞŰŬɗŮɑ ɏˊŮɘŰŬ Ŭˊɧ ɏɟŮɡɜŮɠ ˊɞɡ ɏɢɞɡɜ ɔɑɜŮɘ, ɧˊɤɠ ɞ Ŭɟɘɗɛɧɠ Űɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ 

ůŰɞ ůɨɜɞɚɞ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɡɜ ŰɞɡɚɎɢɘůŰɞɜ ɛɑŬ ˊŬɟŬɓɑŬůɖ Ůɜɧɠ Űɞˊɞɚɞɔɘəɞɨ 

ˊŮɟɘɞɟɘůɛɞɨ (Mart²nez et al., 2006) əŬɘ Űɖɠ ɆɖɛŬůɘɞɚɞɔɘəɐɠ ȷˊɧůŰŬůɖɠ (SD) (Papadias et al., 

1998), ɖ ɞˊɞɑŬ ˊɞůɞŰɘəɞˊɞɘŮɑ Űɘɠ ŬůɡɜɏˊŮɘŮɠ ɤɠ Űɖɜ ɞɛŬɚɞˊɞɘɖɛɏɜɖ ůɖɛŬůɘɞɚɞɔɘəɐ ŬˊɧůŰŬůɖ 

ůŰɞ Ůɜɜɞɘɞɚɞɔɘəɧ ɔɟɎűɖɛŬ Űɤɜ Űɞˊɞɚɞɔɘəɩɜ ůɢɏůŮɤɜ. Ƀɘ Rodr²guez et al. (2010) ˊŬɟɞɡůɑŬůŬɜ 

ɛɘŬ ůŮɘɟɎ ɛɏŰɟɤɜ ˊɞɡ ůɡɔəɟɑɜɞɡɜ Űɘɠ Űɞˊɞɚɞɔɘəɏɠ ůɢɏůŮɘɠ ɛŮŰŬɝɨ Űɤɜ ɔŮɤɛŮŰɟɘɩɜ ˊɞɡ 

ŬˊɞɗɖəŮɨɞɜŰŬɘ ůŮ ɛɘŬ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ůŮ ůɢɏůɖ ɛŮ Űɘɠ ŬɜŬɛŮɜɧɛŮɜŮɠ Űɞˊɞɚɞɔɘəɏɠ ůɢɏůŮɘɠ. ȷ́ ɧ 

ŬɡŰɎ ŰŬ ɛɏŰɟŬ, ɛŮŰɎ Ŭˊɧ ɔɜɤůŰɘəɐ Ůˊɘəɨɟɤůɖ (Brisaboa et al., 2011), ɖ ŮˊɘəŬɚɡˊŰɧɛŮɜɖ ˊŮɟɘɞɢɐ 

əŬɘ ɖ ŮɝɤŰŮɟɘəɐ ŬˊɧůŰŬůɖ ɗŮɤɟɞɨɜŰŬɘ ɤɠ ŰŬ əɨɟɘŬ ɛɏŰɟŬ. ȷɡŰɎ ŰŬ ɛɏŰɟŬ ɛˊɞɟɞɨɜ ɜŬ 

ůɡɔəŮɜŰɟɤɗɞɨɜ ɔɘŬ ɜŬ ˊŮɟɘɔɟɎɣɞɡɜ ůɡɜɞɚɘəɎ Űɖɜ ˊɞɘɧŰɖŰŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɛɘŬɠ ɓɎůɖɠ 

ŭŮŭɞɛɏɜɤɜ, ɜŬ ˊɟɞůŭɘɞɟɘůŰŮɑ ŮɎɜ ˊɚɖɟɞɨɜŰŬɘ ɞɘ ˊŮɟɘɞɟɘůɛɞɑ əŬɘ Ŭɜ ɡˊɎɟɢɞɡɜ ŬɜŰɘűŬŰɘəɏɠ 

ŬɜŬ́ŬɟŬůŰɎůŮɘɠ (Brisaboa et al., 2014). Ⱥˊɘˊɚɏɞɜ, ɖ ŭɘŬŭɘəŬůɑŬ ůɡɚɚɞɔɐɠ ŭŮŭɞɛɏɜɤɜ ɛˊɞɟŮɑ ɜŬ 

ŮűŬɟɛɞůŰŮɑ ůŮ ŭɘŬűɞɟŮŰɘəɎ ŮˊɑˊŮŭŬ ɚŮˊŰɞɛɏɟŮɘŬɠ (ŭɖɚ. ŮˊɑˊŮŭɞ ɛŮɔɏɗɡɜůɖɠ) ɛŮ ŬˊɞŰɏɚŮůɛŬ 

ˊŮɟɘůůɧŰŮɟŮɠ Ŭˊɧ ɛɑŬ ɔŮɤɛŮŰɟɘəɏɠ ŬɜŬˊŬɟŬůŰɎůŮɘɠ Űɞɡ ɑŭɘɞɡ ŬɜŰɘəŮɘɛɏɜɞɡ, ɔŮɔɞɜɧɠ ˊɞɡ ɞŭɖɔŮɑ 

ůŮ ŮˊɘˊɟɧůɗŮŰŬ ˊɟɞɓɚɐɛŬŰŬ ŬůɡɜɏˊŮɘŬɠ. ȼ ɨˊŬɟɝɖ ˊɟɞɓɚɖɛɎŰɤɜ ůɡɜɏˊŮɘŬɠ ůŰŬ ŭŮŭɞɛɏɜŬ Űɞɡ 

OSM ɏɢŮɘ ŮˊŬɚɖɗŮɡŰŮɑ ůŮ ŭɘɎűɞɟŮɠ ɛŮɚɏŰŮɠ (ˊ.ɢ. Girres and Touya, 2010; Jokar Arsanjani et al., 

2013; Ali əŬɘ Schmid, 2014; Sehra et al., 2014). 

ɆɨɛűɤɜŬ ɛŮ Űɖ ɛŮɚɏŰɖ Űɖɠ Űɞˊɞ ï Ůɜɜɞɘɞɚɞɔɘəɐɠ ůɡɜɏˊŮɘŬɠ Űɞɡ OSM ˊɞɡ ɏɔɘɜŮ ůŰɖɜ 

ŮɡɟɨŰŮɟɖ ˊŮɟɘɞɢɐ Űɞɡ ɄŬɟɘůɘɞɨ (Antoniou et al., 2016), ůŰɖɜ ˊŮɟɘɞɢɐ ŮɜŭɘŬűɏɟɞɜŰɞɠ ɡˊɐɟɢŬɜ 

22.527 POIs Űɞɡ OSM ɛŮ ŭɨɞ əɨɟɘŮɠ ŮŰɘəɏŰŮɠ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ 

ŰŬɡŰɧŰɖŰɎ Űɞɡɠ: ȳɜɞɛŬ əŬɘ ɇɨˊɞɠ. Ƀɘ Űɞˊɞɚɞɔɘəɏɠ ůɢɏůŮɘɠ Űɤɜ POIs ůŮ ůɢɏůɖ ɛŮ ɎɚɚŬ ɗŮɛŬŰɘəɎ 

ŮˊɑˊŮŭŬ ɛŮɚŮŰɐɗɖəŬɜ ɓɎůŮɘ ɞɟɘůɛɏɜɤɜ Ůɚɏɔɢɤɜ əŬɘ ŰŬ ůűɎɚɛŬŰŬ ŮɝŮŰɎůŰɖəŬɜ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ 

űɤŰɞɔɟŬűɑŮɠ Ŭˊɧ Űɖɜ ɘůŰɞůŮɚɑŭŬ Flickr. ȱŰŬɜ ůɖɛŬɜŰɘəɧ ɜŬ ŭɘŮɟŮɡɜɖɗŮɑ ɖ Űɞˊɞɚɞɔɘəɐ ůɢɏůɖ 

ɛŮŰŬɝɨ ůɖɛŮɑɤɜ ŮɜŭɘŬűɏɟɞɜŰɞɠ əŬɘ əŰɖɟɑɤɜ, ŮɝŮŰɎɕɞɜŰŬɠ ŮɎɜ ŰŬ POIs ˊɟɏˊŮɘ ɜŬ ɓɟɑůəɞɜŰŬɘ ŮɜŰɧɠ 

ɐ ŮəŰɧɠ Űɤɜ əŰɖɟɑɤɜ. ȷɟɢɘəɎ ɏɜŬɠ Ŭɟɘɗɛɧɠ Űɤɜ POIs ŬˊɞəɧˊɖəŬɜ Ŭˊɧ Űɖɜ ˊŮɟɘɞɢɐ ˊɞɡ 

əŬɚɨˊŰŮŰŬɘ Ŭˊɧ əŰɐɟɘŬ ŭɑɜɞɜŰŬɠ ɤɠ ŬˊɞŰɏɚŮůɛŬ 60136 ůɖɛŮɑŬ. ɇŬ 21872 Ŭˊɧ ŬɡŰɎ ɓɟɏɗɖəŬɜ 

ŮɜŰɧɠ Űɤɜ əŰɖɟɑɤɜ, ŰŬ 2338 (4%) ɓɟɏɗɖəŬɜ ˊɎɜɤ ůŰɞ ɧɟɘɞ Űɤɜ əŰɖɟɑɤɜ əŬɘ 35926 (60%) 

ɓɟɏɗɖəŬɜ ŮəŰɧɠ ŬɡŰɩɜ. ȺɝŮŰɎůŰɖəŮ ŮɎɜ ɖ ɗɏůɖ Űɤɜ POIs ˊɞɡ ɓɟɏɗɖəŬɜ ŮəŰɧɠ əŰɖɟɑɤɜ ɐŰŬɜ 

ɏɔəɡɟɖ ůɨɛűɤɜŬ ɛŮ Űɖɜ ŮɜɜɞɘɞɚɞɔɑŬ ˊɞɡ Űɞɡɠ ŮɑɢŮ ŭɞɗŮɑ Ŭˊɧ Űɞ ɢŬɟŬəŰɖɟɘůɛɧ ůŰɞ Ůɑŭɞɠ Űɞɡɠ 

(type). ȸɎůŮɘ ŬɡŰɐɠ Űɖɠ ŭɞəɘɛɐɠ, 30497 ůɖɛŮɑŬ (Űɞ 85% Űɖɠ Ŭɟɢɘəɐɠ ŮəŰɑɛɖůɖɠ) ɛˊɞɟɞɨůŬɜ ɜŬ 

ɓɟɑůəɞɜŰŬɘ ɏɝɤ, ŬɚɚɎ ŰŬ ɡˊɧɚɞɘˊŬ 5429 (15% Űɖɠ Ŭɟɢɘəɐɠ ŮəŰɑɛɖůɖɠ) ɏˊɟŮˊŮ ɜŬ ɓɟɑůəɞɜŰŬɜ 

ŮɜŰɧɠ Űɤɜ əŰɖɟɑɤɜ əŬɘ ɢɟŮɘɎɕɞɜŰŬɜ Ůˊɘˊɚɏɞɜ ŭɘŮɟŮɨɜɖůɖ. Ƀɛɞɑɤɠ ɏɜŬɠ Ŭɟɘɗɛɧɠ ůɖɛŮɑɤɜ ( 24210) 

ɓɟɑůəɞɜŰŬɜ ɛɏůŬ ůŮ əŰɐɟɘŬ. ɀŮ ɓɎůɖ ɛɑŬ ˊŬɟɧɛɞɘŬ ŭɞəɘɛɐ, ŰŬ 22047 ůɖɛŮɑŬ Ŭˊɧ ŬɡŰɎ (91%) 
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ɓɟɑůəɞɜŰŬɜ ɞɟɗɩɠ ŮɜŰɧɠ Űɤɜ əŰɖɟɑɤɜ, Ůɜɩ ŰŬ ɡˊɧɚɞɘˊŬ 2163 ůɖɛŮɑŬ (9%) ɏˊɟŮˊŮ ɜŬ ŮɑɢŬɜ 

ŰɞˊɞɗŮŰɖɗŮɑ ŮəŰɧɠ Űɤɜ əŰɖɟɑɤɜ əŬɘ ɢɟŮɘɎɕɞɜŰŬɜ ˊŮɟŬɘŰɏɟɤ ŭɘŮɟŮɨɜɖůɖ. ɆŰɖɜ ˊŬɟŬˊɎɜɤ  ɛŮɚɏŰɖ, 

ɖ ůɤůŰɐ ɗɏůɖ Űɤɜ ůɖɛŮɑɤɜ ůŮ ůɢɏůɖ ɛŮ ŰŬ əŰɐɟɘŬ ŬˊɞűŬůɑůŰɖəŮ ůɨɛűɤɜŬ ɛŮ Űɖɜ əɞɘɜɐ ɚɞɔɘəɐ. 

ɆŮ ɛɑŬ Ɏɚɚɖ ɛŮɚɏŰɖ (Touya et al., 2017) ŰŬ POIs ˊɞɡ ůɢŮŰɑɕɞɜŰŬɜ ŮɜɜɞɘɞɚɞɔɘəɎ ɛŮ Űɞɡɠ 

ŭɟɧɛɞɡɠ əŬɘ Űɞɡɠ ůɘŭɖɟɞŭɟɧɛɞɡɠ ŮɝŮŰɎůŰɖəŬɜ ůŮ ůɢɏůɖ ɛŮ Űɖ ɔŮɤɛŮŰɟɑŬ Űɞɡ ŭɘəŰɨɞɡ. ȳůɞɜ 

ŬűɞɟɎ ŰŬ POIs ˊɞɡ ŮɑɢŬɜ ɢŬɟŬəŰɖɟɘůɛɧ ŮŰɘəɏŰŬɠ çŭɘŬůŰŬɨɟɤůɖè ŰŬ ɞˊɞɑŬ ůŮ Ŭɟɘɗɛɧ ɐŰŬɜ 

12612, ŰŬ 12552 Ŭˊɧ ŬɡŰɎ (99,5%) ɓɟɑůəɞɜŰŬɜ ůŮ ɞŭɘəɏɠ ŭɘŬůŰŬɡɟɩůŮɘɠ əŬɘ ɛɧɜɞ 60 Ŭˊɧ Űɞ 

ůɡɜɞɚɘəɧ Ŭɟɘɗɛɧ (0,5%) ŮɑɢŬɜ ŭɘŬűɞɟŮŰɘəɐ ɗɏůɖ əŬɘ ɢɟŮɘɎɕɞɜŰŬɜ ɏɚŮɔɢɞ. ȳůɞɜ ŬűɞɟɎ ŰŬ POIs 

ˊɞɡ ŮɑɢŬɜ ɢŬɟŬəŰɖɟɘůɛɧ ŮŰɘəɏŰŬɠ çűɤŰŮɘɜɞɑ ůɖɛŬŰɞŭɧŰŮɠè, ŰŬ ɞˊɞɑŬ ůŮ Ŭɟɘɗɛɧ ɐŰŬɜ 2612, ŰŬ 

2292 Ŭˊɧ ŬɡŰɎ (99.2%) ɓɟɑůəɞɜŰŬɜ ůŮ ɞŭɘəɏɠ ŭɘŬůŰŬɡɟɩůŮɘɠ əŬɘ ɛɧɜɞ 18 Ŭˊɧ Űɞ ůɡɜɞɚɘəɧ 

Ŭɟɘɗɛɧ (0.8%) ŮɑɢŬɜ ŭɘŬűɞɟŮŰɘəɐ ɗɏůɖ əŬɘ ɢɟŮɘɎɕɞɜŰŬɜ ɏɚŮɔɢɞ. POIs ˊɞɡ ŮɑɢŬɜ ɢŬɟŬəŰɖɟɘůɛɧ 

ŮŰɘəɏŰŬɠ çɘůɧˊŮŭɖ ŭɘɎɓŬůɖè əŬɘ çůɘŭɖɟɞŭɟɞɛɘəɐ ŭɘɏɚŮɡůɖè ɓɟɑůəɞɜŰŬɘ ůŰɘɠ ŭɘŬůŰŬɡɟɩůŮɘɠ Űɞɡ 

ůɘŭɖɟɞŭɟɞɛɘəɞɨ ŭɘəŰɨɞɡ. ɇŬ ůɖɛŮɑŬ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ŮɜɜɞɘɞɚɞɔɘəɎ ɛŮ Űɘɠ ŭɘŬůŰŬɡɟɩůŮɘɠ ɞŭɘəɞɨ 

əŬɘ ůɘŭɖɟɞŭɟɞɛɘəɞɨ ŭɘəŰɨɞɡ ɧˊɤɠ ɞɘ ɘůɧˊŮŭŮɠ ŭɘŬɓɎůŮɘɠ ŮɚɏɔɢɞɜŰŬɘ ůŮ ůɢɏůɖ ɛŮ Űɘɠ ˊɟŬɔɛŬŰɘəɏɠ 

ŭɘŬůŰŬɡɟɩůŮɘɠ Űɞɡ ɞŭɘəɞɨ əŬɘ ůɘŭɖɟɞŭɟɞɛɘəɞɨ ŭɘəŰɨɞɡ. ȷˊɧ ŰŬ 1101 ůɖɛŮɑŬ ˊɞɡ ɡˊɐɟɢŬɜ, ŰŬ 

949 (86%) ɓɟɑůəɞɜŰŬɜ ˊɎɜɤ ůŰɘɠ ŭɘŬůŰŬɡɟɩůŮɘɠ, Ůɜɩ ŰŬ ɡˊɧɚɞɘˊŬ 152 (14%) ŮɑɢŬɜ ŭɘŬűɞɟŮŰɘəɐ 

ɗɏůɖ əŬɘ ɢɟŮɘɎɕɞɜŰŬɜ Ůˊɘˊɚɏɞɜ ŭɘŮɟŮɨɜɖůɖ. ūɡůɘəɎ ɖ əɚɑɛŬəŬ Űɞɡ ɢɎɟŰɖ ŮɑɜŬɘ Ůˊɑůɖɠ ɏɜŬɠ 

ůɖɛŬɜŰɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ ɧŰŬɜ ŮɝŮŰɎɕŮŰŬɘ ɖ ŬˊɧůŰŬůɖ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɖ ŬˊɧůŰŬůɖ ɛŮŰŬɝɨ Űɤɜ 

ŭɘŬůŰŬɡɟɩůŮɤɜ ŭɘəŰɨɞɡ əŬɘ Űɤɜ POIs ˊɞɡ ɏɢɞɡɜ ɢŬɟŬəŰɖɟɘůŰŮɑ ɤɠ ŭɘŬůŰŬɡɟɩůŮɘɠ ɛˊɞɟŮɑ ɜŬ 

ŮɑɜŬɘ ŬɛŮɚɖŰɏŬ ůŮ ůɢɏůɖ ɛŮ Űɖɜ əɚɑɛŬəŬ. 

ȼ ŮˊɘɗŮɩɟɖůɖ Űɤɜ Űɞˊɞ-Ůɜɜɞɘɞɚɞɔɘəɩɜ ůɢɏůŮɤɜ ŮˊɘůɖɛŬɑɜŮɘ ˊŮɟɘɞɢɏɠ ɧˊɞɡ ɖ ůɡɜɏˊŮɘŬ ŭŮɜ 

ˊɚɖɟŮɑŰŬɘ əŬɘ ˊɟɏˊŮɘ ɜŬ ŭɘɞɟɗɤɗŮɑ əŬŰɎ Űɖ ŭɘŬŭɘəŬůɑŬ Űɖɠ ɢŬɟŰɞɔɟɎűɖůɖɠ. ȼ ˊɟɞ ŮˊŮɝŮɟɔŬůɑŬ 

ˊɞɡ ɓŬůɑɕŮŰŬɘ ůŮ Űɞˊɞ-Ůɜɜɞɘɞɚɞɔɘəɏɠ ůɢɏůŮɘɠ ˊŮɟɘɞɟɑɕŮɘ Űɖɜ ˊŬɟɏɛɓŬůɖ Űɤɜ ɢŬɟŰɞɔɟɎűɤɜ ɛɧɜɞ 

ůŰɘɠ ˊŮɟɘˊŰɩůŮɘɠ ˊɞɡ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ ˊɟɞɓɚɖɛŬŰɘəɏɠ (Touya et al., 2017). 

5.1.3. ɄɚɖɟɧŰɖŰŬ  

ɆɖɛŬɜŰɘəɧ ɟɧɚɞ ůŰɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɖɠ ŮɗŮɚɞɜŰɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ ɏɢŮɘ ɖ 

ŬˊɞɡůɑŬ ˊɚɖɟɧŰɖŰŬɠ ůŰŬ ŭŮŭɞɛɏɜŬ  ɤɠ ˊɟɞɠ Űɖɜ ˊŮɟɘɔɟŬűɘəɐ ˊɚɖɟɞűɞɟɑŬ Űɞɡɠ, Űɘɠ ɘŭɘɧŰɖŰŮɠ Űɞɡɠ 

əŬɘ Űɘɠ ɛŮŰŬɝɨ Űɞɡɠ ůɢɏůŮɘɠ. Ȱɢɞɡɜ ɔɑɜŮɘ ŬɟəŮŰɏɠ ɛŮɚɏŰŮɠ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ űŬɜŮɑ ɖ ŬˊɞɡůɑŬ əŬɘ ɖ 

ɏɚɚŮɘɣɖ ˊɚɖɟɧŰɖŰŬɠ ůŮ ůɨɜɞɚŬ ŮɗŮɚɞɜŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ. Ƀɘ Koukoletsos et al., (2012) 

ůɡɜŭɨŬůŬɜ ɔŮɤɛŮŰɟɘəɞɨɠ ˊŮɟɘɞɟɘůɛɞɨɠ əŬɘ ˊŮɟɘɞɟɘůɛɞɨɠ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ɩůŰŮ ɜŬ ŰŬɘɟɘɎɕɞɡɜ 

ŰŬ ŰɛɐɛŬŰŬ ɛɑŬɠ ɞŭɞɨ ůŰɞ OSM ɛŮ ŬɡŰɎ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŮ ɏɜŬ ɏɔəɡɟɞ ůɨɜɞɚɞ ŭŮŭɞɛɏɜɤɜ əŬɘ ɜŬ 

ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛɘŬ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ˊɚɖɟɧŰɖŰŬɠ. ɆŮ Ɏɚɚɖ ɛŮɚɏŰɖ, ɞɘ Hecht et al., (2013) ˊɟɧŰŮɘɜŬɜ 

ɛɘŬ ŬɜŰɘəŮɘɛŮɜɘəɐ ˊɟɞůɏɔɔɘůɖ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ˊɚɖɟɧŰɖŰŬɠ ůŰɖɜ ŬˊɞŰɨˊɤůɖ əŰɖɟɑɤɜ. Ƀ 

Haklay (2010) ŮɜŰɧˊɘůŮ ɛɘŬ ˊɟɞəŬŰɎɚɖɣɖ ůŰɖɜ əɎɚɡɣɖ ŭŮŭɞɛɏɜɤɜ Űɞɡ OSM Űɞɡ ȼɜɤɛɏɜɞɡ 

ȸŬůɘɚŮɑɞɡ ɤɠ ˊɟɞɠ Űɘɠ ˊɘɞ ŮɨˊɞɟŮɠ ˊŮɟɘɞɢɏɠ əŬɘ ɖ ɞˊɞɑŬ ůɢŮŰɘɕɧŰŬɜ ɛŮ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ɞɘ 

əɞɘɜɤɜɘəɎ ɞɟɘŬəɏɠ (əŬɘ ɚɘɔɧŰŮɟɞ ɢŬɟŰɞɔɟŬűɖɛɏɜŮɠ) ˊŮɟɘɞɢɏɠ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ŬɡŰɏɠ ɧˊɞɡ 

ɚŮɘŰɞɡɟɔɞɨɜ űɘɚŬɜɗɟɤˊɘəɎ ɘŭɟɨɛŬŰŬ əŬɘ ɞɟɔŬɜɘůɛɞɑ ˊɞɡ ŬˊŬɘŰɞɨɜ ŮɚŮɨɗŮɟŬ ŭŮŭɞɛɏɜŬ. Ƀɘ 

Brovelli et al., (2017) ŬɜɏˊŰɡɝŬɜ ɛɘŬ ŭɘŬŭɘəŰɡŬəɐ ŮűŬɟɛɞɔɐ ɔɘŬ Űɖ ůɨɔəɟɘůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɞɡ 

ɞŭɘəɞɨ ŭɘəŰɨɞɡ ɛɑŬɠ ˊŮɟɘɞɢɐɠ Űɞɡ OSM ɛŮ ŰŬ ŬɜŰɑůŰɞɘɢŬ ɏɔəɡɟŬ ŭŮŭɞɛɏɜŬ, ŮˊɘŰɟɏˊɞɜŰŬɠ Űɖɜ 

Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ˊɚɖɟɧŰɖŰŬɠ əŬɘ Űɖɠ ŬəɟɑɓŮɘŬɠ ɗɏůɖɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɞɡ OSM. Ƀɘ Ciepğuch et 

al., (2010) ůɡɜɏəɟɘɜŬɜ Űɖɜ ɢɤɟɘəɐ əɎɚɡɣɖ Űɞɡ OSM ɛŮ ŮəŮɑɜɖ Űɤɜ ɉŬɟŰɩɜ Google əŬɘ Űɤɜ 
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ɢŬɟŰɩɜ Bing əŬɘ ˊɟɞůŭɘɧɟɘůŬɜ ˊŮɟɘɞɢɏɠ ɛŮ ŭɘŬűɞɟŮŰɘəɎ ŮˊɑˊŮŭŬ əɎɚɡɣɖɠ ůŰŬ ŰɟɑŬ ŬɡŰɎ ůɨɜɞɚŬ 

ŭŮŭɞɛɏɜɤɜ. 

ȺɝŬəɞɚɞɡɗŮɑ ɜŬ ɘůɢɨŮɘ Ůˊɞɛɏɜɤɠ ɖ ŬˊɞɡůɑŬ ˊɚɖɟɧŰɖŰŬɠ əŬɘ  ˊɚɖɟɞűɞɟɘɩɜ ůŰŬ ŮɗŮɚɞɜŰɘəɎ 

ŭŮŭɞɛɏɜŬ ɛɑŬɠ ˊŮɟɘɞɢɐɠ, Űɧůɞ ɢɤɟɘəɎ ɧůɞ əŬɘ ɗŮɛŬŰɘəɎ, ŭɡůəɞɚŮɨɞɜŰŬɠ Űɖɜ ŮɝŬɔɤɔɐ ůɤůŰɩɜ 

ŬˊɞŰŮɚŮůɛɎŰɤɜ.  

5.1.4. ȰɚŮɔɢɞɘ ˊɚɖɟɧŰɖŰŬɠ 

ȼ ˊɟɞůˊɎɗŮɘŬ ŭɖɛɘɞɡɟɔɑŬɠ Ůɜɧɠ ŮɟɔŬɚŮɑɞɡ Űɞ ɞˊɞɑɞ ɗŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ ɜŬ ŮɚɏɔɢŮɘ əŬɘ 

ɜŬ ŬɝɘɞɚɞɔŮɑ Űɧůɞ Űɖɜ ˊɚɖɟɧŰɖŰŬ ɧůɞ əŬɘ Űɖ ůɡɜɏˊŮɘŬ Űɤɜ ŮɗŮɚɞɜŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɝŮəɑɜɖůŮ 

ŬɟɢɘəɎ Ŭˊɧ Űɖɜ Ůˊɘɚɞɔɐ Űɞɡ ůɡɛɛŮŰɞɢɘəɞɨ ɏɟɔɞɡ Űɞ ɞˊɞɑɞ ɗŬ ˊŬɟŮɑɢŮ ŰŬ ŮɗŮɚɞɜŰɘəɎ ŭŮŭɞɛɏɜŬ 

ˊɟɞɠ ɛŮɚɏŰɖ. ȼ Ůˊɘɚɞɔɐ ŬɡŰɐ ɐŰŬɜ Űɞ OpenStreetMap (OSM) ɤɠ Űɞ ˊɘɞ ɔɜɤůŰɧ ůɡɛɛŮŰɞɢɘəɧ ɏɟɔɞ 

ɔŮɤɔɟŬűɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ. ɆɡɜŮˊɩɠ, ɖ ɛŮɚɏŰɖ ŮˊɘəŮɜŰɟɩɗɖəŮ ůŰɘɠ ɢɤɟɘəɏɠ ɞɜŰɧŰɖŰŮɠ Űɞɡ OSM, 

Űɤɜ ɞˊɞɑɤɜ ɖ ɚɐɣɖ Űɞɡɠ ɏɔɘɜŮ Ŭˊɧ Űɖɜ ɘůŰɞůŮɚɑŭŬ Űɖɠ GeoFabrik (https://www.geofabrik.de/). Ƀɘ 

ɢɤɟɘəɏɠ ɞɜŰɧŰɖŰŮɠ ŮɑɜŬɘ: ɆɖɛŮɑŬ ȺɜŭɘŬűɏɟɞɜŰɞɠ (Points of Interest ï POIs), ȾŰɐɟɘŬ (Buildings), 

ɉɟɐůŮɘɠ ũɖɠ (Landuse), ūɨůɖ (Nature), Ƀŭɘəɧ ŭɑəŰɡɞ (Roads), Ɇɘŭɖɟɞŭɟɞɛɘəɧ ŭɑəŰɡɞ (Railways) 

Ɉŭɟɞɚɞɔɘəɧ ŭɑəŰɡɞ (Waterways). 

 ɋɠ ˊɟɩŰɖ ˊŬɟɎɛŮŰɟɞɠ Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɤɜ ŮɗŮɚɞɜŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ ůŰɞ 

ŮɟɔŬɚŮɑɞ ˊɞɡ ŮˊɟɧəŮɘŰɞ ɜŬ ŭɖɛɘɞɡɟɔɖɗŮɑ, ɛŮɚŮŰɐɗɖəŮ ɖ ˊɚɖɟɧŰɖŰŬ. ɆŰɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ Űɞɡ 

OSM ˊŬɟŬŰɖɟŮɑŰŬɘ ɛŮɔɎɚɖ ŮŰŮɟɞɔɏɜŮɘŬ, əŬɗɩɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɛɘŬ ɛŮɔɎɚɖ əŬɘ ŬɟəŮŰɎ 

ŬɜɞɛɞɘɞɔŮɜɐɠ ˊɞɘəɘɚɑŬ ˊɖɔɩɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ɏɢɞɡɜ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ. ȼ ˊɚɖɟɧŰɖŰŬ ŮɝŬɟŰɎŰŬɘ ůŮ 

ɛŮɔɎɚɞ ɓŬɗɛɧ Ŭˊɧ Űɖɜ ŮɛˊŮɘɟɑŬ əŬɘ ɔɜɩůɖ Űɞɡ əɎɗŮ ɢɟɐůŰɖ ŬɚɚɎ əŬɘ Ŭˊɧ Űɖɜ  ŮəɎůŰɞŰŮ ˊŮɟɘɞɢɐ 

ɛŮɚɏŰɖɠ. ɄɟɞəŮɘɛɏɜɞɡ ɜŬ ŬˊɞűŬɜɗŮɑ ɖ ɏɚɚŮɘɣɖ ɐ ɛɖ ˊɚɖɟɧŰɖŰŬɠ ůŰɞ ůɨɜɞɚɞ Űɤɜ ŮɗŮɚɞɜŰɘəɩɜ 

ŭŮŭɞɛɏɜɤɜ, ůəɞˊɧɠ Űɞɡ ŮɟɔŬɚŮɑɞɡ ɗŬ ɐŰŬɜ ɜŬ ŭɘŮɟŮɡɜɎ əŬŰɎ ˊɧůɞ ŰŬ ŭŮŭɞɛɏɜŬ Űɖɠ ˊŮɟɘɞɢɐɠ 

ŮɜŭɘŬűɏɟɞɜŰɞɠ ŮɑɜŬɘ ˊɚɐɟɖ, ɧůɞɜ ŬűɞɟɎ Űɖɜ ˊŮɟɘɔɟŬűɘəɐ ˊɚɖɟɞűɞɟɑŬ ˊɞɡ ɡˊɞŭŮɘəɜɨŮɘ Űɖɜ Űɘɛɐ 

Űɞɡ Ůɑŭɞɡɠ (type). ɀŮ ŬɡŰɧ Űɞɜ Űɟɧˊɞ, ɧɚŬ ŰŬ Ůɑŭɖ Űɖɠ əɎɗŮ ɞɜŰɧŰɖŰŬɠ ɗŬ əŬŰŬɔɟɎűɞɜŰŬɘ əŬɘ ɞ 

ɢɟɐůŰɖɠ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ əɟɑɜŮɘ Ŭɜ ɘəŬɜɞˊɞɘɞɨɜ Űɘɠ ŬɜɎɔəŮɠ Űɞɡ Ŭˊɧ ˊɚŮɡɟɎ ˊɚɖɟɧŰɖŰŬɠ. 

5.1.5. ȰɚŮɔɢɞɘ ůɡɜɏˊŮɘŬɠ  

ȼ ŭŮɨŰŮɟɖ ˊŬɟɎɛŮŰɟɞɠ Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ ˊɞɘɧŰɖŰŬɠ ˊɞɡ ɏˊɟŮˊŮ ɜŬ ˊŮɟɘɏɢŮɘ Űɞ ŮɟɔŬɚŮɑɞ, 

ŬűɞɟɎ Űɖɜ ɏɜɜɞɘŬ Űɖɠ ɚɞɔɘəɐɠ ůɡɜɏˊŮɘŬɠ. ȼ ɚɞɔɘəɐ ůɡɜɏˊŮɘŬ ɛˊɞɟŮɑ ɜŬ ŬɝɘɞɚɞɔɖɗŮɑ ɛŮ Ůɚɏɔɢɞɡɠ 

ˊɞɡ ŮɝŮŰɎɕɞɡɜ Űɘɠ ɢɤɟɘəɏɠ ɞɜŰɧŰɖŰŮɠ ɤɠ ˊɟɞɠ Űɘɠ Űɞˊɞɚɞɔɘəɏɠ Űɞɡɠ ůɢɏůŮɘɠ (ŮůɤŰŮɟɘəɐ ɚɞɔɘəɐ 

ůɡɜɏˊŮɘŬ) əŬɘ ɛŮ Ůɚɏɔɢɞɡɠ ˊɞɡ ŮɝŮŰɎɕɞɡɜ Űɖɜ Űɞˊɞ ï Ůɜɜɞɘɞɚɞɔɘəɐ ůɡɜɏˊŮɘŬ ɤɠ ˊɟɞɠ Űɖ ůɡɜɞɢɐ 

Űɖɠ ɔŮɤɛŮŰɟɑŬɠ əŬɘ Űɤɜ ˊŮɟɘɔɟŬűɘəɩɜ ɘŭɘɞŰɐŰɤɜ Űɤɜ ɞɜŰɞŰɐŰɤɜ (ŮɝɤŰŮɟɘəɐ ɚɞɔɘəɐ ůɡɜɏˊŮɘŬ) 

(ȺɘəɧɜŬ 5.3). ɆŰɞ əŮűɎɚŬɘɞ 1 ɏɔɘɜŮ ɛɑŬ ŬɜŬűɞɟɎ ůŮ ɞɟɘůɛɏɜŬ ˊɟɞɓɚɐɛŬŰŬ ŬůɡɜɏˊŮɘŬɠ ˊɞɡ 

ŮɜŰɞˊɑɕɞɜŰŬɘ ůŰɞ OSM (ȺɘəɧɜŬ 1.1, ȺɘəɧɜŬ 1.2, ȺɘəɧɜŬ 1.3) ůŰŬ ɞˊɞɑŬ ˊŬɟŬŰɖɟŮɑŰŬɘ ɧŰɘ 

ɞɟɘůɛɏɜŮɠ ɞɜŰɧŰɖŰŮɠ ɏɢɞɡɜ ŰɞˊɞɗŮŰɖɗŮɑ ɚŬɜɗŬůɛɏɜŬ (ˊ.ɢ ůŰɖɜ ȺɘəɧɜŬ 1.1 ɖ ůɖɛŮɘŬəɐ ɞɜŰɧŰɖŰŬ 

Űɖɠ ůŰɎůɖɠ ɚŮɤűɞɟŮɑɞɡ ɓɟɑůəŮŰŬɘ ˊɎɜɤ ůŰɞ ŭɟɧɛɞ) ɐ ɧŰɘ ɡˊɎɟɢŮɘ ŬůɡɛűɤɜɑŬ ˊŮɟɘɔɟŬűɘəɐɠ 

ˊɚɖɟɞűɞɟɑŬɠ ůŮ ɞɜŰɧŰɖŰŮɠ Űɖɠ ɑŭɘŬɠ ˊŮɟɘɞɢɐɠ (ˊ.ɢ ůŰɖɜ ȺɘəɧɜŬ 1.3 Űɞ əŰɐɟɘɞ ɏɢŮɘ ɢŬɟŬəŰɖɟɘůŰŮɑ 

ɤɠ ɞɘəɘůŰɘəɐ ˊŮɟɘɞɢɐ ɖ ɞˊɞɑŬ ŭŮ ůɡɜɎŭŮɘ ɛŮ Űɖɜ ˊŮɟɘɔɟŬűɐ Űɖɠ ɢɟɐůɖɠ ɔɖɠ Űɖɠ ŬɜŰɑůŰɞɘɢɖɠ 

ˊŮɟɘɞɢɐɠ ɖ ɞˊɞɑŬ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɤɠ ɓɘɞɛɖɢŬɜɘəɐ). ɇŬ ˊŬɟŬŭŮɑɔɛŬŰŬ ŬˊɞŰŮɚɞɨɜ ɞɟɘůɛɏɜŬ Ŭˊɧ ŰŬ 

ůűɎɚɛŬŰŬ ˊɞɡ ˊɟɏˊŮɘ ɜŬ ŭɘŮɟŮɡɜɖɗɞɨɜ əŬɘ Ŭűɞɟɞɨɜ Űɖɜ ɏɜɜɞɘŬ Űɖɠ Űɞˊɞ ï Ůɜɜɞɘɞɚɞɔɘəɐɠ 

https://www.geofabrik.de/
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ůɡɜɏˊŮɘŬɠ ŭɖɚŬŭɐ ɞɘ ɢɤɟɘəɏɠ ɞɜŰɧŰɖŰŮɠ ˊɟɏˊŮɘ ɜŬ ŮɚŮɔɢɗɞɨɜ ɛŮ əɟɘŰɐɟɘɞ Űɖ ɔŮɤɛŮŰɟɑŬ Űɞɡɠ əŬɘ 

Űɖɜ ˊŮɟɘɔɟŬűɘəɐ ˊɚɖɟɞűɞɟɑŬ Űɞɡ Ůɑŭɞɡɠ Űɞɡɠ. 

 

ȺɘəɧɜŬ 5. 3 Ɇɡɜɞɚɘəɐ ŮɘəɧɜŬ ˊɞɡ ŭŮɑɢɜŮɘ Űɖ ůɢɏůɖ Űɤɜ Ůɚɏɔɢɤɜ ˊɞɡ ˊɟɧəŮɘŰŬɘ ɜŬ ŮűŬɟɛɞůŰɞɨɜ  (ɓɏɚɖ) ɛŮ Űɘɠ 

ɢɤɟɘəɏɠ ɞɜŰɧŰɖŰŮɠ 

 

5.1.5.1. ȺůɤŰŮɟɘəɐ ɚɞɔɘəɐ ůɡɜɏˊŮɘŬ 

ȼ ŮůɤŰŮɟɘəɐ ɚɞɔɘəɐ ůɡɜɏˊŮɘŬ ŬűɞɟɎ Űɘɠ Űɞˊɞɚɞɔɘəɏɠ ůɢɏůŮɘɠ Űɤɜ ɢɤɟɘəɩɜ ɞɜŰɞŰɐŰɤɜ. ȰɜŬ 

ůɨɜɞɚɞ ŭŮŭɞɛɏɜɤɜ, ɔɘŬ ɜŬ ɗŮɤɟɖɗŮɑ ŬɝɘɧˊɘůŰɞ ůŮ ɛɑŬ ˊɟɩŰɖ űɎůɖ, ˊɟɏˊŮɘ ɜŬ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ 

ɞɟɗɏɠ Űɞˊɞɚɞɔɘəɏɠ ůɢɏůŮɘɠ. ɆɡɜŮˊɩɠ Űɞ ŮɟɔŬɚŮɑɞ ˊɟɘɜ Űɖɜ ŮűŬɟɛɞɔɐ Űɤɜ Űɞˊɞ ï Ůɜɜɞɘɞɚɞɔɘəɩɜ 

Ůɚɏɔɢɤɜ ŬɜɎ ɗŮɛŬŰɘəɧ ŮˊɑˊŮŭɞ, ɗŬ ɏˊɟŮˊŮ ɜŬ ŮűŬɟɛɧɕŮɘ ɏɜŬ ůɨɜɞɚɞ Űɞˊɞɚɞɔɘəɩɜ Ůɚɏɔɢɤɜ Űɤɜ 

ɢɤɟɘəɩɜ ɞɜŰɞŰɐŰɤɜ. ȰɢɞɜŰŬɠ ɤɠ ŮˊɘɚŮɔɛɏɜŮɠ ɢɤɟɘəɏɠ ɞɜŰɧŰɖŰŮɠ ŬɡŰɏɠ ˊɞɡ ˊŬɟɏɢɞɜŰŬɘ Ŭˊɧ Űɞ 

OSM, ůəɞˊɧɠ Űɞɡ ŮɟɔŬɚŮɑɞɡ ɗŬ ɐŰŬɜ ɖ ŮűŬɟɛɞɔɐ ɔŮɜɘəɩɜ Űɞˊɞɚɞɔɘəɩɜ Ůɚɏɔɢɤɜ ŮɝŮŰɎɕɞɜŰŬɠ Űɘɠ 

ˊɞɚɡɔɤɜɘəɏɠ ɞɜŰɧŰɖŰŮɠ (əŰɐɟɘŬ, ɢɟɐůŮɘɠ ɔɖɠ, ˊɞɚɨɔɤɜŬ űɨůɖɠ) ɤɠ ˊɟɞɠ Űɖɜ ŮˊɘəɎɚɡɣɖ (must not 

overlap) əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ Űɘɠ ɔɟŬɛɛɘəɏɠ ɞɜŰɧŰɖŰŮɠ (ɞŭɘəɧ ŭɑəŰɡɞ, ůɘŭɖɟɞŭɟɞɛɘəɧ ŭɑəŰɡɞ, 

ɡŭɟɞɚɞɔɘəɧ ŭɑəŰɡɞ) ŮɑŰŮ ɝŮɢɤɟɘůŰɎ ŮɑŰŮ ɛŮŰŬɝɨ Űɞɡɠ ɤɠ ˊɟɞɠ Űɖɜ ŮˊɘəɎɚɡɣɖ əŬɘ Űɖɜ Űɞɛɐ (must 

not overlap, must not intersect, must not self-overlap, must not self-intersect, must not overlap 

with). ũɘŬ ŬɡŰɧ Űɞ ɚɧɔɞ ŭɖɛɘɞɡɟɔɐɗɖəŮ ɛɑŬ ɚɑůŰŬ ɛŮ ɓŬůɘəɞɨɠ Űɞˊɞɚɞɔɘəɞɨɠ Ůɚɏɔɢɞɡɠ Űɤɜ 

ˊɞɚɡɔɩɜɤɜ əŬɘ Űɞɡ ŭɘəŰɨɞɡ ˊɞɡ ɗŬ ɏˊɟŮˊŮ ɜŬ ŮűŬɟɛɞůŰɞɨɜ (ɄɑɜŬəŬɠ 5.1). 
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ɄɞɚɨɔɤɜŬ ȹɑəŰɡɞ 

ɇŬ əŰɐɟɘŬ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ŮˊɘəŬɚɨˊŰɞɜŰŬɘ ɛŮŰŬɝɨ 

Űɞɡɠ 

ɇɞ ɞŭɘəɧ ŭɑəŰɡɞ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ŮˊɘəŬɚɨˊŰŮŰŬɘ Ŭˊɧ 

ŰɛɐɛŬ Ɏɚɚɖɠ ɔɟŬɛɛɐɠ 

Ƀɘ ɢɟɐůŮɘɠ ɔɖɠ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ŮˊɘəŬɚɨˊŰɞɜŰŬɘ 

ɛŮŰŬɝɨ Űɞɡɠ 

ɇɞ ɞŭɘəɧ ŭɑəŰɡɞ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ŮˊɘəŬɚɨˊŰŮŰŬɘ ɐ ɜŬ 

ŰɏɛɜŮŰŬɘ Ŭˊɧ əɎˊɞɘɞ ŰɛɐɛŬ Űɞɡ ŮŬɡŰɞɨ Űɖɠ 

ɇŬ əŰɐɟɘŬ ŭŮɜ ˊɟɏˊŮɘ ɜŬ əŬɚɨˊŰɞɡɜ Űɞ ɞŭɘəɧ 

ŭɑəŰɡɞ 

ɇɞ ɞŭɘəɧ ŭɑəŰɡɞ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ŮˊɘəŬɚɨˊŰŮŰŬɘ ɛŮ Űɞɜ 

ŮŬɡŰɧ Űɞɡ 

ɇŬ əŰɐɟɘŬ ŭŮɜ ˊɟɏˊŮɘ ɜŬ əŬɚɨˊŰɞɡɜ Űɞ 

ůɘŭɖɟɞŭɟɞɛɘəɧ ŭɑəŰɡɞ 

ɇɞ ůɘŭɖɟɞŭɟɞɛɘəɧ ŭɑəŰɡɞ ŭŮɜ ˊɟɏˊŮɘ ɜŬ 

ŮˊɘəŬɚɨˊŰŮŰŬɘ Ŭˊɧ ŰɛɐɛŬ Ɏɚɚɖɠ ɔɟŬɛɛɐɠ 

ɇŬ əŰɐɟɘŬ ŭŮɜ ˊɟɏˊŮɘ ɜŬ əŬɚɨˊŰɞɡɜ Űɞ 

ɡŭɟɞɚɞɔɘəɧ ŭɑəŰɡɞ 

ɇɞ ůɘŭɖɟɞŭɟɞɛɘəɧ ŭɑəŰɡɞ ŭŮɜ ˊɟɏˊŮɘ ɜŬ 

ŮˊɘəŬɚɨˊŰŮŰŬɘ ɐ ɜŬ ŰɏɛɜŮŰŬɘ Ŭˊɧ əɎˊɞɘɞ ŰɛɐɛŬ Űɞɡ 

ŮŬɡŰɞɨ Űɖɠ 

 ɇɞ ůɘŭɖɟɞŭɟɞɛɘəɧ ŭɑəŰɡɞ ŭŮɜ ˊɟɏˊŮɘ ɜŬ 

ŮˊɘəŬɚɨˊŰŮŰŬɘ ɛŮ Űɞɜ ŮŬɡŰɧ Űɞɡ 

 ɇɞ ɡŭɟɞɚɞɔɘəɧ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ŮˊɘəŬɚɨˊŰŮŰŬɘ Ŭˊɧ 

ŰɛɐɛŬ Ɏɚɚɖɠ ɔɟŬɛɛɐɠ 

 ɇɞ ɡŭɟɞɚɞɔɘəɧ ŭɑəŰɡɞ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ŮˊɘəŬɚɨˊŰŮŰŬɘ 

ɐ ɜŬ ŰɏɛɜŮŰŬɘ Ŭˊɧ əɎˊɞɘɞ ŰɛɐɛŬ Űɞɡ ŮŬɡŰɞɨ Űɖɠ 

 ɇɞ ɡŭɟɞɚɞɔɘəɧ ŭɑəŰɡɞ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ŮˊɘəŬɚɨˊŰŮŰŬɘ 

ɛŮ Űɞɜ ŮŬɡŰɧ Űɞɡ 

 ɇɞ ɞŭɘəɧ ŭɑəŰɡɞ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ŮˊɘəŬɚɨˊŰŮŰŬɘ ɛŮ Űɞ 

ůɘŭɖɟɞŭɟɞɛɘəɧ ŭɑəŰɡɞ 

 ɇɞ ɞŭɘəɧ ŭɑəŰɡɞ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ŮˊɘəŬɚɨˊŰŮŰŬɘ ɛŮ Űɞ 

ɡŭɟɞɚɞɔɘəɧ ŭɑəŰɡɞ 

ɄɑɜŬəŬɠ 5. 1 ȿɑůŰŬ ɛŮ ɓŬůɘəɞɨɠ Űɞˊɞɚɞɔɘəɞɨɠ Ůɚɏɔɢɞɡɠ Űɤɜ ˊɞɚɡɔɩɜɤɜ əŬɘ Űɞɡ ŭɘəŰɨɞɡ 

 ȳůɞɜ ŬűɞɟɎ Űɖɜ ŮˊɘəɎɚɡɣɖ Űɤɜ ˊɞɚɡɔɤɜɘəɩɜ ɞɜŰɞŰɐŰɤɜ, ɏɜŬɠ Ůˊɘˊɚɏɞɜ ɏɚŮɔɢɞɠ ˊɞɡ ɗŬ 

ɛˊɞɟɞɨůŮ ɜŬ ˊŮɟɘɚɖűɗŮɑ ůŰɞɡɠ Űɞˊɞɚɞɔɘəɞɨɠ Ůɚɏɔɢɞɡɠ ŮɑɜŬɘ ɖ ŮɨɟŮůɖ Űɤɜ Sliver Polygons 

(ȺɘəɧɜŬ 5.4).  
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ȺɘəɧɜŬ 5. 4 ɄŬɟɎŭŮɘɔɛŬ Sliver Polygon 

ɇŬ Sliver Polygons ŮɑɜŬɘ ɛɘəɟɎ, ůŰŮɜɎ ˊɞɚɡɔɤɜɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊɞɡ ŮɛűŬɜɑɕɞɜŰŬɘ əŬŰɎ 

ɛɐəɞɠ Űɤɜ ɞɟɑɤɜ ˊɞɚɡɔɩɜɤɜ ˊɞɡ ŮˊɘəŬɚɨˊŰɞɜŰŬɘ ŮůűŬɚɛɏɜŬ əŬɘ ŭɖɛɘɞɡɟɔɞɨɜ ůűɎɚɛŬŰŬ 

ŰɞˊɞɚɞɔɑŬɠ. ȼ ɛŬɗɖɛŬŰɘəɐ ůɡɜɗɐəɖ ˊɞɡ ŮűŬɟɛɧɕŮŰŬɘ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŭɘŮɟŮɡɜɖɗŮɑ Ŭɜ ɏɜŬ 

ˊɞɚɨɔɤɜɞ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɤɠ Sliver ŮɑɜŬɘ: ȺɛɓŬŭɧɜ ˊɞɚɡɔɩɜɞɡ/ɄŮɟɑɛŮŰɟɞ ˊɞɚɡɔɩɜɞɡ <=1.ɇŬ 

ˊɞɚɨɔɤɜŬ ŬɡŰɎ ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ Ŭˊɧ ůűɎɚɛŬŰŬ ɗɏůɖɠ Űɤɜ ɞɜŰɞŰɐŰɤɜ ˊɞɡ ɡˊɎɟɢɞɡɜ ůŰɞ ůɨɜɞɚɞ 

ŭŮŭɞɛɏɜɤɜ ˊɞɡ ŮɘůɎɔŮŰŬɘ əŬɘ ůɡɔəŮəɟɘɛɏɜŬ Ŭˊɧ ŮˊɘəŬɚɨɣŮɘɠ ŭɨɞ ɐ ˊŮɟɘůůɧŰŮɟɤɜ ɞɜŰɞŰɐŰɤɜ, 

Ŭˊɧ ɛŮŰŬŰɟɞˊɏɠ ɔɟŬɛɛɘəɩɜ ɞɜŰɞŰɐŰɤɜ ůŮ ˊɞɚɡɔɤɜɘəɏɠ, Ŭˊɧ ɛɑŬ ɔɟŬɛɛɐ ˊɞɡ ŰɏɛɜŮŰŬɘ ɛŮ Űɞɜ 

ŮŬɡŰɧ Űɖɠ əŬɘ ŭɖɛɘɞɡɟɔŮɑ ɏɜŬ ɓɟɧɢɞ əɞɜŰɎ ůŰɞ Ɏəɟɞ Űɖɠ ɐ Ŭəɧɛɖ əŬɘ Ŭˊɧ ůűɎɚɛŬŰŬ Űɤɜ 

ɢɟɖůŰɩɜ ˊɞɡ ŮɘůɎɔɞɡɜ ŭŮŭɞɛɏɜŬ ůŰɞ OSM əŬɘ ŭŮɜ ŮűŬɟɛɧɕɞɡɜ Űɞ əŬŰɎɚɚɖɚɞ ŮˊɑˊŮŭɞ 

ɛŮɔɏɗɡɜůɖɠ. ɆɡɜŮˊɩɠ ɖ ŭɘŮɟŮɨɜɖůɖ Űɞɡɠ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ůɡɛˊŮɟɘɚɖűɗŮɑ ůŰɖɜ ŮűŬɟɛɞɔɐ ɔŮɜɘəɩɜ 

Űɞˊɞɚɞɔɘəɩɜ Ůɚɏɔɢɤɜ ɏŰůɘ ɩůŰŮ ɞ ɢɟɐůŰɖɠ ɜŬ ɔɜɤɟɑɕŮɘ Űɖɜ ɨˊŬɟɝɖ Űɞɡɠ. 

5.1.5.2. ȺɝɤŰŮɟɘəɐ ɚɞɔɘəɐ ůɡɜɏˊŮɘŬ 

ȼ ŮɝɤŰŮɟɘəɐ ɚɞɔɘəɐ ůɡɜɏˊŮɘŬ ŬűɞɟɎ Űɖ ɛŮɚɏŰɖ Űɤɜ ɢɤɟɘəɩɜ ɞɜŰɞŰɐŰɤɜ ůɡɜŭɡɎɕɞɜŰŬɠ Űɘɠ 

Űɞˊɞɚɞɔɘəɏɠ əŬɘ Ůɜɜɞɘɞɚɞɔɘəɏɠ Űɞɡɠ ůɢɏůŮɘɠ. (Űɞˊɞ-Ůɜɜɞɘɞɚɞɔɘəɐ ůɡɜɏˊŮɘŬ). Ƀɘ ɢɤɟɘəɏɠ ɞɜŰɧŰɖŰŮɠ 

ˊɞɡ ŭɘŬŰɑɗŮɜŰŬɘ Ŭˊɧ Űɞ OSM ɗŬ ɏˊɟŮˊŮ ɜŬ ɛŮɚŮŰɖɗɞɨɜ ɛŮ əɟɘŰɐɟɘɞ Űɖ ɔŮɤɛŮŰɟɑŬ ŬɚɚɎ əŬɘ Űɘɠ 

ˊŮɟɘɔɟŬűɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ Űɞɡɠ ɩůŰŮ ɜŬ ɗŮɤɟɞɨɜŰŬɘ ůŮ ɏɜŬ ɓŬɗɛɧ ŬɝɘɧˊɘůŰŮɠ. ȺəŰɧɠ Ŭˊɧ Űɖ 

ɔŮɤɛŮŰɟɑŬ, ɖ ɨˊŬɟɝɖ ˊɚɖɗɩɟŬɠ ŮŰɘəŮŰɩɜ (tags) ˊŬɟɏɢŮɘ ɏɜŬ ˊɚɞɨůɘɞ Ůɜɜɞɘɞɚɞɔɘəɧ ůɨɜɞɚɞ 

ŭŮŭɞɛɏɜɤɜ əŬɘ ɏŰůɘ ɛˊɞɟɞɨɜ ɜŬ ŭɘŮɟŮɡɜɖɗɞɨɜ ɞɘ Űɞˊɞ-Ůɜɜɞɘɞɚɞɔɘəɏɠ ůɢɏůŮɘɠ Űɞɡɠ. ɆɡɔəŮəɟɘɛɏɜŬ, 

ɖ ˊŮɟɘɔɟŬűɘəɐ ˊɚɖɟɞűɞɟɑŬ Űɞɡ Ůɑŭɞɡɠ Űɤɜ ɞɜŰɞŰɐŰɤɜ ůɡɜŭɏŮŰŬɘ ɛŮ Űɖ ůɤůŰɐ ɔŮɤɛŮŰɟɘəɐ ɗɏůɖ 

ˊɞɡ ˊɟɏˊŮɘ ɜŬ ɏɢɞɡɜ əŬɘ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ŬˊɞŰŮɚŮɑ əɟɘŰɐɟɘɞ Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ ůɡɜɏˊŮɘŬɠ. 

Ⱥˊɞɛɏɜɤɠ Űɞ ŮɟɔŬɚŮɑɞ ŮűŬɟɛɞɔɐɠ ɗŬ ɏˊɟŮˊŮ ɜŬ ˊŮɟɘɏɢŮɘ ɛɑŬ ɚŮɘŰɞɡɟɔɑŬ ɖ ɞˊɞɑŬ ɜŬ ŬɝɘɞɚɞɔŮɑ Űɖɜ 

ŰɞˊɞɚɞɔɑŬ Űɤɜ ɢɤɟɘəɩɜ ɞɜŰɞŰɐŰɤɜ ɚŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɖ ŰŬɡŰɧɢɟɞɜŬ Űɖɜ ŮɜɜɞɘɞɚɞɔɑŬ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ ɧˊɤɠ ˊŮɟɘɔɟɎűɞɜŰŬɘ Ŭˊɧ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɔɜɤɟɑůɛŬŰɎ Űɞɡɠ (attributes).  

ȷɟɢɘəɎ, ɛŮɚŮŰɐɗɖəŮ əŬŰɎ ˊɧůɞ ŰŬ ɆɖɛŮɑŬ ȺɜŭɘŬűɏɟɞɜŰɞɠ (ɆȺ) ɓɟɑůəɞɜŰŬɘ ůŮ ůɤůŰɐ ɗɏůɖ 

ůŮ ůɢɏůɖ ɛŮ ɎɚɚŬ ɗŮɛŬŰɘəɎ ŮˊɑˊŮŭŬ (əŰɐɟɘŬ, ˊɞɚɨɔɤɜŬ űɨůɖɠ, ɞŭɘəɧ ŭɑəŰɡɞ, ůɘŭɖɟɞŭɟɞɛɘəɧ 
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ŭɑəŰɡɞ) ůɨɛűɤɜŬ ɛŮ Űɖɜ ɏɜɜɞɘŬ Űɖɠ ˊŮɟɘɔɟŬűɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ Űɞɡɠ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ ɛɑŬ 

əŬűŮŰɏɟɘŬ ɗŬ ˊɟɏˊŮɘ ɜŬ ɓɟɑůəŮŰŬɘ ŮɜŰɧɠ əŰɖɟɑɞɡ əŬɘ ˊŬɟɎɚɚɖɚŬ ŮəŰɧɠ ŭɟɧɛɞɡ, ɛɑŬ ůŰɎůɖ Űɞɡ 

ŰɟŬɛ ɜŬ ɓɟɑůəŮŰŬɘ ˊɎɜɤ ůŮ ůɘŭɖɟɞŭɟɞɛɘəɐ ɔɟŬɛɛɐ əŬɘ ŰŬɡŰɧɢɟɞɜŬ ŮəŰɧɠ əŰɖɟɑɞɡ, ə.Ɏ.  

ũɘŬ Űɞ ůəɞˊɧ ŬɡŰɧ ŭɖɛɘɞɡɟɔɐɗɖəŮ ɛɑŬ Ŭɟɢɘəɐ ɚɑůŰŬ (ɄɑɜŬəŬɠ 5.2) ɛŮ ɓŬůɘəɞɨɠ Űɞˊɞ ï 

Ůɜɜɞɘɞɚɞɔɘəɞɨɠ ˊŮɟɘɞɟɘůɛɞɨɠ ɛŮŰŬɝɨ ůɖɛŮɑɤɜ ŮɜŭɘŬűɏɟɞɜŰɞɠ əŬɘ Ɏɚɚɤɜ ɗŮɛŬŰɘəɩɜ Ůˊɘˊɏŭɤɜ  

ˊɞɡ ɏˊɟŮˊŮ ɜŬ ŮűŬɟɛɞůŰɞɨɜ ůŰɞ ŮɟɔŬɚŮɑɞ. 

 

 

ɆɖɛŮɑŬ ȺɜŭɘŬűɏɟɞɜŰɞɠ 

ɆɡɔəŮəɟɘɛɏɜŬ ɆȺ ˊɟɏˊŮɘ ɜŬ ɓɟɑůəɞɜŰŬɘ ŮɜŰɧɠ əŰɖɟɑɤɜ 

ɆɡɔəŮəɟɘɛɏɜŬ ɆȺ ˊɟɏˊŮɘ ɜŬ ɓɟɑůəɞɜŰŬɘ ŮəŰɧɠ əŰɖɟɑɤɜ 

ɆɡɔəŮəɟɘɛɏɜŬ ɆȺ ˊɟɏˊŮɘ ɜŬ ɓɟɑůəɞɜŰŬɘ ˊɎɜɤ ůŮ ŭɘŬůŰŬɡɟɩůŮɘɠ Űɞɡ ɞŭɘəɞɨ ŭɘəŰɨɞɡ 

ɆɡɔəŮəɟɘɛɏɜŬ ɆȺ ˊɟɏˊŮɘ ɜŬ ɓɟɑůəɞɜŰŬɘ ˊɎɜɤ ůŮ ŭɘŬůŰŬɡɟɩůŮɘɠ Űɞɡ ůɘŭɖɟɞŭɟɞɛɘəɞɨ ŭɘəŰɨɞɡ 

ɆɡɔəŮəɟɘɛɏɜŬ ɆȺ ˊɟɏˊŮɘ ɜŬ ɓɟɑůəɞɜŰŬɘ ˊɎɜɤ ůŮ ŭɘŬůŰŬɡɟɩůŮɘɠ Űɞɡ ɞŭɘəɞɨ əŬɘ Űɞɡ 

ůɘŭɖɟɞŭɟɞɛɘəɞɨ ŭɘəŰɨɞɡ 

ɆɡɔəŮəɟɘɛɏɜŬ ɆȺ ˊɟɏˊŮɘ ɜŬ ɓɟɑůəɞɜŰŬɘ ŮɜŰɧɠ Űɤɜ ˊɞɚɡɔɩɜɤɜ ɢɟɐůŮɤɠ ɔɖɠ 

ɆɡɔəŮəɟɘɛɏɜŬ ɆȺ ˊɟɏˊŮɘ ɜŬ ɓɟɑůəɞɜŰŬɘ ŮəŰɧɠ Űɤɜ ˊɞɚɡɔɩɜɤɜ Űɖɠ űɨůɖɠ 

ɄɑɜŬəŬɠ 5. 2 ȿɑůŰŬ ɛŮ ɓŬůɘəɞɨɠ Űɞˊɞ-Ůɜɜɞɘɞɚɞɔɘəɞɨɠ ˊŮɟɘɞɟɘůɛɞɨɠ Űɤɜ ɆȺ 

 

 

 

 

 

ɆŰɖ ůɡɜɏɢŮɘŬ, ɛŮɚŮŰɩɜŰŬɠ Űɘɠ ɢɤɟɘəɏɠ ɞɜŰɧŰɖŰŮɠ Űɞɡ OSM, ŭɖɛɘɞɡɟɔɐɗɖəŮ ɛɑŬ Ůˊɘˊɚɏɞɜ 

ɚɑůŰŬ (ɄɑɜŬəŮɠ 5.3a əŬɘ 5.3ɓ) ɛŮ ɓŬůɘəɞɨɠ Űɞˊɞ-Ůɜɜɞɘɞɚɞɔɘəɞɨɠ ˊŮɟɘɞɟɘůɛɞɨɠ ɛŮŰŬɝɨ Űɤɜ 

ůɖɛŮɑɤɜ ŮɜŭɘŬűɏɟɞɜŰɞɠ əŬɘ Űɤɜ ɡˊɧɚɞɘˊɤɜ ɗŮɛŬŰɘəɩɜ Ůˊɘˊɏŭɤɜ ůɨɛűɤɜŬ ɛŮ Űɖɜ ˊŮɟɘɔɟŬűɘəɐ 

ˊɚɖɟɞűɞɟɑŬ Űɞɡ Ůɑŭɞɡɠ Űɞɡ əɎɗŮ ůɖɛŮɑɞɡ. 
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ȺɜŰɧɠ əŰɖɟɑɤɜ ȺəŰɧɠ əŰɖɟɑɤɜ ȺəŰɧɠ 

ˊɞɚɡɔɩɜɤ

ɜ űɨůɖɠ 

ȺɜŰɧɠ 

ˊɞɚɡɔɩɜ

ɤɜ űɨůɖɠ 

ȺɜŰɧɠ 

ˊɞɚɡɔɩɜɤ

ɜ ɢɟɐůŮɤɠ 

ɔɖɠ 

ɄɎɜɤ 

ůŮ 

ŭɘŬůŰŬ

ɡɟɩůŮɘ

ɠ Űɞɡ 

ɞŭɘəɞɨ 

ŭɘəŰɨɞɡ 

ȺəŰɧɠ 

Űɞɡ 

ɞŭɘəɞɨ 

ŭɘəŰɨɞɡ 

ɄɎɜɤ ůŮ 

ŭɘŬůŰŬɡɟɩ

ůŮɘɠ Űɞɡ 

ůɘŭɖɟɞŭɟɞ

ɛɘəɞɨ 

ŭɘəŰɨɞɡ 

ȺəŰɧɠ Űɞɡ 

ɡŭɟɞɚɞɔɘəɞɨ 

ŭɘəŰɨɞɡ 
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ɆŰɞɡɠ ɄɑɜŬəŮɠ 5.3a əŬɘ 5.3b ˊŬɟŬŰɖɟŮɑŰŬɘ Űɞ Ůɑŭɞɠ Űɞɡ əɎɗŮ ɆȺ əŬɘ ɞ ɏɚŮɔɢɞɠ ůŰɞɜ ɞˊɞɑɞ ˊɟɏˊŮɘ 

ɜŬ ůɡɛɛŮŰɏɢŮɘ. ɃɟɘůɛɏɜŬ ɆȺ ˊɟɏˊŮɘ ɜŬ ŮɚŮɔɢɗɞɨɜ ɤɠ ˊɟɞɠ ˊŮɟɘůůɧŰŮɟŬ Ŭˊɧ ɏɜŬ ɗŮɛŬŰɘəɎ 

ŮˊɑˊŮŭŬ. 

Ⱥˊɞɛɏɜɤɠ Űɞ ŮɟɔŬɚŮɑɞ ˊɞɡ ɗŬ ŬɜŬˊŰɡɢɗŮɑ, ɗŬ ˊɟɏˊŮɘ ɜŬ ŮűŬɟɛɧɕŮɘ Űɞɡɠ ˊŬɟŬˊɎɜɤ Űɞˊɞ - 

Ůɜɜɞɘɞɚɞɔɘəɞɨɠ ˊŮɟɘɞɟɘůɛɞɨɠ, ɜŬ ɓɟɑůəŮɘ ůŮ əɎɗŮ ɛɑŬ Ŭˊɧ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ Űɘɠ ŮůűŬɚɛɏɜŮɠ 

ɢɤɟɘəɏɠ ɞɜŰɧŰɖŰŮɠ ˊɞɡ ŮɝŮŰɎůŰɖəŬɜ əŬɘ ɡˊɎɟɢɞɡɜ ůŰɞ ůɨɜɞɚɞ ŭŮŭɞɛɏɜɤɜ, ɜŬ Űɘɠ ŮˊɘůɖɛŬɑɜŮɘ 

əŬŰŬɢɤɟɩɜŰŬɠ ŰŮɠ ůŰɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ əŬɘ ɜŬ Űɘɠ ɞˊŰɘəɞˊɞɘŮɑ, ŭɑɜɞɜŰŬɠ ůŰɞ ɢɟɐůŰɖ Űɖ 

ŭɡɜŬŰɧŰɖŰŬ ŭɘɧɟɗɤůɖɠ Űɞɡɠ. Ⱥˊɘˊɚɏɞɜ ɖ ɚŮɘŰɞɡɟɔɑŬ ŬɡŰɐ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ˊŮɟɘɏɢŮɘ əŬɘ Űɖɜ 

ŬˊɧůŰŬůɖ Űɖɠ əɎɗŮ ŮůűŬɚɛɏɜɖɠ ɢɤɟɘəɐɠ ɞɜŰɧŰɖŰŬɠ Ŭˊɧ Űɞ ɗŮɛŬŰɘəɧ ŮˊɑˊŮŭɞ ŬɜŬűɞɟɎɠ. ȷɡŰɧ ɗŬ 
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ɐŰŬɜ ɘŭɘŬɑŰŮɟŬ ɢɟɐůɘɛɞ ɔɘŬ Űɞ ɢɟɐůŰɖ, əŬɗɩɠ ˊɞɚɚɏɠ űɞɟɏɠ ɖ Ŭˊɧəɚɘůɖ ŮɑɜŬɘ ˊɞɚɨ ɛɘəɟɐ əŬɘ 

ɛˊɞɟŮɑ ɜŬ ɗŮɤɟɖɗŮɑ ŬɛŮɚɖŰɏŬ ŬɜɎɚɞɔŬ ɛŮ Űɖɜ əɚɑɛŬəŬ ŮɟɔŬůɑŬɠ.  

ȼ ŮűŬɟɛɞɔɐ Űɞˊɞ-Ůɜɜɞɘɞɚɞɔɘəɩɜ Ůɚɏɔɢɤɜ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ŮɛˊɚɞɡŰɘůŰŮɑ ˊŮɟŬɘŰɏɟɤ, 

ŮɟŮɡɜɩɜŰŬɠ ůŮ ɞɟɘůɛɏɜŬ ɗŮɛŬŰɘəɎ ŮˊɑˊŮŭŬ ˊɞɡ ŰŬɡŰɑɕɞɜŰŬɘ ŮɜɜɞɘɞɚɞɔɘəɎ, Ŭɜ ɡˊɎɟɢŮɘ 

ůɡɛɓŬŰɧŰɖŰŬ ůŰɘɠ ˊŮɟɘɔɟŬűɘəɏɠ Űɞɡɠ ˊɚɖɟɞűɞɟɑŮɠ əŬɘ ůŮ Űɘ ɓŬɗɛɧ. ȳˊɤɠ ŮɑŭŬɛŮ əŬɘ ůŰɖɜ 

ŮɜɧŰɖŰŬ 4.1 ůŰɞɜ ɄɑɜŬəŬ 4.7 ɛŮ ŰŬ Ůɑŭɖ Űɤɜ ɢɟɐůŮɤɜ ɔɖɠ Űɞɡ OSM əŬɘ ůŰɞɡɠ ɄɑɜŬəŮɠ 4.9a əŬɘ 

4.9b ɛŮ ŰŬ Ůɑŭɖ Űɤɜ əŰɖɟɑɤɜ Űɞɡ OSM, ɞɟɘůɛɏɜŮɠ Űɘɛɏɠ ˊɞɡ ˊŬɑɟɜɞɡɜ ŰŬ əŰɐɟɘŬ əŬɘ ɞɘ ɢɟɐůŮɘɠ 

ɔɖɠ ŰŬɡŰɑɕɞɜŰŬɘ əŬɗɩɠ əŬɘ ɞɟɘůɛɏɜŮɠ Űɘɛɏɠ Űɤɜ əŰɖɟɑɤɜ əŬɘ Űɤɜ ɆȺ. ȺɑɜŬɘ ŮˊɧɛŮɜɞ ɚɞɘˊɧɜ ɜŬ 

ɢɟŮɘɎɕŮŰŬɘ ɛɑŬ Ůˊɘˊɚɏɞɜ ŭɘŮɟŮɨɜɖůɖ ůŰɞ əŬŰɎ ˊɧůɞ ůŮ ɛɑŬ ůɡɔəŮəɟɘɛɏɜɖ ˊŮɟɘɞɢɐ ŰŬ ɗŮɛŬŰɘəɎ 

ŮˊɑˊŮŭŬ ˊŬɟɏɢɞɡɜ ůɡɛɓŬŰɏɠ ɢɤɟɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ. ȷɜ ŭɖɚŬŭɐ ɛɑŬ ɢɟɐůɖ ɔɖɠ ɏɢŮɘ ˊɟɞůŭɘɞɟɘůŰŮɑ 

ɤɠ ɓɘɞɛɖɢŬɜɘəɐ əŬɘ ŰŬ əŰɐɟɘŬ ˊɞɡ ɡˊɎɟɢɞɡɜ ŮəŮɑ ɏɢɞɡɜ Ůˊɑůɖɠ Űɞ ɢŬɟŬəŰɖɟɘůɛɧ ŬɡŰɧ ɐ Ŭɜ ɏɢɞɡɜ 

ɢŬɟŬəŰɖɟɘůɛɧ əŬŰɞɘəɑŬɠ ŮɑɜŬɘ əɎŰɘ ˊɞɡ ˊɟɏˊŮɘ ɜŬ ŬɝɘɞɚɞɔɖɗŮɑ əŬɘ ŬɜŰɘəŬŰɞˊŰɟɑɕŮɘ Űɞ ɓŬɗɛɧ Űɖɠ 

ůɡɜɏˊŮɘŬɠ ˊɞɡ ɡˊɎɟɢŮɘ ůŰɞ ůɨɜɞɚɞ ŭŮŭɞɛɏɜɤɜ. 

ɄɟɞəŮɘɛɏɜɞɡ ɜŬ ŮűŬɟɛɞůŰŮɑ ɞ ˊŬɟŬˊɎɜɤ ɏɚŮɔɢɞɠ, Űɞ ŮɟɔŬɚŮɑɞ ɗŬ ɏˊɟŮˊŮ ɜŬ ŮɝŮŰɎůŮɘ Ŭɜ 

ɡˊɎɟɢŮɘ ŰŬɨŰɘůɖ ůŰɞ ˊŮŭɑɞ Űɞɡ Ůɑŭɞɡɠ ɛŮŰŬɝɨ Űɤɜ ɆȺ əŬɘ Űɤɜ əŰɖɟɑɤɜ, Űɤɜ ɢɟɐůŮɤɜ ɔɖɠ əŬɘ Űɤɜ 

ˊɞɚɡɔɩɜɤɜ űɨůɖɠ. ȳůɞɜ ŬűɞɟɎ Űɘɠ ˊɞɚɡɔɤɜɘəɏɠ ɞɜŰɧŰɖŰŮɠ, ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ŮűŬɟɛɞůŰɞɨɜ 

ɝŮɢɤɟɘůŰɞɑ ɏɚŮɔɢɞɘ ɛɧɜɞ ɔɘŬ ŬɡŰɏɠ, ɧˊɞɡ ůŮ ŬɡŰɐ Űɖɜ ˊŮɟɑˊŰɤůɖ Űɞ ŮɟɔŬɚŮɑɞ ŭŮɜ ɗŬ 

ɚŮɘŰɞɡɟɔɞɨůŮ ɛɧɜɞ ɤɠ ɏɜŬ ŮɟɔŬɚŮɑɞ ŮɨɟŮůɖɠ əɞɘɜɩɜ ˊŮŭɑɤɜ ɤɠ ˊɟɞɠ Űɞ Ůɑŭɞɠ, ŬɚɚɎ ɗŬ 

ŭɘŮɟŮɡɜɞɨůŮ əŬɘ Űɞ ɓŬɗɛɧ Űɖɠ ŰŬɨŰɘůɖɠ ˊɞɡ ɡˊɎɟɢŮɘ. ɆɡɔəŮəɟɘɛɏɜŬ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ɓɟɑůəŮɘ 

ŰŬɡŰɧɢɟɞɜŬ ˊɞɘŮɠ ˊŮɟɘɞɢɏɠ əŬɚɨˊŰɞɜŰŬɘ ˊŮɟɘɔɟŬűɘəɎ Ŭˊɧ Űɖɜ ɛɑŬ ɞɜŰɧŰɖŰŬ Ůɜɩ Ŭˊɧ Űɖɜ Ɏɚɚɖ 

ɧɢɘ, ɜŬ ɓɟɑůəŮɘ Űɘɠ ˊŮɟɘɞɢɏɠ ɧˊɞɡ ɡˊɎɟɢŮɘ ˊŮɟɘɔɟŬűɘəɐ ˊɚɖɟɞűɞɟɑŬ əŬɘ Ŭˊɧ Űɘɠ ŭɨɞ əŬɘ Űɏɚɞɠ Ŭɜ 

ŬɡŰɐ ɖ ˊɚɖɟɞűɞɟɑŬ ŰŬɡŰɑɕŮŰŬɘ ɛŮŰŬɝɨ Űɤɜ ŭɨɞ ˊɖɔɩɜ. 

ɆɡɜɞɚɘəɎ, ɞɘ ŭɘŬŭɘəŬůɑŮɠ Űɤɜ Ůɚɏɔɢɤɜ əŬɚɨˊŰɞɡɜ ɏɜŬ ɛŮɔɎɚɞ Ůɨɟɞɠ Űɤɜ Ůɚɏɔɢɤɜ 

ˊɚɖɟɧŰɖŰŬɠ əŬɘ ůɡɜɏˊŮɘŬɠ ˊɞɡ ɗŬ ɏˊɟŮˊŮ ɜŬ ɔɑɜɞɜŰŬɘ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɖɠ 

ŮɗŮɚɞɜŰɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ Űɞɡ OSM ůɡɜŭɡɎɕɞɜŰŬɠ Űɖɜ ŰɞˊɞɚɞɔɑŬ Űɤɜ ɢɤɟɘəɩɜ ɞɜŰɞŰɐŰɤɜ, Űɖ 

ɔŮɤɛŮŰɟɑŬ Űɞɡɠ, Űɖɜ ŮɜɜɞɘɞɚɞɔɑŬ əŬɘ Űɖɜ ˊŮɟɘɔɟŬűɘəɐ ˊɚɖɟɞűɞɟɑŬ Űɞɡɠ, Ůɜɩ ˊɟɞɠ ŭɘŮɡəɧɚɡɜůɖ 

Űɞɡ ɢɟɐůŰɖ Űɞ ŮɟɔŬɚŮɑɞ ŮɝɎɔŮɘ ɔɘŬ Űɖɜ əɎɗŮ ŭɘŬŭɘəŬůɑŬ ˊɑɜŬəŮɠ ɛŮ ůŰŬŰɘůŰɘəɞɨɠ ŭŮɑəŰŮɠ Űɤɜ 

ŬˊɞŰŮɚŮůɛɎŰɤɜ. 

5.1.6. ȹɖɛɘɞɡɟɔɑŬ Ůɚɏɔɢɤɜ ůŰɞ ɚɞɔɘůɛɘəɧ ɆũɄ ArcGIS 

ȼ ˊŬɟŬˊɎɜɤ ɗŮɤɟɖŰɘəɐ ˊɟɞůɏɔɔɘůɖ Űɤɜ Ůɚɏɔɢɤɜ ˊɞɡ ˊɟɏˊŮɘ ɜŬ ɔɑɜɞɡɜ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ 

Űɖɠ ˊɚɖɟɧŰɖŰŬɠ əŬɘ Űɖɠ ůɡɜɏˊŮɘŬɠ ůŮ ɏɜŬ ůɨɜɞɚɞ ŮɗŮɚɞɜŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ, ˊɟɞəŮɘɛɏɜɞɡ ɜŬ 

ŬˊɞəŰɐůŮɘ ˊɟŬəŰɘəɐ ŮűŬɟɛɞɔɐ ɏˊɟŮˊŮ ɜŬ ɓɟŮɗŮɑ ɏɜŬ ɆũɄ ˊɞɡ ɜŬ ˊŮɟɘɏɢŮɘ əŬŰɎɚɚɖɚŬ ŮɟɔŬɚŮɑŬ 

ɔɘŬ Űɖɜ ŮəŰɏɚŮůɖ Űɖɠ ůŮ ɛɑŬ ůɡɔəŮəɟɘɛɏɜɖ ˊŮɟɘɞɢɐ. ɆɡɜŮˊɩɠ ɤɠ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ ŮˊɘɚɏɢɗɖəŮ ɞ 

ȹɐɛɞɠ ȷɗɖɜŬɑɤɜ əŬɘ ɤɠ ɆũɄ ɛŮɚŮŰɐɗɖəŮ Űɞ ArcGIS. ȷɟɢɘəɎ ŬɝɘɞɚɞɔɐɗɖəŬɜ ŰŬ ŮɟɔŬɚŮɑŬ ˊɞɡ 

ŭɘŬɗɏŰŮɘ ɔɘŬ Űɖɜ ŮűŬɟɛɞɔɐ Űɤɜ Űɞˊɞɚɞɔɘəɩɜ Ůɚɏɔɢɤɜ. 

Ɇɡɜɐɗɤɠ, ůŰɞ ˊŮɟɘɓɎɚɚɞɜ Ůɜɧɠ ɆũɄ ˊ.ɢ. ArcGIS, QGIS ɞɘ Űɞˊɞɚɞɔɘəɏɠ ůɢɏůŮɘɠ ŮɚɏɔɢɞɜŰŬɘ 

ɛŮ ɛɘŬ ůŮɘɟɎ Ŭˊɧ əŬɜɧɜŮɠ ˊɞɡ ˊŮɟɘɔɟɎűɞɡɜ Űɖ ůɡɛˊŮɟɘűɞɟɎ Űɤɜ ɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ (ˊ.ɢ. ɞɘ 

ɘůɞɦɣŮɑɠ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ŰɏɛɜɞɜŰŬɘ ɞɨŰŮ ɜŬ ŮˊɘəŬɚɨˊŰɞɜŰŬɘ), ŮˊɘŰɟɏˊɞɡɜ Űɖɜ əŬŰŬɔɟŬűɐ Űɤɜ 

ɢɤɟɘəɩɜ ůɢɏůŮɤɜ (ˊ.ɢ. ɞɘ ˊɟɤŰŮɨɞɡůŮɠ ˊɟɏˊŮɘ ɜŬ ɓɟɑůəɞɜŰŬɘ ŮɜŰɧɠ Űɤɜ ˊɞɚɡɔɩɜɤɜ Űɤɜ əɟŬŰɩɜ), 

Ůɚɏɔɢɞɡɜ Űɖɜ ŬɝɘɞˊɘůŰɑŬ Űɖɠ ɓɎůɖɠ ɢŬɟŰɞɔɟŬűɘəɩɜ ŭŮŭɞɛɏɜɤɜ (ˊ.ɢ. ŭŮɜ ˊɟɏˊŮɘ ɜŬ ɡˊɎɟɢɞɡɜ əŮɜɎ 

ŬɜɎɛŮůŬ ůŮ ɧɛɞɟŬ ˊɞɚɨɔɤɜŬ). Ƀɘ əŬɜɧɜŮɠ ŮˊɘɚɏɔɞɜŰŬɘ Ŭˊɧ ɏɜŬ ˊɟɞəŬɗɞɟɘůɛɏɜɞ əŬŰɎɚɞɔɞ 
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əŬɜɧɜɤɜ ˊɞɡ Ŭűɞɟɞɨɜ ůŮ ůɖɛŮɑŬ, ɔɟŬɛɛɏɠ əŬɘ ˊɞɚɨɔɤɜŬ. ȰɜŬɠ əŬɜɧɜŬɠ ɛˊɞɟŮɑ ɜŬ ŬűɞɟɎ ůŰɘɠ 

ůɢɏůŮɘɠ: Ůɜɧɠ ɢɤɟɘəɞɨ ůŰɞɘɢŮɑɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ɗŮɛŬŰɘəɞɨ Ůˊɘˊɏŭɞɡ ɛŮ Űɞɜ ŮŬɡŰɧ Űɞɡ, ɛŮŰŬɝɨ 

Űɞɡ ůɡɜɧɚɞɡ Űɤɜ ɢɤɟɘəɩɜ ůŰɞɘɢŮɑɤɜ Ůɜɧɠ ɗŮɛŬŰɘəɞɨ Ůˊɘˊɏŭɞɡ əŬɘ Űɏɚɞɠ Űɤɜ ɢɤɟɘəɩɜ ůŰɞɘɢŮɑɤɜ 

Ůɜɧɠ ɗŮɛŬŰɘəɞɨ Ůˊɘˊɏŭɞɡ ɤɠ ˊɟɞɠ ŰŬ ɢɤɟɘəɎ ůŰɞɘɢŮɑŬ Ůɜɧɠ Ɏɚɚɞɡ ɗŮɛŬŰɘəɞɨ Ůˊɘˊɏŭɞɡ. ȼ Ůˊɘɚɞɔɐ 

Űɤɜ əŬɜɧɜɤɜ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ ŰŬ ɘŭɘŬɑŰŮɟŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ əɎɗŮ ɗŮɛŬŰɘəɞɨ ŮˊɑˊŮŭɞɡ əŬɘ ɓŬůɑɕŮŰŬɘ 

ůŰɘɠ ɓŬůɘəɏɠ Űɞˊɞɚɞɔɘəɏɠ ůɢɏůŮɘɠ: ŮűɎˊŰŮŰŬɘ, ˊŮɟɘɏɢŮŰŬɘ, ˊŮɟɘɏɢŮɘ, ŰɏɛɜŮŰŬɘ, əŬɚɨˊŰŮŰŬɘ ə.Ɏ 

(ɇůɞɨɚɞɠ ə.Ɏ., 2015). 

ɆŰɞ ˊɚŬɑůɘɞ ŭɘŮɟŮɨɜɖůɖɠ Űɤɜ ŮɗŮɚɞɜŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɤɠ ˊɟɞɠ Űɘɠ Űɞˊɞɚɞɔɘəɏɠ ůɢɏůŮɘɠ Űɞɡɠ, 

Űɞ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ ArcGIS ˊŬɟɏɢŮɘ ɏɜŬ ůɨɜɞɚɞ Űɞˊɞɚɞɔɘəɩɜ əŬɜɧɜɤɜ ˊɞɡ ɗŬ ɛˊɞɟɞɨůŬɜ ɜŬ 

ŮűŬɟɛɞůŰɞɨɜ. ɆŰɞɡɠ ɄɑɜŬəŮɠ 5.4, 5.5 əŬɘ 5.6 ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɟɘůɛɏɜɞɘ əŬɜɧɜŮɠ ŰɞˊɞɚɞɔɑŬɠ ˊɞɡ 

ɡˊɎɟɢɞɡɜ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ ArcGIS ŬɜɎɚɞɔŬ ɛŮ Űɖ ɢɤɟɘəɐ ɞɜŰɧŰɖŰŬ (ůɖɛŮɘŬəɐ, ɔɟŬɛɛɘəɐ, 

ˊɞɚɡɔɤɜɘəɐ). 

 

 

ȾŬɜɧɜŬɠ ȰɚŮɔɢɞɠ 

Must be covered by ɇŬ ůɖɛŮɑŬ ɗŬ ˊɟɏˊŮɘ ɜŬ əŬɚɨˊŰɞɜŰŬɘ Ŭˊɧ ɏɜŬ Ɏɚɚɞ ɗŮɛŬŰɘəɧ 

ŮˊɑˊŮŭɞ.  

Must be covered by endpoints of ɇŬ ůɖɛŮɑŬ ɗŬ ˊɟɏˊŮɘ ɜŬ əŬɚɨˊŰɞɜŰŬɘ Ŭˊɧ Űɞɡɠ əɧɛɓɞɡɠ Ůɜɧɠ 

ɔɟŬɛɛɘəɞɨ ɗŮɛŬŰɘəɞɨ ŮˊɑˊŮŭɞɡ. 

Must be inside ɇŬ ůɖɛŮɑŬ ɗŬ ˊɟɏˊŮɘ ɜŬ ɓɟɑůəɞɜŰŬɘ ŮɜŰɧɠ Űɤɜ ˊɞɚɡɔɩɜɤɜ Ůɜɧɠ 

Ɏɚɚɞɡ ɗŮɛŬŰɘəɞɨ ŮˊɑˊŮŭɞɡ. 

Must not have duplicates ȹŮɜ ɗŬ ˊɟɏˊŮɘ ɜŬ ɡˊɎɟɢɞɡɜ ůɖɛŮɑŬ ɛŮ Űɖɜ ɑŭɘŬ ɔŮɤɛŮŰɟɘəɐ ɗɏůɖ. 

Must not have invalid geometries ȼ ɔŮɤɛŮŰɟɑŬ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ɏɔəɡɟɖ 

Must not have multi-part-

geometries 

ȹŮɜ ŮˊɘŰɟɏˊŮŰŬɘ ɖ ɨˊŬɟɝɖ ɔŮɤɛŮŰɟɘɩɜ ˊɞɚɚŬˊɚɩɜ ɞɜŰɞŰɐŰɤɜ. 

Must Be Properly Inside Polygons ɇŬ ůɖɛŮɑŬ Ůɜɧɠ ɢɤɟɘəɞɨ ˊɑɜŬəŬ ˊɟɏˊŮɘ ɜŬ ɓɟɑůəɞɜŰŬɘ ŮɜŰɧɠ Űɤɜ 

ˊɞɚɡɔɩɜɤɜ Ůɜɧɠ Ɏɚɚɞɡ ɢɤɟɘəɞɨ ˊɑɜŬəŬ. ɆɖɛŮɘŬəɎ ůűɎɚɛŬŰŬ 

ˊɟɞəɨˊŰɞɡɜ ɧŰŬɜ ŰŬ ůɖɛŮɑŬ ɓɟɑůəɞɜŰŬɘ ŮəŰɧɠ ɐ ŮˊɎɜɤ ůŰɞ ɧɟɘɞ Űɤɜ 

ˊɞɚɡɔɩɜɤɜ ˊ.ɢ. ɞɘ ˊɟɤŰŮɨɞɡůŮɠ Űɤɜ ɜɞɛɩɜ (ůɖɛŮɑŬ) ˊɟɏˊŮɘ ɜŬ 

ɓɟɑůəɞɜŰŬɘ ŮɜŰɧɠ Űɤɜ ˊɞɚɡɔɩɜɤɜ Űɤɜ ɜɞɛɩɜ. 

Must Be Disjoint ɇŬ ůɖɛŮɑŬ Ůɜɧɠ ɢɤɟɘəɞɨ ˊɑɜŬəŬ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ŮˊɘəŬɚɨˊŰɞɜŰŬɘ Ŭˊɧ 

ůɖɛŮɑŬ Űɞɡ ɑŭɘɞɡ ɢɤɟɘəɞɨ ˊɑɜŬəŬ. ɆɖɛŮɘŬəɎ ůűɎɚɛŬŰŬ 

ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ ɧŰŬɜ ŰŬ ůɖɛŮɑŬ ŮˊɘəŬɚɨˊŰɞɜŰŬɘ ˊ.ɢ. ɞɘ ɗɏůŮɘɠ Űɤɜ 

ůɖɛŮɑɤɜ ɔɜɤůŰɞɨ ɡɣɞɛɏŰɟɞɡ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ɛɞɜŬŭɘəɏɠ. 

ɄɑɜŬəŬɠ 5.4 ȾŬɜɧɜŮɠ ŰɞˊɞɚɞɔɑŬɠ ɔɘŬ ůɖɛŮɘŬəɏɠ ɞɜŰɧŰɖŰŮɠ 
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ȾŬɜɧɜŬɠ ȰɚŮɔɢɞɠ 

End points must be covered 

by 

Ƀɘ əɧɛɓɞɘ Ůɜɧɠ ɔɟŬɛɛɘəɞɨ ɗŮɛŬŰɘəɞɨ ŮˊɑˊŮŭɞɡ ɗŬ ˊɟɏˊŮɘ ɜŬ əŬɚɨˊŰɞɜŰŬɘ Ŭˊɧ 

ůɖɛŮɑŬ. 

Must not have dangles ȹŮɜ ˊɟɏˊŮɘ ɜŬ ɡˊɎɟɢɞɡɜ ŬɘɤɟɞɨɛŮɜɞɘ əɧɛɓɞɘ. ɋɠ əɧɛɓɞɘ ɗŮɤɟɞɨɜŰŬɘ ɞɘ əɞɟɡűɏɠ 

ɧˊɞɡ ůɡɜŬɜŰɘɞɨɜŰŬɘ ŰɟŮɘɠ ŰɞɡɚɎɢɘůŰɞɜ ɔɟŬɛɛɏɠ. 

Must not have duplicates ȹŮɜ ɗŬ ˊɟɏˊŮɘ ɜŬ ɡˊɎɟɢɞɡɜ ɔɟŬɛɛɏɠ ɛŮ Űɖɜ ɑŭɘŬ Ŭəɟɘɓɩɠ ɔŮɤɛŮŰɟɑŬ. 

Must not have invalid 

geometries 

ȼ ɔŮɤɛŮŰɟɑŬ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ɏɔəɡɟɖ. 

Must not have multi-part 

geometries 

ȹŮɜ ŮˊɘŰɟɏˊŮŰŬɘ ɖ ɨˊŬɟɝɖ ɔŮɤɛŮŰɟɘɩɜ ˊɞɚɚŬˊɚɩɜ ɞɜŰɞŰɐŰɤɜ. 

Must not have pseudos ȹŮɜ ɗŬ ˊɟɏˊŮɘ ɜŬ ɡˊɎɟɢɞɡɜ ɣŮɡŭɞ-əɧɛɓɞɘ. ȾɎɗŮ əɧɛɓɞɠ əɎɗŮ ɔɟŬɛɛɐɠ ˊɟɏˊŮɘ ɜŬ 

ŮɜɩɜŮŰŬɘ ɛŮ ŭɨɞ əɧɛɓɞɡɠ Ɏɚɚɤɜ ŭɨɞ ɔɟŬɛɛɩɜ. ȺɎɜ ɞ əɧɛɓɞɠ ŮɜɩɜŮŰŬɘ ɛɧɜɞ ɛŮ 

ɏɜŬɜ əɧɛɓɞ Ɏɚɚɖɠ ɔɟŬɛɛɐɠ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɤɠ ɣŮɡŭɞ-əɧɛɓɞɠ.  

Must Not Self-Overlap ɀɘŬ ɔɟŬɛɛɐ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ŮˊɘəŬɚɨˊŰŮŰŬɘ Ŭˊɧ Űɞɜ ŮŬɡŰɧ Űɖɠ. Ƀɘ ɔɟŬɛɛɏɠ ɛˊɞɟɞɨɜ 

ɜŬ ŮűɎˊŰɞɜŰŬɘ ůŮ ɛɘŬ əɞɟɡűɐ ɐ ɜŬ ŰɏɛɜɞɜŰŬɘ. ũɟŬɛɛɘəɎ ůűɎɚɛŬŰŬ 

ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ ɧŰŬɜ ɞɘ ɔɟŬɛɛɏɠ ŮˊɘəŬɚɨˊŰɞɡɜ Űɞɜ ŮŬɡŰɧ Űɞɡɠ.  

Must Not Self-Intersect ɀɘŬ ɔɟŬɛɛɐ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ŮˊɘəŬɚɨˊŰŮŰŬɘ ɐ ɜŬ ŰɏɛɜŮŰŬɘ Ŭˊɧ əɎˊɞɘɞ ŰɛɐɛŬ Űɞɡ 

ŮŬɡŰɞɨ Űɖɠ, Ůɜɩ ɞɘ əɧɛɓɞɘ Űɖɠ ɔɟŬɛɛɐɠ ɛˊɞɟɞɨɜ ɜŬ ŮűɎˊŰɞɜŰŬɘ ɛŮ Űɖ ɔɟŬɛɛɐ. 

ũɟŬɛɛɘəɎ ůűɎɚɛŬŰŬ ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ ɧŰŬɜ ɞɘ ɔɟŬɛɛɏɠ ŮˊɘəŬɚɨˊŰɞɜŰŬɘ əŬɘ 

ůɖɛŮɘŬəɎ ůűɎɚɛŬŰŬ ɧŰŬɜ ɞɘ ɔɟŬɛɛɏɠ ŰɏɛɜɞɜŰŬɘ. 

Must Not Overlap ɀɘŬ ɔɟŬɛɛɐ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ŮˊɘəŬɚɨˊŰŮŰŬɘ Ŭˊɧ əɎˊɞɘɞ ŰɛɐɛŬ ɛɘŬɠ Ɏɚɚɖɠ ɔɟŬɛɛɐɠ. 

Ƀɘ ɔɟŬɛɛɏɠ ɛˊɞɟɞɨɜ ɜŬ ŮűɎˊŰɞɜŰŬɘ ůŮ ŮˊɑˊŮŭɞ əɧɛɓɞɡ, ɜŬ ŰɏɛɜɞɜŰŬɘ ɐ ɜŬ 

ŮˊɘəŬɚɨˊŰɞɜŰŬɘ Ŭˊɧ Űɞɜ ŮŬɡŰɧ Űɞɡɠ. ũɟŬɛɛɘəɎ ůűɎɚɛŬŰŬ ˊɟɞəɨˊŰɞɡɜ ɧŰŬɜ ɞɘ 

ɔɟŬɛɛɏɠ ŮˊɘəŬɚɨˊŰɞɜŰŬɘ.  

Must Not Overlap With ɀɘŬ ɔɟŬɛɛɐ Ůɜɧɠ ɢɤɟɘəɞɨ ˊɑɜŬəŬ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ŮˊɘəŬɚɨˊŰŮŰŬɘ Ŭˊɧ Űɖ ɔɟŬɛɛɐ 

Ůɜɧɠ Ɏɚɚɞɡ ɢɤɟɘəɞɨ ˊɑɜŬəŬ, Ůɜɩ ɔɟŬɛɛɘəɎ ůűɎɚɛŬŰŬ ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ ɧŰŬɜ ɞɘ 

ɔɟŬɛɛɏɠ ŭɨɞ ŭɘŬűɞɟŮŰɘəɩɜ ɗŮɛŬŰɘəɩɜ Ůˊɘˊɏŭɤɜ ŮˊɘəŬɚɨˊŰɞɜŰŬɘ. Ƀ əŬɜɧɜŬɠ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɧŰŬɜ ɞɘ ɔɟŬɛɛɏɠ Ůɜɧɠ ɗŮɛŬŰɘəɞɨ Ůˊɘˊɏŭɞɡ ŭŮɜ ˊɟɏˊŮɘ ɜŬ 

əŬŰŬɚŬɛɓɎɜɞɡɜ Űɞɜ ɑŭɘɞ ɢɩɟɞ ɛŮ Űɘɠ ɔɟŬɛɛɏɠ Ůɜɧɠ Ɏɚɚɞɡ ɗŮɛŬŰɘəɞɨ Ůˊɘˊɏŭɞɡ.  

Must Not Intersect Or 

Touch Interior 

ɀɘŬ ɔɟŬɛɛɐ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ŮˊɘəŬɚɨˊŰŮŰŬɘ ɐ ɜŬ ŰɏɛɜŮŰŬɘ Ŭˊɧ əɎˊɞɘɞ Ɏɚɚɞ ŰɛɐɛŬ 

ɛɘŬɠ Ɏɚɚɖɠ ɔɟŬɛɛɐɠ. Ⱥˊɘˊɚɏɞɜ, ŭŮɜ ŮˊɘŰɟɏˊŮŰŬɘ ɞ əɧɛɓɞɠ ɛɘŬɠ ɔɟŬɛɛɐɠ ɜŬ 

ɓɟɑůəŮŰŬɘ ŮˊɎɜɤ ůŮ ɛɘŬ Ɏɚɚɖ ɔɟŬɛɛɐ, ŭɖɚŬŭɐ ɞɘ ɔɟŬɛɛɏɠ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ŰɏɛɜɞɜŰŬɘ 

ɐ ɜŬ ŮˊɘəŬɚɨˊŰɞɜŰŬɘ ˊŬɟɎ ɛɧɜɞ ɜŬ ůɡɜŬɜŰɘɞɨɜŰŬɘ ůŮ ŮˊɑˊŮŭɞ əɧɛɓɤɜ. ũɟŬɛɛɘəɎ 

ůűɎɚɛŬŰŬ ˊɟɞəɨˊŰɞɡɜ ɧŰŬɜ ɞɘ ɔɟŬɛɛɏɠ ŮˊɘəŬɚɨˊŰɞɜŰŬɘ, Ůɜɩ ůɖɛŮɘŬəɎ ůűɎɚɛŬŰŬ 

ɧŰŬɜ ɞɘ ɔɟŬɛɛɏɠ ŰɏɛɜɞɜŰŬɘ.  

Must Be Single Part ɀɘŬ ɔɟŬɛɛɐ ˊɞɡ ŬɜɐəŮɘ ůŮ ɏɜŬ ɗŮɛŬŰɘəɧ ŮˊɑˊŮŭɞ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ůɡɜŮɢɐɠ əŬɘ ɜŬ 

ɛɖɜ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ˊɞɚɚŬˊɚɎ ŰɛɐɛŬŰŬ.  

Must Be Inside Ƀɘ ɔɟŬɛɛɏɠ Ůɜɧɠ ɢɤɟɘəɞɨ ˊɑɜŬəŬ ˊɟɏˊŮɘ ɜŬ ɓɟɑůəɞɜŰŬɘ ŮɜŰɧɠ Űɤɜ ɞɟɑɤɜ Űɤɜ 

ˊɞɚɡɔɩɜɤɜ Ůɜɧɠ Ɏɚɚɞɡ ɢɤɟɘəɞɨ ˊɑɜŬəŬ. ũɟŬɛɛɘəɎ ůűɎɚɛŬŰŬ ŮɜŰɞˊɑɕɞɜŰŬɘ ŮəŮɑ 

ɧˊɞɡ ɞɘ ɔɟŬɛɛɏɠ ŭŮɜ ɓɟɑůəɞɜŰŬɘ ŮɜŰɧɠ Űɤɜ ˊɞɚɡɔɩɜɤɜ.  

 ɄɑɜŬəŬɠ 5. 5 ȾŬɜɧɜŮɠ ŰɞˊɞɚɞɔɑŬɠ ɔɘŬ ɔɟŬɛɛɘəɏɠ ɞɜŰɧŰɖŰŮɠ 
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ȾŬɜɧɜŬɠ ȰɚŮɔɢɞɠ 

Must contain ȰɜŬ ˊɞɚɡɔɤɜɘəɧ ɗŮɛŬŰɘəɧ ŮˊɑˊŮŭɞ ˊɟɏˊŮɘ ɜŬ ˊŮɟɘɏɢŮɘ 

ŭŮŭɞɛɏɜŬ Ŭˊɧ ɏɜŬ Ɏɚɚɞ ɗŮɛŬŰɘəɧ ŮˊɑˊŮŭɞ.  

Must not have duplicates ȹŮɜ ɗŬ ˊɟɏˊŮɘ ɜŬ ɡˊɎɟɢɞɡɜ ˊɞɚɨɔɤɜŬ ɛŮ Űɖɜ ɑŭɘŬ 

ɔŮɤɛŮŰɟɑŬ. 

Must not have gaps ȹŮɜ ɗŬ ˊɟɏˊŮɘ ɜŬ ɡˊɎɟɢɞɡɜ əŮɜɎ ŬɜɎɛŮůŬ ůŰŬ 

ɔŮɘŰɞɜɘəɎ ˊɞɚɨɔɤɜŬ ˊɞɡ ůɡɜɞɟŮɨɞɡɜ.  

Must not have invalid geometries ȼ ɔŮɤɛŮŰɟɑŬ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ɏɔəɡɟɖ.  

Must not have multi-part 

geometries 

ȹŮɜ ŮˊɘŰɟɏˊŮŰŬɘ ɖ ɨˊŬɟɝɖ ɔŮɤɛŮŰɟɘɩɜ ˊɞɚɚŬˊɚɩɜ 

ɞɜŰɞŰɐŰɤɜ. 

Must not overlap ɇŬ ˊɞɚɨɔɤɜŬ Ůɜɧɠ ɗŮɛŬŰɘəɞɨ Ůˊɘˊɏŭɞɡ ŭŮɜ ˊɟɏˊŮɘ ɜŬ 

ŮˊɘəŬɚɨˊŰɞɜŰŬɘ ɛŮŰŬɝɨ Űɞɡɠ. 

Must not overlap with ɇŬ ˊɞɚɨɔɤɜŬ Ůɜɧɠ ɗŮɛŬŰɘəɞɨ Ůˊɘˊɏŭɞɡ ŭŮɜ ˊɟɏˊŮɘ ɜŬ 

ŮˊɘəŬɚɨˊŰɞɜŰŬɘ ɛŮ ŰŬ ˊɞɚɨɔɤɜŬ Ůɜɧɠ Ɏɚɚɞɡ ɗŮɛŬŰɘəɞɨ 

Ůˊɘˊɏŭɞɡ. 

ɄɑɜŬəŬɠ 5. 6 ȾŬɜɧɜŮɠ ŰɞˊɞɚɞɔɑŬɠ ɔɘŬ ˊɞɚɡɔɤɜɘəɏɠ ɞɜŰɧŰɖŰŮɠ 

ɇɞ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ ArcGIS ˊŮɟɘɏɢŮɘ Űɞɡɠ əŬɜɧɜŮɠ ˊɞɡ ɢɟŮɘɎɕɞɜŰŬɘ ɔɘŬ Űɖɜ ŮűŬɟɛɞɔɐ Űɤɜ 

Űɞˊɞɚɞɔɘəɩɜ Ůɚɏɔɢɤɜ  ˊɞɡ ɗŬ ˊŮɟɘɏɢŮɘ Űɞ ŮɟɔŬɚŮɑɞ ɔɘŬ ŰŬ ˊɞɚɨɔɤɜŬ əŬɘ Űɞ ŭɑəŰɡɞ. Ʉɘɞ 

ůɡɔəŮəɟɘɛɏɜŬ, ɖ Ŭɟɢɘəɐ ɚɑůŰŬ (ɄɑɜŬəŬ 5.1) ɛŮ Űɞɡɠ ɓŬůɘəɞɨɠ Űɞˊɞɚɞɔɘəɞɨɠ ˊŮɟɘɞɟɘůɛɞɨɠ Űɤɜ 

ˊɞɚɡɔɩɜɤɜ əŬɘ Űɞɡ ŭɘəŰɨɞɡ ŭɘŬɛɞɟűɩɗɖəŮ Ůə ɜɏɞɡ ůɨɛűɤɜŬ ɛŮ Űɞɡɠ əŬɜɧɜŮɠ Űɞɡ ArcGIS əŬɘ 

ˊŬɟɞɡůɘɎɕŮŰŬɘ ˊŬɟŬəɎŰɤ (ɄɑɜŬəŬɠ 5.7) 

POLYGONS LINES 

Buildings must not overlap Roads must not overlap 

Landuse polygons must not overlap Roads must not self-intersect 

Buildings should not cover Roads Roads must not self-overlap 

Buildings should not cover Railways Railways must not overlap 

Buildings should not cover Waterways Railways must not self-intersect 

 Railways must not self-overlap 

 Waterways must not overlap 

 Waterways must not self-intersect 

 Waterways must not self-overlap 

ɄɑɜŬəŬɠ 5. 7 ȸŬůɘəɞɑ Űɞˊɞɚɞɔɘəɞɑ ˊŮɟɘɞɟɘůɛɞɑ ˊɞɚɡɔɩɜɤɜ əŬɘ ŭɘəŰɨɞɡ ůɨɛűɤɜŬ ɛŮ Űɞ ArcGIS 

 

ɇɞ ɜɏɞ ŬɡŰɧ ŮɟɔŬɚŮɑɞ əŬŰŬűɏɟɜŮɘ ɜŬ ŮűŬɟɛɧɕŮɘ Űɞˊɞɚɞɔɘəɞɨɠ Ůɚɏɔɢɞɡɠ ůɡɜŭɡɎɕɞɜŰŬɠ Űɖ 

ɔŮɤɛŮŰɟɑŬ ŬɚɚɎ əŬɘ Űɘɠ ɘŭɘɧŰɖŰŮɠ Űɤɜ ɢɤɟɘəɩɜ ɞɜŰɞŰɐŰɤɜ, ɝŮˊŮɟɜɩɜŰŬɠ Űɘɠ ŭɡɜŬŰɧŰɖŰŮɠ Űɞɡ 

ArcGIS ˊɞɡ ˊŮɟɘɞɟɑɕɞɜŰŬɘ ɛɧɜɞ ůŮ ɏɜŬ ɗŮɛŬŰɘəɧ ŮˊɑˊŮŭɞ (feature class) Űɞ ɞˊɞɑɞ ůɡɛɛŮŰɏɢŮɘ 

ůɡɜɞɚɘəɎ ůŮ ɏɜŬɜ Űɞˊɞɚɞɔɘəɧ ɏɚŮɔɢɞ ɢɤɟɑɠ ɜŬ ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ Ůˊɘɚɞɔɐ Ůˊɘɛɏɟɞɡɠ ůŰɞɘɢŮɑɤɜ ɔɘŬ 
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ůɡɔəŮəɟɘɛɏɜɞɡɠ Ůɚɏɔɢɞɡɠ. ɇɞ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ ArcGIS ŭɘŬɗɏŰŮɘ ŭɘŬŭɘəŬůɑŮɠ ɡˊɞɚɞɔɘůɛɞɨ Űɤɜ 

ˊŮŭɑɤɜ Űɤɜ ɢɤɟɘəɩɜ ɞɜŰɞŰɐŰɤɜ ɞɘ ɞˊɞɑŮɠ ɛˊɞɟɞɨɜ ɜŬ Űɟɞˊɞˊɞɘɖɗɞɨɜ əŬɘ ɜŬ ŮɜůɤɛŬŰɤɗɞɨɜ 

əŬŰɎɚɚɖɚŬ ůŰɞ ŮɟɔŬɚŮɑɞ ŮűŬɟɛɞɔɐɠ ɔŮɜɘəɩɜ Űɞˊɞɚɞɔɘəɩɜ Ůɚɏɔɢɤɜ, ŮˊɘŰɟɏˊɞɜŰŬɠ ůŰɞ ɢɟɐůŰɖ ɜŬ 

ɔɜɤɟɑɕŮɘ ˊɏɟŬ Ŭˊɧ ŰŬ ŰɞˊɞɚɞɔɘəɎ ůűɎɚɛŬŰŬ Űɤɜ ɢɤɟɘəɩɜ ɞɜŰɞŰɐŰɤɜ əŬɘ ŬɡŰɎ ˊɞɡ 

ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ ɤɠ sliver polygons ɚɧɔɤ ŮˊɘəɎɚɡɣɖɠ Űɤɜ ˊɞɚɡɔɤɜɘəɩɜ ɞɜŰɞŰɐŰɤɜ. 

ȳůɞɜ ŬűɞɟɎ Űɞɡɠ Ůɚɏɔɢɞɡɠ ˊɚɖɟɧŰɖŰŬɠ ˊɞɡ ˊɟɏˊŮɘ ɜŬ ŮűŬɟɛɧɕŮɘ Űɞ ŮɟɔŬɚŮɑɞ, ˊɟɞəŮɘɛɏɜɞɡ 

ɜŬ ŭɘŮɟŮɡɜɖɗɞɨɜ ɧɚŮɠ ɞɘ ŭɘŬűɞɟŮŰɘəɏɠ Űɘɛɏɠ ůŰɞ ˊŮŭɑɞ Űɞɡ Ůɑŭɞɡɠ Űɖɠ əɎɗŮ ɢɤɟɘəɐɠ ɞɜŰɧŰɖŰŬɠ 

ˊɞɡ ɡˊɎɟɢɞɡɜ ůŰɞ ůɨɜɞɚɞ ŭŮŭɞɛɏɜɤɜ, ůŮ Űɘ ˊɞůɞůŰɧ ɤɠ ˊɟɞɠ Űɞ ůɨɜɞɚɞ ŮɑɜŬɘ ɖ əɎɗŮ Űɘɛɐ Űɞɡ 

Ůɑŭɞɡɠ, Ŭɜ ɡˊɎɟɢŮɘ ɏɚɚŮɘɣɖ ˊɚɖɟɧŰɖŰŬɠ ˊɚɖɟɞűɞɟɘɩɜ ůŰɞ ˊŮŭɑɞ ŬɡŰɧ əŬɗɩɠ əŬɘ ůŮ Űɘ ɓŬɗɛɧ ŮɑɜŬɘ 

ɖ ɏɚɚŮɘɣɖ ŬɡŰɐ, Űɞ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ ArcGIS ŭɘŬɗɏŰŮɘ ɞɟɘůɛɏɜŬ ŮɟɔŬɚŮɑŬ ɛŮ ůŰŬŰɘůŰɘəɞɨɠ ŭŮɑəŰŮɠ 

ɧˊɤɠ Űɞ Summary Statistics ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɔɘŬ ŬɡŰɐ Űɖ ɚŮɘŰɞɡɟɔɑŬ. 

 

ɇɏɚɞɠ ɔɘŬ Űɖɜ ˊŮɟɑˊŰɤůɖ Űɤɜ Ůɚɏɔɢɤɜ Űɖɠ ůɡɜɏˊŮɘŬɠ Űɤɜ ŮɗŮɚɞɜŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ Űɞɡ OSM, 

Űɞ ArcGIS ˊŬɟɏɢŮɘ ɞɟɘůɛɏɜŬ ŮɟɔŬɚŮɑŬ əŬɘ ŭɘŬŭɘəŬůɑŮɠ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŮˊɘŰŮɡɢɗɞɨɜ ɞɘ Űɞˊɞ-

Ůɜɜɞɘɞɚɞɔɘəɞɑ ɏɚŮɔɢɞɘ. ȾɎˊɞɘŬ Ŭˊɧ ŬɡŰɎ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŰɖ ɓɘɓɚɘɞɗɐəɖ ŮɟɔŬɚŮɑɤɜ Űɞɡ ArcGIS 

ŮɑɜŬɘ Űɞ Select by Location, Select by Attribute, Calculate Field, Alter Field, Űɞ Summary 

Statistics ɔɘŬ Űɞɡɠ ˊɑɜŬəŮɠ ɛŮ ůŰŬŰɘůŰɘəɞɨɠ ŭŮɑəŰŮɠ ŬˊɞŰŮɚŮůɛɎŰɤɜ, əŬɗɩɠ əŬɘ Űɞ ŮɟɔŬɚŮɑɞ Near 

Űɞ ɞˊɞɑɞ ŮɑɜŬɘ ɢɟɐůɘɛɞ ɔɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɖɠ ŬˊɧůŰŬůɖɠ. ȹɘŮɟŮɡɜɩɜŰŬɠ Űɞɡɠ Űɞˊɞ-

Ůɜɜɞɘɞɚɞɔɘəɞɨɠ ˊŮɟɘɞɟɘůɛɞɨɠ Űɤɜ ɆȺ ɛŮ ŰŬ ɡˊɧɚɞɘˊŬ ɗŮɛŬŰɘəɎ ŮˊɑˊŮŭŬ ůŰɖɜ ˊŮɟɘɞɢɐ Űɞɡ ȹɐɛɞɡ 

ȷɗɖɜŬɑɤɜ, ɖ Ŭɟɢɘəɐ ɚɑůŰŬ (ɄɑɜŬəŬɠ 5.3a əŬɘ 5.3ɓ) ŭɘŬɛɞɟűɩɗɖəŮ ɚŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɖ Űɖɜ 

ˊŮɟɘɞɢɐ ŮɜŭɘŬűɏɟɞɜŰɞɠ ˊɞɡ ŮˊɘɚɏɢɗɖəŮ əŬɘ ŰŬ Ůɑŭɖ Űɤɜ ůɖɛŮɑɤɜ ˊɞɡ ɡˊɎɟɢɞɡɜ ůŮ ŬɡŰɐ. (ɄɑɜŬəŬɠ 

5.8). 
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Inside Building Outside Building Outside of Nature Inside 

Landuse 

On 

Roads 

Outside of 

Roads 

On Railways 

Arts center Bicycle entrance Apartment Casino Crossing Bus stop Level crossing 

Atm Bicycle parking Atm Cinema Crossing 

traffic 

Bus station Railway 

crossing 

Bank Bicycle rental Bank Construction Motorway 
junction 

Bicycle rental 
 

Station 

Bar  Boat rental Bar Grave yard Stop Parking Subway 

entrance 

Cafe Bus station Car wash Lighthouse Traffic 

signals 

Parking 

entrance 

Tram stop 

Casino Bus stop Car rental Public 
building 

 Street lamp  

Clinic Camp site Cinema     

College Crossing Casino     

Community center Drinking water Clinic     

Driving school Ferry terminal Hospital     

Embassy Kiosk Marketplace     

Fast food Level crossing Money transfer     

Gallery Motorcycle parking Music school     

Hospital Motorcycle junction Nightclub     

Hostel Parking Parking     

Hotel Parking entrance Parking entrance     

Internet cafe Parking space Parking space     

Kindergarten Picnic site School     

Language school Post box Taxi     

Library Pumping station      

Marketplace Railway crossing      

Money transfer Speed camera      

Motel Station      

Museum Stop      

Music school Street cabinet      

Nightclub Street lamp      

Pharmacy Subway entrance      

Police Taxi      

Pub Telephone      

Public bookcase Traffic signals      

Public building Tram stop      

Restaurant Waste basket      

School       

Theatre       

Townhall       

University       

ɄɑɜŬəŬɠ 5. 8 ȿɑůŰŬ Űɞˊɞ-Ůɜɜɞɘɞɚɞɔɘəɩɜ ˊŮɟɘɞɟɘůɛɩɜ Űɤɜ ɆȺ ɛŮ ɎɚɚŬ ɗŮɛŬŰɘəɎ ŮˊɑˊŮŭŬ ɔɘŬ ůɡɔəŮəɟɘɛɏɜɖ 

ˊŮɟɘɞɢɐ ŮɜŭɘŬűɏɟɞɜŰɞɠ 
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ũɘŬ Űɖɜ ŰŮɚŮɡŰŬɑŬ ɚŮɘŰɞɡɟɔɑŬ Űɤɜ Űɞˊɞ-Ůɜɜɞɘɞɚɞɔɘəɩɜ Ůɚɏɔɢɤɜ ˊɞɡ ŬűɞɟɎ Űɖɜ ŮɨɟŮůɖ 

ůɡɛɓŬŰɧŰɖŰŬɠ əŬɘ ŰŬɨŰɘůɖɠ ůŰɘɠ ˊŮɟɘɔɟŬűɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ Űɤɜ ɗŮɛŬŰɘəɩɜ Ůˊɘˊɏŭɤɜ, Űɞ ArcGIS 

əŬɗɘůŰɎ ŬˊɞŰŮɚŮůɛŬŰɘəɐ Űɖɜ ŮűŬɟɛɞɔɐ Űɖɠ ɛɏůɤ ŮɟɔŬɚŮɑɤɜ ˊɞɡ ŭɘŬɗɏŰŮɘ ɧˊɤɠ Űɞ Union əŬɘ Űɞ 

Intersect əŬɗɩɠ əŬɘ Űɞ Summary Statistics ɔɘŬ Űɖɜ ŮɝŬɔɤɔɐ ˊɘɜɎəɤɜ ɛŮ ůŰŬŰɘůŰɘəɞɨɠ ŭŮɑəŰŮɠ 

ŬˊɞŰŮɚŮůɛɎŰɤɜ. 

ɃɚɞəɚɖɟɩɜɞɜŰŬɠ, ɞɘ ˊŬɟŬˊɎɜɤ ɏɚŮɔɢɞɘ ˊɞɡ ŬɜŬűɏɟɗɖəŬɜ ůɡɜŰɏɚŮůŬɜ ůŰɖ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ 

ůɡɜɞɚɘəɞɨ ŮɟɔŬɚŮɑɞɡ Ůɚɏɔɢɞɡ Űɖɠ ůɡɜɏˊŮɘŬɠ əŬɘ Űɖɠ ˊɚɖɟɧŰɖŰŬɠ Űɤɜ ŮɗŮɚɞɜŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ ůŰɞ 

ˊŮɟɘɓɎɚɚɞɜ ɆũɄ ArcGIS ɛɏůɤ Űɖɠ ɞˊŰɘəɐɠ ɔɚɩůůŬɠ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ˊɞɡ ŭɘŬɗɏŰŮɘ, ɖ ɞˊɞɑŬ 

ɞɜɞɛɎɕŮŰŬɘ Model Builder. ɇɞ ArcGIS ˊŬɟɏɢŮɘ ɛɑŬ ɛŮɔɎɚɖ ˊɞɘəɘɚɑŬ ŮɟɔŬɚŮɑɤɜ ŰŬ ɞˊɞɑŬ 

ůɡɜŭɡɎůŰɖəŬɜ əŬɘ ɛŮ əŬŰɎɚɚɖɚŮɠ ŭɘŬŭɘəŬůɑŮɠ ŬˊɞŰɏɚŮůŬɜ ŰŬ ŮɟɔŬɚŮɑŬ ŮəŰɏɚŮůɖɠ. ɆŰɞ ŮˊɧɛŮɜɞ 

əŮűɎɚŬɘɞ ˊŮɟɘɔɟɎűŮŰŬɘ ŬɜŬɚɡŰɘəɎ Űɞ ŮɟɔŬɚŮɑɞ ŮűŬɟɛɞɔɐɠ Űɤɜ Ůɚɏɔɢɤɜ ɛŮ ŮˊɘɚŮɢɗŮɑůŬ  ˊŮɟɘɞɢɐ 

ɛŮɚɏŰɖɠ Űɞ ȹɐɛɞ ȷɗɖɜŬɑɤɜ. ȼ ŭɘŬŭɘəŬůɑŬ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ˊɞɡ ŮűŬɟɛɧůŰɖəŮ ůŰɞ Model 

Builder ˊŮɟɘɏɢŮŰŬɘ ůŰɞ ɄŬɟɎɟŰɖɛŬ ȷ. 
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ȾȺūȷȿȷȽɃ 6 

6. ɄŮɟɘɔɟŬűɐ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ ŮɟɔŬɚŮɑɞɡ 

ɇɞ ŮɟɔŬɚŮɑɞ ˊɞɡ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɚŮˊŰɞɛŮɟɩɠ ůŰɞ ˊŬɟŬəɎŰɤ əŮűɎɚŬɘɞ ŭɖɛɘɞɡɟɔɐɗɖəŮ ůŰɞ 

ˊŮɟɘɓɎɚɚɞɜ Űɞɡ ArcGIS əŬɘ ůŰɞɢŮɨŮɘ ůŰɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɤɜ ŮɗŮɚɞɜŰɘəɩɜ 

ŭŮŭɞɛɏɜɤɜ Űɞɡ OSM ɛɏůŬ Ŭˊɧ Űɞɡɠ ŭŮɑəŰŮɠ Űɖɠ ˊɚɖɟɧŰɖŰŬɠ, Űɖɠ ůɡɜɏˊŮɘŬɠ əŬɘ Űɤɜ Űɞˊɞɚɞɔɘəɩɜ 

ůɢɏůŮɤɜ. ɇɞ ŮɟɔŬɚŮɑɞ ŮɚɏɔɢŮɘ ŰŬ ŬəɧɚɞɡɗŬ ɗŮɛŬŰɘəɎ ŮˊɑˊŮŭŬ: ŰŬ əŰɐɟɘŬ, ŰŬ ůɖɛŮɑŬ 

ŮɜŭɘŬűɏɟɞɜŰɞɠ, Űɞ ɞŭɘəɧ ŭɑəŰɡɞ, Űɞ ůɘŭɖɟɞŭɟɞɛɘəɧ ŭɑəŰɡɞ, Űɞ ɡŭɟɞɚɞɔɘəɧ ŭɑəŰɡɞ, Űɘɠ ɢɟɐůŮɘɠ ɔɖɠ 

əŬɘ Űɘɠ űɡůɘəɏɠ ɞɜŰɧŰɖŰŮɠ. ȺəŰɧɠ Ŭˊɧ ŰŬ ŮɟɔŬɚŮɑŬ Ůɚɏɔɢɞɡ ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŬɜ ŰŬ ɞˊɞɑŬ ɞɟɑɕɞɡɜ 

Űɞɡɠ əŬɜɧɜŮɠ ˊɞɡ ˊɟɏˊŮɘ ɜŬ ɘůɢɨɞɡɜ ɔɘŬ Űɘɠ ɞɜŰɧŰɖŰŮɠ əŬɘ ɓɔɎɕɞɡɜ ɤɠ ŬˊɞŰɏɚŮůɛŬ ŰŬ ůűɎɚɛŬŰŬ 

ŭɑɜɞɜŰŬɠ ůŰɞ ɢɟɐůŰɖ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɞˊŰɘəɞˊɞɑɖůɖɠ Űɞɡɠ, ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ ˊŬɟɎɚɚɖɚŬ əŬɘ 

ˊɑɜŬəŮɠ ɛŮ ŰŬ ůŰŬŰɘůŰɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ ɧɚɤɜ Űɤɜ Ůɚɏɔɢɤɜ əŬɘ ŭɘŬŭɘəŬůɘɩɜ ɞɘ ɞˊɞɑɞɘ ŬˊɞŰŮɚɞɨɜ 

ɛɑŬ ůɡɜɞˊŰɘəɐ ŮɘəɧɜŬ Űɖɠ ˊŮɟɘɞɢɐɠ ŮɜŭɘŬűɏɟɞɜŰɞɠ. ɇɏɚɞɠ, ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ ŮűŬɟɛɞɔɐ ůŰɖɜ 

ˊŮɟɘɞɢɐ Űɞɡ ȹɐɛɞɡ ȷɗɖɜŬɑɤɜ. 

 

ȺɘəɧɜŬ 6. 1 ɄŬɟɞɡůɑŬůɖ Űɞɡ ŮɟɔŬɚŮɑɞɡ Consistency and Completeness checks ůŰɞɜ ˊɑɜŬəŬ Űɞɡ ArcToolbox 
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6.1. ɄŮɟɘɔɟŬűɐ Űɞɡ ŮɟɔŬɚŮɑɞɡ ɡɚɞˊɞɑɖůɖɠ Űɤɜ Ůɚɏɔɢɤɜ 

ɇɞ ɜɏɞ ŮɟɔŬɚŮɑɞ Consistency and Completeness checks (ȺɘəɧɜŬ 6.1) ˊŮɟɘɚŬɛɓɎɜŮɘ ŰɟŮɘɠ (3) 

ɓŬůɘəɏɠ əŬŰɖɔɞɟɑŮɠ ɛŮ Ůɚɏɔɢɞɡɠ: 

¶ ȰɚŮɔɢɞɘ ˊɚɖɟɧŰɖŰŬɠ əŬɘ ůɡɛɓŬŰɧŰɖŰŬɠ, ɧˊɞɡ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ɏɚŮɔɢɞɘ ɛŮŰŬɝɨ Űɤɜ 

ɗŮɛŬŰɘəɩɜ Ůˊɘˊɏŭɤɜ ɔɘŬ Űɖɜ ŮɝŬɔɤɔɐ ůűŬɚɛɎŰɤɜ Ůɜɩ ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ ˊŬɟɎɚɚɖɚŬ əŬɘ 

ˊɑɜŬəŮɠ ɛŮ ůŰŬŰɘůŰɘəɞɨɠ ŭŮɑəŰŮɠ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ. 

¶ ɇɞˊɞɚɞɔɘəɞɑ ɏɚŮɔɢɞɘ, ɧˊɞɡ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ɞɘ ŮůɤŰŮɟɘəɞɑ ɏɚŮɔɢɞɘ Űɤɜ ɗŮɛŬŰɘəɩɜ 

Ůˊɘˊɏŭɤɜ (ˊɞɚɡɔɩɜɤɜ ɐ ŭɘəŰɨɞɡ) ɧůɞɜ ŬűɞɟɎ Űɖɜ ŰɞˊɞɚɞɔɑŬ əŬɘ Űɖ ɔŮɤɛŮŰɟɑŬ Űɞɡɠ əŬɘ 

ŮɝɎɔɞɜŰŬɘ ˊɑɜŬəŮɠ ɛŮ ůŰŬŰɘůŰɘəɞɨɠ ŭŮɑəŰŮɠ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ. 

¶ ɇɞˊɞ ï Ůɜɜɞɘɞɚɞɔɘəɞɑ ɏɚŮɔɢɞɘ, ɧˊɞɡ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ɏɚŮɔɢɞɘ ɛŮŰŬɝɨ Űɤɜ ɗŮɛŬŰɘəɩɜ 

Ůˊɘˊɏŭɤɜ ˊ.ɢ. Űɤɜ ɆɖɛŮɑɤɜ ȺɜŭɘŬűɏɟɞɜŰɞɠ əŬɘ Űɤɜ ɡˊɧɚɞɘˊɤɜ ɗŮɛŬŰɘəɩɜ Ůˊɘˊɏŭɤɜ ə.Ɏ. 

Ƀɘ ɏɚŮɔɢɞɘ ŮɑɜŬɘ ɢɤɟɘůɛɏɜɞɘ ůŮ əŬŰɖɔɞɟɑŮɠ əŬɘ ɔɘŬ əɎɗŮ ɏɚŮɔɢɞ ŮɝɎɔɞɜŰŬɘ ˊɑɜŬəŮɠ ɛŮ 

ůŰŬŰɘůŰɘəɞɨɠ ŭŮɑəŰŮɠ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ. 

ɇɏɚɞɠ ˊŮɟɘɏɢŮɘ ɛɑŬ Ůˊɘˊɚɏɞɜ ɚŮɘŰɞɡɟɔɑŬ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ ɏɜŬ ůɨɜɞɚɞ ˊɟɞŬɘɟŮŰɘəɩɜ 

ŭɘŬŭɘəŬůɘɩɜ ɔɘŬ ɢɟɐůŰŮɠ ˊɞɡ ŰŬ ŭŮŭɞɛɏɜŬ Űɞɡɠ ŭŮɜ ɏɢɞɡɜ Űɖɜ əŬŰɎɚɚɖɚɖ ɛɞɟűɐ əŬɘ ŬˊŬɘŰɞɨɜŰŬɘ 

ˊŮɟŬɘŰɏɟɤ ɛŮŰŬůɢɖɛŬŰɘůɛɞɑ. ɇɞ ɜɏɞ ŮɟɔŬɚŮɑɞ Ŭ́ ŮɡɗɨɜŮŰŬɘ: 

1. ɆŮ ɢɟɐůŰŮɠ ˊɞɡ ɏɢɞɡɜ ɐŭɖ ŭɘəɐ Űɞɡɠ ũŮɤɓɎůɖ (ArcGIS Geodatabase) əŬɘ ɖ ɞˊɞɑŬ 

ˊŮɟɘɚŬɛɓɎɜŮɘ ɏɜŬ Dataset ɛŮ ɧɚŬ ŰŬ ŬˊŬɟŬɑŰɖŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ, ŭɖɚŬŭɐ 

ɢɤɟɘəɞɨɠ ˊɑɜŬəŮɠ (feature classes) ɛŮ ŰŬ əŰɐɟɘŬ, ŰŬ ůɖɛŮɑŬ ŮɜŭɘŬűɏɟɞɜŰɞɠ, Űɞ ɞŭɘəɧ 

ŭɑəŰɡɞ, Űɞ ůɘŭɖɟɞŭɟɞɛɘəɧ ŭɑəŰɡɞ, Űɞ ɡŭɟɞɚɞɔɘəɧ ŭɑəŰɡɞ, Űɘɠ ɢɟɐůŮɘɠ ɔɖɠ əŬɘ Űɘɠ ɞɜŰɧŰɖŰŮɠ 

Űɖɠ űɨůɖɠ Űɖɠ ˊŮɟɘɞɢɐɠ ˊɞɡ Űɞɡɠ ŮɜŭɘŬűɏɟŮɘ ɜŬ ŮɚŮɔɢɗŮɑ. 

2. ɆŮ ɢɟɐůŰŮɠ ˊɞɡ ŭɘŬɗɏŰɞɡɜ ɢɤɟɘəɎ ŭŮŭɞɛɏɜŬ ůŮ ɛɞɟűɧŰɡˊɞ shapefile Űɖɠ ˊŮɟɘɞɢɐɠ ɐ 

ɞɚɧəɚɖɟɖɠ Űɖɠ ȺɚɚɎŭŬɠ ɛŮ ŰŬ ˊŬɟŬˊɎɜɤ ɗŮɛŬŰɘəɎ ŮˊɑˊŮŭŬ (ˊɞɚɨɔɤɜŬ, ůɖɛŮɑŬ, ŭɑəŰɡɞ 

ə.Ű.ɚ ) əŬɘ Ůˊɘɗɡɛɞɨɜ ɜŬ Ůɚɏɔɝɞɡɜ ɧɚŬ ŰŬ ŭŮŭɞɛɏɜŬ ɐ ɏɜŬ ɡˊɞůɨɜɞɚɧ Űɞɡɠ, ɢɤɟɑɠ ɜŬ 

ŭɘŬɗɏŰɞɡɜ əɎˊɞɘŬ ɔŮɤɓɎůɖ ŭŮŭɞɛɏɜɤɜ. 

ɇɞ ˊŬɟŬəɎŰɤ ůɨɜɞɚɞ ɞŭɖɔɘɩɜ ɔɘŬ Űɖ ɢɟɐůɖ Űɞɡ ŮɟɔŬɚŮɑɞɡ ɝŮəɘɜɎ ˊŮɟɘɔɟɎűɞɜŰŬɠ Űɖɜ 

ˊɟɞŮŰɞɘɛŬůɑŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɖ ɞˊɞɑŬ ˊŮɟɘɚŬɛɓɎɜŮɘ ŰɏůůŮɟɘɠ (4) ɚŮɘŰɞɡɟɔɑŮɠ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ Űɘɠ 

ɡˊɧɚɞɘˊŮɠ ŰɟŮɘɠ (3) əŬŰɖɔɞɟɑŮɠ Ůɚɏɔɢɤɜ. 

6.1.1. ɄɟɞŮŰɞɘɛŬůɑŬ ŭŮŭɞɛɏɜɤɜ 

ȷɜɞɑɔɞɜŰŬɠ Űɖɜ ŮűŬɟɛɞɔɐ Űɞɡ ArcMap, ŮˊɘɚɏɔŮŰŮ ůŰɞ ArcToolbox Űɞ ɜɏɞ ŮɟɔŬɚŮɑɞ ˊɞɡ 

ŭɖɛɘɞɡɟɔɐɗɖəŮ ɛŮ ŰɑŰɚɞ Consistency and Completeness checks. 

6.1.1.1. ȹɖɛɘɞɡɟɔɑŬ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ 

ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɞɘ ɢɟɐůŰŮɠ ŭɘŬɗɏŰɞɡɜ ŰŬ ŭŮŭɞɛɏɜŬ Űɞɡɠ ůŮ ɛɞɟűɧŰɡˊɞ shapefile ůŮ əɎˊɞɘɞ 

űɎəŮɚɞ ůŰɞɜ ɡˊɞɚɞɔɘůŰɐ Űɞɡɠ, ˊɟɩŰɞ ɓɐɛŬ ŮɑɜŬɘ ɖ ŭɖɛɘɞɡɟɔɑŬ ɛɑŬɠ ũŮɤɓɎůɖɠ (Geodatabase) 

əŬɘ Ůɜɧɠ Dataset ɔɘŬ Űɖɜ ŬˊɞɗɐəŮɡůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ ůŮ ɛɞɟűɐ feature class, əŬɗɩɠ əŬɘ ɖ 

ɛŮŰŬŰɟɞˊɐ Űɞɡ ůɡůŰɐɛŬŰɞɠ ůɡɜŰŮŰŬɔɛɏɜɤɜ Űɞɡɠ (Coordinate System) ůŮ ȺũɆȷô87 (Greek Grid). 
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ũɘŬ Űɞ ůəɞˊɧ ŬɡŰɧ ŮˊɘɚɏɔŮŰŮ Ŭˊɧ Űɞ Consistency and Completeness checks Űɞ Toolset ñ 

Prepare data (optional)ò (ȺɘəɧɜŬ 6.2) əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ Űɞ ŮɟɔŬɚŮɑɞ ˊɞɡ ˊŮɟɘɏɢŮɘ Űɞ ɞˊɞɑɞ 

ɞɜɞɛɎɕŮŰŬɘ ñ1.Create GDB with  Dataset (optional)ò. ɄŬŰɩɜŰŬɠ ˊɎɜɤ ůŰɞ ŮɟɔŬɚŮɑɞ (ȺɘəɧɜŬ 

6.3), ůŬɠ ŭɑɜŮŰŬɘ ɖ Ůˊɘɚɞɔɐ ɜŬ ɞɜɞɛɎůŮŰŮ əŬɘ ɜŬ ˊɟɞůŭɘɞɟɑůŮŰŮ Űɖ ŰɞˊɞɗŮůɑŬ Űɖɠ ɔŮɤɓɎůɖɠ, ɜŬ 

ŭɖɛɘɞɡɟɔɐůŮŰŮ ɏɜŬ ůɨɜɞɚɞ ŭŮŭɞɛɏɜɤɜ (Dataset) ůŰɞ ɞˊɞɑɞ əŬɘ ɗŬ ŮɘůɎɔŮŰŮ ŰŬ ŭŮŭɞɛɏɜŬ ůŬɠ, Ůɜɩ 

ɖ ɛŮŰŬŰɟɞˊɐ Űɞɡ ůɡůŰɐɛŬŰɞɠ ůɡɜŰŮŰŬɔɛɏɜɤɜ ůŮ ȺũɆȷô87 (Greek Grid) ɔɑɜŮŰŬɘ ŬɡŰɧɛŬŰŬ. 

ɄŬŰɩɜŰŬɠ Űɞ Ok (ȺɘəɧɜŬ 6.4), Űɞ ŮɟɔŬɚŮɑɞ ɗŬ ŬɟɢɑůŮɘ ɜŬ ŮəŰŮɚŮɑŰŬɘ, əŬɘ ɛɧɚɘɠ ɓɔŮɘ ɖ ˊŬɟŬəɎŰɤ 

ɏɜŭŮɘɝɖ ůɖɛŬɑɜŮɘ ˊɤɠ ɖ ŭɘŬŭɘəŬůɑŬ ɐŰŬɜ ŮˊɘŰɡɢɐɠ. ȼ ˊŬɟŬəɎŰɤ ɏɜŭŮɘɝɖ ɗŬ ɓɔŬɑɜŮɘ əɎɗŮ űɞɟɎ ˊɞɡ 

ŮəŰŮɚŮɑŰŬɘ ɏɜŬ Ŭˊɧ ŰŬ ŮɟɔŬɚŮɑŬ. ɄɖɔŬɑɜɞɜŰŬɠ ůŰɞ Catalog űŬɑɜŮŰŬɘ ɧŰɘ ɞ űɎəŮɚɞɠ ɛŮ ŰŬ 

ŮˊɘɗɡɛɖŰɎ ŭŮŭɞɛɏɜŬ ŭɖɛɘɞɡɟɔɐɗɖəŮ (ȺɘəɧɜŬ 6.5). 

 

 

ȺɘəɧɜŬ 6. 2 Toolset: Prepare data (optional), Tool: 1.Create GDB with Dataset (optional). 

 

 

ȺɘəɧɜŬ 6. 3 ɄŮɟɘŮɢɧɛŮɜɞ Űɞɡ ŮɟɔŬɚŮɑɞɡ 1.Create GDB with Dataset (optional). 
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ȺɘəɧɜŬ 6. 4 ȰɜŭŮɘɝɖ ɧŰɘ Űɞ ŮɟɔŬɚŮɑɞ ŮəŰŮɚɏůŰɖəŮ ŮˊɘŰɡɢɩɠ 

 

 

ȺɘəɧɜŬ 6. 5 ȷˊɞŰŮɚɏůɛŬŰŬ ɛŮŰɎ Űɖɜ ŮəŰɏɚŮůɖ Űɞɡ 1.Create GDB with Dataset (optional) 

6.1.1.2. ȷɚɚŬɔɐ ˊŮŭɑɞɡ ŬˊɞɗɐəŮɡůɖɠ Ůɑŭɞɡɠ 

ɆŮ ɞɟɘůɛɏɜŮɠ ˊŮɟɘˊŰɩůŮɘɠ ŰŬ ɗŮɛŬŰɘəɎ ŮˊɑˊŮŭŬ ɛŮ ŰŬ ŭŮŭɞɛɏɜŬ Űɞɡ OSM (points, buildings, 

roads, ə.Ű.ɚ) ɏɢɞɡɜ ŭɘŬűɞɟŮŰɘəɏɠ ɞɜɞɛŬůɑŮɠ ůŰɞ ˊŮŭɑɞ ˊɞɡ əŬŰŬɔɟɎűŮɘ Űɞ Ůɑŭɞɠ Űɞɡɠ. ũɘŬ 

ˊŬɟɎŭŮɘɔɛŬ (ȺɘəɧɜŬ 6.6) Űɞ ˊŮŭɑɞ ŬɡŰɧ ůɡɜɐɗɤɠ ɏɢŮɘ Űɖɜ ɞɜɞɛŬůɑŬ type (ˊ.ɢ. ˊɚŬŰűɧɟɛŬ ɚɐɣɖɠ 

ŭŮŭɞɛɏɜɤɜ OSM BBBike), ɤůŰɧůɞ əɎˊɞɘŮɠ űɞɟɏɠ Űɞ ɓɚɏˊɞɡɛŮ əŬɘ ɛŮ Űɖɜ ɞɜɞɛŬůɑŬ fclass (ˊ.ɢ. 

ˊɚŬŰűɧɟɛŬ ɚɐɣɖɠ ŭŮŭɞɛɏɜɤɜ OSM Geofabrik) ɐ əɎˊɞɘŬ Ɏɚɚɖ. ɆŰɘɠ ˊŮɟɘˊŰɩůŮɘɠ ŬɡŰɏɠ ŮˊɧɛŮɜɞ 

ɓɐɛŬ ŮɑɜŬɘ ɖ ŮəŰɏɚŮůɖ Ůɜɧɠ ŮɟɔŬɚŮɑɞɡ Űɞ ɞˊɞɑɞ ɗŬ ŭɖɛɘɞɡɟɔŮɑ ɏɜŬ Ůˊɘˊɚɏɞɜ ˊŮŭɑɞ ɞɜɧɛŬŰɘ type 

əŬɘ ɗŬ ˊŮɟɘɏɢŮɘ Űɘɠ ŬɜŰɑůŰɞɘɢŮɠ Űɘɛɏɠ (values) ˊɞɡ ŬɜŬűɏɟɞɜŰŬɘ ůŰɞ Ůɑŭɞɠ Űɞɡ əɎɗŮ ɗŮɛŬŰɘəɞɨ 

Ůˊɘˊɏŭɞɡ. ɇŬ ˊŬɟŬˊɎɜɤ ɡɚɞˊɞɘɞɨɜŰŬɘ ɛŮ Űɞ ŮɟɔŬɚŮɑɞ ˊɞɡ ɞɜɞɛɎɕŮŰŬɘ ñ2.Add new field with 

name ''type'' (optional)ò, Űɞ ɞˊɞɑɞ ɓɟɑůəŮŰŬɘ ůŰɞ ˊŬɟŬˊɎɜɤ Toolset (ȺɘəɧɜŬ 6.7) əŬɘ ɖ ŮəŰɏɚŮůɖ 

Űɞɡ ɔɑɜŮŰŬɘ ɛɧɜɞ ůŰɖɜ ˊŮɟɑˊŰɤůɖ ˊɞɡ Űɞ ˊŮŭɑɞ ˊɞɡ ŬɜŬűɏɟŮŰŬɘ ůŰɞ Ůɑŭɞɠ Űɞɡ Feature class ŭŮɜ 

ɚɏɔŮŰŬɘ type. ɆŬɜ Ůˊɘɚɞɔɐ (ȺɘəɧɜŬ 6.8) ŭɑɜŮŰŮ Űɞ ůɨɜɞɚɞ ŭŮŭɞɛɏɜɤɜ (Feature Dataset) əŬɘ 

ŮˊɘɚɏɔŮŰŮ Űɞ ˊŮŭɑɞ ˊɞɡ ˊŮɟɘɏɢŮɘ Űɘɠ Űɘɛɏɠ Űɞɡ Ůɑŭɞɡɠ əŬɘ ɏɢŮɘ Űɖɜ Ɏɚɚɖ ɞɜɞɛŬůɑŬ ůŮ VB Script. 

ɀŮŰɎ Űɖɜ ŮəŰɏɚŮůɖ, ŬɜŬŰɟɏɢɞɜŰŬɠ ůŰɞ Attribute table ŮɛűŬɜɑɕŮŰŬɘ ɜɏɞ ˊŮŭɑɞ type (ȺɘəɧɜŬ 6.9). 
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ȺɘəɧɜŬ 6. 6 ɄŬɟɎŭŮɘɔɛŬ ˊŮɟɑˊŰɤůɖɠ ɧˊɞɡ Űɞ ˊŮŭɑɞɡ Űɞɡ Ůɑŭɞɡɠ ɏɢŮɘ Ɏɚɚɖ ɞɜɞɛŬůɑŬ 

 

 

ȺɘəɧɜŬ 6. 7 Toolset: Prepare data (optional), Tool: 2.Add new field with name ''type'' (optional) 

 

 

ȺɘəɧɜŬ 6. 8 ɄŮɟɘŮɢɧɛŮɜɞ Űɞɡ ŮɟɔŬɚŮɑɞɡ 2.Add new field with name ''type'' (optional) 

 

 

ȺɘəɧɜŬ 6. 9 ȷˊɞŰɏɚŮůɛŬ Űɞɡ ŮɟɔŬɚŮɑɞɡ 2.Add new field with name ''type'' (optional) 

 

6.1.1.3. ȹɖɛɘɞɡɟɔɑŬ ŮɜɘŬɑɞɡ ɢɤɟɘəɞɨ ˊɑɜŬəŬ ůɖɛŮɑɤɜ ŮɜŭɘŬűɏɟɞɜŰɞɠ 

ȺˊɧɛŮɜɞ ˊɟɞŬɘɟŮŰɘəɧ ɓɐɛŬ ŮɑɜŬɘ ɖ ůɡɔɢɩɜŮɡůɖ ɞɟɘůɛɏɜɤɜ ůɖɛŮɘŬəɩɜ ɞɜŰɞŰɐŰɤɜ ůŮ ɏɜŬ 

ŮɜɘŬɑɞ Point Feature Class ɔɘŬ Űɘɠ ɛŮŰɏˊŮɘŰŬ ŭɘŬŭɘəŬůɑŮɠ. ȾɎˊɞɘŮɠ űɞɟɏɠ ɞɘ ˊɖɔɏɠ ŭŮŭɞɛɏɜɤɜ ˊ.ɢ 

GeoFabrik, BBBike ˊŮɟɘɚŬɛɓɎɜɞɡɜ ɡˊɞəŬŰɖɔɞɟɑŮɠ Űɤɜ ɆɖɛŮɑɤɜ ȺɜŭɘŬűɏɟɞɜŰɞɠ əŬɘ 

ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŬɜ ɝŮɢɤɟɘůŰɏɠ ɞɜŰɧŰɖŰŮɠ (ȺɘəɧɜŬ 6.10). ȷɡŰɧ ŭŮɜ ůɡɛɓŬɑɜŮɘ ˊɎɜŰŬ, ůŰɘɠ 

ˊŮɟɘůůɧŰŮɟŮɠ ˊŮɟɘˊŰɩůŮɘɠ ɧɚŬ ŰŬ ůɖɛŮɑŬ ɓɟɑůəɞɜŰŬɘ ůŮ ɏɜŬ ŮɜɘŬɑɞ ɗŮɛŬŰɘəɧ ŮˊɑˊŮŭɞ( ˊ.ɢ. Points). 

ɋůŰɧůɞ ɔɘŬ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ ɧˊɤɠ ɖ ˊŬɟŬˊɎɜɤ (ˊ.ɢ Natural Points, Pois, Pofw, Traffic Points, 

Transport Points), ŮəŰŮɚŮɑŰŬɘ Űɞ ŮɟɔŬɚŮɑɞ ˊɞɡ ɞɜɞɛɎɕŮŰŬɘ ñ 3.Merge all Point Features into One 

(optional)ò Űɞ ɞˊɞɑɞ ɓɟɑůəŮŰŬɘ Ůˊɑůɖɠ ůŰɞ ɑŭɘɞ Toolset (ȺɘəɧɜŬ 6.11). ɆŰɞ ŮɟɔŬɚŮɑɞ ŬɡŰɧ 

ŮɘůɎɔŮŰŮ (ȺɘəɧɜŬ 6.12) ŰŬ ůɖɛŮɘŬəɎ feature classes ˊɞɡ ɗɏɚŮŰŮ ɜŬ ůɡɔɢɤɜŮɨůŮŰŮ ůŰɞ Input  

Datasets, Ůɜɩ ůŰɞ Output  Dataset ɡˊɞŭŮɘəɜɨŮŰŮ Űɞ űɎəŮɚɞ ˊɟɞɞɟɘůɛɞɨ əŬɘ Űɖɜ ɞɜɞɛŬůɑŬ Űɞɡ 
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feature class. ɄɖɔŬɑɜɞɜŰŬɠ ůŰɞ Catalog űŬɑɜŮŰŬɘ ɧŰɘ ɞ űɎəŮɚɞɠ ɛŮ ŰŬ ŮˊɘɗɡɛɖŰɎ ŭŮŭɞɛɏɜŬ 

ŭɖɛɘɞɡɟɔɐɗɖəŮ (ȺɘəɧɜŬ 6.13). 

 

 

ȺɘəɧɜŬ 6. 10 ɄŬɟɎŭŮɘɔɛŬ ˊŮɟɑˊŰɤůɖɠ ɧˊɞɡ ɞɘ ůɖɛŮɘŬəɏɠ ɞɜŰɧŰɖŰŮɠ ŮɑɜŬɘ ˊɎɜɤ Ŭˊɧ ɛɑŬ 

 

 

ȺɘəɧɜŬ 6. 11 Toolset: Prepare data (optional), Tool: 3.Merge all Point Features into One (optional) 

 

 

ȺɘəɧɜŬ 6. 12 ɄŮɟɘŮɢɧɛŮɜɞ Űɞɡ ŮɟɔŬɚŮɑɞɡ 3.Merge all Point Features into One (optional) 
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ȺɘəɧɜŬ 6. 13 ȷˊɞŰŮɚɏůɛŬŰŬ Űɞɡ ŮɟɔŬɚŮɑɞɡ 3.Merge all Point Features into One (optional) 

6.1.1.4. Ⱥˊɘɚɞɔɐ ɡˊɞˊŮɟɘɞɢɐɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ  

ȼ ŰŮɚŮɡŰŬɑŬ ˊɟɞŬɘɟŮŰɘəɐ ɚŮɘŰɞɡɟɔɑŬ ŬűɞɟɎ Űɖɜ Ůˊɘɚɞɔɐ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ, Űɖɜ ˊŮɟɘɞɢɐ 

ŭɖɚŬŭɐ ˊɞɡ ŮˊɘɗɡɛŮɑŰŮ ɜŬ ɔɑɜɞɡɜ ɞɘ ɛŮŰɏˊŮɘŰŬ ɏɚŮɔɢɞɘ. ũɘŬ Űɖɜ ŮəŰɏɚŮůɖ Űɞɡ ŮɟɔŬɚŮɑɞɡ ɗŬ 

ɢɟŮɘŬůŰŮɑŰŮ ɏɜŬ ŬɟɢŮɑɞ ɛŮ ŰŬ ɧɟɘŬ Ůɜɧɠ ˊɞɚɡɔɩɜɞɡ ɐ ˊŮɟɘůůɞŰɏɟɤɜ ˊɞɚɡɔɩɜɤɜ, ɧˊɞɡ ůŰɖɜ 

ˊŮɟɑˊŰɤůɖ Űɤɜ ˊŮɟɘůůɞŰɏɟɤɜ, ůŬɠ ŭɑɜŮŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ Ůˊɘɚɞɔɐɠ Ůɜɧɠ Ŭˊɧ ŬɡŰɎ. ũɘŬ Űɞ 

ůɡɔəŮəɟɘɛɏɜɞ ˊŬɟɎŭŮɘɔɛŬ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɏɜŬ ŬɟɢŮɑɞ shapefile ˊɞɡ ˊŮɟɘŮɑɢŮ Űɞɡɠ 

əŬɚɚɘəɟŬŰɘəɞɨɠ ŭɐɛɞɡɠ Űɖɠ ȺɚɚɎŭŬɠ, Ŭˊɧ Űɞɡɠ ɞˊɞɑɞɡɠ ŮˊɘɚɏɢɗɖəŮ ɞ ŭɐɛɞɠ ȷɗɖɜŬɑɤɜ ɤɠ 

ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ. ȼ ŮəŰɏɚŮůɖ Űɞɡ ɔɑɜŮŰŬɘ ɛɧɜɞ ůŰɖɜ ˊŮɟɑˊŰɤůɖ ˊɞɡ ŭŮɜ ɏɢŮŰŮ Ŭˊɧ ˊɟɘɜ ŭŮŭɞɛɏɜŬ 

Űɖɠ ŮˊɘɗɡɛɖŰɐɠ ˊŮɟɘɞɢɐɠ ˊɞɡ ɗɏɚŮŰŮ ɜŬ ŮɚŮɔɢɗŮɑ. 

ɇɞ ŮɟɔŬɚŮɑɞ ŬɡŰɧ ˊɞɡ ɓɟɑůəŮŰŬɘ Ůˊɑůɖɠ ůŰɞ ɑŭɘɞ Toolset ɞɜɞɛɎɕŮŰŬɘ ñ 4.Select the area of 

interest (optional)ò (ȺɘəɧɜŬ 6.14) . ȼ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ŮɑɜŬɘ ɖ Ůɝɐɠ: 

1. ȺˊɘɚɏɔŮɘ Ŭˊɧ Űɞ ŬɟɢŮɑɞ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ ŰŬ ˊɞɚɨɔɤɜŬ, Űɞ ˊɞɚɨɔɤɜɞ ɐ Űɞ ůɨɜɞɚɞ 

ˊɞɚɡɔɩɜɤɜ ˊɞɡ ɗŬ ɞɟɑůŮŰŮ ŮůŮɑɠ. 

2. ȷɜŬŰɟɏɢŮɘ ůŮ ɧɚɞ Űɞ Ɇɨɜɞɚɞ ȹŮŭɞɛɏɜɤɜ ˊɞɡ ŭɖɛɘɞɡɟɔɐůŬŰŮ əŬɘ ɛɏůɤ Űɞɡ Select by 

Location ŮˊɘɚɏɔŮɘ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ŬˊɞɗɖəŮɨŮɘ ůŮ ɜɏɞ feature class Űɘɠ ɞɜŰɧŰɖŰŮɠ ˊɞɡ 

ɡ́ Ɏɟɢɞɡɜ ůŰɖɜ ˊŮɟɘɞɢɐ/ ȹɐɛɞ ɞɟɘůɛɞɨ ɔɘŬ Űɞ əɎɗŮ ɗŮɛŬŰɘəɧ ŮˊɑˊŮŭɞ (ȺɘəɧɜŬ 6.15). 

 

ȺɘəɧɜŬ 6. 14 Toolset: Prepare data (optional), Tool: 4.Select the area of interest (optional) 
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ȷˊɞŰɏɚŮůɛŬ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ ŬɡŰɐɠ ŮɑɜŬɘ ɜŬ ˊɟɞůŰŮɗɞɨɜ ůŰɞ Dataset ɔɘŬ əɎɗŮ ɗŮɛŬŰɘəɧ 

ŮˊɑˊŮŭɞ, Űɞ ŬɜŰɑůŰɞɘɢɞ ŬɚɚɎ Űɖɠ ˊŮɟɘɞɢɐɠ ˊɞɡ ɞɟɑůŬŰŮ ( ůŰɞ ůɡɔəŮəɟɘɛɏɜɞ ˊŬɟɎŭŮɘɔɛŬ Űɞɡ 

ȹɐɛɞɡ ȷɗɖɜŬɑɤɜ). ɇŬ feature classes ˊɞɡ ŰŮɚŮɘɩɜɞɡɜ ůŮ selected ŮɑɜŬɘ ŬɡŰɎ Űɖɠ ŮˊɘɚŮɔɛɏɜɖɠ 

ˊŮɟɘɞɢɐɠ (ȺɘəɧɜŬ 6.16). 

 

 

ȺɘəɧɜŬ 6. 15 ɄŮɟɘŮɢɧɛŮɜɞ Űɞɡ ŮɟɔŬɚŮɑɞɡ 4.Select the polygon area (optional) 

 

 

ȺɘəɧɜŬ 6. 16 ȷˊɞŰŮɚɏůɛŬŰŬ Űɞɡ ŮɟɔŬɚŮɑɞɡ 4.Select the polygon area (optional) 
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ȺɘəɧɜŬ 6. 17 ȷɟɢŮɑɞ ɛŮ ŰŬ ɧɟɘŬ ˊɞɚɚɩɜ ˊɞɚɡɔɩɜɤɜ (Ůŭɩ ɞɚɧəɚɖɟɖɠ Űɖɠ ȺɚɚɎŭŬɠ). 

 

ȺɘəɧɜŬ 6. 18 ȺˊɘɚŮɔɛɏɜɖ ˊŮɟɘɞɢɐ ŮɜŭɘŬűɏɟɞɜŰɞɠ (ȹɐɛɞɠ ȷɗɖɜŬɑɤɜ). 
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6.1.2. ȰɚŮɔɢɞɘ ˊɚɖɟɧŰɖŰŬɠ 

Ƀɘ ɏɚŮɔɢɞɘ Ŭűɞɟɞɨɜ Űɖɜ ˊɚɖɟɧŰɖŰŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ. Ƀɘ ɢɟɐůŰŮɠ ˊɞɡ Ůˊɘɗɡɛɞɨɜ ɜŬ 

ŮɟŮɡɜɐůɞɡɜ Ŭɜ ŰŬ ŭŮŭɞɛɏɜŬ Űɖɠ ˊŮɟɘɞɢɐɠ Űɞɡɠ ŮɑɜŬɘ ˊɚɐɟɖ ɤɠ ˊɟɞɠ Űɞ ˊŮŭɑɞ Űɞɡ Ůɑŭɞɡɠ ŬɚɚɎ əŬɘ 

ɜŬ ɔɜɤɟɑɕɞɡɜ ɔɘŬ əɎɗŮ ɢɤɟɘəɐ ɞɜŰɧŰɖŰŬ Űɘɠ Űɘɛɏɠ ˊɞɡ ɡˊɎɟɢɞɡɜ ůŰɞ ˊŮŭɑɞ Űɞɡ Ůɑŭɞɡɠ, ɛˊɞɟɞɨɜ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɐůɞɡɜ Űɞ ŮɟɔŬɚŮɑɞ ŬɡŰɧ. ũɘŬ Űɖɜ ŮəŰɏɚŮůɐ Űɞɡ ˊɖɔŬɑɜŮŰŮ ůŰɞ ArcToolbox > 

Consistency and Completeness checks > Completeness check (ȺɘəɧɜŬ 6.19). ɆŰɖ ůɡɜɏɢŮɘŬ 

ŮˊɘɚɏɔŮŰŮ Űɖ ɚŮɘŰɞɡɟɔɑŬ ˊɞɡ ˊŮɟɘɏɢŮɘ ɖ ɞˊɞɑŬ ɞɜɞɛɎɕŮŰŬɘ ñType field completenessò (ȺɘəɧɜŬ 

6.20).  

 

 

ȺɘəɧɜŬ 6. 19 ȺɟɔŬɚŮɑɞ ñ Completeness checkò  

 

 

ȺɘəɧɜŬ 6. 20 ȿŮɘŰɞɡɟɔɑŬ ñType field completenessò 

 

ȼ ɚŮɘŰɞɡɟɔɑŬ ŬɡŰɐ ŮɑɜŬɘ ɛɑŬ ŮˊŬɜŬɚɖˊŰɘəɐ ŭɘŬŭɘəŬůɑŬ əŬɘ ŬˊɞŰŮɚŮɑ ɏɜŬɜ ɏɚŮɔɢɞ ˊɚɖɟɧŰɖŰŬɠ. 

ȸɟɑůəŮɘ ɔɘŬ əɎɗŮ ɢɤɟɘəɧ ˊɑɜŬəŬ (feature class) ˊɞɡ ɡˊɎɟɢŮɘ ůŰɞ ůɨɜɞɚɞ ŭŮŭɞɛɏɜɤɜ ůŬɠ (Dataset) 

Űɘɠ ŭɘɎűɞɟŮɠ Űɘɛɏɠ ˊɞɡ ɡˊɎɟɢɞɡɜ ůŰɞ ˊŮŭɑɞ Űɞɡ Ůɑŭɞɡɠ (type), əŮɜɏɠ ɐ ɛɖ əŬɘ ŰŬ ˊɞůɞůŰɎ Űɞɡɠ. Ƀ 

ɢɟɐůŰɖɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ɔɜɤɟɑɕŮɘ ɧŰɘ:  

1. ȼ ŮəŰɏɚŮůɖ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ ˊɟɏˊŮɘ ɜŬ ɔɑɜŮɘ ˊɟɘɜ Űɞɡɠ Űɞˊɞɚɞɔɘəɞɨɠ Ůɚɏɔɢɞɡɠ, Ůˊɞɛɏɜɤɠ 

əŬɚɧ ŮɑɜŬɘ ɜŬ ŮűŬɟɛɧɕŮŰŬɘ ˊɟɩŰɖ ɐ Ŭɛɏůɤɠ ɛŮŰɎ Űɤɜ ŮɟɔŬɚŮɑɤɜ ˊɟɞŮŰɞɘɛŬůɑŬɠ.  

2. ȷɜ ɢɟŮɘɎůŰɖəŮ ɜŬ ŮűŬɟɛɞůŰɞɨɜ ɞɘ ˊɟɞŬɘɟŮŰɘəɏɠ ŭɘŬŭɘəŬůɑŮɠ, ŰɧŰŮ ůŰɞ ůɨɜɞɚɞ ŭŮŭɞɛɏɜɤɜ 

ɗŬ ɡˊɎɟɢɞɡɜ ɞɘ ɞɜŰɧŰɖŰŮɠ Űɖɠ ˊŮɟɘɞɢɐɠ ŮɜŭɘŬűɏɟɞɜŰɞɠ ɞɘ ɞˊɞɑŮɠ ɏɢɞɡɜ Űɖɜ əŬŰɎɚɖɝɖ 

selected ŬɚɚɎ əŬɘ ɞɘ Ŭɟɢɘəɏɠ ɞɜŰɧŰɖŰŮɠ. ɄɟɞəŮɘɛɏɜɞɡ ɜŬ ŮűŬɟɛɞůŰŮɑ Űɞ ŮɟɔŬɚŮɑɞ ɛɧɜɞ 

ůŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ůŬɠ ŮɜŭɘŬűɏɟɞɡɜ ɗŬ ɢɟŮɘŬůŰŮɑ ɜŬ ůɡɛˊɚɖɟɩůŮŰŮ Űɞ ˊŮŭɑɞ 

Wildcard(optional) ɛŮ Űɖ űɟɎůɖ *selected ɧˊɤɠ ɗŬ ŭŮɑŰŮ ůŰɖɜ ȺɘəɧɜŬ 6.21.  
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3. ȷɜ ŭŮɜ ŮűŬɟɛɧůŰɖəŬɜ ɞɘ ˊɟɞŬɘɟŮŰɘəɏɠ ŭɘŬŭɘəŬůɑŮɠ ŰɧŰŮ Űɞ ˊŮŭɑɞ Wildcard(optional) Űɞ 

ŬűɐɜŮŰŮ əŮɜɧ. 

ɆŰŬ ˊŮŭɑŬ ˊɞɡ ŬˊŬɘŰɞɨɜŰŬɘ (ȺɘəɧɜŬ 6.21) ɓɎɕŮŰŮ Űɖɜ ŰɞˊɞɗŮůɑŬ Űɖɠ ɔŮɤɓɎůɖɠ 

(Geodatabase), Űɖɜ ŰɞˊɞɗŮůɑŬ Űɞɡ ůɡɜɧɚɞɡ ŭŮŭɞɛɏɜɤɜ (Feature Dataset) əŬɘ Ŭɜ ɢɟŮɘɎɕŮŰŬɘ Űɖɜ 

Ůˊɘɚɞɔɐ *selected ůŰɞ ˊŮŭɑɞ Wildcard(optional). ȷűɞɨ ˊŬŰɐůŮŰŮ Ok əŬɘ ɔɑɜŮɘ ɖ ŮəŰɏɚŮůɖ Űɞɡ 

ŮɟɔŬɚŮɑɞɡ, ɗŬ ŭŮɑŰŮ ůŰɞ Catalog ɏɜŬ ůɨɜɞɚɞ ˊɘɜɎəɤɜ (ȺɘəɧɜŬ 6.22) ˊɞɡ ɞ əŬɗɏɜŬɠ ŬűɞɟɎ 

ɝŮɢɤɟɘůŰɎ əɎɗŮ ɢɤɟɘəɧ ˊɑɜŬəŬ (feature class) əŬɘ ˊŮɟɘɏɢŮɘ ɛɑŬ ůŰɐɚɖ ɛŮ Űɘɠ Űɘɛɏɠ Űɞɡ Ůɑŭɞɡɠ 

(type), ɛɑŬ ůŰɐɚɖ ɛŮ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ ůŰɞɘɢŮɑɤɜ ˊɞɡ ɡˊɎɟɢɞɡɜ ůŰɞ əɎɗŮ Ůɑŭɞɠ əŬɗɩɠ əŬɘ ɛɑŬ 

ůŰɐɚɖ ɛŮ Űɞ ˊɞůɞůŰɧ Űɞɡ Ŭɟɘɗɛɞɨ ŬɡŰɞɨ ɤɠ ˊɟɞɠ Űɞ ůɨɜɞɚɞ Űɤɜ ůŰɞɘɢŮɑɤɜ (ɄɑɜŬəŬɠ 6.1). ɆŰɞ 

ˊŮŭɑɞ Type əŬŰŬɔɟɎűɞɜŰŬɘ ŰŬ Ůɑŭɖ, ůŰɞ ˊŮŭɑɞ COUNT_type Űɞ ˊɚɐɗɞɠ Űɤɜ ůŰɞ ůŰɞɘɢŮɑɤɜ ˊɞɡ 

Ŭɜɐəɞɡɜ ůŮ ŬɡŰɧ Űɞ type əŬɘ ůŰɞ ˊŮŭɑɞ percentage Űɞ ŬɜŰɑůŰɞɘɢɞ ˊɞůɞůŰɧ. 

 

 

ȺɘəɧɜŬ 6. 21 ɄŮɟɘŮɢɧɛŮɜɞ Űɞɡ ŮɟɔŬɚŮɑɞɡ ñType field completenessò 

 

 

ȺɘəɧɜŬ 6. 22 ȷˊɞŰŮɚɏůɛŬŰŬ Űɞɡ ŮɟɔŬɚŮɑɞɡ ñType field completenessò ůŰɞ Catalog 
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ɄɑɜŬəŬɠ 6. 1 ȷˊɞŰŮɚɏůɛŬŰŬ ŮɟɔŬɚŮɑɞɡ ñType field completenessò ɔɘŬ Points 
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ɄŬɟŬəɎŰɤ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ˊŬɟŬŭŮɑɔɛŬŰŬ Űɞɡ ŮɟɔŬɚŮɑɞɡ ɔɘŬ əɎɗŮ ɢɤɟɘəɧ ˊɑɜŬəŬ. ũɘŬ 

ˊŬɟɎŭŮɘɔɛŬ ɔɘŬ Űɘɠ ɉɟɐůŮɘɠ ũɖɠ ɄɑɜŬəŬɠ 6.2, ɔɘŬ ŰŬ ȾŰɐɟɘŬ ɄɑɜŬəŬɠ 6.3, ɔɘŬ Űɞ Ƀŭɘəɧ ȹɑəŰɡɞ 

ɄɑɜŬəŬɠ 6.4, ɔɘŬ Űɘɠ ūɡůɘəɏɠ ɞɜŰɧŰɖŰŮɠ ɄɑɜŬəŬɠ 6.5, ɔɘŬ Űɞ Ɇɘŭɖɟɞŭɟɞɛɘəɧ ȹɑəŰɡɞ ɄɑɜŬəŬɠ 6.6, 

ɄɑɜŬəŬɠ 6.7 ɔɘŬ Űɞ ɡŭɟɞɚɞɔɘəɧ ŭɑəŰɡɞ əŬɘ ɄɑɜŬəŬɠ 6.8 ɔɘŬ Űɞɡɠ Űɧˊɞɡɠ. 

 

ɄɑɜŬəŬɠ 6. 2 ȷˊɞŰŮɚɏůɛŬŰŬ ŮɟɔŬɚŮɑɞɡ ñType field completenessò ɔɘŬ ɉɟɐůŮɘɠ ɔɖɠ 

 

 

ɄɑɜŬəŬɠ 6. 3 ȷˊɞŰŮɚɏůɛŬŰŬ ŮɟɔŬɚŮɑɞɡ ñType field completenessò ɔɘŬ ȾŰɐɟɘŬ.  
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ɄɑɜŬəŬɠ 6. 4 ȷˊɞŰŮɚɏůɛŬŰŬ ŮɟɔŬɚŮɑɞɡ ñType field completenessò ɔɘŬ Ƀŭɘəɧ ŭɑəŰɡɞ 

 

 

ɄɑɜŬəŬɠ 6. 5 ȷˊɞŰŮɚɏůɛŬŰŬ ŮɟɔŬɚŮɑɞɡ ɔɘŬ ūɨůɖ 

 

 

ɄɑɜŬəŬɠ 6. 6 ȷˊɞŰŮɚɏůɛŬŰŬ ŮɟɔŬɚŮɑɞɡ ñType field completenessò ɔɘŬ Ɇɘŭɖɟɞŭɟɞɛɘəɧ ŭɑəŰɡɞ 

 

 

ɄɑɜŬəŬɠ 6. 7 ȷˊɞŰŮɚɏůɛŬŰŬ ŮɟɔŬɚŮɑɞɡ ñType field completenessò ɔɘŬ Ɉŭɟɞɚɞɔɘəɧ ŭɑəŰɡɞ 
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ɄɑɜŬəŬɠ 6. 8 ȷˊɞŰŮɚɏůɛŬŰŬ ŮɟɔŬɚŮɑɞɡ ñType field completenessò ɔɘŬ ɇɧˊɞɡɠ 

 

ɇɞ ŮɟɔŬɚŮɑɞ ŬɡŰɧ ŮɑɜŬɘ ɢɟɐůɘɛɞ ůŰɞ ɢɟɐůŰɖ ɔɘŬ: 

¶ ɜŬ ˊɚɖɟɞűɞɟɖɗŮɑ ɔɘŬ Űɞ Ůɑŭɞɠ Űɤɜ ůŰɞɘɢŮɑɤɜ ůŮ əɎɗŮ ɗŮɛŬŰɘəɧ ŮˊɑˊŮŭɞ 

¶ ɜŬ ŭɘŬˊɘůŰɩůŮɘ Ŭɜ ɖ ˊɞɘəɘɚɑŬ əŬɘ Űɞ Ůɑŭɞɠ Űɤɜ ůŰɞɘɢŮɑɤɜ əŬɚɨˊŰŮɘ Űɘɠ ŬɜɎɔəŮɠ Űɞɡ  

¶ ɜŬ ŭɘŬˊɘůŰɩůŮɘ ŮɎɜ ɡˊɎɟɢɞɡɜ ůŰɞɘɢŮɑŬ ɢɤɟɑɠ ˊɚɖɟɞűɞɟɑŬ ɧůɞɜ ŬűɞɟɎ ůŰɞ Ůɑŭɞɠ ˊ.ɢ. 

ůŰɖɜ ˊŮɟɑˊŰɤůɖ Űɤɜ əŰɖɟɑɤɜ ɗŬ ˊŬɟŬŰɖɟɐůŮŰŮ ɧŰɘ ɧůɞɜ ŬűɞɟɎ Űɞ ůɡɔəŮəɟɘɛɏɜɞ 

ˊŬɟɎŭŮɘɔɛŬ Űɞɡ ȹɐɛɞɡ ȷɗɖɜŬɑɤɜ, Űɞ 97% ˊŮɟɑˊɞɡ Űɤɜ ůŰɞɘɢŮɑɤɜ ŭŮɜ ŭɘŬɗɏŰɞɡɜ 

Űɘɛɐ ůŰɞ ˊŮŭɑɞ Űɞɡ Ůɑŭɞɡɠ (ɄɑɜŬəŬɠ 6.3). 

6.1.3. ɇɞˊɞɚɞɔɘəɞɑ ɏɚŮɔɢɞɘ 

ȼ ŭŮɨŰŮɟɖ əŬŰɖɔɞɟɑŬ Ůɚɏɔɢɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɞɡɠ ɔŮɜɘəɞɨɠ Űɞˊɞɚɞɔɘəɞɨɠ Ůɚɏɔɢɞɡɠ ˊɞɡ 

Ŭűɞɟɞɨɜ ɏɜŬ ɗŮɛŬŰɘəɧ ŮˊɑˊŮŭɞ əŬɘ ŮűŬɟɛɧɕɞɜŰŬɘ ŬɜɎɛŮůŬ ůŰŬ ůŰɞɘɢŮɑŬ ˊɞɡ ŬɡŰɧ ˊŮɟɘɏɢŮɘ. ɇɞ 

ŮɟɔŬɚŮɑɞ ɓŬůɑɕŮŰŬɘ ůŰɖɜ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ ɗɏůŮɤɜ Űɤɜ əɞɟɡűɩɜ Űɤɜ ɔŮɤɢɤɟɘəɩɜ ůŰɞɘɢŮɑɤɜ Ůɜɧɠ 

ɗŮɛŬŰɘəɞɨ Ůˊɘˊɏŭɞɡ əŬɘ ˊŮɟɘɚŬɛɓɎɜŮɘ ŭɨɞ (2) ˊŮɟɘˊŰɩůŮɘɠ: Űɖɜ ŰɞˊɞɚɞɔɑŬ Űɞɡ ŭɘəŰɨɞɡ (ɞŭɘəɧ, 

ůɘŭɖɟɞŭɟɞɛɘəɧ, ɡŭɟɞɚɞɔɘəɧ) əŬɘ Űɖɜ ŰɞˊɞɚɞɔɑŬ Űɤɜ ˊɞɚɡɔɩɜɤɜ (əŰɐɟɘŬ, ɢɟɐůŮɘɠ ɔɖɠ, űɨůɖ).  

6.1.3.1. ɇɞˊɞɚɞɔɘəɞɑ ɏɚŮɔɢɞɘ ˊɞɚɡɔɤɜɘəɩɜ ɗŮɛŬŰɘəɩɜ Ůˊɘˊɏŭɤɜ (əŰɐɟɘŬ, ɢɟɐůŮɘɠ ɔɖɠ ə.Ɏ.) 

ũɘŬ Űɖɜ ˊŮɟɑˊŰɤůɖ Űɖɠ ŰɞˊɞɚɞɔɑŬɠ Űɤɜ ˊɞɚɡɔɩɜɤɜ Űɞ ŮɟɔŬɚŮɑɞ ŬɡŰɧ ɚŮɘŰɞɡɟɔŮɑ ɤɠ Ůɝɐɠ. ũɘŬ 

əɎɗŮ ɗŮɛŬŰɘəɧ ŮˊɑˊŮŭɞ ˊɞɡ ˊŮɟɘɏɢŮɘ ˊɞɚɨɔɤɜŬ: 

¶ ȹɖɛɘɞɡɟɔŮɑ ɛɑŬ ŭɞɛɐ ŰɞˊɞɚɞɔɑŬɠ ɛŮ Űɞ ɧɜɞɛŬ Űɞɡ ɗŮɛŬŰɘəɞɨ Ůˊɘˊɏŭɞɡ ( ˊŬɟɎŭŮɘɔɛŬ ɔɘŬ 

ŰŬ əŰɐɟɘŬ ɗŬ ŮɑɜŬɘ building_topology, ɔɘŬ Űɘɠ ɢɟɐůŮɘɠ ɔɖɠ ŮɑɜŬɘ landuse_topology, ɔɘŬ Űɖ 

űɨůɖ ŮɑɜŬɘ nature_topology) Ůɜɩ ɔɘŬ Űɖɜ ˊŬɟɎɛŮŰɟɞ Cluster Tolerance ɏɢŮɘ ɞɟɘůŰŮɑ ɖ Űɘɛɐ 

0,001 ɛɏŰɟŬ. 

¶ ɄɟɞůɗɏŰŮɘ Űɞ ŬɜŰɑůŰɞɘɢɞ Feature Class (ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ůŰɖɜ building_topology 

ˊɟɞůɗɏŰŮɘ Űɞ feature class building) 

¶ ɄɟɞůɗɏŰŮɘ Űɞɡɠ əŬɜɧɜŮɠ ˊɟɞɠ ɏɚŮɔɢɞ, ˊɞɡ ůŰɖɜ ˊŮɟɑˊŰɤůɖ Űɤɜ ˊɞɚɡɔɩɜɤɜ ŮɑɜŬɘ Must be 

larger that cluster tolerance əŬɘ Must Not Overlap (Area) 

¶ ȺűŬɟɛɧɕŮɘ Űɖ ŭɘŬŭɘəŬůɑŬ Ŭɝɘɞɚɧɔɖůɖɠ (validate) ɧˊɞɡ ɔɑɜŮŰŬɘ ɞ ɏɚŮɔɢɞɠ Űɤɜ əŬɜɧɜɤɜ əŬɘ 

ɞ ˊɟɞůŭɘɞɟɘůɛɧɠ Űɤɜ ůűŬɚɛɎŰɤɜ Ŭˊɧ Űɖ ɛɖ ŮˊŬɚɐɗŮɡůɐ Űɞɡ  
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¶ ȺɝɎɔŮɘ ŰŬ ŰɞˊɞɚɞɔɘəɎ ɚɎɗɖ ˊɞɡ ɓɟɏɗɖəŬɜ ůŮ ŭɨɞ (2) ɛɞɟűɏɠ, ɔɟŬɛɛɘəɎ əŬɘ ˊɞɚɡɔɤɜɘəɎ 

(ůŰɖ ůɡɔəŮəɟɘɛɏɜɖ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɖ ŰɞˊɞɚɞɔɑŬ ŬűɞɟɎ ˊɞɚɨɔɤɜŬ, ɖ ŭŮɨŰŮɟɖ ɛɞɟűɐ ŮɑɜŬɘ 

ŬɡŰɐ ˊɞɡ ɛŬɠ ŮɜŭɘŬűɏɟŮɘ) 

Ⱥˊɘˊɚɏɞɜ, ɔɘŬ əɎɗŮ ɗŮɛŬŰɘəɧ ŮˊɑˊŮŭɞ ɡˊɞɚɞɔɑɕŮɘ ŰŬ ˊŬɟŬəɎŰɤ: 

¶ ɇɞɜ ůɡɜɞɚɘəɧ Ŭɟɘɗɛɧ ůŰɞɘɢŮɑɤɜ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ feature class ɧŰŬɜ 

ŮɘůɎɔŮŰŬɘ ůŰɖɜ ɇɞˊɞɚɞɔɑŬ 

¶ ɇɞɜ ůɡɜɞɚɘəɧ Ŭɟɘɗɛɧ ůŰɞɘɢŮɑɤɜ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ əɎɗŮ ɛɑŬ Ŭˊɧ Űɘɠ ŭɨɞ (2) ɛɞɟűɏɠ 

Űɞˊɞɚɞɔɘəɩɜ ɚŬɗɩɜ ˊɞɡ ŮɝɎɔɞɜŰŬɘ 

¶ ũɘŬ Űɖɜ ˊŮɟɑˊŰɤůɖ Űɤɜ ɚŬɗɩɜ ůŮ ɛɞɟűɐ ɞ́ɚɡɔɩɜɤɜ, ˊɞɡ ˊɟɞəɨˊŰɞɡɜ Ŭˊɧ Űɞɜ ɏɚŮɔɢɞ Űɖɠ 

ŮˊɘəɎɚɡɣɖɠ, ɓɟɑůəŮɘ ˊɞɘŬ Ŭˊɧ ŬɡŰɎ ŰŬ ˊɞɚɨɔɤɜŬ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ ɤɠ ñsliverò, ŭɖɚŬŭɐ 

ˊɞɚɨ ɚŮˊŰɎ əŬɘ ɛɘəɟɎ ˊɞɚɨɔɤɜŬ ˊɞɡ ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ ɚɧɔɤ ŮˊɘəɎɚɡɣɖɠ Űɤɜ ɔŮɘŰɞɜɘəɩɜ 

ˊɞɚɡɔɩɜɤɜ Ŭˊɧ ŮůűŬɚɛɏɜɖ əŬŰŬɔɟŬűɐ Űɞɡ əɞɘɜɞɨ Űɞɡɠ ɞɟɑɞɡ. ȹɖɛɘɞɡɟɔŮɑŰŬɘ ɏɜŬɠ 

ˊɑɜŬəŬɠ ɔɘŬ ŰŬ ɚɎɗɖ ŬɡŰɎ ɛŮ Űɞ ůɡɜɞɚɘəɧ Ŭɟɘɗɛɧ Űɤɜ ɚŬɗɩɜ, Űɞɜ Ŭɟɘɗɛɧ ŬɡŰɩɜ ˊɞɡ ŮɑɜŬɘ 

sliver polygons əŬɘ Űɞ ˊɞůɞůŰɧ Űɞɡɠ. 

ȷɜɞɑɔɞɜŰŬɠ Űɞ ArcMap, ˊɖɔŬɑɜŮŰŮ ůŰɞ ArcToolbox, ŭɘŬɚɏɔŮŰŮ Űɞ ŮɟɔŬɚŮɑɞ ñConsistency and 

Completeness checksò əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ Űɞ Toolset ñ General Topology Checks (Internal)ò. 

ȺˊɘɚɏɔŮŰŮ Űɞ űɎəŮɚɞ ñTopology check for Polygon featuresò əŬɘ Űɞ ŮɟɔŬɚŮɑɞ ñTopology check 

for Buildingsò (ȺɘəɧɜŬ 6.23). 

 

 

ȺɘəɧɜŬ 6. 23 ȺɟɔŬɚŮɑɞ ɔɘŬ Űɞˊɞɚɞɔɘəɞɨɠ Ůɚɏɔɢɞɡɠ Űɤɜ əŰɖɟɑɤɜ ñTopology check for Buildingsò 

 

ɆŰɖ ůɡɜɏɢŮɘŬ ˊɟɞůɗɏŰŮŰŮ Űɞ ůɨɜɞɚɞ ŭŮŭɞɛɏɜɤɜ (Dataset) ˊɞɡ ɓɟɑůəŮŰŬɘ Űɞ Feature class, 

ŮɘůɎɔŮŰŮ Űɞ building feature class əŬɘ Űɏɚɞɠ Űɖ ɔŮɤɓɎůɖ (Geodatabase) ˊɞɡ ɓɟɑůəɞɜŰŬɘ ŰŬ ŭɨɞ (2) 

ˊɟɞɖɔɞɨɛŮɜŬ (ȺɘəɧɜŬ 6.24). 

 

ȺɘəɧɜŬ 6. 24 ɄŮɟɘŮɢɧɛŮɜɞ ŮɟɔŬɚŮɑɞɡ ñTopology check for Buildingsò 
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ȷűɞɨ ˊŬŰɐůŮŰŮ Ok, əŬɘ Űɞ ŮɟɔŬɚŮɑɞ ŮəŰŮɚŮůŰŮɑ, ˊɖɔŬɑɜɞɜŰŬɠ ůŰɞ Programs>ArcGIS > 

ArcCatalog ɐ ůŰɖɜ Ůˊɘɚɞɔɐ Catalog Űɞɡ ArcMap ɗŬ ŭŮɑŰŮ ŰɟŮɘɠ (3) ɜɏɞɡɠ ˊɑɜŬəŮɠ (ȺɘəɧɜŬ 6.25). 

 

 

ȺɘəɧɜŬ 6. 25 ɄɑɜŬəŮɠ ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɞɡ ŮɟɔŬɚŮɑɞɡ ñTopology check for Buildingsò 

 

Ƀ ɄɑɜŬəŬɠ 6.9 building_linetopology_count ˊŮɟɘɏɢŮɘ Űɞ ůɨɜɞɚɞ Űɤɜ ůűŬɚɛɎŰɤɜ (errors) ˊɞɡ 

ɡˊɎɟɢɞɡɜ ůŮ ɛɞɟűɐ ɔɟŬɛɛɩɜ. ɆŰɖ ůɡɔəŮəɟɘɛɏɜɖ ˊŮɟɑˊŰɤůɖ ŮɑɜŬɘ əŮɜɧɠ. 

 

ɄɑɜŬəŬɠ 6. 9 ɆŰɞɘɢŮɑŬ Űɞɡ ˊɑɜŬəŬ building_linetopology_count\ 

 

Ƀ ˊɑɜŬəŬɠ 6.10 building_polygontopology_count ˊŮɟɘɏɢŮɘ Űɞ ůɨɜɞɚɞ Űɤɜ ůűŬɚɛɎŰɤɜ ˊɞɡ 

ɡˊɎɟɢɞɡɜ ůŮ ɛɞɟűɐ ˊɞɚɡɔɩɜɤɜ. 

 

ɄɑɜŬəŬɠ 6. 10 ɆŰɞɘɢŮɑŬ Űɞɡ ˊɑɜŬəŬ building_polygontopology_count 

 

Ƀ ˊɑɜŬəŬɠ 6.11 building_count_polygons_with_sliver ˊŮɟɘɏɢŮɘ Űɞ ůɨɜɞɚɞ Űɤɜ ɚŬɗɩɜ, ˊɧůŬ 

Ŭˊɧ ŬɡŰɎ ɞűŮɑɚɞɜŰŬɘ ůŮ sliver polygons əŬɘ Űɞ ˊɞůɞůŰɧ Űɞɡɠ. 

 

 

ɄɑɜŬəŬɠ 6. 11 ɆŰɞɘɢŮɑŬ Űɞɡ ˊɑɜŬəŬ building_count_polygons_with_sliver 

 

ȺəŰɧɠ Ŭˊɧ Űɞɡɠ ˊɑɜŬəŮɠ ůŰŬŰɘůŰɘəɩɜ, ɏɢɞɡɛŮ Űɖ ŭɞɛɐ Űɖɠ ŰɞˊɞɚɞɔɑŬɠ , əŬɗɩɠ əŬɘ Űɖ 

ɔŮɤɛŮŰɟɑŬ Űɤɜ ůűŬɚɛɎŰɤɜ ůŮ ɛɞɟűɐ feature class (ȺɘəɧɜŬ 6.26). 
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ȺɘəɧɜŬ 6. 26 ȷˊɞŰŮɚɏůɛŬŰŬ Űɞɡ ŮɟɔŬɚŮɑɞɡ ñTopology check for Buildingsò ɤɠ ˊɟɞɠ Űɖ ŭɞɛɐ əŬɘ Űɖ 

ɔŮɤɛŮŰɟɑŬ 

 

Ⱥˊɘˊɚɏɞɜ ɞ ɢɟɐůŰɖɠ ɛˊɞɟŮɑ ɜŬ ɞˊŰɘəɞˊɞɘɐůŮɘ ŰŬ ůűɎɚɛŬŰŬ. ɇŬ ŰɞˊɞɚɞɔɘəɎ ůűɎɚɛŬŰŬ ˊɞɡ 

ɡˊɎɟɢɞɡɜ ůŰŬ əŰɐɟɘŬ (building_topology) ɡˊɞŭŮɘəɜɨɞɜŰŬɘ ɛŮ əɧəəɘɜɞ ɢɟɩɛŬ, ůɨɛűɤɜŬ ɛŮ Űɖ 

ɛɞɟűɐ Űɞɡɠ (area errors, line errors, point errors) (ȺɘəɧɜŬ 6.27). 

 

 

ȺɘəɧɜŬ 6. 27 ȺɝŬɔɤɔɐ Űɞˊɞɚɞɔɘəɩɜ ůűŬɚɛɎŰɤɜ ůŰŬ əŰɐɟɘŬ 

 

Ⱥˊɘˊɚɏɞɜ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɞ ɢɤɟɘəɧɠ ˊɑɜŬəŬɠ Űɤɜ Űɞˊɞɚɞɔɘəɩɜ ůűŬɚɛɎŰɤɜ (ȺɘəɧɜŬ 6.28) ɛŮ 

ɛɞɟűɐ ˊɞɚɡɔɩɜɤɜ (building_topology_poly) ɛŮ Űɘɠ ŬəɧɚɞɡɗŮɠ ůŰɐɚŮɠ əŬɗɩɠ əŬɘ ɖ ɞˊŰɘəɐ 

ˊɚɖɟɞűɞɟɑŬ Űɤɜ ůűŬɚɛɎŰɤɜ (ȺɘəɧɜŬ 6.29): 

¶ Feature 1 əŬɘ Feature 2 ˊɞɡ əŬŰŬɔɟɎűɞɡɜ Űɞɡɠ əɤŭɘəɞɨɠ Űɤɜ ˊɞɚɨɔɤɜɤɜ Class1 əŬɘ 

Class2 ŬɜŰɑůŰɞɘɢŬ ˊɞɡ ŬˊɞŭŮɑɢɗɖəŬɜ ŮůűŬɚɛɏɜŬ ŰɞˊɞɚɞɔɘəɎ ɤɠ ˊɟɞɠ Űɞɜ əŬɜɧɜŬ 

ŭɖɚŬŭɐ ŮˊɘəŬɚɨˊŰɞɜŰŬɘ. 

¶ Rule Type əŬɘ Ryle Description ˊɞɡ ˊŮɟɘɔɟɎűɞɡɜ Űɞ Ůɑŭɞɠ Űɞɡ Űɞˊɞɚɞɔɘəɞɨ əŬɜɧɜŬ 

ˊɞɡ ŮɚɏɔɢɗɖəŮ (Ůŭɩ must not overlap). 

¶ Exception ˊɞɡ əŬŰŬɔɟɎűŮɘ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ ˊɞɡ ŭɖɚɩůŬɛŮ əɎˊɞɘɞ ůűɎɚɛŬ ɤɠ 

ŮɝŬɑɟŮůɖ. 

¶ ɇɖɜ ˊŮɟɑɛŮŰɟɞ (Shape Length) əŬɘ Űɞ ŮɛɓŬŭɧɜ ( Shape Area) Űɞɡ ˊɞɚɡɔɩɜɞɡ 
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¶ Calculate sliver, ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɞ ŬˊɞŰɏɚŮůɛŬ Űɖɠ ˊɟɎɝɖɠ ˊɞɡ ɏɔɘɜŮ ɔɘŬ ɜŬ 

ŭɘŬˊɘůŰɤɗŮɑ Ŭɜ Űɞ ˊɞɚɨɔɤɜɞ ɗŬ ɢŬɟŬəŰɖɟɘůŰŮɑ ɤɠ sliver ([Shape_Area] / 

[Shape_Length] <=1). 

 

 

ȺɘəɧɜŬ 6. 28 ɄŮɟɘŮɢɧɛŮɜŬ Űɞɡ ɢɤɟɘəɞɨ ˊɑɜŬəŬ building_topology_poly 

 

 

ȺɘəɧɜŬ 6. 29 Building_topology_poly ˊŬɟɎŭŮɘɔɛŬ Űɞˊɞɚɞɔɘəɞɨ ůűɎɚɛŬŰɞɠ 

 

ȷˊɧ Űɞɜ ˊɑɜŬəŬ ŬɡŰɧ ŮɑɜŬɘ ŭɡɜŬŰɧ ɜŬ Ŭˊɞɛɞɜɤɗɞɨɜ ůŮ ɏɜŬ ɢɤɟɘəɧ ˊɑɜŬəŬ ɛɧɜɞ ˊɞɚɨɔɤɜŬ 

ˊɞɡ ɢŬɟŬəŰɖɟɑůŰɖəŬɜ ɤɠ sliver polygons (ȺɘəɧɜŬ 6.30) əŬɘ ɜŬ ɞˊŰɘəɞˊɞɘɖɗɞɨɜ (ȺɘəɧɜŬ 6.31). 

 

 



ȷɜɎˊŰɡɝɖ ɚɞɔɘůɛɘəɞɨ Ůɚɏɔɢɞɡ Űɖɠ ůɡɜɏˊŮɘŬɠ Űɖɠ ŭɘŬɜɡůɛŬŰɘəɐɠ ŮɗŮɚɞɜŰɘəɐɠ ɔŮɤɔɟŬűɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ                  ȹɐɛɖŰɟŬ ȻŬɢŬɟɞˊɞɨɚɞɡ   

94 

 

 

ȺɘəɧɜŬ 6. 30 ɄŮɟɘŮɢɧɛŮɜŬ Űɞɡ ɢɤɟɘəɞɨ ˊɑɜŬəŬ building_Sliver 

 

ȺɘəɧɜŬ 6. 31 ɄŬɟɎŭŮɘɔɛŬ Űɤɜ sliver polygons ɤɠ ɞˊŰɘəɐ ˊɚɖɟɞűɞɟɑŬ Űɞˊɞɚɞɔɘəɞɨ ůűɎɚɛŬŰɞɠ 

 

Ⱥˊɘˊɚɏɞɜ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɞ ɢɤɟɘəɧɠ ˊɑɜŬəŬɠ Űɤɜ Űɞˊɞɚɞɔɘəɩɜ ůűŬɚɛɎŰɤɜ (ȺɘəɧɜŬ 6.32) ɛŮ 

ɛɞɟűɐ ɔɟŬɛɛɩɜ (building_topology_line) ɞ ɞˊɞɑɞɠ ŮɑɜŬɘ əŮɜɧɠ ůŰɖ ůɡɔəŮəɟɘɛɏɜɖ ˊŮɟɑˊŰɤůɖ. 

 

ȺɘəɧɜŬ 6. 32 ɄŮɟɘŮɢɧɛŮɜŬ Űɞɡ ɢɤɟɘəɞɨ ˊɑɜŬəŬ building_topology_line 
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ȼ ŭɘŬŭɘəŬůɑŬ ŬɡŰɐ ˊɞɡ ŮűŬɟɛɧůŰɖəŮ ˊŬɟŬˊɎɜɤ ɔɘŬ ŰŬ əŰɐɟɘŬ, ŮɑɜŬɘ ɖ ɑŭɘŬ ˊɞɡ ŮűŬɟɛɧɕŮŰŬɘ 

əŬɘ ɔɘŬ Űɘɠ ɡˊɧɚɞɘˊŮɠ ɞɜŰɧŰɖŰŮɠ ˊɞɚɡɔɩɜɤɜ. ũɘŬ Űɘɠ ɢɟɐůŮɘɠ ɔɖɠ ŮˊɘɚɏɔŮŰŮ ArcToolbox > 

ñConsistency and Completeness checksò >ñ General Topology Checksò >ñTopology check for 

Polygon featuresò >Topology check for Landuse, Ůɜɩ ɔɘŬ ŰŬ ˊɞɚɨɔɤɜŬ Űɖɠ űɨůɖɠ ArcToolbox > 

ñConsistency and Completeness checksò >ñ General Topology Checksò >ñTopology check for 

Polygon featuresò >Topology check for Nature. (ȺɘəɧɜŬ 6.33). 

 

 

ȺɘəɧɜŬ 6. 33 ȺɟɔŬɚŮɑŬ ɔɘŬ Űɞɡɠ Űɞˊɞɚɞɔɘəɞɨɠ Ůɚɏɔɢɞɡɠ Űɤɜ ɢɟɐůŮɤɜɠ ɔɖɠ əŬɘ ˊɞɚɡɔɩɜɤɜ űɨůɖɠ 

 

ȰɜŬ Ŭəɧɛɖ ŮɟɔŬɚŮɑɞ ŮɑɜŬɘ Űɞ ñTopology check of all Polygon features (building, landuse, 

nature)ò, ɧˊɞɡ ůŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɞ ɢɟɐůŰɖɠ ŮˊɘɗɡɛŮɑ ɜŬ əɎɜŮɘ ɧɚŬ ŰŬ ˊŬɟŬˊɎɜɤ əŬɘ ɧɢɘ ɛɧɜɞ 

əɎˊɞɘŬ Ŭˊɧ ŬɡŰɎ, ɛˊɞɟŮɑ ɜŬ Űɞ ŮˊɘɚɏɝŮɘ. ɇɞ ŮɟɔŬɚŮɑɞ ŬɡŰɧ ŭɖɛɘɞɡɟɔŮɑ ŰɟŮɘɠ (3) ɇɞˊɞɚɞɔɑŮɠ əŬɘ 

əɎɜŮɘ ɧɚŮɠ Űɘɠ ˊŬɟŬˊɎɜɤ ŭɘŬŭɘəŬůɑŮɠ ɛŬɕɘəɎ (ȺɘəɧɜŬ 6.34). 

 

 

ȺɘəɧɜŬ 6. 34 ȺɟɔŬɚŮɑɞ Topology check of all Polygon features( building, landuse, nature) 

6.1.3.2. ɇɞˊɞɚɞɔɘəɞɑ ɏɚŮɔɢɞɘ ɔɟŬɛɛɘəɩɜ ɗŮɛŬŰɘəɩɜ Ůˊɘˊɏŭɤɜ ŭɘəŰɨɤɜ(ɞŭɘəɧ, ůɘŭɖɟɞŭɟɞɛɘəɧ 

əŬɘ ɡŭɟɞɔɟŬűɘəɧ) 

ɆɡɜɏɢŮɘŬ ɏɢɞɡɜ ɞɘ Űɞˊɞɚɞɔɘəɞɑ ɏɚŮɔɢɞɘ Űɤɜ ɔɟŬɛɛɘəɩɜ ɗŮɛŬŰɘəɩɜ Ůˊɘˊɏŭɤɜ ŭɘəŰɨɤɜ ɧˊɤɠ Űɞ 

ɞŭɘəɧ, ůɘŭɖɟɞŭɟɞɛɘəɧ əŬɘ ɡŭɟɞɔɟŬűɘəɧ. ɇɞ ŮɟɔŬɚŮɑɞ ɚŮɘŰɞɡɟɔŮɑ ɤɠ Ůɝɐɠ: 

¶ ȹɖɛɘɞɡɟɔŮɑ ɛɑŬ ŭɞɛɐ ŰɞˊɞɚɞɔɑŬɠ ɛŮ Űɞ ɧɜɞɛŬ lines_topology. 

¶ ɄɟɞůɗɏŰŮɘ Űɘɠ ɔɟŬɛɛɘəɏɠ ɞɜŰɧŰɖŰŮɠ, ŭɖɚŬŭɐ Űɞ ɞŭɘəɧ, Űɞ ůɘŭɖɟɞŭɟɞɛɘəɧ əŬɘ Űɞ 

ɡŭɟɞɚɞɔɘəɧ ŭɑəŰɡɞ. 

¶ ɄɟɞůɗɏŰŮɘ ȾŬɜɧɜŮɠ ɞɘ ɞˊɞɑɞɘ ŮɑɜŬɘ: Roads Must Not Overlap (Line), Roads Must Not 

Self-Overlap (Line), Roads Must Not Self-Intersect (Line), Roads Must Not Overlap With 

(Line-Line) Railways əŬɘ Roads Must Not Overlap With (Line-Line) Waterways.  
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¶  ȺűŬɟɛɧɕŮɘ Űɖ ŭɘŬŭɘəŬůɑŬ Ŭɝɘɞɚɧɔɖůɖɠ (validate) ɧˊɞɡ ɔɑɜŮŰŬɘ ɞ ɏɚŮɔɢɞɠ Űɤɜ əŬɜɧɜɤɜ 

əŬɘ ɞ ˊɟɞůŭɘɞɟɘůɛɧɠ Űɤɜ ůűŬɚɛɎŰɤɜ Ŭˊɧ Űɖ ɛɖ ŮˊŬɚɐɗŮɡůɐ Űɞɡɠ.  

¶ ȺɝɎɔŮɘ ŰŬ ŰɞˊɞɚɞɔɘəɎ ɚɎɗɖ ˊɞɡ ɓɟɏɗɖəŬɜ ůŮ ŭɨɞ (2) ɛɞɟűɏɠ ɔŮɤɛŮŰɟɑŬɠ, ůɖɛŮɘŬəɎ əŬɘ 

ɔɟŬɛɛɘəɎ. 

Ⱥˊɘˊɚɏɞɜ, ɔɘŬ əɎɗŮ ɏɜŬ Ŭˊɧ ŰŬ ŭɑəŰɡŬ, ɞ ɏɚŮɔɢɞɠ ɔŮɤɛŮŰɟɑŬɠ ŭɖɛɘɞɡɟɔŮɑ : 

¶ ɄɑɜŬəŬ ɛŮ Űɞ ůɨɜɞɚɞ Űɤɜ ůŰɞɘɢŮɑɤɜ ˊɞɡ ŮɚɏɔɢɗɖəŬɜ. 

¶ ɄɑɜŬəŬ ɛŮ Űɞɜ ůɡɜɞɚɘəɧ Ŭɟɘɗɛɧ ůŰɞɘɢŮɑɤɜ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ əɎɗŮ ɛɑŬ Ŭˊɧ Űɘɠ ŭɨɞ (2) 

ɛɞɟűɏɠ Űɞˊɞɚɞɔɘəɩɜ ɚŬɗɩɜ ˊɞɡ ŮɝɎɔɞɜŰŬɘ. 

ȷɜɞɑɔɞɜŰŬɠ Űɞ ArcMap, ˊɖɔŬɑɜŮŰŮ ůŰɞ ArcToolbox, ŭɘŬɚɏɔŮŰŮ Űɞ ŮɟɔŬɚŮɑɞ ñConsistency and 

Completeness checksò əŬɘ  ůŰɖ ůɡɜɏɢŮɘŬ Űɞ Toolset ñ General Topology Checks. ȺˊɘɚɏɔŮŰŮ Űɞ 

űɎəŮɚɞ ñTopology check for Network dataòəŬɘ Űɞ ŮɟɔŬɚŮɑɞ ñTopology check for Linear features 

(roads, railways, waterways)ò (ȺɘəɧɜŬ 6.35). ɆŰɖ ůɡɜɏɢŮɘŬ ˊɟɞůɗɏŰŮŰŮ Űɞ ůɨɜɞɚɞ ŭŮŭɞɛɏɜɤɜ 

(Dataset) ˊɞɡ ɓɟɑůəɞɜŰŬɘ ŰŬ Feature Classes, ŮɘůɎɔŮŰŮ Űɖ ɔŮɤɓɎůɖ (Geodatabase) əŬɘ Űɏɚɞɠ Űɘɠ 

ŰɟŮɘɠ (3) ɔɟŬɛɛɘəɏɠ ɞɜŰɧŰɖŰŮɠ (ȺɘəɧɜŬ 6.36). ȷűɞɨ ˊŬŰɐůŮŰŮ Ok əŬɘ ɞɚɞəɚɖɟɤɗŮɑ ɖ ŮəŰɏɚŮůɖ 

Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ, ˊɖɔŬɑɜɞɜŰŬɠ ůŰɞ Programs>ArcGIS > ArcCatalog ɐ ůŰɖɜ Ůˊɘɚɞɔɐ Catalog 

Űɞɡ ArcMap ɗŬ ŭŮɑŰŮ Űɞɡɠ ɜɏɞɡɠ ˊɑɜŬəŮɠ (ȺɘəɧɜŬ 6.37) ɞɘ ɞˊɞɑɞɘ ˊŮɟɘɚŬɛɓɎɜɞɡɜ Űɞ ůɨɜɞɚɞ Űɤɜ 

errors ůŰɘɠ ŭɘɎűɞɟŮɠ ɛɞɟűɏɠ (ůɖɛŮɑɞ, ɔɟŬɛɛɐ). 

 

 

ȺɘəɧɜŬ 6. 35 ȺɟɔŬɚŮɑɞ ñTopology check for Linear features (roads, railways, waterways) 

 

 

ȺɘəɧɜŬ 6. 36 ɄŮɟɘŮɢɧɛŮɜɞ Űɞɡ ŮɟɔŬɚŮɑɞɡ ñTopology check for Linear features (roads, railways, waterways) 

 

 

ȺɘəɧɜŬ 6. 37 ɄɑɜŬəŮɠ ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɞɡ ŮɟɔŬɚŮɑɞɡ ñTopology check for Linear features (roads, 

railways, waterways) 
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ūɡůɘəɎ, ŮˊŮɘŭɐ Ůŭɩ ɖ ŰɞˊɞɚɞɔɑŬ ŬűɞɟɎ ɔɟŬɛɛɘəɏɠ ɞɜŰɧŰɖŰŮɠ, ŰŬ ɚɎɗɖ ɗŬ űŬɑɜɞɜŰŬɘ ůŰɞɜ 

ˊɑɜŬəŬ lines_linetopology_count, Ůɜɩ ɞ Ɏɚɚɞɠ ˊɑɜŬəŬɠ ɗŬ ŮɑɜŬɘ əŮɜɧɠ. Ƀ ˊɟɩŰɞɠ ɄɑɜŬəŬɠ 6.12, 

lines_topology_count ˊŮɟɘɏɢŮɘ Űɞ ůɨɜɞɚɞ Űɤɜ Űɞˊɞɚɞɔɘəɩɜ ɚŬɗɩɜ ůŮ ɛɞɟűɐ ɔɟŬɛɛɩɜ. Ƀ 

ŭŮɨŰŮɟɞɠ ɄɑɜŬəŬɠ 6.13 lines_pointtopology_count ˊŮɟɘɏɢŮɘ Űɞ ůɨɜɞɚɞ Űɤɜ Űɞˊɞɚɞɔɘəɤɜ ɚŬɗɩɜ ůŮ 

ɛɞɟűɐ ůɖɛŮɑɤɜ (ůŰɖ ůɡɔəŮəɟɘɛɏɜɖ ˊŮɟɑˊŰɤůɖ ŮɑɜŬɘ əŮɜɧɠ). 

 

 

ɄɑɜŬəŬɠ 6. 12 ɆŰɞɘɢŮɑŬ Űɞɡ ˊɑɜŬəŬ lines_topology_count 

 

 

ɄɑɜŬəŬɠ 6. 13 ɆŰɞɘɢŮɑŬ Űɞɡ ˊɑɜŬəŬ lines_pointtopology_count 

 

ȺəŰɧɠ Ŭˊɧ Űɞɡɠ ˊɑɜŬəŮɠ ůŰŬŰɘůŰɘəɩɜ, ɏɢɞɡɛŮ Űɖ ŭɞɛɐ Űɖɠ ŰɞˊɞɚɞɔɑŬɠ , əŬɗɩɠ əŬɘ Űɖ 

ɔŮɤɛŮŰɟɑŬ Űɤɜ ůűŬɚɛɎŰɤɜ ůŮ ɛɞɟűɐ feature class (ȺɘəɧɜŬ 6.38). Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ɏɢɞɡɛŮ ŰŬ 

Űɖ ŭɞɛɐ Űɖɠ ŰɞˊɞɚɞɔɑŬɠ ɛŮ ŰŬ ŰɞˊɞɚɞɔɘəɎ ůűɎɚɛŬŰŬ ˊɞɡ ɡˊɎɟɢɞɡɜ ůŰɞ ŭɑəŰɡɞ (lines_topology) 

ɛŮ əɧəəɘɜɞ ɢɟɩɛŬ, ůɨɛűɤɜŬ ɛŮ Űɖ ɛɞɟűɐ Űɞɡɠ (area errors, line errors, point errors) (ȺɘəɧɜŬ 

6.39). 

 

 

ȺɘəɧɜŬ 6. 38 ȷˊɞŰŮɚɏůɛŬŰŬ Űɞɡ ŮɟɔŬɚŮɑɞɡ ñTopology check for Linear features (roads, railways, 

waterways)ɤɠ ˊɟɞɠ Űɖ ŭɞɛɐ əŬɘ Űɖ ɔŮɤɛŮŰɟɑŬ 
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ȺɘəɧɜŬ 6. 39 ȺɝŬɔɤɔɐ Űɞˊɞɚɞɔɘəɩɜ ůűŬɚɛɎŰɤɜ ůŰɞ ŭɑəŰɡɞ 

 

ȷəɧɛŬ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɏɜŬɠ ɢɤɟɘəɧ ɠ ˊɑɜŬəŬɠ Űɤɜ Űɞˊɞɚɞɔɘəɩɜ ůűŬɚɛɎŰɤɜ (ȺɘəɧɜŬ 6.40) ůŮ 

ɔɟŬɛɛɘəɐ ɛɞɟűɐ (lines_topology_line) ɛŮ Űɘɠ ŬəɧɚɞɡɗŮɠ ůŰɐɚŮɠ əŬɘ ɖ ŬɜŰɑůŰɞɘɢɖ ɞˊŰɘəɐ 

ˊɚɖɟɞűɞɟɑŬ (ȺɘəɧɜŬ 6.41): 

¶ Feature 1 əŬɘ Feature 2 ˊɞɡ ŬˊɞŰŮɚɞɨɜ Űɘɠ ŭɨɞ ɔɟŬɛɛɘəɏɠ ɞɜŰɧŰɖŰŮɠ Class 1 əŬɘ 

Class 2 ŬɜŰɑůŰɞɘɢŬ ˊɞɡ ŬˊɞŭŮɑɢɗɖəŬɜ ŮůűŬɚɛɏɜŮɠ ŰɞˊɞɚɞɔɘəɎ ɤɠ ˊɟɞɠ Űɞɜ əŬɜɧɜŬ. 

¶ Rule Type əŬɘ Ryle Description ˊɞɡ ˊŮɟɘɔɟɎűɞɡɜ Űɞ Ůɑŭɞɠ Űɞɡ Űɞˊɞɚɞɔɘəɞɨ əŬɜɧɜŬ 

ˊɞɡ ˊŬɟŬɓɘɎɕŮŰŬɘ. 

¶ Exception ůŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ŭɖɚɩůŬɛŮ əɎˊɞɘɞ ůűɎɚɛŬ ɤɠ ŮɝŬɑɟŮůɖ. 

¶ ɇɞ ɛɐəɞɠ Űɖɠ ɔɟŬɛɛɘəɐɠ ɞɜŰɧŰɖŰŬɠ (Shape Length). 

 

 

 

ȺɘəɧɜŬ 6. 40 ɄŮɟɘŮɢɧɛŮɜŬ Űɞɡ ɢɤɟɘəɞɨ ˊɑɜŬəŬ lines_topology_line 
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ȺɘəɧɜŬ 6. 41 ɃˊŰɘəɐ ˊɚɖɟɞűɞɟɑŬ ɔɟŬɛɛɘəɞɨ ůűɎɚɛŬŰɞɠ  Lines_topology_line 

 

ȷəɧɛŬ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɏɜŬɠ ɢɤɟɘəɧɠ ˊɑɜŬəŬɠ Űɤɜ Űɞˊɞɚɞɔɘəɩɜ ůűŬɚɛɎŰɤɜ ůŮ ůɖɛŮɘŬəɐ 

ɛɞɟűɐ (lines_topology_point) ɞ ɞˊɞɑɞɠ ůŰɖ ůɡɔəŮəɟɘɛɏɜɖ ˊŮɟɑˊŰɤůɖ ŮɑɜŬɘ əŮɜɧɠ (ȺɘəɧɜŬ 

6.42). 

 

 

ȺɘəɧɜŬ 6. 42 ɄŮɟɘŮɢɧɛŮɜɞ ɢɤɟɘəɞɨ ˊɑɜŬəŬ lines_topology_point 

 

 

ɇɏɚɞɠ, ůŮ ɧɚŮɠ Űɘɠ ˊŬɟŬˊɎɜɤ ˊŮɟɘˊŰɩůŮɘɠ ŰɞˊɞɚɞɔɑŬɠ, ɞ ɢɟɐůŰɖɠ ɛˊɞɟŮɑ ɜŬ ˊɚɖɟɞűɞɟɖɗŮɑ 

ɔɘŬ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ ůűŬɚɛɎŰɤɜ əŬɘ Űɞ Ůɑŭɞɠ Űɞɡ əŬɜɧɜŬ ˊɞɡ ˊŬɟŬɓɘɎůŰɖəŮ ɛɏůŬ Ŭˊɧ Űɖɜ 

ŬɜŬűɞɟɎ Űɖɠ ŭɞɛɐɠ ŰɞˊɞɚɞɔɑŬɠ, ŮˊɘɚɏɔɞɜŰŬɠ Űɞ Properties Űɖɠ ŰɞˊɞɚɞɔɑŬɠ əŬɘ ůŰɖɜ Ůˊɘɚɞɔɐ 

Errors Űɞ Generate Summary (ȺɘəɧɜŬ 6.43), (ȺɘəɧɜŬ 6.44). 
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ȺɘəɧɜŬ 6. 43 Properties > Errors > Generate Summary 

 

 

ȺɘəɧɜŬ 6. 44 ɄŬɟɎŭŮɘɔɛŬ ŬɜŬűɞɟɎɠ Űɞˊɞɚɞɔɘəɩɜ ůűŬɚɛɎŰɤɜ ůŰɖ ŭɞɛɐ ŰɞˊɞɚɞɔɑŬɠ Űɞɡ ŭɘəŰɨɞɡ 

 

6.1.4. ɇɞˊɞ ï Ůɜɜɞɘɞɚɞɔɘəɞɑ ɏɚŮɔɢɞɘ 

ȷɡŰɐ ɖ əŬŰɖɔɞɟɑŬ Ůɚɏɔɢɞɡ, ŬűɞɟɎ Űɞɡɠ Űɞˊɞ ï Ůɜɜɞɘɞɚɞɔɘəɞɨɠ Ůɚɏɔɢɞɡɠ əŬɘ ˊŮɟɘɚŬɛɓɎɜŮɘ 

ŭɨɞ (2) ɞɛɎŭŮɠ ŮɟɔŬɚŮɑɤɜ. ɇɞ ˊɟɩŰɞ ɞɜɞɛɎɕŮŰŬɘ ñTopo - Semantic checks for POIsò əŬɘ 

ˊŮɟɘɚŬɛɓɎɜŮɘ Ůɚɏɔɢɞɡɠ ůɡɜɏˊŮɘŬɠ ŬɜɎɛŮůŬ ůŰŬ ɆɖɛŮɑŬ ȺɜŭɘŬűɏɟɞɜŰɞɠ əŬɘ ůŰŬ ɡˊɧɚɞɘˊŬ 

ɗŮɛŬŰɘəɎ ŮˊɑˊŮŭŬ ɤɠ ˊɟɞɠ Űɞ Ůɑŭɞɠ əŬɘ ɤɠ ˊɟɞɠ Űɖ ɔŮɤɛŮŰɟɑŬ Űɞɡɠ. ɇɞ ŭŮɨŰŮɟɞ ɞɜɞɛɎɕŮŰŬɘ ñTopo 

- Semantic checks for Buildings, Landuse and Natureò əŬɘ ˊŮɟɘɚŬɛɓɎɜŮɘ Ůɚɏɔɢɞɡɠ ůɡɜɏˊŮɘŬɠ 

ɛŮŰŬɝɨ Űɤɜ ˊɞɚɡɔɤɜɘəɩɜ ɞɜŰɞŰɐŰɤɜ ɤɠ ˊɟɞɠ Űɞ Ůɑŭɞɠ.  
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6.1.4.1. ɇɞˊɞ ï Ůɜɜɞɘɞɚɞɔɘəɞɑ ɏɚŮɔɢɞɘ ɔɘŬ ŰŬ ɆɖɛŮɑŬ ȺɜŭɘŬűɏɟɞɜŰɞɠ ɤɠ ˊɟɞɠ ȾŰɐɟɘŬ, Ƀŭɘəɧ 

ŭɑəŰɡɞ, Ɇɘŭɖɟɞŭɟɞɛɘəɧ ŭɑəŰɡɞ əŬɘ ūɡůɘəɎ ˊɞɚɨɔɤɜŬ 

Ƀɘ ɏɚŮɔɢɞɘ ŮűŬɟɛɧɕɞɜŰŬɘ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŮɝŬɢɗɞɨɜ ŰŬ ŰɞˊɞɚɞɔɘəɎ əŬɘ ŰŬɡŰɧɢɟɞɜŬ 

ŮɜɜɞɘɞɚɞɔɘəɎ ɚɎɗɖ ˊɞɡ ɡˊɎɟɢɞɡɜ. ȷɟɢɘəɎ ɧŰŬɜ ŬɜŬűŮɟɧɛŬůŰŮ ůŮ ɆɖɛŮɑŬ ȺɜŭɘŬűɏɟɞɜŰɞɠ 

ŮɜɜɞɞɨɛŮ ŰŬ ˊŬɟŬəɎŰɤ Ůɑŭɖ ɓɎůŮɘ Űɤɜ ůŰɞɘɢŮɑɤɜ Űɞɡ OSM: 

¶ ɆɖɛŮɑŬ ȹɘŬɛɞɜɐɠ 

¶ ɇɟɎˊŮɕŮɠ 

¶ ȾŬűŮŰɏɟɘŮɠ ï ȺůŰɘŬŰɧɟɘŬ 

¶ ȷɚɡůɑŭŮɠ ȾŬŰŬůŰɖɛɎŰɤɜ 

¶ ȺəˊŬɑŭŮɡůɖ 

¶ ɊɡɢŬɔɤɔɑŬ ï ɄɞɚɘŰɘůɛɧɠ 

¶ ɄɟŬŰɐɟɘŬ ȾŬɡůɑɛɤɜ 

¶ ȾŬɕɑɜɞ 

¶ ȷɔɞɟɏɠ 

¶ ɆɖɛŮɑŬ ŪɟɖůəŮɡŰɘəɞɨ ȺɜŭɘŬűɏɟɞɜŰɞɠ 

¶ ɈɔŮɑŬ 

¶ ȷɝɘɞɗɏŬŰŬ 

¶ ɄɎɟəŬ 

¶ ɀŮŰŬűɞɟɏɠ ï ɆɡɔəɞɘɜɤɜɑŮɠ 

¶ ɈˊɖɟŮůɑŮɠ 

¶ ȹɖɛɧůɘɞɘ ɉɩɟɞɘ 

 

ȷɡŰɎ ŬˊɞŰŮɚɞɨɜ ɞɟɘůɛɏɜŮɠ Ŭˊɧ Űɘɠ əŬŰɖɔɞɟɑŮɠ ˊɞɡ ɡˊɎɟɢɞɡɜ. ɇŬ ůɖɛŮɑŬ ŬɡŰɎ ɏɢɞɡɜ 

əɎˊɞɘŮɠ ˊɟɞəŬɗɞɟɘůɛɏɜŮɠ ɗɏůŮɘɠ ɤɠ ˊɟɞɠ Űɘɠ ɎɚɚŮɠ ɢɤɟɘəɏɠ ɞɜŰɧŰɖŰŮɠ ˊɞɡ ˊɟɏˊŮɘ ɜŬ ɓɟɑůəɞɜŰŬɘ. 

ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɞɘ ɈˊɖɟŮůɑŮɠ əŬɘ ŰŬ ɆɖɛŮɑŬ ȹɘŬɛɞɜɐɠ ˊɟɏˊŮɘ ɜŬ ɓɟɑůəɞɜŰŬɘ ŮɜŰɧɠ əŰɖɟɑɤɜ əŬɘ 

ɧɢɘ ˊɎɜɤ ůŮ ŭɟɧɛɞ, ŰŬ ůɖɛŮɑŬ ˊɞɡ Ŭűɞɟɞɨɜ Űɘɠ ɆɡɔəɞɘɜɤɜɑŮɠ ɧˊɤɠ ɆŰɎůŮɘɠ ȿŮɤűɞɟŮɑɤɜ ˊɟɏˊŮɘ 

ɜŬ ɓɟɑůəɞɜŰŬɘ ŮəŰɧɠ əŰɖɟɑɤɜ ŬɚɚɎ ŮəŰɧɠ ŭɟɧɛɞɡ ə.Ű.ɚ. ȰŰůɘ ŮɝɖɔŮɑŰŬɘ ɖ ɞɟɞɚɞɔɑŬ ñ Űɞˊɞ ï 

Ůɜɞɘɞɚɞɔɘəɐò ŭɘɧŰɘ ŰŬ ůɖɛŮɑŬ ŬɡŰɎ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ɞɟɗɎ ŰɞˊɞɚɞɔɘəɎ ůŮ ůɢɏůɖ ɛŮ ŰŬ ɎɚɚŬ 

ɗŮɛŬŰɘəɎ ŮˊɑˊŮŭŬ ɩůŰŮ ɜŬ ŮɝŬůűŬɚɑɕŮŰŬɘ ɖ ɚɞɔɘəɐ ůɡɜɏˊŮɘŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ ůɡɜŭɡɎɕɞɜŰŬɠ 

ˊŬɟɎɚɚɖɚŬ əŬɘ Űɖɜ ɏɜɜɞɘŬ Űɞɡɠ. ȼ ŬəɟɑɓŮɘŬ Űɖɠ ɗɏůɖ Űɞɡɠ ŭŮɜ ɛˊɞɟŮɑ ɜŬ ŮɚŮɔɢɗŮɑ ˊŬɟɎ ɛɧɜɞ ɛŮ 

Űɖ ɢɟɐůɖ ɛɘŬɠ Ɏɚɚɖɠ ŮɝɤŰŮɟɘəɐɠ ˊɖɔɐɠ Űɤɜ ɘŭɑɤɜ ŭŮŭɞɛɏɜɤɜ. 
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ɇɞ ŮɟɔŬɚŮɑɞ ŬɡŰɧ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŭɨɞ ůɡɜŭŮɧɛŮɜŮɠ ɚŮɘŰɞɡɟɔɑŮɠ əŬɘ ɛɑŬ Ɏɚɚɖ ɝŮɢɤɟɘůŰɐ. ȼ 

ˊɟɩŰɖ ŭɖɛɘɞɡɟɔŮɑ ůŰɖɜ ůɖɛŮɘŬəɐ ɞɜŰɧŰɖŰŬ Űɖɠ ˊŮɟɘɞɢɐɠ ŮɜŭɘŬűɏɟɞɜŰɞɠ ŮˊŰɎ (7) ˊŮŭɑŬ ɧˊɞɡ Űɞ 

əŬɗɏɜŬ ŬˊɞŰŮɚŮɑ ɛɑŬ ɝŮɢɤɟɘůŰɐ əŬŰɖɔɞɟɑŬ Ůɚɏɔɢɞɡ ŬɜɎɚɞɔŬ ɛŮ Űɞ Ůɑŭɞɠ Űɞɡ ůɖɛŮɑɞɡ əŬɗɩɠ əŬɘ 

Ŭəɧɛɖ ŮˊŰɎ (7) ˊŮŭɑŬ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɘɠ əŬŰɖɔɞɟɑŮɠ əŬɘ ŮɑɜŬɘ ɓɞɖɗɖŰɘəɎ ɔɘŬ Űɞ ɢɟɐůŰɖ ɛŮŰɎ 

Űɖɜ ŮəŰɏɚŮůɖ Űɞɡ ŮɟɔŬɚŮɑɞɡ. Ƀɘ əŬŰɖɔɞɟɑŮɠ ŮɑɜŬɘ ɞɘ Ůɝɐɠ: 

1. ɆɖɛŮɑŬ ȺɜŭɘŬűɏɟɞɜŰɞɠ ˊɞɡ ˊɟɏˊŮɘ ɜŬ ɓɟɑůəɞɜŰŬɘ ŮɜŰɧɠ ȾŰɖɟɑɤɜ ( POIs must be inside 

buildings). 

2.  ɆɖɛŮɑŬ ȺɜŭɘŬűɏɟɞɜŰɞɠ ˊɞɡ ŮɜɜɞɘɞɚɞɔɘəɎ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɞ Ƀŭɘəɧ ȹɑəŰɡɞ əŬɘ ˊɟɏˊŮɘ ɜŬ 

ɓɟɑůəɞɜŰŬɘ ŮəŰɧɠ Ƀŭɘəɞɨ ȹɘəŰɡɞɨ (POIs of roads that must be outside of Roads). 

3. ɆɖɛŮɑŬ ȺɜŭɘŬűɏɟɞɜŰɞɠ ˊɞɡ ŮɜɜɞɘɞɚɞɔɘəɎ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɞ Ƀŭɘəɧ ȹɑəŰɡɞ əŬɘ ˊɟɏˊŮɘ ɜŬ 

ɓɟɑůəɞɜŰŬɘ ŮəŰɧɠ ȾŰɖɟɑɤɜ ( POIs of roads that must be outside of Buildings ). 

4. ɆɖɛŮɑŬ ȺɜŭɘŬűɏɟɞɜŰɞɠ ˊɞɡ ŮɜɜɞɘɞɚɞɔɘəɎ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɞ Ƀŭɘəɧ ȹɑəŰɡɞ ˊɞɡ ˊɟɏˊŮɘ ɜŬ 

ɓɟɑůəɞɜŰŬɘ ŮˊɎɜɤ ůŰɞ Ƀŭɘəɧ ȹɑəŰɡɞ ( POIs that should be on Roads ). 

5. ɆɖɛŮɑŬ ȺɜŭɘŬűɏɟɞɜŰɞɠ ˊɞɡ ˊɟɏˊŮɘ ɜŬ ɓɟɑůəɞɜŰŬɘ ŮəŰɧɠ Űɤɜ ˊɞɚɡɔɩɜɤɜ Űɖɠ ūɨůɖɠ 

(POIs must be outside of Natural). 

6. ɆɖɛŮɑŬ ȺɜŭɘŬűɏɟɞɜŰɞɠ ˊɞɡ ŮɜɜɞɘɞɚɞɔɘəɎ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɞ Ɇɘŭɖɟɞŭɟɞɛɘəɧ ȹɑəŰɡɞ əŬɘ 

ˊɟɏˊŮɘ ɜŬ ɓɟɑůəɞɜŰŬɘ ŮˊɎɜɤ ůŰɞ Ɇɘŭɖɟɞŭɟɞɛɘəɧ ȹɑəŰɡɞ (POIs that should be on 

Railways). 

7. ɆɖɛŮɑŬ ȺɜŭɘŬűɏɟɞɜŰɞɠ ˊɞɡ ŮɜɜɞɘɞɚɞɔɘəɎ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɞ Ƀŭɘəɧ ȹɑəŰɡɞ əŬɘ ˊɟɏˊŮɘ ɜŬ 

ɓɟɑůəɞɜŰŬɘ ŮɜŰɧɠ ȾŰɖɟɑɤɜ ( POIs of roads that must be inside of Buildings).  

ȼ ŭŮɨŰŮɟɖ ɚŮɘŰɞɡɟɔɑŬ ŮűŬɟɛɧɕŮɘ ŮˊŬɜŬɚɖˊŰɘəɎ ɔɘŬ ɧɚŬ ŰŬ ɆɖɛŮɑŬ ȺɜŭɘŬűɏɟɞɜŰɞɠ Ůɚɏɔɢɞɡɠ 

ŬɜɎ əŬŰɖɔɞɟɑŬ, ŭɖɛɘɞɡɟɔŮɑ 7 ɜɏŬ feature classes ˊɞɡ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ŰŬ ůűɎɚɛŬŰŬ (errors) Űɖɠ 

əɎɗŮ əŬŰɖɔɞɟɑŬɠ əŬɘ Ůˊɘˊɚɏɞɜ ŮɝɎɔŮɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɛŬɕɑ ɛŮ ůŰŬŰɘůŰɘəɞɨɠ ŭŮɑəŰŮɠ ůŮ ˊɑɜŬəŮɠ. 

ɂŮəɘɜɩɜŰŬɠ ɔɘŬ Űɖɜ ŮűŬɟɛɞɔɐ Űɞɡ ŮɟɔŬɚŮɑɞɡ, ŮˊɘɚɏɔŮŰŮ Ŭˊɧ Űɞ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ ArcMap 

ArcToolbox > Consistency and Completeness checks> Topo - Semantic checks for POIs> 1.Add 

checks to POIs ˊɞɡ ŮɑɜŬɘ ɖ ˊɟɩŰɖ ɚŮɘŰɞɡɟɔɑŬ (ȺɘəɧɜŬ 6.45). 

 

 

ȺɘəɧɜŬ 6. 45 Ⱥˊɘɚɞɔɐ ŮɟɔŬɚŮɑɞɡ Add checks to POIs 

ȼ ɚŮɘŰɞɡɟɔɑŬ ŬɡŰɐ ŮűŬɟɛɧɕŮŰŬɘ ůŰɞ Feature Class ˊɞɡ ˊŮɟɘɏɢŮɘ ŰŬ ɆɖɛŮɑŬ ȺɜŭɘŬűɏɟɞɜŰɞɠ 

ˊɞɡ ɗŬ ŮɚŮɔɢɗɞɨɜ ˊ.ɢ. ȷll_Points_selected (ȺɘəɧɜŬ 6.46). ɆŮ ˊŬɟŬˊɎɜɤ ˊɟɞŬɘɟŮŰɘəɐ ŭɘŬŭɘəŬůɑŬ, 

ɡˊɎɟɢŮɘ ˊŮɟɘɔɟŬűɐ ŮɟɔŬɚŮɑɞɡ Űɞ ɞˊɞɑɞ ɔɘŬ Űɞɡɠ ɢɟɐůŰŮɠ ˊɞɡ ɏɢɞɡɜ ŰŬ ůɖɛŮɘŬəɎ ŭŮŭɞɛɏɜŬ Űɞɡɠ 

ˊɞɡ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ŰŬ ɆɖɛŮɑŬ ȺɜŭɘŬűɏɟɞɜŰɞɠ ůŮ ˊŬɟŬˊɎɜɤ Ŭˊɧ ɏɜŬ Feature class, ŮűŬɟɛɧɕŮɘ 

ůɡɔɢɩɜŮɡůɖ ůŮ ɏɜŬ ŮɜɘŬɑɞ, ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ůɤůŰɎ ɖ əŬŰɖɔɞɟɑŬ ŬɡŰɐ Űɤɜ Ůɚɏɔɢɤɜ. 
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ɄŬŰɩɜŰŬɠ ˊɎɜɤ ůŰɞ ŮɟɔŬɚŮɑɞ (ȺɘəɧɜŬ 6.47), ŮɘůɎɔŮŰŮ Űɞ Point Feature Class, Űɞ ɞˊɞɑɞ 

ˊɟɩŰŬ ɗŬ ˊɟɏˊŮɘ ɜŬ Űɞ ɏɢŮŰŮ ˊɟɞůɗɏůŮɘ ůŬɜ Layer ůŰɞ ArcMap əŬɘ ɜŬ Űɞ ŮˊɘɚɏɝŮŰŮ Ŭˊɧ ŮəŮɑ. 

ȷűɞɨ ˊŬŰɐůŮŰŮ Ok əŬɘ ŮəŰŮɚŮůŰŮɑ Űɞ ŮɟɔŬɚŮɑɞ, ˊɖɔŬɑɜɞɜŰŬɠ ůŰɞ Attribute Table Űɞɡ Point 

Feature ɗŬ ŭŮɑŰŮ ɧŰɘ ɏɢɞɡɜ ˊɟɞůŰŮɗŮɑ əŬɘɜɞɨɟɘŬ ˊŮŭɑŬ ˊɞɡ ŬɜɎɚɞɔŬ ɛŮ Űɞ Ůɑŭɞɠ Űɞɡ ɆɖɛŮɑɞɡ ɗŬ 

əŬŰɖɔɞɟɘɞˊɞɘɞɨɜŰŬɘ ůŮ 7 ŭɘŬűɞɟŮŰɘəɞɨɠ Ůɚɏɔɢɞɡɠ (ȺɘəɧɜŬ 6.48), (ȺɘəɧɜŬ 6.49), (ȺɘəɧɜŬ 6.50), 

(ȺɘəɧɜŬ 6.51), (ȺɘəɧɜŬ 6.52), (ȺɘəɧɜŬ 6.53), ȺɘəɧɜŬ 6.54). 

Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ ɞ ɢɤɟɘəɧɠ ˊɑɜŬəŬɠ ɗŬ ˊŮɟɘɏɢŮɘ: 

 

 

ȺɘəɧɜŬ 6. 46 ɆɖɛŮɘŬəɐ ɞɜŰɧŰɖŰŬ ůŰɞɜ ˊɑɜŬəŬ Űɤɜ Layers 

 

 

ȺɘəɧɜŬ 6. 47 ɄŮɟɘŮɢɧɛŮɜɞ ŮɟɔŬɚŮɑɞɡ Add catigorie of checks to POIs 
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ȺɘəɧɜŬ 6. 48 ȷˊɧůˊŬůɛŬ ɔɘŬ catigorie1 əŬɘ type 

 

 

 

 

ȺɘəɧɜŬ 6. 49 ȷˊɧůˊŬůɛŬ ɔɘŬ catigorie2 əŬɘ type 
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ȺɘəɧɜŬ 6. 50 ȷˊɧůˊŬůɛŬ ɔɘŬ catigorie3 əŬɘ 

type 

 

 

ȺɘəɧɜŬ 6. 51 ȷˊɧůˊŬůɛŬ ɔɘŬ catigorie4 əŬɘ 

type 
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 ȺɘəɧɜŬ 6. 52 ȷˊɧůˊŬůɛŬ ɔɘŬ catigorie5 əŬɘ type 

 

 

   ȺɘəɧɜŬ 6. 53 ȷˊɧůˊŬůɛŬ ɔɘŬ catigorie6 əŬɘ type 
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ȺɘəɧɜŬ 6. 54 ȷˊɧůˊŬůɛŬ ɔɘŬ catigorie7 əŬɘ type 

 

Ⱥˊɑůɖɠ ɗŬ ˊŮɟɘɏɢŮɘ əŬɘ Űɘɠ ůŰɐɚŮɠ checkcat1,checkcat2, checkcat3, checkcat4, checkcat5, 

checkcat6, checkcat7 ɞɘ ɞˊɞɑŮɠ ˊɟɞɠ Űɞ ˊŬɟɧɜ ɗŬ ŮɑɜŬɘ əŮɜɏɠ ( Null) əŬɘ ɗŬ ɚɎɓɞɡɜ ŬɟɔɧŰŮɟŬ ŰŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ Ůɚɏɔɢɤɜ. 

ȷəɞɚɞɡɗŮɑ ɖ ŮəŰɏɚŮůɖ Űɖɠ ŮˊɧɛŮɜɖɠ ɚŮɘŰɞɡɟɔɑŬɠ, ɖ ɞˊɞɑŬ ɞɜɞɛɎɕŮŰŬɘ POIs VS Buildings, 

Landuse, Nature and Networks, ɧˊɞɡ ŬɜɎɚɞɔŬ ɛŮ Űɖɜ əŬŰɖɔɞɟɑŬ ˊɞɡ ɏɢŮɘ Űɞ əɎɗŮ ůɖɛŮɑɞ 

ɡɚɞˊɞɘŮɑ Űɞɜ ɏɚŮɔɢɞ, əŬɘ ɓɟɑůəŮɘ ŬɡŰɎ ˊɞɡ ŮɑɜŬɘ ɚŬɜɗŬůɛɏɜŬ. 

ɄɟɞəŮɘɛɏɜɞɡ ɜŬ ɔɑɜŮɘ ɖ ŮəŰɏɚŮůɖ ɗŬ ˊɟɏˊŮɘ ɜŬ ˊɟɞůɗɏŰŮŰŮ ůŰɞɜ ˊɑɜŬəŬ Űɤɜ Layers ůŰɞ 

ArcMap əŬɘ ŰŬ ɡˊɧɚɞɘˊŬ ɗŮɛŬŰɘəɎ ŮˊɑˊŮŭŬ Űɖɠ ˊŮɟɘɞɢɐɠ ŮɜŭɘŬűɏɟɞɜŰɞɠ əŬɘ Ŭˊɧ ŮəŮɑ ɜŬ ŰŬ 

ŮˊɘɚɏɝŮŰŮ ůŰŬ ŬˊŬɘŰɞɨɛŮɜŬ ˊŮŭɑŬ Űɞɡ ŮɟɔŬɚŮɑɞɡ. ɄŬŰɩɜŰŬɠ Űɞ Ůɘəɞɜɑŭɘɞ ŬɡŰɧ (Add Data) 

ŬɜŬŰɟɏɢŮŰŮ ůŰɖ ɔŮɤɓɎůɖ ůŬɠ əŬɘ ůŰɞ Dataset ˊɞɡ ɏɢŮŰŮ ŰŬ ŭŮŭɞɛɏɜŬ ůŬɠ, ŮˊɘɚɏɔŮŰŮ ɧɚŬ ŬɡŰɎ ˊɞɡ 

ŮɑɜŬɘ Űɖɠ ˊŮɟɘɞɢɐɠ ůŬɠ əŬɘ ŰŬ ŮɘůɎɔŮŰŮ ůŬɜ Layers (ȺɘəɧɜŬ 6.55), (ȺɘəɧɜŬ 6.56). 

 

ȺɘəɧɜŬ 6. 55 ȺɘůŬɔɤɔɐ ŭŮŭɞɛɏɜɤɜ (Add Data) ůŰɞɜ ˊɑɜŬəŬ Űɤɜ Layers 
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ȺɘəɧɜŬ 6. 56 Ⱥˊɘɚɞɔɐ Űɤɜ ŮˊɘɗɡɛɖŰɩɜ ɞɜŰɞŰɐŰɤɜ ɔɘŬ ŮɘůŬɔɤɔɐ ůŰɞɜ ˊɑɜŬəŬ Űɤɜ Layers 

 

ȷˊɧ Űɞ ArcToolbox ŮˊɘɚɏɔŮŰŮ Consistency and Completeness checks> Topo - Semantic 

checks for POIs> 2.POIs VS Buildings, Landuse, Nature and Networks (ȺɘəɧɜŬ 6.57). ɇɞ 

ŮɟɔŬɚŮɑɞ ɗŬ ůŬɠ ɕɖŰɐůŮɘ ɜŬ ŮɘůɎɔŮŰŮ Űɖɜ ɔŮɤɓɎůɖ, ŰŬ ůɖɛŮɑŬ (Point Feature) ŭɖɚŬŭɐ Űɖ 

ůɖɛŮɘŬəɐ ɞɜŰɧŰɖŰŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐůŬŰŮ ˊɟɘɜ əŬɘ ˊɟɞůɗɏůŬŰŮ ɤɠ ˊŮŭɑŬ Űɘɠ əŬŰɖɔɞɟɑŮɠ, ŰŬ 

əŰɐɟɘŬ (Building Feature), Űɞ ɞŭɘəɧ ŭɑəŰɡɞ (Road Feature), Űɞ ůɘŭɖɟɞŭɟɞɛɘəɧ ŭɑəŰɡɞ (Railway 

Feature) əŬɘ Űɏɚɞɠ ŰŬ ˊɞɚɨɔɤɜŬ Űɖɠ űɨůɖɠ (Natural Polygon Feature). ȷɡŰɧ Űɞ əɎɜŮŰŮ ˊŬŰɩɜŰŬɠ 

əɎɗŮ űɞɟɎ Űɞ ɓŮɚɎəɘ əŬɘ ŮˊɘɚɏɔɞɜŰŬɠ ŰŬ Features Ŭˊɧ Űɞɜ ɄɑɜŬəŬ Űɤɜ Layers (ȺɘəɧɜŬ 6.58). 

 

 

ȺɘəɧɜŬ 6. 57 ȺɟɔŬɚŮɑɞ POIs VS Buildings, Landuse, Nature and Network (geometry) 
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ȺɘəɧɜŬ 6. 58 ɄŮɟɘŮɢɧɛŮɜɞ Űɞɡ ŮɟɔŬɚŮɑɞɡ ȺɟɔŬɚŮɑɞ POIs VS Buildings, Landuse, Nature and Network 

(geometry) 

 

ɀŮŰɎ Űɖɜ ŮˊɘŰɡɢɐ ŮəŰɏɚŮůɖ Űɞɡ ɗŬ ɏɢŮŰŮ ŰŬ Ůɝɐɠ ŬˊɞŰŮɚɏůɛŬŰŬ. ɆŰɞ ɔŮɜɘəɧ Point Feature 

class ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐůŬŰŮ ɔɘŬ Űɤɜ ɏɚŮɔɢɞ ɧɚɤɜ Űɤɜ ɆɖɛŮɑɤɜ ȺɜŭɘŬűɏɟɞɜŰɞɠ əŬɘ ˊŮɟɘɏɢŮɘ əŬɘ ŰŬ 

ˊŮŭɑŬ Űɤɜ əŬŰɖɔɞɟɘɩɜ Ůɚɏɔɢɞɡ (catigorie1-catigorie7), ˊɟɞůŰɏɗɖəŬɜ Ůˊɘˊɚɏɞɜ ɞɘ Űɘɛɏɠ ůŰŬ 

ˊŮŭɑŬ (checkcat1-checkcat7) error  ɐ correct ŬɜɎɚɞɔŬ ɛŮ Űɞ Ŭɜ Űɞ ůɖɛŮɑɞ ˊɏɟŬůŮ Űɞɜ ɏɚŮɔɢɞ ɐ 

ɧɢɘ, əŬɗɩɠ əŬɘ ŰŬ ɜɏŬ ˊŮŭɑŬ ŬˊɧůŰŬůɖɠ. ɇŬ ˊŮŭɑŬ ŬˊɧůŰŬůɖɠ ŮɑɜŬɘ ŭɨɞ (2) ɔɘŬ əɎɗŮ əŬŰɖɔɞɟɑŬ 

əŬɘ Űɞ ɏɜŬ ŬɜŬűɏɟŮŰŬɘ ůŰɞ OBJECTID  Űɞɡ Feature class ˊɞɡ ɐŰŬɜ ůŰɞɜ ɏɚŮɔɢɞ ɛŮ Űɖɜ ɞɜɞɛŬůɑŬ 

near_ ŬəɞɚɞɡɗɞɨɛŮɜɞ Ŭˊɧ Űɞ ŬɜŰɑůŰɞɘɢɞ feature class əŬɘ Űɞɜ Ŭɟɘɗɛɧ Űɖɠ əŬŰɖɔɞɟɑŬɠ əŬɘ Űɞ 

ŭŮɨŰŮɟɞ ŬɜŬűɏɟŮŰŬɘ ůŰɖɜ ŬˊɧůŰŬůɖ Űɞɡ ůɖɛŮɑɞɡ Ŭˊɧ Űɞ ŬɜŰɑůŰɞɘɢɞ feature class Űɞɡ Ůɚɏɔɢɞɡ ɛŮ 

Űɖɜ ɞɜɞɛŬůɑŬ near_distance ŬəɞɚɞɡɗɞɨɛŮɜɞ Ŭˊɧ Űɞɜ Ŭɟɘɗɛɧ Űɖɠ əŬŰɖɔɞɟɑŬɠ. ɆŰɞɜ ˊɑɜŬəŬ 

ɘŭɘɞŰɐŰɤɜ Űɞɡ Point feature (ȺɘəɧɜŬ 6.59, ȺɘəɧɜŬ 6.60) ɗŬ ŭŮɑŰŮ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɔɘŬ Űɞ əɎɗŮ Ůɑŭɞɠ 

Űɞɡ ůɖɛŮɑɞɡ ŮɜŭɘŬűɏɟɞɜŰɞɠ(type), ůŰɞ ˊŮŭɑɞ catigorie1 Űɞɜ ŰɑŰɚɞ Űɖɠ əŬŰɖɔɞɟɑŬɠ POIs must be 

inside of buildings, ůŰɞ ˊŮŭɑɞ catigorie2 Űɞɜ ŰɑŰɚɞ Űɖɠ əŬŰɖɔɞɟɑŬɠ POIs of roads that must be 

outside of Road, ůŰŬ ŬɜŰɑůŰɞɘɢŬ ˊŮŭɑŬ checkcat1, checkcat2 Űɞ Ŭɜ ˊɏɟŬůŮ (correct) ɐ ɧɢɘ Űɞɜ 

ɏɚŮɔɢɞ (error ) ɐ Ŭɜ ŭŮɜ ůɡɛɛŮŰŮɑɢŮ ůŰɞɜ ɏɚŮɔɢɞ (Null), Űɞ OBJECTID Űɞɡ feature class ɤɠ ˊɟɞɠ 

Űɞ ɞˊɞɑɞ ŮɚɏɔɢɗɖəŮ ůŰɞ ˊŮŭɑŬ near_building1, near_road2 əŬɘ Űɖɜ ŬˊɧůŰŬůɖ Űɞɡ Ŭˊɧ ŬɡŰɧ 

near_distance1, near_diastance2. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɞ ɏɚŮɔɢɞɠ ŮˊŬɚɖɗŮɨŮŰŬɘ, ɖ Űɘɛɐ Űɖɠ 

ŬˊɧůŰŬůɖɠ ɗŬ ŮɑɜŬɘ Null əŬɗɩɠ ɡˊɞɚɞɔɑɕŮŰŬɘ ɛɧɜɞ ɔɘŬ ŰŬ ůűɎɚɛŬŰŬ. ɇŬ ŬɜŰɑůŰɞɘɢŬ ɘůɢɨɞɡɜ ɔɘŬ 

ɧɚŮɠ Űɘɠ əŬŰɖɔɞɟɑŮɠ əŬɘ ůŰɞ Point Feature class ɛˊɞɟŮɑŰŮ ɜŬ ŰŬ ŭŮɑŰŮ ɧɚŬ ɛŬɕɑ ůŮ ɏɜŬɜ ˊɑɜŬəŬ. 
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ȺɘəɧɜŬ 6. 59 ɄŮɟɘŮɢɧɛŮɜɞɡ Űɞɡ ɢɤɟɘəɞɨ ˊɑɜŬəŬ Űɖɠ ůɖɛŮɘŬəɐɠ ɞɜŰɧŰɖŰŬɠ 

 

 

ȺɘəɧɜŬ 6. 60 ɄŮɟɘŮɢɧɛŮɜɞɡ Űɞɡ ɢɤɟɘəɞɨ ˊɑɜŬəŬ Űɖɠ ůɖɛŮɘŬəɐɠ ɞɜŰɧŰɖŰŬɠ 

ȰəŰɞɠ Ŭˊɧ Űɞ ɔŮɜɘəɧ ˊɑɜŬəŬ Űɤɜ ůɖɛŮɑɤɜ ˊɞɡ ɛˊɞɟŮɑŰŮ ɜŬ ŭŮɑŰŮ ɔɘŬ ɧɚŮɠ Űɘɠ əŬŰɖɔɞɟɑŮɠ ŰŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ, ɔɘŬ ŰŬ ŮůűŬɚɛɏɜŬ ůɖɛŮɑŬ ŬˊɞəɚŮɘůŰɘəɎ ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ ŮˊŰɎ (7) ɜɏŬ feature 

classes ɛŮ ɞɜɞɛŬůɑŬ error_cat1, error_cat2, error_cat3, error_cat4, error_cat5, error_cat6, 

error_cat7 ɧˊɞɡ Űɞ əŬɗɏɜŬ ˊŮɟɘɏɢŮɘ ŰŬ ůɖɛŮɑŬ ˊɞɡ ŬˊɞŰŮɚɞɨɜ ůűɎɚɛŬŰŬ Űɖɠ əɎɗŮ əŬŰɖɔɞɟɑŬɠ. 

Ƀ ɢɤɟɘəɧɠ ˊɑɜŬəŬɠ Űɞɡ əɎɗŮ feature class Ŭˊɧ ŰŬ ˊŬɟŬˊɎɜɤ ɗŬ ˊŮɟɘɏɢŮɘ Űɞ ˊŮŭɑɞ checkcat 

ˊɞɡ ɡˊɎɟɢŮɘ ůŮ əɎɗŮ ɞɜŰɧŰɖŰŬ əŬɘ ɗŬ ɏɢŮɘ Űɖɜ Űɘɛɐ error , Űɖɜ ŬˊɧůŰŬůɖ Űɞɡ əɎɗŮ ůɖɛŮɑɞɡ 

Ŭˊɧ Űɞ Feature class ɤɠ ́ɟɞɠ Űɞ ɞˊɞɑɞ ŮɚɏɔɢɗɖəŮ (Near Distance) əŬɗɩɠ əŬɘ Űɞɜ əɤŭɘəɧ Űɞɡ 

(OBJECTID ) . 

Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ ɔɘŬ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɤɠ ˊɟɞɠ ŰŬ error_cat1, error_cat2, error_cat3, 

error_cat4, error_cat5, error_cat6, error_cat7 ŭɑɜŮŰŬɘ ɏɜŬ ˊŬɟɎŭŮɘɔɛŬ Űɖɠ ɞˊŰɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ 

ˊɞɡ ɗŬ ɏɢŮŰŮ (ȺɘəɧɜŬ 6.61) 
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ȺɘəɧɜŬ 6. 61 ɀŮ əɧəəɘɜɞ ɢɟɩɛŬ ŮɑɜŬɘ ŰŬ ůűɎɚɛŬŰŬ Űɞɡ əɎɗŮ Ůɚɏɔɢɞɡ əŬɘ ɛŮ ˊɟɎůɘɜɞ ŰŬ ůɤůŰɎ 

Ⱥˊɑůɖɠ ɏɢŮɘ ŭɖɛɘɞɡɟɔɖɗŮɑ ɏɜŬ template ˊɟɞɠ Űɞɡɠ ɢɟɐůŰŮɠ ɔɘŬ ŭɘŮɡəɧɚɡɜůɖ Űɖɠ ŬˊŮɘəɧɜɘůɖɠ 

Űɞ ɞˊɞɑɞ ˊŮɟɘɏɢŮɘ ɧɚŮɠ Űɘɠ əŬŰɖɔɞɟɑŮɠ ůűŬɚɛɎŰɤɜ əŬɘ Űɘɠ ɞˊŰɘəɞˊɞɘŮɑ ɧˊɤɠ ɖ ˊŬɟŬˊɎɜɤ ȺɘəɧɜŬ 

6.61 ɛŮ ŬˊɞŰɏɚŮůɛŬ ɞɘ ɢɟɐůŰŮɠ ɜŬ ɢɟŮɘɎɕŮŰŬɘ ɛɧɜɞ ɜŬ ŮɘůɎɔɞɡɜ Űɖ ŭɘəɐ Űɞɡɠ ɓɎůɖ ˊɞɡ ˊŮɟɘɏɢŮɘ 

ŰŬ ŭɘəɧ Űɞɡɠ ůɨɜɞɚɞ ŭŮŭɞɛɏɜɤɜ ˊɞɡ Ůˊɘɗɡɛɞɨɜ ɜŬ ŮɚŮɔɢɗŮɑ. 

 

ɇɏɚɞɠ, ɔɘŬ əɎɗŮ əŬŰɖɔɞɟɑŬ Ůɚɏɔɢɞɡ, ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ ŮˊŰɎ (7) ˊɑɜŬəŮɠ ůŰŬŰɘůŰɘəɩɜ, ɏɜŬɠ ɔɘŬ 

əɎɗŮ əŬŰɖɔɞɟɑŬ ɛŮ ɞɜɞɛŬůɑŬ error _and_results_catigorie (ȺɘəɧɜŬ 6.62) ɧˊɞɡ ɞ əŬɗɏɜŬɠ 

ˊŮɟɘɏɢŮɘ ɔɘŬ Űɖɜ ŬɜŰɑůŰɞɘɢɖ əŬŰɖɔɞɟɑŬ Űɞɜ ůɡɜɞɚɘəɧ Ŭɟɘɗɛɧ Űɤɜ ůűŬɚɛɎŰɤɜ (Number of 

errors), Űɞɜ ůɡɜɞɚɘəɧ Ŭɟɘɗɛɧ ˊɞɡ ŮɚɏɔɢɗɖəŮ (Number of features checked), əŬɘ Űɞ ˊɞůɞůŰɧ Űɤɜ 

ůűŬɚɛɎŰɤɜ( percentage of errors) (ɄɑɜŬəŬɠ 6.14). 

 

 

ȺɘəɧɜŬ 6. 62 ȺˊŰɎ ˊɑɜŬəŮɠ ůŰŬŰɘůŰɘəɩɜ ɔɘŬ Űɖɜ əɎɗŮ əŬŰɖɔɞɟɑŬ 
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ɄɑɜŬəŬɠ 6. 14 ɄɑɜŬəŮɠ ɛŮ ůŰŬŰɘůŰɘəɞɨɠ ŭŮɑəŰŮɠ Űɖɠ əɎɗŮ əŬŰɖɔɞɟɑŬɠ 

6.1.4.2. ɇɞˊɞ ï Ůɜɜɞɘɞɚɞɔɘəɞɑ ɏɚŮɔɢɞɘ ɔɘŬ ŰŬ ɆɖɛŮɑŬ ȺɜŭɘŬűɏɟɞɜŰɞɠ ɤɠ ˊɟɞɠ Buildings, 

Landuse and Nature (type) ɤɠ ˊɟɞɠ Űɖ ůɡɛűɤɜɑŬ Űɖɠ ˊŮɟɘɔɟŬűɐɠ 

ɆŰɖɜ ŮɜɧŰɖŰŬ 6.1.2 ɏɔɘɜŮ ɖ ŮűŬɟɛɞɔɐ Űɞɡ ŮɟɔŬɚŮɑɞɡ ˊɚɖɟɧŰɖŰŬɠ Űɞ ɞˊɞɑɞ ɏŭɤůŮ ůŬɜ 

ŬˊɞŰɏɚŮůɛŬ Űɘɠ ŭɘŬűɞɟŮŰɘəɏɠ Űɘɛɏɠ ˊɞɡ ˊŬɑɟɜŮɘ Űɞ ˊŮŭɑɞ Űɞɡ Ůɑŭɞɡɠ ɔɘŬ əɎɗŮ ɗŮɛŬŰɘəɧ ŮˊɑˊŮŭɞ. 

ȹɘŬˊɘůŰɩɗɖəŮ ɧŰɘ ɞɟɘůɛɏɜŮɠ ɞɜŰɧŰɖŰŮɠ ŮɑɢŬɜ əɞɘɜɏɠ Űɘɛɏɠ ɤɠ ˊɟɞɠ Űɞ Ůɑŭɞɠ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ ŰŬ 

ůɖɛŮɑŬ ŮɜŭɘŬűɏɟɞɜŰɞɠ ɛŮ ŰŬ əŰɐɟɘŬ, ŰŬ ˊɞɚɨɔɤɜŬ űɨůɖɠ əŬɘ Űɘɠ ɢɟɐůŮɘɠ ɔɖɠ. ȺɑɜŬɘ ɚɞɔɘəɧ 

Ůˊɞɛɏɜɤɠ ɜŬ ŭɘŮɟŮɡɜɖɗŮɑ Ŭɜ ɖ ŰŬɨŰɘůɖ ŬɡŰɐ ŮɑɜŬɘ ŭɧəɘɛɖ ůŰɖɜ ˊŮɟɘɞɢɐ ŮɜŭɘŬűɏɟɞɜŰɞɠ əŬɘ Ŭɜ ɖ 

ˊŮɟɘɔɟŬűɘəɐ ˊɚɖɟɞűɞɟɑŬ ŮɑɜŬɘ ɘəŬɜɞˊɞɘɖŰɘəɐ. 

ũɘŬ ŰŬ ˊŬɟŬˊɎɜɤ, ɡˊɎɟɢŮɘ ɖ ŰɟɑŰɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ůɡɜɧɚɞɡ ŮɟɔŬɚŮɑɤɜ Topo - Semantic 

checks for POIs əŬɘ ŬűɞɟɎ Űɞɡɠ Ůɚɏɔɢɞɡɠ ɛŮŰŬɝɨ Űɤɜ ˊɞɚɡɔɩɜɤɜ əŬɘ Űɤɜ ɆɖɛŮɑɤɜ 

ȺɜŭɘŬűɏɟɞɜŰɞɠ ůɡɔəŮəɟɘɛɏɜŬ ɛŮŰŬɝɨ Űɤɜ Point, Building, Landuse əŬɘ Nature əŬɘ ŮűŬɟɛɧɕŮŰŬɘ 

ˊɟɞəŮɘɛɏɜɞɡ ɜŬ űŬɜŮɑ əŬɘ ůŮ ŬɡŰɐ Űɖɜ ˊŮɟɑˊŰɤůɖ ɖ ˊɚɖɟɧŰɖŰŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɤɠ ˊɟɞɠ Űɞ ˊŮŭɑɞ 

Űɞɡ Ůɑŭɞɡɠ əŬɗɩɠ əŬɘ Ŭɜ ɡˊɎɟɢɞɡɜ ůűɎɚɛŬŰŬ ˊŬɟɎɚŮɘɣɖɠ əŬɘ ɖ ůɡɜɏˊŮɘŬ.  

      ȿŮɘŰɞɡɟɔŮɑ ɤɠ Ůɝɐɠ: 

¶ ȹɖɛɘɞɡɟɔŮɑ ŰɟɑŬ (3) ɜɏŬ Features ůŮ ɛɞɟűɐ ůɖɛŮɑɤɜ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɞ 

ŮɟɔŬɚŮɑɞ Intersect ɧˊɞɡ Űɞ əŬɗɏɜŬ ŬˊɞŰŮɚŮɑ Űɖɜ Űɞɛɐ ŬɜɎɛŮůŬ ůŰŬ POIs əŬɘ ůŰɖɜ 

əɎɗŮ űɞɟɎ ŭɘŬűɞɟŮŰɘəɐ ɢɤɟɘəɐ ɞɜŰɧŰɖŰŬ ˊɞɚɡɔɩɜɤɜ. 

¶ ũɘŬ əɎɗŮ ɜɏɞ Feature ɓɟɑůəŮɘ ŰŬ ůŰɞɘɢŮɑŬ ŬɡŰɎ ɧˊɞɡ ɡˊɎɟɢŮɘ ŰŬɨŰɘůɖ 

ˊŮɟɘɔɟŬűɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ əŬɘ Ŭˊɧ ŰŬ ŭɨɞ ɢŬɟŬəŰɖɟɘůŰɘəɎ. 

¶ ȺɝɎɔŮɘ ˊɑɜŬəŮɠ ɛŮ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ. 

ũɘŬ Űɖɜ ŮəŰɏɚŮůɖ Űɞɡ ŮˊɘɚɏɔŮŰŮ  ArcToolbox > Consistency and Completeness checks > 

Topo - Semantic checks for POIs > 3.POIs VS Buildings, Landuse and Nature( type) (ȺɘəɧɜŬ 

6.63). ɆŰŬ ˊŮŭɑŬ ˊɞɡ ŬˊŬɘŰɞɨɜŰŬɘ ɔɘŬ Űɖɜ ŮəŰɏɚŮůɖ ŮɘůɎɔŮŰŮ ŬɟɢɘəɎ Űɖ ɔŮɤɓɎůɖ ůŬɠ əŬɘ ɏˊŮɘŰŬ 

Űɘɠ ɢɟɐůŮɘɠ ɔɖɠ, ŰŬ əŰɐɟɘŬ, ŰŬ ůɖɛŮɑŬ ŮɜŭɘŬűɏɟɞɜŰɞɠ əŬɘ ŰŬ ˊɞɚɨɔɤɜŬ Űɖ űɨůɖɠ (ȺɘəɧɜŬ 6.64). 

ȷűɞɨ ˊŬŰɐůŮŰŮ Ok əŬɘ ɔɑɜŮɘ ɖ ŮəŰɏɚŮůɖ Űɞɡ ŮɟɔŬɚŮɑɞɡ, ɗŬ ŭŮɑŰŮ ůŰɞ Catalog ɐ ůŰɞɜ əŬŰɎɚɞɔɞ 

Űɤɜ Layers ŰŬ ɜɏŬ Features əŬɘ Űɞɡɠ ˊɑɜŬəŮɠ ˊɞɡ ŬɜŬűɏɟɗɖəŬɜ ˊŬɟŬˊɎɜɤ. 
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ȺɘəɧɜŬ 6. 63 ȺɟɔŬɚŮɑɞ POIs VS Buildings, Landuse and Nature (type)  

 

 

ȺɘəɧɜŬ 6. 64 ɄŮɟɘŮɢɧɛŮɜɞ ŮɟɔŬɚŮɑɞɡ POIs VS Buildings, Landuse and Nature (type) 

 

ũɘŬ Űɖɜ ˊɟɩŰɞ ɏɚŮɔɢɞ ŬɜɎɛŮůŬ ůŰŬ Point Feature əŬɘ Building Feature ɗŬ ɏɢŮŰŮ ŰŬ 

ˊŬɟŬəɎŰɤ ŬˊɞŰŮɚɏůɛŬŰŬ 

 

 

ȺɘəɧɜŬ 6. 65 ȷˊɞŰŮɚɏůɛŬŰŬ ɏɜɤůɖɠ ɆȺ ɛŮ əŰɐɟɘŬ 

 

ɇɞ ɜɏɞ ůɖɛŮɘŬəɧ Feature class ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŮ point_building_intersect ˊŮɟɘɚŬɛɓɎɜŮɘ ŰŬ 

ůŰɞɘɢŮɑŬ Űɞɛɐɠ əŬɘ ˊŮɟɘɏɢŮɘ ŰŬ ůŰɞɘɢŮɑŬ ˊɞɡ ŮˊɘəŬɚɨˊŰɞɜŰŬɘ ůŮ ɢɤɟɘəɧ ˊɑɜŬəŬ (ȺɘəɧɜŬ 6.66)  əŬɘ 

ůŮ ɞˊŰɘəɐ ˊɚɖɟɞűɞɟɑŬ (ȺɘəɧɜŬ 6.67). 

 

ȺɘəɧɜŬ 6. 66 ɉɤɟɘəɧɠ ˊɑɜŬəŬɠ point_building_intersect 
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ȺɘəɧɜŬ 6. 67 point_building_intersect 

 

ɇɞ ɜɏɞ ůɖɛŮɘŬəɧ Feature class same_type_points_building ˊɟɞəɨˊŰŮɘ Ŭˊɧ ŰŬ ˊɟɞɖɔɞɨɛŮɜŬ 

əŬɘ ˊŮɟɘɚŬɛɓɎɜŮɘ ŰŬ ůŰɞɘɢŮɑŬ ˊɞɡ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ ɛŮ ɑŭɘɞ Ůɑŭɞɠ (type) əŬɘ Ůˊɞɛɏɜɤɠ ŭŮɜ 

ˊɟɞəŬɚɞɨɜ ˊɟɞɓɚɐɛŬŰŬ ŬůɡɜɏˊŮɘŬɠ, ůŮ ɢɤɟɘəɧ ˊɑɜŬəŬ (ȺɘəɧɜŬ 6.68) əŬɘ ůŮ ɞˊŰɘəɐ ˊɚɖɟɞűɞɟɑŬ 

(ȺɘəɧɜŬ 6.69). 

 

ȺɘəɧɜŬ 6. 68 ɉɤɟɘəɧɠ ˊɑɜŬəŬɠ same_type_points_building 

 

 

ȺɘəɧɜŬ 6. 69 ɇŬɨŰɘůɖ ɤɠ ˊɟɞɠ Űɞ Ůɑŭɞɠ ɆȺ əŬɘ əŰɖɟɑɤɜ same_type_points_building 
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ɇɏɚɞɠ ɞ ˊɑɜŬəŬɠ point_building_statistics ˊŮɟɘɚŬɛɓɎɜŮɘ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ ůŰɞɘɢŮɑɤɜ Űɖɠ Űɞɛɐɠ 

(COUNT_OBJECTID) əŬɗɩɠ əŬɘ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ ůŰɞɘɢŮɑɤɜ ˊɞɡ ŮɑɢŬɜ əɞɘɜɧ Ůɑŭɞɠ ( 

COUNT_SAME_TYPE) (ȺɘəɧɜŬ 6.70). ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ŭŮɜ ɏɢɞɡɜ əɞɘɜɧ Ůɑŭɞɠ, ŰɧŰŮ Űɞ ˊŮŭɑɞ 

COUNT_SAME_TYPE ˊŬɑɟɜŮɘ Űɖɜ Űɘɛɐ Null. 

 

 

ȺɘəɧɜŬ 6. 70 ɄɑɜŬəŬɠ ɛŮ ůɡɜɞɚɘəɧ ŬˊɞŰɏɚŮůɛŬ Űɖɠ ɏɜɤůɖɠ 

 

Ƀɛɞɑɤɠ ɛŮ Űɖ ŭɘŬŭɘəŬůɑŬ ˊɞɡ ˊŬɟɞɡůɘɎůŰɖəŮ ɔɘŬ Űɖɜ Űɞɛɐ Űɤɜ ɆȺ ɛŮ ŰŬ əŰɐɟɘŬ ɔɑɜŮŰŬɘ əŬɘ 

ɔɘŬ ŰŬ ɆȺ ɛŮ Űɘɠ ɢɟɐůŮɘɠ ɔɖɠ əŬɗɩɠ əŬɘ ɔɘŬ ŰŬ ɆȺ ɛŮ ŰŬ ˊɞɚɨɔɤɜŬ űɨůɖɠ əŬɘ ŰŬ ŬɜŰɑůŰɞɘɢŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ ˊŬɟŬŰɑɗŮɜŰŬɘ ɧˊɤɠ Ŭəɟɘɓɩɠ əŬɘ ůŰɞ ˊŬɟŬˊɎɜɤ ˊŬɟɎŭŮɘɔɛŬ. 

6.1.4.3.  ɇɞˊɞ ï Ůɜɜɞɘɞɚɞɔɘəɞɑ ɏɚŮɔɢɞɘ Űɤɜ ˊɞɚɡɔɤɜɘəɩɜ ɞɜŰɞŰɐŰɤɜ Buildings, Landuse, 

Nature (type) ɤɠ ˊɟɞɠ Űɖ ůɡɛűɤɜɑŬ Űɖɠ ˊŮɟɘɔɟŬűɐɠ 

ȳˊɤɠ ŬɜŬűɏɟɗɖəŮ əŬɘ ůŰɖɜ ŮɜɧŰɖŰŬ 6.1.4.2, Ůűɧůɞɜ ɏɢɞɡɛŮ ɔɘŬ əɎɗŮ ɗŮɛŬŰɘəɧ ŮˊɑˊŮŭɞ 

ˊɑɜŬəŮɠ ˊɞɡ ˊŮɟɘɏɢɞɡɜ Űɘɠ ŭɘɎűɞɟŮɠ Űɘɛɏɠ ɤɠ ˊɟɞɠ Űɞ Ůɑŭɞɠ, ŮɑɜŬɘ ɢɟɐůɘɛɞ ɜŬ ŭɘŬˊɘůŰɤɗŮɑ Ŭɜ ɞɘ 

ŭɘɎűɞɟŮɠ Űɘɛɏɠ əŬɘ ɢɟɐůŮɘɠ ˊɞɡ ŮɑɜŬɘ ŮɜɜɞɘɞɚɞɔɘəɎ ůɡɔɔŮɜŮɑɠ, ŰŬɡŰɑɕɞɜŰŬɘ əŬɘ ɢɤɟɘəɎ (ȺɘəɧɜŬ 

6.71). ɆŰɖɜ ŮɜɧŰɖŰŬ 6.1.4.2 ŬɡŰɧ ŭɘŮɟŮɡɜɐɗɖəŮ ɛŮŰŬɝɨ Űɤɜ ˊɞɚɡɔɤɜɘəɩɜ ɞɜŰɞŰɐŰɤɜ əŬɘ Űɤɜ ɆȺ. 

ɋůŰɧůɞ Ůŭɩ ɛŮɚŮŰɎŰŬɘ ɖ ɢɤɟɘəɐ ůɡɔɔɏɜŮɘŬ ɛŮŰŬɝɨ Űɤɜ ˊɞɚɡɔɤɜɘəɩɜ ɞɜŰɞŰɐŰɤɜ ɛɧɜɞ. 
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ȺɘəɧɜŬ 6. 71 ɀŮ ɛˊɚŮ ůɖɛŮɘɩɜɞɜŰŬɘ ɔɘŬ ŰŬ əŰɐɟɘŬ ɞɟɘůɛɏɜŮɠ Űɘɛɏɠ Űɞɡ Ůɑŭɞɡɠ ˊɞɡ ŰŬɡŰɑɕɞɜŰŬɘ ɛŮ ŬɡŰɏɠ Űɤɜ 

ɢɟɐůŮɤɜ ɔɖɠ 

 

ȼ ŮəŰɏɚŮůɖ Űɤɜ ˊŬɟŬˊɎɜɤ ɔɑɜŮŰŬɘ ůŰɞ ŰŮɚŮɡŰŬɑɞ ŮɟɔŬɚŮɑɞ ɔɘŬ Űɞɡɠ Űɞˊɞ ï Ůɜɜɞɘɞɚɞɔɘəɞɨɠ 

Ůɚɏɔɢɞɡɠ. Ƀɘ ɢɟɐůŰŮɠ ˊɞɡ Ůˊɘɗɡɛɞɨɜ ɜŬ ŮɟŮɡɜɐůɞɡɜ Ŭɜ ŰŬ ŭŮŭɞɛɏɜŬ Űɖɠ ˊŮɟɘɞɢɐɠ Űɞɡɠ ŮɑɜŬɘ 

ˊɚɐɟɖ ɤɠ ˊɟɞɠ Űɞ ˊŮŭɑɞ Űɞɡ Ůɑŭɞɡɠ əŬɘ Ŭɜ ɡˊɎɟɢɞɡɜ ůűɎɚɛŬŰŬ ˊŬɟɎɚŮɘɣɖɠ ɛŮŰŬɝɨ Űɤɜ 

ˊɞɚɡɔɤɜɘəɩɜ ɢɤɟɘəɩɜ ɞɜŰɞŰɐŰɤɜ ˊɞɡ ŭɘŬɗɏŰɞɡɜ ɛˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůɞɡɜ Űɞ ŮɟɔŬɚŮɑɞ ŬɡŰɧ  

ɆŰɞ ArcToolbox ŮˊɘɚɏɔŮŰŮ Consistency and Completeness checks> Topo - Semantic checks 

for Buildings, Landuse and Nature > Buildings VS Landuse VS Nature (type) (ȺɘəɧɜŬ 6.72). 

 

 

ȺɘəɧɜŬ 6. 72 ȺɟɔŬɚŮɑɞ Buildings VS Landuse VS Nature (type) 

 

ɇɞ ŮɟɔŬɚŮɑɞ ŬɡŰɧ ˊŮɟɘɚŬɛɓɎɜŮɘ Ůɚɏɔɢɞɡɠ ɛŮŰŬɝɨ Űɤɜ ˊɞɚɡɔɩɜɤɜ əŬɘ ůɡɔəŮəɟɘɛɏɜŬ ɛŮŰŬɝɨ 

Űɤɜ ɗŮɛŬŰɘəɩɜ Ůˊɘˊɏŭɤɜ Building , Landuse əŬɘ Nature əŬɘ ɚŮɘŰɞɡɟɔŮɑ ɤɠ Ůɝɐɠ: 

 

¶ ȹɖɛɘɞɡɟɔŮɑ ŰɟɑŬ (3) ɜɏŬ Features ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɞ ŮɟɔŬɚŮɑɞ Union, ɧˊɞɡ 

Űɞ əŬɗɏɜŬ ŬˊɞŰŮɚŮɑ Űɖɜ ůɡɜɏɜɤůɖ Űɤɜ ˊŬɟŬˊɎɜɤ ˊɞɚɡɔɩɜɤɜ ŬɜɎ ŭɨɞ. 

¶ ũɘŬ əɎɗŮ ɜɏɞ Feature ůɡɜɏɜɤůɖɠ ŭɖɛɘɞɡɟɔŮɑ ŰɏůůŮɟŬ (4) Features: 

1. ɇɞ ˊɟɩŰɞ ŬˊŮɘəɞɜɑɕŮɘ Űɘɠ ŮˊɘűɎɜŮɘŮɠ Űɖɠ ˊŮɟɘɞɢɐɠ ɧˊɞɡ ůŰɞ ˊɟɩŰɞ 

Feature Űɖɠ ůɡɜɏɜɤůɖɠ ɡˊɎɟɢŮɘ ɏɚɚŮɘɣɖ ˊŮɟɘɔɟŬűɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ, 

Ůɜɩ ˊŬɟɎɚɚɖɚŬ ůŰɞ ŭŮɨŰŮɟɞ ɧɢɘ. 
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2. ɇɞ ŭŮɨŰŮɟɞ ŬˊŮɘəɞɜɑɕŮɘ Űɘɠ ŮˊɘűɎɜŮɘŮɠ Űɖɠ ˊŮɟɘɞɢɐɠ ɧˊɞɡ ůŰɞ ŭŮɨŰŮɟɞ 

Feature Űɖɠ ůɡɜɏɜɤůɖɠ ɡˊɎɟɢŮɘ ɏɚɚŮɘɣɖ ˊŮɟɘɔɟŬűɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ, 

Ůɜɩ ˊŬɟɎɚɚɖɚŬ ůŰɞ ˊɟɩŰɞ ɧɢɘ. 

3. ɇɞ ŰɟɑŰɞ ŬˊŮɘəɞɜɑɕŮɘ Űɘɠ ŮˊɘűɎɜŮɘŮɠ Űɖɠ ˊŮɟɘɞɢɐɠ ɧˊɞɡ ɡˊɎɟɢŮɘ 

ˊŮɟɘɔɟŬűɘəɐ ˊɚɖɟɞűɞɟɑŬ əŬɘ Ŭˊɧ ŰŬ ŭɨɞ Features Űɖɠ ůɡɜɏɜɤůɖɠ. 

4. ɇɞ ŰɏŰŬɟŰɞ ŬˊŮɘəɞɜɑɕŮɘ Ŭˊɧ Űɘɠ ŮˊɘűɎɜŮɘŮɠ ɧˊɞɡ ɡˊɎɟɢŮɘ ˊŮɟɘɔɟŬűɘəɐ 

ˊɚɖɟɞűɞɟɑŬ əŬɘ Ŭˊɧ ŰŬ ŭɨɞ Features Űɖɠ ůɡɜɏɜɤůɖɠ  ˊɞɘŮɠ ŰŬɡŰɑɕɞɜŰŬɘ 

ɤɠ ˊɟɞɠ Űɞ Ůɑŭɞɠ, ŭɖɚŬŭɐ ůŮ ˊɞɘŮɠ ŮˊɘűɎɜŮɘŮɠ ɞɘ Űɘɛɏɠ (values) Űɞɡ 

ˊŮŭɑɞɡ ˊɞɡ ˊŮɟɘɔɟɎűŮɘ Űɞ Ůɑŭɞɠ (type) ŮɑɜŬɘ ɑŭɘŮɠ. 

ũɘŬ ɧɚŬ ŰŬ ɜɏŬ Features ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŬɜ ŮɝɎɔŮɘ ˊɑɜŬəŮɠ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ŰŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ. 

ɆŰŬ ˊŮŭɑŬ ˊɞɡ ŬˊŬɘŰɞɨɜŰŬɘ ɔɘŬ Űɖɜ ŮəŰɏɚŮůɖ ŮɘůɎɔŮŰŮ ŬɟɢɘəɎ Űɖ ɔŮɤɓɎůɖ əŬɘ ɏˊŮɘŰŬ ŰŬ 

əŰɐɟɘŬ, Űɘɠ ɢɟɐůŮɘɠ ɔɖɠ əŬɘ ŰŬ ˊɞɚɨɔɤɜŬ űɨůɖɠ Űɖɠ ˊŮɟɘɞɢɐɠ (ȺɘəɧɜŬ 6.73). 

 

 

ȺɘəɧɜŬ 6. 73 ɄŮɟɘŮɢɧɛŮɜɞ Űɞɡ ŮɟɔŬɚŮɑɞɡ Buildings VS Landuse VS Nature (type) 

 

 ũɘŬ Űɖɜ ˊɟɩŰɖ ůɡɜɏɜɤůɖ ŬɜɎɛŮůŬ ůŰŬ Buildings əŬɘ ůŰɞ Landuse ɗŬ ɏɢŮŰŮ ŰŬ ˊŬɟŬəɎŰɤ ɜɏŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ (ɄɑɜŬəŬɠ 6.15): 

 

 building_landuse_union building_landuse_statistics 

no_building_yes_landuse no_building_yes_landuse_count 

yes_building_no_landuse yes_building_no_landuse_count 

common_building_landuse common_building_landuse_count 

same_type_building_landuse same_type_building_landuse_count 
 

ɄɑɜŬəŬɠ 6. 15 ȷˊɞŰŮɚɏůɛŬŰŬ ůɡɜɏɜɤůɖɠ əŰɖɟɑɤɜ ɛŮ ɢɟɐůŮɘɠ ɔɖɠ 

 

ɇɞ building_landuse_union Ŭ́ ɞŰŮɚŮɑ Űɞ feature class Űɖɠ ůɡɜɏɜɤůɖɠ (ȺɘəɧɜŬ 6.74) əŬɘ Űɞ 

building_landuse_statistics ŮɑɜŬɘ ɞ ɔŮɜɘəɧɠ ˊɑɜŬəŬɠ ůŰŬŰɘůŰɘəɩɜ. 
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ȺɘəɧɜŬ 6. 74 building_landuse_union 

 

Ƀ ɔŮɜɘəɧɠ ˊɑɜŬəŬɠ ůŰŬŰɘůŰɘəɩɜ (ɄɑɜŬəŬɠ 6.16) ˊŮɟɘɏɢŮɘ Űɞɜ ůɡɜɞɚɘəɧ Ŭɟɘɗɛɧ Űɤɜ ůŰɞɘɢŮɑɤɜ 

Űɖɠ ůɡɜɏɜɤůɖɠ (COUNT_OBJECTID), Űɞɜ Ŭɟɘɗɛɧ Űɤɜ ůŰɞɘɢŮɑɤɜ ˊɞɡ ɡˊɐɟɢŮ ɏɚɚŮɘɣɖ 

ˊŮɟɘɔɟŬűɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ ůŰɖɜ ˊɟɩŰɖ ɞɜŰɧŰɖŰŬ Űɖɠ ůɡɜɏɜɤůɖɠ Ůɜɩ ůŰɖ ŭŮɨŰŮɟɖ ɧɢɘ 

(NO_BUILDING_YES_LANDUSE), Űɞɜ Ŭɟɘɗɛɧ Űɤɜ ůŰɞɘɢŮɑɤɜ ˊɞɡ ɡˊɐɟɢŮ ɏɚɚŮɘɣɖ 

ˊŮɟɘɔɟŬűɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ ůŰɖ ŭŮɨŰŮɟɖ ɞɜŰɧŰɖŰŬ Űɖɠ ůɡɜɏɜɤůɖɠ Ůɜɩ ůŰɖɜ ˊɟɩŰɖ ɧɢɘ 

(YES_BUILDING_NO_LANDUSE), Űɞɜ Ŭɟɘɗɛɧ Űɤɜ ůŰɞɘɢŮɑɤɜ ˊɞɡ ɡˊɐɟɢŮ əŬɘ ůŰŬ 2 

ˊŮɟɘɔɟŬűɘəɐ ˊɚɖɟɞűɞɟɑŬ (COMMON_REGION) əŬɘ Ŭˊɧ ŰŬ ŰŮɚŮɡŰŬɑŬ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ ůŰɞɘɢŮɑɤɜ 

ˊɞɡ ŮɑɢŬɜ ɑŭɘŬ Űɘɛɐ ůŰɞ ˊŮŭɑɞ Űɞɡ Ůɑŭɞɡɠ (SAME_TYPE). ɈˊɎɟɢɞɡɜ ˊŮɟɘˊŰɩůŮɘɠ ɧˊɞɡ əɎˊɞɘŬ 

ˊŮŭɑŬ ɗŬ ŮɑɜŬɘ əɞɘɜɎ Ůűɧůɞɜ ŭŮɜ ɘəŬɜɞˊɞɘɐɗɖəŮ ɖ ůɡɜɗɐəɖ, ŰŬ ɞˊɞɑŬ ɗŬ ɏɢɞɡɜ Űɖɜ Űɘɛɐ Null. 

 

 

ɄɑɜŬəŬɠ 6. 16  ũŮɜɘəɧɠ ˊɑɜŬəŬɠ building_landuse_statistics 

 

ɇɞ no_building_yes_landuse ŬˊɞŰŮɚŮɑ Űɞ Feature ɛŮ Űɘɠ ŮˊɘűɎɜŮɘŮɠ ɧˊɞɡ ɡˊɎɟɢŮɘ ɏɚɚŮɘɣɖ 

ˊŮɟɘɔɟŬűɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ Űɖɠ ˊɟɩŰɖɠ ɞɜŰɧŰɖŰŬɠ Ůɜɩ Űɖɠ ŭŮɨŰŮɟɖɠ ɧɢɘ (ȺɘəɧɜŬ 6.75), (ȺɘəɧɜŬ 

6.76) əŬɘ o ˊɑɜŬəŬɠ no_building_yes_landuse_count ˊŮɟɘɏɢŮɘ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ ůŰɞɘɢŮɑɤɜ ŬɡŰɩɜ 

(ɄɑɜŬəŬɠ 6.17). 
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ȺɘəɧɜŬ 6. 75 no_building_yes_landuse 

 

 

 

ȺɘəɧɜŬ 6. 76 ɉɤɟɘəɧɠ ˊɑɜŬəŬɠ Űɞɡ no_building_yes_landuse 

 

 

ɄɑɜŬəŬɠ 6. 17 no_building_yes_landuse_count 

 

ɇɞ yes_building_no_landuse ŮɑɜŬɘ Űɞ Feature ɛŮ Űɘɠ ŮˊɘűɎɜŮɘŮɠ ɧˊɞɡ ɡˊɎɟɢŮɘ ɏɚɚŮɘɣɖ 

ˊŮɟɘɔɟŬűɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ Űɖɠ ŭŮɨŰŮɟɖɠ ɞɜŰɧŰɖŰŬɠ Ůɜɩ Űɖɠ ˊɟɩŰɖɠ ɧɢɘ (ȺɘəɧɜŬ 6.77), (ȺɘəɧɜŬ 

6.78), əŬɘ ɞ ˊɑɜŬəŬɠ yes_building_no_landuse_count ˊŮɟɘɏɢŮɘ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ ůŰɞɘɢŮɑɤɜ ŬɡŰɩɜ 

(ɄɑɜŬəŬɠ 6.18). 
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ȺɘəɧɜŬ 6. 77 yes_building_no_landuse 

 

 

ȺɘəɧɜŬ 6. 78 ɉɤɟɘəɧɠ ˊɑɜŬəŬɠ Űɞɡ yes_building_no_landuse 

 

 

ɄɑɜŬəŬɠ 6. 18 yes_building_no_landuse_count 

 

ɇɞ common_building_landuse ŮɑɜŬɘ Űɞ Feature ɛŮ Űɘɠ ŮˊɘűɎɜŮɘŮɠ ɧˊɞɡ ɡˊɎɟɢŮɘ ŮˊɎɟəŮɘŬ 

ˊŮɟɘɔɟŬűɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ əŬɘ ůŰɘɠ ŭɨɞ ɞɜŰɧŰɖŰŮɠ (ȺɘəɧɜŬ 6.79), əŬɘ ɞ ˊɑɜŬəŬɠ 

common_building_landuse_count ˊŮɟɘɏɢŮɘ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ ůŰɞɘɢŮɑɤɜ ŬɡŰɩɜ (ɄɑɜŬəŬɠ 6.19). 
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ȺɘəɧɜŬ 6. 79 common_building_landuse 

 

 

ɄɑɜŬəŬɠ 6. 19 common_building_landuse_count 

 

ɇɞ same_type_building_landuse ŮɑɜŬɘ Űɞ Feature ɛŮ Űɘɠ ŮˊɘűɎɜŮɘŮɠ ɧˊɞɡ ŮəŰɧɠ Ŭˊɧ ŮˊɎɟəŮɘŬ 

ˊŮɟɘɔɟŬűɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ ɏɢɞɡɜ əŬɘ ɑŭɘŬ Űɘɛɐ ůŰɞ ˊŮŭɑɞ Űɞɡ Ůɑŭɞɡɠ (type) (ȺɘəɧɜŬ 6.80), 

(ȺɘəɧɜŬ 6.81), əŬɘ ɞ ˊɑɜŬəŬɠ same_type_building_landuse_count ˊŮɟɘɏɢŮɘ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ 

ůŰɞɘɢŮɑɤɜ ŬɡŰɩɜ (ɄɑɜŬəŬɠ 6.20). 

 

 

ȺɘəɧɜŬ 6. 80 same_type_building_landuse 
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ȺɘəɧɜŬ 6. 81 ɉɤɟɘəɧɠ ˊɑɜŬəŬɠ same_type_building_landuse 

 

 

 

ɄɑɜŬəŬɠ 6. 20 same_type_building_landuse_count 

 

ȼ ˊŬɟŬˊɎɜɤ ŭɘŬŭɘəŬůɑŬ Űɖɠ ɏɜɤůɖɠ əŰɖɟɑɤɜ əŬɘ ɢɟɐůŮɤɜ ɔɖɠ ɛŬɕɑ ɛŮ ŰŬ ŬɜŰɑůŰɞɘɢŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ ŮűŬɟɛɧɕŮŰŬɘ ɞɛɞɑɤɠ əŬɘ ɔɘŬ Űɘɠ ɎɚɚŮɠ ˊŮɟɘˊŰɩůŮɘɠ ůɡɜɏɜɤůɖɠ Űɤɜ ˊɞɚɡɔɤɜɘəɩɜ 

ɞɜŰɞŰɐŰɤɜ. 

6.1.5. ȺűŬɟɛɞɔɐ ůŰɞ ȹɐɛɞ ȷɗɖɜŬɑɤɜ 

ɄŬɟŬəɎŰɤ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɟɘůɛɏɜŬ ůɡɛˊŮɟɎůɛŬŰŬ ˊɞɡ ŮɝŬɔɎɔŬɛŮ Ŭˊɧ Űɖɜ ŮűŬɟɛɞɔɐ Űɞɡ 

ŮɟɔŬɚŮɑɞɡ ůŰɞ ŭɐɛɞ ȷɗɖɜŬɑɤɜ. 

ɆŰɖɜ Ŭɟɢɐ ŮɚɏɔɝŬɛŮ Űɖɜ ˊɚɖɟɧŰɖŰŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɤɠ ˊɟɞɠ Űɘɠ ˊŮɟɘɔɟŬűɘəɏɠ ɘŭɘɧŰɖŰŮɠ ɛŮ 

ɓɎůɖ Űɘɠ Űɘɛɏɠ ˊɞɡ ɏɢɞɡɜ ůŰɞ ˊŮŭɑɞ ˊɞɡ ɢŬɟŬəŰɖɟɑɕŮɘ Űɞ Ůɑŭɞɠ Űɞɡɠ. Ƀɘ ɏɚŮɔɢɞɘ ˊɚɖɟɧŰɖŰŬɠ 

ŮűŬɟɛɧůŰɖəŬɜ ŮˊɘŰɡɢɩɠ əŬɘ əŬŰŬɚɐɝŬɛŮ ůŰɞ ůɡɛˊɏɟŬůɛŬ ˊɤɠ ůɢŮŭɧɜ ɧɚŮɠ ɞɘ ɞɜŰɧŰɖŰŮɠ ɐŰŬɜ 

ˊɚɐɟŮɘɠ ɤɠ ˊɟɞɠ Űɖɜ ˊɚɖɟɞűɞɟɑŬ Űɞɡ Ůɑŭɞɡɠ əŬɘ ɛŮ ˊɚɞɨůɘɞ ˊŮɟɘŮɢɧɛŮɜɞ (ɄɑɜŬəŬɠ 6.1, ɄɑɜŬəŬɠ 

6.2,  ɄɑɜŬəŬɠ 6.4,  ɄɑɜŬəŬɠ 6.5,  ɄɑɜŬəŬɠ 6.6,  ɄɑɜŬəŬɠ 6.7,  ɄɑɜŬəŬɠ 6.8)  ŮəŰɧɠ Ŭˊɧ ŰŬ əŰɐɟɘŬ. 

ɇŬ əŰɐɟɘŬ (ɄɑɜŬəŬɠ 6.3 əŬɘ ɄɑɜŬəŬɠ 6.21) ŮɑɢŬɜ ůɖɛŬɜŰɘəɐ ɏɚɚŮɘɣɖ ˊɚɖɟɞűɞɟɑŬɠ Űɞɡ Ůɑŭɞɡɠ 

əŬɗɩɠ Űɞ 97% Űɤɜ ůŰɞɘɢŮɑɤɜ ŭŮɜ ŮɑɢŮ əɎˊɞɘɞ ɢŬɟŬəŰɖɟɘůɛɧ. ɇɞ ɔŮɔɞɜɧɠ ŬɡŰɧ ɛˊɞɟŮɑ ɜŬ 

ˊɟɞəŬɚɏůŮɘ ůɖɛŬɜŰɘəɎ ˊɟɞɓɚɐɛŬŰŬ ůŰɞɡɠ ɢɟɐůŰŮɠ ˊɞɡ ɢɟŮɘɎɕɞɜŰŬɘ Űɖɜ ˊɚɖɟɞűɞɟɑŬ Űɞɡ Ůɑŭɞɡɠ 

Űɤɜ əŰɖɟɑɤɜ ɔɘŬ Űɘɠ ŮɟɔŬůɑŮɠ Űɞɡɠ. 
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ɄɑɜŬəŬɠ 6. 21 ȿɑůŰŬ ɛŮ ŰŬ Ůɑŭɖ ˊɞɡ ɡˊɎɟɢɞɡɜ ůŰŬ əŰɐɟɘŬ əŬɘ ůɖɛŬɜŰɘəɐ ɏɚɚŮɘɣɖ ˊɚɖɟɞűɞɟɑŬɠ ůŮ 

ˊɞůɞůŰɧ 97% 

 

ɆŰɞɡɠ ɔŮɜɘəɞɨɠ Űɞˊɞɚɞɔɘəɞɨɠ Ůɚɏɔɢɞɡɠ ˊɞɡ ŬəɞɚɞɨɗɖůŬɜ ůɡɛˊŮɟɎɜŬɛŮ ɧŰɘ ůŮ ůɢɏůɖ ɛŮ Űɞ 

ůɡɜɞɚɘəɧ Ŭɟɘɗɛɧ Űɤɜ ůŰɞɘɢŮɑɤɜ, ŰŬ ŰɞˊɞɚɞɔɘəɎ ɚɎɗɖ ɐŰŬɜ ɚɑɔŬ ůŮ Ŭɟɘɗɛɧ. ɆɡɔəŮəɟɘɛɏɜŬ ůŰɖɜ 

ˊŮɟɑˊŰɤůɖ Űɤɜ ˊɞɚɡɔɩɜɤɜ, Űɞ ɛŮɔŬɚɨŰŮɟɞ ˊɞůɞůŰɧ Űɤɜ ůűŬɚɛɎŰɤɜ ɞűŮɘɚɧŰŬɜ ůŮ sliver 

polygons ˊɞɡ ˊɟɞɏəɡɣŬɜ ɚɧɔɤ ŮˊɘəɎɚɡɣɖɠ ɛɑŬɠ ɞɜŰɧŰɖŰŬɠ ˊɎɜɤ ůŮ ɛɑŬ Ɏɚɚɖ. ɇŬ ůűɎɚɛŬŰŬ 

ŬɡŰɎ ŮɑɜŬɘ ˊɘɗŬɜɧ ɜŬ ɞűŮɑɚɞɜŰŬɘ ůŮ ŮůűŬɚɛɏɜŮɠ ɗɏůŮɘɠ Űɤɜ ɢɤɟɘəɩɜ ɞɜŰɞŰɐŰɤɜ ˊɞɡ ɡˊɎɟɢɞɡɜ 

ůŰɞ ůɨɜɞɚɞ ŭŮŭɞɛɏɜɤɜ, ůŰɞ ɧŰɘ ɞɘ ɢɟɐůŰŮɠ ˊɞɡ ŮɘůɎɔɞɡɜ ŭŮŭɞɛɏɜŬ ůŰɞ OSM ŭŮɜ ŮűŬɟɛɧɕɞɡɜ Űɞ 

əŬŰɎɚɚɖɚɞ ŮˊɑˊŮŭɞ ɛŮɔɏɗɡɜůɖɠ ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ŰɞˊɞɗŮŰɞɨɜ ɛɑŬ ɞɜŰɧŰɖŰŬ ˊɎɜɤ ůŮ əɎˊɞɘŬ 

Ɏɚɚɖ, ə.Ɏ. ɆŰɞ ȹɐɛɞ ȷɗɖɜŬɑɤɜ, Űɞ ɛŮɔŬɚɨŰŮɟɞ ˊɞůɞůŰɧ Űɞˊɞɚɞɔɘəɩɜ ůűŬɚɛɎŰɤɜ ɓɟɏɗɖəŮ ůŰɖɜ 

ˊɞɚɡɔɤɜɘəɐ ɞɜŰɧŰɖŰŬ Űɤɜ əŰɖɟɑɤɜ. ɆɡɔəŮəɟɘɛɏɜŬ ŰŬ ůɡɜɞɚɘəɎ ůűɎɚɛŬŰŬ ŰɞˊɞɚɞɔɑŬɠ ɐŰŬɜ 217 

Ŭˊɧ ŰŬ 67391 ůɡɜɞɚɘəɎ əŰɐɟɘŬ, ŭɖɚŬŭɐ Űɞ 0,32% Űɤɜ əŰɖɟɑɤɜ ŮɑɢŬɜ ɚɎɗɞɠ ŮˊɘəɎɚɡɣɖ. ȷˊɧ ŬɡŰɧ 

Űɞɜ Ŭɟɘɗɛɧ (217) ŰŬ 181 ůűɎɚɛŬŰŬ ɢŬɟŬəŰɖɟɑůŰɖəŬɜ ɤɠ Sliver Polygons ůŮ ˊɞůɞůŰɧ 83,4% Ůˊɑ 

Űɤɜ ůɡɜɞɚɘəɩɜ Űɞˊɞɚɞɔɘəɩɜ ůűŬɚɛɎŰɤɜ Űɤɜ əŰɖɟɑɤɜ (ɄɑɜŬəŬɠ 6.22). 

 

ɄɑɜŬəŬɠ 6. 22 ȷɟɘɗɛɧɠ Űɞˊɞɚɞɔɘəɩɜ ůűŬɚɛɎŰɤɜ Űɤɜ əŰɖɟɑɤɜ, Ŭɟɘɗɛɧɠ sliver polygons əŬɘ ŬɜŰɑůŰɞɘɢɞ 

ˊɞůɞůŰɧ 

ɆŰɞɡɠ Űɞˊɞ ï Ůɜɜɞɘɞɚɞɔɘəɞɨɠ Ůɚɏɔɢɞɡɠ ˊɞɡ ŮűŬɟɛɧůŰɖəŬɜ ɛŮŰŬɝɨ Űɤɜ ɆȺ əŬɘ Űɤɜ 

ɡˊɧɚɞɘˊɤɜ ɗŮɛŬŰɘəɩɜ Ůˊɘˊɏŭɤɜ ɤɠ ˊɟɞɠ Űɖ ɔŮɤɛŮŰɟɑŬ əŬɘ Űɖɜ ŬəɟɑɓŮɘŬ Űɖɠ ɗɏůɖɠ Űɤɜ ůɖɛŮɑɤɜ, 

ŰŬ ůűɎɚɛŬŰŬ ɐŰŬɜ Ůˊɑůɖɠ ɚɑɔŬ. ɇɞ ɛŮɔŬɚɨŰŮɟɞ ˊɞůɞůŰɧ ˊɞɡ ɓɟɏɗɖəŮ ɐŰŬɜ Űɖɠ ŰɎɝɖɠ Űɞɡ 33% 

ůŰɞɜ əŬɜɧɜŬ ˊɞɡ ŰŬ ɆȺ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɞ ɞŭɘəɧ ŭɑəŰɡɞ ɗŬ ɏˊɟŮˊŮ ɜŬ ŮɑɜŬɘ ŮəŰɧɠ ŬɡŰɞɨ 

(ɄɑɜŬəŬɠ 6.23). ɇŬ ɚŬɜɗŬůɛɏɜŬ ůɖɛŮɑŬ ɐŰŬɜ ůŰɎůŮɘɠ ɚŮɤűɞɟŮɑɤɜ əŬɘ ˊɎɟəɘɜɔə. 

 

ɄɑɜŬəŬɠ 6. 23 ɄɑɜŬəŬɠ ɛŮ ˊɞůɞŰɘəɞɨɠ ŭŮɑəŰŮɠ Űɤɜ ɆȺ ˊɞɡ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ŮəŰɧɠ ɞŭɘəɞɨ ŭɘəŰɨɞɡ 
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ȷɝɑɕŮɘ ɜŬ ŬɜŬűŮɟɗŮɑ Ůŭɩ ɧŰɘ ɏɢɞɜŰŬɠ ˊɚɖɟɞűɞɟɑŮɠ əŬɘ ɔɘŬ Űɖɜ ŬˊɧůŰŬůɖ Űɤɜ ŮůűŬɚɛɏɜɤɜ 

ůɖɛŮɑɤɜ Ŭˊɧ Űɖɜ əɎɗŮ ɗŮɛŬŰɘəɐ ɞɜŰɧŰɖŰŬ ɤɠ ˊɟɞɠ Űɖɜ ɞˊɞɑŬ ŮɚɏɔɢɗɖəŮ, ˊŬɟŬŰɖɟɐɗɖəŮ ɧŰɘ ɛŮ 

əɟɘŰɐɟɘɞ Űɖɜ ŬˊɧůŰŬůɖ, ůŰɖɜ əŬŰɖɔɞɟɑŬ Ůɚɏɔɢɤɜ ɧˊɞɡ ŰŬ ůɖɛŮɑŬ ŮɜŭɘŬűɏɟɞɜŰɞɠ ɗŬ ɏˊɟŮˊŮ ɜŬ 

ɐŰŬɜ ˊɎɜɤ ůŰɞ ɞŭɘəɧ ŭɑəŰɡɞ, ŰɏůůŮɟŬ ůɖɛŮɑŬ ˊɞɡ ŬˊɞŰŮɚɞɨɜ ŭɘŬůŰŬɡɟɩůŮɘɠ ɓɟɑůəɞɜŰŬɠ ŬɟəŮŰɎ 

ɛŬəɟɘɎ, ůɡɔəŮəɟɘɛɏɜŬ 67 ɛɏŰɟŬ (ȺɘəɧɜŬ 6.82). 

 

ȺɘəɧɜŬ 6. 82 ɇɏůůŮɟŬ ůɖɛŮɑŬ ˊɞɡ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ ɤɠ ŭɘŬůŰŬɨɟɤůɖ əŬɘ ɞ ŭɟɧɛɞɠ ůŮ ŮɛűŬɜɩɠ ɛŮɔɎɚɖ 

ŬˊɧůŰŬůɖ 

Ƀɘ Űɞˊɞ ï Ůɜɜɞɘɞɚɞɔɘəɞɑ ɏɚŮɔɢɞɘ ˊɞɡ ɏɔɘɜŬɜ ɛŮŰŬɝɨ Űɤɜ ɆȺ əŬɘ Űɤɜ ˊɞɚɡɔɤɜɘəɩɜ ɞɜŰɞŰɐŰɤɜ 

ɤɠ ˊɟɞɠ Űɞ Ůɑŭɞɠ ŮɑɢŬɜ ŬˊɞŰɏɚŮůɛŬ ɛɧɜɞ ůŰɖɜ ˊŮɟɑˊŰɤůɖ Űɖɠ Űɞɛɐɠ Űɤɜ ɆȺ ɛŮ ŰŬ əŰɐɟɘŬ. ȷɡŰɧ 

ɐŰŬɜ ŬɜŬɛŮɜɧɛŮɜɞ əŬɗɩɠ ɞɘ ŭɨɞ ŬɡŰɏɠ ɞɜŰɧŰɖŰŮɠ ɏɢɞɡɜ ŬɟəŮŰɎ əɞɘɜɏɠ ŮŰɘəɏŰŮɠ ůŰɞ ˊŮŭɑɞ Űɞɡ 

Ůɑŭɞɡɠ (.́ɢ ŭɘŬɛɏɟɘůɛŬ, ůɢɞɚŮɑɞ, ŮəəɚɖůɑŬ, ə.Ɏ) ůŮ ůɢɏůɖ ɛŮ Űɘɠ ɢɟɐůŮɘɠ ɔɖɠ əŬɘ ŰŬ ˊɞɚɨɔɤɜŬ Űɖɠ 

űɨůɖɠ ˊɞɡ ŮɑɢŬɜ ɛɑŬ ɐ əŬɛɑŬ  ŰŬɨŰɘůɖ ɤɠ ˊɟɞɠ Űɞ Ůɑŭɞɠ. ɆŰɖɜ Űɞɛɐ Űɤɜ əŰɖɟɑɤɜ ɛŮ ŰŬ ɆȺ, Ŭˊɧ ŰŬ 

ůɡɜɞɚɘəɎ 5511 ůɖɛŮɑŬ ˊɞɡ ŬˊɞŰŮɚɞɨůŬɜ Űɖɜ əɞɘɜɐ ˊŮɟɘɞɢɐ ɆȺ əŬɘ əŰɖɟɑɤɜ, ɛɧɜɞ ŰŬ 4 Ŭˊɧ ŬɡŰɎ 

ŮɑɢŬɜ Űɞɜ ɑŭɘɞ ɢŬɟŬəŰɖɟɘůɛɧ ůŰɞ ˊŮŭɑɞ Űɞɡ Ůɑŭɞɡɠ (0,07%), Űɞ ɞˊɞɑɞ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ 

ŭɘəŬɘɞɚɞɔɖɗŮɑ ɚɧɔɤ Űɖɠ ɛŮɔɎɚɖɠ ɏɚɚŮɘɣɖɠ ˊŮɟɘɔɟŬűɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ Űɤɜ əŰɖɟɑɤɜ (ȺɘəɧɜŬ 

6.69). 

Ƀɘ Űɞˊɞ ï Ůɜɜɞɘɞɚɞɔɘəɞɑ ɏɚŮɔɢɞɘ ˊɞɡ ŮűŬɟɛɧůŰɖəŬɜ ɛŮŰŬɝɨ Űɤɜ ˊɞɚɡɔɩɜɤɜ əŬɘ ůŰɖɟɑɕɞɜŰŬɜ 

ůŰɞ ˊŮŭɑɞ Űɞɡ Ůɑŭɞɡɠ əŬɘ ůŰɖɜ ɏɚɚŮɘɣɖ ɐ ɛɖ ˊŮɟɘɔɟŬűɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ ɏŭŮɘɝŮ ɧŰɘ ůŰɖɜ 

ˊŮɟɑˊŰɤůɖ əŰɖɟɑɤɜ ï űɨůɖɠ ɛɧɜɞ Űɞ 0,0015% ŮɑɢŮ ɏɚɚŮɘɣɖ ˊŮɟɘɔɟŬűɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ Ŭˊɧ ŰŬ 

əŰɐɟɘŬ, ůɡɔəŮəɟɘɛɏɜŬ ɛɧɜɞ ɏɜŬ ɐŰŬɜ ŬɡŰɧ ˊɞɡ ŭŮɜ ŮɑɢŮ ˊŮɟɘɔɟŬűɘəɐ ɘŭɘɧŰɖŰŬ. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ 

ɏɜɤůɖɠ ɢɟɐůŮɤɜ ɔɖɠ ɛŮ űɨůɖ ɛɧɜɞ ɏɜŬ ˊɞɚɨɔɤɜɞ ŮɑɢŮ ˊŮɟɘɔɟŬűɘəɐ ˊɚɖɟɞűɞɟɑŬ əŬɘ Ŭˊɧ ŰŬ ŭɨɞ 

ɗŮɛŬŰɘəɎ ŮˊɑˊŮŭŬ, Űɞ ɞˊɞɑɞ ŮɑɜŬɘ űɡůɘəɧ əŬɗɩɠ ůŰɖɜ ˊŮɟɘɞɢɐ Űɞɡ ŭɐɛɞɡ ȷɗɖɜŬɑɤɜ Űɞ ˊɞɚɨɔɤɜɞ 

Űɖɠ űɨůɖɠ ˊŮɟɘŮɑɢŮ ɛɧɜɞ ɏɜŬ ůŰɞɘɢŮɑɞ. ȳůɞɜ ŬűɞɟɎ Űɖɜ ɏɜɤůɖ əŰɖɟɑɤɜ əŬɘ ɢɟɐůŮɤɜ ɔɖɠ, ůŰɘɠ 

ˊŮɟɘɞɢɏɠ ˊɞɡ ɡˊɐɟɢŬɜ əŰɐɟɘŬ Űɞ 26% ɢŬɟŬəŰɖɟɑůŰɖəŮ Ŭˊɧ ɏɚɚŮɘɣɖ ˊŮɟɘɔɟŬűɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ 

ɤɠ ˊɟɞɠ Űɘɠ ɢɟɐůŮɘɠ ɔɖɠ (ȺɘəɧɜŬ 6.77). Ⱥɜɩ əɎˊɞɘŬ əŰɐɟɘŬ ŮɑɢŬɜ ɤɠ ŮŰɘəɏŰŮɠ ɢŬɟŬəŰɖɟɘůŰɘəɎ 

ɢɟɐůŮɤɜ ɔɖɠ ( ˊ.ɢ industrial, commercial) Űɞ ɛŮɔŬɚɨŰŮɟɞ ɛɏɟɞɠ Űɤɜ əŰɖɟɑɤɜ ŭŮɜ ŮɑɢŮ 

ˊŮɟɘɔɟŬűɘəɐ ˊɚɖɟɞűɞɟɑŬ ɔŮɔɞɜɧɠ ˊɞɡ ɑůɤɠ ɞŭɐɔɖůŮ ůŮ ŬɡŰɧ Űɞ ˊɞůɞůŰɧ. ɇɏɚɞɠ, ɛɧɜɞ Űɞ 0,14% 

Űɤɜ ůŰɞɘɢŮɑɤɜ ŮɑɢŮ ɢŬɟŬəŰɖɟɘůŰŮɑ ɛŮ Űɞ ɑŭɘɞ Ůɑŭɞɠ (ȺɘəɧɜŬ 6.80). 

 

ȾŬŰŬɚɐɔɞɜŰŬɠ, ɞɘ ɏɚŮɔɢɞɘ ŮəŰŮɚɏůŰɖəŬɜ ŮˊɘŰɡɢɩɠ əŬɘ əɎɚɡɣŬɜ ɏɜŬ ɛŮɔɎɚɞ űɎůɛŬ 

Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ ˊɞɘɧŰɖŰŬɠ ɤɠ ˊɟɞɠ Űɖ ůɡɜɏˊŮɘŬ. ɆɡɛˊŮɟŬɑɜɞɡɛŮ ˊɤɠ ɞɘ ɢɟɐůŰŮɠ ŬɟəŮŰɏɠ űɞɟɏɠ 

ˊŬɟŬɓɚɏˊɞɡɜ əɎˊɞɘɞɡɠ ɓŬůɘəɞɨɠ Űɞˊɞɚɞɔɘəɞɨɠ əŬɘ Ůɜɜɞɘɞɚɞɔɘəɞɨɠ əŬɜɧɜŮɠ ɧůɞɜ ŬűɞɟɎ ŰŬ ɆȺ 

əŬɘ Űɖɜ ŬəɟɑɓŮɘŬ Űɖɠ ɗɏůɖɠ Űɞɡɠ. ɄŬɟɎ Űɞ ɛɘəɟɧ ˊɞůɞůŰɧ ůűŬɚɛɎŰɤɜ, ɖ ɛŮŰŬɓɚɖŰɧŰɖŰŬ Űɤɜ ɆȺ 
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ŬˊɞŰŮɚŮɑ ɛɑŬ ˊɟɧəɚɖůɖ. ũɘŬ ŬɡŰɧ ŬˊɞŰŮɚŮɑ ŮˊɘŰŬəŰɘəɐ ŬɜɎɔəɖ ɖ ůɡɢɜɐ ŮˊŬɚɐɗŮɡůɖ Űɤɜ ɢɤɟɘəɩɜ 

ɞɜŰɞŰɐŰɤɜ Ŭˊɧ Űɞɡɠ ɢɟɐůŰŮɠ Űɖɠ ˊŮɟɘɞɢɐɠ. ɇɏɚɞɠ, ɏɜŬ Ŭəɧɛɖ ɢŬɟŬəŰɖɟɘůŰɘəɧ ˊɞɡ ˊɟɏˊŮɘ ɜŬ 

ɚɎɓɞɡɜ ɡˊɧɣɖ ɞɘ ɢɟɐůŰŮɠ ŮɑɜŬɘ ɖ ˊɚɐɟɖɠ əŬɘ ɘəŬɜɞˊɞɘɖŰɘəɐ ˊŮɟɘɔɟŬűɘəɐ ˊɚɖɟɞűɞɟɑŬ ůŰɘɠ 

ŭɘɎűɞɟŮɠ ɢɤɟɘəɏɠ ɞɜŰɧŰɖŰŮɠ. ȷɜ əŬɘ ɞɘ ˊŮɟɘůůɧŰŮɟŮɠ ŭŮɜ ŮɑɢŬɜ ˊɟɧɓɚɖɛŬ, ɖ ˊŮɟɑˊŰɤůɖ Űɤɜ 

əŰɖɟɑɤɜ əŬɘ ɖ ɏɚɚŮɘɣɖ ˊŮɟɘɔɟŬűɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ Űɞɡɠ ůŮ Űɧůɞ ɛŮɔɎɚɞ ɓŬɗɛɧ űŬɑɜŮŰŬɘ 

ˊɟɞɓɚɖɛŬŰɘəɐ, ŭɡůɢŮɟŬɑɜŮɘ Űɘɠ ůɡɜɗɐəŮɠ ɞɚɞəɚɖɟɤɛɏɜɖɠ Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ ˊɞɘɧŰɖŰŬɠ əŬɘ ɗŬ 

ˊɟɏˊŮɘ ɜŬ ŭɘɞɟɗɤɗŮɑ. 
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ȾȺūȷȿȷȽɃ 7 

7. ȷɝɘɞɚɧɔɖůɖ ï ɄɟɞŰɎůŮɘɠ 

ɆŰɖ ɛŮɚɏŰɖ ŬɡŰɐ ŮɟŮɡɜɐůŬɛŮ Űɖɜ ˊɞɘɧŰɖŰŬ Űɖɠ ȺũɄ əŬɘ ŭɘŮɟŮɡɜɐůŬɛŮ ůɡɔəŮəɟɘɛɏɜɞɡɠ 

ŭŮɑəŰŮɠ Űɖɠ ůɡɜɏˊŮɘŬɠ əŬɘ Űɖɠ ˊɚɖɟɧŰɖŰŬɠ Űɤɜ ŮɗŮɚɞɜŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ɡˊɞɚɞɔɑɕɞɜŰŬɘ 

ŬˊɞəɚŮɘůŰɘəɎ ɛŮ Űɖ ɢɟɐůɖ Űɖɠ ȺũɄ ŬɝɘɞˊɞɘɩɜŰŬɠ Űɞˊɞɚɞɔɘəɞɨɠ əŬɘ Űɞˊɞ ï Ůɜɜɞɘɞɚɞɔɘəɞɨɠ 

ˊŮɟɘɞɟɘůɛɞɨɠ ˊɞɡ ˊɟɏˊŮɘ ɜŬ ɘəŬɜɞˊɞɘɞɨɜ ŰŬ ŭŮŭɞɛɏɜŬ. ũɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ŭŮɘəŰɩɜ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɔŮɤɔɟŬűɘəɎ ŭŮŭɞɛɏɜŬ əŬŰɎɚɚɖɚŬ ɔɘŬ ɢŬɟŰɞɔɟŬűɘəɐ Ŭˊɧŭɞůɖ ˊɞɡ 

ůɡɚɚɏɔɞɜŰŬɘ Ŭˊɧ Űɖɜ ˊɟɤŰɞɓɞɡɚɑŬ ɃSM. ɇɏɚɞɠ, ŬɜŬˊŰɨɢɗɖəŮ ɏɜŬ ŮɟɔŬɚŮɑɞ ŬɡŰɞɛŬŰɘůɛɞɨ Űɤɜ 

Ůɚɏɔɢɤɜ, ˊɟɞůŭɘɞɟɘůɛɞɨ Űɤɜ ůűŬɚɛɎŰɤɜ əŬɘ ɞˊŰɘəɞˊɞɑɖůɖɠ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ůŮ ˊŮɟɘɓɎɚɚɞɜ 

ɆũɄ (ȺɘəɧɜŬ 7.1). 

 

ȺɘəɧɜŬ 7. 1 Ɇɡɜɞɚɘəɐ ŮɘəɧɜŬ ˊɞɡ ŭŮɑɢɜŮɘ Űɖ ůɢɏůɖ Űɤɜ Ůɚɏɔɢɤɜ ˊɞɡ ŮűŬɟɛɧůŰɖəŬɜ (ɓɏɚɖ) əŬɘ ɤɠ ˊɟɞɠ ˊɞɘŮɠ 

ɢɤɟɘəɏɠ ɞɜŰɧŰɖŰŮɠ 

7.1. ȷɝɘɞɚɧɔɖůɖ Űɤɜ ŭŮɘəŰɩɜ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɖ ůɡɜɏˊŮɘŬ əŬɘ Űɖɜ ˊɚɖɟɧŰɖŰŬ  

Ƀɘ ŭŮɑəŰŮɠ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ɡɚɞˊɞɘɐɗɖəŬɜ ˊŮɟɘɔɟɎűɞɡɜ ˊɚɐɟɤɠ Űɞ ɗɏɛŬ Űɖɠ ůɡɜɏˊŮɘŬɠ ɧůɞɜ 

ŬűɞɟɎ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ ˊɞɡ əŬɚɨˊŰɞɜŰŬɘ Ŭˊɧ Űɞɡɠ ŮůɤŰŮɟɘəɞɨɠ əŬɘ ŮɝɤŰŮɟɘəɞɨɠ Űɞˊɞ-

Ůɜɜɞɘɞɚɞɔɘəɞɨɠ Ůɚɏɔɢɞɡɠ.  

Ƀɘ ŭŮɑəŰŮɠ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ŭɘŬŰɡˊɩɗɖəŬɜ Ŭűɞɟɞɨɜ Űɞ Ůɜɜɞɘɞɚɞɔɘəɧ ɛɞɜŰɏɚɞ Űɤɜ 

ɔŮɤɔɟŬűɘəɩɜ ŭŮŭɞɛɏɜɤɜ Űɞɡ OSM. ȸɎůŮɘ Űɖɠ ŭɖɛɞűɘɚɞɨɠ Ŭɝɘɞˊɞɑɖůɖɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɞɡ OSM 

ŮɑɜŬɘ űŬɜŮɟɧ ɧŰɘ ɖ ŮˊɘəŬɘɟɧŰɖŰŬ əŬɘ ɢɟɖůɘɛɧŰɖŰŬ Űɤɜ ŭŮɘəŰɩɜ ŮɑɜŬɘ ŬɜŬɛűɘůɓɐŰɖŰɖ. 

ȼ ŭɘŬŰɨˊɤůɖ ůɡɔəŮəɟɘɛɏɜɤɜ ŭŮɘəŰɩɜ əŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ŮűŬɟɛɞɔɐɠ Űɞɡɠ ɛŮ ɏɜŬ ŮɟɔŬɚŮɑɞ 

ŭɑɜŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ůŰɞɜ Ŭˊɚɧ ɢɟɐůŰɖ ɜŬ ˊɚɖɟɞűɞɟɖɗŮɑ ɔɘŬ Űɖ ˊɞɘɧŰɖŰŬ Űɖɠ ȺũɄ əŬɘ ɜŬ 

ŭɘŬˊɘůŰɩůŮɘ ɞ ɑŭɘɞɠ Űɖɜ ɨˊŬɟɝɖ ůűŬɚɛɎŰɤɜ. ɇɘɠ ˊŮɟɘůůɧŰŮɟŮɠ űɞɟɏɠ ɞ ɢɟɐůŰɖɠ Űɖɠ ȺũɄ ŮɑɜŬɘ 

ŬɜɡˊɞɣɑŬůŰɞɠ ɔɘŬ ɛɘŬ ŰɏŰɞɘŬ ˊŮɟɑˊŰɤůɖ.  
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7.2. ȷɝɘɞɚɧɔɖůɖ ŮɟɔŬɚŮɑɞɡ 

ȼ ŭɖɛɘɞɡɟɔɑŬ Űɞɡ ŮɟɔŬɚŮɑɞɡ ɐŰŬɜ ŮˊɘŰɡɢɐɠ əŬɘ əŬɚɨˊŰŮɘ ɛŮɔɎɚɞ Ůɨɟɞɠ Űɤɜ ŭŮɘəŰɩɜ 

Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ ˊɞɘɧŰɖŰŬɠ. ȼ ɡɚɞˊɞɑɖůɖ Űɤɜ ˊŬɟŬˊɎɜɤ ŭŮɘəŰɩɜ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɖɜ ˊɚɖɟɧŰɖŰŬ 

əŬɘ Űɖ ůɡɜɏˊŮɘŬ ŬɜŬˊŰɨɢɗɖəŮ ůŰɞ ɆũɄ ArcGIS ŬɝɘɞˊɞɘɩɜŰŬɠ ŰŬ ŮɟɔŬɚŮɑŬ ŰɞˊɞɚɞɔɑŬɠ əŬɘ ɎɚɚŬ 

ŬɜŬɚɡŰɘəɎ ŮɟɔŬɚŮɑŬ ˊɞɡ ŭɘŬŰɑɗŮɜŰŬɘ. ɇŬ ŮɟɔŬɚŮɑŬ əɎɚɡˊŰŬɜ Űɘɠ ŬɜɎɔəŮɠ Űɤɜ ŭŮɘəŰɩɜ Ůɜɩ ůŰɞ 

ˊŮɟɘɓɎɚɚɞɜ Űɞɡ Model Builder ɐŰŬɜ ŭɡɜŬŰɧɠ ɞ ŬɡŰɞɛŬŰɘůɛɧɠ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ əŬɘ ɖ ŭɖɛɘɞɡɟɔɑŬ 

Ůɜɧɠ ŮɟɔŬɚŮɑɞɡ ŭɘŬɗɏůɘɛɞɡ ɔɘŬ əɎɗŮ ɢɟɐůŰɖ. 

ɇɞ ŮɟɔŬɚŮɑɞ ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŮ ŬˊɞŭŮɘəɜɨŮŰŬɘ ɘŭɘŬɑŰŮɟŬ ɢɟɐůɘɛɞ Űɧůɞ ůŰɖɜ Ŭɝɘɞɚɧɔɖůɖ 

Űɖɠ ˊɞɘɧŰɖŰŬɠ Ůɜɧɠ ůɡɜɧɚɞɡ ŮɗŮɚɞɜŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ ůŰɞ ˊɚŬɑůɘɞ Űɖɠ ɏɟŮɡɜŬɠ Űɖɠ ɧůɞ əŬɘ ůŰɖɜ 

ˊŬɟɞɢɐ ɓɞɐɗŮɘŬɠ ůŮ ɢɟɐůŰŮɠ ɞɘ ɞˊɞɑɞɘ ŭŮɜ ɏɢɞɡɜ əɎˊɞɘŬ ůɡɔəŮəɟɘɛɏɜɖ ɔɜɩůɖ Űɞɡ ɗɏɛŬŰɞɠ əŬɘ 

Ůˊɘɗɡɛɞɨɜ ˊŮɟŬɘŰɏɟɤ ˊɚɖɟɞűɧɟɖůɖ ɔɘŬ Űɘɠ ůɡɔəŮəɟɘɛɏɜŮɠ  ˊŬɟŬɛɏŰɟɞɡɠ Űɖɠ ˊɞɘɧŰɖŰŬɠ. 

ȼ Ŭɝɘɞˊɞɑɖůɖ Űɤɜ ɢɤɟɘəɩɜ ŮɟɔŬɚŮɑɤɜ Űɞɡ ɆũɄ ArcGIS əŬɘ Űɤɜ Űɞˊɞɚɞɔɘəɩɜ əŬɜɧɜɤɜ əŬɘ 

Ůɚɏɔɢɤɜ ˊɞɡ ŭɘɏɗŮŰŮ ɐŰŬɜ ŮˊɘŰɡɢɐɠ əŬɘ ɓɞɐɗɖůŮ ůŰɖɜ ɞɟɗɐ əŬɘ ůɡɜɞɚɘəɐ ŬɜɎˊŰɡɝɖ Űɞɡ ŮɟɔŬɚŮɑɞɡ 

ŮűŬɟɛɞɔɐɠ. Ⱥˊɘˊɚɏɞɜ Űɞ ɜɏɞ ŬɡŰɧ ŮɟɔŬɚŮɑɞ əŬŰŬűɏɟɜŮɘ ɜŬ ŮűŬɟɛɧɕŮɘ Űɞˊɞɚɞɔɘəɞɨɠ Ůɚɏɔɢɞɡɠ 

ůɡɜŭɡɎɕɞɜŰŬɠ Űɖ ɔŮɤɛŮŰɟɑŬ ŬɚɚɎ əŬɘ Űɘɠ ɘŭɘɧŰɖŰŮɠ Űɤɜ ɢɤɟɘəɩɜ ɞɜŰɞŰɐŰɤɜ, ɝŮˊŮɟɜɩɜŰŬɠ Űɘɠ 

ŭɡɜŬŰɧŰɖŰŮɠ Űɞɡ ArcGIS ˊɞɡ ˊŮɟɘɞɟɑɕɞɜŰŬɘ ɛɧɜɞ ůŮ ɏɜŬ ɗŮɛŬŰɘəɧ ŮˊɑˊŮŭɞ Űɞ ɞˊɞɑɞ ůɡɛɛŮŰɏɢŮɘ 

ůɡɜɞɚɘəɎ ůŮ ɏɜŬɜ Űɞˊɞɚɞɔɘəɧ ɏɚŮɔɢɞ ɢɤɟɑɠ ɜŬ ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ Ůˊɘɚɞɔɐ Ůˊɘɛɏɟɞɡɠ ůŰɞɘɢŮɑɤɜ ɔɘŬ 

ůɡɔəŮəɟɘɛɏɜɞɡɠ Ůɚɏɔɢɞɡɠ. 

ɇɞ ŮɟɔŬɚŮɑɞ ŭɑɜŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ůŰɞ ɢɟɐůŰɖ ɜŬ ˊɚɖɟɞűɞɟŮɑŰŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ 

ŮűŬɟɛɞɔɐɠ Űɧůɞ ɔɟŬűɘəɎ ɛŮ Ŭˊɧŭɞůɖ ůŮ ɢɎɟŰɖ ɧůɞ əŬɘ ůŮ ˊɑɜŬəŮɠ ůŰŬŰɘůŰɘəɩɜ ůŰɞɘɢŮɑɤɜ. 

ɇɞ ŮɟɔŬɚŮɑɞ ˊɟɞůűɏɟŮɘ Ŭɝɘɞˊɞɑɖůɖ Űɤɜ ŮɗŮɚɞɜŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ Űɞɡ OpenStreetMap ŬɚɚɎ 

əŬɘ ɞˊɞɘŬůŭɐˊɞŰŮ Ɏɚɚɖɠ ˊɚŬŰűɧɟɛŬɠ ŮɗŮɚɞɜŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ, əɎɜɞɜŰŬɠ Űɞ ŮɡɏɚɘəŰɞ əŬɘ 

ŭɘŬɗɏůɘɛɞ ůŮ ˊɞɚɚɏɠ ˊŮɟɘˊŰɩůŮɘɠ. 

7.3. ɀŮɚɚɞɜŰɘəɏɠ ˊɟɞŰɎůŮɘɠ 

ɈˊɎɟɢɞɡɜ ˊɞɚɚɎ ɗɏɛŬŰŬ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ ŮɝŮŰŬůŰɞɨɜ əŬɘ ˊɞɚɚɞɑ Űɟɧˊɞɘ ɛŮ Űɞɡɠ ɧˊɞɘɞɡɠ 

ŬɡŰɐ ɖ ŭɘŬŭɘəŬůɑŬ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ɓŮɚŰɘɤɗŮɑ əŬɘ ɜŬ ŮɝŮɚɘɢɗŮɑ ˊŮɟŬɘŰɏɟɤ. 

ȷɟɢɘəɎ, Űɞ ŮɟɔŬɚŮɑɞ ɓɟɑůəŮŰŬɘ ŬəɧɛŬ ůŮ ˊŮɘɟŬɛŬŰɘəɧ ůŰɎŭɘɞ ŬɜɎˊŰɡɝɖɠ, ŭɘŬŰɖɟɩɜŰŬɠ ɧɚŬ 

ŰŬ ŮɜŭɘɎɛŮůŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ əɎɗŮ ŭɘŬŭɘəŬůɑŬɠ. ɆɡɜŮˊɩɠ ůŮ ɓɎɗɞɠ ɢɟɧɜɞɡ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ 

ŮűŬɟɛɞůŰŮɑ ɓŮɚŰɑɤůɖ Űɞɡ ŮɟɔŬɚŮɑɞɡ ɩůŰŮ ɜŬ ŭɘŬɔɟɎűŮɘ ŰŬ ŮɜŭɘɎɛŮůŬ ŬˊɞŰŮɚɏůɛŬŰŬ əŬɘ ɜŬ 

ŭɘŬŰɖɟŮɑ ɛɧɜɞ ŬɡŰɎ ˊɞɡ ŮɑɜŬɘ ɢɟɐůɘɛŬ ɔɘŬ Űɖɜ ɞˊŰɘəɞˊɞɑɖůɖ Űɤɜ ůűŬɚɛɎŰɤɜ. Ⱥˊɘˊɚɏɞɜ ɗŬ ˊɟɏˊŮɘ 

ɜŬ ŭɖɛɘɞɡɟɔŮɑ ɛɑŬ ůɡɜɞɚɘəɐ ŬɜŬűɞɟɎ ɛŮ ɧɚɞɡɠ Űɞɡɠ ůŰŬŰɘůŰɘəɞɨɠ ŭŮɑəŰŮɠ ɔɘŬ Űɖɜ ˊɚɖɟɧŰɖŰŬ əŬɘ 

Űɖ ůɡɜɏˊŮɘŬ ˊɞɡ ɡˊɞɚɞɔɑůŰɖəŬɜ. ɇɏɚɞɠ, ɖ ɛŮŰŬŰɟɞˊɐ Űɤɜ ɛɞɜŰɏɚɤɜ Űɞɡ Model Builder ůŮ script 

Űɖɠ Python ɗŬ ɓɞɖɗɞɨůŮ ůŰɖɜ Ůɜɑůɢɡůɖ Űɖɠ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬɠ əŬɘ ɓŮɚŰɑɤůɖ Űɞɡ ɢɟɧɜɞɡ 

ŮəŰɏɚŮůɖɠ.  

ɇɞ ŮɟɔŬɚŮɑɞ ŬɡŰɧ ɛˊɞɟŮɑ Ŭɜ ŮűŬɟɛɞůŰŮɑ əŬɘ ůŮ ɎɚɚŮɠ ŬůŰɘəɏɠ ˊŮɟɘɞɢɏɠ ŮɑŰŮ Űɖɠ ȺɚɚɎŭŬɠ ŮɑŰŮ 

Űɞɡ ŮɝɤŰŮɟɘəɞɨ əŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɜŬ ŮɝŮŰŬůŰɞɨɜ ůɡɔəɟɘŰɘəɎ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ɓɔŮɘ ɏɜŬ 

ˊɧɟɘůɛŬ ɤɠ ˊɟɞɠ Űɖɜ ŬɝɘɞˊɘůŰɑŬ Űɞɡ OSM ůŮ ɛɘŬ ŮɡɟɨŰŮɟɖ ɔŮɤɔɟŬűɘəɐ ˊŮɟɘɞɢɐ ˊ.ɢ. Ⱥɡɟɩˊɖ ɐ 

ŬəɧɛŬ əŬɘ ˊŬɔəɧůɛɘŬ. ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŬɡŰɎ ɛˊɞɟɞɨɜ ɜŬ Ŭɝɘɞˊɞɘɖɗɞɨɜ ŬəɧɛŬ ɔɘŬ Űɖ ɛŮɚɏŰɖ Űɞɡ 

Űɟɧˊɞɡ ˊɞɡ ɚŮɘŰɞɡɟɔɞɨɜ ɞɘ ɢɟɐůŰŮɠ ŬɜɎ ˊŮɟɘɞɢɐ.  
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Ⱥˊɘˊɚɏɞɜ, əŬɗɩɠ Űɞ ŮɟɔŬɚŮɑɞ ŮɑɜŬɘ ˊɟɞůŬɜŬŰɞɚɘůɛɏɜɞ ůŰɞ Ůɜɜɞɘɞɚɞɔɘəɧ ɛɞɜŰɏɚɞ Űɤɜ 

ɔŮɤɔɟŬűɘəɩɜ ŭŮŭɞɛɏɜɤɜ Űɞɡ OSM ɗŬ ɛˊɞɟɞɨůŮ ůŰɞ ɛɏɚɚɞɜ ɜŬ ŮˊŮəŰŬɗŮɑ ɩůŰŮ ɞ ɢɟɐůŰɖɠ 

ŬɜɎɚɞɔŬ ɛŮ Űɞ Ůɜɜɞɘɞɚɞɔɘəɧ ɛɞɜŰɏɚɞ Űɤɜ ɔŮɤɔɟŬűɘəɩɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ɗɏɚŮɘ ɜŬ ŮɚɏɔɝŮɘ ɜŬ 

ŮˊɘɚɏɔŮɘ ůɡɔəŮəɟɘɛɏɜɞɡɠ Ůɚɏɔɢɞɡɠ Ŭˊɧ ɛɘŬ ˊɟɞůűŮɟɧɛŮɜɖ ɚɑůŰŬ Ůɚɏɔɢɤɜ ˊɞɡ ɞɘ çŮɘŭɘəɞɑè Űɖɠ 

ɢŬɟŰɞɔɟŬűɑŬɠ ɏɢɞɡɜ ˊɟɞŮŰɞɘɛɎůŮɘ ɔɘŬ ŬɡŰɧɜ əŬɘ Űɞ ŮɟɔŬɚŮɑɞ ɜŬ Űɞɡɠ ŮəŰŮɚŮɑ. 

ȰɜŬɠ Ŭəɧɛɖ Űɟɧˊɞɠ ɓŮɚŰɑɤůɖɠ Űɞɡ ŮɟɔŬɚŮɑɞɡ ŮɑɜŬɘ ɞ ŮɛˊɚɞɡŰɘůɛɧɠ Űɞɡ ɛŮ ˊŮɟɘůůɧŰŮɟɞɡɠ 

Ůɚɏɔɢɞɡɠ ɞɘ ɞˊɞɑɞɘ ɗŬ əŬɚɨˊŰɞɡɜ əŬɘ ɎɚɚŮɠ ˊŬɟŬɛɏŰɟɞɡɠ Űɖɠ ˊɞɘɧŰɖŰŬɠ ˊɞɡ ˊɟɏˊŮɘ ɜŬ 

Ŭɝɘɞɚɞɔɖɗɞɨɜ, ŭɑɜɞɜŰŬɠ ɏŰůɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ůŰɞɡɠ ɢɟɐůŰŮɠ ɜŬ ɏɢɞɡɜ ɛɑŬ ˊɘɞ ůɡɜɞɚɘəɐ ŮɘəɧɜŬ Űɖɠ 

ˊɞɘɧŰɖŰŬɠ Űɞɡ ůɡɜɧɚɞɡ ŭŮŭɞɛɏɜɤɜ Űɞɡɠ əŬɘ ˊŮɟɘɞɟɑɕɞɜŰŬɠ ůŮ ɛŮɔŬɚɨŰŮɟɞ ɓŬɗɛɧ ŰŬ ůűɎɚɛŬŰŬ 

Űɖɠ, ŮˊɘŰɡɔɢɎɜɞɜŰŬɠ ɛɑŬ əŬɚɨŰŮɟɖ Ŭˊɧŭɞůɖ Űɤɜ ɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ. 
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9. ɄȷɅȷɅɇȼɀȷ ȷ 

ɄɟɞɔɟŬɛɛŬŰɘůŰɘəɐ ŭɘŬŭɘəŬůɑŬ (ɛɞɜŰɏɚŬ) ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ Model Builder 

Űɞɡ ArcGIS. 

Prepare data (optional) 

1.Create GDB with Dataset (optional) 

 

 

2.Add new field with name ''type'' (optional) 
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3.Merge all Point Features into One (optional) 

 

 

 

 

 

 

 

 

 



4. Select the area of interest (optional) 
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Completeness check 

Type field completeness 
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General Topology Checks (Internal)  

Topology check for Polygon features 

Topology check for Buildings 
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Topology check for Landuse 
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Topology check for Nature 

 

 

 

 

 



ȷɜɎˊŰɡɝɖ ɚɞɔɘůɛɘəɞɨ Ůɚɏɔɢɞɡ Űɖɠ ůɡɜɏˊŮɘŬɠ Űɖɠ ŭɘŬɜɡůɛŬŰɘəɐɠ ŮɗŮɚɞɜŰɘəɐɠ ɔŮɤɔɟŬűɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ                  ȹɐɛɖŰɟŬ ȻŬɢŬɟɞˊɞɨɚɞɡ   

142 

 

 

Topology check of all Polygon features (building, landuse, nature) 
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Topology check for Network data 

Topology check for Linear features (roads, railways, waterways) 
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Topo - Semantic checks for POIs 

1.Add catigorie of checks to POIs 
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2.POIs VS Buildings, Landuse, Nature and Networks  
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3.POIs VS Building, Landuse and Nature (type) 

 


