
*ǪȀȓǻȐȂȆȒȆ ȋȄ ȓȎ ǻȐȇȐȎ 36 ȏȀȐ. 2 ȏȄȐǾȏȓȘȒȆ Ȁ) ȓȎȔ Ȍ.4610/2019 7.5.2019 (ǵǥǪ70/ǡõ) ȓȎȔ ǳȋǽȋȀȓȎȑ ǤȈȀȖȄǾȐȈȒȆȑ 
ǰȎȊȈȓȈȒȋȈȉȎȜ ǰȄȐȈȁǻȊȊȎȌȓȎȑ ȉȀȈ ǭǼȘȌ ǳȄȖȌȎȊȎȂȈȝȌ ȓȆȑ ǲȖȎȊǽȑ ǯȈȉȎȌȎȋȈȉȝȌ ǥȏȈȒȓȆȋȝȌ ȉȀȈ ǤȈȎǾȉȆȒȆȑ 
ǥȏȈȖȄȈȐǽȒȄȘȌ ȓȎȔ ǰȀȌȄȏȈȒȓȆȋǾȎȔ ǰȀȓȐȝȌ, ȉȀȈ ǼȌȓȀȍǽ ȓȎȔ ȒȓȎ ȈȃȐȔȇǼȌ ǳȋǽȋȀ ǩȒȓȎȐǾȀȑ ǡȐȖȀȈȎȊȎȂǾȀȑ ȓȆȑ ǲȖȎȊǽȑ 
ǡȌȇȐȘȏȈȒȓȈȉȝȌ ȉȀȈ ǪȎȈȌȘȌȈȉȝȌ ǥȏȈȒȓȆȋȝȌ ȓȎȔ ǰȀȌȄȏȈȒȓȆȋǾȎȔ ǰȀȓȐȝȌ.  ǯȈ ȕȎȈȓȆȓǼȑ ȓȎȔ ȉȀȓȀȐȂȎȜȋȄȌȎȔ 
ǳȋǽȋȀȓȎȑ ȄȌȓǻȒȒȎȌȓȀȈ ȒȓȎ ǳȋǽȋȀ ǩȒȓȎȐǾȀȑ- ǡȐȖȀȈȎȊȎȂǾȀȑ, ȀȊȊǻ ȎȊȎȉȊȆȐȝȌȎȔȌ ȓȎ ȏȐțȂȐȀȋȋȀ ȒȏȎȔȃȝȌ ȓȎȔ 
ǳȋǽȋȀȓȎȑ ȄȈȒȀȂȘȂǽȑ ȓȎȔȑ ȉȀȈ ȊȀȋȁǻȌȎȔȌ ȓǾȓȊȎ ȒȏȎȔȃȝȌ ȏȎȔ ȕǼȐȄȈ ȓȎȌ ȔȕȈȒȓǻȋȄȌȎ ȉȀȓǻ ȓȎȌ ȖȐțȌȎ ȄȈȒȀȂȘȂǽȑ ȓǾȓȊȎ 
ȉȀȈ ȓȜȏȎ. 
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ȷɔɟɑɜɘɞ ȷɨɔɞɡůŰɞɠ 2019 



*ǪȀȓǻȐȂȆȒȆ ȋȄ ȓȎ ǻȐȇȐȎ 36 ȏȀȐ. 2 ȏȄȐǾȏȓȘȒȆ Ȁ) ȓȎȔ Ȍ.4610/2019 7.5.2019 (ǵǥǪ70/ǡõ) ȓȎȔ ǳȋǽȋȀȓȎȑ ǤȈȀȖȄǾȐȈȒȆȑ 
ǰȎȊȈȓȈȒȋȈȉȎȜ ǰȄȐȈȁǻȊȊȎȌȓȎȑ ȉȀȈ ǭǼȘȌ ǳȄȖȌȎȊȎȂȈȝȌ ȓȆȑ ǲȖȎȊǽȑ ǯȈȉȎȌȎȋȈȉȝȌ ǥȏȈȒȓȆȋȝȌ ȉȀȈ ǤȈȎǾȉȆȒȆȑ 
ǥȏȈȖȄȈȐǽȒȄȘȌ ȓȎȔ ǰȀȌȄȏȈȒȓȆȋǾȎȔ ǰȀȓȐȝȌ, ȉȀȈ ǼȌȓȀȍǽ ȓȎȔ ȒȓȎ ȈȃȐȔȇǼȌ ǳȋǽȋȀ ǩȒȓȎȐǾȀȑ ǡȐȖȀȈȎȊȎȂǾȀȑ ȓȆȑ ǲȖȎȊǽȑ 
ǡȌȇȐȘȏȈȒȓȈȉȝȌ ȉȀȈ ǪȎȈȌȘȌȈȉȝȌ ǥȏȈȒȓȆȋȝȌ ȓȎȔ ǰȀȌȄȏȈȒȓȆȋǾȎȔ ǰȀȓȐȝȌ.  ǯȈ ȕȎȈȓȆȓǼȑ ȓȎȔ ȉȀȓȀȐȂȎȜȋȄȌȎȔ 
ǳȋǽȋȀȓȎȑ ȄȌȓǻȒȒȎȌȓȀȈ ȒȓȎ ǳȋǽȋȀ ǩȒȓȎȐǾȀȑ- ǡȐȖȀȈȎȊȎȂǾȀȑ, ȀȊȊǻ ȎȊȎȉȊȆȐȝȌȎȔȌ ȓȎ ȏȐțȂȐȀȋȋȀ ȒȏȎȔȃȝȌ ȓȎȔ 
ǳȋǽȋȀȓȎȑ ȄȈȒȀȂȘȂǽȑ ȓȎȔȑ ȉȀȈ ȊȀȋȁǻȌȎȔȌ ȓǾȓȊȎ ȒȏȎȔȃȝȌ ȏȎȔ ȕǼȐȄȈ ȓȎȌ ȔȕȈȒȓǻȋȄȌȎ ȉȀȓǻ ȓȎȌ ȖȐțȌȎ ȄȈȒȀȂȘȂǽȑ ȓǾȓȊȎ 
ȉȀȈ ȓȜȏȎ. 
 
 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ʃʰˍˊ˗˄Σ ʆ˃ʺ˃ʰ ɹˋˍˇˊʾʰˌ ς ɮˊ˔ʰʽˇ˂ˇʴʾʰˌ ϝ 
ɵ˗ʹˌ ɼˇˎˁˈˉˇˎ˂ˇˌ 

ϭ нлмф ς ɾʶ ˍʹ˄ ʶˉʽ˒ˏ˂ʰ˅ʹ ˉʰ˄ˍˈˌ ʵʽˁʰʽ˗˃ʰˍˇˌ 



*ǪȀȓǻȐȂȆȒȆ ȋȄ ȓȎ ǻȐȇȐȎ 36 ȏȀȐ. 2 ȏȄȐǾȏȓȘȒȆ Ȁ) ȓȎȔ Ȍ.4610/2019 7.5.2019 (ǵǥǪ70/ǡõ) ȓȎȔ ǳȋǽȋȀȓȎȑ ǤȈȀȖȄǾȐȈȒȆȑ 
ǰȎȊȈȓȈȒȋȈȉȎȜ ǰȄȐȈȁǻȊȊȎȌȓȎȑ ȉȀȈ ǭǼȘȌ ǳȄȖȌȎȊȎȂȈȝȌ ȓȆȑ ǲȖȎȊǽȑ ǯȈȉȎȌȎȋȈȉȝȌ ǥȏȈȒȓȆȋȝȌ ȉȀȈ ǤȈȎǾȉȆȒȆȑ 
ǥȏȈȖȄȈȐǽȒȄȘȌ ȓȎȔ ǰȀȌȄȏȈȒȓȆȋǾȎȔ ǰȀȓȐȝȌ, ȉȀȈ ǼȌȓȀȍǽ ȓȎȔ ȒȓȎ ȈȃȐȔȇǼȌ ǳȋǽȋȀ ǩȒȓȎȐǾȀȑ ǡȐȖȀȈȎȊȎȂǾȀȑ ȓȆȑ ǲȖȎȊǽȑ 
ǡȌȇȐȘȏȈȒȓȈȉȝȌ ȉȀȈ ǪȎȈȌȘȌȈȉȝȌ ǥȏȈȒȓȆȋȝȌ ȓȎȔ ǰȀȌȄȏȈȒȓȆȋǾȎȔ ǰȀȓȐȝȌ.  ǯȈ ȕȎȈȓȆȓǼȑ ȓȎȔ ȉȀȓȀȐȂȎȜȋȄȌȎȔ 
ǳȋǽȋȀȓȎȑ ȄȌȓǻȒȒȎȌȓȀȈ ȒȓȎ ǳȋǽȋȀ ǩȒȓȎȐǾȀȑ- ǡȐȖȀȈȎȊȎȂǾȀȑ, ȀȊȊǻ ȎȊȎȉȊȆȐȝȌȎȔȌ ȓȎ ȏȐțȂȐȀȋȋȀ ȒȏȎȔȃȝȌ ȓȎȔ 
ǳȋǽȋȀȓȎȑ ȄȈȒȀȂȘȂǽȑ ȓȎȔȑ ȉȀȈ ȊȀȋȁǻȌȎȔȌ ȓǾȓȊȎ ȒȏȎȔȃȝȌ ȏȎȔ ȕǼȐȄȈ ȓȎȌ ȔȕȈȒȓǻȋȄȌȎ ȉȀȓǻ ȓȎȌ ȖȐțȌȎ ȄȈȒȀȂȘȂǽȑ ȓǾȓȊȎ 
ȉȀȈ ȓȜȏȎ. 
 
 

ɀȺŪɃȹɃȿɃũȽȺɆ ɆɉȺȹȽȷɆɀɃɈ ȾȷȽ 

ȷɂȽɃȿɃũȼɆȼɆ ȺɂɈɄɁɋɁ 

ɊȼūȽȷȾɋɁ ɄȺɅȽȸȷȿȿɃɁɇɋɁ ũȽȷ 

ɇɃɁ ɄɃȿȽɇȽɆɀɃ ȾȷȽ ɇȼɁ 

ȾɃȽɁɋɁȽȷ 

Ɉˊɧ Ȼɩɖɠ Ⱦɞɡəɧˊɞɡɚɞɠ 

ɇɛɐɛŬ ȽůŰɞɟɑŬɠ ï ȷɟɢŬɘɞɚɞɔɑŬɠ* ɄŬɜŮˊɘůŰɖɛɑɞɡ ɄŬŰɟɩɜ 

ɇɟɘɛŮɚɐɠ ɆɡɛɓɞɡɚŮɡŰɘəɐ ȺˊɘŰɟɞˊɐ 

1. ȹɖɛɐŰɟɘɞɠ ɇůɩɚɖɠ, Ⱥˊɑəɞɡɟɞɠ əŬɗɖɔɖŰɐɠ ɇɛɐɛŬŰɞɠ ȽůŰɞɟɑŬɠ ï ȷɟɢŬɘɞɚɞɔɑŬɠ 

2. ɉɟɐůŰɞɠ ūŮɑŭŬɠ, Ⱥˊɑəɞɡɟɞɠ əŬɗɖɔɖŰɐɠ ɇɛɐɛŬŰɞɠ ȽůŰɞɟɑŬɠ ï ȷɟɢŬɘɞɚɞɔɑŬɠ 

3. ũŮɩɟɔɘɞɠ ȾɞɡŰɟɞɛɎɜɞɠ, Ⱥˊɑəɞɡɟɞɠ ȾŬɗɖɔɖŰɐɠ ůŰɞ ɄŬɘŭŬɔɤɔɘəɧ ɇɛɐɛŬ ȹɖɛɞŰɘəɐɠ 

ȺəˊŬɑŭŮɡůɖɠ (Ʉ.ɇ.ȹ.Ⱥ) Űɞɡ Ⱥɗɜɘəɞɨ əŬɘ ȾŬˊɞŭɘůŰɟɘŬəɞɨ ɄŬɜŮˊɘůŰɖɛɑɞɡ ȷɗɖɜɩɜ 

(Ⱥ.Ⱦ.Ʉ.ȷ.) 

ȺɝŮŰŬůŰɘəɐ ȺˊɘŰɟɞˊɐ 

4. Ɇˊɡɟɑŭɤɜ ȿɡəɞɗŬɜɎůɖɠ, ȾŬɗɖɔɖŰɐɠ ɇɛɐɛŬŰɞɠ ɀɖɢŬɜɘəɩɜ ȼ/Ɉ əŬɘ Ʉɚɖɟɞűɞɟɘəɐɠ, 

ɄŬɜŮˊɘůŰɖɛɑɞɡ ɄŬŰɟɩɜ. 

5. ũŮɩɟɔɘɞɠ ɄŬɡɚɑŭɖɠ, ȾŬɗɖɔɖŰɐɠ ɇɛɐɛŬŰɞɠ ɀɖɢŬɜɘəɩɜ ȼ/Ɉ əŬɘ Ʉɚɖɟɞűɞɟɘəɐɠ, 

ɄŬɜŮˊɘůŰɖɛɑɞɡ ɄŬŰɟɩɜ. 

6. Ɇˊɡɟɑŭɤɜ ɆɘɞɨŰŬɠ, ȾŬɗɖɔɖŰɐɠ ɇɛɐɛŬŰɞɠ ɀɖɢŬɜɘəɩɜ ȼ/Ɉ əŬɘ Ʉɚɖɟɞűɞɟɘəɐɠ, 

ɄŬɜŮˊɘůŰɖɛɑɞɡ ɄŬŰɟɩɜ. 

7. ȽɤɎɜɜɖɠ ɆŰŬɛŬŰɑɞɡ, ȾŬɗɖɔɖŰɐɠ ɇɛɐɛŬŰɞɠ ȹɘɞɑəɖůɖɠ ȺˊɘɢŮɘɟɐůŮɤɜ ɄŬɜŮˊɘůŰɐɛɘɞ 

ɄŬŰɟɩɜ.



 
 

ȺɡɢŬɟɘůŰɑŮɠ 

ŪŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ ɗŮɟɛɎ Űɞɜ ŮˊɘɓɚɏˊɞɜŰŬ əŬɗɖɔɖŰɐ ɛɞɡ əɞ ȹɖɛɐŰɟɖ ɇůɩɚɖ ɔɘŬ Űɖɜ ˊɞɚɨŰɘɛɖ Ŭɟɤɔɐ 

Űɞɡ əŬɗô ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ əɨəɚɞɡ Űɤɜ ŭɘŭŬəŰɞɟɘəɩɜ ůˊɞɡŭɩɜ ɛɞɡ əŬɗɩɠ Ůˊɑůɖɠ əŬɘ əŬŰɎ Űɖ ůɡɔɔɟŬűɐ Űɖɠ 

ůɡɔəŮəɟɘɛɏɜɖɠ ŭɘŬŰɟɘɓɐɠ. ɈˊɐɟɝŮ ˊɎɜŰɞŰŮ ˊɞɚɨŰɘɛɞɠ űɑɚɞɠ əŬɘ ůɡɜŮɟɔɎŰɖɠ ůŮ ɧɚɖ Űɖɜ ˊɞɟŮɑŬ Űɖɠ ŭɘŬŰɟɘɓɐɠ ɛɞɡ. 

ɁŬ ŮɡɢŬɟɘůŰɐůɤ Ůˊɑůɖɠ ɗŮɟɛɎ Űɞɡɠ əɞ ɉɟɐůŰɞ ūŮɑŭŬ əŬɘ ũɘɩɟɔɞ ȾɞɡŰɟɞɛɎɜɞ ɔɘŬ Űɖɜ ůɡɛɛŮŰɞɢɐ Űɞɡɠ ůŰɖɜ 

ŰɟɘɛŮɚɐ ůɡɛɓɞɡɚŮɡŰɘəɐ ŮˊɘŰɟɞˊɐ. ȼ ɏɟŮɡɜŬ Űɤɜ ŬɝɘɧŰɘɛɤɜ əŬɗɖɔɖŰɩɜ ůŮ ŰɞɛŮɑɠ ˊɞɡ ɎˊŰɞɜŰŬɜ Űɖɠ ŭɘŬŰɟɘɓɐɠ ɛɞɡ 

ɡˊɐɟɝŮ Ŭɝɘɧɚɞɔɞɠ űɎɟɞɠ ˊɞɡ ɛŮ əŬɗɞŭɐɔɖůŮ ůŮ ˊɎɟŬ ˊɞɚɚɏɠ ŭɨůəɞɚŮɠ ůŰɘɔɛɏɠ. ŪŬ ɢŬɟɩ ɘŭɘŬɘŰɏɟɤɠ ɜŬ 

ůɡɜŮɟɔŬůŰɩ ɝŬɜɎ əŬɘ ɛŮ Űɞɡɠ ŰɟŮɘɠ əŬɗɖɔɖŰɏɠ ůŰɞ ɎɛŮůɞ ɛɏɚɚɞɜ ůŰŬ ˊɚŬɑůɘŬ Űɖɠ ŬəŬŭɖɛŬɥəɐɠ ɏɟŮɡɜŬɠ.   

ȰɜŬ ɛŮɔɎɚɞ ŮɡɢŬɟɘůŰɩ ůŰɞɡɠ ŬɝɘɧŰɘɛɞɡɠ əŬɗɖɔɖŰɏɠ əɞ. ȿɡəɞɗŬɜɎůɖ, ɄŬɡɚɑŭɖ, ɆɘɞɨŰŬ əŬɘ ɆŰŬɛŬŰɑɞɡ ɞɘ ɞˊɞɑɞɘ 

ŬˊɞŰɏɚŮůŬɜ ŰŬ ɛɏɚɖ Űɖɠ ŮɝŮŰŬůŰɘəɐɠ ŮˊɘŰɟɞˊɐɠ əŬɘ ɞɘ ɞˊɞɑɞɘ ɛŮ Űɘɠ ˊɞɚɨŰɘɛŮɠ ˊŬɟŬŰɖɟɐůŮɘɠ Űɞɡɠ ɞŭɐɔɖůŬɜ ůŮ ɏɜŬ 

əŬɚɨŰŮɟɞ ŬˊɞŰɏɚŮůɛŬ əŬŰɎ Űɖ ůɡɔɔɟŬűɐ Űɖɠ ŭɘŬŰɟɘɓɐɠ ɛɞɡ. 

ȷˊɧ Űɞ ůɨɜɞɚɞ Űɤɜ ŮˊɘůŰɖɛɧɜɤɜ ˊɞɡ ŮɑɢŬ Űɖɜ Űɘɛɐ ɜŬ ůɡɜŮɟɔŬůŰɩ əŬɗô ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ Űɤɜ ŭɘŭŬəŰɞɟɘəɩɜ 

ůˊɞɡŭɩɜ ɘŭɘŬɑŰŮɟɖ ɛɜŮɑŬ ɗŬ ɐɗŮɚŬ ɜŬ əɎɜɤ ůŰɞɜ əŬɗɖɔɖŰɐ əɞ ȹɖɛɐŰɟɖ Ⱦɞɡəɧˊɞɡɚɞ. ȼ ůɡɜŮɟɔŬůɑŬ ɛŬɠ ůŰŬ 

ˊɚŬɑůɘŬ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ŭɘŭŬəŰɞɟɘəɞɨ ɐŰŬɜ ɔɘŬ ɛɏɜŬ ɏɜŬ ɧɜŮɘɟɞ ɕɤɐɠ Űɞ ɞˊɞɑɞ ŮɑɢŬ Ŭˊɧ ɛɘəɟɧ ˊŬɘŭɑ əŬɘ ɏɔɘɜŮ 

ˊɟŬɔɛŬŰɘəɧŰɖŰŬ ŰŬ ŰŮɚŮɡŰŬɑŬ 4 ɢɟɧɜɘŬ. ɀɏůŬ Ŭˊɧ Űɖɜ əŬɟˊɞűɧɟŬ ůɡɜŮɟɔŬůɑŬ ɛŬɠ ŮəŰɑɛɖůŬ ɓŬɗɨŰŬŰŬ Űɞɜ 

ŮɟŮɡɜɖŰɐ əŬɘ ŮˊɘůŰɐɛɞɜŬ Űɖɠ Ʉɚɖɟɞűɞɟɘəɐɠ ȹɖɛɐŰɟɖ Ⱦɞɡəɧˊɞɡɚɞ ɛŮ Űɞɜ ɑŭɘɞ Űɟɧˊɞ ˊɞɡ ˊɎɜŰɞŰŮ ŮəŰɘɛɞɨůŬ Űɞɜ 

ȹɖɛɐŰɟɖ ůŬɜ Ɏɜɗɟɤˊɞ. ɇɞ Ůɨɟɞɠ Űɖɠ ɔɜɩůɖɠ əŬɘ Űɤɜ ŮɛˊŮɘɟɘɩɜ ˊɞɡ ɛɞɘɟɎůŰɖəŮ ɛŬɕɑ ɛɞɡ ŬˊɚɧɢŮɟŬ ɛŮ ɏəŬɜŮ ˊɞɚɨ 

əŬɚɨŰŮɟɞ ŮˊɘůŰɐɛɞɜŬ, ŮɟŮɡɜɖŰɐ əŬɘ ůɡɔɔɟŬűɏŬ. ɆŰŬ ŬŰŮɚŮɑɤŰŬ ŰŬɝɑŭɘŬ ɛŬɠ, ɛŮŰŬűɞɟɘəɎ əŬɘ əɡɟɘɞɚŮəŰɘəɎ, ůŰɞ 

ɢɩɟɞ Űɖɠ ɏɟŮɡɜŬɠ (ŰŬ ŰŮɚŮɡŰŬɑŬ 18 ɢɟɧɜɘŬ) ɓɟɐəŬ Űɖ ɢŬɟɎ Űɖɠ ŮűŮɨɟŮůɖɠ, Űɖɠ ɛŮɚɏŰɖɠ, Űɞɡ ɞɟŬɛŬŰɘůɛɞɨ. ȹɖɛɐŰɟɖ 

ůŮ ŮɡɢŬɟɘůŰɩ ɓŬɗɨŰŬŰŬ ɔɘŬ əɎɗŮ ɓɞɐɗŮɘŬ ˊɞɡ ɛɞɡ ɏŭɤůŮɠ Ŭˊɧ ɛɘəɟɧ ˊŬɘŭɑ ɛɏɢɟɘ əŬɘ ůɐɛŮɟŬ əŬɘ ɖ ůɡɜŮɟɔŬůɑŬ ɛŬɠ 

ɛɧɜɞ ůŰŮɜɧŰŮɟɖ əŬɘ ŮɡɟɨŰŮɟɖ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ ůŰɞ ɛɏɚɚɞɜ. 

ɀɏůŬ Ŭˊɧ ŰŬ ɓɎɗɖ Űɖɠ əŬɟŭɘɎɠ ɛɞɡ ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɞɡɠ ɔɞɜŮɑɠ ɛɞɡ ȾɩůŰŬ Ⱦɞɡəɧˊɞɡɚɞ əŬɘ 

ȷɔɔŮɚɘəɐ Ⱦɞɡəɞˊɞɨɚɞɡ ɔɘŬ Űɖɜ ŬɜɘŭɘɞŰŮɚɐ ŬɔɎˊɖ ˊɞɡ ɛɞɡ ɏŭɤůŬɜ ɧɚŬ ŰŬ ɢɟɧɜɘŬ Űɖɠ ɕɤɐɠ ɛɞɡ, Űɖɜ ɏɛˊŮɘɟɖ 

əŬɗɞŭɐɔɖůɖ, Űɖɜ ɖɗɘəɐ əŬɘ ɡɚɘəɐ ɡˊɞůŰɐɟɘɝɖ ˊɞɡ ɢɟŮɘɎůŰɖəŬ ɔɘŬ ɜŬ űŰɎůɤ ůŰɞɜ ůɖɛŮɑɞ ˊɞɡ ɓɟɑůəɞɛŬɘ ůɐɛŮɟŬ. 

ȺɑůŰŮ ɞɘ əŬɚɨŰŮɟɞɘ ɔɞɜŮɑɠ ˊɞɡ ɗŬ ɛˊɞɟɞɨůŮ ɏɜŬɠ Ɏɜɗɟɤˊɞɠ ɜŬ ɏɢŮɘ əŬɘ ɏɜŬ ɛŮɔɎɚɞ əɞɛɛɎŰɘ Űɖɠ əŬɟɘɏɟŬɠ ɛɞɡ 

ŬűɘŮɟɩɜŮŰŬɘ ůŮ ŮůɎɠ.  

Ɇɡɜɞŭɞɘˊɧɟɞɠ ůŰɖ ɕɤɐ, ůɡɜɞŭɞɘˊɧɟɞɠ əŬɘ ůŰɘɠ ŭɘŭŬəŰɞɟɘəɏɠ ɛɞɡ ůˊɞɡŭɏɠ ɖ ůɨɕɡɔɧɠ ɛɞɡ ɀŬɟɑŬ Ⱦɘɞɨůɖ ɡˊɐɟɝŮ 

ˊɎɜŰɞŰŮ ŭɑˊɚŬ ɛɞɡ, ŬɔɧɔɔɡůŰŬ, ůŮ əɎɗŮ ɛɞɡ ŮˊŬɔɔŮɚɛŬŰɘəɧ əŬɘ ŮɟŮɡɜɖŰɘəɧ ɓɐɛŬ ɛŮ Űɖɜ ɣɡɢɘəɐ Űɖɠ ɡˊɞůŰɐɟɘɝɖ əŬɘ 

ɡˊɞɛɞɜɐ. ɇɖɜ ŮɡɢŬɟɘůŰɩ ɓŬɗɨŰŬŰŬ ɔɘŬ Űɖɜ Ŭɟɤɔɐ Űɖɠ ůŰɖɜ ŭɨůəɞɚɖ ŬɡŰɐ ˊɟɞůˊɎɗŮɘŬ. ɇɖɠ ŬűɘŮɟɩɜɤ ɛŬɕɑ ɛŮ ŰŬ 

ˊŬɘŭɘɎ, Űɞɡɠ ɔɞɜŮɑɠ əŬɘ ŰŬ ŬŭɏɟűɘŬ ɛɞɡ Űɖ ůɡɔəŮəɟɘɛɏɜɖ ŭɘŬŰɟɘɓɐ. 

 

 

 

     

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 
 

ɀŮɗɞŭɞɚɞɔɑŮɠ ɆɢŮŭɘŬůɛɞɨ əŬɘ ȷɝɘɞɚɧɔɖůɖɠ Ȱɝɡˊɜɤɜ ɊɖűɘŬəɩɜ ɄŮɟɘɓŬɚɚɧɜŰɤɜ ɔɘŬ Űɞɜ 

ɄɞɚɘŰɘůɛɧ əŬɘ Űɖɜ ȾɞɘɜɤɜɑŬ 

ȻɋȼɆ ȾɃɈȾɃɄɃɈȿɃɆ 

ɄŮɟɑɚɖɣɖ 

ȾŬɚɤůɞɟɑɕɞɜŰŬɠ Űɖ ɜɏŬ ɣɖűɘŬəɐ Ůˊɞɢɐ ɞ ɄɞɚɘŰɘůɛɧɠ əŬɘ ɖ əɚɖɟɞɜɞɛɘɎ Űɞɡ ŮɜůɤɛŬŰɩɜŮɘ əŬɗɖɛŮɟɘɜɎ ɧɚɞ əŬɘ 

ˊŮɟɘůůɧŰŮɟɞ Űɖɜ ŰŮɢɜɞɚɞɔɑŬ əŬɘ Űɘɠ ŮűŬɟɛɞɔɏɠ Űɖɠ Ʉɚɖɟɞűɞɟɘəɐɠ ůŰɖɜ ɏɟŮɡɜŬ əŬɘ Űɖɜ əŬɗɖɛŮɟɘɜɐ Űɞɡ ˊɟŬəŰɘəɐ. 

ȼ ˊŬɟɞɨůŬ ŭɘŬŰɟɘɓɐ űɘɚɞɝŮɜŮɑ ɛɘŬ, ɘŭɘŬɑŰŮɟŬ, ŮəŰŮŰŬɛɏɜɖ ɏɟŮɡɜŬ Űɖɠ ŭɘŮɗɜɞɨɠ ɓɘɓɚɘɞɔɟŬűɑŬɠ ŬˊɞŭŮɚŰɘɩɜɞɜŰŬɠ ɛɘŬ 

ˊɚɖɗɩɟŬ ɣɖűɘŬəɩɜ ůɡůŰɖɛɎŰɤɜ ˊɞɡ ɡˊɞůŰɖɟɑɕɞɡɜ ɛŮ Űɘɠ ɡˊɖɟŮůɑŮɠ Űɞɡɠ ˊɞɘəɑɚŬ ŮˊɘůŰɖɛɞɜɘəɎ ˊŮŭɑŬ Űɞɡ 

ɄɞɚɘŰɘůɛɞɨ. ɀɏůŬ Ŭˊɧ Űɖɜ ˊŬɟŬˊɎɜɤ ɏɟŮɡɜŬ əŬɗɑůŰŬŰŬɘ ůŬűɏɠ ɧŰɘ ɞɘ ɣɖűɘŬəɏɠ ɡˊɖɟŮůɑŮɠ ˊɞɡ ɏɢɞɡɜ ˊɟɞŰŬɗŮɑ ɏɤɠ 

ůɐɛŮɟŬ, ůŰɖ ɛŮɔɎɚɖ ˊɚŮɘɞɣɖűɑŬ Űɞɡɠ, Ŭűɞɟɞɨɜ Űɖɜ ɡˊɞůŰɐɟɘɝɖ Űɤɜ ŭɘŬŭɘəŬůɘɩɜ Űɖɠ ɣɖűɘɞˊɞɑɖůɖɠ, Űɖɠ ɣɖűɘŬəɐɠ 

ŭɘŬŰɐɟɖůɖɠ əŬɘ ŭɘɎůɤůɖɠ, ŬɚɚɎ əŬɘ Űɖɠ ɞɟɔɎɜɤůɖɠ əŬɘ ɔɜɤůŰɞˊɞɑɖůɖɠ Űɖɠ ˊɞɚɘŰɘůɛɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ. ɆŰɖ 

ŭɘŬŰɟɘɓɐ ŬɡŰɐ ˊɟɞůˊŬɗɞɨɛŮ ɜŬ ŬˊɞŰɡˊɩůɞɡɛŮ Űɞ ŮˊɧɛŮɜɞ ɓɐɛŬ ůŰɖ ůɢɏůɖ Ʉɚɖɟɞűɞɟɘəɐɠ əŬɘ ɄɞɚɘŰɘůɛɞɨ, 

ˊŬɑɟɜɞɜŰŬɠ ůŬɜ ŭŮŭɞɛɏɜɞ ɧŰɘ ɖ ŰŮɢɜɞɚɞɔɑŬ ŭŮɜ ɛɏɜŮɘ ůŰŬɗŮɟɐ əŬɘ əŬɗɖɛŮɟɘɜɎ ŰɟɞűɞŭɞŰŮɑ Űɖɜ ŬɜɗɟɤˊɧŰɖŰŬ ɛŮ ɜɏŬ 

ŮˊɘŰŮɨɔɛŬŰŬ (ȹɘŬŭɑəŰɡɞ Űɤɜ ɄɟŬɔɛɎŰɤɜ, ȺˊŬɡɝɖɛɏɜɖ əŬɘ Ⱥɘəɞɜɘəɐ ɄɟŬɔɛŬŰɘəɧŰɖŰŬ, ɆɖɛŬůɘɞɚɞɔɘəɧɠ ȽůŰɧɠ, ɀɖ 

Ⱥ́ ŬɜŭɟɤɛɏɜŬ ȽˊŰɎɛŮɜŬ ɃɢɐɛŬŰŬ). ȼ ŬˊɎɜŰɖůɖ ˊɞɡ ˊɟɞŰŮɑɜŮɘ ŬɡŰɐ ɖ ŭɘŬŰɟɘɓɐ ŮɑɜŬɘ ɞ Ůəůɡɔɢɟɞɜɘůɛɧɠ Űɤɜ 

ɣɖűɘŬəɩɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ ɡˊɞůŰɖɟɑɕɞɡɜ Űɘɠ ŭɘŬŭɘəŬůɑŮɠ ŭɘŬɢŮɑɟɘůɖɠ (əŬŰŬɔɟŬűɐ, ɣɖűɘɞˊɞɑɖůɖ, ɞɟɔɎɜɤůɖ, 

ŭɘɎɢɡůɖ, Ŭɝɘɞˊɞɑɖůɖ) Űɖɠ ˊɞɚɘŰɘůɛɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ ɞɨŰɤɠ ɩůŰŮ ɜŬ ɔɑɜɞɡɜ ˊŮɟɘůůɧŰŮɟɞ ŮˊɑəŬɘɟŮɠ, 

ˊɟɞůŬɟɛɞůŰɘəɏɠ, ŮˊŮəŰɎůɘɛŮɠ, ŮɝŬŰɞɛɘəŮɨůɘɛŮɠ əŬɘ ŬˊɞŰŮɚŮůɛŬŰɘəɏɠ ɐ Ŭɚɚɘɩɠ ˊɘɞ çɏɝɡˊɜŮɠè. ɄɟɞŰŮɑɜɞɡɛŮ Űɖ 

ŭɖɛɘɞɡɟɔɑŬ ɏɝɡˊɜɤɜ ɣɖűɘŬəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ ɜŬ ůɢŮŭɘɎɕɞɜŰŬɘ ɛŮ ŰɏŰɞɘɞ Űɟɧˊɞ ɩůŰŮ ɜŬ ˊɟɞůűɏɟɞɡɜ ɏɝɡˊɜŮɠ 

ɡˊɖɟŮůɑŮɠ ɔɘŬ Űɞɜ ɄɞɚɘŰɘůɛɧ əŬɘ Űɖɜ əɚɖɟɞɜɞɛɘɎ Űɞɡ, ɛŮ ůɨɔɢɟɞɜɞ Űɟɧˊɞ, ŬɚɚɎ əŬɘ ɜŬ ɡˊɞůŰɖɟɑɕɞɡɜ Űɖɜ 

ɓɘɤůɘɛɧŰɖŰŬ Űɞɡ űɞɟɏŬ ˊɞɡ ŰŬ ɚŮɘŰɞɡɟɔŮɑ. ɆɨɛűɤɜŬ ɛŮ Űɖ ŭɘŮɗɜɐ ɓɘɓɚɘɞɔɟŬűɑŬ, ɏɜŬ ɣɖűɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ 

ɢŬɟŬəŰɖɟɑɕŮŰŬɘ çɏɝɡˊɜɞè ɧŰŬɜ ˊɟɞůˊŬɗŮɑ ɜŬ ŬɜŰɘɔɟɎɣŮɘ Űɘɠ ɗŮɛŮɚɘɩŭŮɘɠ ɘəŬɜɧŰɖŰŮɠ Űɞɡ Ŭɜɗɟɩˊɞɡ əŬɘ Űɖɠ űɨůɖɠ 

ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŮˊɘŰɨɢŮɘ ŮˊŬɟəɐ ˊɟɧɞŭɞ ůŰɖɜ Ůˊɑɚɡůɖ ůɨɜɗŮŰɤɜ ˊɟɞɓɚɖɛɎŰɤɜ. ũɘŬ Űɖ ŭɘŬŰɟɘɓɐ ŬɡŰɐ, ɏɜŬ ɏɝɡˊɜɞ 

ɣɖűɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ (ˊɚŬŰűɧɟɛŬ ɡˊɖɟŮůɘɩɜ, ůɨůŰɖɛŬ) ɔɘŬ Űɞɜ ɄɞɚɘŰɘůɛɧ əŬɘ Űɖɜ əɚɖɟɞɜɞɛɘɎ Űɞɡ ɞűŮɑɚŮɘ ɜŬ 

ůɢŮŭɘɎɕŮŰŬɘ ɛŮ ŰɏŰɞɘɞ Űɟɧˊɞ ˊɞɡ ɜŬ ˊɟɞůűɏɟŮɘ ɏɝɡˊɜŮɠ ɣɖűɘŬəɏɠ ɡˊɖɟŮůɑŮɠ Űɧůɞ ůŮ Ůɘŭɘəɞɨɠ əŬɘ ŮˊŬɔɔŮɚɛŬŰɑŮɠ 

ɧůɞ əŬɘ ůŮ ɗɘŬůɩŰŮɠ Űɞɡ ɄɞɚɘŰɘůɛɞɨ, ɜŬ əŬɚɚɘŮɟɔŮɑ ɏɜŬ ŬɑůɗɖɛŬ ŮɛˊɘůŰɞůɨɜɖɠ ůŰɞɡɠ ɢɟɐůŰŮɠ Űɞɡ ɧůɞɜ ŬűɞɟɎ Űɖ 

ŭɘŬɢŮɑɟɘůɖ Űɖɠ ˊɞɚɘŰɘůɛɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ, ɜŬ ˊɟɞůűɏɟŮɘ ɡˊɖɟŮůɑŮɠ ŬɜŮɝɎɟŰɖŰŬ Ŭˊɧ Űɞ ɢɩɟɞ əŬɘ Űɞ ɢɟɧɜɞ ˊɞɡ 

ɓɟɑůəŮŰŬɘ ɞ ɢɟɐůŰɖɠ, ɜŬ ɞˊŰɘəɞˊɞɘŮɑ Űɖɜ ˊɞɚɘŰɘůɛɘəɐ ˊɚɖɟɞűɞɟɑŬ ɛŮ Űɟɧˊɞ ˊɞɡ ɜŬ ŬˊŬɜŰɎ ůŰɘɠ ŬɜɎɔəŮɠ Űɞɡ 

ŮəɎůŰɞŰŮ ɢɟɐůŰɖ, ɜŬ ŭɘŬɢɏŮɘ Űɖɜ ˊɞɚɘŰɘůɛɘəɐ ˊɚɖɟɞűɞɟɑŬ ůŮ ɧůɞ Űɞ ŭɡɜŬŰɧɜ ɛŮɔŬɚɨŰŮɟŬ əɞɘɜɎ əŬɘ ɜŬ 

ŮɡŬɘůɗɖŰɞˊɞɘŮɑ Űɞɡɠ ɢɟɐůŰŮɠ ˊɎɜɤ ůŮ ɕɖŰɐɛŬŰŬ ŭɘɎůɤůɖɠ Űɖɠ əɚɖɟɞɜɞɛɘɎɠ Űɞɡ ɄɞɚɘŰɘůɛɞɨ. ɀɘŬ ůŮɘɟɎ Ŭˊɧ 

ŮɟŮɡɜɖŰɘəɎ ŮɟɤŰɐɛŬŰŬ ŬɜŬŭɨɞɜŰŬɘ ɎɛŮůŬ: Ʉɩɠ ɗŬ ůɢŮŭɘɎůɞɡɛŮ ɏɜŬ ůɨɔɢɟɞɜɞ ɏɝɡˊɜɞ ɣɖűɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ ɔɘŬ Űɞɜ 

ɄɞɚɘŰɘůɛɧ əŬɘ Űɖɜ əɚɖɟɞɜɞɛɘɎ Űɞɡ; Ʉɩɠ ɗŬ ŬɝɘɞɚɞɔɐůɞɡɛŮ Űɖɜ ˊɟɞůűɞɟɎ Ůɜɧɠ ŰɏŰɞɘɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ůŰɖɜ 

ɘəŬɜɞˊɞɑɖůɖ Űɤɜ ɢɟɖůŰɩɜ ˊɞɡ Űɞ ɢɟɖůɘɛɞˊɞɘɞɨɜ əŬɘ Űɤɜ űɞɟɏɤɜ ˊɞɡ Űɞ ɚŮɘŰɞɡɟɔɞɨɜ;  

ɀŮɚŮŰɩɜŰŬɠ Űɖ ŭɘŮɗɜɐ ɓɘɓɚɘɞɔɟŬűɑŬ əŬŰŬɚɐɝŬɛŮ ůŮ ɛɘŬ ůŮɘɟɎ Ŭˊɧ ůɢŮŭɘŬůŰɘəɏɠ ˊɟɞəɚɐůŮɘɠ ˊɞɡ ŬˊŬɜŰɩɜŰŬɘ ůŮ 

ɏɝɡˊɜŬ ɣɖűɘŬəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ, ůɐɛŮɟŬ. ɄɖɔŬɑɜɞɜŰŬɠ Űɖɜ ɏɟŮɡɜŬ ɏɜŬ ɓɐɛŬ ˊɘɞ ˊɏɟŬ, ˊɟɞůŬɟɛɧůŬɛŮ ŬɡŰɏɠ Űɘɠ 

ˊɟɞəɚɐůŮɘɠ ůŰŬ ɏɝɡˊɜŬ ɣɖűɘŬəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ˊɟɞɞɟɑɕɞɜŰŬɘ ɔɘŬ ɚŮɘŰɞɡɟɔɑŬ ůŰɖɜ ˊŮɟɘɞɢɐ Űɞɡ ɄɞɚɘŰɘůɛɞɨ əŬɘ 

Űɖɠ əɚɖɟɞɜɞɛɘɎɠ Űɞɡ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ˊɟɞŰŮɑɜɞɡɛŮ ůɢŮŭɘŬůŰɘəɏɠ Ŭɟɢɏɠ ˊɞɡ ŭɖɛɘɞɡɟɔɞɨɜ ůɨɔɢɟɞɜŬ, ŮˊŮəŰɎůɘɛŬ 

əŬɘ ˊɟɞůŬɟɛɞůŰɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ɡˊɞůŰɖɟɑɕɞɡɜ Űɖɜ ŰŬɡŰɧɢɟɞɜɖ ɢɟɐůɖ Űɤɜ ɡˊɖɟŮůɘɩɜ Űɞɡɠ, Űɞɡɠ əɘɜɞɨɛŮɜɞɡɠ 

ɢɟɐůŰŮɠ, Ůɜɩ ˊɟɞůűɏɟɞɡɜ Űɘɠ ɡˊɖɟŮůɑŮɠ Űɞɡɠ ɓŮɚŰɘůŰɞˊɞɘɩɜŰŬɠ Űɞ ɚɧɔɞ Űɖɠ ˊɞɘɧŰɖŰŬɠ ɤɠ ˊɟɞɠ Űɞ əɧůŰɞɠ. 

ɄɟɞŰŮɑɜɞɡɛŮ ůɨɔɢɟɞɜŮɠ ŰŮɢɜɘəɏɠ ɞˊŰɘəɞˊɞɑɖůɖɠ Űɤɜ ˊɞɚɘŰɘůɛɘəɩɜ ŭŮŭɞɛɏɜɤɜ ŬɜɎɚɞɔŬ ɛŮ Űɞ ůəɞˊɧ Űɞɡ əɎɗŮ 

ˊŮɟɘɓɎɚɚɞɜŰɞɠ əŬɗɩɠ Ůˊɑůɖɠ əŬɘ ŰŮɢɜɘəɏɠ əŬɘ ɛɖɢŬɜɘůɛɞɨɠ ˊɟɞůŰŬůɑŬɠ Űɤɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ əŬɘ Űɤɜ ŭŮŭɞɛɏɜɤɜ 

Űɞɡɠ ˊɞɡ ɏɢɞɡɜ ůŬɜ ůŰɧɢɞ Űɖɜ Ůɜɑůɢɡůɖ Űɖɠ ŬůűɎɚŮɘŬ Űɞɡɠ əŬɘ Űɖ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ ŬɘůɗɐɛŬŰɞɠ ŮɛˊɘůŰɞůɨɜɖɠ ůŰɞɡɠ 

ɢɟɐůŰŮɠ Űɞɡɠ. ɄɟɞŰŮɑɜɞɡɛŮ Űɖɜ ŮɜůɤɛɎŰɤůɖ ɣɖűɘŬəɩɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ ɡˊɞůŰɖɟɑɕɞɡɜ Űɖ ůɡɛɛŮŰɞɢɘəɧŰɖŰŬ, ŭɖɚŬŭɐ 

Űɖɜ ŮɜŮɟɔɧ ůɡɛɛŮŰɞɢɐ Űɤɜ ɢɟɖůŰɩɜ ůŰɖ ŭɘŬŭɘəŬůɑŬ ůɡɚɚɞɔɐɠ ɣɖűɘŬəɩɜ ˊɞɚɘŰɘůɛɘəɩɜ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ ɛɘŬ 

ůɨɔɢɟɞɜɖ ɣɖűɘŬəɐ ˊɚŬŰűɧɟɛŬ ɔɘŬ Űɞɜ ɄɞɚɘŰɘůɛɧ. Ⱥˊɑůɖɠ, ɞɘ űɞɟŮɑɠ Űɞɡ ˊɞɚɘŰɘůɛɞɨ ˊɞɡ ŬˊɞűŬůɑɕɞɡɜ ɜŬ 



 
 

ɚŮɘŰɞɡɟɔɐůɞɡɜ ɏɜŬ ɏɝɡˊɜɞ ɣɖűɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ, ˊŮɟɘɛɏɜɞɡɜ Ŭˊɧ ŬɡŰɧ ɜŬ ůɡɛɓɎɚɚŮɘ ůŰɞ ůŰɧɢɞ Űɖɠ ɓɘɤůɘɛɧŰɖŰŬɠ 

Űɞɡ űɞɟɏŬ ɛŮ Űɘɠ ɏɝɡˊɜŮɠ ɡˊɖɟŮůɑŮɠ Űɞɡ. ɄɟɞŰŮɑɜɞɡɛŮ ɛɘŬ ůŮɘɟɎ Ŭˊɧ Ŭɟɢɏɠ ɔɘŬ Űɞ ůɢŮŭɘŬůɛɧ ɡˊɖɟŮůɘɩɜ ŭɘɎɢɡůɖɠ 

əŬɘ Ŭɝɘɞˊɞɑɖůɖɠ Űɘɠ ɞˊɞɑŮɠ ˊɟɏˊŮɘ ɜŬ ˊɟɞůűɏɟŮɘ əɎɗŮ ůɨɔɢɟɞɜɞ ɏɝɡˊɜɞ ɣɖűɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ ˊɞɡ ŭɘŬɢŮɘɟɑɕŮŰŬɘ 

ˊɞɚɘŰɘůɛɘəɐ ˊɚɖɟɞűɞɟɑŬ. ɆɡɜŭɡɎɕɞɜŰŬɠ ɓŬůɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Ůɡɟɏɤɠ ŬˊɞŭŮəŰɩɜ ɛŮɗɧŭɤɜ Ŭɝɘɞɚɧɔɖůɖɠ 

ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɣɖűɘŬəɏɠ ɡˊɖɟŮůɑŮɠ, ŮɜɘůɢɨɞɡɛŮ Űɖ ůɖɛŮɟɘɜɐ ɓɘɓɚɘɞɔɟŬűɑŬ ˊɟɞŰŮɑɜɞɜŰŬɠ ɛɘŬ 

ůŮɘɟɎ Ŭˊɧ əŬɘɜɞŰɧɛŮɠ ɛŮɗɞŭɞɚɞɔɑŮɠ Ŭɝɘɞɚɧɔɖůɖɠ əŬŰɎɚɚɖɚŮɠ ɔɘŬ ɏɝɡˊɜŬ ɣɖűɘŬəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ 

ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ, ŭɘŬɢɏɞɡɜ əŬɘ Ŭɝɘɞˊɞɘɞɨɜ ˊɞɚɘŰɘůɛɘəɐ ˊɚɖɟɞűɞɟɑŬ. Ƀɘ ɛŮɗɞŭɞɚɞɔɑŮɠ ŬɡŰɏɠ ɡˊɖɟŮŰɞɨɜ ŭɘɎűɞɟɞɡɠ 

ůəɞˊɞɨɠ ɧˊɤɠ Űɖɜ ŬɜɎŭŮɘɝɖ Űɤɜ əŬɘɜɞŰɧɛɤɜ ɏɝɡˊɜɤɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ ˊɟɞůűɏɟŮɘ ɏɜŬ ˊŮɟɘɓɎɚɚɞɜ ůɡɔəɟɘɜɧɛŮɜɞ ɛŮ 

ˊŬɟɧɛɞɘŬ ůɡůŰɐɛŬŰŬ, Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ŰŮɢɜɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɖɠ əɎɗŮ ɡˊɖɟŮůɑŬɠ ˊɞɡ ˊɟɞůűɏɟŮɘ ɏɜŬ 

ˊŮɟɘɓɎɚɚɞɜ,  ŬɚɚɎ əŬɘ Űɘɠ ŮˊɘˊŰɩůŮɘɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ɏɢŮɘ ɖ ɢɟɐůɖ Ůɜɧɠ ɣɖűɘŬəɞɨ ˊɞɚɘŰɘůɛɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ɔɘŬ 

Űɞɡɠ ɢɟɐůŰŮɠ Űɞɡ, ůŮ ˊɟɞůɤˊɘəɧ ŮˊɑˊŮŭɞ əŬɘ ůŰɖ ůɢɏůɖ Űɤɜ ɢɟɖůŰɩɜ ɛŮ Űɖɜ əɞɘɜɤɜɑŬ. 

Ƀɘ Ŭɟɢɏɠ ůɢŮŭɘŬůɛɞɨ əŬɘ ɞɘ ɛŮɗɞŭɞɚɞɔɑŮɠ Ŭɝɘɞɚɧɔɖůɖɠ ˊɞɡ ˊɟɞŰŮɑɜɞɜŰŬɘ Ŭˊɧ Űɖ ŭɘŬŰɟɘɓɐ ŬɡŰɐ ŭɞəɘɛɎůŰɖəŬɜ 

ůŰɖɜ ˊɟɎɝɖ, əŬŰɎ Űɖ ŭɖɛɘɞɡɟɔɑŬ əŬɘ ɚŮɘŰɞɡɟɔɑŬ Űɟɘɩɜ ŭɘŬűɞɟŮŰɘəɩɜ ɏɝɡˊɜɤɜ ɣɖűɘŬəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ 

ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ ˊɟŬɔɛŬŰɘəɎ ˊɞɚɘŰɘůɛɘəɎ ŭŮŭɞɛɏɜŬ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ: (i) ɇɞ ɏɝɡˊɜɞ ůɨůŰɖɛŬ PARAIDS 

ŭɘŬɢŮɘɟɑɕŮŰŬɘ ɡˊŬɑɗɟɘŮɠ ˊɞɚɘŰɘůŰɘəɏɠ ŮəŭɖɚɩůŮɘɠ əŬɘ ˊɘɞ ůɡɔəŮəɟɘɛɏɜŬ əŬɟɜŬɓŬɚɘəɏɠ ˊŬɟŮɚɎůŮɘɠ, ˊɞɡ ˊɟɞůŮɚəɨɞɡɜ 

ɛŮɔɎɚɞ Ŭɟɘɗɛɧ ŮˊɘůəŮˊŰɩɜ əŬɘ ůɡɛɛŮŰŮɢɧɜŰɤɜ. ɇɞ ůɨůŰɖɛŬ ˊɟɞůűɏɟŮɘ ɏɝɡˊɜŬ ɣɖűɘŬəɎ ŮɟɔŬɚŮɑŬ ŭɘŬɢŮɑɟɘůɖɠ Űɖɠ 

Ůəŭɐɚɤůɖɠ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ, əŬŰɎɚɚɖɚŬ ɔɘŬ ɢɟɐůɖ Ŭˊɧ ŭɘɞɟɔŬɜɤŰɏɠ ŰɏŰɞɘɤɜ ŮəŭɖɚɩůŮɤɜ.  ɈˊɖɟŮŰɩɜŰŬɠ ɛŮ 

ůɡɜɏˊŮɘŬ Űɞ ůŰɧɢɞ Űɖɠ ɓɘɤůɘɛɧŰɖŰŬɠ, Űɞ PARAIDS ˊɟɞůűɏɟŮɘ ɏɝɡˊɜŮɠ ɡˊɖɟŮůɑŮɠ ŭɘɎɢɡůɖɠ Űɖɠ Ůəŭɐɚɤůɖɠ ůŰɞ 

Ůɡɟɨ əɞɘɜɧ, əŬɗɩɠ əŬɘ ɡˊɖɟŮůɑŮɠ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ ŭɖɛɘɞɡɟɔɐůɞɡɜ ɏůɞŭŬ ɔɘŬ Űɞɡɠ ŭɘɞɟɔŬɜɤŰɏɠ əŬɘ, ˊŬɟɎɚɚɖɚŬ, ɜŬ 

ŭɩůɞɡɜ ˊɟɞůŰɘɗɏɛŮɜɖ ŬɝɑŬ ůŰɖɜ Űɞˊɘəɐ ɞɘəɞɜɞɛɑŬ. (ii ) ɇɞ ɏɝɡˊɜɞ ɣɖűɘŬəɧ ůɨůŰɖɛŬ Active Visitor ˊɟɞůűɏɟŮɘ 

əŬɘɜɞŰɧɛŮɠ ɡˊɖɟŮůɑŮɠ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ əŬɘ ɣɖűɘŬəɐɠ əɞɘɜɤɜɘəɞˊɞɑɖůɖɠ ůŮ ˊɞɚɘŰɘůɛɘəɎ 

ˊŮɟɘɓɎɚɚɞɜŰŬ ŮůɤŰŮɟɘəɞɨ ɢɩɟɞɡ əŬɘ ůɡɔəŮəɟɘɛɏɜŬ ůŮ ɓɘɓɚɘɞɗɐəŮɠ, ɛŮŰŬŰɟɏˊɞɜŰŬɠ Űɖɜ ˊŬɟŬŭɞůɘŬəɐ ɓɘɓɚɘɞɗɐəɖ 

ůŮ ɏɜŬ ɢɩɟɞ əŬɘɜɞŰɞɛɑŬɠ əŬɘ əɞɘɜɤɜɘəɞˊɞɑɖůɖɠ. ɇɞ ůɨůŰɖɛŬ ˊɟɞůűɏɟŮɘ ŭɘŬŭɟŬůŰɘəɏɠ ɡˊɖɟŮůɑŮɠ ŮˊŬɡɝɖɛɏɜɖɠ 

ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ŮˊɘŰɟɏˊɞɜŰŬɠ ůŰɞɡɠ ɢɟɐůŰŮɠ ɜŬ ŬɚɚɖɚŮˊɘŭɟɎůɞɡɜ ɣɖűɘŬəɎ ɛŮ Űɞ űɡůɘəɧ ɓɘɓɚɑɞ, Ůɜɩ ɡˊɞůŰɖɟɑɕŮɘ 

Űɖɜ ŮˊɘəɞɘɜɤɜɑŬ ɛŮŰŬɝɨ Űɤɜ ŮˊɘůəŮˊŰɩɜ Űɖɠ ɓɘɓɚɘɞɗɐəɖɠ ˊɟɞŰɟɏˊɞɜŰŬɠ Űɞɡɠ ɜŬ ůɢɖɛŬŰɑůɞɡɜ ůŰɘɔɛɘŬɑŬ əɞɘɜɤɜɘəɎ 

ŭɑəŰɡŬ ŬɜŰŬɚɚŬɔɐɠ ŬˊɧɣŮɤɜ ɛɏůŬ ůŰɞ ɢɩɟɞ Űɖɠ ɓɘɓɚɘɞɗɐəɖɠ. ȼ ɓɘɤůɘɛɧŰɖŰŬ Űɖɠ ɓɘɓɚɘɞɗɐəɖɠ ˊɞɡ űɘɚɞɝŮɜŮɑ ɛɘŬ 

ŮɔəŬŰɎůŰŬůɖ Űɞɡ Active Visitor ˊɟɞɤɗŮɑŰŬɘ ɛɏůŬ Ŭˊɧ ɛɘŬ ɘŭɘŬɑŰŮɟɖ ɣɖűɘŬəɐ ɡˊɖɟŮůɑŬ ŮɝŬŰɞɛɑəŮɡůɖɠ Űɖɠ 

ŭɘŬŭɘəŬůɑŬɠ ŬɜɎɔɜɤůɖɠ Űɞɡ űɡůɘəɞɨ ɓɘɓɚɑɞɡ, ˊɞɡ ŮɑɜŬɘ ŭɘŬɗɏůɘɛɖ ˊɟɞɠ ŬɔɞɟɎ Ŭˊɧ Űɞɡɠ ŮˊɘůəɏˊŰŮɠ Űɖɠ 

ɓɘɓɚɘɞɗɐəɖɠ. (iii ) ȼ ŭɘŬŭɘəŰɡŬəɐ ůɡɛɛŮŰɞɢɘəɐ ˊɚŬŰűɧɟɛŬ ˊɞɚɘŰɘůɛɘəɞɨ ˊŮɟɘŮɢɞɛɏɜɞɡ, Culture Gate, ŮɑɜŬɘ ɏɜŬ 

ɣɖűɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ ˊɞɚɚŬˊɚɩɜ ɢɟɐůŮɤɜ ˊɞɡ ŬˊŮɡɗɨɜŮŰŬɘ ůŮ Ůɘŭɘəɞɨɠ əŬɘ ɗɘŬůɩŰŮɠ Űɞɡ ɄɞɚɘŰɘůɛɞɨ. ɇɞ Culture 

Gate ůɡɔəŮɜŰɟɩɜŮɘ, ɞɟɔŬɜɩɜŮɘ əŬɘ ŭɘŬŭɑŭŮɘ ˊɞɚɘŰɘůɛɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ ůŰɞ ˊŬɔəɧůɛɘɞ əɞɘɜɧ. ȼ ˊɚŬŰűɧɟɛŬ ɕɖŰɎ Ŭˊɧ 

Űɞɡɠ ɢɟɐůŰŮɠ Űɖɠ ɜŬ ůɡɛɛŮŰɎůɢɞɡɜ ŮɜŮɟɔɎ ůŰɖ ŭɘŬŭɘəŬůɑŬ ůɡɚɚɞɔɐɠ ˊɞɚɘŰɘůɛɘəɞɨ ˊŮɟɘŮɢɞɛɏɜɞɡ əŬɘ ɡɚɞˊɞɘŮɑ ɛɘŬ 

ůŮɘɟɎ Ŭˊɧ ɛɖɢŬɜɘůɛɞɨɠ ɔɘŬ ɜŬ ˊɟɞůŰŬŰŮɨůŮɘ Űɘɠ ůɡɜŮɘůűɞɟɏɠ Űɤɜ ɢɟɖůŰɩɜ ˊɟɞůŭɞəɩɜŰŬɠ ɜŬ ŮɛˊɜŮɨůŮɘ ɏɜŬ 

ŬɑůɗɖɛŬ ŮɛˊɘůŰɞůɨɜɖɠ ɛŮŰŬɝɨ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ əŬɘ Űɤɜ ɢɟɖůŰɩɜ Űɞɡ. ɇŬɡŰɧɢɟɞɜŬ, ɖ ˊɚŬŰűɧɟɛŬ ɡˊɞůŰɖɟɑɕŮɘ 

ŭɨɞ ɏɝɡˊɜŮɠ əɘɜɖŰɏɠ ŮűŬɟɛɞɔɏɠ ˊɞɡ ŬűŮɜɧɠ ɓɞɖɗɞɨɜ Űɞɡɠ ɢɟɐůŰŮɠ ɜŬ əŬŰŬɔɟɎɣɞɡɜ, ɜŬ ɣɖűɘɞˊɞɘɐůɞɡɜ əŬɘ ɜŬ 

ŭɘŬůɩůɞɡɜ ˊɞɚɘŰɘůɛɘəɧ ˊŮɟɘŮɢɧɛŮɜɞ, ɧŰŬɜ ŬɡŰɧ ŭɖɛɘɞɡɟɔŮɑŰŬɘ, ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ əŬɘ ŬűŮŰɏɟɞɡ ɜŬ 

ˊɟɞůŮɔɔɑůɞɡɜ ůɖɛŮɑŬ ɄɞɚɘŰɘůɛɞɨ ˊɞɡ ɓɟɑůəɞɜŰŬɘ əɞɜŰɎ ůŰɖɜ ŰɟɏɢɞɡůŬ ɗɏůɖ Űɞɡɠ ˊŬɟɏɢɞɜŰŬɠ ˊŬɟɎɚɚɖɚŬ 

ɡˊɖɟŮůɑŮɠ ɝŮɜɎɔɖůɖɠ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ. ɇɞ ˊŮɟɘŮɢɧɛŮɜɞ əŬɘ ɞɘ ɡˊɖɟŮůɑŮɠ Űɖɠ ˊɚŬŰűɧɟɛŬɠ ɏɢɞɡɜ ůɢŮŭɘŬůŰŮɑ 

ɏŰůɘ ɩůŰŮ ɜŬ ɛˊɞɟɞɨɜ ɜŬ ŬˊɞŰŮɚɏůɞɡɜ ŬɜŰɘəŮɑɛŮɜɞ Ŭɝɘɞˊɞɑɖůɖɠ Ŭˊɧ ŮˊŬɔɔŮɚɛŬŰɑŮɠ əŬɘ űɞɟŮɑɠ Űɞɡ ɄɞɚɘŰɘůɛɞɨ, Űɞɡ 

ɇɞɡɟɘůɛɞɨ ɐ Űɞɡ Ⱥɛˊɞɟɑɞɡ, ůɡɛɓɎɚɚɞɜŰŬɠ ůŰɖ ɓɘɤůɘɛɧŰɖŰɎ Űɞɡɠ. ȺɝŬɘŰɑŬɠ Űɖɠ ůŰŮɜɐɠ ůɢɏůɖɠ Űɞɡ ɄɞɚɘŰɘůɛɞɨ əŬɘ 

Űɖɠ ȺəˊŬɑŭŮɡůɖɠ, ůŰŬ ˊɚŬɑůɘŬ Űɖɠ ŭɘŬŰɟɘɓɐɠ ŬɡŰɐɠ, ůɢŮŭɘɎůŰɖəŮ ɛɘŬ ɏəŭɞůɖ Űɖɠ ˊɚŬŰűɧɟɛŬɠ, əŬŰɎɚɚɖɚɖ ɔɘŬ 

ŮəˊŬɘŭŮɡŰɘəɐ ɢɟɐůɖ. ȼ ŮəˊŬɘŭŮɡŰɘəɐ ɏəŭɞůɖ Űɞɡ Culture Gate űɏɟŮɘ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɔɜɤůŰɩɜ ɗŮɤɟɘɩɜ ɛɎɗɖůɖɠ 

əŬɘ ɛŬɗɖůɘŬəɩɜ ɞɜŰɞŰɐŰɤɜ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ ˊŬɟɎɝɞɡɜ ŮəˊŬɘŭŮɡŰɘəɧ ŬˊɞŰɏɚŮůɛŬ.  

Ƀɘ əŬɘɜɞŰɧɛŮɠ ůɢŮŭɘŬůŰɘəɏɠ Ŭɟɢɏɠ əŬɘ ɞɘ ˊɟɤŰɧŰɡˊŮɠ ɛŮɗɞŭɞɚɞɔɑŮɠ Ŭɝɘɞɚɧɔɖůɖɠ ɔɘŬ ɏɝɡˊɜŬ ɣɖűɘŬəɎ 

ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ˊɟɞŰɎɗɖəŬɜ ůŰŬ ˊɚŬɑůɘŬ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘŬŰɟɘɓɐɠ, ɏɔɘɜŬɜ Ůɡɟɏɤɠ ŬˊɞŭŮəŰɏɠ Ŭˊɧ Űɖɜ 

ŮˊɘůŰɖɛɞɜɘəɐ əɞɘɜɧŰɖŰŬ. ɇŬ ɣɖűɘŬəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ůɢŮŭɘɎůŰɖəŬɜ, ɡɚɞˊɞɘɐɗɖəŬɜ əŬɘ ŬɝɘɞɚɞɔɐɗɖəŬɜ, 

ˊŬɟɞɡůɘɎůŰɖəŬɜ ůŮ ɛŮɔɎɚŬ ŭɘŮɗɜɐ ŮˊɘůŰɖɛɞɜɘəɎ ůɡɜɏŭɟɘŬ Űɖɠ əɚɖɟɞɜɞɛɘɎɠ Űɞɡ ɄɞɚɘŰɘůɛɞɨ əŬɘ Űɖɠ ˊɚɖɟɞűɞɟɘəɐɠ 

ůŰɖɜ ȺɚɚɎŭŬ əŬɘ ůŰɞ ŮɝɤŰŮɟɘəɧ, Ůɜɩ ɏɢɞɡɜ ŭɖɛɞůɘŮɡɗŮɑ ůŮ ŭɘŮɗɜɐ ŮˊɘůŰɖɛɞɜɘəɎ ˊŮɟɘɞŭɘəɎ.    



 
 

Design and Evaluation Methodologies of Intelligent  Digital  Environments for Culture and 

Society 

ZOIS KOUKOPOULOS 

Abstract 

Welcoming the new digital era, Culture and Cultural Heritage constantly integrate numerous technological 

applications in a daily basis, both in research and in everyday practice. This dissertation hosts an extended study of 

scientific literature that gathers a plethora of digital systems which support various cultural disciplines with their 

services. That study indicates that the wide majority of digital services, which have been proposed until this day, aim 

at supporting procedures like digitization, digital preservation, but also organization and public notification of 

cultural information. In this dissertation, we try to imprint the next step in the relation between Information 

Technology and Culture, given the fact that technology evolves rapidly and feeds humanity with new achievements, 

daily (Internet of Things, Augmented and Virtual Reality, Semantic Web, Unmanned Aerial Vehicles). The answer 

proposed by this dissertation is the modernization of digital services that support the management (recording, 

digitization, organization, dissemination, exploitation) of cultural information in order to become more up-to-date, 

adaptable, scalable, personalized and effective or else more ñintelligentò. We propose the creation of intelligent 

digital environments which are designed in order to offer intelligent services for Culture and Cultural Heritage, in a 

modern way, but also to support the sustainability of the institutes that operates them. According to scientific 

literature, a digital environment is characterized as ñintelligentò when it tries to mimic the fundamental skills of 

humans and nature in order to achieve constant progress in solving complex problems. For this dissertation, an 

intelligent digital environment (services platform, system) for Culture and Cultural Heritage should be designed in a 

way that it offers intelligent digital services to professionals and simple enthusiasts of Culture, it fosters a sense of 

trust to its users in relation to the management of cultural information, it offers services regardless of time and userôs 

location, it visualizes cultural information in a way that responds to the needs of each user, it disseminates cultural 

information as widely as possible and it raises awareness about issues concerning the preservation of cultural 

heritage. A series of research questions emerge directly: How can we design a modern intelligent digital 

environment for Culture and Cultural Heritage? How can we evaluate the level of satisfaction of the environmentôs 

users that use it and the institutes that operate it?  

Studying international literature we ended up in a series of design challenges that can be found in intelligent 

digital environments, today. Taking research a step further, we adapted those challenges to intelligent digital 

environments designed to operate in the area of Culture and Cultural Heritage. In particular, we propose design 

principles which create modern, scalable and adaptive environments with the optimal cost. We present modern 

visualization techniques for cultural data presentation according to the purpose of each environment as well as 

techniques and protection mechanisms for the environments and their data aiming at enhancing their security and 

creating a sense of trust to their users. We propose the integration of digital services that support the active user 

participation in the process of collecting digital cultural data from a modern digital platform for Culture. Moreover, 

cultural institutes that decide to operate an intelligent digital environment, anticipate from the environment to 

contribute to the instituteôs sustainability with its intelligent services. We propose a series of principles for the 

design of dissemination and exploitation services, which should be offered by a modern intelligent digital 

environment that manages cultural information. Based on the above principles, we introduce specific design 

methodologies of intelligent digital cultural environments. Combining basic characteristics of widely accepted 

evaluation methods for environments that offer digital services, we enhance current literature proposing a series of 

innovative evaluation methodologies suitable for intelligent environments that manage, disseminate and exploit 

cultural information. Those methodologies serve various purposes like the emergence of innovative intelligent 

services offered by an environment when it is compared with similar systems, the evaluation of the technical 



 
 

features of each digital service offered by the environment, but also the impact that the use of a digital cultural 

environment may have on its users on a personal level and in the relationship between users and society. 

Design and evaluation methodologies proposed by this dissertation have been tested in practice through the 

creation and operation of three different intelligent digital environments that manage cultural data. In particular: (i) 

The intelligent environment PARAIDS manages popular carnival events (outdoor cultural environments), which 

attract large crowds of spectators and participants. The system offers intelligent digital tools for the management of 

the event in real time, suitable for usage by event organizers. By consistently serving the goal of sustainability, 

PARAIDS offers intelligent services for the dissemination of the event to the broad public, as well as services that 

could generate revenue for the organizers and, at the same time, add value to the local economies. (ii ) The intelligent 

environment Active Visitor offers innovative Augmented Reality and digital socialization services in libraries 

(indoor cultural environments) transforming the traditional library in a space of innovation and socialization. The 

system offers interactive Augmented Reality services allowing the users to interact digitally with the physical book, 

while supporting the communication among the visitors of the library by urging them to form ad-hoc social 

networks and exchange opinions in the library space. The sustainability of a library that hosts an installation of 

Active Visitor is promoted through a special digital service, available for purchase by the library visitors, which 

personalizes the process of book reading. (iii ) The online participatory digital platform Culture Gate is a 

multipurpose digital environment addressing to specialists and enthusiasts of Culture and Cultural Heritage. Culture 

Gate gathers, organizes and disseminates cultural information to a global audience. The platform asks its users to 

participate actively in the process of collecting cultural content and implements a number of mechanisms to protect 

user contributions, in order to instill a sense of trust to platform users. Moreover, the platform supports two 

intelligent mobile applications that help users to record, digitize and preserve cultural content, when it is created and 

also reach nearby cultural heritage points, in real-time. Platform content and services have been designed in a way 

that allows their exploitation by institutes associated with the fields of Cultural Heritage, Tourism or Commerce, 

contributing to their sustainability. Due to the close relationship between Culture and Education, an educational 

version of Culture Gate was designed in the context of this dissertation. Culture Gate educational version integrates 

the characteristics of well-known learning theories and learning entities that can produce educational results. 

The innovative design and evaluation methodologies for intelligent cultural environments proposed in the 

context of this dissertation, have been widely accepted by the scientific community. The digital environments that 

have been designed, implemented and evaluated, were presented in international conferences of Culture, Cultural 

Heritage and Information Technology in Greece and abroad, and have been published in international scientific 

journals.    
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ɄɅɃȿɃũɃɆ 

çɇŬ ˊɎɜŰŬ ɟŮɘ, ɛɖŭɏˊɞŰŮ əŬŰɎ Ű' ŬɡŰɧ ɛɏɜŮɘɜè. ɀŮ ɞəŰɩ ɚɏɝŮɘɠ ɞ ŬɟɢŬɑɞɠ ȰɚɚɖɜŬɠ űɘɚɧůɞűɞɠ ȼɟɎəɚŮɘŰɞɠ 

ˊŮɟɘɏɔɟŬɣŮ Űɖ ɔɟŬɛɛɘəɧŰɖŰŬ Űɞɡ ɢɟɧɜɞɡ, Űɞ ŬɜŬˊɧűŮɡəŰɞ Űɖɠ ŬɚɚŬɔɐɠ, Űɞ ˊŬɟŮɚɗɧɜ, Űɞ ˊŬɟɧɜ əŬɘ Űɞ ɛɏɚɚɞɜ Űɖɠ 

ŬɜɗɟɤˊɧŰɖŰŬɠ. Ƀ ɢɟɧɜɞɠ əɡɚɎ əŬɘ ɛŬɕɑ Űɞɡ űɏɟɜŮɘ Űɖɜ Ŭˊɞŭɧɛɖůɖ əŬɘ Űɖɜ ŬɜŬůɨůŰŬůɖ, Űɞ ɗɎɜŬŰɞ əŬɘ Űɖ ɔɏɜɜɖůɖ, 

Űɖɜ əŬŰŬůŰɟɞűɐ əŬɘ Űɖ ŭɖɛɘɞɡɟɔɑŬ, ůŮ ɏɜŬɜ ŬɏɜŬɞ əɨəɚɞ ˊɞɡ űŬɜŮɟɩɜŮɘ ɧɚŮɠ Űɘɠ ŬɟŮŰɏɠ əŬɘ ŰŬ ɛŬɨɟŬ ůŰɑɔɛŬŰŬ Űɖɠ 

Ŭɜɗɟɩˊɘɜɖɠ űɡɚɐɠ. ɆŮ ɧɚɖ Űɖ ŭɘŬŭɟɞɛɐ Űɖɠ Ŭɜɗɟɩˊɘɜɖɠ ɨˊŬɟɝɖɠ, ůɨɜŰɟɞűɞɠ Űɞɡ ȷɜɗɟɩˊɞɡ ɡˊɐɟɝŮ əŬɘ ůɡɜŮɢɑɕŮɘ 

ɜŬ ŮɑɜŬɘ ɞ ˊɞɚɘŰɘůɛɧɠ əŬɘ Űɞ ŬɏɜŬɞ ŬˊɧŰɞəɧ Űɞɡ, ɖ əɚɖɟɞɜɞɛɘɎ Űɞɡ ˊɞɚɘŰɘůɛɞɨ. ɀɏůŬ ůŰɖɜ ˊɞɟŮɑŬ Űɞɡ ɢɟɧɜɞɡ, Ŭˊɧ 

Űɘɠ ŬɜŬˊŬɟŬůŰɎůŮɘɠ Űɖɠ əŬɗɖɛŮɟɘɜɧŰɖŰŬɠ Űɤɜ ˊɟɩŰɤɜ Ŭɜɗɟɩˊɤɜ, ˊɞɡ ůəɎɚɘůŬɜ ůŰɞ ɓɟɎɢɞ Űɖɠ ůˊɖɚɘɎɠ Űɞ əɡɜɐɔɘ 

əŬɘ Űɞɜ ˊɧɚŮɛɞ, ɛɏɢɟɘ Űɞ əɎɚɚɞɠ Űɤɜ ŬɟɢɘŰŮəŰɞɜɘəɩɜ ŬɟɘůŰɞɡɟɔɖɛɎŰɤɜ Űɖɠ ȷɟɢŬɑŬɠ ȺɚɚɎŭŬɠ əŬɘ Ŭˊɧ Űɖɜ ˊɘůŰɐ 

əŬŰŬɔɟŬűɐ Űɖɠ Ŭɜɗɟɩˊɘɜɖɠ ɣɡɢɐɠ əŬɘ ůəɏɣɖɠ Ŭˊɧ Űɞɜ William Shakespeare ɛɏɢɟɘ Űɖ ũəɞɡɏɟɜɘəŬ əŬɘ Űɖɜ 

ŬɜŬˊŬɟɎůŰŬůɖ Űɖɠ űɟɑəɖɠ Űɞɡ ˊɞɚɏɛɞɡ Ŭˊɧ Űɞɜ Pablo Picasso, ɞ ˊɞɚɘŰɘůɛɧɠ ůɡɜŮɢɑɕŮɘ ɜŬ ŭɘŭɎůəŮɘ, ɜŬ ˊŬɟɖɔɞɟŮɑ, 

ɜŬ ɞŭɖɔŮɑ, ɜŬ ůɡɜŮŰɑɕŮɘ, ɜŬ ˊɟɞŮɘŭɞˊɞɘŮɑ əŬɘ ɜŬ ůɡɜŬɟˊɎɕŮɘ Űɞɜ ȯɜɗɟɤˊɞ. 

Ƀ ɢɟɧɜɞɠ ɏɟŮɡůŮ əŬɘ ɖ ŬɜɗɟɤˊɧŰɖŰŬ ůɡɜŬɜŰɐɗɖəŮ ɛŮ Űɖɜ ŮˊɘůŰɐɛɖ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ɛŮ Űɖɜ ŰŮɢɜɞɚɞɔɑŬ. ɀɏůŬ 

Ŭˊɧ Űɖ ůɡɜŮɢɐ Ůɝɏɚɘɝɖ Űɤɜ ŮˊɘůŰɖɛɩɜ Űɤɜ ɀŬɗɖɛŬŰɘəɩɜ, Űɖɠ ūɡůɘəɐɠ əŬɘ Űɖɠ ɉɖɛŮɑŬɠ, ɖ Ŭɜɗɟɩˊɘɜɖ ŭɘŬɜɧɖůɖ 

ɏűŰŬůŮ ůŰɞ ŮˊɑˊŮŭɞ ɜŬ əŬŰŬɜɞŮɑ əŬɘ ɜŬ ŮɟɛɖɜŮɨŮɘ Űɞ űɡůɘəɧ ˊŮɟɘɓɎɚɚɞɜ əŬɘ Űɞ ůɨɛˊŬɜ, ɜŬ ˊɞůɞŰɘəɞˊɞɘŮɑ ɡˊŬɟəŰɎ 

əŬɘ ŬűɖɟɖɛɏɜŬ ɚɞɔɘəɎ ɛŮɔɏɗɖ əŬɘ ɜŬ əŬŰŬůəŮɡɎɕŮɘ ůɡɜɗŮŰɘəɎ ɡɚɘəɎ. Ƀɘ ɓŬůɘəɏɠ ɗŮŰɘəɏɠ ŮˊɘůŰɐɛŮɠ (ɀŬɗɖɛŬŰɘəɎ, 

ūɡůɘəɐ, ɉɖɛŮɑŬ) ɞŭɐɔɖůŬɜ Űɖɜ ŬɜɗɟɤˊɧŰɖŰŬ ůŰɖɜ ŮűŮɨɟŮůɖ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ əŬɘ ůŰɞ ŭŮɨŰŮɟɞ ɛɘůɧ Űɞɡ 20ɞɡ ŬɘɩɜŬ 

ůŰɖɜ ŬɜɎˊŰɡɝɖ Űɖɠ ŮˊɘůŰɐɛɖɠ Űɖɠ Ʉɚɖɟɞűɞɟɘəɐɠ. ɇŬ ůɨɔɢɟɞɜŬ ŰŮɢɜɞɚɞɔɘəɎ ŮˊɘŰŮɨɔɛŬŰŬ Űɖɠ Ʉɚɖɟɞűɞɟɘəɐɠ, ɛŮ 

Űɞɜ Ůɝɞˊɚɘůɛɧ, Űɖ ŭɘəŰɨɤůɖ əŬɘ ŰŬ ɚɞɔɘůɛɘəɎ Űɖɠ, ŭɘŮɛɓɧɚɖůŬɜ ɧɚɞɡɠ Űɞɡɠ ŰɞɛŮɑɠ Űɖɠ Ŭɜɗɟɩˊɘɜɖɠ ɕɤɐɠ əŬɘ 

ŭɟŬůŰɖɟɘɧŰɖŰŬɠ əŬɘ ˊɟɞůɏűŮɟŬɜ ɜɏŮɠ ŭɡɜŬŰɧŰɖŰŮɠ ˊɞɡ ɞɘ Ɏɜɗɟɤˊɞɘ ɛɧɜɞ ɛˊɞɟɞɨůŬɜ ɜŬ ɞɜŮɘɟŮɡŰɞɨɜ ɛɏɢɟɘ ŰɧŰŮ. Ƀ 

ɞ́ɚɘŰɘůɛɧɠ ŭŮɜ ɏɛŮɘɜŮ ŬůɡɔəɑɜɖŰɞɠ Ŭˊɧ Űɘɠ ɜɏŮɠ ˊɟɞɞˊŰɘəɏɠ, ŬɜŬɔɜɤɟɑɕɞɜŰŬɠ Ŭˊɧ ˊɞɚɨ ɜɤɟɑɠ ŰŬ ŮɡŮɟɔŮŰɐɛŬŰŬ Űɖɠ 

Ůˊɞɢɐɠ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ. Ƀɘ ŮˊɘŰɟŬˊɏɕɘɞɘ əŬɘ űɞɟɖŰɞɑ ɡˊɞɚɞɔɘůŰɏɠ, ŰŬ ɏɝɡˊɜŬ əɘɜɖŰɎ ŰɖɚɏűɤɜŬ, ɞɘ ŰɟɘůŭɘɎůŰŬŰɞɘ 

ŮəŰɡˊɤŰɏɠ, ɞɘ ůŬɟɤŰɏɠ, ŰŬ ɔɡŬɚɘɎ ŮˊŬɡɝɖɛɏɜɖɠ əŬɘ Ůɘəɞɜɘəɐɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ, ŰŬ ŰɞˊɘəɎ ŭɑəŰɡŬ ɡˊɞɚɞɔɘůŰɩɜ əŬɘ 

Űɞ ȹɘŬŭɑəŰɡɞ (ȲɜŰŮɟɜŮŰ), ɞ ŮɝŮɘŭɘəŮɡɛɏɜɞɠ Ůɝɞˊɚɘůɛɧɠ əŬŰŬɔɟŬűɐɠ əŬɘ ɣɖűɘɞˊɞɑɖůɖɠ əŬɘ ŰŬ ɛɖ-ŮˊŬɜŭɟɤɛɏɜŬ 

ɘˊŰɎɛŮɜŬ ɞɢɐɛŬŰŬ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ˊɚɏɞɜ ŮɡɟɨŰŬŰŬ ůŰɖɜ əŬŰŬɔɟŬűɐ, ɣɖűɘɞˊɞɑɖůɖ, ŭɘŬŰɐɟɖůɖ, ŬˊɞɗɐəŮɡůɖ, 

ɛŮŰɎŭɞůɖ əŬɘ ŭɘŬɛɞɘɟŬůɛɧ ŬˊŰɐɠ əŬɘ Ɏɡɚɖɠ ˊɞɚɘŰɘůɛɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ. ȺɝŮɘŭɘəŮɡɛɏɜŬ ɚɞɔɘůɛɘəɎ ŮˊɘŰɟɏˊɞɡɜ ůŰɞɡɠ 

ŮˊɘůŰɐɛɞɜŮɠ Űɖɠ əɚɖɟɞɜɞɛɘɎɠ ɜŬ ŭɘŬɢŮɘɟɘůŰɞɨɜ ŰŬ ˊɞɚɘŰɘůɛɘəɎ ŭŮŭɞɛɏɜŬ ɛŮ ɧˊɞɘɞɜ Űɟɧˊɞ ɗɏɚɞɡɜ, Ůɜɩ ŭɖɛɧůɘɞɘ 

ɘůŰɧŰɞˊɞɘ əŬɘ əɘɜɖŰɏɠ ŮűŬɟɛɞɔɏɠ ŮˊɘŰɟɏˊɞɡɜ ůŮ ɧɚɞɡɠ Űɞɡɠ ɗɘŬůɩŰŮɠ Űɖɠ əɚɖɟɞɜɞɛɘɎɠ ɜŬ ɏɟɗɞɡɜ ůŮ ŮˊŬűɐ ɛŮ Űɖɜ 

ˊɞɚɘŰɘůɛɘəɐ ˊɚɖɟɞűɞɟɑŬ Ŭˊɧ ɞˊɞɡŭɐˊɞŰŮ əŬɘ ɞˊɞŰŮŭɐˊɞŰŮ ɛɏůɤ Űɤɜ ˊɟɞůɤˊɘəɩɜ Űɞɡɠ ɡˊɞɚɞɔɘůŰɩɜ ɐ əŬŰɎ Űɖ 

ŭɘɎɟəŮɘŬ ɛɘŬɠ ɓɧɚŰŬɠ ůŰɖɜ ɨˊŬɘɗɟɞ ɛɏůɤ Űɤɜ ɏɝɡˊɜɤɜ əɘɜɖŰɩɜ Űɞɡɠ ŰɖɚŮűɩɜɤɜ.    

ɆŰɖɜ Ŭɡɔɐ Űɞɡ 21ɞɡ ŬɘɩɜŬ, ɖ Ʉɚɖɟɞűɞɟɘəɐ ŮˊŮűɨɚŬůůŮ ůŰɖɜ ȷɜɗɟɤˊɧŰɖŰŬ ŰɟɑŬ ŰŮɟɎůŰɘŬ ɓɐɛŬŰŬ. ȷɜ əŬɘ Űɞ 

ȹɘŬŭɑəŰɡɞ ɏəŬɜŮ Űɖɜ ŮɛűɎɜɘůɐ Űɞɡ ůŰŬ Űɏɚɖ Űɞɡ 20ɞɡ ŬɘɩɜŬ, ŮɜŰɞɨŰɞɘɠ ɖ ŰɟɞɛŬəŰɘəɐ ɏəɟɖɝɖ ůŰɖ ɢɟɐůɖ Űɞɡ 

ůɡɜŰŮɚɏůɗɖəŮ ɛŮŰɎ Űɞ 2000 əŬɘ, ɘŭɘŬɑŰŮɟŬ, ɛŮŰɎ Űɖɜ ŮɛűɎɜɘůɖ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰŮɟɤɜ ɛɖɢŬɜɩɜ ŬɜŬɕɐŰɖůɖɠ ɧˊɤɠ Űɞ 

Google search engine. ɆŰɘɠ ɛɏɟŮɠ ɛŬɠ, ˊɎɜɤ Ŭˊɧ 3.5 ŭɘůŮəŬŰɞɛɛɨɟɘŬ Ɏɜɗɟɤˊɞɘ ɢɟɖůɘɛɞˊɞɘɞɨɜ əŬɗɖɛŮɟɘɜɎ Űɞ 

ȹɘŬŭɑəŰɡɞ əŬɘ ɓŬůɑɕɞɜŰŬɘ ɞɡůɘŬůŰɘəɎ ůŮ ŬɡŰɧ ɔɘŬ Űɖɜ ŮəŰɏɚŮůɖ ɛɘəɟɧŰŮɟɤɜ ɐ ɛŮɔŬɚɨŰŮɟɤɜ ŮɟɔŬůɘɩɜ. ȼ 

ŮˊɘəɟɎŰɖůɖ Űɞɡ ȹɘŬŭɘəŰɨɞɡ ɞŭɐɔɖůŮ ůŰɞ ɜŬ űŰɎůŮɘ ɖ ɣɖűɘɞˊɞɘɖɛɏɜɖ əɚɖɟɞɜɞɛɘɎ Űɞɡ ˊɞɚɘŰɘůɛɞɨ ůɢŮŭɧɜ ůŮ əɎɗŮ 

ůˊɑŰɘ əŬɘ ůŮ əɎɗŮ ɔŮɘŰɞɜɘɎ ůŮ ɞɚɧəɚɖɟɞ Űɞɜ əɧůɛɞ. ȾɎɗŮ Ɏɜɗɟɤˊɞɠ, ůŮ ɞˊɞɘɞŭɐˊɞŰŮ ɛɏɟɞɠ Űɞɡ əɧůɛɞɡ, 

ɞˊɞɘŬŭɐˊɞŰŮ ɩɟŬ, ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůŮɘ ɏɜŬ ɡˊɞɚɞɔɘůŰɘəɧ ůɨůŰɖɛŬ əŬɘ ɛɏůɤ Űɞɡ ȹɘŬŭɘəŰɨɞɡ ɜŬ ˊɟɞůˊŮɚɎůŮɘ 

Űɖ ůɡɚɚɞɔɐ ŮəɗŮɛɎŰɤɜ Űɞɡ ɀɞɡůŮɑɞɡ Űɞɡ ȿɞɨɓɟɞɡ ɐ ɜŬ ŭŮɘ ɛɘŬ ˊŬɜɞɟŬɛɘəɐ ɗɏŬ Ŭˊɧ Űɞɜ ŬɟɢŬɘɞɚɞɔɘəɧ ɢɩɟɞ Űɖɠ 

ȷəɟɧˊɞɚɖɠ. Ⱥˊɘˊɚɏɞɜ, ɛɏůɤ Űɞɡ ȹɘŬŭɘəŰɨɞɡ ŮˊɤűŮɚɐɗɖəŮ ˊŮɟŬɘŰɏɟɤ ɖ ŮˊɘůŰɖɛɞɜɘəɐ əɞɘɜɧŰɖŰŬ Űɞɡ ɢɩɟɞɡ Űɤɜ 

ŬɜɗɟɤˊɘůŰɘəɩɜ ŮˊɘůŰɖɛɩɜ. Ƀɘ ŮˊɘůŰɐɛɞɜŮɠ ɏɢɞɡɜ ŬˊɞəŰɐůŮɘ ˊɟɧůɓŬůɖ ůŮ ɏɜŬɜ ŰŮɟɎůŰɘɞ ɧɔəɞ ˊɞɚɘŰɘůɛɘəɩɜ 

ŭŮŭɞɛɏɜɤɜ əŬɘ ŮˊɘůŰɖɛɞɜɘəɩɜ ŮɟɔŬůɘɩɜ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůɞɡɜ əŬŰɎ Űɞ ŭɞəɞɨɜ, Ůɜɩ ɛˊɞɟɞɨɜ ɜŬ 

ŮɜŰɞˊɑůɞɡɜ əŬɘ ɜŬ ŬɜŰŬɚɚɎɝɞɡɜ ˊɚɖɟɞűɞɟɑŮɠ ɛŮ ůɡɜŬŭɏɚűɞɡɠ Űɞɡɠ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŮ əɎˊɞɘɞ Ɏɚɚɞ ɛɏɟɞɠ Űɞɡ 

əɧůɛɞɡ ˊɟɞɤɗɩɜŰŬɠ Űɖ ŭɘŮˊɘůŰɖɛɞɜɘəɐ ůɡɜŮɟɔŬůɑŬ. 
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ȼ ɔɏɜɜɖůɖ, ŮɝɎˊɚɤůɖ əŬɘ ŮŭɟŬɑɤůɖ Űɤɜ ɏɝɡˊɜɤɜ əɘɜɖŰɩɜ ŰɖɚŮűɩɜɤɜ (smartphones)  ɐŰŬɜ ɖ ŭŮɨŰŮɟɖ ůˊɞɡŭŬɑŬ 

ůɡɜŮɘůűɞɟɎ Űɖɠ Ʉɚɖɟɞűɞɟɘəɐɠ ůŰɞɜ 21ɞ ŬɘɩɜŬ. ȸŬůɘɕɧɛŮɜŬ ůŰɘɠ ŰŮɢɜɞɚɞɔɑŮɠ Űɤɜ ŬůɨɟɛŬŰɤɜ ŭɘəŰɨɤɜ əŬɘ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ ɔŮɤɔɟŬűɘəɐɠ ŰɞˊɞɗŮůɑŬɠ (GPS), ŰŬ ɏɝɡˊɜŬ əɘɜɖŰɎ ŰɖɚɏűɤɜŬ ŭɑɜɞɡɜ Űɖ ŭɡɜŬŰɧŰɖŰŬ ůŰɞɡɠ ɢɟɐůŰŮɠ Űɞɡɠ 

ɜŬ ůɡɜŭŮɗɞɨɜ ůŰɞ ȹɘŬŭɑəŰɡɞ, ɜŬ əŬŰŮɓɎůɞɡɜ əŬɘ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůɞɡɜ ŮűŬɟɛɞɔɏɠ ˊŬɜŰɧɠ Ůɑŭɞɡɠ, əŬɗɩɠ əɘɜɞɨɜŰŬɘ, 

ɜŬ əŬŰŬɔɟɎɣɞɡɜ ŮɛˊŮɘɟɑŮɠ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ əŬɘ ɜŬ ɛɞɘɟŬůŰɞɨɜ ŬˊɧɣŮɘɠ əŬɘ ˊɟɞůɤˊɘəɏɠ ůŰɘɔɛɏɠ ɛŮ Űɞ Ůɡɟɨ 

əɞɘɜɧ. ɄŮɟɑˊɞɡ 2,5 ŭɘůŮəŬŰɞɛɛɨɟɘŬ Ɏɜɗɟɤˊɞɘ ɏɢɞɡɜ, ůɐɛŮɟŬ, ɏɜŬɜ ɏɝɡˊɜɞ ɣɖűɘŬəɧ ɓɞɖɗɧ ůŰŬ ŬəɟɞŭɎɢŰɡɚɎ Űɞɡɠ 

əŬɘ ɛˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůɞɡɜ ˊɎɜɤ Ŭˊɧ 4 ŮəŬŰɞɛɛɨɟɘŬ əɘɜɖŰɏɠ ŮűŬɟɛɞɔɏɠ. ɇŬ ɏɝɡˊɜŬ əɘɜɖŰɎ ŰɖɚɏűɤɜŬ 

ɎɚɚŬɝŬɜ əŬɘ ůɡɜŮɢɑɕɞɡɜ ɜŬ ŬɚɚɎɕɞɡɜ ɟŬɔŭŬɑŬ Űɖ ɕɤɐ, Űɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ, Űɖ ůɡɛˊŮɟɘűɞɟɎ Ŭəɧɛɖ əŬɘ Űɘɠ ŬˊɧɣŮɘɠ 

Űɞɡ əɎɗŮ Ŭɜɗɟɩˊɞɡ. ɉɘɚɘɎŭŮɠ ŮűŬɟɛɞɔɏɠ ŬˊŮɡɗɨɜɞɜŰŬɘ ůŮ ɗɘŬůɩŰŮɠ əŬɘ ŮˊŬɔɔŮɚɛŬŰɑŮɠ Űɞɡ ˊɞɚɘŰɘůɛɞɨ ɐ ůŮ 

ŮˊɘůəɏˊŰŮɠ ɛɘŬɠ ŰɞˊɞɗŮůɑŬɠ ˊɞɚɘŰɘůŰɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ. Ƀɘ ŮűŬɟɛɞɔɏɠ ŬɡŰɏɠ ɛˊɞɟɞɨɜ ɜŬ ɓɞɖɗɐůɞɡɜ ůŰɖɜ ɎɛŮůɖ 

ɣɖűɘɞˊɞɑɖůɖ əŬɘ ŬˊɞɗɐəŮɡůɖ ˊɟɤŰɞɔŮɜɞɨɠ ˊɞɚɘŰɘůɛɘəɞɨ ˊŮɟɘŮɢɞɛɏɜɞɡ, ɧŰŬɜ ŬɡŰɧ ŭɖɛɘɞɡɟɔŮɑŰŬɘ, ŬɚɚɎ əŬɘ ůŰɖɜ 

ŮˊŬɔɔŮɚɛŬŰɘəɐ ŭɘŬɢŮɑɟɘůɖ ˊɞɚɘŰɘůɛɘəɩɜ ŭŮŭɞɛɏɜɤɜ. Ⱥˊɘˊɚɏɞɜ, ɛˊɞɟɞɨɜ ɜŬ ɡˊɞůŰɖɟɑɝɞɡɜ Űɖ ŭɘɎɢɡůɖ ˊɞɚɘŰɘůɛɘəɐɠ 

ˊɚɖɟɞűɞɟɑŬɠ ůŰɞ Ůɡɟɨ əɞɘɜɧ əŬɘ Űɖɜ ŮɡŬɘůɗɖŰɞˊɞɑɖůɖ Űɤɜ ɜŮɧŰŮɟɤɜ ɢɟɖůŰɩɜ ɔɘŬ Űɞɜ ˊɞɚɘŰɘůɛɧ. ɈˊɎɟɢɞɡɜ 

ŮűŬɟɛɞɔɏɠ ˊɞɡ ŮɑɜŬɘ ˊɞɚɨŰɘɛŬ ŮɟɔŬɚŮɑŬ ůŰɖɜ ŮəˊŬɘŭŮɡŰɘəɐ ˊɟŬəŰɘəɐ, Ůɜɩ ɎɚɚŮɠ ɓɞɖɗɞɨɜ ůŮ ˊɘɞ ˊɟŬəŰɘəɎ ɗɏɛŬŰŬ 

ɧˊɤɠ ůŰɖɜ ˊɚɞɐɔɖůɖ Űɤɜ ɢɟɖůŰɩɜ ůŮ ɢɩɟɞɡɠ ˊɞɚɘŰɘůɛɞɨ ŮɑŰŮ ɞɘ ɢɟɐůŰŮɠ ɓɟɑůəɞɜŰŬɘ ɛɏůŬ ůŰɞ ɢɩɟɞ ɐ 

ŬˊɞɛŬəɟɡůɛɏɜŬ. ȯɚɚŮɠ ŮűŬɟɛɞɔɏɠ ŭɑɜɞɡɜ Űɖ ŭɡɜŬŰɧŰɖŰŬ ůŮ ŮˊɘůŰɐɛɞɜŮɠ ˊɞɡ ŮɟɔɎɕɞɜŰŬɘ ůŮ ŬɢŬɟŰɞɔɟɎűɖŰŮɠ 

ˊŮɟɘɞɢɏɠ ɜŬ ŭɘŬɛɞɘɟŬůŰɞɨɜ əŬɘ ɜŬ Ŭɝɘɞɚɞɔɐůɞɡɜ ɛɘŬ ŬɜŬəɎɚɡɣɖ ɛŮ ůɡɜŬŭɏɚűɞɡɠ Űɞɡɠ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŮ ɛŬəɟɘɜɏɠ 

ŰɞˊɞɗŮůɑŮɠ, ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ. ȺɑɜŬɘ Űɧůɞ ɛŮɔɎɚɖ ɖ ˊɞůɧŰɖŰŬ Űɤɜ ˊɞɚɘŰɘůɛɘəɩɜ ŮűŬɟɛɞɔɩɜ ɔɘŬ ɏɝɡˊɜŬ əɘɜɖŰɎ 

ŰɖɚɏűɤɜŬ ˊɞɡ əŬɚɨˊŰɞɡɜ ɧɚŬ ŰŬ ŮˊɘůŰɖɛɞɜɘəɎ ˊŮŭɑŬ, ɧɚɞɡɠ Űɞɡɠ Űɨˊɞɡɠ ɢɟɖůŰɩɜ, ɧɚŮɠ Űɘɠ ɖɚɘəɑŮɠ, ɧɚŬ ŰŬ 

ŮɜŭɘŬűɏɟɞɜŰŬ əŬɘ ɛɎɚɘůŰŬ ɛŮ ŮɝŬŰɞɛɘəŮɡɛɏɜɞ Űɟɧˊɞ.  

ȼ ŰɟɑŰɖ ůɡɜŮɘůűɞɟɎ Űɖɠ Ʉɚɖɟɞűɞɟɘəɐɠ ůŰɞɜ ŬɘɩɜŬ ˊɞɡ ɓŬŭɑɕɞɡɛŮ ŮɑɜŬɘ ŰŬ ɛɏůŬ əɞɘɜɤɜɘəɐɠ ŭɘəŰɨɤůɖɠ (social 

media) ˊɞɡ ŮɛűŬɜɑůŰɖəŬɜ ůŰɘɠ Ŭɟɢɏɠ Űɞɡ ŬɘɩɜŬ əŬɘ ɏɢɞɡɜ ŰŬɟŬəɞɡɜɐůŮɘ ůɡɗɏɛŮɚŬ Űɘɠ ŬɜɗɟɩˊɘɜŮɠ əɞɘɜɤɜɑŮɠ ůŮ 

ɞɚɧəɚɖɟɞ Űɞɜ əɧůɛɞ. ɀŮ ɞɟɛɖŰɐɟɘɞ Űɖ ŭɑɣŬ Űɤɜ Ŭɜɗɟɤˊɑɜɤɜ ˊɚŬůɛɎŰɤɜ ɔɘŬ əɞɘɜɤɜɘəɞˊɞɑɖůɖ ˊŬɜŰɧɠ Ůɑŭɞɡɠ, ŰŬ 

ɛɏůŬ əɞɘɜɤɜɘəɐɠ ŭɘəŰɨɤůɖɠ ŬɚɚɎɕɞɡɜ Űɞɜ əɧůɛɞ, ɧˊɤɠ Űɞɜ ɛɎɗŬɛŮ ɛɏůŬ Ŭˊɧ Űɘɠ əɞɘɜɤɜɘəɏɠ əŬŰŬůəŮɡɏɠ əŬɘ 

ŬɜŰɘɚɐɣŮɘɠ Űɤɜ ˊɟɞɖɔɞɨɛŮɜɤɜ Ŭɘɩɜɤɜ. ȳˊɤɠ ŮəɛɡůŰɖɟŮɨɗɖəŮ ɞ Mark Zuckerberg, ˊŬŰɏɟŬɠ Űɞɡ ˊɚɏɞɜ ŭɖɛɞűɘɚɞɨɠ 

ɛɏůɞɡ əɞɘɜɤɜɘəɐɠ ŭɘəŰɨɤůɖɠ Űɞɡ Facebook, çɞ ŬˊɧɚɡŰɞɠ ůŰɧɢɞɠ ŮɑɜŬɘ ɖ ŭɘŬůɨɜŭŮůɖ ɧɚɤɜ Űɤɜ Ŭɜɗɟɩˊɤɜ, ůŮ əɎɗŮ 

ɔɤɜɘɎ Űɞɡ əɧůɛɞɡ, ůŮ ɛɘŬ ˊŬɔəɧůɛɘŬ ɣɖűɘŬəɐ əɞɘɜɧŰɖŰŬè. ȺɑɜŬɘ ŰɏŰɞɘŬ ɖ ŭɘŮɑůŭɡůɖ Űɤɜ ɛɏůɤɜ əɞɘɜɤɜɘəɐɠ 

ŭɘəŰɨɤůɖɠ ůŰɞɜ əɞɘɜɤɜɘəɧ ɘůŰɧ ˊɞɡ ůŮ ˊɞɚɚɏɠ ˊŮɟɘˊŰɩůŮɘɠ ɏɢɞɡɜ ŬˊɞŰŮɚɏůŮɘ ůəŬɚɞˊɎŰɘ ɔɘŬ Űɖɜ ŮɝɎˊɚɤůɖ 

əɞɘɜɤɜɘəɩɜ ŮˊŬɜŬůŰɎůŮɤɜ, ɧˊɤɠ ɖ ȷɟŬɓɘəɐ ȯɜɞɘɝɖ. ɉɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɖɜ ŬɜŬɛűɘůɓɐŰɖŰɖ ŭɨɜŬɛɖ Űɤɜ ɛɏůɤɜ 

əɞɘɜɤɜɘəɐɠ ŭɘəŰɨɤůɖɠ, ɞɘ űɞɟŮɑɠ Űɞɡ ˊɞɚɘŰɘůɛɞɨ ůŮ ɧɚɞ Űɞɜ əɧůɛɞ (ɛɞɡůŮɑŬ, ɓɘɓɚɘɞɗɐəŮɠ, ɗɏŬŰɟŬ, ŬɟɢŬɘɞɚɞɔɘəɞɑ 

ɢɩɟɞɘ, ˊɘɜŬəɞɗɐəŮɠ) ɛˊɞɟɞɨɜ ɜŬ ɛŮŰŬűɏɟɞɡɜ Űɞ ˊɞɚɘŰɘůɛɘəɧ ɛɐɜɡɛŬ ůŮ əɎɗŮ Ɏɜɗɟɤˊɞ, ŮɝŬŰɞɛɘəŮɡɛɏɜŬ əŬɘ ɜŬ 

ɤɗɐůɞɡɜ ˊŮɟɘůůɧŰŮɟɞɡɠ Ŭɜɗɟɩˊɞɡɠ ɜŬ ˊɟɞůŮɔɔɑůɞɡɜ əŬɘ ɜŬ ŬɔŬˊɐůɞɡɜ Űɞɜ ˊɞɚɘŰɘůɛɧ. ɀɏůŬ Ŭˊɧ Űɞ ůɢɖɛŬŰɘůɛɧ 

ɣɖűɘŬəɩɜ əɞɘɜɞŰɐŰɤɜ ˊɞɚɘŰɘůɛɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ ůŰŬ ɛɏůŬ əɞɘɜɤɜɘəɐɠ ŭɘəŰɨɤůɖɠ ŮɜŭɡɜŬɛɩɜŮŰŬɘ ɖ ůɢɏůɖ 

Ŭɜɗɟɩˊɞɡ əŬɘ ˊɞɚɘŰɘůɛɞɨ, Ůɜɩ ŮɜŮɟɔɞˊɞɘŮɑŰŬɘ ɖ ŮɡŬɘůɗɖŰɞˊɞɑɖůɖ Űɤɜ ŬŰɧɛɤɜ ůŮ ɗɏɛŬŰŬ ŭɘŬŰɐɟɖůɖɠ əŬɘ ŭɘɎůɤůɖɠ 

Űɖɠ əɚɖɟɞɜɞɛɘɎɠ ůŰɖɜ ˊŮɟɘɞɢɐ ˊɞɡ ɕɞɡɜ, ŭɟŬůŰɖɟɘɞˊɞɘɞɨɜŰŬɘ ɐ ˊɟɞɏɟɢɞɜŰŬɘ. ɇŬɡŰɧɢɟɞɜŬ, ɖ ŮˊɘŰɡɢɑŬ Űɤɜ ɛɏůɤɜ 

əɞɘɜɤɜɘəɐɠ ŭɘəŰɨɤůɖɠ ɏűŮɟŮ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɖɜ ɏɜɜɞɘŬ Űɖɠ ŮɜŮɟɔɞɨɠ ůɡɛɛŮŰɞɢɐɠ Űɤɜ ɢɟɖůŰɩɜ. ɇŬ ɛɏůŬ 

əɞɘɜɤɜɘəɐɠ ŭɘəŰɨɤůɖɠ ŮɑɜŬɘ ɣɖűɘŬəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ɕɖŰɞɨɜ Ŭˊɧ Űɞɡɠ ɢɟɐůŰŮɠ Űɞɡɠ ɜŬ ůɡɜŮɘůűɏɟɞɡɜ 

ˊɟɞůɤˊɘəɧ ɣɖűɘŬəɧ ˊŮɟɘŮɢɧɛŮɜɞ əɞɘɜɤɜɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ. ȹɘŭŬůəɧɛŮɜŬ Ŭˊɧ Űɖɜ ŮˊɘŰɡɢɑŬ Űɤɜ ɛɏůɤɜ əɞɘɜɤɜɘəɐɠ 

ŭɘəŰɨɤůɖɠ, ŰŬ ɣɖűɘŬəɎ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɚɚɏɠ űɞɟɏɠ ŬˊŮɡɗɨɜɞɜŰŬɘ ůŰɞɡɠ ɢɟɐůŰŮɠ Űɞɡɠ ɔɘŬ ɜŬ 

ɓɞɖɗɐůɞɡɜ ůŰɖ ůɡɚɚɞɔɐ ŭŮŭɞɛɏɜɤɜ ɞɨŰɤɠ ɩůŰŮ ɜŬ ůɡɚɚŮɔɞɨɜ ŰŮɟɎůŰɘŮɠ ˊɞůɧŰɖŰŮɠ ˊɞɚɘŰɘůɛɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ ˊɞɡ 

ŭɘŬűɞɟŮŰɘəɎ ɗŬ ɐŰŬɜ ɑůɤɠ ŬɜɏűɘəŰɞ ɜŬ ůɡɔəŮɜŰɟɤɗɞɨɜ. ɆŮ ˊɞɚɚɏɠ ˊŮɟɘˊŰɩůŮɘɠ ŰŬ ŭŮŭɞɛɏɜŬ ŬɡŰɎ ŮɑɜŬɘ ˊɞɚɨŰɘɛɖ 

ˊɟɤŰɞɔŮɜɐɠ ˊɚɖɟɞűɞɟɑŬ, ɧˊɤɠ ɖ əŬŰŬɔɟŬűɐ Ůɜɧɠ ˊɞɚɘŰɘůɛɘəɞɨ ŭɟɩɛŮɜɞɡ ůŰɞ ŭɟɧɛɞ, ɧŰŬɜ ŭɖɛɘɞɡɟɔŮɑŰŬɘ, ɖ ɞˊɞɑŬ 

ŭɘŬűɞɟŮŰɘəɎ ɗŬ ɢɎɜɞɜŰŬɜ ɔɘŬ ˊɎɜŰŬ. ȼ ɘŭɏŬ Űɖɠ ɣɖűɘŬəɐɠ əɞɘɜɤɜɘəɞˊɞɑɖůɖɠ ɛˊɞɟŮɑ ɜŬ ŭɩůŮɘ Ŭəɧɛɖ ɛŮɔŬɚɨŰŮɟɖ 

ɩɗɖůɖ əŬɘ ˊɜɞɐ ůŰɞɜ ɄɞɚɘŰɘůɛɧ əŬɘ ɜŬ ůűɡɟɖɚŬŰɐůŮɘ Űɞ ŭŮůɛɧ Űɞɡ ɄɞɚɘŰɘůɛɞɨ əŬɘ Űɖɠ əɚɖɟɞɜɞɛɘɎɠ Űɞɡ ɛŮ Űɘɠ 

ɜŮɧŰŮɟŮɠ ɔŮɜɘɏɠ. 

ɇŬ ŮɡɟɐɛŬŰŬ Űɖɠ ŬɟɢŬɘɞɚɞɔɘəɐɠ ůəŬˊɎɜɖɠ, ŰŬ ɘůŰɞɟɘəɎ əŰɐɟɘŬ, ŰŬ ɔɟŬˊŰɎ ɘůŰɞɟɘəɎ ŰŮəɛɐɟɘŬ əŬɘ ɞɘ ˊɖɔɏɠ, ŰŬ 

ɚɞɔɞŰŮɢɜɘəɎ əŮɑɛŮɜŬ əŬɘ ɓɘɓɚɑŬ, ɖ əɘɜɖɛŬŰɞɔɟŬűɘəɐ űɘɚɛɞɔɟŬűɑŬ, ŰŬ ɛɞɡůŮɘŬəɎ ŮəɗɏɛŬŰŬ, ɞɘ əŬŰŬɔɟŬűɏɠ 
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ɛɞɡůɘəɩɜ əŬɘ ɗŮŬŰɟɘəɩɜ ˊŬɟŬůŰɎůŮɤɜ ůŮ ŬɜŬɚɞɔɘəɎ ɐ ɣɖűɘŬəɎ ɛɏůŬ, ŰŬ ŮɘəŬůŰɘəɎ ŰŮɢɜɞɡɟɔɐɛŬŰŬ əŬɘ ɧɚɞ Űɞ 

ˊɞɚɘŰɘůɛɘəɧ əŮűɎɚŬɘɞ ˊɞɡ ŬˊɞŰŮɚŮɑ ŰɛɐɛŬ Űɖɠ ŬˊŰɐɠ əɚɖɟɞɜɞɛɘɎɠ (tangible heritage), ɢɟɖůɘɛɞˊɞɘŮɑ Ůŭɩ əŬɘ 

ŭŮəŬŮŰɑŮɠ Űɖɜ Ʉɚɖɟɞűɞɟɘəɐ, Űɞɜ Ůɝɞˊɚɘůɛɧ, Űɖ ŭɘəŰɨɤůɖ əŬɘ Űɘɠ ŮűŬɟɛɞɔɏɠ Űɖɠ ɔɘŬ ɜŬ ɣɖűɘɞˊɞɘɖɗŮɑ, ɜŬ ŭɘŬŰɖɟɖɗŮɑ 

ůŰɞ ŭɘɖɜŮəɏɠ, ɜŬ ɔɑɜŮɘ ŬɜŰɘəŮɑɛŮɜɞ ŬˊɞŰŮɚŮůɛŬŰɘəɐɠ ŭɘŬɢŮɑɟɘůɖɠ, ɜŬ çűɤŰɘůŰŮɑè əŬɘ ɜŬ ŭɘŬɢɡɗŮɑ ůŰɞ Ůɡɟɨ əɞɘɜɧ. 

ȷˊɧ Űɖɜ Ɏɚɚɖ ˊɚŮɡɟɎ, ɏɜŬ Ŭˊɧ ŰŬ ɛŮɔŬɚɨŰŮɟŬ ˊɟɞɓɚɐɛŬŰŬ Űɖɠ Ɏɡɚɖɠ əɚɖɟɞɜɞɛɘɎɠ (intangible heritage) ŮɑɜŬɘ ɖ 

ˊŰɖŰɘəɐ Űɖɠ űɨůɖ. çȰˊŮŬ ˊŰŮɟɧŮɜŰŬè ɏɚŮɔŬɜ ɞɘ ŬɟɢŬɑɞɘ ȰɚɚɖɜŮɠ ŮɜɜɞɩɜŰŬɠ ɧŰɘ ŰŬ ɚɧɔɘŬ űŮɨɔɞɡɜ ůŰɞɜ ŬɏɟŬ əŬɘ 

ɢɎɜɞɜŰŬɘ Űɖɜ ɑŭɘŬ ůŰɘɔɛɐ ˊɞɡ ɚɏɔɞɜŰŬɘ. ȷɜ ɧɛɤɠ ŰŬ ɚɧɔɘŬ ŬɡŰɎ ɏɢɞɡɜ ˊɞɚɘŰɘůɛɘəɐ ŬɝɑŬ; ȷɜ ɏɢɞɡɜ ŮɘˊɤɗŮɑ Ŭˊɧ Űɞɜ 

ɆɤəɟɎŰɖ əŬɘ Űɞɜ ɄɚɎŰɤɜŬ; ȷˊɧ Űɞɜ ȸɘɟɔɑɚɘɞ əŬɘ Űɞ ȹɎɜŰɖ; ȷˊɧ Űɞɜ ɁɑŰůŮ əŬɘ Űɞɜ ŪŮɟɓɎɜŰŮɠ; ȷɜ ŮɑɢŬɜ ŭɘŬůɤɗŮɑ 

ůŮ əɎˊɞɘɞ ɣɖűɘŬəɧ ɛɏůɞ ɞɘ ɟŬɣɤŭɑŮɠ Űɖɠ ȽɚɘɎŭŬɠ əŬɘ Űɖɠ ɃŭɨůůŮɘŬɠ, ɧˊɤɠ Űɘɠ ŭɘɖɔɐɗɖəŮ ɞ ɑŭɘɞɠ ɞ ȳɛɖɟɞɠ; ȺəŰɧɠ 

Ŭˊɧ Űɞɜ ɚɧɔɞ əŬɘ Űɘɠ ˊɟɞűɞɟɘəɏɠ ˊŬɟŬŭɧůŮɘɠ ɡˊɎɟɢɞɡɜ əŬɘ ɎɚɚŬ ɎɡɚŬ ůŰɞɘɢŮɑŬ ˊɞɡ ɏɢɞɡɜ ůɖɛŬɜŰɘəɐ ˊɞɚɘŰɘůɛɘəɐ 

ŬɝɑŬ ɧˊɤɠ ɖ ɛɞɡůɘəɐ, ɞ ɢɞɟɧɠ, ɞɘ ŰŮɢɜɘəɏɠ ŭɖɛɘɞɡɟɔɑŬɠ ŰŮɢɜɞɡɟɔɖɛɎŰɤɜ, ɖ ůɡɚɚɞɔɘəɐ ɛɜɐɛɖ, ɐ ɞɘ ɗɟɖůəŮɡŰɘəɏɠ 

ŰŮɚŮŰɏɠ. ɀɏɢɟɘ Űɖɜ ŮɛűɎɜɘůɖ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ, ůŰɘɠ Ŭɟɢɏɠ Űɞɡ 20ɞɡ ŬɘɩɜŬ, ɖ Ɏɡɚɖ əɚɖɟɞɜɞɛɘɎ ŬˊɚɎ ɢɎɜɞɜŰŬɜ. ȹŮɜ 

ɡˊɐɟɢŮ əŬɜɏɜŬɠ Űɟɧˊɞɠ ɜŬ ŭɘŬŰɖɟɖɗŮɑ ůŮ ˊɟɤŰɞɔŮɜɏɠ ŮˊɑˊŮŭɞ, ˊŬɟɎ ɛɧɜɞ Ŭˊɧ Űɖɜ əŬŰŬɔɟŬűɐ əɎˊɞɘɤɜ ɛɞɟűɩɜ Űɖɠ 

ůŮ ɔɟŬˊŰɧ əŮɑɛŮɜɞ, ůŰɖɜ ˊɏŰɟŬ, ůŰɞɜ ˊɎˊɡɟɞ ɐ ůŰɞ ɢŬɟŰɑ. ȼ ŮɛűɎɜɘůɖ ŰŮɢɜɞɚɞɔɘəɞɨ Ůɝɞˊɚɘůɛɞɨ, ɧˊɤɠ ɞɘ 

əɘɜɖɛŬŰɞɔɟŬűɘəɏɠ ŰŬɘɜɑŮɠ, ɞɘ əɎɛŮɟŮɠ əŬɘ ɞɘ ˊɚɎəŮɠ ɓɘɜɡɚɑɞɡ, ŮˊɏŰɟŮɣŮ Űɖɜ əŬŰŬɔɟŬűɐ əŬɘ ŭɘɎůɤůɐ ůˊŬɟŬɔɛɎŰɤɜ 

Ɏɡɚɖɠ əɚɖɟɞɜɞɛɘɎɠ. ɆŰɘɠ ɛɏɟŮɠ ɛŬɠ, ɖ ˊɚɐɟɖɠ ŮˊɘəɟɎŰɖůɖ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ, ɛŮ Űɘɠ ŰŮɟɎůŰɘŮɠ ŭɡɜŬŰɧŰɖŰŮɠ ˊɞɡ 

ˊɟɞůűɏɟŮɘ, ŮˊɘŰɟɏˊŮɘ Űɖɜ ɎɛŮůɖ əŬŰŬɔɟŬűɐ, ɣɖűɘɞˊɞɑɖůɖ, ŭɘŬŰɐɟɖůɖ, ŬˊɞɗɐəŮɡůɖ, ŭɘŬɢŮɑɟɘůɖ əŬɘ ɔɜɤůŰɞˊɞɑɖůɖ 

ˊɟɤŰɞɔŮɜɞɨɠ Ɏɡɚɖɠ əɚɖɟɞɜɞɛɘɎɠ, ɧŰŬɜ ŬɡŰɐ ŭɖɛɘɞɡɟɔŮɑŰŬɘ. ȷəɧɛɖ əŬɘ ůŮ ˊŮɟɘˊŰɩůŮɘɠ ˊɞɡ ɖ ˊɞɚɘŰɘůɛɘəɐ ɏəűɟŬůɖ 

ůɡɜŰŮɚŮɑŰŬɘ ůŮ ɛɖ ˊɟɞəŬɗɞɟɘůɛɏɜɞɡɠ ɢɩɟɞɡɠ, ɧˊɤɠ ůŰɞ ŭɟɧɛɞ ɐ ůŰɖɜ ɨˊŬɘɗɟɞ, ɞɘ Ɏɜɗɟɤˊɞɘ ɛˊɞɟɞɨɜ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɐůɞɡɜ Űɞ ɏɝɡˊɜɞ əɘɜɖŰɧ Űɞɡɠ Űɖɚɏűɤɜɞ ɔɘŬ ɜŬ Űɖɜ əŬŰŬɔɟɎɣɞɡɜ əŬɘ ɜŬ Űɖ ŭɘŬůɩůɞɡɜ.  

ȰɢɞɜŰŬɠ ůɖɛŮɘɩůŮɘ ɛŮɔɎɚŮɠ ŮˊɘůŰɖɛɞɜɘəɏɠ ˊɟɞɧŭɞɡɠ ůŮ əɎɗŮ ˊŮŭɑɞ Űɞɡ ɄɞɚɘŰɘůɛɞɨ ŰŬ ˊɟɞɖɔɞɨɛŮɜŬ ɢɟɧɜɘŬ, 

ɛɏůɤ ˊɞɚɚɩɜ əŬɘ ˊɞɚɡɎɟɘɗɛɤɜ ŮɟŮɡɜɖŰɘəɩɜ ɞɛɎŭɤɜ, ɖ Ʉɚɖɟɞűɞɟɘəɐ ɏɢŮɘ əŬɗɘŮɟɤɗŮɑ ůŬɜ ˊɞɚɨŰɘɛɞɠ Ŭɟɤɔɧɠ ɔɘŬ 

Űɞɜ ɄɞɚɘŰɘůɛɧ əŬɘ Űɖɜ əɚɖɟɞɜɞɛɘɎ Űɞɡ. Ƀɘ ŮˊɘůŰɐɛɞɜŮɠ Űɖɠ Ʉɚɖɟɞűɞɟɘəɐɠ ɏɢɞɡɜ ůɢŮŭɘɎůŮɘ əŬɘ ŬɜŬˊŰɨɝŮɘ ɏɜŬ 

ŰŮɟɎůŰɘɞ ˊɚɐɗɞɠ ɣɖűɘŬəɩɜ ɡˊɖɟŮůɘɩɜ ɔɘŬ Űɖɜ ɡˊɞůŰɐɟɘɝɖ ɓŬůɘəɩɜ ŭɘŬŭɘəŬůɘɩɜ ɧˊɤɠ ŮɑɜŬɘ ɖ əŬŰŬɔɟŬűɐ, ɖ 

ɣɖűɘɞˊɞɑɖůɖ, ɖ ɞɟɔɎɜɤůɖ, ɖ ŭɘŬɢŮɑɟɘůɖ əŬɘ ɖ ŭɘɎɢɡůɖ Űɖɠ ˊɞɚɘŰɘůɛɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ. Ʉɞɘɞ ŮɑɜŬɘ ɧɛɤɠ Űɞ ůɐɛŮɟŬ 

əŬɘ Űɞ Ŭɨɟɘɞ ŬɡŰɐɠ Űɖɠ ůɢɏůɖɠ; ȼ ŰŮɢɜɞɚɞɔɑŬ ŭŮɜ ɛɏɜŮɘ ůŰŬɗŮɟɐ əŬɘ əŬɗɖɛŮɟɘɜɎ ŰɟɞűɞŭɞŰŮɑ Űɖɜ ŬɜɗɟɤˊɧŰɖŰŬ ɛŮ 

ɜɏŬ ŮˊɘŰŮɨɔɛŬŰŬ (ȹɘŬŭɑəŰɡɞ Űɤɜ ɄɟŬɔɛɎŰɤɜ, ȺˊŬɡɝɖɛɏɜɖ əŬɘ Ⱥɘəɞɜɘəɐ ɄɟŬɔɛŬŰɘəɧŰɖŰŬ, ɆɖɛŬůɘɞɚɞɔɘəɧɠ ȽůŰɧɠ, 

ɀɖ ȺˊŬɜŭɟɤɛɏɜŬ ȽˊŰɎɛŮɜŬ ɃɢɐɛŬŰŬ). ȼ ŬˊɎɜŰɖůɖ ˊɞɡ ˊɟɞŰŮɑɜŮɘ ŬɡŰɐ ɖ ŭɘŬŰɟɘɓɐ ŮɑɜŬɘ ɞ Ůəůɡɔɢɟɞɜɘůɛɧɠ Űɤɜ 

ɣɖűɘŬəɩɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ ɡˊɞůŰɖɟɑɕɞɡɜ Űɖɠ ŭɘŬŭɘəŬůɑŮɠ ŭɘŬɢŮɑɟɘůɖɠ (əŬŰŬɔɟŬűɐ, ɣɖűɘɞˊɞɑɖůɖ, ɞɟɔɎɜɤůɖ, 

ŭɘɎɢɡůɖ, Ŭɝɘɞˊɞɑɖůɖ) Űɖɠ ˊɞɚɘŰɘůɛɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ ɞɨŰɤɠ ɩůŰŮ ɜŬ ɔɑɜɞɡɜ ˊŮɟɘůůɧŰŮɟɞ ŮˊɑəŬɘɟŮɠ, 

ˊɟɞůŬɟɛɞůŰɘəɏɠ, ŮˊŮəŰɎůɘɛŮɠ, ŮɝŬŰɞɛɘəŮɨɛŮɜŮɠ əŬɘ ŬˊɞŰŮɚŮůɛŬŰɘəɏɠ ɐ Ŭɚɚɘɩɠ ˊɘɞ çɏɝɡˊɜŮɠè. ɆɡɜŭɡɎɕɞɜŰŬɠ ŰŬ 

ŰɟɑŬ ɛŮɔɎɚŬ ŮˊɘŰŮɨɔɛŬŰŬ Űɖɠ Ʉɚɖɟɞűɞɟɘəɐɠ (ȹɘŬŭɑəŰɡɞ, ɏɝɡˊɜŬ əɘɜɖŰɎ ŰɖɚɏűɤɜŬ, ɛɏůŬ əɞɘɜɤɜɘəɐɠ ŭɘəŰɨɤůɖɠ), 

ɟ́ɞŰŮɑɜɞɡɛŮ Űɞ ůɢŮŭɘŬůɛɧ əŬɘ Űɖɜ ɡɚɞˊɞɑɖůɖ ɏɝɡˊɜɤɜ ɣɖűɘŬəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ ɜŬ ůɢŮŭɘɎɕɞɜŰŬɘ ɛŮ ŰɏŰɞɘɞ 

Űɟɧˊɞ ɩůŰŮ ɜŬ ˊɟɞůűɏɟɞɡɜ ɏɝɡˊɜŮɠ ɡˊɖɟŮůɑŮɠ ɔɘŬ Űɞɜ ɄɞɚɘŰɘůɛɧ əŬɘ Űɖɜ əɚɖɟɞɜɞɛɘɎ Űɞɡ, ɛŮ ůɨɔɢɟɞɜɞ Űɟɧˊɞ. 

ɆɨɛűɤɜŬ ɛŮ Űɖ ŭɘŮɗɜɐ ɓɘɓɚɘɞɔɟŬűɑŬ, ɏɜŬ ɣɖűɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ çɏɝɡˊɜɞè ɧŰŬɜ ˊɟɞůˊŬɗŮɑ ɜŬ 

ŬɜŰɘɔɟɎɣŮɘ Űɘɠ ɗŮɛŮɚɘɩŭŮɘɠ ɘəŬɜɧŰɖŰŮɠ Űɞɡ Ŭɜɗɟɩˊɞɡ əŬɘ Űɖɠ űɨůɖɠ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŮˊɘŰɨɢŮɘ ŮˊŬɟəɐ ˊɟɧɞŭɞ ůŰɖɜ 

Ůˊɑɚɡůɖ ůɨɜɗŮŰɤɜ ˊɟɞɓɚɖɛɎŰɤɜ. ũɘŬ Űɖ ŭɘŬŰɟɘɓɐ ŬɡŰɐ, ɏɜŬ ɏɝɡˊɜɞ ɣɖűɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ (ˊɚŬŰűɧɟɛŬ ɡˊɖɟŮůɘɩɜ, 

ůɨůŰɖɛŬ) ɔɘŬ Űɞɜ ɄɞɚɘŰɘůɛɧ əŬɘ Űɖɜ əɚɖɟɞɜɞɛɘɎ Űɞɡ ɞűŮɑɚŮɘ ɜŬ ůɢŮŭɘɎɕŮŰŬɘ ɛŮ ŰɏŰɞɘɞ Űɟɧˊɞ ˊɞɡ ɜŬ ˊɟɞůűɏɟŮɘ 

ɏɝɡˊɜŮɠ ɣɖűɘŬəɏɠ ɡˊɖɟŮůɑŮɠ Űɧůɞ ůŮ Ůɘŭɘəɞɨɠ əŬɘ ŮˊŬɔɔŮɚɛŬŰɑŮɠ ɧůɞ əŬɘ ůŮ ɗɘŬůɩŰŮɠ Űɞɡ ɄɞɚɘŰɘůɛɞɨ, ɜŬ 

əŬɚɚɘŮɟɔŮɑ ɏɜŬ ŬɑůɗɖɛŬ ŮɛˊɘůŰɞůɨɜɖɠ ůŰɞɡɠ ɢɟɐůŰŮɠ Űɞɡ ɧůɞɜ ŬűɞɟɎ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɖɠ ˊɞɚɘŰɘůɛɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ, 

ɜŬ ˊɟɞůűɏɟŮɘ ɡˊɖɟŮůɑŮɠ ŬɜŮɝɎɟŰɖŰŬ Ŭˊɧ Űɞ ɢɩɟɞ əŬɘ Űɞ ɢɟɧɜɞ ˊɞɡ ɓɟɑůəŮŰŬɘ ɞ ɢɟɐůŰɖɠ, ɜŬ ɞˊŰɘəɞˊɞɘŮɑ Űɖɜ 

ˊɞɚɘŰɘůɛɘəɐ ˊɚɖɟɞűɞɟɑŬ ɛŮ Űɟɧˊɞ ˊɞɡ ɜŬ ŬˊŬɜŰɎ ůŰɘɠ ŬɜɎɔəŮɠ Űɞɡ ŮəɎůŰɞŰŮ ɢɟɐůŰɖ, ɜŬ ŭɘŬɢɏŮɘ Űɖɜ ˊɞɚɘŰɘůɛɘəɐ 

ˊɚɖɟɞűɞɟɑŬ ůŮ ɧůɞ Űɞ ŭɡɜŬŰɧɜ ɛŮɔŬɚɨŰŮɟŬ əɞɘɜɎ əŬɘ ɜŬ ŮɡŬɘůɗɖŰɞˊɞɘŮɑ Űɞɡɠ ɢɟɐůŰŮɠ ˊɎɜɤ ůŮ ɕɖŰɐɛŬŰŬ ŭɘɎůɤůɖɠ 

Űɖɠ əɚɖɟɞɜɞɛɘɎɠ Űɞɡ ɄɞɚɘŰɘůɛɞɨ.  

ũɘŬ Űɖ ŭɘŬŰɟɘɓɐ ŬɡŰɐ, əŮűŬɚŬɘɩŭɞɡɠ ůɖɛŬůɑŬɠ ůŰɧɢɞɠ Ůɜɧɠ ɏɝɡˊɜɞɡ ɣɖűɘŬəɞɨ ˊɞɚɘŰɘůɛɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ 

ŬˊɞŰŮɚŮɑ ɖ ɡˊɞůŰɐɟɘɝɖ Űɖɠ ɓɘɤůɘɛɧŰɖŰŬɠ Űɞɡ űɞɟɏŬ ˊɞɡ Űɞ ɚŮɘŰɞɡɟɔŮɑ. ȼ ɏɜɜɞɘŬ Űɖɠ ɓɘɤůɘɛɧŰɖŰŬɠ ŮɑɜŬɘ ůŰŮɜɎ 

ůɡɜŭŮŭŮɛɏɜɖ ɛŮ Űɖɜ ɞɘəɞɜɞɛɘəɐ ŭɘɎůŰŬůɖ Űɤɜ ˊɟŬɔɛɎŰɤɜ. ɆŮ ɛɘŬ Ůˊɞɢɐ ˊɞɡ ŰŬ əŮűɎɚŬɘŬ əŬɘ ɞɘ ŮˊŮɜŭɨůŮɘɠ ŭŮɜ 
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əŬŰŮɡɗɨɜɞɜŰŬɘ ɛŮ ɛŮɔɎɚɖ ŮɡəɞɚɑŬ ˊɟɞɠ Űɖɜ ˊɚŮɡɟɎ Űɤɜ ŬɜɗɟɤˊɘůŰɘəɩɜ ŮˊɘůŰɖɛɩɜ, ɞɘ űɞɟŮɑɠ Űɞɡ ɄɞɚɘŰɘůɛɞɨ 

ˊɟɏˊŮɘ ɜŬ ŭɖɛɘɞɡɟɔɐůɞɡɜ Űɘɠ ŭɘəɏɠ Űɞɡɠ ɡˊɞŭɞɛɏɠ ˊɞɡ ɗŬ Űɞɡɠ Ŭˊɞűɏɟɞɡɜ ɎɛŮůŬ ɐ ɏɛɛŮůŬ ɏůɞŭŬ. ɇŬ ɛɞɡůŮɑŬ, ɞɘ 

ŬɟɢŬɘɞɚɞɔɘəɞɑ ɢɩɟɞɘ, ɞɘ ɓɘɓɚɘɞɗɐəŮɠ, ɞɘ ɔəŬɚŮɟɑ əŬɘ ɧɚɞɘ ɞɘ Ɏɚɚɞɘ űɞɟŮɑɠ Űɞɡ ɄɞɚɘŰɘůɛɞɨ ɛˊɞɟɞɨɜ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɐůɞɡɜ ŰŬ ŮɟɔŬɚŮɑŬ ˊɞɡ ˊɟɞůűɏɟŮɘ ɖ Ʉɚɖɟɞűɞɟɘəɐ ɔɘŬ ɜŬ ŮˊɘŰɨɢɞɡɜ Űɞ ůŰɧɢɞ Űɖɠ ɓɘɤůɘɛɧŰɖŰŬɠ. Ƀ  

ŬůűŬɚɏůŰŮɟɞɠ ŭɟɧɛɞɠ ˊɟɞɠ Űɖ ɓɘɤůɘɛɧŰɖŰŬ, ɗŮɤɟŮɑŰŬɘ ɖ ˊɟɞůɏɚəɡůɖ ɧɚɞ əŬɘ ˊŮɟɘůůɧŰŮɟɤɜ ŮˊɘůəŮˊŰɩɜ ůŰɞɡɠ 

űɞɟŮɑɠ Űɞɡ ˊɞɚɘŰɘůɛɞɨ, ŭɖɛɧůɘɞɡɠ ɐ ɘŭɘɤŰɘəɞɨɠ. ȰɜŬ ɏɝɡˊɜɞ ɣɖűɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ ˊɞɡ ŭɘŬɢŮɘɟɑɕŮŰŬɘ ˊɞɚɘŰɘůɛɘəɐ 

ˊɚɖɟɞűɞɟɑŬ ˊɟɏˊŮɘ ɜŬ ůɢŮŭɘɎɕŮŰŬɘ ɛŮ ŰɏŰɞɘɞ Űɟɧˊɞ ˊɞɡ ɜŬ ˊɟɞůűɏɟŮɘ ůɨɔɢɟɞɜŮɠ, ŮɜŭɘŬűɏɟɞɡůŮɠ, ůɖɛŬɜŰɘəɏɠ, 

ŮɨɢɟɖůŰŮɠ, ɣɡɢŬɔɤɔɘəɏɠ əŬɘ ɢɟɐůɘɛŮɠ ɣɖűɘŬəɏɠ ɡˊɖɟŮůɑŮɠ ˊɟɞůŮɚəɨɞɜŰŬɠ ɛŮɔŬɚɨŰŮɟɞ əɞɘɜɧ ůŰɞɜ űɞɟɏŬ ˊɞɡ Űɞ 

ɚŮɘŰɞɡɟɔŮɑ, ɐ Ŭəɧɛɖ əŬɘ ɜŬ ɞŭɖɔŮɑ Űɞ əɞɘɜɧ ůŰɖɜ ŬɔɞɟɎ Űɤɜ ɡˊɖɟŮůɘɩɜ ŬɡŰɩɜ, ɤűŮɚɩɜŰŬɠ ɎɛŮůŬ Űɞɜ əɎɗŮ 

ɞɟɔŬɜɘůɛɧ.  
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1 ȺȽɆȷũɋũȼ 

 

1.1 ũŮɜɘəɎ 

ȼ ɏɜŬɟɝɖ Űɖɠ Ůˊɞɢɐɠ Űɖɠ Ʉɚɖɟɞűɞɟɘəɐɠ əɎˊɞɡ ůŰŬ ɛɏůŬ Űɞɡ 20ɞɡ ŬɘɩɜŬ ɏűŮɟŮ ůŰɖ ɕɤɐ Űɤɜ Ŭɜɗɟɩˊɤɜ ŬɟɢɘəɎ 

ŰŬ ɡˊɞɚɞɔɘůŰɘəɎ ůɡůŰɐɛŬŰŬ, ůŰɖ ůɡɜɏɢŮɘŬ Űɞɡɠ ˊɟɞůɤˊɘəɞɨɠ ɡˊɞɚɞɔɘůŰɏɠ əŬɘ ˊɚɏɞɜ Űɘɠ əɘɜɖŰɏɠ ůɡůəŮɡɏɠ ˊɞɡ ɛŬɠ 

Ŭəɞɚɞɡɗɞɨɜ ˊŬɜŰɞɨ, ˊŬɟɏɢɞɜŰɎɠ ˊɞɚɨŰɘɛŮɠ ˊɚɖɟɞűɞɟɑŮɠ, ůŮ əɎɗŮ ɛŬɠ ɓɐɛŬ. ɇŬ ˊɟɩŰŬ ɡˊɞɚɞɔɘůŰɘəɎ ůɡůŰɐɛŬŰŬ 

ŬˊŬɘŰɞɨůŬɜ ɏɜŬ ɞɚɧəɚɖɟɞ ŭɤɛɎŰɘɞ ɔɘŬ ɜŬ ŮɔəŬŰŬůŰŬɗɞɨɜ əŬɘ ɜŬ ɚŮɘŰɞɡɟɔɐůɞɡɜ əŬɘ ůŰɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ ɖ ɛɧɜɖ 

Űɞɡɠ ɘəŬɜɧŰɖŰŬ ɐŰŬɜ ɖ ˊɞɚɨ ɔɟɐɔɞɟɖ ŮəŰɏɚŮůɖ Ŭˊɚɩɜ ŬɟɘɗɛɖŰɘəɩɜ ˊɟɎɝŮɤɜ. ɀŮ Űɖɜ ɔɏɜɜɖůɖ Űɤɜ ɔɚɤůůɩɜ 

ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ, ɞɘ ɡˊɞɚɞɔɘůŰɏɠ ɎɟɢɘůŬɜ ɜŬ ɝŮűŮɨɔɞɡɜ Ŭˊɧ ŰŬ ŮˊɘůŰɖɛɞɜɘəɎ ŮɟɔŬůŰɐɟɘŬ əŬɘ ɜŬ Ůɘůɢɤɟɞɨɜ ůŰɖ 

ŭɖɛɧůɘŬ ůűŬɑɟŬ. ɀɘəɟŬɑɜɞɜŰŬɠ ůŮ ɛɏɔŮɗɞɠ, ɩůŰŮ ɜŬ ɛˊɞɟɞɨɜ ɜŬ ŰɞˊɞɗŮŰɖɗɞɨɜ ůŮ ɏɜŬ ɔɟŬűŮɑɞ əŬɘ ŮɔəŬɗɘůŰɩɜŰŬɠ 

ůŮ ŬɡŰɞɨɠ ɚŮɘŰɞɡɟɔɘəɎ ůɡůŰɐɛŬŰŬ, ɞɘ ˊɟɞůɤˊɘəɞɑ ɡˊɞɚɞɔɘůŰɏɠ ɎɟɢɘůŬɜ ɜŬ əŮɟŭɑɕɞɡɜ ɏŭŬűɞɠ ůŰɞɡɠ 

Ů́ ŬɔɔŮɚɛŬŰɘəɞɨɠ ɢɩɟɞɡɠ əŬɘ ŭŮɘɚɎ-ŭŮɘɚɎ ůŰŬ ůˊɑŰɘŬ. ȺɝŮɘŭɘəŮɡɛɏɜŬ ɚɞɔɘůɛɘəɎ ŮˊŮɝŮɟɔŬůɑŬɠ ɚɞɔɘůŰɘəɩɜ űɨɚɚɤɜ 

əŬɘ əŮɘɛɏɜɞɡ ɏəŬɜŬɜ Űɖɜ ŮɛűɎɜɘůɐ Űɞɡɠ əŬɘ əɏɟŭɘůŬɜ Ŭɛɏůɤɠ Űɖɜ ˊɟɞůɞɢɐ Űɤɜ ŮˊŬɔɔŮɚɛŬŰɘɩɜ əŬɘ Űɤɜ ɞɘəɘŬəɩɜ 

ɢɟɖůŰɩɜ. ɆɘɔɎ ůɘɔɎ ŮɛűŬɜɑůŰɖəŬɜ ŰŬ ˊɟɩŰŬ ɚɞɔɘůɛɘəɎ ɣɡɢŬɔɤɔɑŬɠ, ɧˊɤɠ ŰŬ ˊŬɘɢɜɑŭɘŬ, Ůɜɩ ŬɜŬˊŰɨɢɗɖəŮ 

ŮɨɢɟɖůŰɞɠ ɣɖűɘŬəɧɠ Ůɝɞˊɚɘůɛɧɠ, ɧˊɤɠ Űɞ ˊɞɜŰɑəɘ, ɔɘŬ ɜŬ ɔɑɜŮɘ ɞ ˊɟɞůɤˊɘəɧɠ ɡˊɞɚɞɔɘůŰɐɠ Ŭəɧɛɖ ˊɘɞ ˊɟɞůɘŰɧɠ ůŰɞ 

ɛɏůɞ Ɏɜɗɟɤˊɞ. ɀŮŰɎ Űɖɜ ˊɚɐɟɖ ŮˊɘəɟɎŰɖůɖ Űɤɜ ˊɟɞůɤˊɘəɩɜ ɡˊɞɚɞɔɘůŰɩɜ, ŰŬ ɚɞɔɘůɛɘəɎ ŬˊɞɔŮɘɩɗɖəŬɜ əŬɘ 

ůɡɜɏɢɘůŬɜ ɜŬ ɔɑɜɞɜŰŬɘ ɧɚɞ əŬɘ ˊɘɞ ɘəŬɜɎ, ɧɚɞ əŬɘ ˊɘɞ çɏɝɡˊɜŬè. ȼ ŮɛűɎɜɘůɖ Űɤɜ ŭɘəŰɨɤɜ ŭɘŬůɡɜɏŭŮůŮ ɧɚɞɡɠ Űɞɡɠ 

ˊɟɞůɤˊɘəɞɨɠ ɡˊɞɚɞɔɘůŰɏɠ ůŮ ɛɘŬ ŮˊɘɢŮɑɟɖůɖ, ɏɜŬɜ ɧɟɞűɞ, ɏɜŬ əŰɐɟɘɞ ɐ ɏɜŬ ůˊɑŰɘ. ɀŮ Űɖɜ ŮɛűɎɜɘůɖ Űɞɡ ŭɘŬŭɘəŰɨɞɡ, 

ɞɘ ɡˊɞɚɞɔɘůŰɏɠ ɎɟɢɘůŬɜ ɜŬ Ůˊɘəɞɘɜɤɜɞɨɜ ɛŮŰŬɝɨ Űɞɡɠ ůŮ ɛŬəɟɘɜɏɠ ŬˊɞůŰɎůŮɘɠ Ŭəɧɛɖ əŬɘ ůŮ ŭɘŬűɞɟŮŰɘəɏɠ ɖˊŮɑɟɞɡɠ. 

ɀɏůɤ Űɞɡ ŭɘŬŭɘəŰɨɞɡ, ŬəɞɚɞɨɗɖůŮ ɛɘŬ ɏəɟɖɝɖ ůŰɖɜ çŮɡűɡȶŬè Űɤɜ ɚɞɔɘůɛɘəɩɜ ˊɞɡ ŭɘŬŰɑɗŮɜŰɞ ůŮ ˊɟɞůɤˊɘəɞɨɠ 

ɡˊɞɚɞɔɘůŰɏɠ. ȼ ŬɜɎɔəɖ ɔɘŬ ɢɟɐůɖ Űɖɠ ɡˊɞɚɞɔɘůŰɘəɐɠ ɘůɢɨɞɠ əŬɘ ŮɡűɡȶŬɠ, ůŰɞ ŭɟɧɛɞ, ɧŰŬɜ ɞ ɢɟɐůŰɖɠ əɘɜŮɑŰŬɘ, 

ɔɏɜɜɖůŮ Űɞɡɠ űɞɟɖŰɞɨɠ ɡˊɞɚɞɔɘůŰɏɠ əŬɘ ŮˊŮɘŭɐ ɏˊɟŮˊŮ ɞɘ ɡˊɞɚɞɔɘůŰɏɠ ɜŬ ůɡɜŭɏɞɜŰŬɘ ɛŮ Űɞ ȹɘŬŭɑəŰɡɞ, 

ŭɖɛɘɞɡɟɔɐɗɖəŬɜ ŰŬ ŬůɨɟɛŬŰŬ əŬɘ ŭɞɟɡűɞɟɘəɎ ŭɑəŰɡŬ ŭŮŭɞɛɏɜɤɜ. ɇŮɚɘəɎ, ɖ ŬɜɎˊŰɡɝɖ Űɤɜ ɏɝɡˊɜɤɜ əɘɜɖŰɩɜ 

ŰɖɚŮűɩɜɤɜ (smartphones), ɛŮ ŰŬ ŭɘəɎ Űɞɡɠ ɚŮɘŰɞɡɟɔɘəɎ ůɡůŰɐɛŬŰŬ əŬɘ ɏɝɡˊɜŮɠ əɘɜɖŰɏɠ ŮűŬɟɛɞɔɏɠ, ɞɚɞəɚɐɟɤůŮ 

Űɖɜ ɛɏɢɟɘ ŰɩɟŬ ˊɞɟŮɑŬ Űɤɜ ɡˊɞɚɞɔɘůŰɘəɩɜ ůɡůŰɖɛɎŰɤɜ Ŭˊɧ ŰŬ ŰŮɟɎůŰɘŬ ɛɖɢŬɜɐɛŬŰŬ ˊɞɡ ŮəŰŮɚɞɨɜ ɔɟɐɔɞɟŬ 

ŬɟɘɗɛɖŰɘəɏɠ ˊɟɎɝŮɘɠ, ůŰɞ ůɖɛŮɟɘɜɧ ɛŮɔɎɚɞ ˊɚɐɗɞɠ ɏɝɡˊɜɤɜ ůɡůŰɖɛɎŰɤɜ, ŮˊɘŰɟŬˊɏɕɘɤɜ əŬɘ űɞɟɖŰɩɜ ˊɟɞůɤˊɘəɩɜ 

ɡˊɞɚɞɔɘůŰɩɜ, ɏɝɡˊɜɤɜ əɘɜɖŰɩɜ ŰɖɚŮűɩɜɤɜ, ɏɝɡˊɜɤɜ ŬɘůɗɖŰɐɟɤɜ əŬɘ ɏɝɡˊɜɤɜ ɞɘəɘŬəɩɜ ůɡůəŮɡɩɜ ˊɞɡ 

ɡˊɞůŰɖɟɑɕɞɡɜ ɏɝɡˊɜŮɠ ɣɖűɘŬəɏɠ ɚŮɘŰɞɡɟɔɑŮɠ əŬɘ ŬɚɚɎɕɞɡɜ Űɘɠ ɕɤɏɠ, Űɘɠ ůɡɜɐɗŮɘŮɠ, Űɘɠ ůɡɛˊŮɟɘűɞɟɏɠ əŬɘ Űɘɠ ŬˊɧɣŮɘɠ 

ŭɘůŮəŬŰɞɛɛɡɟɑɤɜ Ŭɜɗɟɩˊɤɜ ůŮ ɧɚɞ Űɞɜ əɧůɛɞ.        

ɇŬ ɏɝɡˊɜŬ ˊŮɟɘɓɎɚɚɞɜŰŬ (ůɡůŰɐɛŬŰŬ, ˊɚŬŰűɧɟɛŮɠ, ŮɟɔŬɚŮɑŬ, ŮűŬɟɛɞɔɏɠ) ɚɞɔɘůɛɘəɞɨ ˊɞɡ ŮɑɜŬɘ ŭɘŬɗɏůɘɛŬ 

ůɐɛŮɟŬ, ŮˊɖɟɏŬůŬɜ ɧɚɞɡɠ Űɞɡɠ ŰɞɛŮɑɠ Űɖɠ Ŭɜɗɟɩˊɘɜɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ Ŭˊɧ Űɖɜ ŮɜɏɟɔŮɘŬ əŬɘ Űɘɠ ŰɖɚŮˊɘəɞɘɜɤɜɑŮɠ, 

ɛɏɢɟɘ Űɖɜ ŮəˊŬɑŭŮɡůɖ əŬɘ Űɘɠ əŬŰŬůəŮɡɏɠ. ȼ ůɡɔəŮəɟɘɛɏɜɖ ŭɘŬŰɟɘɓɐ, ŬůɢɞɚŮɑŰŬɘ ɛŮ Űɘɠ ŭɡɜŬŰɧŰɖŰŮɠ ˊɞɡ 

ˊɟɞůűɏɟɞɡɜ ŰŬ ɏɝɡˊɜŬ ɣɖűɘŬəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ůŰɞɜ ˊɞɚɘŰɘůɛɧ, Űɖɜ əɚɖɟɞɜɞɛɘɎ Űɞɡ ˊɞɚɘŰɘůɛɞɨ əŬɘ əŬŰô ŮˊɏəŰŬůɖ 

Űɖɜ əɞɘɜɤɜɑŬ. ȹɘɎűɞɟŬ ŮˊɘůŰɖɛɞɜɘəɎ ˊŮŭɑŬ Űɞɡ ɄɞɚɘŰɘůɛɞɨ, ɧˊɤɠ ɖ ȷɟɢŬɘɞɚɞɔɑŬ, ɖ ȽůŰɞɟɑŬ, ɖ ɀɞɡůŮɘɞɚɞɔɑŬ, ɖ 

ȷɟɢɘŰŮəŰɞɜɘəɐ, ɖ ŪŮŬŰɟɞɚɞɔɑŬ, ɖ ɀɞɡůɘəɞɚɞɔɑŬ, ɖ ȸɘɓɚɘɞɗɖəɞɜɞɛɑŬ, ɖ ȷɟɢŮɘɞɗɏŰɖůɖ, ɖ ȾɘɜɖɛŬŰɞɔɟŬűɑŬ, ɖ 

ȿŬɞɔɟŬűɑŬ əŬɘ ŰŬ ȺɘəŬůŰɘəɎ ɏɢɞɡɜ ˊɟɞůˊŬɗɐůŮɘ ɜŬ ŮɜůɤɛŬŰɩůɞɡɜ ɏɝɡˊɜɞ Ůɝɞˊɚɘůɛɧ, ŭɘəŰɨɤůɖ əŬɘ ɚɞɔɘůɛɘəɧ 

Ʉɚɖɟɞűɞɟɘəɐɠ ůŰɖɜ əŬɗɖɛŮɟɘɜɐ ˊɟŬəŰɘəɐ Űɞɡɠ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ŰŬ ɀɞɡůŮɑŬ ůŬɜ ˊɟɤŰɞˊɧɟɞɘ ůŰɖ ŭɘɎůɤůɖ, 

ɞɟɔɎɜɤůɖ əŬɘ ŭɘɎɢɡůɖ Űɞɡ ɄɞɚɘŰɘůɛɞɨ, ŮɑɜŬɘ ˊɟɤŰɞˊɧɟɞɘ űɞɟŮɑɠ əŬɘ ůŰɖ ɢɟɐůɖ ɣɖűɘŬəɩɜ ɡˊɖɟŮůɘɩɜ ɧˊɤɠ:  

¶ ŭɘŬŭɘəŰɡŬəɞɨɠ ɘůŰɧŰɞˊɞɡɠ ŬɜɎŭŮɘɝɖɠ Űɤɜ ɣɖűɘɞˊɞɘɖɛɏɜɤɜ ůɡɚɚɞɔɩɜ Űɞɡɠ, ŮűŬɟɛɞɔɏɠ ɏɝɡˊɜɖɠ əŬɘ 

ŮɝŬŰɞɛɘəŮɡɛɏɜɖɠ ˊɚɞɐɔɖůɖɠ Űɞɡ ŮˊɘůəɏˊŰɖ ůŰɞ ɛɞɡůŮɑɞ [158],  

¶ ɣɖűɘŬəɞɨɠ ɞŭɖɔɞɨɠ ˊɞɡ ŭɘɖɔɞɨɜŰŬɘ Űɖɜ ɘůŰɞɟɑŬ əŬɘ Űɞ ˊɚɖɟɞűɞɟɘŬəɧ űɞɟŰɑɞ Űɞɡ əɎɗŮ ɛɞɡůŮɘŬəɞɨ 

ŮəɗɏɛŬŰɞɠ [46, 152],  

¶ ŮűŬɟɛɞɔɏɠ ŮˊŬɡɝɖɛɏɜɖɠ əŬɘ Ůɘəɞɜɘəɐɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ˊɞɡ ɓɡɗɑɕɞɡɜ Űɞ ɢɟɐůŰɖ ůŰɘɠ ůɡɚɚɞɔɏɠ Űɞɡɠ [55, 

67], əŬɘ  
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¶ ůɡůŰɐɛŬŰŬ ɏɝɡˊɜɖɠ əŬɘ ŬˊɞŰŮɚŮůɛŬŰɘəɐɠ ŭɘŬɢŮɑɟɘůɖɠ Űɞɡ ɛɞɡůŮɘŬəɞɨ ˊŮɟɘŮɢɞɛɏɜɞɡ Ŭˊɧ Űɞɡɠ ŮˊɘɛŮɚɖŰɏɠ 

Űɞɡ ɛɞɡůŮɑɞɡ [156, 157].  

Ƀɘ ůɖɛŬɜŰɘəɧŰŮɟŮɠ əŬŰɖɔɞɟɑŮɠ ɣɖűɘŬəɩɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɞ ˊŮŭɑɞ Űɖɠ ȷɟɢŬɘɞɚɞɔɑŬɠ ŮɑɜŬɘ ɞɘ 

Ůɝɐɠ: 

¶ ɣɖűɘŬəɏɠ ŮűŬɟɛɞɔɏɠ ŰɟɘůŭɘɎůŰŬŰɖɠ ɛɞɜŰŮɚɞˊɞɑɖůɖɠ ŬɜŮůəŬɛɛɏɜɤɜ ŬɟɢŬɑɤɜ ŰŮɢɜɞɡɟɔɖɛɎŰɤɜ ɐ 

ɞɚɧəɚɖɟɤɜ ŬɟɢŬɘɞɚɞɔɘəɩɜ ɢɩɟɤɜ [121, 126],  

¶ ɣɖűɘŬəɎ ůɡůŰɐɛŬŰŬ ŮˊɘŰɧˊɞɡ ɣɖűɘɞˊɞɑɖůɖɠ əŬɘ ŭɘŬɢŮɑɟɘůɖɠ ŮɡɟɖɛɎŰɤɜ ůŮ ŬɜŬůəŬűɏɠ ůŰɞ ˊŮŭɑɞ [122, 

125],  

¶ ŬˊɞɗŮŰɐɟɘŬ ˊɞɚɨŰɘɛɤɜ ɣɖűɘŬəɩɜ ŬɟɢŬɘɞɚɞɔɘəɩɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ˊɟɞůˊŮɚŬɨɜɞɜŰŬɘ Ŭˊɧ əɎɗŮ ŬɟɢŬɘɞɚɧɔɞ 

[123,  124],  

¶ ŭɘŬŭɘəŰɡŬəɞɑ ɘůŰɧŰɞˊɞɘ ŭɘɎɢɡůɖɠ ŬɟɢŬɘɞɚɞɔɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ ůŰɞ Ůɡɟɨ əɞɘɜɧ [127],  

¶ ɣɖűɘŬəɏɠ ɡˊɖɟŮůɑŮɠ ŮˊŬɡɝɖɛɏɜɖɠ əŬɘ Ůɘəɞɜɘəɐɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ˊɞɡ ɓɡɗɑɕɞɡɜ Űɞ ɢɟɐůŰɖ ůŰɖ ɕɤɐ Űɞɡ 

ŬɟɢŬɑɞɡ əɧůɛɞɡ [57],  

¶ ˊɟŬəŰɘəɏɠ ɣɖűɘŬəɏɠ ɡˊɖɟŮůɑŮɠ ˊɚɞɐɔɖůɖɠ ůŮ ɏɜŬɜ ŬɟɢŬɘɞɚɞɔɘəɧ ɢɩɟɞ [52].  

Ƀɘ ůɖɛŬɜŰɘəɧŰŮɟŮɠ əŬŰɖɔɞɟɑŮɠ ɣɖűɘŬəɩɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɞ ˊŮŭɑɞ Űɖɠ ȽůŰɞɟɑŬɠ ŮɑɜŬɘ ɞɘ Ůɝɐɠ: 

¶ ȷˊɞɗŮŰɐɟɘŬ ɣɖűɘɞˊɞɘɖɛɏɜɤɜ ɘůŰɞɟɘəɩɜ ˊɖɔɩɜ ŭɘŬɗɏůɘɛŬ ůŮ əɎɗŮ ɘůŰɞɟɘəɧ [66],  

¶ ŮɝŮɘŭɘəŮɡɛɏɜŬ ůɡůŰɐɛŬŰŬ ɣɖűɘɞˊɞɑɖůɖɠ əŬɘ ŭɘŬɢŮɑɟɘůɖɠ ɔɟŬˊŰɐɠ ɘůŰɞɟɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ [62],  

¶ ŭɘŬŭɘəŰɡŬəɞɑ ɘůŰɧŰɞˊɞɘ ŭɘɎɢɡůɖɠ ɘůŰɞɟɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ ůŰɞ Ůɡɟɨ əɞɘɜɧ [99], əŬɘ  

¶ ɣɖűɘŬəɏɠ ɡˊɖɟŮůɑŮɠ ŮˊŬɡɝɖɛɏɜɖɠ əŬɘ Ůɘəɞɜɘəɐɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ˊɞɡ ŭɘɖɔɞɨɜŰŬɘ əŬɘ ɞˊŰɘəɞˊɞɘɞɨɜ 

ɘůŰɞɟɘəɎ ɔŮɔɞɜɧŰŬ [61]. 

Ƀɘ ůɡɜɐɗŮɘɠ ɣɖűɘŬəɏɠ ɡˊɖɟŮůɑŮɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ əŬŰɎ əɧɟɞɜ Ŭˊɧ Űɞɡɠ ŬɟɢɘŰɏəŰɞɜŮɠ əŬɘ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ 

ɗɏɛŬŰŬ ɄɞɚɘŰɘůŰɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ Ŭűɞɟɞɨɜ ɣɖűɘŬəɏɠ ŬɜŬˊŬɟŬůŰɎůŮɘɠ/ŬɜŬəŬŰŬůəŮɡɏɠ ɘůŰɞɟɘəɩɜ əŰɖɟɑɤɜ, 

ŭɘůŭɘɎůŰŬŰɤɜ ɐ ŰɟɘůŭɘɎůŰŬŰɤɜ, ˊɞɡ ŮɑɜŬɘ ɎɗɘəŰŬ ɐ ɏɢɞɡɜ ɡˊɞůŰŮɑ ɕɖɛɘɏɠ [138, 139] əŬɗɩɠ Ůˊɑůɖɠ əŬɘ ŭɖɛɧůɘŬ 

ŬˊɞɗŮŰɐɟɘŬ ůɢŮŭɑɤɜ əŰɖɟɑɤɜ [137].  

Ƀɘ ˊɘɞ əɞɘɜɏɠ əŬŰɖɔɞɟɑŮɠ ɣɖűɘŬəɩɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ ŮɛűŬɜɑɕɞɜŰŬɘ ůŰɞɡɠ ŰɞɛŮɑɠ Űɖɠ ɀɞɡůɘəɐɠ, Űɞɡ ŪŮɎŰɟɞɡ əŬɘ 

Űɞɡ ȾɘɜɖɛŬŰɞɔɟɎűɞɡ ŮɑɜŬɘ: 

¶ Ůɝɞˊɚɘůɛɧɠ əŬɘ ɚɞɔɘůɛɘəɧ əŬŰŬɔɟŬűɐɠ əŬɘ ɣɖűɘɞˊɞɑɖůɖɠ Űɞɡ ɛɞɡůɘəɞɨ/ɗŮŬŰɟɘəɞɨ/əɘɜɖɛŬŰɞɔɟŬűɘəɞɨ 

ˊŮɟɘŮɢɞɛɏɜɞɡ ɧŰŬɜ ŭɖɛɘɞɡɟɔŮɑŰŬɘ, ůŰɞ ůŰɞɨɜŰɘɞ, Űɞ ɗɏŬŰɟɞ, Űɞ ˊɚŬŰɧ ɐ Űɞ ŭɟɧɛɞ [161],  

¶ ŭɖɛɧůɘŬ ŬˊɞɗŮŰɐɟɘŬ əŬɘ ɓɎůŮɘɠ ŭŮŭɞɛɏɜɤɜ ɣɖűɘɞˊɞɘɖɛɏɜɖɠ ɗŮŬŰɟɘəɐɠ/əɘɜɖɛŬŰɞɔɟŬűɘəɐɠ/ɛɞɡůɘəɐɠ 

ˊɚɖɟɞűɞɟɑŬɠ [162, 165],  

¶ ŮɝŮɘŭɘəŮɡɛɏɜŬ ɚɞɔɘůɛɘəɎ ŬɜŬŭɖɛɘɞɡɟɔɑŬɠ ɛɞɡůɘəɩɜ əŬɘ ɗŮŬŰɟɘəɩɜ əɞɛɛŬŰɘɩɜ Ŭˊɧ ŬɟɢŬɑŮɠ əŬɘ ɘůŰɞɟɘəɏɠ 

ˊɖɔɏɠ [163, 164], əŬɘ  

¶ ŭɖɛɧůɘɞɘ ɘůŰɧŰɞˊɞɘ ŭɘɎɢɡůɖɠ ˊɟɤŰɞɔŮɜɩɜ ɐ ŭŮɡŰŮɟɞɔŮɜɩɜ ɛɞɡůɘəɩɜ/ɗŮŬŰɟɘəɩɜ/əɘɜɖɛŬŰɞɔɟŬűɘəɩɜ 

ˊɚɖɟɞűɞɟɘɩɜ [167, 168]. 

Ƀɘ ́ɘɞ ůɡɜɖɗɘůɛɏɜɞɘ Űɨˊɞɘ ɣɖűɘŬəɩɜ ɡˊɖɟŮůɘɩɜ ůŰɞ ˊŮŭɑɞ Űɖɠ ȿŬɞɔɟŬűɑŬɠ ŮɑɜŬɘ:  

¶ Ůɝɞˊɚɘůɛɧɠ əŬɘ ɚɞɔɘůɛɘəɧ ɣɖűɘɞˊɞɑɖůɖɠ Űɖɠ Ɏɡɚɖɠ əɚɖɟɞɜɞɛɘɎɠ [145, 147],  

¶ ŬɜɞɘɢŰɎ ŬˊɞɗŮŰɐɟɘŬ ɣɖűɘɞˊɞɘɖɛɏɜɖɠ ɚŬɞɔɟŬűɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ [143, 144], əŬɘ  

¶ ŭɖɛɧůɘɞɘ ŭɘŬŭɘəŰɡŬəɞɑ ɘůŰɧŰɞˊɞɘ ˊɞɡ ŭɘŬɢɏɞɡɜ Űɖ ɚŬɞɔɟŬűɘəɐ əɚɖɟɞɜɞɛɘɎ [142].   

ɇɞ ŮˊɘůŰɖɛɞɜɘəɧ ˊŮŭɑɞ Űɖɠ ȺɘəŬůŰɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ ɢɟɖůɘɛɞˊɞɘŮɑ əŬŰɎ əɧɟɞɜ Ůɝɞˊɚɘůɛɧ əŬɘ ɚɞɔɘůɛɘəɧ 

əŬŰŬɔɟŬűɐɠ əŬɘ ɣɖűɘɞˊɞɑɖůɖɠ Űɤɜ ŰŮɢɜɘəɩɜ ŭɖɛɘɞɡɟɔɑŬɠ ŮɘəŬůŰɘəɩɜ ŰŮɢɜɞɡɟɔɖɛɎŰɤɜ əŬɗɩɠ əŬɘ ŰŬ ɑŭɘŬ ŰŬ 

ŰŮɢɜɞɡɟɔɐɛŬŰŬ [62] ŬɚɚɎ əŬɘ ŭɘŬŭɘəŰɡŬəɞɨɠ ɢɩɟɞɡɠ ůɡɕɖŰɐůŮɤɜ əŬɘ ŭɘɎɢɡůɖɠ Űɖɠ ŮɘəŬůŰɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ ůŰɞ 

Ůɡɟɨ əɞɘɜɧ [168].  
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Ƀɘ ȸɘɓɚɘɞɗɐəŮɠ, əɚŬůɘəɞɑ ɢɩɟɞɘ ŭɘɎůɤůɖɠ, ŬˊɞɗɐəŮɡůɖɠ, ɞɟɔɎɜɤůɖɠ əŬɘ ŭɘɎɢɡůɖɠ Űɖɠ ɔɟŬˊŰɐɠ əɚɖɟɞɜɞɛɘɎɠ, 

ŮɜůɤɛɎŰɤůŬɜ əŬɘ ŮɜůɤɛŬŰɩɜɞɡɜ ŭɘŬűɧɟɞɡɠ Űɨˊɞɡɠ ɣɖűɘŬəɩɜ ɡˊɖɟŮůɘɩɜ ɧˊɤɠ: 

¶ Ůɝɞˊɚɘůɛɧɠ əŬɘ ɚɞɔɘůɛɘəɧ ɣɖűɘɞˊɞɑɖůɖɠ Űɤɜ ɓɘɓɚɑɤɜ əŬɘ Űɤɜ ɔɟŬˊŰɩɜ əŮɘɛɏɜɤɜ Űɞɡɠ [153],  

¶ ɚɞɔɘůɛɘəɧ ɞɟɔɎɜɤůɖɠ əŬɘ ŭɘŬɢŮɑɟɘůɖɠ Űɤɜ ůɡɚɚɞɔɩɜ Űɞɡɠ əŬɘ Űɤɜ ŭɘŬŭɘəŬůɘɩɜ ŭŬɜŮɘůɛɞɨ ɓɘɓɚɑɤɜ ůŰɞɡɠ 

ŮˊɘůəɏˊŰŮɠ Űɞɡɠ [75, 76],  

¶ ɣɖűɘŬəɏɠ ɡˊɖɟŮůɑŮɠ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ˊɞɡ ŮɜɖɛŮɟɩɜɞɡɜ Űɞɡɠ ɢɟɐůŰŮɠ ɔɘŬ Űɞ əɎɗŮ ɓɘɓɚɑɞ ɐ 

ˊɚɞɖɔɞɨɜ Űɞɡɠ ŮˊɘůəɏˊŰŮɠ ůŰɞɡɠ ɢɩɟɞɡɠ Űɖɠ ɓɘɓɚɘɞɗɐəɖɠ [73, 74], əŬɘ  

¶ ŭɘŬŭɘəŰɡŬəɞɨɠ ɘůŰɞŰɧˊɞɡɠ ŭɘɎɢɡůɖɠ Űɞɡ ˊŮɟɘŮɢɞɛɏɜɞɡ Űɞɡɠ ůŰɞ Ůɡɟɨ əɞɘɜɧ ɛŮ ůŰɧɢɞ Űɖɜ ˊɟɞůɏɚəɡůɖ ɜɏɤɜ 

ŮˊɘůəŮˊŰɩɜ [154]. 

ɇŬ ȷɟɢŮɑŬ ŬˊɞɗɖəŮɨɞɡɜ, ɞɟɔŬɜɩɜɞɡɜ əŬɘ ŭɘŬɢɏɞɡɜ ɛŮɔɎɚɞ ɧɔəɞ ɜŰɞəɞɡɛɏɜŰɤɜ ɔɟŬˊŰɐɠ əɚɖɟɞɜɞɛɘɎɠ, Ůɜɩ 

ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɘɠ ɣɖűɘŬəɏɠ ɡˊɖɟŮůɑŮɠ əɡɟɑɤɠ ɔɘŬ: 

¶ ɣɖűɘɞˊɞɑɖůɖ Űɤɜ ɔɟŬˊŰɩɜ ůɡɚɚɞɔɩɜ Űɞɡɠ [158],  

¶ ɞɟɔɎɜɤůɖ əŬɘ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ůɡɚɚɞɔɩɜ Űɞɡɠ [159], əŬɘ  

¶ ŭɘŬŭɘəŰɡŬəɞɨɠ ɘůŰɞŰɧˊɞɡɠ ŭɘɎɢɡůɖɠ Űɞɡ ˊŮɟɘŮɢɞɛɏɜɞɡ Űɞɡɠ əɡɟɑɤɠ ůŮ ŮɝŮɘŭɘəŮɡɛɏɜɞ əɞɘɜɧ [160]. 

 

1.2 ɆɡɜŮɘůűɞɟɎ 

 

ȼ ˊŬɟɞɨůŬ ŭɘŬŰɟɘɓɐ ŬɜŰɘəŬŰɞˊŰɟɑɕŮɘ Űɖ ůɡɜŮɘůűɞɟɎ Űɞɡ ɔɟɎűɞɜŰɞɠ ůŰɞ ŮˊɘůŰɖɛɞɜɘəɧ ˊŮŭɑɞ Űɤɜ ɏɝɡˊɜɤɜ 

ɣɖűɘŬəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ɔɘŬ Űɞɜ ɄɞɚɘŰɘůɛɧ əŬɘ Űɖɜ ȾɞɘɜɤɜɑŬ, ˊɞɡ ůɡɜŰŮɚɏůɗɖəŮ əŬŰɎ Űɞɜ ŰŮŰɟŬŮŰɐ əɨəɚɞ 

ŭɘŭŬəŰɞɟɘəɩɜ ůˊɞɡŭɩɜ ůŰɞ ŰɛɐɛŬ ȹɘŬɢŮɑɟɘůɖɠ ɄɞɚɘŰɘůɛɘəɞɨ ɄŮɟɘɓɎɚɚɞɜŰɞɠ əŬɘ Ɂɏɤɜ ɇŮɢɜɞɚɞɔɘɩɜ Űɞɡ 

ɄŬɜŮˊɘůŰɖɛɑɞɡ ɄŬŰɟɩɜ. ȷɟɢɘəɎ, ɛŮɚŮŰɐɗɖəŮ ŮɜŭŮɚŮɢɩɠ ɖ ŭɘŮɗɜɐ ŮˊɘůŰɖɛɞɜɘəɐ ɓɘɓɚɘɞɔɟŬűɑŬ ɖ ɞˊɞɑŬ ŬűɞɟɎ ŰŬ 

ɏɝɡˊɜŬ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɣɖűɘŬəɏɠ ɡˊɖɟŮůɑŮɠ ŬˊɞəɚŮɘůŰɘəɎ ůŰɞ ɢɩɟɞ Űɞɡ ɄɞɚɘŰɘůɛɞɨ ŬɚɚɎ əŬɘ ůŮ 

ɔŮɜɘəɧŰŮɟɞ ŮˊɑˊŮŭɞ. Ƀ ůəɞˊɧɠ ŬɡŰɐɠ Űɖɠ ɛŮɚɏŰɖɠ ɐŰŬɜ ŭɘŰŰɧɠ. ɄɟɩŰɞɜ, ɖ Ůɜɖɛɏɟɤůɖ ůŮ ɓɎɗɞɠ ɔɘŬ Űɞɜ Űɟɧˊɞ ˊɞɡ 

ůɢŮŭɘɎɕɞɜŰŬɘ əŬɘ ŬɝɘɞɚɞɔɞɨɜŰŬɘ ŰŬ ůɨɔɢɟɞɜŬ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɣɖűɘŬəɏɠ ɡˊɖɟŮůɑŮɠ ůŰɞɜ ɄɞɚɘŰɘůɛɧ ɐ 

ɔŮɜɘəɧŰŮɟŬ. ȹŮɨŰŮɟɞɜ, ɖ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ ɜɏɞɡ ůɖɛŮɑɞɡ ŬɜŬűɞɟɎɠ ůŰɖ ŭɘŮɗɜɐ ɓɘɓɚɘɞɔɟŬűɑŬ ˊɞɡ ŬˊɞŭŮɚŰɘɩɜŮɘ ɏɜŬ 

ɛŮɔɎɚɞ Ŭɟɘɗɛɧ Ŭˊɧ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɣɖűɘŬəɏɠ ɡˊɖɟŮůɑŮɠ. ɄɟɞɢɤɟɩɜŰŬɠ ɏɜŬ ɓɐɛŬ ˊɘɞ 

ˊɏɟŬ ˊɟɞŰŮɑɜɞɡɛŮ ɛɘŬ ɜɏŬ ŰŬɝɘɜɧɛɖůɖ Űɤɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ŬɡŰɩɜ ɛŮ ɓɎůɖ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡɠ əŬɘ Űɘɠ ɣɖűɘŬəɏɠ 

ɡˊɖɟŮůɑŮɠ ˊɞɡ ˊɟɞůűɏɟɞɡɜ. Ⱥɝɞˊɚɘůɛɏɜɞɘ ɛŮ Űɖɜ ɔɜɩůɖ ˊɞɡ ɛŬɠ ˊɟɞůɏűŮɟŮ ɖ ˊŬɟŬˊɎɜɤ ɛŮɚɏŰɖ ˊɟɞɢɤɟɐůŬɛŮ ɏɜŬ 

ɓɐɛŬ ˊɘɞ ˊɏɟŬ əŬɘ ˊɟɞŰŮɑɜŬɛŮ əŬɘɜɞŰɧɛŮɠ ɛŮɗɞŭɞɚɞɔɑŮɠ ůɢŮŭɘŬůɛɞɨ əŬɘ Ŭɝɘɞɚɧɔɖůɖɠ ŰɏŰɞɘɤɜ ůɡůŰɖɛɎŰɤɜ ˊɞɡ 

ŰŬɡŰɧɢɟɞɜŬ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ ɤɠ ɏɝɡˊɜŬ, ŭɖɚŬŭɐ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ ˊɟɞůˊŬɗɞɨɜ ɜŬ ŬɜŰɘɔɟɎɣɞɡɜ Űɘɠ ɗŮɛŮɚɘɩŭŮɘɠ 

ɘəŬɜɧŰɖŰŮɠ Űɞɡ Ŭɜɗɟɩˊɞɡ əŬɘ Űɖɠ űɨůɖɠ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŮˊɘŰɨɢɞɡɜ ŮˊŬɟəɐ ˊɟɧɞŭɞ ůŰɖɜ Ůˊɑɚɡůɖ ůɨɜɗŮŰɤɜ 

ˊɟɞɓɚɖɛɎŰɤɜ. 

ɆɡɛˊɡəɜɩɜɞɜŰŬɠ Űɘɠ ɔɜɩůŮɘɠ ˊɞɡ ŬˊɞəɞɛɑůŬɛŮ Ŭˊɧ Űɖ ɛŮɚɏŰɖ ɡˊŬɟɢɧɜŰɤɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ ˊɟɞůűɏɟɞɡɜ 

ɣɖűɘŬəɏɠ ɡˊɖɟŮůɑŮɠ ůŰɞɜ ɄɞɚɘŰɘůɛɧ əŬɘ ɔŮɜɘəɧŰŮɟŬ, əŬŰŬɚɐɝŬɛŮ ůŮ ɛɘŬ ůŮɘɟɎ Ŭˊɧ Ŭɟɢɏɠ ˊɞɡ ɗŮɤɟɞɨɛŮ ɧŰɘ 

ɛˊɞɟɞɨɜ ɜŬ ŭɘɏˊɞɡɜ Űɞ ůɢŮŭɘŬůɛɧ ŰɏŰɞɘɤɜ ůɡůŰɖɛɎŰɤɜ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ɏɜŬ ůɨɔɢɟɞɜɞ ɏɝɡˊɜɞ ˊɞɚɘŰɘůɛɘəɧ 

ˊŮɟɘɓɎɚɚɞɜ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ŮˊŮəŰɎůɘɛɞ əŬɘ ˊɟɞůŬɟɛɞůŰɘəɧ ůŮ ɏɜŬ ůɡɜŮɢɩɠ ŮɜŬɚɚŬůůɧɛŮɜɞ ŮɝɤŰŮɟɘəɧ ˊŮɟɘɓɎɚɚɞɜ, 

ɜŬ ɡˊɞůŰɖɟɑɕŮɘ Űɖɜ ŰŬɡŰɧɢɟɞɜɖ ɢɟɐůɖ Űɤɜ ɡˊɖɟŮůɘɩɜ Űɞɡ Ŭˊɧ ˊɞɚɚɞɨɠ ɢɟɐůŰŮɠ ŬˊɞŭɞŰɘəɎ, ɜŬ ɡˊɞůŰɖɟɑɕŮɘ Űɞɡɠ 

əɘɜɞɨɛŮɜɞɡɠ ɢɟɐůŰŮɠ, Ůɜɩ ɗŬ ˊɟɏˊŮɘ ɜŬ ɓŮɚŰɘůŰɞˊɞɘŮɑ Űɞ ɚɧɔɞ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɤɜ ɡˊɖɟŮůɘɩɜ Űɞɡ ɤɠ ˊɟɞɠ Űɞ əɧůŰɞɠ. 

ȰɜŬ ůɨɔɢɟɞɜɞ ɏɝɡˊɜɞ ˊɞɚɘŰɘůɛɘəɧ ˊŮɟɘɓɎɚɚɞɜ ˊɟɏˊŮɘ ɜŬ ˊɟɞůűɏɟŮɘ ɞˊŰɘəɞˊɞɑɖůɖ Űɤɜ ɣɖűɘŬəɩɜ ˊɞɚɘŰɘůɛɘəɩɜ 

ŭŮŭɞɛɏɜɤɜ ɛŮ ɛɞɜŰɏɟɜɞɡɠ ŬɚɚɎ əŬɘ ˊɘɞ ˊŬɟŬŭɞůɘŬəɞɨɠ Űɟɧˊɞɡɠ ŬɜɎɚɞɔŬ ɛŮ Űɞ ůəɞˊɧ əŬɘ Űɞ Ůɑŭɞɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ 

ˊɞɡ ŭɘŬŰɖɟŮɑ. ɇɞ ˊŮɟɘɓɎɚɚɞɜ ɗŬ ˊɟɏˊŮɘ ɜŬ ůɢŮŭɘŬůŰŮɑ ɛŮ ŰɏŰɞɘɞ Űɟɧˊɞ ˊɞɡ ɜŬ ŮɑɜŬɘ ŬůűŬɚɏɠ əŬɘ ɜŬ ɛɖɜ ŮˊɘŰɟɏˊŮɘ 

Űɖɜ Ŭɚɚɞɑɤůɖ, ŭɘŬɔɟŬűɐ, əɚɞˊɐ ɐ ɛɖ ŮˊɘŰɟŮˊɧɛŮɜɖ ˊɟɞɓɞɚɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɞɡ. Ⱥˊɘˊɚɏɞɜ, ɗŬ ˊɟɏˊŮɘ ɜŬ 

ůɢŮŭɘŬůŰŮɑ ɞɨŰɤɠ ɩůŰŮ ɜŬ ŮɛˊɜɏŮɘ ŮɛˊɘůŰɞůɨɜɖ ůŰɞɡɠ ɢɟɐůŰŮɠ Űɞɡ. ȰɜŬ ůɨɔɢɟɞɜɞ ˊɞɚɘŰɘůɛɘəɧ ˊŮɟɘɓɎɚɚɞɜ ɗŬ 

ˊɟɏˊŮɘ ɜŬ ɚŬɛɓɎɜŮɘ ɡˊɧɣɘɜ Űɖ ɓɘɤůɘɛɧŰɖŰŬ Űɞɡ, ŬɚɚɎ əŬɘ Űɖ ɓɘɤůɘɛɧŰɖŰŬ Űɞɡ űɞɟɏŬ ˊɞɡ Űɞ ɚŮɘŰɞɡɟɔŮɑ 

ɡɚɞˊɞɘɩɜŰŬɠ ůŰɟŬŰɖɔɘəɏɠ ŬˊɞŰŮɚŮůɛŬŰɘəɐɠ ŭɘɎɢɡůɖɠ əŬɘ Ŭɝɘɞˊɞɑɖůɖɠ. ɇɏɚɞɠ, ɏɜŬ ůɨɔɢɟɞɜɞ ˊɞɚɘŰɘůɛɘəɧ 
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ˊŮɟɘɓɎɚɚɞɜ, ɘŭɘŬɑŰŮɟŬ Ŭɜ ŬˊŮɡɗɨɜŮŰŬɘ ůŰɞ Ůɡɟɨ əɞɘɜɧ ɐ űɘɚɞŭɞɝŮɑ ɜŬ ɚŮɘŰɞɡɟɔŮɑ ůŰɞ ˊɚŬɑůɘɞ ɛɘŬɠ ůŰɟŬŰɖɔɘəɐɠ 

ɏɝɡˊɜɖɠ ˊɧɚɖɠ, ɗŬ ˊɟɏˊŮɘ ɜŬ ůɢŮŭɘɎɕŮŰŬɘ ɛŮ ŰɏŰɞɘɞ Űɟɧˊɞ ˊɞɡ ɜŬ ˊɟɞɤɗŮɑ əŬɘ ɜŬ ɡˊɞůŰɖɟɑɕŮɘ Űɖ ɚɞɔɘəɐ Űɖɠ 

ůɡɛɛŮŰɞɢɘəɧŰɖŰŬɠ. ȹɖɚŬŭɐ, ɜŬ ɕɖŰɎ Ŭˊɧ Űɞ Ůɡɟɨ əɞɘɜɧ ɜŬ ůɡɜŮɘůűɏɟŮɘ ˊɚɖɟɞűɞɟɑŬ ůŰɞ ůɨůŰɖɛŬ, ɖ ɞˊɞɑŬ ɗŬ 

ŬˊɞŰŮɚɏůŮɘ ŬɜŰɘəŮɑɛŮɜɞ ŭɘŬɢŮɑɟɘůɖɠ Ŭˊɧ Űɞɡɠ Ŭɜɗɟɩˊɞɡɠ ˊɞɡ Űɞ ɚŮɘŰɞɡɟɔɞɨɜ. ɀŮ ɓɎůɖ Űɘɠ ˊŬɟŬˊɎɜɤ Ŭɟɢɏɠ, 

ˊɟɞŰŮɑɜɞɡɛŮ ɜɏŮɠ ɛŮɗɞŭɞɚɞɔɑŮɠ ůɢŮŭɘŬůɛɞɨ ɏɝɡˊɜɤɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ ɣɖűɘŬəɧ ˊŮɟɘŮɢɧɛŮɜɞ əŬɘ 

ˊɟɞůűɏɟɞɡɜ ɣɖűɘŬəɏɠ ɡˊɖɟŮůɑŮɠ ůŰɞɜ ɢɩɟɞ Űɞɡ ɄɞɚɘŰɘůɛɞɨ. 

ŪŮɤɟɩɜŰŬɠ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ ŬɜŬˊɧůˊŬůŰɞ əɞɛɛɎŰɘ Űɖɠ ŭɖɛɘɞɡɟɔɑŬɠ əŬɘ ɚŮɘŰɞɡɟɔɑŬɠ Ůɜɧɠ ɣɖűɘŬəɞɨ 

ˊŮɟɘɓɎɚɚɞɜŰɞɠ, ˊɟɞŰŮɑɜɞɡɛŮ ɛɘŬ ůŮɘɟɎ Ŭˊɧ ɜɏŮɠ ɛŮɗɞŭɞɚɞɔɑŮɠ Ŭɝɘɞɚɧɔɖůɖɠ ŰɏŰɞɘɤɜ ůɡůŰɖɛɎŰɤɜ. ũɘŬ Űɘɠ 

ɛŮɗɞŭɞɚɞɔɑŮɠ ˊɞɡ ˊɟɞŰŮɑɜɞɡɛŮ, ɢɟɖůɘɛɞˊɞɘɞɨɛŮ ŮɟɔŬɚŮɑŬ əŬɘ ŰŮɢɜɘəɏɠ Ŭɝɘɞɚɧɔɖůɖɠ ˊɞɡ ŮɑɜŬɘ əɞɘɜɩɠ ŬˊɞŭŮəŰɏɠ 

ůŰɖ ŭɘŮɗɜɐ ɓɘɓɚɘɞɔɟŬűɑŬ Űɤɜ ɣɖűɘŬəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɟɞůŬɟɛɞůɛɏɜŮɠ ůŰŬ ɘŭɘŬɑŰŮɟŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ 

ˊɞɚɘŰɘůɛɘəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ. Ƀɘ ˊɟɞŰŮɘɜɧɛŮɜŮɠ ɛŮɗɞŭɞɚɞɔɑŮɠ Ŭɝɘɞɚɞɔɞɨɜ Űɞ ůɨůŰɖɛŬ ůŮ əɎɗŮ űɎůɖ Űɖɠ 

ŭɖɛɘɞɡɟɔɑŬɠ Űɞɡ, ŭɖɚŬŭɐ əŬŰɎ Űɞɜ ůɢŮŭɘŬůɛɧ, Űɖɜ ɡɚɞˊɞɑɖůɖ əŬɘ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ, ɤɠ ˊɟɞɠ Űɖɜ ŰŮɢɜɘəɐ Űɞɡ 

ŬɟŰɘɧŰɖŰŬ, Űɖ ůɨɔəɟɘůɐ Űɤɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ ˊɟɞůűɏɟŮɘ ůŮ ůɢɏůɖ ɛŮ ˊŬɟɧɛɞɘŬ ˊŮɟɘɓɎɚɚɞɜŰŬ, ŬɚɚɎ əŬɘ Űɖɜ Ŭˊɞŭɞɢɐ 

Űɖɠ ɢɟɐůɖɠ Űɞɡ ůŮ ˊɟɞůɤˊɘəɧ əŬɘ əɞɘɜɤɜɘəɧ ˊɚŬɑůɘɞ.   

ũɘŬ ɜŬ ŭɘŮɟŮɡɜɐůɞɡɛŮ Űɖɜ Ŭˊɞŭɞɢɐ Űɤɜ ˊɟɞŰŮɘɜɧɛŮɜɤɜ ɛŮɗɞŭɞɚɞɔɘɩɜ ůɢŮŭɘŬůɛɞɨ əŬɘ Ŭɝɘɞɚɧɔɖůɖɠ Ŭˊɧ Űɖɜ 

ŮˊɘůŰɖɛɞɜɘəɐ əɞɘɜɧŰɖŰŬ, ůɢŮŭɘɎůŬɛŮ, ɡɚɞˊɞɘɐůŬɛŮ əŬɘ ŬɝɘɞɚɞɔɐůŬɛŮ, ɛŮ ɓɎůɖ Űɘɠ ɛŮɗɞŭɞɚɞɔɑŮɠ ŬɡŰɏɠ, ŰɟɑŬ ɜɏŬ 

ɏɝɡˊɜŬ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɣɖűɘŬəɏɠ ɡˊɖɟŮůɑŮɠ ůŰɞɜ ɄɞɚɘŰɘůɛɧ. ȾɎɗŮ ˊŮɟɘɓɎɚɚɞɜ ɏɢŮɘ ŰŬ ŭɘəɎ Űɞɡ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ, Ůɜɩ ŬˊŮɡɗɨɜŮŰŬɘ ůŮ ŭɘŬűɞɟŮŰɘəɧ əɎɗŮ űɞɟɎ əɞɘɜɧ əŬɘ ɏɢŮɘ ŭɘŬűɞɟŮŰɘəɧ ŬɜŰɘəŮɑɛŮɜɞ ůŰɧɢŮɡůɖɠ. 

Ⱦɞɘɜɧ ůɖɛŮɑɞ Űɤɜ Űɟɘɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ŮɑɜŬɘ ɖ ŬɜŰɘɛŮŰɩˊɘůɖ Űɖɠ ˊɟɧəɚɖůɖɠ Űɖɠ ɓɘɤůɘɛɧŰɖŰŬɠ ɛɏůŬ Ŭˊɧ Űɖɜ 

ɡɚɞˊɞɑɖůɖ ɡˊɖɟŮůɘɩɜ ˊɞɡ ůŰɞɢŮɨɞɡɜ ɜŬ ɏɢɞɡɜ ɗŮŰɘəɧ ŬɜŰɑəŰɡˊɞ ůŰɞɡɠ ɘůɞɚɞɔɘůɛɞɨɠ Űɤɜ űɞɟɏɤɜ ˊɞɡ ˊɟɧəŮɘŰŬɘ ɜŬ 

ŰŬ ɢɟɖůɘɛɞˊɞɘɐůɞɡɜ. ȼ ŮˊɘůŰɖɛɞɜɘəɐ əɞɘɜɧŰɖŰŬ ŬˊɞŭɏɢŰɖəŮ Űɘɠ ɛŮɗɞŭɞɚɞɔɑŮɠ ůɢŮŭɘŬůɛɞɨ əŬɘ Ŭɝɘɞɚɧɔɖůɖɠ ˊɞɡ 

ˊɟɞŰŮɑɜŬɛŮ ɧˊɤɠ ŬɡŰɏɠ ŬˊɞŰɡˊɩɗɖəŬɜ ůŰŬ ŰɟɑŬ ɏɝɡˊɜŬ ˊŮɟɘɓɎɚɚɞɜŰŬ [1-12, 400]. 

ɇɞ ˊɟɩŰɞ ˊŮɟɘɓɎɚɚɞɜ ˊɞɡ ɡɚɞˊɞɘɐɗɖəŮ ɐŰŬɜ ɖ ŭɘŬŭɘəŰɡŬəɐ ůɡɛɛŮŰɞɢɘəɐ ˊɚŬŰűɧɟɛŬ ŭɘŬɢŮɑɟɘůɖɠ ˊɞɚɘŰɘůɛɘəɩɜ 

ŭŮŭɞɛɏɜɤɜ Culture Gate1 [1, 2, 3, 4, 5, 400]. ɇɞ Culture Gate ɕɖŰɎ Ŭˊɧ Űɞɡɠ ɢɟɐůŰŮɠ Űɞɡ, ɗɘŬůɩŰŮɠ əŬɘ 

ŮˊŬɔɔŮɚɛŬŰɑŮɠ Űɞɡ ɄɞɚɘŰɘůɛɞɨ, ɜŬ ůɡɜŮɘůűɏɟɞɡɜ ˊɚɖɟɞűɞɟɑŬ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ůɢŮŰɑɕŮŰŬɘ ɛŮ ŭɘɎűɞɟŬ ˊŮŭɑŬ Űɞɡ 

ˊɞɚɘŰɘůɛɞɨ. ɇɞ Culture Gate ŮɑɜŬɘ ɛɘŬ ˊɚŬŰűɧɟɛŬ ˊɞɚɚŬˊɚɩɜ ɢɟɐůŮɤɜ Ŭűɞɨ ŬˊŮɡɗɨɜŮŰŬɘ ůŮ ŮɟŮɡɜɖŰɏɠ, 

ŬəŬŭɖɛŬɥəɞɨɠ, űɞɘŰɖŰɏɠ, ɛŬɗɖŰɏɠ, ŮˊɘɛŮɚɖŰɏɠ, ŬɝɘɤɛŬŰɞɨɢɞɡɠ ŭɖɛɞůɑɤɜ Ŭɟɢɩɜ, ŮˊŬɔɔŮɚɛŬŰɑŮɠ Űɞɡ Űɞɡɟɘůɛɞɨ, 

ŭɘɞɟɔŬɜɤŰɏɠ ˊɞɚɘŰɘůɛɘəɩɜ ŮəŭɖɚɩůŮɤɜ əŬɘ Ŭˊɚɞɨɠ ɗɘŬůɩŰŮɠ Űɞɡ ɄɞɚɘŰɘůɛɞɨ əŬɘ Űɖɠ əɚɖɟɞɜɞɛɘɎɠ Űɞɡ. Ƀ ɓŬůɘəɧɠ 

Űɟɧˊɞɠ ɛŮ Űɞɜ ɞˊɞɑɞ ɖ ˊɚŬŰűɧɟɛŬ ŮɜŮɟɔɞˊɞɘŮɑ Űɖɜ ůɡɛɛŮŰɞɢɘəɧŰɖŰŬ, ŮɑɜŬɘ ɞ ůɢɖɛŬŰɘůɛɧɠ əŬɘ ɖ ɚŮɘŰɞɡɟɔɑŬ ɛɘŬɠ 

ɣɖűɘŬəɐɠ əɞɘɜɧŰɖŰŬɠ ůŰɖɜ ɞˊɞɑŬ ůɡɛɛŮŰɏɢɞɡɜ ɞɘ ɢɟɐůŰŮɠ Űɖɠ ˊɚŬŰűɧɟɛŬɠ. Ƀɘ ɢɟɐůŰŮɠ ŬɜŰŬɚɚɎůůɞɡɜ ŬˊɧɣŮɘɠ ɔɘŬ 

ɗɏɛŬŰŬ əɚɖɟɞɜɞɛɘɎɠ, ŬɜŬɕɖŰɞɨɜ ˊɞɚɘŰɘůɛɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ əŬɘ ŮɜɖɛŮɟɩɜɞɜŰŬɘ ɔɘŬ ˊɞɚɘŰɘůɛɘəɎ ɗɏɛŬŰŬ ůŰɖɜ 

ˊŮɟɘɞɢɐ ˊɞɡ ɕɞɡɜ, ŬɚɚɎ əŬɘ ŭɘŮɗɜɩɠ. ȼ ˊɚŬŰűɧɟɛŬ ˊɟɞůűɏɟŮɘ ˊɞɚɚɞɨɠ əŬɘ ůɡɜŬɟˊŬůŰɘəɞɨɠ Űɟɧˊɞɡɠ ɞˊŰɘəɞˊɞɑɖůɖɠ 

Űɖɠ ˊɞɚɘŰɘůɛɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ, ɧˊɤɠ ɞ ɔŮɤɔɟŬűɘəɧɠ ˊɞɚɘŰɘůɛɘəɧɠ ɢɎɟŰɖɠ, ůŰɞɜ ɞˊɞɑɞ ɖ əɎɗŮ ˊɚɖɟɞűɞɟɑŬ 

ŮɛűŬɜɑɕŮŰŬɘ ůŬɜ ˊɘɜɏɕŬ ůɡɔəŮəɟɘɛɏɜɞɡ ɢɟɩɛŬŰɞɠ əŬɘ Ůɘəɞɜɘŭɑɞɡ ŬɜɎɚɞɔŬ ɛŮ Űɞ ˊŮŭɑɞ ɛŮ Űɞ ɞˊɞɑɞ ůɢŮŰɑɕŮŰŬɘ. ȳɚɞ 

Űɞ ˊŮɟɘŮɢɧɛŮɜɞ Űɖɠ ˊɚŬŰűɧɟɛŬɠ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ ůɡɜŮɘůűɞɟɏɠ Űɤɜ ɢɟɖůŰɩɜ Űɖɠ, Ůɜɩ ŭŮɜ ɔɑɜŮŰŬɘ ůɡɚɚɞɔɐ 

ˊɚɖɟɞűɞɟɑŬɠ ŮůɤŰŮɟɘəɎ, Ŭˊɧ ŰŬ ɛɏɚɖ Űɖɠ ɞɛɎŭŬɠ Űɞɡ Culture Gate. ȰɜŬ əɟɑůɘɛɞ ɕɐŰɖɛŬ, ůŰŬ ůɡɛɛŮŰɞɢɘəɎ 

ˊŮɟɘɓɎɚɚɞɜŰŬ ɔŮɜɘəɧŰŮɟŬ əŬɘ ůŰɞ Culture Gate ŮɘŭɘəɧŰŮɟŬ, ŮɑɜŬɘ ɖ ˊɞɘɧŰɖŰŬ Űɤɜ ůɡɚɚŮɔɞɛɏɜɤɜ ˊɚɖɟɞűɞɟɘɩɜ. ɇɞ 

Culture Gate ɡɚɞˊɞɘŮɑ ɏɜŬ ɛɖɢŬɜɘůɛɧ ŮˊɘůŰɖɛɞɜɘəɞɨ Ůɚɏɔɢɞɡ Űɤɜ ůɡɜŮɘůűɞɟɩɜ Űɤɜ ɢɟɖůŰɩɜ, ɛŮ Űɖ ɓɞɐɗŮɘŬ 

ɢɟɖůŰɩɜ Űɞɡ ůɡůŰɐɛŬŰɞɠ ˊɞɡ ŮɑɜŬɘ ŮˊɘůŰɐɛɞɜŮɠ Űɖɠ əɚɖɟɞɜɞɛɘɎɠ. ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ ŮɝŬůűŬɚɑɕŮŰŬɘ ɏɜŬ ɛɑɜɘɛɞɡɛ 

ˊɞɘɧŰɖŰŬɠ Űɞɡ ˊŮɟɘŮɢɞɛɏɜɞɡ Űɖɠ ˊɚŬŰűɧɟɛŬɠ. ȺˊɘˊɟɞůɗɏŰɤɠ, Űɞ ˊŮɟɘɓɎɚɚɞɜ űɘɚɞɝŮɜŮɑ ŭɨɞ əɘɜɖŰɏɠ ŮűŬɟɛɞɔɏɠ ˊɞɡ 

ɡˊɞůŰɖɟɑɕɞɡɜ Űɘɠ ɚŮɘŰɞɡɟɔɑŮɠ Űɖɠ ůɡɚɚɞɔɐɠ ŭŮŭɞɛɏɜɤɜ əŬɘ Űɖɠ ˊɟɞɓɞɚɐɠ ˊɚɖɟɞűɞɟɘɩɜ Ŭˊɧ/ůŮ əɘɜɖŰɞɨɠ ɢɟɐůŰŮɠ. ȼ 

ŮűŬɟɛɞɔɐ Űɖɠ ůɡɚɚɞɔɐɠ ŭŮŭɞɛɏɜɤɜ, Culture Gate Collector2, ˊɟɞůűɏɟŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ůŰɞɡɠ ɢɟɐůŰŮɠ ɜŬ 

əŬŰŬɔɟɎɣɞɡɜ ɛɏůɤ Űɞɡ ɏɝɡˊɜɞɡ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ ɐ Űɖɠ ŰŬɛˊɚɏŰŬɠ (tablet) Űɞɡɠ əɎˊɞɘŬ ˊɞɚɘŰɘůɛɘəɐ ˊɚɖɟɞűɞɟɑŬ, 

ɧˊɤɠ ɏɜŬ ɖɢɖŰɘəɧ ɜŰɞəɞɡɛɏɜŰɞ ŭɘɐɔɖůɖɠ ɛɘŬɠ ɘůŰɞɟɑŬɠ ɐ ɏɜŬ ɓɑɜŰŮɞ Ŭˊɧ ˊŬɟŬŭɞůɘŬəɞɨɠ ɢɞɟɞɨɠ ˊɞɡ ɚŬɛɓɎɜɞɡɜ 

ɢɩɟŬ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ ɛɘŬɠ Ůəŭɐɚɤůɖɠ ůŰɞɡɠ ŭɟɧɛɞɡɠ ɛɘŬɠ ˊɧɚɖɠ ɐ Ŭəɧɛɖ əŬɘ űɤŰɞɔɟŬűɑŮɠ Ůɜɧɠ ŬɟɢŬɑɞɡ 

 
1 https://www.culture-gate.com/ 
2 https://www.culture-gate.com/culture-gate-applications/ 
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ŮɡɟɐɛŬŰɞɠ ˊɞɡ ŬɜŬəŬɚɨűɗɖəŮ ůŮ ɛɘŬ ŬɜŬůəŬűɐ. ɀɏůɤ Űɖɠ ŮűŬɟɛɞɔɐɠ ɞɘ ɢɟɐůŰŮɠ ɛˊɞɟɞɨɜ ɜŬ ŬˊɞɗɖəŮɨůɞɡɜ ůŰɞɜ 

ŭɘŬŭɘəŰɡŬəɧ ŮɝɡˊɖɟŮŰɖŰɐ (web server) Űɖɠ ˊɚŬŰűɧɟɛŬɠ Űɖɜ ˊɚɖɟɞűɞɟɑŬ ˊɞɡ əŬŰɏɔɟŬɣŬɜ. ȼ ŮűŬɟɛɞɔɐ ˊɟɞɓɞɚɐɠ 

ˊɞɚɘŰɘůɛɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ, Culture Gate Guide3, ůŰɞɢŮɨŮɘ ůŰɖɜ Ůɜɖɛɏɟɤůɖ Űɤɜ ɢɟɖůŰɩɜ ɔɘŬ ůɖɛŮɑŬ ˊɞɚɘŰɘůɛɘəɞɨ 

ŮɜŭɘŬűɏɟɞɜŰɞɠ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŮ ɛɏɟɖ əɞɜŰɎ ůŰɖɜ ŰɟɏɢɞɡůŬ ɔŮɤɔɟŬűɘəɐ ɗɏůɖ Űɞɡ ɢɟɐůŰɖ. Ƀɘ ˊɚɖɟɞűɞɟɑŮɠ 

ŮɛűŬɜɑɕɞɜŰŬɘ ůŮ ɔŮɤɔɟŬűɘəɧ ɢɎɟŰɖ ůŰɖɜ əɘɜɖŰɐ ůɡůəŮɡɐ Űɞɡ ɢɟɐůŰɖ, Ůɜɩ ɖ ŮűŬɟɛɞɔɐ ˊŬɟɏɢŮɘ ˊɚɖɟɞűɞɟɑŮɠ 

ˊɚɞɐɔɖůɖɠ ůŮ ɞˊɞɘɞŭɐˊɞŰŮ ůɖɛŮɑɞ ŬɚɚɎ əŬɘ ŭɘɐɔɖůɖ Űɖɠ ˊɚɖɟɞűɞɟɑŬɠ ˊɞɡ ŬűɞɟɎ Űɞ əɎɗŮ ůɖɛŮɑɞ, ɧŰŬɜ ɞ ɢɟɐůŰɖɠ 

űŰɎůŮɘ ůŮ ŬɡŰɧ. ɇɏɚɞɠ, ůŰŬ ˊɚŬɑůɘŬ ŬɡŰɐɠ Űɖɠ ŭɘŬŰɟɘɓɐɠ, ůɢŮŭɘɎůŰɖəŮ ɛɘŬ Ůɘŭɘəɐ ɏəŭɞůɖ Űɖɠ ˊɚŬŰűɧɟɛŬɠ Culture 

Gate, ŬˊɞəɚŮɘůŰɘəɎ ɔɘŬ ŮəˊŬɘŭŮɡŰɘəɞɨɠ ůəɞˊɞɨɠ. ȼ ŮəˊŬɘŭŮɡŰɘəɐ ɏəŭɞůɖ Űɖɠ ˊɚŬŰűɧɟɛŬɠ ɡɚɞˊɞɘŮɑ ɡˊɖɟŮůɑŮɠ 

ɓŬůɘɕɧɛŮɜɖ ůŮ ŮɡɟŮɑŬɠ Ŭˊɞŭɞɢɐɠ ŮəˊŬɘŭŮɡŰɘəɏɠ ɗŮɤɟɑŮɠ ɧˊɤɠ ɖ ŪŮɤɟɑŬ Űɖɠ ɆɡɜŮɟɔŬŰɘəɐɠ ɀɎɗɖůɖɠ [402], ɖ 

ŪŮɤɟɑŬ Űɖɠ ȾɘɜɖŰɐɠ ɛɎɗɖůɖɠ [403] əŬɘ ŰŬ ɀŬɗɖůɘŬəɎ ȷɜŰɘəŮɑɛŮɜŬ [404], Ůɜɩ ŮˊɘŰɡɔɢɎɜŮɘ ɜŬ ŮɜůɤɛŬŰɩɜŮɘ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊɞɡ ɓɟɑůəɞɜŰŬɘ əŬɘ ůŮ ɎɚɚŮɠ ŮəˊŬɘŭŮɡŰɘəɏɠ ɗŮɤɟɑŮɠ ɧˊɤɠ ůŰɖ ŪŮɤɟɑŬ Űɞɡ ȺˊɞɘəɞŭɞɛɖŰɘůɛɞɨ 

(ȾɞɜůŰɟɞɡəŰɘɓɘůɛɞɨ) [405] əŬɘ Űɖ ŪŮɤɟɑŬ Űɖɠ ɄɞɚɡɛŮůɘəɐɠ ɀɎɗɖůɖɠ [406]. 

ɇɞ ŭŮɨŰŮɟɞ ˊŮɟɘɓɎɚɚɞɜ ˊɞɡ ůɢŮŭɘɎůŰɖəŮ əŬɘ ŬɝɘɞɚɞɔɐɗɖəŮ ɐŰŬɜ Űɞ PARAIDS (Parades Aiding System) [6, 7, 8, 

9]. ɇɞ PARAIDS ůɢŮŭɘɎůŰɖəŮ ɔɘŬ ɢɟɐůɖ ůŰɖ ŭɘɞɟɔɎɜɤůɖ ɡˊŬɑɗɟɘɤɜ ˊɞɚɘŰɘůŰɘəɩɜ ŮəŭɖɚɩůŮɤɜ əŬɘ ˊɘɞ 

ůɡɔəŮəɟɘɛɏɜŬ ůŮ ˊŬɟŬŭɞůɘŬəɎ əŬɟɜŬɓɎɚɘŬ, ɧˊɤɠ ŰŬ ȾŬɟɜŬɓɎɚɘŬ Űɖɠ ɄɎŰɟŬɠ əŬɘ Űɖɠ ȸŮɜŮŰɑŬɠ ɐ Űɞ Mardi Gras Űɖɠ 

ɁɏŬɠ ɃɟɚŮɎɜɖɠ. ɇɞ PARAIDS ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ Ŭˊɧ ŭɖɛɧůɘɞɡɠ əŬɘ ɘŭɘɤŰɘəɞɨɠ űɞɟŮɑɠ ŭɘɞɟɔɎɜɤůɖɠ 

əŬɟɜŬɓŬɚɘɩɜ, Ŭˊɧ ŭɡɜɖŰɘəɞɨɠ ůɡɛɛŮŰɏɢɞɜŰŮɠ ůŰɘɠ ŮəŭɖɚɩůŮɘɠ Űɞɡ əŬɟɜŬɓŬɚɘɞɨ, Ŭˊɧ ŰɞɡɟɑůŰŮɠ Űɖɠ ŰɞˊɞɗŮůɑŬɠ ˊɞɡ 

ɗŬ ŭɘŮɝŬɢɗŮɑ Űɞ əŬɟɜŬɓɎɚɘ əŬɘ Ŭˊɧ ŮˊɘɢŮɘɟɐůŮɘɠ əŬɘ ŮˊŬɔɔŮɚɛŬŰɑŮɠ Űɖɠ Űɞˊɘəɐɠ, Ůɗɜɘəɐɠ ɐ ŭɘŮɗɜɞɨɠ ŬɔɞɟɎɠ. ɇɞ 

ˊŮɟɘɓɎɚɚɞɜ ůɡɛɓɎɚɚŮɘ ůŰɞɜ ŬˊɞŭɞŰɘəɧ ůɢŮŭɘŬůɛɧ Űɖɠ əŬɟɜŬɓŬɚɘəɐɠ ˊŬɟɏɚŬůɖɠ ˊɟɘɜ Űɖ ŭɘŮɝŬɔɤɔɐ Űɖɠ, 

ɡɚɞˊɞɘɩɜŰŬɠ ɏɝɡˊɜɞɡɠ Ŭɚɔɞɟɑɗɛɞɡɠ ˊɟɧɓɚŮɣɖɠ Űɞɡ Ŭɟɘɗɛɞɨ Űɤɜ ŮˊɘůəŮˊŰɩɜ ůŰɞ əŬɟɜŬɓɎɚɘ. ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ, 

ɞɘ ŭɘɞɟɔŬɜɤŰɏɠ ɚŬɛɓɎɜɞɡɜ Űɘɠ əŬŰɎɚɚɖɚŮɠ ŬˊɞűɎůŮɘɠ ŭɘŬɜɞɛɐɠ ˊɧɟɤɜ ɛŮ ůŰɧɢɞ Űɖɜ əŬɚɨŰŮɟɖ ˊɞɘɧŰɖŰŬ Űɤɜ 

ɡˊɖɟŮůɘɩɜ ůŰɞ ɢŬɛɖɚɧŰŮɟɞ əɧůŰɞɠ. ȾŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ˊŬɟɏɚŬůɖɠ, Űɞ ˊŮɟɘɓɎɚɚɞɜ ɡɚɞˊɞɘŮɑ ɏɝɡˊɜɞɡɠ 

Ŭɚɔɞɟɑɗɛɞɡɠ ŭɘŬɢŮɑɟɘůɖɠ ˊɚɐɗɞɡɠ, ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ, ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ˊɟŬɔɛŬŰɘəɎ ŭŮŭɞɛɏɜŬ ˊɞɡ 

ŬˊɞůŰɏɚɚɞɜŰŬɘ ɛɏůɤ əɘɜɖŰɩɜ ŮűŬɟɛɞɔɩɜ Ŭˊɧ ŬɜŰɘˊɟɞůɩˊɞɡɠ ˊɞɡ ŭɟŬůŰɖɟɘɞˊɞɘɞɨɜŰŬɘ ůŰɞ ˊŮŭɑɞ Űɖɠ ˊŬɟɏɚŬůɖɠ. 

Ƀɘ ˊŬɟŬˊɎɜɤ ɡˊɖɟŮůɑŮɠ ɞŭɖɔɞɨɜ ůŰɖɜ ŮɚŬɢɘůŰɞˊɞɑɖůɖ Űɞɡ əɧůŰɞɡɠ Űɖɠ Ůəŭɐɚɤůɖɠ, ɏɜŬ ɛɏɔŮɗɞɠ ˊɞɡ ŮɜŭɘŬűɏɟŮɘ 

əɎɗŮ ŭɖɛɧůɘŬ əŬɘ ɘŭɘɤŰɘəɐ Ŭɟɢɐ ŭɘɞɟɔɎɜɤůɖɠ əŬɟɜŬɓŬɚɘɩɜ. Ⱥˊɘˊɚɏɞɜ, Űɞ PARAIDS ŮɟɔɎɕŮŰŬɘ ɤɠ ˊɟɞɠ Űɞɜ ůŰɧɢɞ 

Űɖɠ Ŭɝɘɞˊɞɑɖůɖɠ Űɤɜ əŬɟɜŬɓŬɚɘəɩɜ ŮəŭɖɚɩůŮɤɜ Űɧůɞ Ŭˊɧ Űɞɡɠ ŭɘɞɟɔŬɜɤŰɏɠ ɧůɞ əŬɘ Ŭˊɧ Űɖɜ Űɞˊɘəɐ əŬɘ ŭɘŮɗɜɐ 

ŬɔɞɟɎ. ɇɞ ˊŮɟɘɓɎɚɚɞɜ ɡɚɞˊɞɘŮɑ ɧɚŮɠ Űɘɠ ŬˊŬɟŬɑŰɖŰŮɠ ɡˊɖɟŮůɑŮɠ ɔɘŬ Űɖɜ ˊɟɞůɏɚəɡůɖ ɛŮɔŬɚɨŰŮɟɞɡ Ŭɟɘɗɛɞɨ 

ŮˊɘůəŮˊŰɩɜ ůŰɖɜ ˊɧɚɖ, ɔɘŬ Űɖɜ ˊɟɞɩɗɖůɖ Űɤɜ ˊɟɞɥɧɜŰɤɜ əŬɘ ɡˊɖɟŮůɘɩɜ Űɞˊɘəɩɜ ŮˊŬɔɔŮɚɛŬŰɘɩɜ əŬɘ ŮˊɘɢŮɘɟɐůŮɤɜ, 

əŬɗɩɠ əŬɘ ɔɘŬ Űɖ ŭɘŬűɐɛɘůɖ əɎɗŮ ŮˊɘɢŮɑɟɖůɖɠ ɡˊɏɟ-Űɞˊɘəɞɨ əŬɘ ŭɘŮɗɜɞɨɠ ɓŮɚɖɜŮəɞɨɠ. ȼ ˊɟɞɩɗɖůɖ ˊɟɞɥɧɜŰɤɜ əŬɘ 

ɡˊɖɟŮůɘɩɜ ůɡɛɓɎɚɚŮɘ ůŰɖɜ Ŭɨɝɖůɖ Űɤɜ Ůůɧŭɤɜ Űɖɠ ŭɘɞɟɔɎɜɤůɖɠ, Ŭűɞɨ ɞɘ Ůɛˊɞɟɘəɞɑ ɞɟɔŬɜɘůɛɞɑ ˊɞɡ 

ŭɘŬűɖɛɑɕɞɜŰŬɘ, ˊɚɖɟɩɜɞɡɜ ůɡɜŭɟɞɛɐ ɔɘŬ ɜŬ ŬˊɞɚŬɨůɞɡɜ Űɘɠ ˊɟɞůűŮɟɧɛŮɜŮɠ ɡˊɖɟŮůɑŮɠ. ȼ ɛŮɗɞŭɞɚɞɔɑŬ ůɢŮŭɘŬůɛɞɨ 

Űɞɡ PARAIDS ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ůŬɜ ɞŭɖɔɧɠ ɔɘŬ ŬɜɎɚɞɔŬ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ, ŭɘŬɢɏɞɡɜ əŬɘ 

ŮəɛŮŰŬɚɚŮɨɞɜŰŬɘ ˊŬɟɧɛɞɘŮɠ ɡˊŬɑɗɟɘŮɠ ˊɞɚɘŰɘůŰɘəɏɠ ŮəŭɖɚɩůŮɘɠ, ɧˊɤɠ ɛɞɡůɘəɎ űŮůŰɘɓɎɚ ɐ Ŭəɧɛɖ əŬɘ ŬɗɚɖŰɘəɏɠ 

ŮəŭɖɚɩůŮɘɠ, ɧˊɤɠ ɛŬɟŬɗɤɜɑɞɡɠ ůŰɞɡɠ ŭɟɧɛɞɡɠ ɛɘŬɠ ˊɧɚɖɠ.    

ɇɞ ŰɟɑŰɞ ˊŮɟɘɓɎɚɚɞɜ ˊɞɡ ůɢŮŭɘɎůŰɖəŮ əŬɘ ŬɝɘɞɚɞɔɐɗɖəŮ ɐŰŬɜ Űɞ Active Visitor [10, 11, 12]. ɇɞ Active Visitor 

ůɢŮŭɘɎůŰɖəŮ ɔɘŬ ɢɟɐůɖ ůŮ ˊŮɟɘɓɎɚɚɞɜŰŬ ɓɘɓɚɘɞɗɖəɩɜ, Ůɜɩ ɖ ɢɟɐůɖ Űɞɡ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ŮˊŮəŰŬɗŮɑ ůŮ əɎɗŮ 

ŮůɤŰŮɟɘəɧ ˊɞɚɘŰɘůɛɘəɧ ɢɩɟɞ, ɧˊɤɠ ɛɞɡůŮɑŬ, ɔəŬɚŮɟɑ əŬɘ ŬɟɢŮɑŬ. ɇɞ Active Visitor ůŰɖɟɑɕŮɘ Űɖ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ 

ɓɘɩůɘɛɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ɓɘɓɚɘɞɗɐəɖɠ ɓɞɖɗɩɜŰŬɠ Űɖ ɓɘɓɚɘɞɗɐəɖ ɜŬ ŬɡɝɐůŮɘ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ ŮˊɘůəŮˊŰɩɜ Űɖɠ əŬɘ 

ɞŭɖɔɩɜŰŬɠ Űɞɡɠ ŮˊɘůəɏˊŰŮɠ ɜŬ Ŭɡɝɐůɞɡɜ Űɞ ɢɟɧɜɞ ŮˊɑůəŮɣɐɠ ˊɟɞůűɏɟɞɜŰɎɠ Űɞɡɠ ɛɘŬ ůɡɜŬɟˊŬůŰɘəɐ ɣɖűɘŬəɐ 

ŮɛˊŮɘɟɑŬ. ɇɞ ˊŮɟɘɓɎɚɚɞɜ ˊɟɞŰɟɏˊŮɘ Űɞɡɠ ŮˊɘůəɏˊŰŮɠ ɜŬ ŭɖɛɘɞɡɟɔɐůɞɡɜ ůŰɘɔɛɘŬɑŬ əɞɘɜɤɜɘəɎ ŭɑəŰɡŬ ɛɏůŬ ůŰɞ ɢɩɟɞ 

Űɖɠ ɓɘɓɚɘɞɗɐəɖɠ əŬɘ ɜŬ ŬɜŰŬɚɚɎɝɞɡɜ ŬˊɧɣŮɘɠ, Ůɜɩ ˊŬɟɏɢŮɘ ůŰɖɜ ɓɘɓɚɘɞɗɐəɖ ɛɘŬ ɣɖűɘŬəɐ ɡˊɖɟŮůɑŬ ɔɘŬ ɜŬ ŬɡɝɐůŮɘ 

ɎɛŮůŬ ŰŬ ɏůɞŭɎ Űɖɠ. ɇɞ ůɨůŰɖɛŬ ˊɟɞůˊŬɗŮɑ ɜŬ ŮˊɘŰɨɢŮɘ Űɞɡɠ ˊŬɟŬˊɎɜɤ ůŰɧɢɞɡɠ ɛŮ Űɖɜ ɡɚɞˊɞɑɖůɖ əŬɘ ˊɟɞůűɞɟɎ 

ɡˊɖɟŮůɘɩɜ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ əŬɘ ɣɖűɘŬəɐɠ əɞɘɜɤɜɘəɞˊɞɑɖůɖɠ ůŰɞɡɠ ɢɟɐůŰŮɠ ï ŮˊɘůəɏˊŰŮɠ Űɖɠ 

ɓɘɓɚɘɞɗɐəɖɠ. ɆŰɖ ɓŬůɘəɐ ɡˊɖɟŮůɑŬ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ˊɞɡ ɡɚɞˊɞɘŮɑŰŬɘ ɞ ɢɟɐůŰɖɠ ɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ 

ɜŬ ŭɖɛɘɞɡɟɔŮɑ əŬɘ ɜŬ ˊɟɞɓɎɚɚŮɘ ɣɖűɘŬəɏɠ ůɖɛŮɘɩůŮɘɠ ůɡɜŭŮŭŮɛɏɜŮɠ ɛŮ űɟɎůŮɘɠ Űɞɡ űɡůɘəɞɨ ɓɘɓɚɑɞɡ ˊɞɡ ŭɘŬɓɎɕŮɘ. 

 
3 https://www.culture-gate.com/culture-gate-applications/ 
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ȼ ŭɖɛɘɞɡɟɔɑŬ əŬɘ ɖ ˊɟɞɓɞɚɐ Űɤɜ ůɖɛŮɘɩůŮɤɜ ɔɑɜŮŰŬɘ ɛɏůɤ Űɞɡ ɏɝɡˊɜɞɡ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ ɐ Űɤɜ ɔɡŬɚɘɩɜ 

ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ Űɞɡ ɢɟɐůŰɖ əŬɘ ŭŮɜ ŬˊŬɘŰŮɑŰŬɘ ɖ ŬɔɞɟɎ Ɏɚɚɞɡ Ůɝɞˊɚɘůɛɞɨ. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɞ 

ɢɟɐůŰɖɠ ŭŮɜ ŭɘŬɗɏŰŮɘ Űɞɜ ŬˊŬɟŬɑŰɖŰɞ Ůɝɞˊɚɘůɛɧ ŰɧŰŮ ɖ ɓɘɓɚɘɞɗɐəɖ ɛˊɞɟŮɑ ɜŬ Űɞɜ ˊŬɟɎůɢŮɘ ɛŮ ɐ ɢɤɟɑɠ ɢɟɏɤůɖ. ȼ 

ŭɖɛɘɞɡɟɔɑŬ Űɖɠ əɎɗŮ ůɖɛŮɑɤůɖɠ ůɡɜɞŭŮɨŮŰŬɘ Ŭˊɧ Űɖɜ əŬŰŬɔɟŬűɐ ɛɘŬɠ ɝŮəɎɗŬɟɖɠ űɤŰɞɔɟŬűɑŬɠ, ˊɞɡ ɓɔɎɕŮɘ ɞ 

ɢɟɐůŰɖɠ, Ŭˊɧ Űɖ űɟɎůɖ Űɞɡ ɓɘɓɚɑɞɡ ɛŮ Űɖɜ ɞˊɞɑŬ ɗŬ ůɡɜŭŮɗŮɑ ɖ ůɖɛŮɑɤůɖ. ȼ ůɖɛŮɑɤůɖ ˊɟɞɓɎɚɚŮŰŬɘ ůŬɜ ɏɜŬ 

ŮɜůɤɛŬŰɤɛɏɜɞ ɣɖűɘŬəɧ ŬɜŰɘəŮɑɛŮɜɞ ůŰɖɜ ˊɟɞɓɞɚɐ Űɖɠ əɎɛŮɟŬɠ Űɞɡ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ Űɞɡ ɢɟɐůŰɖ, Ůɜɩ ɖ 

ŭɘŬŭɘəŬůɑŬ Űɞɡ ŮɜŰɞˊɘůɛɞɨ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɢɎɟɖ ůŰɖɜ ŮɘəɧɜŬ-ůŰɧɢɞ ˊɞɡ əŬŰɏɔɟŬɣŮ ɞ ɢɟɐůŰɖɠ əŬŰɎ Űɖ ŭɖɛɘɞɡɟɔɑŬ 

Űɖɠ ůɖɛŮɑɤůɖɠ. Ƀɘ ŮˊɘůəɏˊŰŮɠ Űɖɠ ɓɘɓɚɘɞɗɐəɖɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɘɠ ɡˊɖɟŮůɑŮɠ Űɞɡ Active Visitor, ɛˊɞɟɞɨɜ ɜŬ 

ŮɜɖɛŮɟɤɗɞɨɜ ɔɘŬ ŰŬɡŰɧɢɟɞɜɞɡɠ ŮˊɘůəɏˊŰŮɠ ˊɞɡ ŭɘŬɓɎɕɞɡɜ Űɞ ɑŭɘɞ ɓɘɓɚɑɞ ɛŮ ŬɡŰɞɨɠ əŬɘ ɜŬ Űɞɡɠ ŬˊɞůŰŮɑɚɞɡɜ 

ɣɖűɘŬəɏɠ ˊɟɞůəɚɐůŮɘɠ ɔɘŬ ɜŬ ŭɖɛɘɞɡɟɔɐůɞɡɜ ɏɜŬ ůŰɘɔɛɘŬɑɞ əɞɘɜɤɜɘəɧ ŭɑəŰɡɞ. Ƀɘ ŮˊɘůəɏˊŰŮɠ ˊɞɡ ůɢɖɛŬŰɑɕɞɡɜ Űɞ 

əɞɘɜɤɜɘəɧ ŭɑəŰɡɞ, ůɡɛɛŮŰɏɢɞɡɜ ůŮ ɣɖűɘŬəɏɠ ůɡɕɖŰɐůŮɘɠ ŬɜŰŬɚɚɎůɞɜŰŬɠ ŬˊɧɣŮɘɠ ɛɏůɤ Űɤɜ əɘɜɖŰɩɜ Űɞɡɠ ůŮ ɛɞɟűɐ 

ɛɖɜɡɛɎŰɤɜ əŮɘɛɏɜɞɡ. ȼ ɡˊɖɟŮůɑŬ ɣɖűɘŬəɐɠ əɞɘɜɤɜɘəɞˊɞɑɖůɖɠ ɏɢŮɘ ůŬɜ ŬˊɩŰŬŰɞ ůŰɧɢɞ Űɖ ŭɖɛɘɞɡɟɔɑŬ ɛɘŬɠ 

ɣɖűɘŬəɐɠ əɞɘɜɧŰɖŰŬɠ ůŰɖɜ ɞˊɞɑŬ ɗŬ ůɡɛɛŮŰɏɢɞɡɜ ɧɚɞɘ ɞɘ ŮˊɘůəɏˊŰŮɠ Űɖɠ ɓɘɓɚɘɞɗɐəɖɠ. ɀɘŬ ɕɤɜŰŬɜɐ əɞɘɜɧŰɖŰŬ ɗŬ 

ɛˊɞɟɞɨůŮ ɜŬ ŮɡŬɘůɗɖŰɞˊɞɘɐůŮɘ əŬɘ ɜŬ əɘɜɖŰɞˊɞɘɐůŮɘ Űɞɡɠ ŮˊɘůəɏˊŰŮɠ ɜŬ ŭɘŬŭɩůɞɡɜ Űɖ ɓɘɓɚɘɞɗɐəɖ əŬɘ Űɘɠ 

ɡˊɖɟŮůɑŮɠ Űɖɠ ůŰɞɜ ˊŮɟɑɔɡɟɧ Űɞɡɠ ɐ əŬɘ ůŮ ɝɏɜɞɡɠ, ɛŮ ɗŮŰɘəɧ Űɟɧˊɞ, ůɡɛɓɎɚɚɞɜŰŬɠ ůŰɖɜ Ŭɨɝɖůɖ Űɞɡ Ŭɟɘɗɛɞɨ Űɤɜ 

ŮˊɘůəŮˊŰɩɜ. ɇɏɚɞɠ, Űɞ ůɨůŰɖɛŬ ˊɟɞůűɏɟŮɘ ɛɘŬ ɎɛŮůɖ ˊɖɔɐ ŮɘůɞŭɐɛŬŰɞɠ ɔɘŬ Űɖ ɓɘɓɚɘɞɗɐəɖ. ȿŬɛɓɎɜɞɜŰŬɠ ůŬɜ 

ŭŮŭɞɛɏɜɞ ɧŰɘ əɎɗŮ ɓɘɓɚɑɞ Űɖɠ ɓɘɓɚɘɞɗɐəɖɠ ɡˊɎɟɢŮɘ ůŮ ɣɖűɘŬəɐ ɛɞɟűɐ ůŰɞɜ ŮɝɡˊɖɟŮŰɖŰɐ (server) Űɞɡ Active 

Visitor, ɧŰŬɜ ɏɜŬɠ ɢɟɐůŰɖɠ ŭɖɛɘɞɡɟɔŮɑ ɛɘŬ ɜɏŬ ůɖɛŮɑɤůɖ Űɞ ůɨůŰɖɛŬ ŬɜŬůɨɟŮɘ ɏɜŬ ůŰɘɔɛɘɧŰɡˊɞ Űɖɠ ɣɖűɘŬəɐɠ 

ɏəŭɞůɖɠ Űɞɡ ɓɘɓɚɑɞɡ Ŭˊɧ Űɞ ůɨůŰɖɛŬ ŬɟɢŮɑɤɜ, ůɡůɢŮŰɑɕŮɘ Űɞ ůŰɘɔɛɘɧŰɡˊɞ ɛŮ Űɞɜ ɢɟɐůŰɖ, ŬɜŬɚɨŮɘ Űɞ ůɩɛŬ Űɖɠ 

ůɖɛŮɑɤůɖɠ əŬɘ ŰɞˊɞɗŮŰŮɑ Űɞ əŮɑɛŮɜɞ Űɖɠ ůɖɛŮɑɤůɖɠ ůŰɖ ůɤůŰɐ ɗɏůɖ Űɞɡ ůŰɘɔɛɘɞŰɨ́ ɞɡ Űɖɠ ɣɖűɘŬəɐɠ ɏəŭɞůɖɠ. ɀŮ 

Űɞɜ Űɟɧˊɞ ŬɡŰɧ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɛɘŬ ŮɝŬŰɞɛɘəŮɡɛɏɜɖ ɣɖűɘŬəɐ ɏəŭɞůɖ Űɞɡ ɓɘɓɚɑɞɡ ˊɞɡ ŭɘŬɓɎɕŮɘ ɞ ŮˊɘůəɏˊŰɖɠ. ȾɎɗŮ 

űɞɟɎ ˊɞɡ ɞ ɢɟɐůŰɖɠ ŭɖɛɘɞɡɟɔŮɑ ɛɘŬ ɜɏŬ ůɖɛŮɑɤůɖ, ŬɡŰɐ ŮɜůɤɛŬŰɩɜŮŰŬɘ ůŰɖɜ ŮɝŬŰɞɛɘəŮɡɛɏɜɖ ɣɖűɘŬəɐ ɏəŭɞůɖ. 

ɆŰɞ Űɏɚɞɠ Űɖɠ ŮˊɑůəŮɣɖɠ, ɞ ŮˊɘůəɏˊŰɖɠ ɛˊɞɟŮɑ ɜŬ ɕɖŰɐůŮɘ Ŭˊɧ Űɞ ˊɟɞůɤˊɘəɧ Űɖɠ ɓɘɓɚɘɞɗɐəɖɠ ɜŬ ŬɔɞɟɎůŮɘ Űɖɜ 

ŮɝŬŰɞɛɘəŮɡɛɏɜɖ ɣɖűɘŬəɐ ɏəŭɞůɖ Űɞɡ ɓɘɓɚɑɞɡ ɛŬɕɑ ɛŮ Űɘɠ ˊɟɞůɤˊɘəɏɠ Űɞɡ ůɖɛŮɘɩůŮɘɠ ɐ/əŬɘ Űɘɠ ŭɖɛɧůɘŮɠ ůɖɛŮɘɩůŮɘɠ 

ˊɞɡ ŭɖɛɘɞɨɟɔɖůŬɜ Ɏɚɚɞɘ ŮˊɘůəɏˊŰŮɠ ˊɞɡ ŭɘɎɓŬɕŬɜ Űɞ ɑŭɘɞ ɓɘɓɚɑɞ. ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ ˊŬɟɎɔɞɜŰŬɘ ɎɛŮůŬ ɏůɞŭŬ ɔɘŬ 

Űɖ ɓɘɓɚɘɞɗɐəɖ. ȷˊɧ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ ˊɟɞɏəɡɣŮ ɧŰɘ ˊŮɟɑˊɞɡ Űɞ 40% Űɤɜ ŭɡɜɖŰɘəɩɜ ŮˊɘůəŮˊŰɩɜ 

ɛɘŬɠ ɓɘɓɚɘɞɗɐəɖɠ ˊɞɡ ɡɚɞˊɞɘŮɑ Űɞ Active Visitor, ɗŬ ɐŰŬɜ ŬɜɞɘɢŰɞɑ ɜŬ ŬɔɞɟɎůɞɡɜ ɏɜŬ ŮɝŬŰɞɛɘəŮɡɛɏɜɞ ɣɖűɘŬəɧ 

ŬɜŰɑɔɟŬűɞ Ůɜɧɠ űɡůɘəɞɨ ɓɘɓɚɑɞɡ.   

 

1.3 ɆɢŮŰɘəɏɠ ȺɟɔŬůɑŮɠ əŬɘ Ɇɨɔəɟɘůɖ 

Ʉɞɚɚɏɠ ŮɟŮɡɜɖŰɘəɏɠ ɞɛɎŭŮɠ ůŰɞ ˊŬɟŮɚɗɧɜ əŬɘ ůŰɘɠ ɛɏɟŮɠ ɏɢɞɡɜ ˊŬɟɞɡůɘɎůŮɘ ůɖɛŬɜŰɘəɏɠ ɛŮɚɏŰŮɠ əŬɘ 

ŰŬɝɘɜɞɛɐůŮɘɠ ɐ ɛŮɗɞŭɞɚɞɔɑŮɠ ůɢŮŭɘŬůɛɞɨ əŬɘ Ŭɝɘɞɚɧɔɖůɖɠ ɔɘŬ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɣɖűɘŬəɏɠ ɡˊɖɟŮůɑŮɠ 

ůŰɞɜ ˊɞɚɘŰɘůɛɧ əŬɘ ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ ˊɞɚɘŰɘůɛɘəɧ ˊŮɟɘŮɢɧɛŮɜɞ.  

Ʉɞɚɚɏɠ ɛŮɚɏŰŮɠ ɔɘŬ ɣɖűɘŬəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ŭɘŬɢŮɑɟɘůɖɠ ˊɞɚɘŰɘůɛɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɏɢɞɡɜ ŮɛűŬɜɘůŰŮɑ ůŰɖ ŭɘŮɗɜɐ 

ɓɘɓɚɘɞɔɟŬűɑŬ, ɧˊɤɠ ɖ ůɖɛŬɜŰɘəɐ ŮɟɔŬůɑŬ Űɤɜ Oomen əŬɘ Aroyo [13] ˊɎɜɤ ůŮ ůɡɛɛŮŰɞɢɘəɎ ˊɞɚɘŰɘůɛɘəɎ ɣɖűɘŬəɎ 

ˊŮɟɘɓɎɚɚɞɜŰŬ, ɖ ɛŮɚɏŰɖ Űɤɜ Logothetis, Delinasiou əŬɘ Stylianidis [14] ˊɎɜɤ ůŮ ˊɚɖɟɞűɞɟɘŬəɎ ůɡůŰɐɛŬŰŬ 

ɛɞɜŰŮɚɞˊɞɑɖůɖɠ ˊɞɚɘŰɘůɛɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ ɐ Űɞ ɓɘɓɚɑɞ Űɤɜ Styliaras, Koukopoulos əŬɘ Lazarinis [401] ɔɘŬ Űɘɠ 

ɣɖűɘŬəɏɠ ŰŮɢɜɞɚɞɔɑŮɠ əŬɘ ŮűŬɟɛɞɔɏɠ ˊɞɡ ŬˊŬɜŰɩɜŰŬɘ ůŰɞ ɢɩɟɞ Űɞɡ ɄɞɚɘŰɘůɛɞɨ. ȺɜŰɞɨŰɞɘɠ əŬɛɘɎ ɛŮɚɏŰɖ, ůŰɖɜ 

ŰɟɏɢɞɡůŬ ŭɘŮɗɜɐ ɓɘɓɚɘɞɔɟŬűɑŬ Űɤɜ ɣɖűɘŬəɩɜ ˊɞɚɘŰɘůɛɘəɩɜ ůɡůŰɖɛɎŰɤɜ, ŭŮɜ ɏɢŮɘ űŰɎůŮɘ ůŰɖɜ ɏəŰŬůɖ Űɖɠ ɛŮɚɏŰɖɠ 

ˊɞɡ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŮ ŬɡŰɐ Űɖ ŭɘŬŰɟɘɓɐ. Ⱥˊɘˊɚɏɞɜ, ɞɘ ˊŮɟɘůůɧŰŮɟŮɠ ɛŮɚɏŰŮɠ ˊŬɟɞɡůɘɎɕɞɡɜ ůɡůŰɐɛŬŰŬ ˊɞɡ 

ůɢŮŰɑɕɞɜŰŬɘ ɛŮ ɏɜŬ ŮˊɘůŰɖɛɞɜɘəɧ ˊŮŭɑɞ Űɞɡ ɄɞɚɘŰɘůɛɞɨ ɐ ɛɘŬ ůɡɔəŮəɟɘɛɏɜɖ ŰŮɢɜɞɚɞɔɑŬ, ɧˊɤɠ ɖ ɛŮɚɏŰɖ ůɡůŰɖɛɎŰɤɜ 

ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɡˊɖɟŮůɑŮɠ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ůŮ ɘůŰɞɟɘəɏɠ ŰɞˊɞɗŮůɑŮɠ [15]. ȷˊɧ Űɖɜ Ɏɚɚɖ ˊɚŮɡɟɎ, ɖ 

ŭɘŬŰɟɘɓɐ ŬɡŰɐ ˊɟɞŰŮɑɜŮɘ ɛɘŬ ɜɏŬ ŰŬɝɘɜɧɛɖůɖ ɔɘŬ ŰŬ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ɛŮ ɓɎůɖ ɏɜŬ ˊɚɐɗɞɠ 

ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ɧˊɤɠ Űɞ ˊŮŭɑɞ Űɞɡ ɄɞɚɘŰɘůɛɞɨ ɛŮ Űɞ ɞˊɞɑɞ ůɢŮŰɑɕɞɜŰŬɘ, Űɖɜ ɡˊɞůŰɐɟɘɝɖ Űɖɠ ŮɜŮɟɔɞɨɠ ůɡɛɛŮŰɞɢɐɠ 

Űɤɜ ɢɟɖůŰɩɜ ůŰɖ ůɡɚɚɞɔɐ ˊŮɟɘŮɢɞɛɏɜɞɡ, Űɖɜ ɡɚɞˊɞɑɖůɖ ɔŮɤɔɟŬűɘəɩɜ əŬɘ əɘɜɖŰɩɜ ɡˊɖɟŮůɘɩɜ ɐ Űɖɜ ˊɟɞůűɞɟɎ 

ɡˊɖɟŮůɘɩɜ ŮˊŬɡɝɖɛɏɜɖɠ əŬɘ Ůɘəɞɜɘəɐɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ. Ⱥˊɑůɖɠ, ŰŬ ˊŮɟɘɓɎɚɚɞɜŰŬ ŰŬɝɘɜɞɛɞɨɜŰŬɘ ůŮ ɏɝɡˊɜŬ, ůŮ 

əŬŰɎɚɚɖɚŬ ɔɘŬ ŮɜůɤɛɎŰɤůɖ ůŰɞ ˊɚŬɑůɘɞ ɛɘŬɠ ůŰɟŬŰɖɔɘəɐɠ ɏɝɡˊɜɖɠ ˊɧɚɖɠ, ůŮ ŮəˊŬɘŭŮɡŰɘəɐɠ ɢɟɐůɖɠ ŬɚɚɎ əŬɘ ůŮ 
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ŮˊŬɔɔŮɚɛŬŰɘəɐɠ ɢɟɐůɖɠ ɐ ɔɘŬ Űɞ Ůɡɟɨ əɞɘɜɧ. ɇɏɚɞɠ, ŰŬ ˊŮɟɘɓɎɚɚɞɜŰŬ əŬŰɖɔɞɟɘɞˊɞɘɞɨɜŰŬɘ ŬɜɎɚɞɔŬ ɛŮ Űɞɜ Űɨˊɞ Űɤɜ 

ˊɞɚɘŰɘůɛɘəɩɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ (ɣɖűɘɞˊɞɘɖɛɏɜɞ ˊŮɟɘŮɢɧɛŮɜɞ ŬˊŰɐɠ ɐ Ɏɡɚɖɠ əɚɖɟɞɜɞɛɘɎɠ) əŬɘ Ŭɜ 

ŮɔəŬɗɑůŰŬɜŰŬɘ əŬɘ ɚŮɘŰɞɡɟɔɞɨɜ ůŮ ŮůɤŰŮɟɘəɧ ɐ ŮɝɤŰŮɟɘəɧ ɢɩɟɞ. Ƀ ŬɜŬɔɜɩůŰɖɠ ˊɞɡ ɗɏɚŮɘ ɜŬ ŮɜŰɟɡűɐůŮɘ ůŰŬ 

ɣɖűɘŬəɎ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ, ɗŬ ɓɟŮɘ ůŰɖɜ ɛŮɚɏŰɖ ŬɡŰɐ, ɏɜŬ ˊɚɞɨůɘɞ ůɖɛŮɑɞ ŬɜŬűɞɟɎɠ ɔɘŬ ˊŮɟŬɘŰɏɟɤ 

ɏɟŮɡɜŬ.    

ɄɞɚɚɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɣɖűɘŬəɏɠ ɡˊɖɟŮůɑŮɠ ůɢŮŭɘɎůŰɖəŬɜ Ŭˊɧ ŮˊɘůŰɐɛɞɜŮɠ Űɖɠ Ʉɚɖɟɞűɞɟɘəɐɠ 

ɛŮ ɓɎůɖ ɛɘŬ ůɡɔəŮəɟɘɛɏɜɖ ɛŮɗɞŭɞɚɞɔɑŬ ˊɞɡ ɓŬůɑɕŮŰŬɘ ůŮ ůɡɔəŮəɟɘɛɏɜŮɠ Ŭɟɢɏɠ ůɢŮŭɘŬůɛɞɨ. ȾɎɗŮ ɣɖűɘŬəɧ 

ˊŮɟɘɓɎɚɚɞɜ ɔɘŬ Űɞɜ ɄɞɚɘŰɘůɛɧ ɐ ɔŮɜɘəɧŰŮɟŬ, ɢɟɖůɘɛɞˊɞɘŮɑ ɛɘŬ ɐ ˊŮɟɘůůɧŰŮɟŮɠ ŰŮɢɜɘəɏɠ ɞˊŰɘəɞˊɞɑɖůɖɠ Űɖɠ 

ˊɚɖɟɞűɞɟɑŬɠ ˊɞɡ ŭɘŬɢŮɘɟɑɕŮŰŬɘ. Ʉɘɞ əɞɘɜɐ ŰŮɢɜɘəɐ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ŮɑɜŬɘ ɞɘ əŬŰɎɚɞɔɞɘ ɐ ɞɘ ɚɑůŰŮɠ ɛŮ ˊɘɞ 

ɢŬɟŬəŰɖɟɘůŰɘəɧ ˊŬɟɎŭŮɘɔɛŬ Űɖɜ ˊɚŬŰűɧɟɛŬ EUROPEANA [19]. ȼ ŰŮɢɜɘəɐ Űɖɠ ɞˊŰɘəɞˊɞɑɖůɖɠ ɛŮ ůɡɚɚɞɔɏɠ ŮɑɜŬɘ 

ɘŭɘŬɑŰŮɟŬ əɞɘɜɐ ůŮ ɣɖűɘŬəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ɚŮɘŰɞɡɟɔɞɨɜ ůŮ ɛɞɡůŮɑŬ, ˊɘɜŬəɞɗɐəŮɠ, ɓɘɓɚɘɞɗɐəŮɠ əŬɘ ŬɟɢŮɑŬ, ɧˊɤɠ 

ɞɘ ˊɚŬŰűɧɟɛŮɠ Muse [23] əŬɘ Mediaplatform [154]. ȼ ɞˊŰɘəɞˊɞɑɖůɖ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ŮɑɜŬɘ ɛɘŬ 

ɘŭɘŬɑŰŮɟŬ ůɨɔɢɟɞɜɖ ŰŮɢɜɘəɐ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ əɡɟɑɤɠ ůŮ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ŬˊŮɡɗɨɜɞɜŰŬɘ ůŰɞɡɠ 

ŮˊɘůəɏˊŰŮɠ Ůɜɧɠ űɞɟɏŬ ˊɞɚɘŰɘůɛɞɨ, ɧˊɤɠ ɏɜŬ ɛɞɡůŮɑɞ ɐ ɛɘŬ ɓɘɓɚɘɞɗɐəɖ ŬɚɚɎ əŬɘ ůŮ Ůɘŭɘəɞɨɠ Űɞɡ ɄɞɚɘŰɘůɛɞɨ ɧˊɤɠ 

ŬɟɢŬɘɞɚɧɔɞɡɠ. ɄŬɟŬŭŮɑɔɛŬŰŬ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ Ůˊɘɚɏɔɞɡɜ Űɞ ůɡɔəŮəɟɘɛɏɜɞ Űɟɧˊɞ ɞˊŰɘəɞˊɞɑɖůɖɠ Űɖɠ 

ˊɚɖɟɞűɞɟɑŬɠ ŮɑɜŬɘ Űɞ ARCube [201] ɔɘŬ Ůɘŭɘəɞɨɠ əŬɘ Űɞ Google Glass Museum Zoom ɔɘŬ Űɞ əɞɘɜɧ [205]. ũɘŬ Űɖɜ 

ɞˊŰɘəɞˊɞɑɖůɖ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ŬˊŬɘŰŮɑŰŬɘ Ůɘŭɘəɧɠ Ůɝɞˊɚɘůɛɧɠ ˊɞɡ ˊŬɟɏɢŮŰŬɘ ŮɑŰŮ Ŭˊɧ Űɞ űɞɟɏŬ ɐ Ŭˊɧ 

Űɞɡɠ ŮˊɘůəɏˊŰŮɠ Űɞɡ (ɏɝɡˊɜŬ əɘɜɖŰɎ ŰɖɚɏűɤɜŬ). ȼ ɞˊŰɘəɞˊɞɑɖůɖ ˊɞɚɘŰɘůɛɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɛŮ ˊɑɜŬəŮɠ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ əɡɟɑɤɠ ůŮ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ˊŬɟŬɗɏŰɞɡɜ ŬəŬŰɏɟɔŬůŰŬ ŭŮŭɞɛɏɜŬ ɐ ɛŮɔɎɚɞ ɧɔəɞ 

əŬŰŮɟɔŬůɛɏɜɤɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ˊɟɏˊŮɘ ɜŬ əŬŰŬɜŮɛɖɗɞɨɜ ůŮ ˊɑɜŬəŮɠ ɔɘŬ ɜŬ ŮɑɜŬɘ ˊɘɞ ŮɡŬɜɎɔɜɤůŰŬ, ɧˊɤɠ ŰŬ 

ˊŮɟɘɓɎɚɚɞɜŰŬ Scape [158], SIRBeC [159] əŬɘ ARQUIGRAFIA [160]. ȼ ŰŮɢɜɘəɐ Űɤɜ ŰɟɘůŭɘɎůŰŬŰɤɜ 

ŬɜŬˊŬɟŬůŰɎůŮɤɜ ŭŮŭɞɛɏɜɤɜ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ əɡɟɑɤɠ ɔɘŬ ɜŬ ɞˊŰɘəɞˊɞɘɖɗɞɨɜ ŬɟɢŬɑŬ ŬɜŰɘəŮɑɛŮɜŬ (ˊɨɚɘɜŬ ŬɔɔŮɑŬ, 

ŮɟɔŬɚŮɑŬ) ɐ ɜŬ ŬɜŬˊŬɟŬůŰŬɗɞɨɜ ɘůŰɞɟɘəɏɠ ŰɞˊɞɗŮůɑŮɠ əŬɘ əŰɐɟɘŬ Ŭˊɧ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ɧˊɤɠ Űɞ Cultural 

Heritage Sites Visualization System [41], Űɞ Ancient Pompeii [62] əŬɘ Űɞ CARUSO [64]. ɇɏɚɞɠ, ɛɘŬ Ŭˊɧ Űɘɠ ˊɘɞ 

ůɨɔɢɟɞɜŮɠ, ŭɘŬŭɟŬůŰɘəɏɠ əŬɘ ŮɜŭɘŬűɏɟɞɡůŮɠ ɔɘŬ Űɞɡɠ ɢɟɐůŰŮɠ ŰŮɢɜɘəɏɠ ɞˊŰɘəɞˊɞɑɖůɖɠ ˊɞɚɘŰɘůɛɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ 

ŮɑɜŬɘ ɞɘ ɔŮɤɔɟŬűɘəɞɑ ɢɎɟŰŮɠ. ȼ ˊɚɖɟɞűɞɟɑŬ ŮɛűŬɜɑɕŮŰŬɘ ɛŮ ŭɘɎűɞɟŮɠ ɛɞɟűɏɠ ˊɎɜɤ ůŮ ɏɜŬɜ ɔŮɤɔɟŬűɘəɧ ɢɎɟŰɖ, 

ůɡɜɐɗɤɠ ŭɘŬŭɟŬůŰɘəɧ, ˊɞɡ ɛŮŰŬŰɟɏˊŮŰŬɘ ůŮ ˊɞɚɘŰɘůɛɘəɧ ɢɎɟŰɖ. ɄŬɟŬŭŮɑɔɛŬŰŬ ŰɏŰɞɘɤɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ŮɑɜŬɘ ŰŬ 

SOCH [215], EUROPEANA əŬɘ The Prow [24]. Oɘ Bevan et al. [98] ŮɜůɤɛŬŰɩɜɞɡɜ Űɖɜ ɘŭɏŬ Űɖɠ ůɡɛɛŮŰɞɢɘəɧŰɖŰŬɠ 

ůŰɖɜ ˊɚŬŰűɧɟɛŬ ˊɞɡ ůɢŮŭɘɎɕɞɡɜ əŬɘ ɖ ɞˊɞɑŬ ˊɟɞɤɗŮɑ Űɖ ŭɘŬŭɘəŰɡŬəɐ ůɡɜŮɟɔŬŰɘəɧŰɖŰŬ ɛŮŰŬɝɨ Űɤɜ ˊɞɚɘŰɩɜ ɛɘŬɠ 

ˊŮɟɘɞɢɐɠ ɛŮ ůŰɧɢɞ Űɖ ůɡɚɚɞɔɐ ŬɟɢŬɘɞɚɞɔɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɖɜ ˊŮɟɘɞɢɐ ŬɡŰɐ. Ⱥˊɑůɖɠ, ɞɘ Insole əŬɘ Piccini [99] 

ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɞ əɞɘɜɧ ůŰɖ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ ŬɟɢŮɑɞɡ Ŭˊɧ ŮɘəɧɜŮɠ ŬɟɢŬɘɞɚɞɔɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ ɔɘŬ ɛɘŬ 

ůɡɔəŮəɟɘɛɏɜɖ ˊŮɟɘɞɢɐ.  

Ƀɘ Koukopoulos, Tsolis əŬɘ Heliades [161] ˊɟɧŰŮɘɜŬɜ ɏɜŬ ɜɏɞ ŮəŰŮŰŬɛɏɜɞ ɛɞɜŰɏɚɞ Ůɚɏɔɢɞɡ ˊɟɧůɓŬůɖɠ ůŰɞ 

ˊŮɟɘŮɢɧɛŮɜɞ ˊɞɡ ɓŬůɑɕŮŰŬɘ ůŮ ɟɧɚɞɡɠ ɔɘŬ ɜŬ ŭɖɛɘɞɡɟɔɐůɞɡɜ ɏɜŬ ŬůűŬɚɏɠ ˊŮɟɘɓɎɚɚɞɜ ŭɘŬɢŮɑɟɘůɖɠ ɛɞɡůɘəɩɜ 

ŭŮŭɞɛɏɜɤɜ. ɈˊɖɟŮŰɩɜŰŬɠ Űɞ ůŰɧɢɞ Űɖɠ ŬůűɎɚŮɘŬɠ, ɞɘ Baruzzo, Casoto, Challapalli, Dattolo, Pudota əŬɘ Tasso 

ˊɟɧŰŮɘɜŬɜ ɛɘŬ ŰɛɖɛŬŰɘəɐ (modular) ŬɟɢɘŰŮəŰɞɜɘəɐ ɔɘŬ ɏɜŬ ůɨůŰɖɛŬ ůɖɛŬůɘɞɚɞɔɘəɩɜ ɣɖűɘŬəɩɜ ɓɘɓɚɘɞɗɖəɩɜ [409], 

Ŭűɞɨ ɞɘ ŰɛɖɛŬŰɘəɏɠ ŬɟɢɘŰŮəŰɞɜɘəɏɠ ŭɑɜɞɡɜ ˊɟɞŰŮɟŬɘɧŰɖŰŬ ůŰɖɜ ŬůűɎɚŮɘŬ, ŬˊɞɛɞɜɩɜɞɜŰŬɠ ŰŬ ɓŬůɘəɎ ɛɏɟɖ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ Ŭˊɧ Űɞɡɠ ŰŮɚɘəɞɨɠ ɢɟɐůŰŮɠ. ɇŬ ˊŮɟɘůůɧŰŮɟŬ ůɨɔɢɟɞɜŬ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ɡɚɞˊɞɘɞɨɜ ŮɜɏɟɔŮɘŮɠ 

ŭɘɎɢɡůɖɠ ŬɜɎɚɞɔŬ ɛŮ Űɞ əɞɘɜɧ ůŰɞ ɞˊɞɑɞ ŬˊŮɡɗɨɜɞɜŰŬɘ (Ůɘŭɘəɞɨɠ ɐ ɗɘŬůɩŰŮɠ Űɞɡ ɄɞɚɘŰɘůɛɞɨ) ɛŮ ɓɎůɖ əɎˊɞɘŬ 

ůɡɔəŮəɟɘɛɏɜɖ ůŰɟŬŰɖɔɘəɐ ŭɘɎɢɡůɖɠ. ɇŬ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ŬˊŮɡɗɨɜɞɜŰŬɘ ůŰɞ Ůɡɟɨ əɞɘɜɧ ɢɟɖůɘɛɞˊɞɘɞɨɜ ɤɠ Ůˊɑ Űɞ 

ˊɚŮɑůŰɞɜ ŭɖɛɞűɘɚŮɑɠ ˊɚŬŰűɧɟɛŮɠ əɞɘɜɤɜɘəɐɠ ŭɘəŰɨɤůɖɠ ɐ ŭɘŬűɖɛɑůŮɘɠ ůŮ ˊŬɟŬŭɞůɘŬəɎ ɛɏůŬ Ůɜɖɛɏɟɤůɖɠ əŬɘ Űɞ 

ȹɘŬŭɑəŰɡɞ ɔɘŬ ɜŬ ɛŮŰŬŭɩůɞɡɜ Űɞ ɛɐɜɡɛɎ Űɞɡɠ ɧˊɤɠ ŰŬ Boston Marathon [16] əŬɘ Download Festival [18]. ȷˊɧ Űɖɜ 

Ɏɚɚɖ ˊɚŮɡɟɎ, ɧɚŬ ŰŬ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ŬˊŮɡɗɨɜɞɜŰŬɘ ůŮ Ůɘŭɘəɞɨɠ ɢɟɖůɘɛɞˊɞɘɞɨɜ əɡɟɑɤɠ ŮˊɘůŰɖɛɞɜɘəɎ ůɡɜɏŭɟɘŬ 

əŬɘ ˊŮɟɘɞŭɘəɎ, ŬəŬŭɖɛŬɥəɞɨɠ ůɡɜŭɏůɛɞɡɠ ɐ űɧɟɞɡɛ ŬɜŰŬɚɚŬɔɐɠ ŬˊɧɣŮɤɜ ɧˊɤɠ ŰŬ KORA [182] əŬɘ IPERION CH 

[183]. ɆŰɟŬŰɖɔɘəɏɠ Ŭɝɘɞˊɞɑɖůɖɠ Űɤɜ ɡˊɖɟŮůɘɩɜ Űɤɜ ˊɞɚɘŰɘůɛɘəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ əŬɘ Űɤɜ űɞɟɏɤɜ ˊɞɡ ŰŬ 

ɚŮɘŰɞɡɟɔɞɨɜ ɏɢɞɡɜ ŮəˊɞɜɖɗŮɑ əŬɘ ɡɚɞˊɞɘɖɗŮɑ ůŮ ŭɘɎűɞɟŮɠ ˊɚŬŰűɧɟɛŮɠ ɧˊɤɠ ɖ Geolocations [336], ɖ Rijeka 

Carnival [410] əŬɘ ɖ Carnival of Venice [411].  
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Ƀɘ ɛŮɗɞŭɞɚɞɔɑŮɠ ůɢŮŭɘŬůɛɞɨ ˊɞɡ ˊɟɞŰŮɑɜɞɜŰŬɘ ůŮ ŬɡŰɐ Űɖ ŭɘŬŰɟɘɓɐ ˊɟɞɢɤɟɞɨɜ ɏɜŬ ɓɐɛŬ ˊŬɟŬəɎŰɤ əŬɘ 

ɢɟɖůɘɛɞˊɞɘɞɨɜ ɧɚŮɠ Űɘɠ ˊŬɟŬˊɎɜɤ ůɢŮŭɘŬůŰɘəɏɠ Ŭɟɢɏɠ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ ůɨɔɢɟɞɜɤɜ ɏɝɡˊɜɤɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ 

űɘɚɞɝŮɜɞɨɜ ˊɞɚɘŰɘůɛɘəɧ ˊŮɟɘŮɢɧɛŮɜɞ əŬɘ ˊŬɟɏɢɞɡɜ ɏɝɡˊɜŮɠ ɣɖűɘŬəɏɠ ɡˊɖɟŮůɑŮɠ. ȸŬůɘəɧ ůɖɛŮɑɞ ˊɞɡ ɝŮɢɤɟɑɕŮɘ Űɘɠ 

ɛŮɗɞŭɞɚɞɔɑŮɠ ŬɡŰɏɠ ŮɑɜŬɘ ɧŰɘ ŰɞˊɞɗŮŰɞɨɜ ůŮ əŮɜŰɟɘəɧ ˊɚŬɑůɘɞ Űɖ ɓɘɤůɘɛɧŰɖŰŬ Űɤɜ űɞɟɏɤɜ ˊɞɡ ɚŮɘŰɞɡɟɔɞɨɜ ŰŬ 

ˊŮɟɘɓɎɚɚɞɜŰŬ ŬɡŰɎ. ȾɎɗŮ ˊŮɟɘɓɎɚɚɞɜ ɡɚɞˊɞɘŮɑ ɛɘŬ ůɡɔəŮəɟɘɛɏɜɖ ůŰɟŬŰɖɔɘəɐ ŭɘɎɢɡůɖɠ əŬɘ Ŭɝɘɞˊɞɑɖůɖɠ ɔɘŬ ɜŬ 

ˊɟɞůŮɚəɨůŮɘ ɧůɞ Űɞ ŭɡɜŬŰɧɜ ɛŮɔŬɚɨŰŮɟɞ əɞɘɜɧ ůŰɖ ɢɟɐůɖ Űɞɡ əŬɘ ɜŬ ŭɖɛɘɞɡɟɔɐůŮɘ ɜɏŮɠ ˊɖɔɏɠ Ůůɧŭɤɜ ɔɘŬ Űɞɡɠ 

űɞɟŮɑɠ ˊɞɡ Űɞ ɚŮɘŰɞɡɟɔɞɨɜ. 

Ʉɞɚɚɏɠ ŮɟŮɡɜɖŰɘəɏɠ ɞɛɎŭŮɠ ůŰɞ ˊŬɟŮɚɗɧɜ əŬɘ ůŰɘɠ ɛɏɟŮɠ ɏɢɞɡɜ ˊŬɟɞɡůɘɎůŮɘ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ˊɟɞůűɏɟɞɡɜ 

ɣɖűɘŬəɏɠ ɡˊɖɟŮůɑŮɠ Űɤɜ ɞˊɞɑɤɜ ɖ Ŭɝɘɞɚɧɔɖůɖ ɏɔɘɜŮ ɛŮ ɓɎůɖ ɛɘŬ ůɡɔəŮəɟɘɛɏɜɖ ɛŮɗɞŭɞɚɞɔɑŬ. ɆɡɔəɟɘŰɘəɏɠ əŬɘ 

ŰŮɢɜɘəɏɠ ŬɝɘɞɚɞɔɐůŮɘɠ əŬɗɩɠ Ůˊɑůɖɠ əŬɘ ŬɝɘɞɚɞɔɐůŮɘɠ ɢɟɖůŰɘəɧŰɖŰŬɠ əŬɘ əɞɘɜɤɜɘəɩɜ ŮˊɘˊŰɩůŮɤɜ ɔɘŬ ˊɞɚɘŰɘůɛɘəɎ 

ˊŮɟɘɓɎɚɚɞɜŰŬ, ɏɢɞɡɜ ˊɟɞŰŬɗŮɑ Ŭˊɧ ŭɘɎűɞɟŮɠ ŮˊɘůŰɖɛɞɜɘəɏɠ ɞɛɎŭŮɠ. Ƀɘ Barak et al. ŮɘůɐɔŬɔŬɜ ɛɘŬ ůɡɔəŮəɟɘɛɏɜɖ 

ɛŮɗɞŭɞɚɞɔɑŬ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ɢɟɖůŰɘəɧŰɖŰŬɠ əŬɘ Űɞɡ əɞɘɜɤɜɘəɞɨ ŬɜŰɑəŰɡˊɞɡ ˊɞɡ ɏɢŮɘ ɖ ɢɟɐůɖ əŬɘ ɖ 

ɚŮɘŰɞɡɟɔɑŬ Űɞɡ MOSAICA, Ůɜɧɠ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ɔɘŬ Űɖɜ ɣɖűɘŬəɐ ŭɘŬŰɐɟɖůɖ əŬɘ ˊŬɟɞɡůɑŬůɖ ˊɞɚɘŰɘůɛɘəɐɠ 

ˊɚɖɟɞűɞɟɑŬɠ [407]. ɆŮ ŬɡŰɐ Űɖ ɛŮɗɞŭɞɚɞɔɑŬ ɞɘ ůɡɔɔɟŬűŮɑɠ ɏəŬɜŬɜ ɢɟɐůɖ ŮɟɤŰɖɛŬŰɞɚɞɔɑɤɜ əŬɘ ˊɟɞůɤˊɘəɩɜ 

ůɡɜŮɜŰŮɨɝŮɤɜ əŬɘ ɛɏŰɟɖůŬɜ ɛŮɔɏɗɖ ɧˊɤɠ ɖ ŮɚəɡůŰɘəɧŰɖŰŬ, ɖ ŮɡəɞɚɑŬ ůŰɖ ɢɟɐůɖ əŬɘ Űɞ əɏɟŭɞɠ ůŮ ɔɜɩůɖ. 

ɄɖɔŬɑɜɞɜŰŬɠ ɏɜŬ ɓɐɛŬ ˊɘɞ ˊɏɟŬ, ˊɟɞŰŮɑɜŬɛŮ ɛɘŬ əŬɘɜɞŰɧɛŬ ɛŮɗɞŭɞɚɞɔɑŬ Ŭɝɘɞɚɧɔɖůɖɠ, ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɞ 

ˊŮɟɘɓɎɚɚɞɜ Culture Gate, ˊɞɡ ŭŮɜ ɛɏɜŮɘ ɛɧɜɞ ůŰɞ əɞɘɜɤɜɘəɧ ŬɜŰɑəŰɡˊɞ əŬɘ Űɖ ɢɟɖůŰɘəɧŰɖŰŬ ŬɚɚɎ ɛŮŰɟɎ ˊɚɏɞɜ Űɞ 

ŮˊɑˊŮŭɞ Ŭˊɞŭɞɢɐɠ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ Ŭˊɧ Űɞɡɠ ɢɟɐůŰŮɠ ůŮ əɞɘɜɤɜɘəɧ əŬɘ ˊɟɞůɤˊɘəɧ ŮˊɑˊŮŭɞ [400]. Ⱥˊɘˊɚɏɞɜ, 

əŬɗɞɟɑůŰɖəŬɜ ɔɘŬ ˊɟɩŰɖ űɞɟɎ ůŰɖ ŭɘŮɗɜɐ ɓɘɓɚɘɞɔɟŬűɑŬ ůɡɔəŮəɟɘɛɏɜɞɘ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ ůɡɜŭɏɞɜŰŬɘ ɛŮ Űɖɜ 

əɞɘɜɤɜɘəɐ əŬɘ ˊɟɞůɤˊɘəɐ Ŭˊɞŭɞɢɐ Ůɜɧɠ ůɡɛɛŮŰɞɢɘəɞɨ ɣɖűɘŬəɞɨ ˊɞɚɘŰɘůɛɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ əŬɘ Ŭˊɞɟɟɏɞɡɜ Ŭˊɧ 

ɔɜɤůŰɏɠ ɗŮɤɟɑŮɠ Űɖɠ ȾɞɘɜɤɜɘɞɚɞɔɑŬɠ, Űɖɠ ɃɘəɞɜɞɛɑŬɠ əŬɘ Űɖɠ Ʉɚɖɟɞűɞɟɘəɐɠ, ɛɏůŬ Ŭˊɧ ɏɜŬ ɜɏɞ ɛɞɜŰɏɚɞ ɏɟŮɡɜŬɠ. 

Ƀɘ ˊŬɟɎɔɞɜŰŮɠ ŬɡŰɞɑ ŮɑɜŬɘ ɖ ŮɜŮɟɔɧɠ ůɡɛɛŮŰɞɢɐ, ɖ ŭɘɎɗŮůɖ Űɤɜ ɢɟɖůŰɩɜ ɔɘŬ ɗŮŰɘəɐ ŭɘɎɢɡůɖ əŬɘ Ŭɝɘɞˊɞɑɖůɖ Űɤɜ 

ɡˊɖɟŮůɘɩɜ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ (Culture Gate), Űɞ ŬɑůɗɖɛŬ ɡˊŮɡɗɡɜɧŰɖŰŬɠ ŬˊɏɜŬɜŰɘ ůŰɖɜ əɞɘɜɤɜɑŬ əŬɘ Űɖɜ ɣɖűɘŬəɐ 

əɞɘɜɧŰɖŰŬ ˊɞɡ ŮɛűɡůŮɑ ɖ ɢɟɐůɖ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ, ɖ ˊŮɟŬɘŰɏɟɤ ůűɡɟɖɚɎŰɖůɖ Űɤɜ ŭŮůɛɩɜ ɛŮŰŬɝɨ Űɞɡ ŬŰɧɛɞɡ əŬɘ 

Űɖɠ əɞɘɜɤɜɑŬɠ ůŰɖɜ ɞˊɞɑŬ ŮɑɜŬɘ ŮɜŰŬɔɛɏɜɞɠ, ŬɚɚɎ əŬɘ ɖ ɡˊɞůŰɐɟɘɝɖ Űɞɡ ŭɘŬɔŮɜŮŬəɞɨ ŭɘŬɚɧɔɞɡ ŬɜɎɛŮůŬ ůŮ 

ŭɘŬűɞɟŮŰɘəɏɠ ɔŮɜɘɏɠ ˊɞɡ ůɡɜŬˊɞŰŮɚɞɨɜ Űɘɠ ůɨɔɢɟɞɜŮɠ əɞɘɜɤɜɑŮɠ. ȼ ŮɟɔŬůɑŬ Űɤɜ Ringas əŬɘ Christopoulou [408] 

əɎɜŮɘ ɛɘŬ ˊɟɞůˊɎɗŮɘŬ ɜŬ ŬɝɘɞɚɞɔɐůŮɘ əɎˊɞɘɞɡɠ Ŭˊɧ Űɞɡɠ ˊŬɟŬˊɎɜɤ ˊŬɟɎɔɞɜŰŮɠ ůŰɖ ŭɘəɐ Űɖɠ ɛŮɗɞŭɞɚɞɔɑŬ ɢɤɟɑɠ 

ɧɛɤɠ ɜŬ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɞɡɠ ůɖɛŬɜŰɘəɞɨɠ ˊŬɟɎɔɞɜŰŮɠ Űɖɠ ŭɘɎɢɡůɖɠ əŬɘ Űɖɠ Ŭɝɘɞˊɞɑɖůɖɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɎɛŮůŬ ɛŮ 

Űɖɜ ˊɟɞůɤˊɘəɐ Ŭˊɞŭɞɢɐ əŬɘ ůŮ ɔŮɜɘəɧŰŮɟɞ ŮˊɑˊŮŭɞ ɛŮ Űɖ ɓɘɤůɘɛɧŰɖŰŬ. Ⱥˊɘˊɚɏɞɜ, ůŮ ůɢɏůɖ ɛŮ Űɖ ɛŮɗɞŭɞɚɞɔɑŬ 

Ŭɝɘɞɚɧɔɖůɖɠ Űɞɡ MOSAICA, ɖ ɛŮɗɞŭɞɚɞɔɑŬ ɛŬɠ ɢɟɖůɘɛɞˊɞɘŮɑ ɧɢɘ ɛɧɜɞ ˊŬɟŬŭɞůɘŬəɎ ŮɟɔŬɚŮɑŬ ɏɟŮɡɜŬɠ 

(ŮɟɤŰɖɛŬŰɞɚɧɔɘŬ, ůɡɜŮɜŰŮɨɝŮɘɠ) ŬɚɚɎ əŬɘ ɛɞɜŰɏɟɜŬ ŮɟɔŬɚŮɑŬ ůɡɚɚɞɔɐɠ ŭŮŭɞɛɏɜɤɜ ɧˊɤɠ ŰŬ ůŰŬŰɘůŰɘəɎ ůŰɞɘɢŮɑŬ 

ɢɟɐůɖɠ, ɔɘŬ ɛɘŬ ůűŬɘɟɘəɧŰŮɟɖ Ɏˊɞɣɖ Űɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ Űɤɜ ɢɟɖůŰɩɜ əŬŰɎ Űɖɜ ɢɟɐůɖ Űɤɜ ɡˊɖɟŮůɘɩɜ Űɞɡ 

ˊŮɟɘɓɎɚɚɞɜŰɞɠ. 

ȼ ŰŮɢɜɘəɐ Ŭɝɘɞɚɧɔɖůɖ ˊɞɡ ŮűŬɟɛɧůŰɖəŮ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ PARAIDS əŬɘ ŬűɞɟɞɨůŮ ŰŬ əɏɟŭɖ ˊɞɡ ɗŬ ɏɢɞɡɜ ɞɘ 

ŭɖɛɧůɘŮɠ Ŭɟɢɏɠ, ˊɞɡ ŭɘɞɟɔŬɜɩɜɞɡɜ əŬɟɜŬɓŬɚɘəɏɠ ŮəŭɖɚɩůŮɘɠ, Ŭˊɧ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ PARAIDS ŮɑɜŬɘ ɖ ˊɟɩŰɖ 

ɛŮɗɞŭɞɚɞɔɑŬ Ŭɝɘɞɚɧɔɖůɖɠ ɔɘŬ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ɔɑɜŮŰŬɘ ůŰɞ ˊɚŬɑůɘɞ Űɤɜ ɏɝɡˊɜɤɜ Űɞˊɘəɩɜ ŭɖɛɧůɘɤɜ 

ɡˊɖɟŮůɘɩɜ, ɧˊɤɠ ŬɡŰɏɠ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɖɜ ŮɟɔŬůɑŬ [287]. Ƀɘ ɏɝɡˊɜŮɠ ŭɖɛɧůɘŮɠ ɡˊɖɟŮůɑŮɠ əŬŰŬŰɎůůɞɜŰŬɘ ůŮ ɏɝɘ 

əŬŰɖɔɞɟɑŮɠ: ŭɘŮɡəɧɚɡɜůɖ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ˊɚɖɟɞűɧɟɖůɖɠ ůŰɘɠ ŭɟɎůŮɘɠ Űɞɡ ɞɟɔŬɜɘůɛɞɨ, ŭɘŮɡəɧɚɡɜůɖ Űɖɠ 

ŭɘŬŭɘəŬůɑŬɠ ˊɚɖɟɞűɧɟɖůɖɠ ůŰɖɜ ˊɟɞůɤˊɘəɐ ɢɟɐůɖ, ŭɘŮɡəɧɚɡɜůɖ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ ůŰɖɜ 

ŬɚɚɖɚŮˊɑŭɟŬůɖ Űɞɡ ɞɟɔŬɜɘůɛɞɨ, ŭɘŮɡəɧɚɡɜůɖ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ ůŰɖɜ əɞɘɜɤɜɘəɐ ŬɚɚɖɚŮˊɑŭɟŬůɖ, 

ŭɘŮɡəɧɚɡɜůɖ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ůɡɜŬɚɚŬɔɐɠ ůŰɘɠ ɞɟɔŬɜɤŰɘəɏɠ ůɡɜŬɚɚŬɔɏɠ əŬɘ ŭɘŮɡəɧɚɡɜůɖ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ 

ůɡɜŬɚɚŬɔɩɜ ůŮ əɞɘɜɤɜɘəɏɠ ɐ ˊɟɞůɤˊɘəɏɠ ůɡɜŬɚɚŬɔɏɠ. Ⱥˊɑůɖɠ, ŮɑɜŬɘ ɖ ˊɟɩŰɖ ɛŮɗɞŭɞɚɞɔɑŬ Ŭɝɘɞɚɧɔɖůɖɠ ˊɞɡ 

ŮűŬɟɛɧɕŮŰŬɘ ůŰɞ ˊŮŭɑɞ Űɤɜ ˊɞɚɘŰɘůɛɘəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ əŬɘ ɔɑɜŮŰŬɘ ůŰɞ ˊɚŬɑůɘɞ Űɤɜ ŰŮůůɎɟɤɜ Űɨˊɤɜ ŭɘŬŭɘəŬůɘɩɜ 

ɔɜɩůɖɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖ ŭɘŬəɡɓɏɟɜɖůɖ Űɤɜ ŭɘŬŭɘəŬůɘɩɜ ŮɝɡˊɖɟɏŰɖůɖɠ ˊɞɡ ŬˊŬɘŰɞɨɜ ŭɘŬűɞɟŮŰɘəɎ ŮɟɔŬɚŮɑŬ 

ŭɘŮɡəɧɚɡɜůɖɠ, ɧˊɤɠ ˊɟɞŰŮɑɜŮŰŬɘ ůŰɖɜ ŮɟɔŬůɑŬ [324]. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ŰŬ əɟɘŰɐɟɘŬ Ŭɝɘɞɚɧɔɖůɖɠ ŮɑɜŬɘ: 

ŭɘŬŭɘəŬůɑŮɠ ɟɞɡŰɑɜŬɠ, ŮɝŬŰɞɛɘəŮɡɛɏɜɖ ɚɐɣɖ ŬˊɞűɎůŮɤɜ, ŭɘŬˊɟŬɔɛŬŰŮɨůŮɘɠ əŬɘ ŭɖɛɞəɟŬŰɘəɐ ŭɘŬɓɞɨɚŮɡůɖ. ȷˊɧ 

Űɖɜ Ɏɚɚɖ ˊɚŮɡɟɎ, ɖ ŰŮɢɜɘəɐ Ŭɝɘɞɚɧɔɖůɖ Űɞɡ Active Visitor ŮɘůɐɔŬɔŮ ɏɜŬ ɜɏɞ ŮɟŮɡɜɖŰɘəɧ ɛɞɜŰɏɚɞ Ŭɝɘɞɚɧɔɖůɖɠ ˊɞɡ 

ɓŬůɑɕŮŰŬɘ ůŮ ɡˊɞɗɏůŮɘɠ əŬɘ ˊɟɞůˊŬɗŮɑ ɜŬ ŮɜŰɞˊɑůŮɘ Űɞ ɓŬɗɛɧ ŮɚəɡůŰɘəɧŰɖŰŬɠ Űɤɜ ɡˊɖɟŮůɘɩɜ ŮˊŬɡɝɖɛɏɜɖɠ 
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ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ əŬɘ ɣɖűɘŬəɐɠ əɞɘɜɤɜɘəɞˊɞɑɖůɖɠ ůŮ ˊŮɟɘɓɎɚɚɞɜŰŬ ɓɘɓɚɘɞɗɖəɩɜ. ɇɏɚɞɠ, ɖ ŰŮɢɜɘəɐ Ŭɝɘɞɚɧɔɖůɖ Űɞɡ 

Culture Gate ˊɟɞůˊɎɗɖůŮ ɜŬ ŬˊɞŰɡˊɩůŮɘ Űɞ ŮˊɑˊŮŭɞ ɢɟɖůŰɘəɧŰɖŰŬɠ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ůɨɛűɤɜŬ ɛŮ Űɞɡɠ ɢɟɐůŰŮɠ 

Űɞɡ. ȼ ɢɟɖůŰɘəɧŰɖŰŬ ůɡɜŭɏɗɖəŮ ɛŮ Űɖɜ ŮɚəɡůŰɘəɧŰɖŰŬ əŬɘ Űɖɜ ŮɡəɞɚɑŬ ɢɟɐůɖɠ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ əŬɘ Űɤɜ 

ɡˊɖɟŮůɘɩɜ Űɞɡ. Ƀɘ ˊŬɟŬˊɎɜɤ ˊŬɟɎɔɞɜŰŮɠ ůɡůɢŮŰɑůŰɖəŬɜ ɛŮ Űɖɜ Ůɛˊɚɞəɐ Űɤɜ ɢɟɖůŰɩɜ (user engagement) ɛŮ Űɞ 

ˊŮɟɘɓɎɚɚɞɜ, ŭɖɚŬŭɐ ɛŮ Űɞ ɢɟɧɜɞ ˊɞɡ ˊŮɟɜɞɨɜ ůŰɞ ůɨůŰɖɛŬ əŬɘ Űɖɜ ŮˊɘůəŮɣɘɛɧŰɖŰŬ Ůə ɛɏɟɞɡɠ Űɤɜ ɢɟɖůŰɩɜ. 

Ƀɘ ůɡɔəɟɘŰɘəɏɠ ŬɝɘɞɚɞɔɐůŮɘɠ Űɞɡ Culture Gate ɐŰŬɜ ɞɘ ˊɟɩŰŮɠ ɛŮɗɞŭɞɚɞɔɑŮɠ Ŭɝɘɞɚɧɔɖůɖɠ ˊɞɡ ˊɟɞůˊɎɗɖůŬɜ ɜŬ 

ůɡɔəɟɑɜɞɡɜ ɡɚɞˊɞɘɖɛɏɜŬ ůɡɛɛŮŰɞɢɘəɎ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ űɘɚɞɝŮɜɞɨɜ ˊŮɟɘŮɢɧɛŮɜɞ Ŭˊɧ ˊɞɚɚŬˊɚɎ ˊŮŭɑŬ 

Űɞɡ ɄɞɚɘŰɘůɛɞɨ (EUROPEANA, KORA [20], MQUADRO [21], Sierra Leone [22], Muse [23], The Prow [24]) ɐ 

Ŭˊɧ ɛɧɜɞ ɏɜŬ ˊŮŭɑɞ (stedr [105], 1001 stories of Denmark [96], The Megalithic Portal [101], Ancient Lives [100], 

Know Your Place [99], Heritage Together [103]), ůŮ ŮˊɑˊŮŭɞ ɣɖűɘŬəɩɜ ɡˊɖɟŮůɘɩɜ, ˊŮɟɘŮɢɞɛɏɜɞɡ əŬɘ 

ɢŬɟŬəŰɖɟɘůŰɘəɩɜ. ȼ ɓŬůɘəɐ ɡˊɖɟŮůɑŬ ˊɞɡ ɝŮɢɤɟɑɕŮɘ Űɞ Culture Gate Ŭˊɧ Űɞɜ ŬɜŰŬɔɤɜɘůɛɧ ŮɑɜŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ˊɞɡ 

ˊɟɞůűɏɟŮɘ ůŰɞɡɠ ɢɟɐůŰŮɠ, ɛɏůɤ Űɖɠ əɘɜɖŰɐɠ ŮűŬɟɛɞɔɐɠ Culture Gate Collector, ɜŬ ɣɖűɘɞˊɞɘɐůɞɡɜ ɎɛŮůŬ 

ˊɟɤŰɞɔŮɜɐ ˊɞɚɘŰɘůɛɘəɐ ˊɚɖɟɞűɞɟɑŬ, ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ, ɧŰŬɜ ŭɖɛɘɞɡɟɔŮɑŰŬɘ əŬɘ ɜŬ Űɖɜ ŬˊɞɗɖəŮɨůɞɡɜ ůŰɞ 

ůɨůŰɖɛŬ, ŭɘŬŰɖɟɩɜŰŬɠ əŬɘ ŭɘŬůɩɕɞɜŰɎɠ Űɖ ůŰɞ ŭɘɖɜŮəɏɠ. Ⱥɜ ůɡɔəɟɑůŮɘ ɛŮ ůɡɛɛŮŰɞɢɘəɏɠ ˊɞɚɘŰɘůɛɘəɏɠ ˊɚŬŰűɧɟɛŮɠ 

ˊɞɡ űɘɚɞɝŮɜɞɨɜ ˊŮɟɘŮɢɧɛŮɜɞ Ŭˊɧ ɏɜŬ ɛɧɜɞ ˊŮŭɑɞ ŮəŰɧɠ Űɖɠ ɣɖűɘŬəɐɠ ɡˊɖɟŮůɑŬɠ ůɡɚɚɞɔɐɠ ˊɞɚɘŰɘůɛɘəɐɠ 

ˊɚɖɟɞűɞɟɑŬɠ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ Ŭˊɧ əɘɜɞɨɛŮɜɞɡɠ ɢɟɐůŰŮɠ ˊɞɡ Űɞ əŬɗɘůŰɎ ɛɞɜŬŭɘəɧ, Űɞ Culture Gate ŮɑɜŬɘ Űɞ 

ɛɞɜŬŭɘəɧ ůɡɛɛŮŰɞɢɘəɧ ˊŮɟɘɓɎɚɚɞɜ ˊɞɡ ɡɚɞˊɞɘŮɑ ɏɜŬɜ ɛɖɢŬɜɘůɛɧ ŮˊɘůŰɖɛɞɜɘəɞɨ Ůɚɏɔɢɞɡ Űɤɜ ůɡɜŮɘůűɞɟɩɜ Űɤɜ 

ɢɟɖůŰɩɜ, ɛŮ ůəɞˊɧ ɜŬ ŬɡɝɐůŮɘ Űɖɜ ˊɞɘɧŰɖŰŬ Űɞɡ ˊŮɟɘŮɢɞɛɏɜɞɡ Űɞɡ. ȼ ůɡɔəɟɘŰɘəɐ Ŭɝɘɞɚɧɔɖůɖ Űɞɡ PARAIDS ɐŰŬɜ 

ɖ ˊɟɩŰɖ ɛŮɗɞŭɞɚɞɔɑŬ Ŭɝɘɞɚɧɔɖůɖɠ ˊɞɡ ůɡɔəɟɑɜŮɘ ɡɚɞˊɞɘɖɛɏɜŬ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ 

ŭɖɛɞűɘɚŮɑɠ ˊɞɚɘŰɘůŰɘəɏɠ əŬɘ ŬɗɚɖŰɘəɏɠ ŮəŭɖɚɩůŮɘɠ (Boston Marathon [16], mGroup [17], Download Festival [18]) 

ůŮ ŮˊɑˊŮŭɞ ɣɖűɘŬəɩɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ ŬˊŮɡɗɨɜɞɜŰŬɘ ůŰɞɡɠ ɗŮŬŰɏɠ əŬɘ ůɡɛɛŮŰɏɢɞɜŰŮɠ ůŮ ŬɡŰɏɠ Űɘɠ ŮəŭɖɚɩůŮɘɠ. ɇŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ůɨɔəɟɘůɖɠ ɏűŮɟŬɜ ůŰɞ űɤɠ Űɘɠ ŭɡɜŬŰɧŰɖŰŮɠ ˊɞɡ ˊŬɟɏɢŮɘ Űɞ PARAIDS ůŰɞɡɠ ɗŮŬŰɏɠ ɡˊŬɑɗɟɘɤɜ 

ˊɞɚɘŰɘůŰɘəɩɜ ŮəŭɖɚɩůŮɤɜ ˊɞɡ ŭŮɜ ɡˊɎɟɢɞɡɜ ůŰŬ ɡˊɧɚɞɘˊŬ ůɡɔəɟɘɜɧɛŮɜŬ ˊŮɟɘɓɎɚɚɞɜŰŬ. ȷɜ əŬɘ ɞɘ ɡˊɖɟŮůɑŮɠ 

Ůɨəɞɚɖɠ ˊɟɧůɓŬůɖɠ əŬɘ ˊɚɞɐɔɖůɖɠ ˊŬɟɏɢɞɜŰŬɘ Ŭˊɧ ɧɚŬ ŰŬ ůɡůŰɐɛŬŰŬ, ɛɧɜɞ Űɞ PARAIDS ˊŬɟɏɢŮɘ ɏɝɡˊɜŮɠ 

ˊɚɖɟɞűɞɟɑŮɠ ˊɚɞɐɔɖůɖɠ, Ůɜɩ ɞ ɗŮŬŰɐɠ ɓɟɑůəŮŰŬɘ ůŰɖɜ ˊŮɟɘɞɢɐ Űɖɠ ˊŬɟɏɚŬůɖɠ, ɧˊɤɠ ɖ ŭɘŬɗŮůɘɛɧŰɖŰŬ ɗɏůŮɤɜ ůŰɘɠ 

əŮɟəɑŭŮɠ əŬɘ ɖ Ŭəɟɘɓɐɠ ŰɞˊɞɗŮůɑŬ Űɤɜ əŮɟəɑŭɤɜ. Ⱥˊɑůɖɠ, Űo PARAIDS ŮɑɜŬɘ Űɞ ɛɞɜŬŭɘəɧ ůɨůŰɖɛŬ ˊɞɡ ˊɟɞůűɏɟŮɘ 

ůɨɔɢɟɞɜŮɠ ɡˊɖɟŮůɑŮɠ ɞˊŰɘəɐɠ ŮɛˊŮɘɟɑŬɠ ɛɏůŬ Ŭˊɧ Űɖɜ əɘɜɖŰɐ ŮűŬɟɛɞɔɐ CS ŭɑɜɞɜŰŬɠ ůŰɞɡɠ ɗŮŬŰɏɠ Űɖɜ ŮɡəŬɘɟɑŬ ɜŬ 

çɓɡɗɘůŰɞɨɜè ůŮ ɛɘŬ ŮɛˊŮɘɟɑŬ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ. Ⱥˊɘˊɚɏɞɜ, Űɞ PARAIDS ɡˊɖɟŮŰŮɑ ɛŮ ůŬűɏůŰŮɟɞ 

Űɟɧˊɞ Űɞɜ ůŰɧɢɞ Űɖɠ ɓɘɤůɘɛɧŰɖŰŬɠ Ŭűɞɨ ɡɚɞˊɞɘŮɑ ɏɜŬ ŮəŰŮŰŬɛɏɜɞ ůɢɏŭɘɞ Ŭɝɘɞˊɞɑɖůɖɠ ˊɟɞůűɏɟɞɜŰŬɠ ɡˊɖɟŮůɑŮɠ 

ɧˊɤɠ ɖ ŭɘŬűɖɛɘůŰɘəɐ ˊɚŬŰűɧɟɛŬ ɔɘŬ ŮˊɘɢŮɘɟɐůŮɘɠ əŬɘ ŮˊŬɔɔŮɚɛŬŰɑŮɠ, ɞ Ůɛˊɞɟɘəɧɠ ɢɎɟŰɖɠ Űɤɜ Űɞˊɘəɩɜ 

ŮˊɘɢŮɘɟɐůŮɤɜ əŬɘ ŮˊŬɔɔŮɚɛŬŰɘɩɜ, ɏɜŬ Ůˊɑůɖɛɞ ɖɚŮəŰɟɞɜɘəɧ əŬŰɎůŰɖɛŬ ɛŮ ŰŬ ŮˊɑůɖɛŬ əŬɟɜŬɓŬɚɘəɎ ˊɟɞɥɧɜŰŬ, Ůɜɩ 

ŭɑɜŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ůŰɞɡɠ ɗŮŬŰɏɠ ɜŬ əɚŮɑůɞɡɜ ɗɏůŮɘɠ ˊŬɟŬəɞɚɞɨɗɖůɖɠ Űɖɠ ˊŬɟɏɚŬůɖɠ ůŮ ŭɘŬəŮəɟɘɛɏɜŮɠ əŮɟəɑŭŮɠ. 

ɇɏɚɞɠ, Űɞ PARAIDS ŮɑɜŬɘ Űɞ ɛɞɜŬŭɘəɧ ůɨůŰɖɛŬ ˊɞɡ ŮˊɘŰɟɏˊŮɘ ůŰɞɡɠ ɢɟɐůŰŮɠ ɜŬ ůɡɜŮɘůűɏɟɞɡɜ ˊŮɟɘŮɢɧɛŮɜɞ 

ůɢŮŰɘəɧ ɛŮ Űɘɠ ˊɟɞůɤˊɘəɏɠ ŮɛˊŮɘɟɑŮɠ Űɞɡɠ ůŰɖɜ Ůəŭɐɚɤůɖ əŬɘ ɜŬ Űɞ ɔɜɤůŰɞˊɞɘɐůɞɡɜ ůŰɞ Ůɡɟɨ əɞɘɜɧ. 

ȷˊɧ ɧůɞ ɔɜɤɟɑɕɞɡɛŮ, ɛŮŰɎ Űɖɜ ŮɜŭŮɚŮɢɐ ɛŮɚɏŰɖ Űɖɠ ŭɘŮɗɜɞɨɠ ɓɘɓɚɘɞɔɟŬűɑŬɠ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ ŰŬ ɚɑɔŬ ɢɟɧɜɘŬ 

ˊɞɡ ŬɜŬˊŰɨůůŮŰŬɘ ɖ ŰŮɢɜɞɚɞɔɑŬ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ, Űɞ ˊŮɟɘɓɎɚɚɞɜ Active Visitor ŮɑɜŬɘ Űɞ ɛɞɜŬŭɘəɧ 

ůɨůŰɖɛŬ ůŰɖ ŭɘŮɗɜɐ ɓɘɓɚɘɞɔɟŬűɑŬ ˊɞɡ ŮˊɘŰɟɏˊŮɘ ůŰɞɡɠ ɢɟɐůŰŮɠ ɜŬ ŬɚɚɖɚŮˊɘŭɟɎůɞɡɜ ɛŮ Űɞ űɡůɘəɧ ɓɘɓɚɑɞ əŬɘ ɜŬ 

ŭɖɛɘɞɡɟɔɐůɞɡɜ ɣɖűɘŬəɏɠ ůɖɛŮɘɩůŮɘɠ, Ůɜɩ ŮɑɜŬɘ Űɞ ɛɞɜŬŭɘəɧ ˊɞɡ ɡɚɞˊɞɘŮɑ ɛɘŬ ɓɘɩůɘɛɖ ůŰɟŬŰɖɔɘəɐ Ŭɝɘɞˊɞɑɖůɖɠ 

Űɤɜ ɣɖűɘŬəɩɜ ɡˊɖɟŮůɘɩɜ ɛɘŬɠ ɓɘɓɚɘɞɗɐəɖɠ. Ⱥˊɑůɖɠ, Űɞ Active Visitor ŮɑɜŬɘ Űɞ ɛɞɜŬŭɘəɧ ɣɖűɘŬəɧ ůɨůŰɖɛŬ ɔɘŬ 

ɓɘɓɚɘɞɗɐəŮɠ, ɛɏɢɟɘ Űɖ ůŰɘɔɛɐ ˊɞɡ ɔɟɎűŮŰŬɘ ŬɡŰɐ ɖ ŭɘŬŰɟɘɓɐ ˊɞɡ ˊɟɞůűɏɟŮɘ ɏɜŬ ůɡɜŭɡŬůɛɧ ɡˊɖɟŮůɘɩɜ ŮˊŬɡɝɖɛɏɜɖɠ 

ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ əŬɘ ɣɖűɘŬəɐɠ əɞɘɜɤɜɘəɞˊɞɑɖůɖɠ ɛŮ ůŰɧɢɞ Űɖɜ Ŭɨɝɖůɖ Űɖɠ Ůɛˊɚɞəɐɠ Űɞɡ ɢɟɐůŰɖ əŬɘ Űɖɠ 

ɛŮŰŬŰɟɞˊɐɠ Űɖɠ ˊŬɟŬŭɞůɘŬəɐɠ ɓɘɓɚɘɞɗɐəɖɠ ůŮ ɏɜŬɜ ɢɩɟɞ əɞɘɜɤɜɘəɞˊɞɑɖůɖɠ ɛŮ ŮˊɑəŮɜŰɟɞ Űɞ ɓɘɓɚɑɞ.  

 

1.4 ɉɟɐůɘɛŮɠ ɄɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɖɜ ȷɜɎɔɜɤůɖ Űɖɠ ȹɘŬŰɟɘɓɐɠ 
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1.4.1 ɄɟɞŬˊŬɘŰɞɨɛŮɜŬ 

 

Ƀ ŬɜŬɔɜɩůŰɖɠ ŬɡŰɐɠ Űɖɠ ŭɘŬŰɟɘɓɐɠ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ŮɝɞɘəŮɘɤɛɏɜɞɠ ɛŮ ɛɘŬ ˊɞɘəɘɚɑŬ ɗŮɛɎŰɤɜ. ȷɟɢɘəɎ, ɗŬ ˊɟɏˊŮɘ 

ɜŬ ŭɘŬɗɏŰŮɘ ɓŬůɘəɏɠ ɔɜɩůŮɘɠ ɡˊɞɚɞɔɘůŰɩɜ əŬɘ ˊɚɖɟɞűɞɟɘəɐɠ ɔɘŬ ɜŬ ŬɜŰɘɚŬɛɓɎɜŮŰŬɘ Űɘɠ ɏɜɜɞɘŮɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ, 

Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ əŬɘ Űɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ Űɞɡ, Űɞɡɠ ɢɟɐůŰŮɠ, Űɞ ˊŮɟɘŮɢɧɛŮɜɞ əŬɘ Űɘɠ ŮˊɘŰɟŮˊɧɛŮɜŮɠ ŮɜɏɟɔŮɘŮɠ 

Űɤɜ ɢɟɖůŰɩɜ ˊɎɜɤ ůŰɞ ˊŮɟɘŮɢɧɛŮɜɞ Űɞɡ ůɡůŰɐɛŬŰɞɠ, əŬɗɩɠ Ůˊɑůɖɠ əŬɘ Űɘɠ ɡˊɖɟŮůɑŮɠ ˊɞɡ ˊɟɞůűɏɟŮɘ ůŰɞɡɠ ɢɟɐůŰŮɠ 

Űɞɡ Űɞ ůɨůŰɖɛŬ, əɘɜɖŰɞɨɠ ɐ ůŰŬŰɘəɞɨɠ. ȰɜŬ ůɖɛŬɜŰɘəɧ ŮɘůŬɔɤɔɘəɧ ɓɘɓɚɑɞ ůŰŬ ɡˊɞɚɞɔɘůŰɘəɎ ůɡůŰɐɛŬŰŬ ŮɑɜŬɘ Űɞ 

[25]. ȷˊŬɟŬɑŰɖŰɖ ɗŮɤɟŮɑŰŬɘ ɖ ˊɟŬəŰɘəɐ ŬɜŰɑɚɖɣɖ əŬɘ ɖ ɔɜɩůɖ Űɤɜ ŭɡɜŬŰɞŰɐŰɤɜ Űɞɡ ŰŮɢɜɞɚɞɔɘəɞɨ Ůɝɞˊɚɘůɛɞɨ ˊɞɡ 

ůɡɛɛŮŰɏɢŮɘ ůŮ ɏɜŬ ɣɖűɘŬəɧ ůɨůŰɖɛŬ, ɧˊɤɠ ɞɘ ŮˊɘŰɟŬˊɏɕɘɞɘ əŬɘ űɞɟɖŰɞɑ ɡˊɞɚɞɔɘůŰɏɠ, ɞɘ ŮɝɡˊɖɟŮŰɖŰɏɠ (Űɞˊɘəɞɑ ɐ 

ŭɘŬŭɘəŰɡŬəɞɑ), ɞɘ əɘɜɖŰɏɠ ůɡůəŮɡɏɠ (smartphones, tablets) əŬɘ ɞɘ ůɡůəŮɡɏɠ ˊɞɡ çűɞɟɘɞɨɜŰŬɘè (wearables, glasses). 

ũŮɜɘəɏɠ ɔɜɩůŮɘɠ ŭɘəŰɨɤůɖɠ ɡˊɞɚɞɔɘůŰɘəɩɜ ůɡůŰɖɛɎŰɤɜ ɛˊɞɟɞɨɜ ɜŬ ɓɞɖɗɐůɞɡɜ ůŰɖɜ ˊɚɐɟɖ əŬŰŬɜɧɖůɖ Űɤɜ 

ůɡůŰɖɛɎŰɤɜ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ əŬɘ ůŰɖ ŭɘŬůɨɜŭŮůɖ əŬɘ ŮˊɘəɞɘɜɤɜɑŬ Űɤɜ ɚŮɘŰɞɡɟɔɘəɩɜ ŰɛɖɛɎŰɤɜ ˊɞɡ ŰŬ 

ŬˊɞŰŮɚɞɨɜ. ɇɞ ɓɘɓɚɑɞ [26] ɛˊɞɟŮɑ ɜŬ ˊɚɞɖɔɐůŮɘ Űɞɜ ŬɜŬɔɜɩůŰɖ ůŰɞɜ ɗŬɡɛŬůŰɧ əɧůɛɞ Űɤɜ ȹɘəŰɨɤɜ ɈˊɞɚɞɔɘůŰɩɜ. 

Ⱥˊɘˊɚɏɞɜ, ɡˊɞɗɏŰɞɡɛŮ ɧŰɘ ɞ ŬɜŬɔɜɩůŰɖɠ ŮɑɜŬɘ ŮɝɞɘəŮɘɤɛɏɜɞɠ ɛŮ Űɖ ɢɟɐůɖ ŮűŬɟɛɞɔɩɜ ˊɚɖɟɞűɞɟɘəɐɠ, 

ŭɘŬŭɘəŰɡŬəɩɜ, Űɞˊɘəɩɜ ɐ əɘɜɖŰɩɜ, ůŮ ɡˊɞɚɞɔɘůŰɏɠ əŬɘ əɘɜɖŰɏɠ ůɡůəŮɡɏɠ ŬɚɚɎ əŬɘ ɛŮ ŰŮɢɜɞɚɞɔɑŮɠ ɚɞɔɘůɛɘəɞɨ ɧˊɤɠ 

ɞɘ ɓɎůŮɘɠ ŭŮŭɞɛɏɜɤɜ, ŰŬ ůɡůŰɐɛŬŰŬ ŬɟɢŮɑɤɜ əŬɘ ŰŬ ɣɖűɘŬəɎ ŬˊɞɗŮŰɐɟɘŬ. ȷˊɧ Űɖɜ Ɏɚɚɖ ˊɚŮɡɟɎ, ŬˊɞɚɨŰɤɠ 

ŬˊŬɟŬɑŰɖŰɞ ɗŮɤɟŮɑŰŬɘ ɏɜŬ ůŰɏɟŮɞ ɡˊɧɓŬɗɟɞ ůŰɞɜ ɄɞɚɘŰɘůɛɧ əŬɘ Űɖɜ əɚɖɟɞɜɞɛɘɎ Űɞɡ. Ƀɘ ŬɜŬɔɜɩůŰŮɠ ˊɟɏˊŮɘ ɜŬ 

ŬɜŰɘɚŬɛɓɎɜɞɜŰŬɘ Űɖɜ ɏɜɜɞɘŬ Űɤɜ ˊɞɚɘŰɘůɛɘəɩɜ ŭŮŭɞɛɏɜɤɜ, ɜŬ ɔɜɤɟɑɕɞɡɜ Űɖ ŭɘŬűɞɟɎ Űɖɠ ŬˊŰɐɠ əŬɘ Űɖɠ Ɏɡɚɖɠ 

əɚɖɟɞɜɞɛɘɎɠ Űɞɡ ɄɞɚɘŰɘůɛɞɨ əŬɘ ɜŬ ɏɢɞɡɜ ůŬűɐ ɔɜɩůɖ Űɞɡ ŬɜŰɘəŮɘɛɏɜɞɡ əŬɘ Űɤɜ ŭɘŬŭɘəŬůɘɩɜ Űɤɜ ŮˊɘůŰɖɛɞɜɘəɩɜ 

ˊŮŭɑɤɜ Űɞɡ ɄɞɚɘŰɘůɛɞɨ. ũɘŬ ɛɘŬ əŬɚɐ ůɨɜɞɣɖ Űɞɡ ŰɞɛɏŬ Űɖɠ əɚɖɟɞɜɞɛɘɎɠ Űɞɡ ɄɞɚɘŰɘůɛɞɨ ɞ ŬɜŬɔɜɩůŰɖɠ ɛˊɞɟŮɑ ɜŬ 

ŬˊŮɡɗɡɜɗŮɑ ůŰɞ ɓɘɓɚɑɞ [27]. ȼ əŬɚɐ ŮˊŬűɐ Űɞɡ ŬɜŬɔɜɩůŰɖ ɛŮ ŰŬ ɘŭɘŬɑŰŮɟŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ, ŰŬ ɕɖŰɐɛŬŰŬ əŬɘ Űɘɠ 

ˊɟɞəɚɐůŮɘɠ Űɞɡ əɎɗŮ ˊŮŭɑɞɡ ɗŬ ɞŭɖɔɐůɞɡɜ ůŰɖɜ əŬɚɨŰŮɟɖ əŬŰŬɜɧɖůɖ Űɤɜ ˊɚŮɞɜŮəŰɖɛɎŰɤɜ ˊɞɡ űɏɟɞɡɜ ŰŬ 

ˊŬɟɞɡůɘŬɕɧɛŮɜŬ ůɡůŰɐɛŬŰŬ ůŰɞ ŮəɎůŰɞŰŮ ˊŮŭɑɞ ůŰɧɢŮɡůɖɠ. ɇɏɚɞɠ, ɓɞɖɗɖŰɘəɐ ɔɘŬ Űɞɜ ŬɜŬɔɜɩůŰɖ ɗŮɤɟŮɑŰŬɘ əɎˊɞɘŬ 

ɓŬůɘəɐ ɔɜɩůɖ ůŰɞɜ ŰɞɛɏŬ Űɖɠ Ŭɝɘɞɚɧɔɖůɖɠ ɣɖűɘŬəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ. ȰɜŬ əŬɚɧ ŮɔɢŮɘɟɑŭɘɞ ŬɜŬűɞɟɎɠ ɔɘŬ Űɞ ɗɏɛŬ 

ŮɑɜŬɘ Űɞ ɓɘɓɚɑɞ [28].           

 

1.4.2 ɃɟɔɎɜɤůɖ 

ȼ ŰɟɏɢɞɡůŬ ŭɘŬŰɟɘɓɐ ɞɟɔŬɜɩɜŮŰŬɘ ůŮ 8 əŮűɎɚŬɘŬ, ɛŮ Űɞ Űɟɏɢɤɜ əŮűɎɚŬɘɞ ɜŬ ŮɑɜŬɘ ɖ ŮɘůŬɔɤɔɐ ůŰɖ ŭɘŬŰɟɘɓɐ əŬɘ 

Űɞ əŮűɎɚŬɘɞ 8 ɞ Ůˊɑɚɞɔɞɠ Űɖɠ. ɇɞ əŮűɎɚŬɘɞ 2 űɘɚɞɝŮɜŮɑ ɏɜŬɜ ɞɟɘůɛɧ Űɤɜ Ůɜɜɞɘɩɜ ɣɖűɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ əŬɘ ɣɖűɘŬəɧ 

ˊŮɟɘɓɎɚɚɞɜ ŭɘŬɢŮɑɟɘůɖɠ ˊɞɚɘŰɘůɛɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ, Ůɜɩ ůŰɖ ůɡɜɏɢŮɘŬ ˊŬɟɞɡůɘɎɕŮɘ ɛɘŬ ŰŬɝɘɜɧɛɖůɖ Űɤɜ ɣɖűɘŬəɩɜ 

ˊɞɚɘŰɘůɛɘəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ ɏɢɞɡɜ ŭɖɛɞůɘŮɡɗŮɑ ůŰɖ ŭɘŮɗɜɐ ɓɘɓɚɘɞɔɟŬűɑŬ ɛɏɢɟɘ Űɞ 2018. ȼ ŰŬɝɘɜɧɛɖůɖ ɔɑɜŮŰŬɘ 

ɛŮ ɓɎůɖ Űɞɜ ůəɞˊɧ ɡɚɞˊɞɑɖůɖɠ Űɞɡ əɎɗŮ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ɧˊɤɠ ŬɡŰɧɠ ɏɢŮɘ ŭɘŬŰɡˊɤɗŮɑ Ŭˊɧ Űɞɡɠ ŭɖɛɘɞɡɟɔɞɨɠ Űɞɡ, 

Ůɜɩ ůŰɞ ˊŬɟɎɟŰɖɛŬ ȷô ŮɛűŬɜɑɕŮŰŬɘ ɏɜŬɠ ůɡɜɞˊŰɘəɧɠ ˊɑɜŬəŬɠ Űɖɠ ŰŬɝɘɜɧɛɖůɖɠ ŬɡŰɐɠ. ɆŰɞ əŮűɎɚŬɘɞ 3, 

ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůɡɔəŮəɟɘɛɏɜŮɠ Ŭɟɢɏɠ ůɢŮŭɘŬůɛɞɨ ˊɞɚɘŰɘůɛɘəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖ ɓɘɤůɘɛɧŰɖŰŬ, 

ɧˊɤɠ ɓŬůɘəɏɠ Ůˊɘɚɞɔɏɠ ůŮ ŰŮɢɜɘəɧ ŮˊɑˊŮŭɞ, ɞɘ ŮˊɘəɟŬŰɞɨůŮɠ ŰŮɢɜɘəɏɠ ɞˊŰɘəɞˊɞɑɖůɖɠ ˊɞɚɘŰɘůɛɘəɩɜ ŭŮŭɞɛɏɜɤɜ, ɖ 

ůɡɛɛŮŰɞɢɘəɧŰɖŰŬ ůŰɖ ůɡɚɚɞɔɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ, ɞɘ ɏɜɜɞɘŮɠ Űɖɠ ˊɟɞůŰŬůɑŬɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ əŬɘ Űɖɠ ŮɛˊɘůŰɞůɨɜɖɠ ůŰɞ 

ɣɖűɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ əŬɗɩɠ Ůˊɑůɖɠ əŬɘ ɞɘ ůŰɟŬŰɖɔɘəɏɠ ŭɘɎɢɡůɖɠ əŬɘ Ŭɝɘɞˊɞɑɖůɖɠ Űɤɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ. ɆŰɖ 

ůɡɜɏɢŮɘŬ,  ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɛɘŬ ůŮɘɟɎ Ŭˊɧ ɛŮɗɞŭɞɚɞɔɑŮɠ ůɢŮŭɘŬůɛɞɨ ɣɖűɘŬəɩɜ ˊɞɚɘŰɘůɛɘəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ 

ɓŬůɑɕɞɜŰŬɘ ůŰɘɠ ˊŬɟŬˊɎɜɤ Ŭɟɢɏɠ. ɇɞ əŮűɎɚŬɘɞ 4 ŬɜŬɚɨŮɘ Űɘɠ ɛŮɗɞŭɞɚɞɔɑŮɠ Ŭɝɘɞɚɧɔɖůɖɠ ɣɖűɘŬəɩɜ ˊɞɚɘŰɘůɛɘəɩɜ 

ˊŮɟɘɓŬɚɚɧɜŰɤɜ, Űɞɡɠ ŭɨɞ ŮˊɘəɟŬŰɞɨɜŰŮɠ Űɨˊɞɡɠ ɏɟŮɡɜŬɠ, ŰŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ ˊɞɡ ˊɟɞůűɏɟŮɘ ůŰɖɜ ɏɟŮɡɜŬ Űɞ 

ŮɟɔŬɚŮɑɞ Űɤɜ ůŰŬŰɘůŰɘəɩɜ ɢɟɐůɖɠ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ əŬɘ Űɏɚɞɠ ˊŬɟɞɡůɘɎɕŮɘ ŰɟŮɘɠ ɛŮɗɞŭɞɚɞɔɑŮɠ Ŭɝɘɞɚɧɔɖůɖɠ ɛŮ 

ŭɘŬűɞɟŮŰɘəɐ ůŰɧɢŮɡůɖ, əŬŰɎɚɚɖɚŮɠ ɔɘŬ ɣɖűɘŬəɎ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ. ɇɞ əŮűɎɚŬɘɞ 5 ŮɘůɎɔŮɘ Űɞɜ ŬɜŬɔɜɩůŰɖ 

ůŰɖ ŭɘŬɢŮɑɟɘůɖ ˊɞɚɘŰɘůɛɘəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ŮɝɤŰŮɟɘəɞɨ ɢɩɟɞɡ, ŰŬ ɘŭɘŬɑŰŮɟŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡɠ əŬɘ Űɘɠ 

ˊɟɞəɚɐůŮɘɠ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ ůŰɞ ůɢŮŭɘŬůɛɧ əŬɘ Űɖɜ ŮɔəŬŰɎůŰŬůɖ ŰɏŰɞɘɤɜ ůɡůŰɖɛɎŰɤɜ. ɆŰɞ əŮűɎɚŬɘɞ űɘɚɞɝŮɜŮɑŰŬɘ 

ɖ ŬɜŬɚɡŰɘəɐ ˊŮɟɘɔɟŬűɐ Ůɜɧɠ ˊɞɚɘŰɘůɛɘəɞɨ ůɡůŰɐɛŬŰɞɠ ˊɞɡ ɓɟɑůəŮɘ ŮűŬɟɛɞɔɐ ůŮ ŮɝɤŰŮɟɘəɞɨɠ ɢɩɟɞɡɠ, Űɞ ůɨůŰɖɛŬ 

ɏɝɡˊɜɖɠ ŭɘŬɢŮɑɟɘůɖɠ əŬɟɜŬɓŬɚɘəɩɜ ˊŬɟŮɚɎůŮɤɜ, PARAIDS, Űɞ ɞˊɞɑɞ ůɢŮŭɘɎůŰɖəŮ əŬɘ ŬɝɘɞɚɞɔɐɗɖəŮ ůŰŬ ˊɚŬɑůɘŬ 

ŬɡŰɐɠ Űɖɠ ŭɘŬŰɟɘɓɐɠ. ɆŰɖ ůɡɜɏɢŮɘŬ Űɞɡ əŮűŬɚŬɑɞɡ, ŮɜŰɞˊɑɕŮŰŬɘ ɖ ŮɟŮɡɜɖŰɘəɐ ɛŮɗɞŭɞɚɞɔɑŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɘŬ 
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Űɖɜ ŮɝŬɔɤɔɐ Űɤɜ ŬˊŬɘŰɐůŮɤɜ Űɤɜ ɢɟɖůŰɩɜ, Űɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ Űɞɡ ůɡůŰɐɛŬŰɞɠ, Űɞɜ ɚŮɘŰɞɡɟɔɘəɧ ůɢŮŭɘŬůɛɧ əŬɘ Űɘɠ 

ɡˊɖɟŮůɑŮɠ ˊɞɡ ˊɟɞůűɏɟŮɘ, Űɞɡɠ űɞɟŮɑɠ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ Űɞ ɢɟɖůɘɛɞˊɞɘɐůɞɡɜ əŬɘ ɛɘŬ ůŮɘɟɎ Ŭˊɧ ŰɡˊɘəɎ ůŮɜɎɟɘŬ 

ɢɟɐůɖɠ, Űɘɠ ŰŮɢɜɞɚɞɔɑŮɠ ɡɚɞˊɞɑɖůɖɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ əŬɘ Űɏɚɞɠ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ. ɇɞ 

əŮűɎɚŬɘɞ 6 ŮɘůɎɔŮɘ Űɞɜ ŬɜŬɔɜɩůŰɖ ůŰɖ ŭɘŬɢŮɑɟɘůɖ ˊɞɚɘŰɘůɛɘəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ŮůɤŰŮɟɘəɞɨ ɢɩɟɞɡ, ŰŬ ɘŭɘŬɑŰŮɟŬ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡɠ əŬɘ Űɘɠ ˊɟɞəɚɐůŮɘɠ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ ůŰɞ ůɢŮŭɘŬůɛɧ əŬɘ Űɖɜ ŮɔəŬŰɎůŰŬůɖ ŰɏŰɞɘɤɜ 

ůɡůŰɖɛɎŰɤɜ. ɆŰɖ ůɡɜɏɢŮɘŬ Űɞɡ əŮűŬɚŬɑɞɡ, ɞɘ ŬɜŬɔɜɩůŰŮɠ ɛˊɞɟɞɨɜ ɜŬ ŭɘŬɓɎůɞɡɜ ɛɘŬ ŮɜŭŮɚŮɢɐɠ ˊŬɟɞɡůɑŬůɖ Űɞɡ 

ɏɝɡˊɜɞɡ ůɡůŰɐɛŬŰɞɠ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ɔɘŬ ˊŮɟɘɓɎɚɚɞɜŰŬ ɓɘɓɚɘɞɗɖəɩɜ, Active Visitor, Űɞ ɞˊɞɑɞ 

ůɢŮŭɘɎůŰɖəŮ ůŰŬ ˊɚŬɑůɘŬ ŬɡŰɐɠ Űɖɠ ŭɘŬŰɟɘɓɐɠ. ȷəɞɚɞɡɗɩɜŰŬɠ Űɖɜ ɞɟɔɎɜɤůɖ Űɞɡ əŮűŬɚŬɑɞɡ 5, ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ 

ŮɟŮɡɜɖŰɘəɐ ɛŮɗɞŭɞɚɞɔɑŬ ɔɘŬ Űɞ ůɢŮŭɘŬůɛɧ Űɞɡ ůɡůŰɐɛŬŰɞɠ, ɖ ɛŮɗɞŭɞɚɞɔɑŬ ŮɝŬɔɤɔɐɠ ŬˊŬɘŰɐůŮɤɜ Űɤɜ ɢɟɖůŰɩɜ, ɖ 

ŬɟɢɘŰŮəŰɞɜɘəɐ, ɞɘ ɡˊɖɟŮůɑŮɠ əŬɘ ŰŬ ůŮɜɎɟɘŬ ɢɟɐůɖɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ, ɞɘ ŰŮɢɜɞɚɞɔɑŮɠ ɡɚɞˊɞɑɖůɖɠ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ əŬɗɩɠ Ůˊɑůɖɠ əŬɘ ɛɘŬ Ŭɝɘɞɚɧɔɖůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ. ɇɏɚɞɠ, ůŰɞ əŮűɎɚŬɘɞ 7 ˊŬɟɞɡůɘɎɕŮŰŬɘ 

ŭɘŮɝɞŭɘəɎ ɖ ɣɖűɘŬəɐ ůɡɛɛŮŰɞɢɘəɐ ˊɚŬŰűɧɟɛŬ ŭɘŬɢŮɑɟɘůɖɠ ˊɞɚɘŰɘůɛɘəɞɨ ˊŮɟɘŮɢɞɛɏɜɞɡ, Culture Gate, ˊɞɡ 

ɡɚɞˊɞɘɐɗɖəŮ ůŰŬ ˊɚŬɑůɘŬ ŬɡŰɐɠ Űɖɠ ŭɘŬŰɟɘɓɐɠ. ɀŮ ɞŭɖɔɧ ŰŬ əŮűɎɚŬɘŬ 5 əŬɘ 6, ŬˊɞŰɡˊɩɜɞɜŰŬɘ ɖ ŮɟŮɡɜɖŰɘəɐ 

ɛŮɗɞŭɞɚɞɔɑŬ ɡɚɞˊɞɑɖůɖɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ, ɖ ŬɟɢɘŰŮəŰɞɜɘəɐ əŬɘ ɞɘ ɡˊɖɟŮůɑŮɠ Űɞɡ, ɞɘ űɞɟŮɑɠ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ Űɞ 

ɢɟɖůɘɛɞˊɞɘɐůɞɡɜ əŬɗɩɠ əŬɘ ɛɘŬ ůŮɘɟɎ Ŭˊɧ ŰɡˊɘəɎ ůŮɜɎɟɘŬ ɢɟɐůɖɠ, ɞɘ ŰŮɢɜɞɚɞɔɑŮɠ ɡɚɞˊɞɑɖůɖɠ Űɖɠ ˊɚŬŰűɧɟɛŬɠ əŬɘ 

ɖ Ŭɝɘɞɚɧɔɖůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ. ȾŬŰɧˊɘɜ, ŬɜŬɚɨŮŰŬɘ ɖ ɡɚɞˊɞɑɖůɖ Űɖɠ ŮəˊŬɘŭŮɡŰɘəɐɠ ɏəŭɞůɖɠ Űɖɠ ˊɚŬŰűɧɟɛŬɠ ˊɞɡ 

ɡɚɞˊɞɘɐɗɖəŮ ůŰŬ ˊɚŬɑůɘŬ Űɖɠ ŭɘŬŰɟɘɓɐɠ, ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ əŬɘ ɖ Ŭɝɘɞɚɧɔɖůɐ Űɖɠ ůŬɜ ŮəˊŬɘŭŮɡŰɘəɧ ˊŮɟɘɓɎɚɚɞɜ. ɇɞ 

əŮűɎɚŬɘɞ 8 űɘɚɞɝŮɜŮɑ ɛɘŬ ŬɜŬůəɧˊɖůɖ ɔɘŬ Űɖ ůɡɜŮɘůűɞɟɎ Űɖɠ ŭɘŬŰɟɘɓɐɠ ůŰɖ ŭɘŮɗɜɐ ɏɟŮɡɜŬ əŬɘ ɛɘŬ ůɡɕɐŰɖůɖ ɔɘŬ ŰŬ 

ŬɜɞɘɢŰɎ ɗɏɛŬŰŬ ɛŮɚɏŰɖɠ ůŰɞ ˊŮŭɑɞ Űɤɜ ɏɝɡˊɜɤɜ ɣɖűɘŬəɩɜ ˊɞɚɘŰɘůɛɘəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ.   

 

1.4.3 ȺɝŬɟŰɐůŮɘɠ 

 

ɇɞ əŮűɎɚŬɘɞ 2 ˊŮɟɘɏɢŮɘ ɛɘŬ ŰŬɝɘɜɧɛɖůɖ Űɖɠ ŰɟɏɢɞɡůŬɠ ɓɘɓɚɘɞɔɟŬűɑŬɠ ɔɨɟɤ Ŭˊɧ ɣɖűɘŬəɎ ˊɞɚɘŰɘůɛɘəɎ 

ˊŮɟɘɓɎɚɚɞɜŰŬ əŬɘ ɛˊɞɟŮɑ ɜŬ ŭɘŬɓŬůŰŮɑ ŬɜŮɝɎɟŰɖŰŬ Ŭˊɧ ɧɚŬ ŰŬ ɎɚɚŬ əŮűɎɚŬɘŬ Űɖɠ ŭɘŬŰɟɘɓɐɠ. ɇɞ əŮűɎɚŬɘɞ 3 

ŬɜŬɚɨŮɘ ůŮ ɓɎɗɞɠ Űɘɠ ɓŬůɘəɏɠ Ŭɟɢɏɠ Űɞɡ ůɢŮŭɘŬůɛɞɨ ɏɝɡˊɜɤɜ ɣɖűɘŬəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ŭɘŬɢŮɑɟɘůɖɠ ˊɞɚɘŰɘůɛɘəɐɠ 

ˊɚɖɟɞűɞɟɑŬɠ əŬɘ ɗŬ ˊɟɏˊŮɘ ɜŬ ŭɘŬɓŬůŰŮɑ ˊɟɘɜ Ŭˊɧ ŰŬ əŮűɎɚŬɘŬ 5, 6 əŬɘ 7 ůŰŬ ɞˊɞɑŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ŰɟɑŬ 

ɣɖűɘŬəɎ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ, ˊɞɡ ɡɚɞˊɞɘɐɗɖəŬɜ ůŰŬ ˊɚŬɑůɘŬ ŬɡŰɐɠ Űɖɠ ŭɘŬŰɟɘɓɐɠ. Ⱥˊɑůɖɠ, Űɞ əŮűɎɚŬɘɞ 4 

ŬɜŬɚɨŮɘ ŭɘŮɝɞŭɘəɎ Űɘɠ ɛŮɗɞŭɞɚɞɔɑŮɠ Ŭɝɘɞɚɧɔɖůɖɠ ɣɖűɘŬəɩɜ ˊɞɚɘŰɘůɛɘəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ ɗŮɤɟɞɨɜŰŬɘ 

ŬˊɞŭŮəŰɎ Ŭˊɧ Űɖ ŭɘŮɗɜɐ ɓɘɓɚɘɞɔɟŬűɑŬ əŬɘ ɗŬ ˊɟɏˊŮɘ ɜŬ ŭɘŬɓŬůŰŮɑ ˊɟɘɜ ŰŬ əŮűɎɚŬɘŬ 5, 6 əŬɘ 7 Ŭűɞɨ ˊŮɟɘɏɢŮɘ Űɞ 

ɓŬůɘəɧ ɡˊɧɓŬɗɟɞ ɔɜɩůɖɠ ɔɘŬ Űɘɠ ŭɘŬŭɘəŬůɑŮɠ Ŭɝɘɞɚɧɔɖůɖɠ Űɤɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ Űɤɜ əŮűŬɚŬɑɤɜ ŬɡŰɩɜ. ɇŬ əŮűɎɚŬɘŬ 

3 əŬɘ 4 ŮɑɜŬɘ ŬɜŮɝɎɟŰɖŰŬ ɛŮŰŬɝɨ Űɞɡɠ əŬɘ ɛˊɞɟɞɨɜ ɜŬ ŭɘŬɓŬůŰɞɨɜ ɝŮɢɤɟɘůŰɎ. 

 

1.4.4 ȸɘɓɚɘɞɔɟŬűɘəɏɠ ɄŬɟŬŰɖɟɐůŮɘɠ 

ɇŬ ŰɟɑŬ ɣɖűɘŬəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŮ ŬɡŰɐ Űɖ ŭɘŬŰɟɘɓɐ, ɏɢɞɡɜ ŭɖɛɞůɘŮɡɗŮɑ ˊɟɞɖɔɞɡɛɏɜɤɠ 

ůŰɘɠ ŮɟɔŬůɑŮɠ [1 ï 12, 400]. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, Űɞ ɏɝɡˊɜɞ ůɨůŰɖɛŬ ŭɘŬɢŮɑɟɘůɖɠ əŬɟɜŬɓŬɚɘəɩɜ ˊŬɟŮɚɎůŮɤɜ 

PARAIDS, ˊɞɡ ɓɟɑůəŮŰŬɘ ůŰɞ əŮűɎɚŬɘɞ 5 ɏɢŮɘ ˊŬɟɞɡůɘŬůŰŮɑ ůŰŬ ŭɘŮɗɜɐ ůɡɜɏŭɟɘŬ [7, 8, 9] əŬɘ ɏɢŮɘ ŭɖɛɞůɘŮɡɗŮɑ ůŰɞ 

ŮˊɘůŰɖɛɞɜɘəɧ ˊŮɟɘɞŭɘəɧ [6]. ɇɞ ɏɝɡˊɜɞ ůɨůŰɖɛŬ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ Active Visitor Űɞɡ əŮűŬɚŬɑɞɡ 6, 

ˊɞɡ ɓɟɑůəŮɘ ŮűŬɟɛɞɔɐ ůŮ ˊŮɟɘɓɎɚɚɞɜŰŬ ɓɘɓɚɘɞɗɖəɩɜ, ɏɢŮɘ ˊŬɟɞɡůɘŬůŰŮɑ ůŰŬ ŭɘŮɗɜɐ ůɡɜɏŭɟɘŬ [10, 11] əŬɘ ɏɢŮɘ 

ŭɖɛɞůɘŮɡɗŮɑ ůŰɞ ŮˊɘůŰɖɛɞɜɘəɧ ˊŮɟɘɞŭɘəɧ [12]. ɇɏɚɞɠ, ɖ ůɡɛɛŮŰɞɢɘəɐ ɣɖűɘŬəɐ ˊɚŬŰűɧɟɛŬ ŭɘŬɢŮɑɟɘůɖɠ ˊɞɚɘŰɘůɛɘəɞɨ 

ˊŮɟɘŮɢɞɛɏɜɞɡ Culture Gate, ˊɞɡ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɞ əŮűɎɚŬɘɞ 7, ɏɢŮɘ ˊŬɟɞɡůɘŬůŰŮɑ ůŰŬ ŭɘŮɗɜɐ ůɡɜɏŭɟɘŬ [3, 4, 5] əŬɘ 

ɏɢŮɘ ŭɖɛɞůɘŮɡɗŮɑ ůŰɞ ŮˊɘůŰɖɛɞɜɘəɧ ˊŮɟɘɞŭɘəɧ [1, 400]. ȼ ŮəˊŬɘŭŮɡŰɘəɐ ɏəŭɞůɖ Űɞɡ Culture Gate, ˊɞɡ 

ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ŮɜɧŰɖŰŬ 7.8, ŭɖɛɞůɘŮɨŰɖəŮ ůŰɞ ŮˊɘůŰɖɛɞɜɘəɧ ˊŮɟɘɞŭɘəɧ [2].  
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2 ɊȼūȽȷȾȷ ɄȺɅȽȸȷȿȿɃɁɇȷ ȹȽȷɉȺȽɅȽɆȼɆ ɆɇɃɁ ɄɃȿȽɇȽɆɀɃ 

 

ȰɜŬ ɣɖűɘŬəɧ ˊɞɚɘŰɘůɛɘəɧ ˊŮɟɘɓɎɚɚɞɜ (ˊɚŬŰűɧɟɛŬ, ůɨůŰɖɛŬ, ɏɟɔɞ, ŮűŬɟɛɞɔɐ, ŮɟɔŬɚŮɑɞ) ɛˊɞɟŮɑ ɜŬ ŰŬɝɘɜɞɛɖɗŮɑ 

ɛŮ ɓɎůɖ ŭɘɎűɞɟŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ. Ƀ Űɨˊɞɠ Űɞɡ ˊɞɚɘŰɘůɛɘəɞɨ ˊŮɟɘŮɢɞɛɏɜɞɡ ˊɞɡ ŭɘŬɢŮɘɟɑɕŮŰŬɘ (ŬˊŰɐ ɐ ɛɖ-ŬˊŰɐ 

ˊɞɚɘŰɘůɛɘəɐ ˊɚɖɟɞűɞɟɑŬ), Űɞ ˊɞɚɘŰɘůɛɘəɧ ŮˊɘůŰɖɛɞɜɘəɧ ˊŮŭɑɞ ůŰɞ ɞˊɞɑɞ əŬŰŬŰɎůůŮŰŬɘ Űɞ ˊŮɟɘŮɢɧɛŮɜɞ Űɞɡ (ɏɜŬ ɐ 

ˊŮɟɘůůɧŰŮɟŬ), əŬɘ Űɞ Ŭɜ ŬˊŮɡɗɨɜŮŰŬɘ ůŮ ŮˊŬɔɔŮɚɛŬŰɑŮɠ Űɞɡ ɄɞɚɘŰɘůɛɞɨ əŬɘ Űɖɠ əɚɖɟɞɜɞɛɘɎɠ Űɞɡ ɐ ůŰɞ ɔŮɜɘəɧ əɞɘɜɧ 

ŮɑɜŬɘ əɎˊɞɘŮɠ Ŭˊɧ Űɘɠ ŰŬɝɘɜɞɛɐůŮɘɠ ŬɡŰɏɠ. Ⱥˊɑůɖɠ, ɏɜŬ ɣɖűɘŬəɧ ˊɞɚɘŰɘůɛɘəɧ ˊŮɟɘɓɎɚɚɞɜ ɛˊɞɟŮɑ ɜŬ 

əŬŰɖɔɞɟɘɞˊɞɘɖɗŮɑ ɛŮ ɓɎůɖ Űɖ ŭɡɜŬŰɧŰɖŰɎ Űɞɡ ɜŬ ɡˊɖɟŮŰŮɑ ˊŮɟɘɓɎɚɚɞɜŰŬ çɏɝɡˊɜɖɠè ˊɧɚɖɠ, ɜŬ ŮˊɘŰɟɏˊŮɘ ůŰɞɡɠ 

ɢɟɐůŰŮɠ Űɖ ŭɖɛɘɞɡɟɔɑŬ ˊŮɟɘŮɢɞɛɏɜɞɡ ˊɟɞɤɗɩɜŰŬɠ Űɖɜ ŮɜŮɟɔɧ ůɡɛɛŮŰɞɢɐ ɐ ɜŬ ŮɑɜŬɘ ɏɝɡˊɜɞ ŭɖɚŬŭɐ ɜŬ ɢɟɖůɘɛɞˊɞɘŮɑ 

ɏɝɡˊɜŮɠ ůɡůəŮɡɏɠ ɐ ɜŬ ɡɚɞˊɞɘŮɑ ɏɝɡˊɜɞɡɠ Ŭɚɔɞɟɑɗɛɞɡɠ əŬɘ ˊɟɞɔɟɎɛɛŬŰŬ. ȼ ɡˊɞůŰɐɟɘɝɖ ůɨɔɢɟɞɜɤɜ ɡˊɖɟŮůɘɩɜ 

ɧˊɤɠ ɞɘ əɘɜɖŰɏɠ ɐ ɞɘ ɡˊɖɟŮůɑŮɠ ŮˊŬɡɝɖɛɏɜɖɠ/Ůɘəɞɜɘəɐɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ, ɖ ɚŮɘŰɞɡɟɔɑŬ ůŮ ɡˊŬɑɗɟɘɞɡɠ ɐ/əŬɘ 

ŮůɤŰŮɟɘəɞɨɠ ɢɩɟɞɡɠ əŬɘ ɖ əŬŰŬɚɚɖɚɧŰɖŰŬ ɔɘŬ ŮɜůɤɛɎŰɤůɖ ůŮ ŮəˊŬɘŭŮɡŰɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ŮɑɜŬɘ ɛŮɟɘəɏɠ Ŭəɧɛɖ 

ŰŬɝɘɜɞɛɐůŮɘɠ ɣɖűɘŬəɩɜ ˊɞɚɘŰɘůɛɘəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ. 

 

2.1 ȺɘůŬɔɤɔɐ 

 

2.1.1 ɇɘ ŮɑɜŬɘ ɏɜŬ ɣɖűɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ; 

ɆɨɛűɤɜŬ ɛŮ Űɞɜ Y. Kotsanis [29] əŬɘ Űɞɜ E. Vassilis [30], ɏɜŬ ɣɖűɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ ŮɑɜŬɘ çɏɜŬ ˊɚŬɑůɘɞ ɐ ɏɜŬɠ 

Űɧˊɞɠ ˊɞɡ ŮɜŮɟɔɞˊɞɘŮɑŰŬɘ Ŭˊɧ Űɖɜ ŰŮɢɜɞɚɞɔɑŬ əŬɘ Űɘɠ ɣɖűɘŬəɏɠ ůɡůəŮɡɏɠ, Űɞ ɞˊɞɑɞ ůɡɢɜɎ ɛŮŰŬŭɑŭŮŰŬɘ ɛɏůɤ Űɞɡ 

ȹɘŬŭɘəŰɨɞɡ ɐ ɛɏůɤ Ɏɚɚɤɜ ɣɖűɘŬəɩɜ ɛɏůɤɜ, ˊ.ɢ. ɛɏůɤ Ůɜɧɠ ŭɘəŰɨɞɡ əɘɜɖŰɐɠ ŰɖɚŮűɤɜɑŬɠ. ɇɞ ɘůŰɞɟɘəɧ əŬɘ ɞɘ 

ŬˊɞŭŮɑɝŮɘɠ Űɖɠ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ Ůɜɧɠ ŬŰɧɛɞɡ ɛŮ ɏɜŬ ɣɖűɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ ŬˊɞŰŮɚɞɨɜ Űɞ ɣɖűɘŬəɧ ŬˊɞŰɨˊɤɛŬ Űɞɡè. 

Ƀ K.G. Fry [31] ŭɑɜŮɘ ɏɜŬɜ ŭɘŬűɞɟŮŰɘəɧ ɞɟɘůɛɧ ɔɘŬ ŰŬ ɣɖűɘŬəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ, ŬɜŬűɏɟɞɜŰŬɠ ɧŰɘ ŮɑɜŬɘ çŰɞ 

ˊɞɚɘŰɘůŰɘəɧ əŬɘ ŮˊɘəɞɘɜɤɜɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ ˊɞɡ ŭɘŬɛɞɟűɩɜŮɘ ŰŬ ɛɖɜɨɛŬŰŬ Űɤɜ ɛɏůɤɜ əŬɘ Űɖɜ ŮˊɘəɞɘɜɤɜɘŬəɐ 

ŭɟŬůŰɖɟɘɧŰɖŰŬ. ȺɑɜŬɘ ɖ əɡɟɑŬɟɢɖ ŮˊɘəɞɘɜɤɜɘŬəɐ ɛɞɟűɐ Űɞɡ ŮɘəɞůŰɞɨ ˊɟɩŰɞɡ ŬɘɩɜŬ, əŬɘ ɤɠ Ůə ŰɞɨŰɞɡ Űɞ əɡɟɑŬɟɢɞ 

ɛɏůɞ ɛŮ Űɞ ɞˊɞɑɞ əŬŰŬɜɞɞɨɛŮ əŬɘ ɚŮɘŰɞɡɟɔɞɨɛŮ ůŰɞɜ əɧůɛɞ Ůˊɑ Űɞɡ ˊŬɟɧɜŰɞɠè. ȷˊɧ Űɖɜ Ɏɚɚɖ ˊɚŮɡɟɎ, ɞ A. 

Andrade Braga [32], ŬɜŬűɏɟŮŰŬɘ ůŰɞ ɣɖűɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ ůŬɜ ɛɘŬ çəɞɘɜɤɜɘəɐ ůɨɜɗŮůɖ ˊɞɡ ˊŬɟɎɔŮŰŬɘ ɛɏůɤ Űɖɠ 

ŰŮɢɜɞɚɞɔɑŬɠ Űɤɜ ɡˊɞɚɞɔɘůŰɩɜè. 

ȰɜŬ ɣɖűɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ ŮɑɜŬɘ ɏɜŬ ɞɚɞəɚɖɟɤɛɏɜɞ ˊŮɟɘɓɎɚɚɞɜ ŮˊɘəɞɘɜɤɜɑŬɠ ɧˊɞɡ ɡˊɞɚɞɔɘůŰɘəɎ ůɡůŰɐɛŬŰŬ əŬɘ 

ɎɚɚŮɠ ɣɖűɘŬəɏɠ/ɖɚŮəŰɟɞɜɘəɏɠ ůɡůəŮɡɏɠ Ůˊɘəɞɘɜɤɜɞɨɜ ɛŮŰŬɝɨ Űɞɡɠ ɛŮ ůŰɧɢɞ Űɖ ŭɘŬɢŮɑɟɘůɖ ɣɖűɘŬəɩɜ ˊɚɖɟɞűɞɟɘɩɜ, 

Űɖɜ ɡɚɞˊɞɑɖůɖ əŬɘ ˊɟɞůűɞɟɎ ɣɖűɘŬəɩɜ ɡˊɖɟŮůɘɩɜ əŬɘ Űɖɜ ŮˊɘŰɡɢɐ ůɡɜŰɐɟɖůɖ Űɞɡ ɑŭɘɞɡ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ. ȰɜŬ 

ɣɖűɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ ɢɟɖůɘɛɞˊɞɘŮɑ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ Űɖ ŭɘŬŭɘəŰɡŬəɐ ŰŮɢɜɞɚɞɔɑŬ ɛɏůŬ Ŭˊɧ ůŰɞɘɢŮɑŬ ɧˊɤɠ 

ɘůŰɞůŮɚɑŭŮɠ, ŮɝɡˊɖɟŮŰɖŰɏɠ ůŰɞ ůɨɜɜŮűɞ (cloud servers), ɛɖɢŬɜɏɠ ŬɜŬɕɐŰɖůɖɠ, ɛɏůŬ əɞɘɜɤɜɘəɐɠ ŭɘəŰɨɤůɖɠ, 

ŮűŬɟɛɞɔɏɠ ɔɘŬ əɘɜɖŰɎ, ɞˊŰɘəɞŬəɞɡůŰɘəɧ ɡɚɘəɧ əŬɘ Ɏɚɚɞɡɠ ŭɘŬŭɘəŰɡŬəɞɨɠ ˊɧɟɞɡɠ. 

 

2.1.2 ɇɘ ŮɑɜŬɘ ɏɜŬ ɣɖűɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ ŭɘŬɢŮɑɟɘůɖɠ ˊɞɚɘŰɘůɛɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ; 

ȰɜŬ ɣɖűɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ ŭɘŬɢŮɑɟɘůɖɠ ˊɞɚɘŰɘůɛɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ ŮɑɜŬɘ ɏɜŬ ɞɘəɞůɨůŰɖɛŬ ŭɘŬůɡɜŭŮŭŮɛɏɜɤɜ 

ɡˊɞɚɞɔɘůŰɘəɩɜ ůɡůŰɖɛɎŰɤɜ, ɖɚŮəŰɟɞɜɘəɩɜ ůɡůəŮɡɩɜ, ŮűŬɟɛɞɔɩɜ, ŮɟɔŬɚŮɑɤɜ, ˊɚŬŰűɞɟɛɩɜ əŬɘ ˊɟɞɔɟŬɛɛɎŰɤɜ 

ˊɞɡ ůɡɚɚɏɔŮɘ, ŬˊɞɗɖəŮɨŮɘ, ɞɟɔŬɜɩɜŮɘ, ŭɘŬɢŮɘɟɑɕŮŰŬɘ əŬɘ ˊŬɟɞɡůɘɎɕŮɘ ůŰɞɡɠ ɢɟɐůŰŮɠ ɣɖűɘŬəɎ ˊɞɚɘŰɘůɛɘəɎ 

ŭŮŭɞɛɏɜŬ. ȺˊɘŰɟŬˊɏɕɘɞɘ əŬɘ űɞɟɖŰɞɑ ɡˊɞɚɞɔɘůŰɏɠ, ɏɝɡˊɜŬ əɘɜɖŰɎ ŰɖɚɏűɤɜŬ (smartphones), ŰŬɛˊɚɏŰŮɠ (tablets), 

ŬɘůɗɖŰɐɟŮɠ (sensors), əŮɟŬɑŮɠ, ŭɘəŰɡŬəɎ ŮɝŬɟŰɐɛŬŰŬ, ŮɝɡˊɖɟŮŰɖŰɏɠ (servers) əŬɘ ŭɘŬŭɘəŰɡŬəɞɑ ŮɝɡˊɖɟŮŰɖŰɏɠ (web 

servers) ŭɘŬůɡɜŭɏɞɜŰŬɘ ůŮ ɏɜŬ ŮɜɘŬɑɞ ůɨůŰɖɛŬ ˊɞɡ ɚŮɘŰɞɡɟɔŮɑ ɔɘŬ ɜŬ ɡˊɞůŰɖɟɑɝŮɘ ɏɜŬ ˊɚɐɗɞɠ ˊɟɞɔɟŬɛɛɎŰɤɜ, 
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ɞɟŬŰɩɜ ɐ ŬɧɟŬŰɤɜ ůŰɞɜ ŰŮɚɘəɧ ɢɟɐůŰɖ əŬɘ ɜŬ ˊɟɞůűɏɟŮɘ ˊɞɚɘŰɘůɛɘəɏɠ ɡˊɖɟŮůɑŮɠ əŬɘ ˊŮɟɘŮɢɧɛŮɜɞ ůŰɞɡɠ ɢɟɐůŰŮɠ 

Űɞɡ. 

ɇŬ ɣɖűɘŬəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ŭɘŬɢŮɑɟɘůɖɠ ˊɞɚɘŰɘůɛɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ ɛˊɞɟŮɑ ɜŬ ŬˊŮɡɗɨɜɞɜŰŬɘ ůŮ Ůɘŭɘəɞɨɠ əŬɘ 

ŮˊŬɔɔŮɚɛŬŰɑŮɠ Űɞɡ ɄɞɚɘŰɘůɛɞɨ, ůŰɞ ˊŬɔəɧůɛɘɞ əɞɘɜɧ Űɤɜ Ŭɜɗɟɩˊɤɜ ˊɞɡ ŮɜŭɘŬűɏɟɞɜŰŬɘ əŬɘ ŬɔŬˊɞɨɜ Űɞɜ ɄɞɚɘŰɘůɛɧ 

ɐ ůŮ ŭɖɛɧůɘɞɡɠ əŬɘ ɘŭɘɤŰɘəɞɨɠ űɞɟŮɑɠ əŬɘ ɞɟɔŬɜɩůŮɘɠ ˊɞɡ ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ ůɖɛŮɑŬ, əŰɐɟɘŬ, ɛɜɖɛŮɑŬ ɐ ŮəŭɖɚɩůŮɘɠ 

əɚɖɟɞɜɞɛɘɎɠ. ȷəɧɛɖ, ɛˊɞɟɞɨɜ ɜŬ ŬˊŮɡɗɨɜɞɜŰŬɘ ůŮ ŮˊɘɢŮɘɟɐůŮɘɠ ˊɞɡ ɗɏɚɞɡɜ ɜŬ Ŭɝɘɞˊɞɘɐůɞɡɜ ŮɛˊɞɟɘəɎ Űɞ 

ˊɞɚɘŰɘůɛɘəɧ əŮűɎɚŬɘɞ Ůɜɧɠ Űɧˊɞɡ ɐ ɛɘŬɠ ɢɩɟŬɠ əŬɘ ůŰɞ ůɨɜɞɚɞ Űɖɠ ŮəˊŬɘŭŮɡŰɘəɐɠ əɞɘɜɧŰɖŰŬɠ ˊɞɡ ɛŬɗŬɑɜŮɘ ɐ 

ŭɘŭɎůəŮɘ Űɞɜ ɄɞɚɘŰɘůɛɧ əŬɘ Űɖɜ əɚɖɟɞɜɞɛɘɎ Űɞɡ. ȰɜŬ ŰɏŰɞɘɞ ˊŮɟɘɓɎɚɚɞɜ ɛˊɞɟŮɑ ɜŬ ˊɟɞůűɏɟŮɘ ŮɝŮɘŭɘəŮɡɛɏɜŮɠ 

ɡˊɖɟŮůɑŮɠ ŭɘŬɢŮɑɟɘůɖɠ ˊɞɚɘŰɘůɛɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ ůŮ ŮˊŬɔɔŮɚɛŬŰɑŮɠ, ŬɚɚɎ əŬɘ Ŭˊɚɏɠ ɡˊɖɟŮůɑŮɠ ɞɟɔɎɜɤůɖɠ əŬɘ 

ˊŬɟɞɡůɑŬůɖɠ ˊɞɚɘŰɘůɛɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ ůŮ ŮɟŬůɘŰɏɢɜŮɠ əŬɘ ɗɘŬůɩŰŮɠ Űɞɡ ɄɞɚɘŰɘůɛɞɨ. Ⱥˊɑůɖɠ, ɛˊɞɟŮɑ ɜŬ 

ˊɟɞůűɏɟŮɘ ɡˊɖɟŮůɑŮɠ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ ůŮ əɘɜɞɨɛŮɜɞɡɠ ɢɟɐůŰŮɠ, ůŮ ɢŬɟŰɞɔɟŬűɖɛɏɜŮɠ ɐ ŬɢŬɟŰɞɔɟɎűɖŰŮɠ 

ŰɞˊɞɗŮůɑŮɠ ŬɚɚɎ əŬɘ ɜŬ ɡɚɞˊɞɘŮɑ ɏɝɡˊɜɞɡɠ Ŭɚɔɞɟɑɗɛɞɡɠ ɔɘŬ ɜŬ ɓɞɖɗɎ Űɞɡɠ ɢɟɐůŰŮɠ ɜŬ ɚŬɛɓɎɜɞɡɜ əɟɑůɘɛŮɠ 

ŬˊɞűɎůŮɘɠ ˊɞɚɘŰɘůɛɘəɐɠ ŭɘŬɢŮɑɟɘůɖɠ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ. 

 

2.1.3 ɃɟɔɎɜɤůɖ 

ɇɞ ˊŬɟɧɜ əŮűɎɚŬɘɞ ɞɟɔŬɜɩɜŮŰŬɘ ɤɠ Ůɝɐɠ: ɆŰɖɜ ŮɜɧŰɖŰŬ 2.2 űɘɚɞɝŮɜŮɑŰŬɘ ɛɘŬ ŮəŰŮɜɐɠ ŰŬɝɘɜɧɛɖůɖ ɣɖűɘŬəɩɜ 

ˊɞɚɘŰɘůɛɘəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ ɏɢɞɡɜ ˊɟɞŰŬɗŮɑ Ŭˊɧ ˊɞɚɡɎɟɘɗɛŮɠ ŮˊɘůŰɖɛɞɜɘəɏɠ ɞɛɎŭŮɠ Űɖɜ ŰŮɚŮɡŰŬɑŬ 30ŮŰɑŬ əŬɘ 

ɏɢɞɡɜ ˊŬɟɞɡůɘŬůŰŮɑ ŬɜŬɚɡŰɘəɎ ůŮ ŭɘŮɗɜɐ ŮˊɘůŰɖɛɞɜɘəɎ ůɡɜɏŭɟɘŬ əŬɘ ˊŮɟɘɞŭɘəɎ. ɆŰɘɠ ɡˊɞŮɜɧŰɖŰŮɠ 2.2.1 ï 2.2.10 

ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ ŰŬɝɘɜɞɛɐůŮɘɠ əŬɘ ŰŬ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ əŬŰɖɔɞɟɘɞˊɞɘɞɨɜŰŬɘ ůŰɖɜ əɎɗŮ ŰŬɝɘɜɧɛɖůɖ.  

 

2.2 ɇŬɝɘɜɞɛɐůŮɘɠ 

ɆŰɖɜ ŮɜɧŰɖŰŬ ŬɡŰɐ, ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŮ Ŭŭɟɏɠ ɔɟŬɛɛɏɠ ɐ ˊɘɞ ɚŮˊŰɞɛŮɟɩɠ, ɏɜŬ ˊɚɐɗɞɠ Ŭˊɧ ɣɖűɘŬəɎ ˊɞɚɘŰɘůɛɘəɎ 

ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ ɣɖűɘŬəɎ ˊɞɚɘŰɘůɛɘəɎ ŭŮŭɞɛɏɜŬ. ɇŬ ůɡůŰɐɛŬŰŬ ŬɡŰɎ əŬŰɖɔɞɟɘɞˊɞɘɞɨɜŰŬɘ ŬɜɎɚɞɔŬ 

ɛŮ Űɞ ůəɞˊɧ, ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ, Űɞ ˊŮɟɘŮɢɧɛŮɜɞ əŬɘ Űɘɠ ɡˊɖɟŮůɑŮɠ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ůŮ ŭɘɎűɞɟŮɠ ŰŬɝɘɜɞɛɐůŮɘɠ. 

ɄɞɚɚɎ Ŭˊɧ ŰŬ ůɡůŰɐɛŬŰŬ ŬɡŰɎ Ŭɜɐəɞɡɜ ůŮ ˊŮɟɘůůɧŰŮɟŮɠ Űɖɠ ɛɑŬɠ ŰŬɝɘɜɞɛɐůŮɘɠ. ɇɞ əɎɗŮ ˊŮɟɘɓɎɚɚɞɜ 

ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŮ ɛɘŬ ɛɧɜɞ ŰŬɝɘɜɧɛɖůɖ ɛŮ ŰɡɢŬɑɞ Űɟɧˊɞ. ɆŰɞ ɄŬɟɎɟŰɖɛŬ ȷ Űɖɠ ŭɘŬŰɟɘɓɐɠ, űɘɚɞɝŮɜŮɑŰŬɘ ɏɜŬɠ 

ůɡɜɞˊŰɘəɧɠ ˊɑɜŬəŬɠ ɛŮ ɧɚŬ ŰŬ ˊŬɟɞɡůɘŬůɗɏɜŰŬ ˊŮɟɘɓɎɚɚɞɜŰŬ əŬɘ Űɖɜ ŬɜŰɘůŰɞɑɢɘůɐ Űɞɡɠ ůŮ əɎɗŮ ɛɘŬ Ŭˊɧ Űɘɠ 

ŰŬɝɘɜɞɛɐůŮɘɠ. ȾɎɗŮ ɔɟŬɛɛɐ Űɞɡ ˊɑɜŬəŬ ŬűɘŮɟɩɜŮŰŬɘ ůŮ ɏɜŬ ˊŮɟɘɓɎɚɚɞɜ əŬɘ Űɞ ŬɜŰɘůŰɞɘɢŮɑ ůŮ əɎˊɞɘŬ ŰŬɝɘɜɧɛɖůɖ 

(ůŰɐɚŮɠ Űɞɡ ˊɑɜŬəŬ) ŬɜɎɚɞɔŬ ɛŮ Űɞ ůəɞˊɧ, Űɞ əɞɘɜɧ ˊɞɡ ŬˊŮɡɗɨɜŮŰŬɘ, ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ, Űɞ ˊŮɟɘŮɢɧɛŮɜɞ əŬɘ Űɘɠ 

ɡˊɖɟŮůɑŮɠ Űɞɡ. 

 

2.2.1 ȰɝɡˊɜŬ ɄŮɟɘɓɎɚɚɞɜŰŬ 

ɇŬ ɏɝɡˊɜŬ ɛɖɢŬɜɘəɎ ůɡůŰɐɛŬŰŬ ˊɟɞůˊŬɗɞɨɜ ɜŬ ŬɜŰɘɔɟɎɣɞɡɜ Űɘɠ ɗŮɛŮɚɘɩŭŮɘɠ ɘəŬɜɧŰɖŰŮɠ Űɞɡ Ŭɜɗɟɩˊɞɡ əŬɘ Űɖɠ 

űɨůɖɠ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŮˊɘŰɨɢɞɡɜ ŮˊŬɟəɐ ˊɟɧɞŭɞ ůŰɖɜ Ůˊɑɚɡůɖ ůɨɜɗŮŰɤɜ ˊɟɞɓɚɖɛɎŰɤɜ [33]. ȰɜŬ ɏɝɡˊɜɞ ůɨůŰɖɛŬ 

ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɛɘŬ ɐ ˊŮɟɘůůɧŰŮɟŮɠ ɡˊɞɚɞɔɘůŰɘəɏɠ ɛɖɢŬɜɏɠ ˊɞɡ ɏɢɞɡɜ Űɖɜ ɘəŬɜɧŰɖŰŬ ɜŬ ůɡɚɚɏɔɞɡɜ əŬɘ ɜŬ 

ŬɜŬɚɨɞɡɜ ŭŮŭɞɛɏɜŬ əŬɗɩɠ Ůˊɑůɖɠ əŬɘ ɜŬ Ůˊɘəɞɘɜɤɜɞɨɜ ɛŮ ɎɚɚŬ ůɡůŰɐɛŬŰŬ. ȰɜŬ ɏɝɡˊɜɞ ůɨůŰɖɛŬ ɏɢŮɘ Űɖ 

ŭɡɜŬŰɧŰɖŰŬ ɜŬ ɛŬɗŬɑɜŮɘ Ŭˊɧ Űɖɜ ŮɛˊŮɘɟɑŬ Űɞɡ, ɜŬ ŮɑɜŬɘ ŬůűŬɚɏɠ, ŭɘŬůɡɜŭŮŭŮɛɏɜɞ, ɜŬ ɏɢŮɘ Űɖɜ ɘəŬɜɧŰɖŰŬ ɜŬ 

ˊɟɞůŬɟɛɧɕŮŰŬɘ ůɨɛűɤɜŬ ɛŮ Űɘɠ ůɡɜɗɐəŮɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ əŬɘ ɜŬ ˊɟɞůűɏɟŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ŬˊɞɛŬəɟɡůɛɏɜɞɡ 

Ůɚɏɔɢɞɡ əŬɘ ŭɘŬɢŮɑɟɘůɖɠ. ɇŬ ɏɝɡˊɜŬ ůɡůŰɐɛŬŰŬ ŭŮɜ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ɛɧɜɞ ɏɝɡˊɜŮɠ ůɡůəŮɡɏɠ ŬɚɚɎ əŬɘ 

ŭɘŬůɡɜŭŮŭŮɛɏɜŮɠ ůɡɚɚɞɔɏɠ ŰɏŰɞɘɤɜ ůɡůəŮɡɩɜ, ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɤɜ ŭɘəŰɨɤɜ əŬɘ Ɏɚɚɤɜ Űɨˊɤɜ ɛŮɔŬɚɨŰŮɟɤɜ 

ůɡůŰɖɛɎŰɤɜ. ɀɘŬ ɏɝɡˊɜɖ ůɡůəŮɡɐ ŮɑɜŬɘ ɞˊɞɘŬŭɐˊɞŰŮ ůɡůəŮɡɐ ŭɘŬɗɏŰŮɘ ɏɜŬ ɚŮɘŰɞɡɟɔɘəɧ ɡˊɞɚɞɔɘůŰɘəɧ ůɨůŰɖɛŬ ɛŮ 

ŭɘŬůɨɜŭŮůɖ ůŰɞ ȹɘŬŭɑəŰɡɞ. ȺˊɘˊɟɞůɗɏŰɤɠ, ŰŬ ɏɝɡˊɜŬ ůɡůŰɐɛŬŰŬ ɛˊɞɟɞɨɜ ɜŬ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ŮɝŮɚɘɔɛɏɜŬ 
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ůɡůŰɐɛŬŰŬ ɚɞɔɘůɛɘəɞɨ ˊɞɡ ɓŬůɑɕɞɜŰŬɘ ůŮ ɏɝɡˊɜɞɡɠ Ŭɚɔɞɟɑɗɛɞɡɠ əŬɘ ŬɜŬɚɨɞɡɜ ŭŮŭɞɛɏɜŬ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ 

ˊŬɟɎɔɞɜŰŬɠ ŭɘŬɢŮɘɟɘůŰɘəɏɠ ˊɟɞŰɎůŮɘɠ, əŬɗɩɠ Ůˊɑůɖɠ əŬɘ ɎɚɚŬ Ůɑŭɖ ŮɝŮɘŭɘəŮɡɛɏɜɞɡ ɚɞɔɘůɛɘəɞɨ. ȼ ŰŮɢɜɞɚɞɔɑŬ Űɖɠ 

ˊɚɖɟɞűɞɟɘəɐɠ əŬɘ ɖ ɛɞɜŰŮɚɞˊɞɑɖůɖ Űɤɜ ɡˊɞɚɞɔɘůŰɩɜ ŬˊɞŰŮɚɞɨɜ ŰŬ ɓŬůɘəɎ ŮɟɔŬɚŮɑŬ ˊɞɡ ŭɘŬŭɟŬɛŬŰɑɕɞɡɜ 

ůɖɛŬɜŰɘəɧ ɟɧɚɞ ůŮ ɧɚŬ ŰŬ ůŰɎŭɘŬ Űɖɠ ŬɜɎˊŰɡɝɖɠ ɏɝɡˊɜɤɜ ůɡůŰɖɛɎŰɤɜ. 

 

ȰɝɡˊɜŬ ɄɞɚɘŰɘůɛɘəɎ ɄŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ŮɝŬŰɞɛɘəŮɡɛɏɜŮɠ ɡˊɖɟŮůɑŮɠ. ɇɞ DALICA  ŮɑɜŬɘ ɏɜŬ 

ůɨůŰɖɛŬ ˊŮɟɘɓɎɚɚɞɡůŬɠ ŮɡűɡȶŬɠ, ˊɞɡ ɓŬůɑɕŮŰŬɘ ůŮ ˊɟɎəŰɞɟŮɠ ɚɞɔɘůɛɘəɞɨ (agents), əŬŰɎɚɚɖɚɞ ɔɘŬ ɢɟɐůɖ ůŮ 

ˊɞɚɘŰɘůɛɘəɎ ůŮɜɎɟɘŬ [34]. ȰɜŬ ŰɏŰɞɘɞ ůŮɜɎɟɘɞ ɛˊɞɟŮɑ ɜŬ ŬűɞɟɎ Űɖ ŭɡɜŬŰɧŰɖŰŬ ˊɟɧůɓŬůɖɠ əŬɘ ŬˊɧɚŬɡůɖɠ 

ˊɞɚɘŰɘůɛɘəɩɜ ŬɔŬɗɩɜ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɞɘ ɢɟɐůŰŮɠ ɛˊɞɟɞɨɜ ɜŬ ŮˊɘůəŮűɗɞɨɜ ɏɜŬ ɛɞɡůŮɑɞ ɐ ɏɜŬɜ ŬɟɢŬɘɞɚɞɔɘəɧ 

ɘůŰɧŰɞˊɞ əŬɘ ɜŬ ɚɎɓɞɡɜ ůŰɘɠ əɘɜɖŰɏɠ ůɡůəŮɡɏɠ Űɞɡɠ əŬŰɎɚɚɖɚŮɠ ŮɝŬŰɞɛɘəŮɡɛɏɜŮɠ ˊɚɖɟɞűɞɟɑŮɠ ůɢŮŰɘəɎ ɛŮ ŬɡŰɧ Űɞ 

ɛɏɟɞɠ.  

ɇɞ SNOPS ŮɑɜŬɘ ɏɜŬ ɏɝɡˊɜɞ ˊŮɟɘɓɎɚɚɞɜ, əŬŰɎɚɚɖɚɞ ɔɘŬ ɏɝɡˊɜŮɠ ˊɧɚŮɘɠ, ˊɞɡ ɓŬůɑɕŮŰŬɘ ůŮ ɛŮɚɚɞɜŰɘəɏɠ 

ŭɘŬŭɘəŰɡŬəɏɠ ŰŮɢɜɞɚɞɔɑŮɠ [35]. ȼ ˊɚŬŰűɧɟɛŬ ˊɟɞůűɏɟŮɘ ɣɖűɘŬəɏɠ ɡˊɖɟŮůɑŮɠ ˊɟɞŰɎůŮɤɜ (recommendation 

services) ŬɜŬɔɜɤɟɑɕɞɜŰŬɠ Űɞ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ ɢɟɐůŰɖ (ŰɟɏɢɞɡůŬ ŰɞˊɞɗŮůɑŬ) ɐ Űɞ ˊɚŬɑůɘɞ ůŰɞ ɞˊɞɑɞ ɢɟɖůɘɛɞˊɞɘŮɑ ɞ 

ɢɟɐůŰɖɠ Űɖɜ ˊɚŬŰűɧɟɛŬ (ŬɜɎɔəŮɠ ɢɟɐůŰɖ). Ƀɘ ɡˊɖɟŮůɑŮɠ ˊɟɞŰɎůŮɤɜ Űɞɡ SNOPS ˊɟɞůűɏɟɞɡɜ ůŰɞ ɢɟɐůŰɖ 

ˊɞɚɡɛŮůɘəɐ ˊɚɖɟɞűɞɟɑŬ, Ůɜɩ ŮɑɜŬɘ əŬŰɎɚɚɖɚŮɠ ɔɘŬ ɢɟɐůɖ ůŮ ɡˊŬɑɗɟɘŮɠ ˊɞɚɘŰɘůɛɘəɏɠ ŰɞˊɞɗŮůɑŮɠ. ɀɘŬ ɡˊɖɟŮůɑŬ 

ˊɟɞŰɎůŮɤɜ ˊɞɡ ˊɟɞůűɏɟŮɘ Űɞ SNOPS ɏɢŮɘ ɜŬ əɎɜŮɘ ɛŮ Űɞ ůɢŮŭɘŬůɛɧ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ˊɚɞɐɔɖůɖɠ ɛɏůŬ ůŰɞ ɢɩɟɞ 

ɛɘŬɠ ɡˊŬɑɗɟɘŬɠ ˊɞɚɘŰɘůɛɘəɐɠ ŰɞˊɞɗŮůɑŬɠ, ůɨɛűɤɜŬ ɛŮ ŰŬ ŮəɗɏɛŬŰŬ, Űɖ ůɡɛˊŮɟɘűɞɟɎ Űɤɜ ɢɟɖůŰɩɜ əŬɘ Űɖɜ 

ˊŮɟɘɓŬɚɚɞɜŰɘəɐ ˊɚɖɟɞűɞɟɑŬ ˊɞɡ ůɡɚɚɏɔŮŰŬɘ Ŭˊɧ ŭɑəŰɡŬ ŬɘůɗɖŰɐɟɤɜ.  

ɇɞ InfoWeb ŮɑɜŬɘ ɏɜŬ ɏɝɡˊɜɞ ůɨůŰɖɛŬ ˊɞɡ ůŰɞɢŮɨŮɘ ůŰɖɜ ˊɟɞůŬɟɛɞůɛɏɜɖ ŬɜɎəŰɖůɖ əŬɘ űɘɚŰɟɎɟɘůɛŬ 

ŮɔɔɟɎűɤɜ ŰŬ ɞˊɞɑŬ Ŭɜɐəɞɡɜ ůŮ ɣɖűɘŬəɏɠ ŭɘŬŭɘəŰɡŬəɏɠ ɓɘɓɚɘɞɗɐəŮɠ ɔɘŬ Űɞɜ ɄɞɚɘŰɘůɛɧ əŬɘ Űɞ ˊŮɟɘɓɎɚɚɞɜ [36]. 

ɆɨɛűɤɜŬ ɛŮ Űɞɡɠ Gentili et al. çɇɞ InfoWeb əŬŰŬɔɟɎűŮɘ Űɘɠ ŬɜɎɔəŮɠ ˊɚɖɟɞűɧɟɖůɖɠ Űɞɡ əɎɗŮ ɢɟɐůŰɖ ůŮ ɏɜŬ 

ɛɞɜŰɏɚɞ ɢɟɐůŰɖ, ˊɞɡ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɛɏůɤ ɛɘŬɠ ŬɜŬˊŬɟɎůŰŬůɖɠ, ɖ ɞˊɞɑŬ ŮˊŮəŰŮɑɜŮɘ Űɞ ˊŬɟŬŭɞůɘŬəɧ ɛɞɜŰɏɚɞ 

ŭɘŬɜɡůɛŬŰɘəɞɨ ɢɩɟɞɡ əŬɘ ˊŬɑɟɜŮɘ Űɖ ɛɞɟűɐ Ůɜɧɠ ůɖɛŬůɘɞɚɞɔɘəɞɨ ŭɘəŰɨɞɡ ˊɞɡ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ůɡɜ-ŮɛűŬɜɑůŮɘɠ 

ɛŮŰŬɝɨ ɧɟɤɜ ŮɡɟŮŰɖɟɑɞɡè.  

ȰɜŬ ɏɝɡˊɜɞ ůɨůŰɖɛŬ ˊɞɚɚŬˊɚɩɜ ůəɞˊɩɜ ˊɞɡ ˊɟɞůˊŬɗŮɑ ɜŬ ɛŮŰŬůɢɖɛŬŰɑůŮɘ ɏɜŬɜ ˊɞɚɘŰɘůɛɘəɧ ɢɩɟɞ ůŮ ɏɜŬ 

ɏɝɡˊɜɞ ˊɞɚɘŰɘůɛɘəɧ ˊŮɟɘɓɎɚɚɞɜ, ŬɡɝɎɜɞɜŰŬɠ Űɖɜ ŬˊɧɚŬɡůɖ əŬɘ Űɖɜ ɘəŬɜɞˊɞɑɖůɖ Űɤɜ ɢɟɖůŰɩɜ, ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ 

ŮɟɔŬůɑŬ [37]. ɇɞ ůɨůŰɖɛŬ ŭɖɛɘɞɡɟɔŮɑ ŮɜɘŬɑɞɡɠ ɏɝɡˊɜɞɡɠ ɢɩɟɞɡɠ ɓŬůɘɕɧɛŮɜɞ ůŮ əŬɘɜɞŰɧɛɞɡɠ ˊɑɜŬəŮɠ ŬɘůɗɖŰɐɟɤɜ 

ˊɞɡ ɞɜɞɛɎɕɞɜŰŬɘ smart crickets əŬɘ ůŮ ɛɘŬ ůŰɟŬŰɖɔɘəɐ ůŰɘɔɛɘŬɑŬɠ ŮɔɔɨŰɖŰŬɠ (ad hoc proximity).  

ɇɞ Context Evolution System (CES) ŮɑɜŬɘ ɏɜŬ ɏɝɡˊɜɞ ůɨůŰɖɛŬ ˊɞɡ ŬɜŰɘɚŬɛɓɎɜŮŰŬɘ Űɞ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ əŬɘ ŮɑɜŬɘ 

ɘəŬɜɧ ɜŬ ŬɜŬˊŬɟŬůŰɐůŮɘ əŬɘ ɜŬ ŭɘŬɢŮɘɟɘůŰŮɑ Űɖɜ Ůɝɏɚɘɝɖ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ɛɏůŬ Ŭˊɧ Űɖɜ ŬɜɎɚɡůɖ Űɤɜ ůŰɘɔɛɩɜ 

Űɞɡ [40]. ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ, ɞɘ Chianese et al. ˊɟɞůˊŬɗɞɨɜ ɜŬ ŮˊɘŰɨɢɞɡɜ ɜŬ ˊɟɞůűɏɟɞɡɜ ŮɝŬŰɞɛɘəŮɡɛɏɜŮɠ 

ɡˊɖɟŮůɑŮɠ ůŰɞɡɠ ŮˊɘůəɏˊŰŮɠ Ůɜɧɠ ɢɩɟɞɡ ˊɞɚɘŰɘůɛɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ ɛŮ ɓɎůɖ Űɘɠ ůɡɛˊŮɟɘűɞɟɏɠ, ˊɟɞŰɘɛɐůŮɘɠ əŬɘ 

ŬɜɎɔəŮɠ Űɞɡɠ. 

ɇɞ Mobile Phone Guide ŮɑɜŬɘ ɛɘŬ ɏɝɡˊɜɖ əɘɜɖŰɐ ŮűŬɟɛɞɔɐ ɝŮɜɎɔɖůɖɠ ˊɞɡ ůŰɞɢŮɨŮɘ ɜŬ ŮɜɘůɢɨůŮɘ Űɖɜ ŮɛˊŮɘɟɑŬ 

Űɤɜ ɢɟɖůŰɩɜ ůŮ ɏɜŬ ɢɩɟɞ əɚɖɟɞɜɞɛɘɎɠ ɡˊɞůŰɖɟɑɕɞɜŰŬɠ Űɖ ɢɤɟɘəɐ əŬŰŬɜɧɖůɖ, Űɖɜ ŮɝŬŰɞɛɑəŮɡůɖ əŬɘ Űɖɜ 

əɞɘɜɤɜɘəɐ ŭɘŬůɨɜŭŮůɖ [42]. ȼ ŮűŬɟɛɞɔɐ ˊŬɟɏɢŮɘ ɖɢɖŰɘəɧ əŬɘ ɞˊŰɘəɧ ˊŮɟɘŮɢɧɛŮɜɞ ˊɟɞůŬɟɛɞůɛɏɜɞ ůŰɖɜ 

ˊŬɟŬəɞɚɞɨɗɖůɖ Űɖɠ əɑɜɖůɖɠ Űɤɜ ɢɟɖůŰɩɜ ɛɏůɤ GPS, ůɡɚɚɏɔŮɘ ŭŮŭɞɛɏɜŬ ˊɞɡ ůɡɜŮɘůűɏɟŮɘ ɞ ɢɟɐůŰɖɠ əŬɘ ɎɚɚŬ 

ŭɖɛɞɔɟŬűɘəɎ ůŰɞɘɢŮɑŬ əŬɘ ŮˊɘŰɟɏˊŮɘ Űɖɜ əɞɘɜɤɜɘəɎ ŬˊɞŭŮəŰɐ ˊŬɟŬəɞɚɞɨɗɖůɖ ɛɏůɤ ŬůɨɟɛŬŰɖɠ ŭɘəŰɨɤůɖɠ.  

 

ȰɝɡˊɜŬ ɄɞɚɘŰɘůɛɘəɎ ɄŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ůɨɔɢɟɞɜŮɠ ɡˊɖɟŮůɑŮɠ ɞˊŰɘəɞˊɞɑɖůɖɠ. ɇɞ Cultural 

Heritage Sites Visualization System (CHSVS) ŮɑɜŬɘ ɏɜŬ ɏɝɡˊɜɞ ůɨůŰɖɛŬ ˊɞɡ ˊɟɞůűɏɟŮɘ ɡˊɖɟŮůɑŮɠ ŮˊŬɡɝɖɛɏɜɖɠ 

ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ŬˊɞəɚŮɘůŰɘəɎ ůŮ ɡˊŬɑɗɟɘɞɡɠ ˊɞɚɘŰɘůɛɘəɞɨɠ ɢɩɟɞɡɠ [41]. ɇɞ ůɨůŰɖɛŬ ˊɟɞůűɏɟŮɘ ŰɟɘůŭɘɎůŰŬŰɖ 
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ɛɞɜŰŮɚɞˊɞɑɖůɖ ůŰɞɜ ŮɝɤŰŮɟɘəɧ ɢɩɟɞ Űɞɡ ˊɞɚɘŰɘůɛɘəɞɨ ɢɩɟɞɡ, ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ŰŮɢɜɞɚɞɔɑŮɠ object panorama4, 

SURF5 əŬɘ GPS6.  

ȰɜŬ ɏɝɡˊɜɞ ůɨůŰɖɛŬ (ůŰŬ ˊɚŬɑůɘŬ Űɞɡ ŮɡɟɤˊŬɥəɞɨ ɏɟɔɞɡ CREATE7) ˊɞɡ ɡˊɞůŰɖɟɑɕŮɘ ɡˊɖɟŮůɑŮɠ Ůɘəɞɜɘəɐɠ 

ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ (VR) əŬɘ ŮɑɜŬɘ əŬŰɎɚɚɖɚɞ ɔɘŬ ɞˊŰɘəɞˊɞɑɖůɖ ˊɞɚɘŰɘůɛɘəɩɜ ɢɩɟɤɜ əŬɘ ŬɟɢɘŰŮəŰɞɜɘəɞɨ ůɢŮŭɘŬůɛɞɨ, 

ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ŮɟɔŬůɑŬ [43]. ɇɞ ůɨůŰɖɛŬ ɢɟɖůɘɛɞˊɞɘŮɑ Űɞˊɘəɧ ŮɜŰɞˊɘůɛɧ ɢɟɐůŰɖ, ŬˊŰɘəɏɠ ŭɘŮˊŬűɏɠ əŬɘ 

ŰɟɘůŭɘɎůŰŬŰɞ ɐɢɞ, Ůɜɩ ŮˊɘŰɡɔɢɎɜŮɘ ɜŬ ɛŮŰŬŭɩůŮɘ ůŰɞ ɢɟɐůŰɖ, ɛɏůɤ Űɖɠ ŬˊŰɘəɐɠ ŭɘŮˊŬűɐɠ, Űɘɠ ŬɚɚŬɔɏɠ ˊɞɡ ɏɢŮɘ 

ɡˊɞůŰŮɑ ɞ ˊɞɚɘŰɘůɛɘəɧɠ ɢɩɟɞɠ ɛɏůŬ ůŰɞɡɠ ŬɘɩɜŮɠ. 

 

ȰɝɡˊɜŬ ɄɞɚɘŰɘůɛɘəɎ ɄŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ůɡɜŮɟɔŬŰɘəɏɠ ɡˊɖɟŮůɑŮɠ. ɇɞ CultureSampo ŮɑɜŬɘ ɛɘŬ 

ɏɝɡˊɜɖ ŮűŬɟɛɞɔɐ ˊɞɡ ůŰɞɢŮɨŮɘ ůŰɖ ŭɖɛɞůɘɞˊɞɑɖůɖ ˊɞɚɘŰɘůɛɘəɩɜ ˊɚɖɟɞűɞɟɘɩɜ ůŰɞ ȹɘŬŭɑəŰɡɞ [39], ɓŬůɘɕɧɛŮɜɖ ůŮ 

ŰŮɢɜɞɚɞɔɑŮɠ Űɞɡ ůɖɛŬůɘɞɚɞɔɘəɞɨ ɘůŰɞɨ 2.0. ɆɨɛűɤɜŬ ɛŮ Űɞɡɠ Hyvºnen et al. Űɞ CultureSampo çˊŬɟɞɡůɘɎɕŮɘ ɚɨůŮɘɠ 

ůŮ ˊɟɞɓɚɐɛŬŰŬ ŭɘŬɚŮɘŰɞɡɟɔɘəɧŰɖŰŬɠ ɔɘŬ Űɖɜ ŬɜŰɘɛŮŰɩˊɘůɖ ˊɞɚɚŬˊɚɩɜ ɞɜŰɞɚɞɔɘɩɜ ŭɘŬűɞɟŮŰɘəɩɜ Űɞɛɏɤɜ əŬɘ ůŮ 

ˊɟɞɓɚɐɛŬŰŬ ŮɜůɤɛɎŰɤůɖɠ ˊɞɚɚŬˊɚɩɜ ůɢɖɛɎŰɤɜ ɛŮŰŬŭŮŭɞɛɏɜɤɜ əŬɘ ˊŮɟɘŮɢɞɛɏɜɞɡ ɛŮŰŬɝɨ Űɞɛɏɤɜ ůŮ ɛɘŬ 

ɞɛɞɘɞɔŮɜɐ ůɖɛŬůɘɞɚɞɔɘəɐ ˊɨɚɖè. Ⱥˊɘˊɚɏɞɜ, Űɞ CultureSampo ˊɟɞŰŮɑɜŮɘ ɛɘŬ ŭɘŬŭɘəŬůɑŬ ŭɖɛɘɞɡɟɔɑŬɠ ˊŮɟɘŮɢɞɛɏɜɞɡ 

ɔɘŬ ůɡɜŮɟɔŬŰɘəɐ, ŭɘŬɜŮɛɖɛɏɜɖ ɞɜŰɞɚɞɔɑŬ əŬɘ ŬɜɎˊŰɡɝɖ ˊŮɟɘŮɢɞɛɏɜɞɡ, Ůɜɩ ˊŬɟɏɢŮɘ ˊɞɚɘŰɘůɛɘəɧ ˊŮɟɘŮɢɧɛŮɜɞ ůŰɞɡɠ 

ŰŮɚɘəɞɨɠ ɢɟɐůŰŮɠ ɛɏůŬ Ŭˊɧ ˊɞɚɚŬˊɚɏɠ (ŮɜɜɏŬ) ɗŮɛŬŰɘəɏɠ ˊɟɞɞˊŰɘəɏɠ, ɓŬůɘůɛɏɜŮɠ ůŮ ůɖɛŬůɘɞɚɞɔɘəɏɠ ŬˊŮɘəɞɜɑůŮɘɠ.  

 

ȰɝɡˊɜŬ ɄɞɚɘŰɘůɛɘəɎ ɄŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɡˊɖɟŮůɑŮɠ ůŮ ŮůɤŰŮɟɘəɞɨɠ ɢɩɟɞɡɠ. ɇɞ SmaCH ŮɑɜŬɘ ɏɜŬ 

ůɨůŰɖɛŬ ɔɘŬ ɏɝɡˊɜɞɡɠ ˊɞɚɘŰɘůɛɘəɞɨɠ ɢɩɟɞɡɠ [38]. Ɇəɞˊɧɠ Űɞɡ SmaCH ŮɑɜŬɘ ɞ ɛŮŰŬůɢɖɛŬŰɘůɛɧɠ ˊɞɚɘŰɘůɛɘəɩɜ 

ŰɞˊɞɗŮůɘɩɜ ŮůɤŰŮɟɘəɞɨ ɢɩɟɞɡ ůŮ ɏɝɡˊɜŬ ˊŮɟɘɓɎɚɚɞɜŰŬ, ˊɟɞŰŮɑɜɞɜŰŬɠ ɏɜŬ ůɨɜɞɚɞ Ŭˊɧ ˊɞɚɡɛŮůɘəɏɠ əŬɘ 

ŮˊɘəɞɘɜɤɜɘŬəɏɠ ɡˊɖɟŮůɑŮɠ ɔɘŬ ɜŬ ɡˊɞůŰɖɟɑɝŮɘ Űɞɜ ɛŮŰŬůɢɖɛŬŰɘůɛɧ ŬɡŰɧ. ũɘŬ Űɖɜ ŮˊɑŰŮɡɝɖ Űɞɡ ůəɞˊɞɨ Űɞɡ, Űɞ 

SmaCH, ɓŬůɑɕŮŰŬɘ ůŰɖɜ ŮɜůɤɛɎŰɤůɖ Ůɜɧɠ ŭɘəŰɨɞɡ Ŭˊɧ ŬůɨɟɛŬŰɞɡɠ ŬɘůɗɖŰɐɟŮɠ ɛŮ ŰŮɢɜɞɚɞɔɑŮɠ Wi-Fi əŬɘ 

Bluetooth ɔɘŬ Űɖɜ ŬɜŬɔɜɩɟɘůɖ, Űɞɜ ŮɜŰɞˊɘůɛɧ əŬɘ Űɖɜ ɡˊɞůŰɐɟɘɝɖ ŮˊɘůəŮˊŰɩɜ Ůɝɞˊɚɘůɛɏɜɤɜ ɛŮ Űɘɠ ŭɘəɏɠ Űɞɡɠ 

əɘɜɖŰɏɠ ůɡůəŮɡɏɠ.  

Ƀ ˊɑɜŬəŬɠ 2.1 ŭŮɑɢɜŮɘ Űɘɠ ɞɛɞɘɧŰɖŰŮɠ əŬɘ Űɘɠ ŭɘŬűɞɟɏɠ ɛŮŰŬɝɨ ɏɝɡˊɜɤɜ ɣɖűɘŬəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ 

ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ ˊɞɚɘŰɘůɛɘəɎ ŭŮŭɞɛɏɜŬ. Ƀɘ ɔɟŬɛɛɏɠ Űɞɡ ˊɑɜŬəŬ űɘɚɞɝŮɜɞɨɜ ŰŬ ɏɝɡˊɜŬ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ əŬɘ 

ɞɘ ůŰɐɚŮɠ ŰŬ əɟɘŰɐɟɘŬ ŰŬɝɘɜɧɛɖůɖɠ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ŰŬ əɟɘŰɐɟɘŬ ŬɡŰɎ ŮɑɜŬɘ:  

(i) ɖ ɜɞɖɛɞůɨɜɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ,  

(ii)  ɖ əŬŰŬɚɚɖɚɧŰɖŰŬ ɔɘŬ ŮɜůɤɛɎŰɤůɖ ůŮ ˊŮɟɘɓɎɚɚɞɜ ɏɝɡˊɜɖɠ ˊɧɚɖɠ, 

(iii)  ɖ ɡˊɞůŰɐɟɘɝɖ Űɖɠ ůɡɛɛŮŰɞɢɘəɧŰɖŰŬɠ Űɤɜ ɢɟɖůŰɩɜ ůŰɖ ůɡɚɚɞɔɐ ˊɚɖɟɞűɞɟɑŬɠ, 

(iv) ɞ ɢɩɟɞɠ ɢɟɐůɖɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ (ȺůɤŰŮɟɘəɧɠ, ȺɝɤŰŮɟɘəɧɠ ɢɩɟɞɠ), 

(v) ɖ ˊɟɞůűɞɟɎ ɡˊɖɟŮůɘɩɜ ɞˊŰɘəɞˊɞɑɖůɖɠ ŮˊŬɡɝɖɛɏɜɖɠ (AR) ɐ Ůɘəɞɜɘəɐɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ (VR), 

(vi) ɖ ˊɟɞůűɞɟɎ ɔŮɤɔɟŬűɘəɩɜ (GIS8) ɐ əɘɜɖŰɩɜ ɡˊɖɟŮůɘɩɜ (mobile), 

(vii)  ɖ əŬŰŬɚɚɖɚɧŰɖŰŬ ŮɜůɤɛɎŰɤůɖɠ ůŰɖɜ ŮəˊŬɘŭŮɡŰɘəɐ ŭɘŬŭɘəŬůɑŬ ɐ ůŮ ŮəˊŬɘŭŮɡŰɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ, 

(viii)  Űɞ əɞɘɜɧ ˊɞɡ ŬˊŮɡɗɨɜŮŰŬɘ (Ůɘŭɘəɞɑ, ɔŮɜɘəɧɠ ˊɚɖɗɡůɛɧɠ), 

(ix) ɖ űɘɚɞɝŮɜɑŬ ɣɖűɘŬəɐɠ ˊɚɖɟɞűɞɟɑŬɠ ˊɞɡ ŬɜŬűɏɟŮŰŬɘ ůŮ ŬˊŰɎ ɐ ɛɖ-ŬˊŰɎ ˊɞɚɘŰɘůɛɘəɎ ŰŮəɛɐɟɘŬ, 

(x) ɖ űɘɚɞɝŮɜɑŬ ŬɟɢŬɘɞɚɞɔɘəɩɜ ɣɖűɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ, 

(xi) ɖ űɘɚɞɝŮɜɑŬ ŬɟɢɘŰŮəŰɞɜɘəɩɜ ɣɖűɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ, 

(xii)  ɖ űɘɚɞɝŮɜɑŬ ɚŬɞɔɟŬűɘəɩɜ ɣɖűɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ, 

(xiii)  ɖ űɘɚɞɝŮɜɑŬ ɘůŰɞɟɘəɩɜ ɣɖűɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ, 

 
4 http://paulbourke.net/miscellaneous/inversepano/ 
5 https://www.surf.nl/en 
6 https://en.wikipedia.org/wiki/Global_Positioning_System 
7 http://www.create-mobility.eu/create/project 
8 https://en.wikipedia.org/wiki/Geographic_information_system 



20 
 

(xiv) ɖ űɘɚɞɝŮɜɑŬ ɚɞɔɞŰŮɢɜɘəɩɜ ɣɖűɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ, 

(xv) ɖ űɘɚɞɝŮɜɑŬ ɗŮŬŰɟɘəɩɜ ɣɖűɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ, 

(xvi) ɖ űɘɚɞɝŮɜɑŬ ɛɞɡůɘəɩɜ ɣɖűɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ, 

(xvii)  ɖ űɘɚɞɝŮɜɑŬ ɛɞɡůŮɘŬəɩɜ ɣɖűɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ ɐ ɣɖűɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ ˊɘɜŬəɞɗɐəɖɠ/ɔəŬɚŮɟɑ, 

(xviii)  ɖ űɘɚɞɝŮɜɑŬ ɣɖűɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ ɓɘɓɚɘɞɗɖəɩɜ əŬɘ ŬɟɢŮɑɤɜ, 

(xix) ɖ űɘɚɞɝŮɜɑŬ ůɞɓŬɟɩɜ ˊŬɘɢɜɘŭɘɩɜ (serious games), 

(xx) ɖ űɘɚɞɝŮɜɑŬ əɘɜɖɛŬŰɞɔɟŬűɘəɩɜ ɣɖűɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ, 

(xxi) ɖ űɘɚɞɝŮɜɑŬ ŮɘəŬůŰɘəɩɜ ɣɖűɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ, 

ɄɑɜŬəŬɠ 2.1 ɄɑɜŬəŬɠ ɇŬɝɘɜɧɛɖůɖɠ Ȱɝɡˊɜɤɜ ɄɞɚɘŰɘůɛɘəɩɜ ɄŮɟɘɓŬɚɚɧɜŰɤɜ 

ɊɖűɘŬəɧ ɄŮɟɘɓɎɚɚɞɜ 
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DALICA  [34] X                     

SNOPS [35] X X  Ⱥɂ  ɉ    ɉ ɉ           

InfoWeb [36] X                     

Smart Crickets [37] X   X  X                

SmaCH [38] X ɉ  ȺɆ  ɉ           ɉ     

CultureSampo [39] ɉ                     

CES [40] X                     

CHSVS [41] X   Ⱥɂ ɉ ɉ                

Mobile Phone Guide [42] X  X   X                

VR visualization in CREATE 

[43]  

X    X X   T  X           

 

2.2.2 ɄŮɟɘɓɎɚɚɞɜŰŬ Ȱɝɡˊɜɖɠ Ʉɧɚɖɠ 

ȼ çɏɝɡˊɜɖ ˊɧɚɖè ŮɑɜŬɘ ɏɜŬɠ ɛŮŰŬůɢɖɛŬŰɘůɛɧɠ Űɤɜ ˊŬɟŬŭɞůɘŬəɩɜ ˊɧɚŮɤɜ, ˊɞɡ ůɡɜŬˊɞŰŮɚɞɨɜ ŰŬ ůɨɔɢɟɞɜŬ 

əɟɎŰɖ, ɞ ɞˊɞɑɞɠ ůŰɞɢŮɨŮɘ ůŰɖ ɢɟɐůɖ ŰŮɢɜɞɚɞɔɘɩɜ ˊɚɖɟɞűɞɟɑŬɠ əŬɘ ŮˊɘəɞɘɜɤɜɑŬɠ ɔɘŬ Űɖɜ Ŭɨɝɖůɖ Űɖɠ ɚŮɘŰɞɡɟɔɘəɐɠ 

ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬɠ Űɖɠ ŭɖɛɧůɘŬɠ Ŭɟɢɐɠ, Űɞɜ ŭɘŬɛɞɘɟŬůɛɧ ˊɚɖɟɞűɞɟɑŬɠ ɛŮ Űɞ əɞɘɜɧ (ˊɞɚɑŰŮɠ əŬɘ 

ŮˊɘůəɏˊŰŮɠ/ŰɞɡɟɑůŰŮɠ), Űɞɜ ŬˊɞŰŮɚŮůɛŬŰɘəɧ ɏɚŮɔɢɞ əŬɘ Űɖɜ ŮɚŬɢɘůŰɞˊɞɑɖůɖ Űɞɡ əɧůŰɞɡɠ Űɤɜ ŭɖɛɞŰɘəɩɜ ŭŬˊŬɜɩɜ 

əŬɘ Űɖ ɓŮɚŰɑɤůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɤɜ ŭɘɞɘəɖŰɘəɩɜ ɡˊɖɟŮůɘɩɜ, ɛŮ ŰŮɚɘəɧ ůəɞˊɧ Űɖɜ ŮɡɖɛŮɟɑŬ Űɤɜ ˊɞɚɘŰɩɜ [295]. 

ũɘŬ ɜŬ əŬŰŬűɏɟŮɘ ɛɘŬ ˊŬɟŬŭɞůɘŬəɐ ˊɧɚɖ ɜŬ ŮˊɘŰɨɢŮɘ Űɞ ɛŮŰŬůɢɖɛŬŰɘůɛɧ Űɖɠ ůŮ çɏɝɡˊɜɖ ˊɧɚɖè, ɞűŮɑɚŮɘ ɜŬ 

ůɢŮŭɘɎůŮɘ əŬɘ ɜŬ ɡɚɞˊɞɘɐůŮɘ, ɛŮ ůɡɜɏˊŮɘŬ, ɛɘŬ ˊɞɚɘŰɘəɐ ɏɝɡˊɜɖɠ ˊɧɚɖɠ. ȼ ˊɞɚɘŰɘəɐ ɏɝɡˊɜɖɠ ˊɧɚɖɠ ɗŬ ɡˊŬɔɞɟŮɨůŮɘ 

ůŰɖ ŭɖɛɧůɘŬ Ŭɟɢɐ əŬɘ ůŰɞɡɠ ŭɖɛɧůɘɞɡɠ ŬɝɘɤɛŬŰɞɨɢɞɡɠ ɧɚŮɠ Űɘɠ ŭɘɞɘəɖŰɘəɏɠ ˊŰɡɢɏɠ ˊɞɡ ˊɟɏˊŮɘ ɜŬ ŮɜůɤɛŬŰɩůɞɡɜ 

ɣɖűɘŬəɏɠ ŰŮɢɜɞɚɞɔɑŮɠ ɔɘŬ ɜŬ ˊɟɞůűɏɟɞɡɜ ůɨɔɢɟɞɜŮɠ ɡˊɖɟŮůɑŮɠ. Ⱥˊɘˊɚɏɞɜ, ɖ ůŰɟŬŰɖɔɘəɐ ŮˊŮɝɖɔŮɑ Űɞɜ Ŭəɟɘɓɐ Űɟɧˊɞ 

Űɖɠ ŮɜůɤɛɎŰɤůɖɠ ŬɡŰɐɠ, Űɖ ɔɟŬűŮɘɞəɟŬŰɑŬ ˊɞɡ ɗŬ ŬɜŰɘəŬŰŬůŰŬɗŮɑ əŬɘ Űɖɜ əŬŰɎɚɚɖɚɖ ŮəˊŬɑŭŮɡůɖ Űɤɜ ŭɖɛɞŰɘəɩɜ 

ɡˊŬɚɚɐɚɤɜ ɔɘŬ ɜŬ űɏɟɞɡɜ Ůɘɠ ˊɏɟŬɠ Űɞ ɏɟɔɞ Űɖɠ ŮɔəŬŰɎůŰŬůɖɠ, əŬɗɖɛŮɟɘɜɐɠ ɚŮɘŰɞɡɟɔɑŬɠ, ɓŮɚŰɑɤůɖɠ, Ůɜɖɛɏɟɤůɖɠ 

əŬɘ ůɡɜŰɐɟɖůɖɠ Űɤɜ ɣɖűɘŬəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ ůɡɜɗɏŰɞɡɜ Űɞ ɣɖűɘŬəɩɜ ˊɚɏɔɛŬ Űɤɜ ɡˊɖɟŮůɘɩɜ ɛɘŬɠ ɏɝɡˊɜɖɠ 

ˊɧɚɖɠ. 
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Ƀɘ ůɨɔɢɟɞɜŮɠ ˊɧɚŮɘɠ, ɘŭɘŬɑŰŮɟŬ ɞɘ ɛŮɔŬɚɞɡˊɧɚŮɘɠ Űɞɡ əɧůɛɞɡ, űɘɚɞɝŮɜɞɨɜ ŮəŬŰɞɛɛɨɟɘŬ Ŭɜɗɟɩˊɤɜ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɞɨɜ əŬɗɖɛŮɟɘɜɎ Űɘɠ ŭɖɛɞŰɘəɏɠ ɡˊɖɟŮůɑŮɠ, ůŮ ŰɞɛŮɑɠ ɧˊɤɠ ɖ ŮɜɏɟɔŮɘŬ, ɞɘ ɛŮŰŬűɞɟɏɠ, ɞ Űɞɡɟɘůɛɧɠ, ɖ 

ɞɘəɞɜɞɛɑŬ, ɖ ŭɘŬəɞɛɘŭɐ Űɤɜ ůəɞɡˊɘŭɘɩɜ, ɖ ɨŭɟŮɡůɖ əŬɘ ŬˊɞɢɏŰŮɡůɖ, ɖ ŭɧɛɖůɖ, ŰŬ ŭɘɞɘəɖŰɘəɎ ɔɟŬűŮɘɞəɟŬŰɘəɎ 

ɗɏɛŬŰŬ, ɖ ˊŬɘŭŮɑŬ, ɞ ŬɗɚɖŰɘůɛɧɠ əŬɘ ɞ ˊɞɚɘŰɘůɛɧɠ. ȾɎɗŮ ůŰɟŬŰɖɔɘəɐ ɏɝɡˊɜɖɠ ˊɧɚɖɠ ŭŮɜ ŬɜŰɘɛŮŰɤˊɑɕŮɘ əɎɗŮ 

ŭɘɞɘəɖŰɘəɧ ŰɞɛɏŬ ůŬɜ Ŭˊɞɛɞɜɤɛɏɜɞ, ŬɚɚɎ ůɢŮŭɘɎɕŮɘ əŬɘ ɡɚɞˊɞɘŮɑ ɏɜŬ ɞɚɧəɚɖɟɞ ˊɚɏɔɛŬ ŬɚɚɖɚɞůɡɛˊɚɖɟɞɨɛŮɜɤɜ 

ɣɖűɘŬəɩɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ Ůˊɘəɞɘɜɤɜɞɨɜ ɛŮŰŬɝɨ Űɞɡɠ, ŬɜŰŬɚɚɎůůɞɜŰŬɠ ɣɖűɘŬəɎ ŭŮŭɞɛɏɜŬ ɔɘŬ ɜŬ ŬɜŰɘɛŮŰɤˊɑůɞɡɜ 

Űɘɠ ŬɜɎɔəŮɠ ɧɚɤɜ Űɤɜ ŭɘɞɘəɖŰɘəɩɜ Űɞɛɏɤɜ.  

ȼ ŮɜɧŰɖŰŬ ŬɡŰɐ ŮˊɘəŮɜŰɟɩɜŮŰŬɘ ůŰɞɜ ŰɞɛɏŬ Űɖɠ əɚɖɟɞɜɞɛɘɎɠ əŬɘ Űɖɠ ŭɘŬɢŮɑɟɘůɖɠ Űɞɡ ˊɞɚɘŰɘůɛɘəɞɨ əŮűŬɚŬɑɞɡ 

ɛɘŬɠ ˊɧɚɖɠ (ŬɟɢŬɘɞɚɞɔɘəɞɑ ɢɩɟɞɘ, ɛɞɡůŮɑŬ, ɗɏŬŰɟŬ, ɛɞɡůɘəɏɠ ůəɖɜɏɠ, əɘɜɖɛŬŰɞɔɟŬűɘəɎ ůŰɞɨɜŰɘɞ, ɓɘɓɚɘɞɗɐəŮɠ), ˊɞɡ 

ɡɚɞˊɞɘŮɑ ɛɘŬ ůŰɟŬŰɖɔɘəɐ ɏɝɡˊɜɖɠ ˊɧɚɖɠ, əŬɘ ŮˊɘŭɘɩəŮɘ ɜŬ ˊɟɞůűɏɟŮɘ ɏɝɡˊɜŮɠ ɣɖűɘŬəɏɠ ˊɞɚɘŰɘůɛɘəɏɠ ɡˊɖɟŮůɑŮɠ 

ůŰɞɡɠ ˊɞɚɑŰŮɠ əŬɘ Űɞɡɠ ŮˊɘůəɏˊŰŮɠ Űɖɠ. ȸŬůɘəɧɠ ůŰɧɢɞɠ ˊɞɡ ɗɏŰŮɘ ɖ ůŰɟŬŰɖɔɘəɐ ɏɝɡˊɜɖɠ ˊɧɚɖɠ ůŰɞɜ ŰɞɛɏŬ Űɞɡ 

ɄɞɚɘŰɘůɛɞɨ əŬɘ Űɖɠ əɚɖɟɞɜɞɛɘɎɠ ŮɑɜŬɘ ɖ ŬˊɞŰŮɚŮůɛŬŰɘəɐ ŭɘɎɢɡůɖ Űɞɡ ˊɞɚɘŰɘůɛɘəɞɨ əŮűŬɚŬɑɞɡ ůŰɞ Ůɡɟɨ əɞɘɜɧ, ɛŮ 

ůəɞˊɧ Űɖɜ ˊɟɞůɏɚəɡůɖ ɧɚɞ əŬɘ ˊŮɟɘůůɧŰŮɟɤɜ ŰɞɡɟɘůŰɩɜ ůŰɖɜ ˊɧɚɖ əŬɘ Űɖɜ Űɧɜɤůɖ Űɖɠ Űɞˊɘəɐɠ ɞɘəɞɜɞɛɑŬɠ. ȼ 

ŬˊɞŰŮɚŮůɛŬŰɘəɐ ŭɘŬɢŮɑɟɘůɖ əŬɘ ůɡɜŰɐɟɖůɖ Űɞɡ ˊɞɚɘŰɘůɛɘəɞɨ əŮűŬɚŬɑɞɡ Űɖɠ ˊɧɚɖɠ, ŭŮɜ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ɚŮɑˊŮɘ Ŭˊɧ 

ɛɘŬ ůŰɟŬŰɖɔɘəɐ ɏɝɡˊɜɖɠ ˊɧɚɖɠ. ɇɏɚɞɠ, ɖ ůŰɟŬŰɖɔɘəɐ ɏɝɡˊɜɖɠ ˊɧɚɖɠ əŬɗɞɟɑɕŮɘ ŮˊŬəɟɘɓɩɠ Űɞɜ Űɟɧˊɞ ˊɞɡ ɎɚɚŮɠ 

ɣɖűɘŬəɏɠ ɡˊɖɟŮůɑŮɠ ŭɘŬűɞɟŮŰɘəɩɜ ŭɘɞɘəɖŰɘəɩɜ Űɞɛɏɤɜ Ůˊɘəɞɘɜɤɜɞɨɜ ɛŮ Űɘɠ ɏɝɡˊɜŮɠ ɣɖűɘŬəɏɠ ˊɞɚɘŰɘůɛɘəɏɠ 

ɡˊɖɟŮůɑŮɠ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɞɘ ɣɖűɘŬəɏɠ ɡˊɖɟŮůɑŮɠ Űɞɡ ŰɞɛɏŬ Űɤɜ ɛŮŰŬűɞɟɩɜ ɛˊɞɟɞɨɜ ɜŬ ˊŬɟɎůɢɞɡɜ ˊɚɖɟɞűɞɟɑŮɠ 

ɔɘŬ Űɞɡɠ ɢɩɟɞɡɠ ůŰɎɗɛŮɡůɖɠ əɞɜŰɎ ůŮ ɏɜŬɜ ˊɞɚɘŰɘůŰɘəɧ ɢɩɟɞ ŬɚɚɎ əŬɘ ŰŬ ɀɏůŬ ɀŬɕɘəɐɠ ɀŮŰŬűɞɟɎɠ (ɀɀɀ) ˊɞɡ 

ŮɝɡˊɖɟŮŰɞɨɜ Űɞɜ ɢɩɟɞ ŬɡŰɧ, Ůɜɩ ɞɘ ɣɖűɘŬəɏɠ ɡˊɖɟŮůɑŮɠ Űɞɡ ŰɞɛɏŬ Űɖɠ ŮɜɏɟɔŮɘŬɠ ɛˊɞɟɞɨɜ ɜŬ ˊŬɟɎůɢɞɡɜ 

ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɞ əɧůŰɞɠ Űɞɡ űɤŰɘůɛɞɨ Űɞɡ ˊɞɚɘŰɘůŰɘəɞɨ ɢɩɟɞɡ əŬɘ ɞɨŰɤ əŬɗŮɝɐɠ.  

 

ɄɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ɏɝɡˊɜɖɠ ˊɧɚɖɠ ˊɞɡ ɓŬůɑɕɞɜŰŬɘ ůŮ ŰŮɢɜɞɚɞɔɑŮɠ IoT. ɇɞ ȹɘŬŭɑəŰɡɞ Űɤɜ ɄɟŬɔɛɎŰɤɜ 

(Internet of Things - IoT) ŮɑɜŬɘ ɛɘŬ ɔŮɜɘəɐ ɘŭɏŬ ˊɞɡ ɓɟɑůəŮɘ ˊɚɐɟɖ ŮűŬɟɛɞɔɐ ůŮ ɛɘŬ ůŰɟŬŰɖɔɘəɐ ɏɝɡˊɜɖɠ ˊɧɚɖɠ. Ƀ 

ɧɟɞɠ IoT ˊŮɟɘɔɟɎűŮɘ ɛɘŬ ɏɜɜɞɘŬ ɧˊɞɡ Űɞ ůɨɜɞɚɞ Űɤɜ űɡůɘəɩɜ ůɡůəŮɡɩɜ, ɞɢɖɛɎŰɤɜ, ɞɘəɘŬəɩɜ ůɡůəŮɡɩɜ, əŬɘ 

Ɏɚɚɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ ɛŮ ŮɜůɤɛŬŰɤɛɏɜŬ ɖɚŮəŰɟɞɜɘəɎ, ɚɞɔɘůɛɘəɧ, ŬɘůɗɖŰɐɟŮɠ, əŬɘ ŭɘəŰɨɤůɖ, ŭɘŬůɡɜŭɏɞɜŰŬɘ ůŮ ɏɜŬ 

ŮŰŮɟɞɔŮɜɏɠ ŭɑəŰɡɞ əŬɘ ůɡɚɚɏɔɞɡɜ, ŬɜŬɚɨɞɡɜ əŬɘ ŬɜŰŬɚɚɎůůɞɡɜ ŭŮŭɞɛɏɜŬ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ [44]. ȼ ɢɟɐůɖ Űɖɠ 

ɏɜɜɞɘŬɠ Űɞɡ IoT ůŮ ɛɘŬ ůŰɟŬŰɖɔɘəɐ ɏɝɡˊɜɖɠ ˊɧɚɖɠ, ŭɖɛɘɞɡɟɔŮɑ Űɖɜ ŮɡəŬɘɟɑŬ ɔɘŬ ůɡɚɚɞɔɐ ɛŮɔɎɚɤɜ ˊɞůɞŰɐŰɤɜ 

ŭŮŭɞɛɏɜɤɜ əŬɘ ɎɛŮůɖ ŬɚɚɖɚŮˊɑŭɟŬůɖ Űɞɡ űɡůɘəɞɨ əɧůɛɞɡ ɛŮ ŰŬ ɡˊɞɚɞɔɘůŰɘəɎ ůɡůŰɐɛŬŰŬ, ůɡɛɓɎɚɚɞɜŰŬɠ ůŰɖ 

ɓŮɚŰɑɤůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ əŬɘ Űɖɠ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬɠ Űɤɜ ŭɖɛɞŰɘəɩɜ ɡˊɖɟŮůɘɩɜ əŬɘ ůŮ ɎɛŮůŬ ɐ ɏɛɛŮůŬ 

ɞɘəɞɜɞɛɘəɎ ɞűɏɚɖ. 

Ƀ ɄɞɚɘŰɘůɛɧɠ əŬɘ ɖ əɚɖɟɞɜɞɛɘɎ Űɞɡ ŮɑɜŬɘ ɏɜŬɠ ŰɞɛɏŬɠ ˊɞɡ ˊɟɞůˊŬɗŮɑ ɜŬ ŬɝɘɞˊɞɘɐůŮɘ ŰŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ Űɤɜ 

ɚɨůŮɤɜ IoT ůŮ ůŰɟŬŰɖɔɘəɏɠ ɏɝɡˊɜɖɠ ˊɧɚɖɠ. ɀɘŬ ˊɚŮɘɎŭŬ ůɡůŰɖɛɎŰɤɜ ˊɞɡ ɡɚɞˊɞɘɞɨɜ IoT ŬɟɢɘŰŮəŰɞɜɘəɏɠ ɔɘŬ ɢɟɐůɖ 

ůŮ ˊŮɟɘɓɎɚɚɞɜŰŬ ɏɝɡˊɜɤɜ ˊɧɚŮɤɜ, ɏɢɞɡɜ ˊɟɞŰŬɗŮɑ Ŭˊɧ ˊɞɚɚɏɠ ŮɟŮɡɜɖŰɘəɏɠ ɞɛɎŭŮɠ. ɆŰɖɜ ŮɟɔŬůɑŬ [45] 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ IoT ŰŮɢɜɞɚɞɔɑŮɠ ɔɘŬ Űɖ ŭɘŬŰɐɟɖůɖ əŬɘ Űɖɜ ŬɜŬɕɤɞɔɧɜɖůɖ Űɞɡ ˊɞɚɘŰɘůɛɘəɞɨ əŮűŬɚŬɑɞɡ Űɤɜ 

ɏɝɡˊɜɤɜ ˊɧɚŮɤɜ. ɇɞ ůɨůŰɖɛŬ Talking Museum  [46], ɢɟɖůɘɛɞˊɞɘŮɑ ŰŮɢɜɞɚɞɔɑŮɠ IoT ɔɘŬ ɜŬ əŬŰŬůŰɐůŮɘ ŰŬ 

ŬɜŰɘəŮɑɛŮɜŬ ɛɘŬɠ ɛɞɡůŮɘŬəɐɠ ɏəɗŮůɖɠ ɘəŬɜɎ ɜŬ "ɛɘɚɐůɞɡɜ" əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ ɛɘŬɠ ŮˊɑůəŮɣɖɠ Űɤɜ ɢɟɖůŰɩɜ əŬɘ ɜŬ 

ŭɘɖɔɞɨɜŰŬɘ ŬɡŰɧɛŬŰŬ Űɖɜ ɘůŰɞɟɑŬ Űɞɡɠ, ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ˊɞɚɡɛŮůɘəɏɠ ɡˊɞŭɞɛɏɠ. Ƀɘ Chianese et al. [47] 

ˊɟɞůˊŬɗɩɜŰŬɠ ɜŬ ůɢŮŭɘɎůɞɡɜ ɏɜŬ ɏɝɡˊɜɞ ɛɞɡůŮɑɞ, ˊŬɟɞɡůɘɎɕɞɡɜ ɛɘŬ ŬɟɢɘŰŮəŰɞɜɘəɐ IoT əŬɘ ɛɘŬ ɛŮɚɏŰɖ 

ˊŮɟɑˊŰɤůɖɠ ɛɘŬɠ ˊɟɞůɤɟɘɜɐɠ əŬɚɚɘŰŮɢɜɘəɐɠ ɏəɗŮůɖɠ ɔɚɡˊŰɩɜ ůŰɞ əɎůŰɟɞ Maschio Angioino, ˊɞɡ ɓɟɑůəŮŰŬɘ ůŰɖ 

ɁɎˊɞɚɖ Űɖɠ ȽŰŬɚɑŬɠ. ȼ ŮɟɔŬůɑŬ ŬˊɞəŬɚɨˊŰŮɘ ɛɘŬ ůŬűɐ ɏɜŭŮɘɝɖ ůɢŮŰɘəɎ ɛŮ Űɖ ŭɨɜŬɛɖ Űɞɡ ˊɞɚɡɛŮůɘəɞɨ 

ˊŮɟɘŮɢɞɛɏɜɞɡ ůŰɘɠ ˊɟɞŰɘɛɐůŮɘɠ Űɤɜ ɢɟɖůŰɩɜ.  

 

ɄɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ɏɝɡˊɜɖɠ ˊɧɚɖɠ ɔɘŬ Űɞɜ ɇɞɡɟɘůɛɧ. ɇɞ ůɨůŰɖɛŬ Venice Connected [48] ŮɑɜŬɘ ɛɘŬ 

ŭɘŬŭɘəŰɡŬəɐ ˊɨɚɖ ˊɞɡ ůŰɞɢŮɨŮɘ əɡɟɑɤɠ ůŰɖ ŭɘŬŰɐɟɖůɖ Űɖɠ ŰŮɟɎůŰɘŬɠ əɚɖɟɞɜɞɛɘɎɠ Űɖɠ ȸŮɜŮŰɑŬɠ, ůŰɖ ŭɘŬűɨɚŬɝɖ Űɞɡ 

ˊŮɟɘɓɎɚɚɞɜŰɞɠ əŬɘ Űɤɜ űɡůɘəɩɜ ˊɧɟɤɜ əŬɘ ůŰɖɜ ˊɟɞɩɗɖůɖ Űɤɜ ɞɘəɞɜɞɛɘəɩɜ ůɡɛűŮɟɧɜŰɤɜ əŬɘ Űɖɠ ŮɡɖɛŮɟɑŬɠ Űɖɠ 

Űɞˊɘəɐɠ əɞɘɜɧŰɖŰŬɠ, ɧˊɤɠ ŬɜŬűɏɟŮɘ ɖ ɈˊɖɟŮůɑŬ ɇɞɡɟɘůɛɞɨ Űɖɠ Ʉɧɚɖɠ Űɖɠ ȸŮɜŮŰɑŬɠ. ɇɞ CESARSC [49] ŮɑɜŬɘ ɏɜŬ 
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ˊɚŬɑůɘɞ ŮɟɔŬůɑŬɠ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ ůɡůŰɖɛɎŰɤɜ ˊɞɚɘŰɘůɛɘəɐɠ ɣɡɢŬɔɤɔɑŬɠ ɛŮ ɡˊɖɟŮůɑŮɠ Ů́ Ŭɡɝɖɛɏɜɖɠ 

ɟ́ŬɔɛŬŰɘəɧŰɖŰŬɠ ůŮ ɏɝɡˊɜŮɠ ˊɧɚŮɘɠ, ˊɞɡ ŬˊŮɡɗɨɜŮŰŬɘ əɡɟɑɤɠ ůŰɞɜ ŰɞɛɏŬ Űɞɡ əɘɜɖŰɞɨ Űɞɡɟɘůɛɞɨ. ɇɞ ɏɟɔɞ 

Or.C.He.S.T.R.A. [50] ˊŬɟɏɢŮɘ ŰŮɢɜɞɚɞɔɘəɏɠ ɚɨůŮɘɠ ɔɘŬ Űɞɡɠ ŰɞɡɟɑůŰŮɠ əŬɘ Űɞɡɠ ˊɞɚɑŰŮɠ ɛŮ ůŰɧɢɞ Űɞɜ Űɞɜɘůɛɧ Űɖɠ 

əɚɖɟɞɜɞɛɘɎɠ Űɞɡ ɘůŰɞɟɘəɞɨ əɏɜŰɟɞɡ Űɖɠ ɁɎˊɞɚɖɠ. ɇɞ ůɨůŰɖɛŬ Places ŬůɢɞɚŮɑŰŬɘ ɛŮ Űɞ ɕɐŰɖɛŬ Űɖɠ 

ŬˊɞŰŮɚŮůɛŬŰɘəɐɠ ɢɟɐůɖɠ ŰɞˊɞɗŮůɘɩɜ ˊɞɚɘŰɘůɛɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ, ɛɏůŬ Ŭˊɧ Űɖ ɢɟɐůɖ Űɖɠ əɘɜɖŰɐɠ ŰŮɢɜɞɚɞɔɑŬɠ əŬɘ 

Űɞɡ ˊɞɚɡɛŮůɘəɞɨ ˊŮɟɘŮɢɞɛɏɜɞɡ ˊɟɞůűɏɟɞɜŰŬɠ ŰɞɡɟɘůŰɘəɎ ɛɞɜɞˊɎŰɘŬ, ŭɘŬɗɏůɘɛŬ Űɧůɞ Ŭˊɧ Űɞ ȹɘŬŭɑəŰɡɞ ɧůɞ əŬɘ 

Ŭˊɧ əɘɜɖŰɏɠ ŮűŬɟɛɞɔɏɠ ˊɞɡ ɞ ɢɟɐůŰɖɠ ɛˊɞɟŮɑ ɜŬ əŬŰŮɓɎůŮɘ ůŰɖɜ əɘɜɖŰɐ Űɞɡ ůɡůəŮɡɐ, ŭɖɛɘɞɡɟɔɩɜŰŬɠ ɝŮɜŬɔɐůŮɘɠ 

əŬɘ ˊŬɟɏɢɞɜŰŬɠ ɞˊŰɘəɞŬəɞɡůŰɘəɧ ˊŮɟɘŮɢɧɛŮɜɞ  [54]. 

 

ɄɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ɏɝɡˊɜɖɠ ˊɧɚɖɠ ɔɘŬ ɡˊŬɑɗɟɘŮɠ ŰɞˊɞɗŮůɑŮɠ. ɇɞ MobiDENK [51] ŮɑɜŬɘ ɏɜŬ 

ˊɚɖɟɞűɞɟɘŬəɧ ůɨůŰɖɛŬ ˊɞɡ ɚŬɛɓɎɜŮɘ ɔɜɩůɖ Űɖɠ ŰɞˊɞɗŮůɑŬɠ Űɞɡ ɢɟɐůŰɖ ŬɚɚɎ əŬɘ Űɤɜ ˊɞɚɘŰɘůɛɘəɩɜ ŭŮŭɞɛɏɜɤɜ 

ˊɞɡ ŮɑɜŬɘ ŭɘŬɗɏůɘɛŬ ůŰɖɜ ŰɞˊɞɗŮůɑŬ ˊɞɡ əɘɜŮɑŰŬɘ ɞ ɢɟɐůŰɖɠ. ɇɞ ůɨůŰɖɛŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŮ Űɧˊɞɡɠ ɘůŰɞɟɘəɞɨ 

ŮɜŭɘŬűɏɟɞɜŰɞɠ, ˊŬɟɏɢɞɜŰŬɠ ˊɞɚɡɛŮůɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ. ɇɞ MobiDENK ˊɟɞůűɏɟŮɘ ɛɘŬ ɡˊɖɟŮůɑŬ ɞˊŰɘəɐɠ ˊɚɞɐɔɖůɖɠ 

ůŰɞɜ ɘůŰɞɟɘəɧ ɢɩɟɞ ɧˊɞɡ ɖ ɗɏůɖ əŬɘ ɖ ŭɘŬŭɟɞɛɐ Űɞɡ ɢɟɐůŰɖ ŮɛűŬɜɑɕɞɜŰŬɘ ůŮ ɏɜŬɜ ŭɘŬŭɟŬůŰɘəɧ ɢɎɟŰɖ. ɇɞ 

ˊɚɖɟɞűɞɟɘŬəɧ ůɨůŰɖɛŬ SMART VILLA , ɛŬɕɑ ɛŮ Űɖɜ ŮűŬɟɛɞɔɐ SMART BIBLIO ɔɘŬ ŰŬ ŬɟɢŬɑŬ ɓɘɓɚɑŬ, SMART 

ROOM ɔɘŬ ůɡɔəŮəɟɘɛɏɜŬ ŭɤɛɎŰɘŬ əŬɘ SMART GARDEN ɔɘŬ Űɞɡɠ ɔɨɟɤ ɘůŰɞɟɘəɞɨɠ əɐˊɞɡɠ, ŬɜŬˊŰɨɢɗɖəŮ ɔɘŬ Űɖɜ 

ˊɟɞůˊɏɚŬůɖ ˊŮɟɘɞɢɩɜ ˊɞɚɘŰɘůɛɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ əŬɘ ůɢŮŰɑɕŮŰŬɘ ɘŭɘŬɑŰŮɟŬ ɛŮ Űɖɜ əɘɜɖŰɐ əŬɘ ŬůűŬɚɐ ˊɟɧůɓŬůɖ 

ůŰɖɜ ŬɜŬɔŮɜɜɖůɘŬəɐ Villa  Mondragone [52].  

 

ɄɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ɏɝɡˊɜɖɠ ˊɧɚɖɠ ˊɞɡ ɡˊɞůŰɖɟɑɕɞɡɜ Űɖɜ ɣɖűɘŬəɐ əɞɘɜɤɜɘəɞˊɞɑɖůɖ. ɇɞ ɏɝɡˊɜɞ 

ůɨůŰɖɛŬ ˊɞɚɡɛŮůɘəɐɠ ɝŮɜɎɔɖůɖɠ SmARTweet ůɡɜŭɡɎɕŮɘ ɡˊɖɟŮůɑŮɠ ɔŮɤɔɟŬűɘəɐɠ ŰɞˊɞɗŮůɑŬɠ əŬɘ ˊɞɚɡɛŮůɘəɞɨ 

ˊŮɟɘŮɢɞɛɏɜɞɡ ŬɜɘɢɜŮɨŮɘ ŰŬ ˊɚɖůɘɏůŰŮɟŬ ɏɟɔŬ Űɏɢɜɖɠ ůŮ ɏɜŬɜ ɢɟɐůŰɖ, ŰŬ ɛŮŰŬŰɟɏˊŮɘ ůŮ ɘəŬɜɎ ɜŬ çəŮɚŬɖŭɐůɞɡɜè əŬɘ 

ɜŬ çɛɘɚɐůɞɡɜè əŬŰɎ Űɖɜ ŮˊɑůəŮɣɖ Űɤɜ ɢɟɖůŰɩɜ ůŰɞɜ ɢɩɟɞ əŬɘ ɜŬ ŭɘɖɔɖɗɞɨɜ ŬɡŰɧɛŬŰŬ Űɘɠ ɘůŰɞɟɑŮɠ Űɞɡɠ 

ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ˊɞɚɡɛŮůɘəɏɠ ɡˊɞŭɞɛɏɠ [53].  

Ƀ ˊɑɜŬəŬɠ 2.2 ŭŮɑɢɜŮɘ Űɘɠ ɞɛɞɘɧŰɖŰŮɠ əŬɘ Űɘɠ ŭɘŬűɞɟɏɠ ɛŮŰŬɝɨ ɣɖűɘŬəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ 

ˊɞɚɘŰɘůɛɘəɎ ŭŮŭɞɛɏɜŬ ůŮ ˊŮɟɘɓɎɚɚɞɜ ɏɝɡˊɜɖɠ ˊɧɚɖɠ. Ƀ ˊɑɜŬəŬɠ ŬəɞɚɞɡɗŮɑ Űɖ ŭɘŬɛɧɟűɤůɖ ɔɟŬɛɛɩɜ əŬɘ ůŰɖɚɩɜ 

Űɞɡ ˊɑɜŬəŬ 2.1.  

ɄɑɜŬəŬɠ 2.2 ɇŬɝɘɜɧɛɖůɖɠ ɄɞɚɘŰɘůɛɘəɩɜ ɄŮɟɘɓŬɚɚɧɜŰɤɜ Ȱɝɡˊɜɖɠ Ʉɧɚɖɠ 

ɊɖűɘŬəɧ ɄŮɟɘɓɎɚɚɞɜ 

Ȱ
ɝ
ɡ
ˊ
ɜ
ɞ

 

Ȱ
ɝ
ɡ
ˊ
ɜ
ɖ
ɠ
 
Ʉ
ɧ
ɚ
ɖ
ɠ

 

Ɇ
ɡ
ɛ
ɛ
Ů
Ű
ɞ
ɢ
ɘ
ə
ɧ

 

ɉ
ɩ
ɟ
ɞ
ɡ

 

A
R

 ï
 V

R
 

M
o

b
ile

/G
IS

 

Ⱥ
ə
ˊ
Ŭ
ɘ
ŭ
Ů
ɡ
Ű
ɘ
ə
ɧ

 

Ⱥ
ˊ
Ŭ
ɔ
ɔ
Ů
ɚ
ɛ
Ŭ
Ű
ɘ
ə
Ɏ

 

T
ɨ
ˊ
ɞ
ɠ
 
Ʉ
Ů
ɟ
ɘ
Ů
ɢ
/
ɜ
ɞ
ɡ

 

 ȷ
ɟ
ɢ
Ŭ
ɘ
ɞ
ɚ
ɞ
ɔ
ɘ
ə
ɧ
 

 

ȷ
ɟ
ɢ
ɘ
Ű
Ů
ə
Ű
ɞ
ɜ
ɘ
ə
ɧ
 

 

ȿ
Ŭ
ɞ
ɔ
ɟ
Ŭ
ű
ɘ
ə
ɧ
 

 

Ƚ
ů
Ű
ɞ
ɟ
ɘ
ə
ɧ
 

 

ȿ
ɞ
ɔ
ɞ
Ű
Ů
ɢ
ɜ
ɘ
ə
ɧ

 

Ū
Ů
Ŭ
Ű
ɟ
ɘ
ə
ɧ

 

ɀ
ɞ
ɡ
ů
ɘ
ə
ɐ
 
Ⱦ
ɚ
ɖ
ɟ
ɞ
ɜ
ɞ
ɛ
ɘ
Ɏ

 

ɀ
ɞ
ɡ
ů
Ů
ɑ
Ŭ
/
ũ
ə
Ŭ
ɚ
Ů
ɟ
ɑ

 

ȸ
ɘ
ɓ
ɚ
ɘ
ɞ
ɗ
ɐ
ə
ɖ
ɠ

/
ȷ
ɟ
ɢ
Ů
ɑ
Ŭ

 

S
e

ri
o

u
s
 G

a
m

e
s 

Ⱦ
ɘ
ɜ
ɖ
ɛ
Ŭ
Ű
ɞ
ɔ
ɟ
Ɏ
ű
ɞ
ɠ

 

Ⱥ
ɘ
ə
Ŭ
ů
Ű
ɘ
ə
Ɏ

 

IoT architecture [45]  X                    

Talking Museum [46]  X  ȺɆ             ɉ     

Maschio Angioino Castle [47]  X  ȺɆ             ɉ     

Venice Connected [48]  X                    

CESARSC [49]  X   X X                

Or.C.He.S.T.R.A. [50]  X   X X                

MobiDENK [51]  X  Ⱥɂ  X    X            

SMART VILLA  [52]  X  X  X    X X       X    
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SmARTweet [53] X X  ȺɆ  X   ɇ

Ŭ 

            

Places [54] X X    X   T             

 

2.2.3 ɄŮɟɘɓɎɚɚɞɜŰŬ ȺůɤŰŮɟɘəɞɨ &  ȺɝɤŰŮɟɘəɞɨ ɉɩɟɞɡ 

Ƀ ůɢŮŭɘŬůɛɧɠ Ůɜɧɠ ɣɖűɘŬəɞɨ ˊɞɚɘŰɘůɛɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ɛŮ ɓɎůɖ Űɞ ɢɩɟɞ ˊɞɡ ˊɟɧəŮɘŰŬɘ ɜŬ ŮɜůɤɛŬŰɤɗŮɑ əŬɘ 

ɢɟɖůɘɛɞˊɞɘɖɗŮɑ, ŰŬɝɘɜɞɛŮɑ ŰŬ ˊŮɟɘɓɎɚɚɞɜŰŬ ůŮ ŭɨɞ əŬŰɖɔɞɟɑŮɠ: ˊŮɟɘɓɎɚɚɞɜŰŬ ŮůɤŰŮɟɘəɞɨ ɢɩɟɞɡ əŬɘ ˊŮɟɘɓɎɚɚɞɜŰŬ 

ŮɝɤŰŮɟɘəɞɨ ɢɩɟɞɡ.  

 

2.2.3.1 ɄɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŮ ŮůɤŰŮɟɘəɞɨɠ əŬɘ ŮɝɤŰŮɟɘəɞɨɠ ɢɩɟɞɡɠ 

ȰɜŬ ɣɖűɘŬəɧ ˊɞɚɘŰɘůɛɘəɧ ˊŮɟɘɓɎɚɚɞɜ ɛˊɞɟŮɑ ɜŬ ŬɜɐəŮɘ əŬɘ ůŰɘɠ ŭɨɞ əŬŰɖɔɞɟɑŮɠ, ŭɖɚŬŭɐ ɜŬ ŮɑɜŬɘ əŬŰɎɚɚɖɚɞ 

ɔɘŬ ɢɟɐůɖ ůŰɖɜ ɨˊŬɘɗɟɞ ŬɚɚɎ əŬɘ ɛɏůŬ ůŮ ɏɜŬ əŰɐɟɘɞ, ɧˊɤɠ Űɞ ˊɚɖɟɞűɞɟɘŬəɧ ůɨůŰɖɛŬ SMART VILLA  [52] ɐ Űɞ 

ůɨůŰɖɛŬ LIFEPLUS ˊɞɡ ˊɟɞůűɏɟŮɘ ɡˊɖɟŮůɑŮɠ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ əŬɘ ůŰɞɢŮɨŮɘ ůŰɖɜ ˊɟŬɔɛŬŰɞˊɞɑɖůɖ 

ɝŮɜŬɔɐůŮɤɜ ůŮ ɡˊŬɑɗɟɘŮɠ əŬɘ ŮůɤŰŮɟɘəɏɠ ŰɞˊɞɗŮůɑŮɠ ˊɞɚɘŰɘůɛɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ ˊɞɡ ɚŬɛɓɎɜɞɡɜ ɡˊɧɣɘɜ Űɞ 

ˊŮɟɘɓɎɚɚɞɜ Űɞɡ ɢɟɐůŰɖ [55]. ɇɞ ůɨůŰɖɛŬ MARS (Mobile Augmented Reality System) ɢɟɖůɘɛɞˊɞɘŮɑ ŭɘŬűɞɟŮŰɘəɏɠ 

ŭɘŮˊŬűɏɠ ɢɟɖůŰɩɜ ɔɘŬ ɜŬ ŮˊɘŰɟɏˊŮɘ ůŮ ɡˊŬɑɗɟɘɞɡɠ əŬɘ ŮůɤŰŮɟɘəɞɨɠ ɢɟɐůŰŮɠ ɜŬ ɏɢɞɡɜ ˊɟɧůɓŬůɖ əŬɘ ɜŬ 

ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ əŬŰŬɢɤɟɞɨɜŰŬɘ ɢɤɟɘəɎ ůŰɞɜ ˊɟŬɔɛŬŰɘəɧ əɧůɛɞ [56]. Ƀɘ ŮɝɤŰŮɟɘəɞɑ ɢɟɐůŰŮɠ 

ɛˊɞɟɞɨɜ ɜŬ ŬˊɞɚŬɨůɞɡɜ ɢɤɟɘůŰɏɠ ˊŬɟɞɡůɘɎůŮɘɠ ˊɞɚɡɛɏůɤɜ, ɞɘ ɞˊɞɑŮɠ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŮ ɛɘŬ ɞɗɧɜɖ ˊɟɞɓɞɚɐɠ 

əŮűŬɚɐɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ ɏɜŬ ɢŮɘɟɞəɑɜɖŰɞ ɡˊɞɚɞɔɘůŰɐ ɛŮ ůŰɡɚɧ. Ƀɘ ŮůɤŰŮɟɘəɞɑ ɢɟɐůŰŮɠ 

ɛˊɞɟɞɨɜ ɜŬ ŬˊɞəŰɐůɞɡɜ ɛɘŬ ɔŮɜɘəɐ ŮɘəɧɜŬ Űɖɠ ɡˊŬɑɗɟɘŬɠ ůəɖɜɐɠ əŬɘ ɜŬ Ůˊɘəɞɘɜɤɜɐůɞɡɜ ɛŮ ŮɝɤŰŮɟɘəɞɨɠ ɢɟɐůŰŮɠ 

ɛɏůɤ Ůɜɧɠ ŮˊɘŰɟŬˊɏɕɘɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ɢɟɐůŰɖ ɐ ɛɏůɤ ɛɘŬɠ ŭɘŮˊŬűɐɠ ɢɟɐůŰɖ ɛŮ Űɖ ɢɟɐůɖ ŮˊŬɡɝɖɛɏɜɖɠ 

ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ. 

Ƀ ˊɑɜŬəŬɠ 2.3 ŭŮɑɢɜŮɘ Űɘɠ ɞɛɞɘɧŰɖŰŮɠ əŬɘ Űɘɠ ŭɘŬűɞɟɏɠ ɛŮŰŬɝɨ ɣɖűɘŬəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ 

ůŮ ŮůɤŰŮɟɘəɞɨɠ əŬɘ ŮɝɤŰŮɟɘəɞɨɠ ɢɩɟɞɡɠ. Ƀ ˊɑɜŬəŬɠ ŬəɞɚɞɡɗŮɑ Űɖ ŭɘŬɛɧɟűɤůɖ ɔɟŬɛɛɩɜ əŬɘ ůŰɖɚɩɜ Űɞɡ ˊɑɜŬəŬ 

2.1.  

ɄɑɜŬəŬɠ 2.3 ɇŬɝɘɜɧɛɖůɖɠ ɄɞɚɘŰɘůɛɘəɩɜ ɄŮɟɘɓŬɚɚɧɜŰɤɜ ȺɝɤŰŮɟɘəɞɨ əŬɘ ȺůɤŰŮɟɘəɞɨ ɉɩɟɞɡ 

ɊɖűɘŬəɧ ɄŮɟɘɓɎɚɚɞɜ 
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LIFEPLUS [55]    ȺɆ/

Ⱥɂ 

ɉ ɉ   ɇ             

MARS [56]    ȺɆ/

Ⱥɂ 

ɉ ɉ   ɇ             

 

2.2.3.2 ɈˊŬɑɗɟɘŬ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ 

ɄɞɚɚɎ Ŭˊɧ ŰŬ ˊŮɟɘɓɎɚɚɞɜŰŬ ŮɝɤŰŮɟɘəɞɨ ɢɩɟɞɡ ůɡɜŭɏɞɜŰŬɘ ɛŮ Űɖɜ ɏɜɜɞɘŬ Űɖɠ ɏɝɡˊɜɖɠ ˊɧɚɖɠ, ɧˊɤɠ ŰŬ 

ůɡůŰɐɛŬŰŬ SNOPS [35] əŬɘ MobiDENK [51]. ȼ ɡˊɖɟŮůɑŬ ůŰɖɜ ɞˊɞɑŬ ɓŬůɑɕɞɜŰŬɘ ŰŬ ɡˊŬɑɗɟɘŬ ɣɖűɘŬəɎ 

ˊŮɟɘɓɎɚɚɞɜŰŬ ŮɑɜŬɘ ɖ ŬɜŬɔɜɩɟɘůɖ Űɖɠ ŰɟɏɢɞɡůŬɠ ɔŮɤɔɟŬűɘəɐɠ ɗɏůɖɠ Űɤɜ ɢɟɖůŰɩɜ əŬɘ ɖ ɔɜɩůɖ Űɖɠ Ŭəɟɘɓɞɨɠ 
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ɔŮɤɔɟŬűɘəɐɠ ɗɏůɖɠ Űɤɜ ŬˊŰɩɜ ˊɞɚɘŰɘůɛɘəɩɜ ŬɜŰɘəŮɘɛɏɜɤɜ (əŰɖɟɑɤɜ, ŰŮɢɜɞɡɟɔɖɛɎŰɤɜ, ŰɞˊɞɗŮůɘɩɜ). Ƀɘ ɢɟɐůŰŮɠ 

əŬɘ ŰŬ ˊɞɚɘŰɘůɛɘəɎ ŬɜŰɘəŮɑɛŮɜŬ ůɡɜɐɗɤɠ ɓɟɑůəɞɜŰŬɘ əɞɜŰɎ ɐ ɛɏůŬ ůŮ ɛɘŬ ɡˊŬɑɗɟɘŬ ˊŮɟɘɞɢɐ ˊɞɚɘŰɘůɛɘəɞɨ 

ŮɜŭɘŬűɏɟɞɜŰɞɠ (ŬɟɢŬɘɞɚɞɔɘəɧɠ ɢɩɟɞɠ, ŬɜŬůəŬűɐ) ŬɚɚɎ əŬɘ ŭɘɎůˊŬɟŰŬ ůŮ ɛɘŬ ˊɧɚɖ ɐ Űɖɜ ɨˊŬɘɗɟɞ. ȹŮɜ ɗŬ ˊɟɏˊŮɘ ɜŬ 

ˊŬɟŬɚɖűɗŮɑ ɖ ɛɖ-ŬˊŰɐ ˊɞɚɘŰɘůɛɘəɐ ˊɚɖɟɞűɞɟɑŬ ˊɞɡ Ůˊɑůɖɠ ɛˊɞɟŮɑ ɜŬ ˊŬɟɎɔŮŰŬɘ ɐ ɜŬ ɚŬɛɓɎɜŮɘ ɢɩɟŬ ůŮ 

ɡˊŬɑɗɟɘɞɡɠ ɢɩɟɞɡɠ (ˊŬɟɎůŰŬůɖ ŬɟɢŬɑŬɠ ŰɟŬɔɤŭɑŬɠ, ɚŬɞɔɟŬűɘəɧ ˊŬɜɖɔɨɟɘ ˊŬɟŬŭɞůɘŬəɩɜ ɢɞɟɩɜ, ŭɘɐɔɖůɖ ɘůŰɞɟɘɩɜ 

ůŰɞ ŭɟɧɛɞ) əŬɘ ŬˊɞŰŮɚŮɑ ɓŬůɘəɧ ŬɜŰɘəŮɑɛŮɜɞ ŭɘŬɢŮɑɟɘůɖɠ Űɤɜ ɡˊŬɑɗɟɘɤɜ ɣɖűɘŬəɩɜ ˊɞɚɘŰɘůɛɘəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ. ȼ 

ɛɖ-ŬˊŰɐ ˊɞɚɘŰɘůɛɘəɐ ˊɚɖɟɞűɞɟɑŬ ůɡɜɐɗɤɠ ŭŮɜ ɏɢŮɘ ˊɟɞəŬɗɞɟɘůɛɏɜɖ ɔŮɤɔɟŬűɘəɐ ɗɏůɖ ɧŰŬɜ ŭɖɛɘɞɡɟɔŮɑŰŬɘ, ŬɚɚɎ 

ɏɜŬ ˊŮɟɘɓɎɚɚɞɜ ˊɞɡ Űɖɜ əŬŰŬɔɟɎűŮɘ, Űɖɜ ɣɖűɘɞˊɞɘŮɑ əŬɘ Űɖ ŭɘŬůɩɕŮɘ, ɛˊɞɟŮɑ ɜŬ ŬɜŬəŬɚɨɣŮɘ Űɖ ɔŮɤɔɟŬűɘəɐ Űɖɠ 

ɗɏůɖ ŬɜɎ ˊɎůŬ ůŰɘɔɛɐ. 

 

ɈˊŬɑɗɟɘŬ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɡˊɖɟŮůɑŮɠ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ. ɇɞ ůɨůŰɖɛŬ 

ARCHEOGUIDE ˊɟɞůűɏɟŮɘ ɝŮɜɎɔɖůɖ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ůŮ ŬɟɢŬɘɞɚɞɔɘəɞɨɠ ɢɩɟɞɡɠ ɛŮ Űɖ ɢɟɐůɖ 

əɘɜɖŰɞɨ Ůɝɞˊɚɘůɛɞɨ ˊɞɡ űɏɟŮɘ ɞ ɢɟɐůŰɖɠ əŬŰɎ Űɖɜ ˊŮɟɘɐɔɖůɐ Űɞɡ ůŰɞɜ ŬɟɢŬɘɞɚɞɔɘəɧ ɢɩɟɞ. ɇɞ ůɨůŰɖɛŬ ŮəŰŮɚŮɑ 

ŮɜŰɞˊɘůɛɧ Űɖɠ ŰɟɏɢɞɡůŬɠ ɔŮɤɔɟŬűɘəɐɠ ɗɏůɖɠ Űɞɡ ɢɟɐůŰɖ ɔɘŬ ɜŬ ŮˊɘŰɨɢŮɘ Űɖ ŭɘŬŭɘəŬůɑŬ Űɞɡ ŮɜŰɞˊɘůɛɞɨ (Ŭəɟɘɓɐɠ 

ɗɏůɖ ůŰɞ ɢɩɟɞ ˊɞɡ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮɛűŬɜɘůŰŮɑ Űɞ ůŰɞɘɢŮɑɞ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ) əŬɘ ɜŬ ˊɟɞɢɤɟɐůŮɘ ůŰɖ 

ŭɘŬŭɘəŬůɑŬ Űɖɠ ŮɔɔɟŬűɐɠ (ˊɟɞɓɞɚɐ Űɞɡ ůŰɞɘɢŮɑɞɡ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ůŰɞ űɡůɘəɧ Űɞˊɑɞ) Űɞɡ əɞɜŰɘɜɞɨ 

Űɞɡ ŰŮəɛɖɟɑɞɡ [57]. ɇɞ ůɨůŰɖɛŬ A Touring Machine ˊɟɞůűɏɟŮɘ əɘɜɖŰɏɠ ɡˊɖɟŮůɑŮɠ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ 

ɔɘŬ Űɖɜ ŮɝŮɟŮɨɜɖůɖ Űɞɡ ŬůŰɘəɞɨ ˊɞɚɘŰɘůɛɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ [58]. ȼ ŮɟɔŬůɑŬ [59] ˊŬɟɞɡůɘɎɕŮɘ ɏɜŬ ůɨůŰɖɛŬ ˊɞɡ 

ˊɟɞůűɏɟŮɘ ŭɘŬŭɟŬůŰɘəɏɠ ɡˊɖɟŮůɑŮɠ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ůŮ ɡˊŬɑɗɟɘɞɡɠ ˊɞɚɘŰɘůɛɘəɞɨɠ ɢɩɟɞɡɠ (Interactive 

AR System ï IARS). ɇɞ ůɨůŰɖɛŬ IARS ˊŬɟɏɢŮɘ ůŰɞɡɠ ɢɟɐůŰŮɠ ɛɘŬ ɞˊŰɘəɐ ŮˊŬɨɝɖůɖ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɧɠ Űɞɡɠ, Ůɜɩ 

ɛŮ ŰŮɢɜɘəɏɠ ɛɖ-ŬˊŰɐɠ ŭɘɎŭɟŬůɖɠ Űɞɡɠ ŮˊɘŰɟɏˊŮɘ ɜŬ ŬɚɚɖɚŮˊɘŭɟɎůɞɡɜ ɛŮ ŰŮɢɜɖŰɎ ůŰɞɘɢŮɑŬ, ˊŬɟŬəɎɛˊŰɞɜŰŬɠ Űɞɜ 

ˊɟŬɔɛŬŰɘəɧ əɧůɛɞ. ȼ ŮűŬɟɛɞɔɐ SkyLineDroid ŮɑɜŬɘ ɛɘŬ ɡˊŬɑɗɟɘŬ əɘɜɖŰɐ ˊɞɚɘŰɘůɛɘəɐ ŮűŬɟɛɞɔɐ ˊɞɡ ˊɟɞůűɏɟŮɘ 

ɡˊɖɟŮůɑŮɠ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ [61]. Ƀ Ůɘəɞɜɘəɧɠ əŬɘ ɞ ˊɟŬɔɛŬŰɘəɧɠ əɧůɛɞɠ ŮˊɘəŬɚɨˊŰɞɜŰŬɘ ůŰɖɜ ɞɗɧɜɖ 

Űɖɠ ůɡůəŮɡɐɠ, ŬɜɎɚɞɔŬ ɛŮ Űɖ ɗɏůɖ əŬɘ Űɞɜ ˊɟɞůŬɜŬŰɞɚɘůɛɧ Űɖɠ ůɡůəŮɡɐɠ, ˊɟɞəŮɘɛɏɜɞɡ ɞɘ ɢɟɐůŰŮɠ ɜŬ çɓɡɗɘůŰɞɨɜè 

ůŰɖɜ ŰɟɘůŭɘɎůŰŬŰɖ ɘůŰɞɟɘəɐ ŬɜŬəŬŰŬůəŮɡɐ ŬɟɢŬɑɤɜ əŰɘɟɑɤɜ. ɇɞ ůɨůŰɖɛŬ Ancient Pompeii [62] ŮˊɘŰɡɔɢɎɜŮɘ ɛɘŬ 
ŰɟɘůŭɘɎůŰŬŰɖ ŬɜŬəŬŰŬůəŮɡɐ ŬɟɢŬɑɤɜ ŰɞɘɢɞɔɟŬűɘɩɜ ɛɏůŬ Ŭˊɧ Űɖɜ ŬɜŬɓɑɤůɖ Űɖɠ ɢɚɤɟɑŭŬɠ əŬɘ Űɖɠ ˊŬɜɑŭŬɠ Űɞɡɠ ůŮ 

ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ, ŭɖɛɘɞɡɟɔɩɜŰŬɠ ɞɛɎŭŮɠ Ůɘəɞɜɘəɩɜ əɘɜɞɨɛŮɜɤɜ ɢŬɟŬəŰɐɟɤɜ ɛŮ ŭɟŬɛŬŰɞɡɟɔɘəɏɠ ůɡɛˊŮɟɘűɞɟɏɠ 

ɕɤɐɠ ůŮ ɏɜŬ ŮɜŰɡˊɤůɘŬəɧ, ˊɚɐɟɤɠ əɘɜɖŰɧ ˊŮɟɘɓɎɚɚɞɜ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ. ɇɞ ůɨůŰɖɛŬ ˊɐɟŮ Űɞ ɧɜɞɛɎ 

Űɞɡ Ŭˊɧ Űɞɜ ŬɟɢŬɘɞɚɞɔɘəɧ ɢɩɟɞ Űɖɠ ɄɞɛˊɖɑŬɠ, ŬɚɚɎ ɛˊɞɟŮɑ ɜŬ ŮűŬɟɛɞůŰŮɑ ůŮ ɞˊɞɘɞɜŭɐˊɞŰŮ ɡˊŬɑɗɟɘɞ 

ŬɟɢŬɘɞɚɞɔɘəɧ ɢɩɟɞ. ɇɞ CARUSO, ɏɜŬ ŰɟɘůŭɘɎůŰŬŰɞ ůɨůŰɖɛŬ ɖɢɖŰɘəɐɠ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ɔɘŬ Űɖ 

ŭɘŬɢŮɑɟɘůɖ ˊɞɚɘŰɘůɛɘəɞɨ ˊŮɟɘŮɢɞɛɏɜɞɡ, ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ŮɟɔŬůɑŬ [64]. ɇɞ ůɨůŰɖɛŬ ˊɟɞůűɏɟŮɘ ɡˊɖɟŮůɑŮɠ 

ɡˊŬɑɗɟɘŬɠ ˊɟɞůɤˊɘəɐɠ ɝŮɜɎɔɖůɖɠ, ɛŮ ŰɟɘůŭɘɎůŰŬŰɞ ɐɢɞ, ˊɟɞůŮɚəɨɞɜŰŬɠ Űɖɜ ˊɟɞůɞɢɐ Űɤɜ ŰɞɡɟɘůŰɩɜ ůŮ 

ŬɟɢŬɘɞɚɞɔɘəɎ əŬɘ ɘůŰɞɟɘəɎ ɛɜɖɛŮɑŬ əŬɘ əŰɐɟɘŬ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, Űɞ ůɨůŰɖɛŬ ŮɜŰɞˊɑɕŮɘ Űɖɜ əŬŰŮɨɗɡɜůɖ ˊɞɡ 

ŭŮɑɢɜŮɘ Űɞ əŮűɎɚɘ Űɞɡ ŬəɟɞŬŰɐ ˊɞɡ űɞɟɎ ɏɝɡˊɜŬ ŬəɞɡůŰɘəɎ əŬɘ ˊŬɟɎɔŮɘ ɛɘŬ ɖɢɖŰɘəɐ ɏɝɞŭɞ, ˊɞɡ Ůˊɑůɖɠ ɚŬɛɓɎɜŮɘ 

ɡˊô ɧɣɘɜ Űɖɜ ɗɏůɖ əŬɘ Űɞɜ ˊɟɞůŬɜŬŰɞɚɘůɛɧ Űɞɡ ɢɟɐůŰɖ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ. 

 

ɈˊŬɑɗɟɘŬ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ ɏɝɡˊɜɞɡɠ ŬɘůɗɖŰɐɟŮɠ. ȰɜŬ ɏɝɡˊɜɞ ůɨůŰɖɛŬ 

ŬˊɞɛŬəɟɡůɛɏɜɞɡ Ůɚɏɔɢɞɡ ŰɞɘɢɞɔɟŬűɘɩɜ ůŮ ŬɟɢŬɘɞɚɞɔɘəɞɨɠ ɢɩɟɞɡɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ŮɟɔŬůɑŬ [60]. ɇɞ ůɨůŰɖɛŬ 

ɛŮŰɟɎ Űɖ ɗŮɟɛɞəɟŬůɑŬ əŬɘ Űɖɜ ŬŰɛɞůűŬɘɟɘəɐ ˊɑŮůɖ, ɛŮ ɏɝɡˊɜɞɡɠ ŬɘůɗɖŰɐɟŮɠ ARDUINO9 əŬɘ ɏɜŬɜ ɡˊɞɚɞɔɘůŰɐ 

Raspberry-Pi10 ůŬɜ ɛɞɜɎŭŬ ŮˊŮɝŮɟɔŬůɑŬɠ, ůŮ ɏɜŬɜ ŬɟɢŬɘɞɚɞɔɘəɧ ɢɩɟɞ ɧˊɞɡ ɡˊɎɟɢɞɡɜ ŰɞɘɢɞɔɟŬűɑŮɠ. Ƀɘ 

ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ˊŬɟɎɛŮŰɟɞɘ ˊɞɡ ɚŬɛɓɎɜɞɜŰŬɘ Ŭˊɧ Űɖɜ Űɞˊɘəɐ ˊŬɟŬəɞɚɞɨɗɖůɖ ɛŮŰŬŭɑŭɞɜŰŬɘ ɏˊŮɘŰŬ Ůɝ 

ŬˊɞůŰɎůŮɤɠ, əɎɜɞɜŰŬɠ ŮɡəɞɚɧŰŮɟɖ Űɖɜ ŭɘŬɢŮɑɟɘůɖ Ŭˊɧ Ůɘŭɘəɞɨɠ. ȼ ŮɟɔŬůɑŬ [65] ŮɘůɎɔŮɘ, Űɞ FIRESENSE, ɏɜŬ 

ůɨůŰɖɛŬ ŬɡŰɧɛŬŰɖɠ ɏɔəŬɘɟɖɠ ˊɟɞŮɘŭɞˊɞɑɖůɖɠ ɔɘŬ Űɖɜ ŬˊɞɛŬəɟɡůɛɏɜɖ ˊŬɟŬəɞɚɞɨɗɖůɖ ɢɩɟɤɜ ŬɟɢŬɘɞɚɞɔɘəɞɨ əŬɘ 

ɞ́ɚɘŰɘůɛɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ Ŭˊɧ Űɞɜ əɑɜŭɡɜɞ Űɖɠ űɤŰɘɎɠ. ɇɞ ůɨůŰɖɛŬ ŮəɛŮŰŬɚɚŮɨŮŰŬɘ Űɖɜ ŰŮɢɜɞɚɞɔɑŬ ŮˊɘŰɐɟɖůɖɠ 

 
9 https://www.arduino.cc/ 
10 https://www.raspberrypi.org/ 
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ˊɞɚɚŬˊɚɩɜ ŬɘůɗɖŰɐɟɤɜ, ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɞˊŰɘəɏɠ əŬɘ ɡˊɏɟɡɗɟŮɠ əɎɛŮɟŮɠ, ŬůɨɟɛŬŰŬ ŭɑəŰɡŬ ŬɘůɗɖŰɐɟɤɜ ɘəŬɜɎ ɜŬ 

ˊŬɟŬəɞɚɞɡɗɞɨɜ ŭɘŬűɞɟŮŰɘəɏɠ ŮɜŭŮɑɝŮɘɠ (ˊ.ɢ. ɗŮɟɛɞəɟŬůɑŬ əŬɘ ɡɔɟŬůɑŬ), əŬɗɩɠ əŬɘ Űɞˊɘəɞɨɠ ɛŮŰŮɤɟɞɚɞɔɘəɞɨɠ 

ůŰŬɗɛɞɨɠ, ůŰɞɜ Űɧˊɞ ŮɔəŬŰɎůŰŬůɖɠ. ɇŬ ůɐɛŬŰŬ ˊɞɡ ůɡɚɚɏɔɞɜŰŬɘ Ŭˊɧ ŬɡŰɞɨɠ Űɞɡɠ ŬɘůɗɖŰɐɟŮɠ ɛŮŰŬŭɑŭɞɜŰŬɘ ůŮ ɏɜŬ 

əɏɜŰɟɞ ˊŬɟŬəɞɚɞɨɗɖůɖɠ, Űɞ ɞˊɞɑɞ ɢɟɖůɘɛɞˊɞɘŮɑ ɏɝɡˊɜɞɡɠ Ŭɚɔɧɟɘɗɛɞɡɠ ɞɟŬŰɧŰɖŰŬɠ əŬɘ ŬɜŬɔɜɩɟɘůɖɠ ˊɟɞŰɨˊɤɜ 

əŬɗɩɠ əŬɘ ŰŮɢɜɘəɏɠ ůɡɜɎɗɟɞɘůɖɠ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɖɜ ŬɡŰɧɛŬŰɖ ŬɜɎɚɡůɖ Űɤɜ ˊɚɖɟɞűɞɟɘɩɜ Űɤɜ ŬɘůɗɖŰɐɟɤɜ. ɇɞ 

ůɨůŰɖɛŬ ɛˊɞɟŮɑ ɜŬ ˊŬɟɎɔŮɘ ŬɡŰɧɛŬŰŬ ˊɟɞŮɘŭɞˊɞɘɖŰɘəɎ ůɐɛŬŰŬ ɔɘŬ Űɘɠ Űɞˊɘəɏɠ Ŭɟɢɏɠ əɎɗŮ űɞɟɎ ˊɞɡ ˊɟɞəɨˊŰŮɘ ɛɘŬ 

Ůˊɘəɑɜŭɡɜɖ əŬŰɎůŰŬůɖ, əŬɗɩɠ əŬɘ Űɖɜ ŮəŰɑɛɖůɖ Űɖɠ ŭɘɎŭɞůɖɠ Űɖɠ ˊɡɟəŬɔɘɎɠ ɛŮ ɓɎůɖ Űɞ ɛɞɜŰɏɚɞ əŬɨůɘɛɖɠ ɨɚɖɠ Űɖɠ 

ˊŮɟɘɞɢɐɠ əŬɘ ɎɚɚŮɠ ůɖɛŬɜŰɘəɏɠ ˊŬɟŬɛɏŰɟɞɡɠ ɧˊɤɠ ɖ ŰŬɢɨŰɖŰŬ Űɞɡ Ŭɜɏɛɞɡ, ɖ əɚɑůɖ əŬɘ ɖ ɧɣɖ Űɖɠ ŮˊɘűɎɜŮɘŬɠ 

ŮŭɎűɞɡɠ. ɇɞ ůɨůŰɖɛŬ Mobile LiDAR System ŮɑɜŬɘ ɛɘŬ əɘɜɖŰɐ ɡˊŬɑɗɟɘŬ ˊɚŬŰűɧɟɛŬ ˊɞɡ ˊŬɟɎɔŮɘ ɏɜŬ ŬəɟɘɓɏůŰŬŰɞ 

ɔŮɤɢɤɟɘəɧ ŰɟɘůŭɘɎůŰŬŰɞ ůɨɜɜŮűɞ ůɖɛŮɑɤɜ, ůɡɜŭɡɎɕɞɜŰŬɠ Űɘɠ ŰŮɢɜɞɚɞɔɑŮɠ Űɤɜ ŮɜŮɟɔɩɜ ŬɘůɗɖŰɐɟɤɜ Űɞɡ 

ɄŬɔəɧůɛɘɞɡ ɆɡůŰɐɛŬŰɞɠ Ʉɚɞɐɔɖůɖɠ (GPS) əŬɘ Űɞɡ ȷŭɟŬɜŮɘŬəɞɨ ɆɡůŰɐɛŬŰɞɠ Ʉɚɞɐɔɖůɖɠ (INS)11 [66]. ɇɞ 

ůɨůŰɖɛŬ ŮˊɘŰɟɏˊŮɘ Űɖ ɔɟɐɔɞɟɖ əŬɘ ŬˊɞŰŮɚŮůɛŬŰɘəɐ ŬˊɧəŰɖůɖ ɛŮɔɎɚɞɡ Ŭɟɘɗɛɞɨ ɔŮɤɔɟŬűɘəɩɜ ŰɟɘůŭɘɎůŰŬŰɤɜ 

ˊɚɖɟɞűɞɟɘɩɜ, ɞɘ ɞˊɞɑŮɠ ɛˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ůŮ ŭɘɎűɞɟŮɠ ŮűŬɟɛɞɔɏɠ, ɧˊɤɠ ɖ ŰɟɘůŭɘɎůŰŬŰɖ əŬŰŬɔɟŬűɐ əŬɘ 

ŬɜŬůɨɜɗŮůɖ ˊɞɚɘŰɘůɛɘəɩɜ əŰɖɟɑɤɜ əŬɘ Űɞˊɑɤɜ. ɋɠ ɛŮɚɏŰɖ ˊŮɟɑˊŰɤůɖɠ ɔɘŬ ɜŬ ŰɞɜɘůŰŮɑ ɖ ɘůɢɨɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ Űɞ ɀŮůŬɘɤɜɘəɧ ɇŮɑɢɞɠ Űɖɠ Avila (ȽůˊŬɜɑŬ). ɆɡɔəŮəɟɘɛɏɜŬ, ɛŮ Űɖ ɢɟɐůɖ Űɞɡ LiDAR 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ɏɚŮɔɢɞɘ ŬəɟɘɓŮɑŬɠ ɔɘŬ Űɖɜ ŰɟɘůŭɘɎůŰŬŰɖ ŬɜŬůɡɔəɟɧŰɖůɖ Űɖɠ ˊɨɚɖɠ ȷɚəŬɕɎɟ. 

 

ɈˊŬɑɗɟɘŬ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ůɢŮŭɘŬůŰɘəɞɨ ɢɩɟɞɡ. ɇɞ ɣɖűɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ RAMP (Rock Art Mobile 

Project) ˊɞɡ ˊɟɞůűɏɟŮɘ əɘɜɖŰɏɠ ɡˊɖɟŮůɑŮɠ ɔɘŬ Űɖ ŭɘŮɟɛɖɜŮɑŬ ɡˊŬɑɗɟɘɤɜ ɘůŰɞɟɘəɩɜ əŬɘ ŬɟɢŬɘɞɚɞɔɘəɩɜ ɢɩɟɤɜ, 

ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ŮɟɔŬůɑŬ [63]. Ƀɘ Galani et al. ŮˊɘɢŮɘɟɖɛŬŰɞɚɞɔɞɨɜ ɔɘŬ Űɖɜ ŬɜɎɔəɖ ɞɘ ůɢŮŭɘŬůŰɏɠ ŰɏŰɞɘɤɜ 

ˊŮɟɘɓŬɚɚɧɜŰɤɜ ɜŬ ŬˊɞɛŬəɟɡɜɗɞɨɜ Ŭˊɧ Űɖ ɚɞɔɘəɐ Űɖɠ ˊŬɟɎŭɞůɖɠ ŮˊɘůŰɖɛɞɜɘəɞɨ ˊŮɟɘŮɢɞɛɏɜɞɡ ɛŮ Űɖ ɛɞɟűɐ Ůɜɧɠ 

ŬɟɢŬɘɞɚɞɔɘəɞɨ ɣɖűɘŬəɞɨ əɘɜɖŰɞɨ ɝŮɜŬɔɞɨ əŬɘ ɜŬ ɡɘɞɗŮŰɐůɞɡɜ Űɖ ɚɞɔɘəɐ Ůɜɧɠ çůɢŮŭɘŬůŰɘəɞɨ ɢɩɟɞɡè  ɞ ɞˊɞɑɞɠ 

ŭɘŮɡəɞɚɨɜŮɘ Űɖɜ ŮɜůɡɜŬɑůɗɖůɖ ɛŮŰŬɝɨ ɢɟɖůŰɩɜ əŬɘ ůɢŮŭɘŬůŰɩɜ əŬɘ ŮˊɘŰɟɏˊŮɘ Űɖɜ ŮɝŮɟŮɨɜɖůɖ Űɞɡ ɡˊɎɟɢɞɜŰɞɠ 

ŬɟɢŬɘɞɚɞɔɘəɞɨ ˊŮɟɘŮɢɞɛɏɜɞɡ.  

Ƀ ˊɑɜŬəŬɠ 2.4 ŭŮɑɢɜŮɘ Űɘɠ ɞɛɞɘɧŰɖŰŮɠ əŬɘ Űɘɠ ŭɘŬűɞɟɏɠ ɛŮŰŬɝɨ ɣɖűɘŬəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ 

ˊɞɚɘŰɘůɛɘəɎ ŭŮŭɞɛɏɜŬ əŬɘ ˊɟɞɞɟɑɕɞɜŰŬɘ ɔɘŬ ɚŮɘŰɞɡɟɔɑŬ ůŮ ɡˊŬɑɗɟɘɞɡɠ ɢɩɟɞɡɠ. Ƀ ˊɑɜŬəŬɠ ŬəɞɚɞɡɗŮɑ Űɖ ŭɘŬɛɧɟűɤůɖ 

ɔɟŬɛɛɩɜ əŬɘ ůŰɖɚɩɜ Űɞɡ ˊɑɜŬəŬ 2.1. 

ɄɑɜŬəŬɠ 2.4 ɇŬɝɘɜɧɛɖůɖɠ ɄɞɚɘŰɘůɛɘəɩɜ ɄŮɟɘɓŬɚɚɧɜŰɤɜ ȺɝɤŰŮɟɘəɞɨ ɉɩɟɞɡ 

ɊɖűɘŬəɧ ɄŮɟɘɓɎɚɚɞɜ 
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SNOPS [35] X X  Ⱥɂ  ɉ    ɉ ɉ           

MobiDENK [51]  X  Ⱥɂ  X    X            

ARCHEOGUIDE [57]    Ⱥɂ X ɉ    ɉ            

A Touring Machine [58]    Ⱥɂ ɉ ɉ     ɉ           

IARS [59]    Ⱥɂ X X                

ɆɨůŰɖɛŬ ŬˊɞɛŬəɟɡůɛɏɜɞɡ 

Ůɚɏɔɢɞɡ ŰɞɘɢɞɔɟŬűɘɩɜ [60] 

X   Ⱥɂ  X  ɉ   ɉ  ɉ        ɉ 

 
11 https://en.wikipedia.org/wiki/Inertial_navigation_system 
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SkyLineDroid [61]    Ⱥɂ ɉ ɉ    ɉ ɉ  ɉ         

Ancient Pompeii [62]    Ⱥɂ ɉ ɉ    ɉ ɉ  ɉ        ɉ 

RAMP [63]    Ⱥɂ  ɉ    ɉ   ɉ         

CARUSO [64]    Ⱥɂ ɉ ɉ    ɉ ɉ  ɉ         

FIRESENSE [65]    Ⱥɂ  ɉ    ɉ   ɉ         

Mobile LiDAR System [66]    Ⱥɂ  ɉ    ɉ ɉ  ɉ         

 

2.2.3.3 ɄɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ŮůɤŰŮɟɘəɞɨ ɢɩɟɞɡ 

ɇŬ ɣɖűɘŬəɎ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ŮůɤŰŮɟɘəɞɨ ɢɩɟɞɡ, ŮɔəŬɗɑůŰŬɜŰŬɘ əŬɘ ɚŮɘŰɞɡɟɔɞɨɜ ůŮ ŮůɤŰŮɟɘəɞɨɠ 

ɢɩɟɞɡɠ ŭɘŬɢŮɑɟɘůɖɠ əŬɘ ŭɘɎɢɡůɖɠ Űɖɠ əɚɖɟɞɜɞɛɘɎɠ, ɧˊɤɠ ŮɑɜŬɘ ɏɜŬ ɛɞɡůŮɑɞ ɐ ɛɘŬ ɓɘɓɚɘɞɗɐəɖ. ȽŭɘŬɑŰŮɟŬ ŰŬ ɣɖűɘŬəɎ 

ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ŮɔəŬɗɑůŰŬɜŰŬɘ əŬɘ ɚŮɘŰɞɡɟɔɞɨɜ ůŮ ɛɞɡůŮɑŬ ŮɑɜŬɘ ˊɞɚɡɎɟɘɗɛŬ, Ŭűɞɨ Űɞ ŮˊɘůŰɖɛɞɜɘəɧ ˊŮŭɑɞ Űɖɠ 

ɀɞɡůŮɘɞɚɞɔɑŬɠ ŮɑɜŬɘ ˊɟɤŰɞˊɧɟɞɠ ůŰɖɜ ŮɜůɤɛɎŰɤůɖ Űɖɠ Ʉɚɖɟɞűɞɟɘəɐɠ, Űɞɡ Ůɝɞˊɚɘůɛɞɨ əŬɘ Űɤɜ ɡˊɖɟŮůɘɩɜ Űɖɠ.  

 

ɄɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ŮůɤŰŮɟɘəɞɨ ɢɩɟɞɡ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɡˊɖɟŮůɑŮɠ Ů́ Ŭɡɝɖɛɏɜɖɠ ɟ́ŬɔɛŬŰɘəɧŰɖŰŬɠ. ȼ 

ɣɖűɘŬəɐ ŮűŬɟɛɞɔɐ ARmuseum ˊɟɞůűɏɟŮɘ ɡˊɖɟŮůɑŮɠ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ůŮ əɘɜɖŰɞɨɠ ɢɟɐůŰŮɠ ˊɞɡ 

ˊɚɞɖɔɞɨɜŰŬɘ ɛɏůŬ ůŮ ɏɜŬ ɛɞɡůŮɑɞ [67]. ȼ ŮɟɔŬůɑŬ [69] ˊŬɟɞɡůɘɎɕŮɘ ɏɜŬ ůɨůŰɖɛŬ ˊɞɡ ŮˊɘŰɟɏˊŮɘ ůŰŬ ɛɞɡůŮɑŬ ɜŬ 

ŭɖɛɘɞɡɟɔɐůɞɡɜ əŬɘ ɜŬ ŭɘŬɢŮɘɟɘůŰɞɨɜ ŮəɗɏůŮɘɠ Ůɘəɞɜɘəɐɠ əŬɘ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ,  ɓŬůɘůɛɏɜŮɠ ůŮ 

ŰɟɘůŭɘɎůŰŬŰŬ ɛɞɜŰɏɚŬ Űɤɜ ŮəɗŮɛɎŰɤɜ Űɞɡ ɛɞɡůŮɑɞɡ əŬɘ ŬˊɞŰŮɚŮɑ ŰɛɐɛŬ Űɞɡ ɏɟɔɞɡ ARCO12. ȼ ŭɖɛɘɞɡɟɔɑŬ 

ŭɡɜŬɛɘəɞɨ ˊŮɟɘŮɢɞɛɏɜɞɡ ɓŬůɘůɛɏɜɖ ůŮ ˊɟɞ-ůɢŮŭɘŬůɛɏɜŬ ˊɟɧŰɡˊŬ ŬˊŮɘəɧɜɘůɖɠ ŮˊɘŰɟɏˊŮɘ ůŰɞɡɠ ůɢŮŭɘŬůŰɏɠ 

ˊŮɟɘŮɢɞɛɏɜɞɡ ɜŬ ŭɖɛɘɞɡɟɔɞɨɜ Ůɘəɞɜɘəɏɠ ŮəɗɏůŮɘɠ ˊɞɚɨ ŬˊɞŰŮɚŮůɛŬŰɘəɎ. Ⱥˊɘˊɚɏɞɜ, ɖ ˊŬɟɞɡůɑŬůɖ ŮˊŬɡɝɖɛɏɜɖɠ 

ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ŮˊɘŰɟɏˊŮɘ ůŰɞɡɠ ŮˊɘůəɏˊŰŮɠ Űɤɜ ɛɞɡůŮɑɤɜ ɜŬ ŬɚɚɖɚŮˊɘŭɟɞɨɜ ɛŮ Űɞ ˊŮɟɘŮɢɧɛŮɜɞ ɛŮ ŭɘŬɘůɗɖŰɘəɧ 

əŬɘ ůɡɜŬɟˊŬůŰɘəɧ Űɟɧˊɞ. ȰɜŬ ɣɖűɘŬəɧ ůɨůŰɖɛŬ ˊɞɡ ˊɟɞůűɏɟŮɘ ˊɞɚɡɛŮůɘəɐ ɝŮɜɎɔɖůɖ əŬɘ ɝŮɜɎɔɖůɖ ŮˊŬɡɝɖɛɏɜɖɠ 
ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ůŮ ɛɞɡůŮɑŬ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ŮɟɔŬůɑŬ [70]. ɇɞ ůɨůŰɖɛŬ ůɢŮŭɘɎůŰɖəŮ, ɡɚɞˊɞɘɐɗɖəŮ əŬɘ 

ŮɔəŬŰŬůŰɎɗɖəŮ ˊɟɞɠ ɚŮɘŰɞɡɟɔɑŬ ůŰɞ ɀɞɡůŮɑɞ ȾŬɚɩɜ ɇŮɢɜɩɜ Űɖɠ ˊɧɚɖɠ ɅŮɛɠ ůŰɖ ũŬɚɚɑŬ. ȼ ŮɟɔŬůɑŬ [74] 
ˊŬɟɞɡůɘɎɕŮɘ Űɞ ůɨůŰɖɛŬ Libagent ˊɞɡ ˊɟɞůűɏɟŮɘ ɡˊɖɟŮůɑŮɠ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ůŮ əɘɜɖŰɞɨɠ ɢɟɐůŰŮɠ 

ɛɘŬɠ ɓɘɓɚɘɞɗɐəɖɠ, ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ˊɟɎəŰɞɟŮɠ ɚɞɔɘůɛɘəɞɨ (agents) ůŰɞ ɢɩɟɞ Űɖɠ ɓɘɓɚɘɞɗɐəɖɠ. 

 

ɄɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ŮůɤŰŮɟɘəɞɨ ɢɩɟɞɡ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɡˊɖɟŮůɑŮɠ ɣɖűɘŬəɐɠ əɞɘɜɤɜɘəɞˊɞɑɖůɖɠ. ȼ 

ŮɟɔŬůɑŬ [68] ˊŬɟɞɡůɘɎɕŮɘ ɏɜŬ ůɨůŰɖɛŬ ŮůɤŰŮɟɘəɞɨ ɢɩɟɞɡ (IoT-Based Smart Museum), əŬŰɎɚɚɖɚɞ ɔɘŬ 

ŮɔəŬŰɎůŰŬůɖ əŬɘ ɢɟɐůɖ ůŮ ɛɞɡůŮɑŬ, Űɞ ɞˊɞɑɞ ŬɜŬɔɜɤɟɑɕŮɘ Űɖ ɗɏůɖ Űɞɡ ɢɟɐůŰɖ əŬɘ ˊɟɞůˊŬɗŮɑ ɜŬ ŮɜɘůɢɨůŮɘ Űɖɜ 

ŮɛˊŮɘɟɑŬ Űɞɡ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ŮˊɑůəŮɣɐɠ Űɞɡ ůŰɞ ɛɞɡůŮɑɞ. Ƀ ŮɜŰɞˊɘůɛɧɠ Űɖɠ ɗɏůɖɠ Űɞɡ ɢɟɐůŰɖ ŮˊɘŰɡɔɢɎɜŮŰŬɘ 

ɛɏůɤ ɡˊɞŭɞɛɐ Bluetooth ɢŬɛɖɚɐɠ ŮɜɏɟɔŮɘŬɠ (BLE13) ˊɞɡ ŮɔəŬɗɑůŰŬŰŬɘ ůŰɞ ɛɞɡůŮɑɞ. ɇɞ ůɨůŰɖɛŬ ůɡɜŭɡɎɕŮɘ 

ŭɡɜŬŰɧŰɖŰŮɠ ŬɜŬɔɜɩɟɘůɖɠ ŮɘəɧɜŬɠ əŬɘ ŮɜŰɞˊɘůɛɞɨ ɗɏůɖɠ ɔɘŬ ɜŬ ˊɟɞůűɏɟŮɘ ůŰɞ ɢɟɐůŰɖ, ŬɡŰɧɛŬŰŬ əŬɘ ůŮ 

ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ, ˊɞɚɘŰɘůɛɘəɧ ˊŮɟɘŮɢɧɛŮɜɞ ůɢŮŰɘəɧ ɛŮ Űɞ ɏəɗŮɛŬ ˊɞɡ ˊŬɟŬŰɖɟŮɑ. Ⱥˊɘˊɚɏɞɜ, Űɞ ůɨůŰɖɛŬ 

ŬˊɞɗɖəŮɨŮɘ Űɞ ˊɞɚɡɛŮůɘəɧ ˊŮɟɘŮɢɧɛŮɜɞ ˊɞɡ ˊŬɟɎɔŮɘ ɞ ɢɟɐůŰɖɠ əŬɘ ŭɖɛɞůɘɞˊɞɘŮɑ ɔŮɔɞɜɧŰŬ ˊɞɡ ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ Ŭˊɧ 

Űɞ ˊŮɟɘɓɎɚɚɞɜ ůŰŬ ɛɏůŬ əɞɘɜɤɜɘəɐɠ ŭɘəŰɨɤůɖɠ Űɞɡ ɢɟɐůŰɖ.  

 

 

 

 
12 https://www.webarchive.org.uk/wayback/en/archive/20180701062406/http://www.ukoln.ac.uk/metadata/arco/ 
13 https://en.wikipedia.org/wiki/Bluetooth_Low_Energy 
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ɄɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ŮůɤŰŮɟɘəɞɨ ɢɩɟɞɡ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɡˊɖɟŮůɑŮɠ ɝŮɜɎɔɖůɖɠ əŬɘ ˊɚɞɐɔɖůɖɠ. ɇɞ 

ůɨůŰɖɛŬ Museum Assistant (MusA), ˊɟɞůűɏɟŮɘ ɏɜŬ ɔŮɜɘəɧ ˊɚŬɑůɘɞ ŮɟɔŬůɑŬɠ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ ˊɞɚɡɛŮůɘəɩɜ 

ŭɘŬŭɟŬůŰɘəɩɜ ɣɖűɘŬəɩɜ ɝŮɜŬɔɩɜ ɔɘŬ əɘɜɖŰɏɠ ůɡůəŮɡɏɠ [71]. ɇɞ əɨɟɘɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŮɑɜŬɘ ɛɘŬ 

ɡˊɖɟŮůɑŬ ŮůɤŰŮɟɘəɞɨ ŮɜŰɞˊɘůɛɞɨ ˊɞɡ ɓŬůɑɕŮŰŬɘ ůŰɖɜ ɧɟŬůɖ əŬɘ ůəɞˊɧ ɏɢŮɘ Űɖɜ ŮɝŮɟŮɨɜɖůɖ Űɤɜ ŮəɗŮɛɎŰɤɜ Ůɜɧɠ 

ɛɞɡůŮɑɞɡ ůɨɛűɤɜŬ ɛŮ ŰŬ ˊɟɞůɤˊɘəɎ ŮɜŭɘŬűɏɟɞɜŰŬ əŬɘ Űɖɜ ˊŮɟɘɏɟɔŮɘŬ Űɞɡ ŮˊɘůəɏˊŰɖ. ɇɞ Pathlight ŮɑɜŬɘ ɏɜŬ 

ůɨůŰɖɛŬ ˊɚɞɐɔɖůɖɠ ůŮ ɛɞɡůŮɑŬ ɔɘŬ ɞɛɎŭŮɠ əŬɘ ɎŰɞɛŬ [72]. ȼ ˊɚɞɐɔɖůɖ ŮůɤŰŮɟɘəɞɨ ɢɩɟɞɡ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛŮ Űɖ 

ɢɟɐůɖ Ůɜɧɠ ˊɟɞɓɞɚɏŬ ɢŮɘɟɧɠ. ɇɞ ůɨůŰɖɛŬ NODE (NO Donkey e-Learning) ɢɟɖůɘɛɞˊɞɘŮɑ ŰŮɢɜɞɚɞɔɑŮɠ ŮˊŬɡɝɖɛɏɜɖɠ 

ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ əŬɘ ŮɜŰɞˊɘůɛɞɨ ŮůɤŰŮɟɘəɞɨ ɢɩɟɞɡ ɔɘŬ ɜŬ ˊŬɟɎůɢŮɘ ˊɚɞɐɔɖůɖ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ ůŰɞɡɠ 

ŮˊɘůəɏˊŰŮɠ ɛɘŬɠ ɓɘɓɚɘɞɗɐəɖɠ [73].  

 

ɄɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ŮůɤŰŮɟɘəɞɨ ɢɩɟɞɡ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɡˊɖɟŮůɑŮɠ ŭɘŬɢŮɑɟɘůɖɠ ɣɖűɘŬəɩɜ ˊɧɟɤɜ 

ɓɘɓɚɘɞɗɖəɩɜ. ȰɜŬ ˊɚɖɟɞűɞɟɘŬəɧ ůɨůŰɖɛŬ əŬŰɎɚɚɖɚɞ ɔɘŬ ˊŮɟɘɓɎɚɚɞɜŰŬ ɓɘɓɚɘɞɗɖəɩɜ, ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ 

ŮɟɔŬůɑŬ [75]. Ƀɘ Wang et al. ɢɟɖůɘɛɞˊɞɘɞɨɜ .NET14 ŰŮɢɜɞɚɞɔɑŮɠ ɡˊɞůŰɖɟɑɕɞɜŰŬɠ ɧŰɘ ɖ ůɡɔəŮəɟɘɛɏɜɖ ˊɚŬŰűɧɟɛŬ 

ɔɚɤůůɩɜ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ŮɑɜŬɘ çŰɞ ˊɘɞ ɓɞɚɘəɧ, ůŰŬɗŮɟɧ, ŬˊɞŭɞŰɘəɧ əŬɘ ŬůűŬɚɏɠ ɚŮɘŰɞɡɟɔɘəɧ ˊŮɟɘɓɎɚɚɞɜ ɔɘŬ Űɖɜ 

əŬŰŬůəŮɡɐ əŬɘ ŭɖɛɞůɘɞˊɞɑɖůɖ Űɤɜ ɣɖűɘŬəɩɜ ˊɧɟɤɜ ɛɘŬɠ ɓɘɓɚɘɞɗɐəɖɠè. ȰɜŬ ˊɚɖɟɞűɞɟɘŬəɧ ůɨůŰɖɛŬ əŬŰɎɚɚɖɚɞ 

ɔɘŬ ˊŮɟɘɓɎɚɚɞɜŰŬ ŬəŬŭɖɛŬɥəɩɜ ɓɘɓɚɘɞɗɖəɩɜ ɡɚɞˊɞɘɖɛɏɜɞ ůŮ ɔɚɩůůŬ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ Java15, ˊŬɟɞɡůɘɎɕŮŰŬɘ 

ůŰɖɜ ŮɟɔŬůɑŬ [76]. ɇɞ ůɨůŰɖɛŬ ˊɟɞůˊŬɗŮɑ ɜŬ ŬɜŰɘɛŮŰɤˊɑůŮɘ Űɞ ɕɐŰɖɛŬ Űɖɠ Ŭɨɝɖůɖɠ Űɞɡ Ŭɟɘɗɛɞɨ Űɤɜ űɞɘŰɖŰɩɜ ůŮ 

ɄŬɜŮˊɘůŰɐɛɘŬ, ɔŮɔɞɜɧɠ ˊɞɡ ŭɖɛɘɞɡɟɔŮɑ ˊɘɏůŮɘɠ ůŰɘɠ ˊŬɜŮˊɘůŰɖɛɘŬəɏɠ ɓɘɓɚɘɞɗɐəŮɠ ˊɞɡ ɏɢɞɡɜ ŬˊŬɟɢŬɘɤɛɏɜŮɠ 

ɛŮɗɧŭɞɡɠ ŭɘŬɢŮɑɟɘůɖɠ Űɞɡ ˊŮɟɘŮɢɞɛɏɜɞɡ Űɖɠ ɓɘɓɚɘɞɗɐəɖɠ. ɇŬ ɓŬůɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ ŬɡŰɞɨ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŮɑɜŬɘ ɖ 

ŭɘŬŭɟŬůŰɘəɐ ɔɟŬűɘəɐ ˊŬɟɎůŰŬůɖ ɢɟɐůŰɖ Űɤɜ ůŰŬŰɘůŰɘəɩɜ ɢɟɐůɖɠ Űɤɜ ɓɘɓɚɑɤɜ Űɖɠ ɓɘɓɚɘɞɗɐəɖɠ, ɧˊɤɠ Ůˊɑůɖɠ əŬɘ ɖ 

ɡˊɖɟŮůɑŬ ŬɜŬɕɐŰɖůɖɠ ɓɘɓɚɑɤɜ ɛŮ ɓɎůɖ ɚɏɝŮɘɠ-əɚŮɘŭɘɎ ˊɞɡ ŮɘůɎɔŮɘ ɞ ɢɟɐůŰɖɠ (ŰɑŰɚɞɠ, ɧɜɞɛŬ ůɡɔɔɟŬűɏŬ, ɗɏɛŬ, 

ŭɖɛɞůɑŮɡůɖ, ůŮɘɟɎ, ISBN / ISSN). 

Ƀ ˊɑɜŬəŬɠ 2.5 ŭŮɑɢɜŮɘ Űɘɠ ɞɛɞɘɧŰɖŰŮɠ əŬɘ Űɘɠ ŭɘŬűɞɟɏɠ ɛŮŰŬɝɨ ɣɖűɘŬəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ 

ˊɞɚɘŰɘůɛɘəɎ ŭŮŭɞɛɏɜŬ əŬɘ ˊɟɞɞɟɑɕɞɜŰŬɘ ɔɘŬ ɚŮɘŰɞɡɟɔɑŬ ůŮ ŮůɤŰŮɟɘəɞɨɠ ɢɩɟɞɡɠ. Ƀ ˊɑɜŬəŬɠ ŬəɞɚɞɡɗŮɑ Űɖ 
ŭɘŬɛɧɟűɤůɖ ɔɟŬɛɛɩɜ əŬɘ ůŰɖɚɩɜ Űɞɡ ˊɑɜŬəŬ 2.1. 

ɄɑɜŬəŬɠ 2.5 ɇŬɝɘɜɧɛɖůɖɠ ɄɞɚɘŰɘůɛɘəɩɜ ɄŮɟɘɓŬɚɚɧɜŰɤɜ ȺůɤŰŮɟɘəɞɨ ɉɩɟɞɡ 

ɊɖűɘŬəɧ ɄŮɟɘɓɎɚɚɞɜ 
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ARmuseum [67]    ȺɆ ɉ ɉ           ɉ     

IoT-Based Smart Museum [68]    ȺɆ  ɉ           ɉ     

ARCO [69]    ȺɆ ɉ            ɉ     

Museum of Fine Arts Rennes [70]    ȺɆ X            X     

MusA [71]    ȺɆ  ɉ           ɉ     

Pathlight [72]    ȺɆ  ɉ           ɉ     

NODE [73]    ȺɆ ɉ ɉ            ɉ    

Libagent [74]    ȺɆ ɉ ɉ            ɉ    

 
14 https://en.wikipedia.org/wiki/.NET_Framework 
15 https://www.java.com/en/ 
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.NET Library Management 

System [75] 

   ȺɆ              ɉ    

Java based University Library 

Management System [76] 

   ȺɆ              ɉ    

 

2.2.4 ȺəˊŬɘŭŮɡŰɘəɎ ɄŮɟɘɓɎɚɚɞɜŰŬ 

ɆŰɞɜ ůɖɛŮɟɘɜɧ əɧůɛɞ, ɞɘ ůɡɜŮɢŮɑɠ ŮɝŮɚɑɝŮɘɠ ůŰɖɜ ŰŮɢɜɞɚɞɔɑŬ Űɖɠ ˊɚɖɟɞűɞɟɑŬɠ (Information Technology - Ƚɇ) 

ɏɢɞɡɜ ŭɖɛɘɞɡɟɔɐůŮɘ ɏɜŬ űɘɚɘəɧ ˊŮɟɘɓɎɚɚɞɜ ɔɘŬ Űɖɜ ŮɜůɤɛɎŰɤůɖ Űɤɜ ɡˊɞɚɞɔɘůŰɩɜ əŬɘ Űɞɡ ɚɞɔɘůɛɘəɞɨ ůŰɖɜ 

ŮəˊŬɘŭŮɡŰɘəɐ ŭɘŬŭɘəŬůɑŬ əŬɘ ˊɟŬəŰɘəɐ. ȺəˊŬɘŭŮɡŰɘəɞɑ əɎɗŮ ɓŬɗɛɑŭŬɠ ŮˊɘɢŮɘɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůɞɡɜ Űɖɜ 

ˊɚɖɟɞűɞɟɘəɐ ɔɘŬ ɜŬ ɓŮɚŰɘɩůɞɡɜ Űɖɜ ˊɞɘɧŰɖŰŬ Űɤɜ ŮəˊŬɘŭŮɡŰɘəɩɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ əŬɘ ɜŬ Ůɛˊɚɏɝɞɡɜ ɏɜŬ əɞɘɜɧ ˊɞɡ 

ɔɑɜŮŰŬɘ ɞɚɞɏɜŬ əŬɘ ˊɘɞ ŮɝɞɘəŮɘɤɛɏɜɞ ɛŮ Űɖ ɢɟɐůɖ ɣɖűɘŬəɩɜ ŮɟɔŬɚŮɑɤɜ, ɧˊɤɠ ŮɑɜŬɘ ɞɘ ɡˊɞɚɞɔɘůŰɏɠ, ŰŬ ɏɝɡˊɜŬ 

əɘɜɖŰɎ ŰɖɚɏűɤɜŬ əŬɘ ɞɘ ŰŬɛˊɚɏŰŮɠ. ȼ Ůˊɞɢɐ əŬŰɎ Űɖɜ ɞˊɞɑŬ ɞɘ ŮəˊŬɘŭŮɡŰɘəɞɑ ɛɘɚɞɨůŬɜ əŬɘ ɞɘ ɛŬɗɖŰɏɠ ɎəɞɡɔŬɜ 

ˊŬɗɖŰɘəɎ ɏɢŮɘ ˊŮɟɎůŮɘ ŬɜŮˊɘůŰɟŮˊŰɑ. 

ɆɐɛŮɟŬ ɞɘ ŮəˊŬɘŭŮɡŰɘəɞɑ ɏɢɞɡɜ Űɖɜ ŮɡəŬɘɟɑŬ ɜŬ Ůˊɘɚɏɝɞɡɜ Ŭˊɧ ɏɜŬ Ůɡɟɨ űɎůɛŬ ɣɖűɘŬəɩɜ ŮɟɔŬɚŮɑɤɜ əŬɘ 

ŮűŬɟɛɞɔɩɜ ˊɞɡ ɗŬ Űɞɡɠ ɓɞɖɗɐůɞɡɜ ɧɢɘ ɛɧɜɞ ůŰɖɜ ˊɟɞŮŰɞɘɛŬůɑŬ Űɖɠ ŭɘɎɚŮɝɖɠ, ŬɚɚɎ əŬɘ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ əŬɘ ɛŮŰɎ 

Űɖɜ ˊɟŬɔɛŬŰɘəɐ ůɡɜɎɜŰɖůɖ ɛŮ Űɞɡɠ ɛŬɗɖŰɏɠ Űɞɡɠ. ȰɜŬɠ ŮəˊŬɘŭŮɡŰɘəɧɠ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůŮɘ Űɞ ȹɘŬŭɑəŰɡɞ ɔɘŬ 

ɜŬ ůɡůůɤɟŮɨůŮɘ ŮəˊŬɘŭŮɡŰɘəɧ ɡɚɘəɧ ɐ ɜŬ əŬɗɞŭɖɔɐůŮɘ Űɞɡɠ ɛŬɗɖŰɏɠ Űɞɡ ɜŬ ɝŮəɘɜɐůɞɡɜ əŬɘ ɜŬ ɞɚɞəɚɖɟɩůɞɡɜ ɛɘŬ 

ŮɟɔŬůɑŬ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ. ȷəɧɛŬ, ɏɜŬɠ ŮəˊŬɘŭŮɡŰɘəɧɠ ɛˊɞɟŮɑ ɜŬ ŬˊɞəŰɐůŮɘ ˊɚɖɟɞűɞɟɑŮɠ ůɢŮŰɘəɎ ɛŮ Űɘɠ ɜɏŮɠ 

ɛŮɗɧŭɞɡɠ ŭɘŭŬůəŬɚɑŬɠ əŬɘ ɜŬ ŮɚɏɔɝŮɘ Űɞ ŮˊɑˊŮŭɞ Ŭˊɞŭɞɢɐɠ ŬɡŰɩɜ Ŭˊɧ Űɞɡɠ ɛŬɗɖŰɏɠ Űɞɡ. Ƀɘ ɛŬɗɖŰɏɠ ɏɢɞɡɜ Űɖɜ 

ŮɡəŬɘɟɑŬ ɧɢɘ ɛɧɜɞ ɜŬ ŬˊɞəŰɐůɞɡɜ ˊɟɧůɓŬůɖ ůŮ ŰŮɟɎůŰɘŮɠ ˊɞůɧŰɖŰŮɠ ˊɚɖɟɞűɞɟɘɩɜ əɡɟɑɤɠ ɛɏůɤ Űɞɡ ȹɘŬŭɘəŰɨɞɡ 

ŬɚɚɎ əŬɘ ɜŬ ɛɎɗɞɡɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɞɨɜ ůɨɔɢɟɞɜŬ ɣɖűɘŬəɎ ŮɟɔŬɚŮɑŬ əŬɘ ŮűŬɟɛɞɔɏɠ ɔɘŬ Űɖɜ ˊɟŬɔɛŬŰɞˊɞɑɖůɖ Űɤɜ 

əŬɗɖɛŮɟɘɜɩɜ ŮəˊŬɘŭŮɡŰɘəɩɜ əŬɗɖəɧɜŰɤɜ Űɞɡɠ. 

ȰɜŬ ˊɟɧůɗŮŰɞ ˊɚŮɞɜɏəŰɖɛŬ ˊɞɡ ɏɔəŮɘŰŬɘ ůŰɖ ɢɟɐůɖ Űɖɠ ˊɚɖɟɞűɞɟɘəɐɠ ůŰɖɜ ŮəˊŬɘŭŮɡŰɘəɐ ŭɘŬŭɘəŬůɑŬ ŮɑɜŬɘ ɧŰɘ 

ŰɏŰɞɘŬ ɣɖűɘŬəɎ ŮɟɔŬɚŮɑŬ əŬɘ ŮűŬɟɛɞɔɏɠ ɛˊɞɟɞɨɜ ɜŬ ˊŬɟŬɛŮŰɟɞˊɞɘɖɗɞɨɜ əŬɘ ɜŬ ˊɟɞůŬɟɛɞůɗɞɨɜ ɩůŰŮ ɜŬ 

ŰŬɘɟɘɎɕɞɡɜ ɛŮ Űɘɠ ɘəŬɜɧŰɖŰŮɠ, Űɘɠ ŬɜɎɔəŮɠ əŬɘ Űɘɠ ˊɟɞůŭɞəɑŮɠ əɎɗŮ ɛŬɗɖŰɐ, ɞŭɖɔɩɜŰŬɠ ůŰɖ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ 

ŮɨɢɟɖůŰɞɡ əŬɘ űɘɚɘəɞɨ ŮəˊŬɘŭŮɡŰɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ɔɘŬ əɎɗŮ ŮəˊŬɘŭŮɡɧɛŮɜɞ. ɀŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ, ɏɜŬɠ 

ŮəˊŬɘŭŮɡŰɘəɧɠ ɛˊɞɟŮɑ ɜŬ ɞɟɑůŮɘ ůɡɔəŮəɟɘɛɏɜŮɠ ŮəˊŬɘŭŮɡŰɘəɏɠ ŮɟɔŬůɑŮɠ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ɜŬ ɤɗɐůŮɘ əɎɗŮ ɛŬɗɖŰɐ 

ŬŰɞɛɘəɎ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůŮɘ ŭɘɎűɞɟŬ ɣɖűɘŬəɎ ŮɟɔŬɚŮɑŬ ɔɘŬ ɜŬ Űɘɠ ɞɚɞəɚɖɟɩůŮɘ. ȹŮŭɞɛɏɜɞɡ ɧŰɘ ɧɚɞɘ ɞɘ ɛŬɗɖŰɏɠ ŭŮɜ 

ŭɘŬɗɏŰɞɡɜ Űɘɠ ɑŭɘŮɠ ŭŮɝɘɧŰɖŰŮɠ əŬɘ ɘəŬɜɧŰɖŰŮɠ, ɞ ɓŬůɘəɧɠ ůŰɧɢɞɠ Űɖɠ ŮəˊŬɑŭŮɡůɖɠ ŮɑɜŬɘ ɜŬ ˊŬɟɏɢŮɘ ɏɜŬ 

ɘəŬɜɞˊɞɘɖŰɘəɧ ŮˊɑˊŮŭɞ ɔɜɩůɖɠ ůŮ əɎɗŮ ɛŬɗɖŰɐ. ɆŰɖɜ ˊŬɟŬŭɞůɘŬəɐ ŮəˊŬɘŭŮɡŰɘəɐ ˊɟŬəŰɘəɐ, ɧɚɞɘ ɞɘ ɛŬɗɖŰɏɠ ɐŰŬɜ 

ɡˊɞɢɟŮɤɛɏɜɞɘ ɜŬ ŮˊɘŰɨɢɞɡɜ ŬɡŰɧɜ Űɞɜ ůŰɧɢɞ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ŰŬ ɑŭɘŬ ɛɏůŬ əŬɘ ŬəɞɚɞɡɗɩɜŰŬɠ Űɖɜ ɑŭɘŬ 

ŮəˊŬɘŭŮɡŰɘəɐ ŭɘŬŭɘəŬůɑŬ. Ʉɞɚɚɞɑ Ŭˊɧ ŬɡŰɞɨɠ ŭŮɜ ɛˊɞɟɞɨůŬɜ ɜŬ ˊɟɞůŬɟɛɞůŰɞɨɜ əŬɘ ůɡɜɐɗɤɠ ɏɛŮɜŬɜ ˊɑůɤ. ȼ 

ŮɜůɤɛɎŰɤůɖ Űɤɜ ɣɖűɘŬəɩɜ ŮɟɔŬɚŮɑɤɜ ůŰɖɜ ŮəˊŬɘŭŮɡŰɘəɐ ŭɘŬŭɘəŬůɑŬ ŭŮɜ ŬɚɚɎɕŮɘ Űɞɜ əɨɟɘɞ ůŰɧɢɞ, ŬɚɚɎ 

ˊɟɞůűɏɟŮɘ ŬɟəŮŰɞɨɠ ŮɜŬɚɚŬəŰɘəɞɨɠ Űɟɧˊɞɡɠ ůŰɞɡɠ ɛŬɗɖŰɏɠ ɔɘŬ ɜŬ ŮˊɘŰɨɢɞɡɜ ŬɡŰɧɜ Űɞɜ ůŰɧɢɞ. 

Ⱥɜɩ ɞ əɨɟɘɞɠ ůŰɧɢɞɠ Űɖɠ ŮəˊŬɑŭŮɡůɖɠ ˊŬɟŬɛɏɜŮɘ ɞ ɑŭɘɞɠ əŬɘ ŮɛűŬɜɑɕɞɜŰŬɘ əŬɘ ˊɞɚɚŬˊɚŬůɘɎɕɞɜŰŬɘ ɞɘ 

ŮɜŬɚɚŬəŰɘəɞɑ ŭɟɧɛɞɘ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŬəɞɚɞɡɗɐůŮɘ əɎɗŮ ɛŬɗɖŰɐɠ ɔɘŬ ɜŬ Űɞɜ ˊɟɞůŮɔɔɑůŮɘ, ɞɘ ŮəˊŬɘŭŮɡŰɘəɞɑ 

ůɡɜŮɢɑɕɞɡɜ ɜŬ ŮɑɜŬɘ ɞɘ ŬˊɧɚɡŰɞɘ əŬɗɞŭɖɔɖŰɏɠ Űɖɠ ŮəˊŬɘŭŮɡŰɘəɐɠ ŭɘŬŭɘəŬůɑŬɠ. ɆŮ ŬɡŰɧ Űɞ ɜɏɞ-ŭɘŬɛɞɟűɞɨɛŮɜɞ 

ˊŮɟɘɓɎɚɚɞɜ, ɞ ɟɧɚɞɠ Űɞɡ ŮəˊŬɘŭŮɡŰɘəɞɨ ɧɢɘ ɛɧɜɞ ŭŮɜ ɛŮɘɩɜŮŰŬɘ ŬɚɚɎ, ŬɜŰɘɗɏŰɤɠ, ŮɜɘůɢɨŮŰŬɘ ɏɜŰɞɜŬ ŮˊŮɘŭɐ ŮɑɜŬɘ ɞ 

ɛɧɜɞɠ ˊŬɟɎɔɞɜŰŬɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŬɜɘɢɜŮɨůŮɘ Űɘɠ ŭŮɝɘɧŰɖŰŮɠ əŬɘ Űɘɠ ɘəŬɜɧŰɖŰŮɠ Űɞɡ əɎɗŮ ɛŬɗɖŰɐ əŬɘ ɜŬ Űɞɜ ɞŭɖɔɐůŮɘ 

ůŰɖɜ əŬŰɎɚɚɖɚɖ ˊɞɟŮɑŬ. ɆŰɖɜ ˊŬɟŬŭɞůɘŬəɐ ŮəˊŬɘŭŮɡŰɘəɐ ŭɘŬŭɘəŬůɑŬ, ɞɘ ŮəˊŬɘŭŮɡŰɘəɞɑ ŭŮɜ ɏɢɞɡɜ ŬɟəŮŰɐ ŮɚŮɡɗŮɟɑŬ 

əɘɜɐůŮɤɜ ŮˊŮɘŭɐ ŰŬ ŮˊɑůɖɛŬ ˊɟɞɔɟɎɛɛŬŰŬ, ɧˊɤɠ ŬɡŰɎ ɏɢɞɡɜ əŬɗɞɟɘůŰŮɑ Ŭˊɧ ɛɘŬ ŬɜɩŰŮɟɖ Ŭɟɢɐ, ˊŮɟɘɏɢɞɡɜ 

ŬɡůŰɖɟɏɠ ɞŭɖɔɑŮɠ ŭɘŭŬůəŬɚɑŬɠ. ȷɡŰɐ ɖ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ ŬɚɚɎɕŮɘ ŭɟŬɛŬŰɘəɎ ɧŰŬɜ ɞ ŭɎůəŬɚɞɠ ŬˊɞűŬůɑůŮɘ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɐůŮɘ ɣɖűɘŬəɎ ŮɟɔŬɚŮɑŬ, ŮɔəŬɗɘůŰɩɜŰŬɠ ɏŰůɘ ˊŮɟɘɓɎɚɚɞɜŰŬ ŬɚɚɖɚŮˊɘŭɟŬůŰɘəɐɠ ɛɎɗɖůɖɠ. 

ɄɟɞəŮɘɛɏɜɞɡ ɜŬ ŮɜůɤɛŬŰɤɗɞɨɜ ŰŬ ɣɖűɘŬəɎ ŮɟɔŬɚŮɑŬ əŬɘ ɞɘ ŮűŬɟɛɞɔɏɠ ůŰɖɜ ŮəˊŬɘŭŮɡŰɘəɐ ŭɘŬŭɘəŬůɑŬ ɗŬ ˊɟɏˊŮɘ 

ɜŬ Ůəˊɚɖɟɤɗɞɨɜ ŭɨɞ ˊɟɞɦˊɞɗɏůŮɘɠ: ɞ ŮəˊŬɘŭŮɡŰɘəɧɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ɏɢŮɘ ɓŬɗɘɎ ɔɜɩůɖ Űɤɜ ɘəŬɜɞŰɐŰɤɜ əŬɘ Űɤɜ 
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ŭŮɝɘɞŰɐŰɤɜ Űɤɜ ɛŬɗɖŰɩɜ Űɞɡ əŬɘ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ əŬɚɎ ŮɜɖɛŮɟɤɛɏɜɞɠ ůɢŮŰɘəɎ ɛŮ Űɖɜ ˊɞɘəɘɚɑŬ Űɤɜ ɣɖűɘŬəɩɜ 

ŮəˊŬɘŭŮɡŰɘəɩɜ ŮɟɔŬɚŮɑɤɜ ˊɞɡ ŮɑɜŬɘ ŭɘŬɗɏůɘɛŬ. ȷɚɚɎ ˊɩɠ ɛˊɞɟŮɑ ɏɜŬɠ ŭɎůəŬɚɞɠ ɜŬ ŮɑɜŬɘ ůɑɔɞɡɟɞɠ ˊɞɘɞ ɣɖűɘŬəɧ 

ŮɟɔŬɚŮɑɞ ɐ ŮűŬɟɛɞɔɐ ɗŬ ˊɟɞŰŮɑɜŮɘ ůŮ əɎɗŮ ɛŬɗɖŰɐ; Ʉɩɠ ɛˊɞɟŮɑ ɏɜŬɠ ŮəˊŬɘŭŮɡŰɘəɧɠ ɜŬ ŮɝŮŰɎůŮɘ Űɞ ŮˊɑˊŮŭɞ 

Ŭˊɞŭɞɢɐɠ ˊɞɡ ɏɢŮɘ ɛɘŬ ɣɖűɘŬəɐ ŮűŬɟɛɞɔɐ ɛŮŰŬɝɨ Űɤɜ ɛŬɗɖŰɩɜ Űɞɡ ˊɟɘɜ Űɖɜ ŮűŬɟɛɧůŮɘ ůŰɖɜ ŮəˊŬɘŭŮɡŰɘəɐ 

ŭɘŬŭɘəŬůɑŬ; ɈˊɎɟɢɞɡɜ əɎˊɞɘŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊɞɡ ɡˊɞŭɖɚɩɜɞɡɜ ɧŰɘ ɛɘŬ ɣɖűɘŬəɐ ŮűŬɟɛɞɔɐ ŮɑɜŬɘ əŬŰɎɚɚɖɚɖ ɔɘŬ 

ŮəˊŬɘŭŮɡŰɘəɐ ɢɟɐůɖ; ȾŬɘ Űɏɚɞɠ, ŮɑɜŬɘ ůɖɛŬɜŰɘəɧ ɔɘŬ ɛɘŬ ŮəˊŬɘŭŮɡŰɘəɐ ɣɖűɘŬəɐ ŮűŬɟɛɞɔɐ ɜŬ ɡɘɞɗŮŰɐůŮɘ əŬɘ ɜŬ 

ŮűŬɟɛɧůŮɘ ůɡɔəŮəɟɘɛɏɜŮɠ ɗŮɤɟɑŮɠ əŬɘ ɛŮɗɧŭɞɡɠ ɛɎɗɖůɖɠ; 

Ʉɞɚɚɏɠ ˊɚŬŰűɧɟɛŮɠ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɡˊɖɟŮůɑŮɠ ůŮ ŮəˊŬɘŭŮɡŰɘəɎ ɛŬɗɐɛŬŰŬ ŰŬ ɞˊɞɑŬ ɎŰ́ɞɜŰŬɘ Űɞɡ ŰɞɛɏŬ Űɞɡ 

ɄɞɚɘŰɘůɛɞɨ, ŮɜůɤɛŬŰɩɜɞɡɜ ŮəˊŬɘŭŮɡŰɘəɏɠ ɗŮɤɟɑŮɠ ɐ ůɖɛŬɜŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡɠ əŬɗɘůŰɩɜŰŬɠ ŰŬ ŮɟɔŬɚŮɑŬ 

ŬɡŰɎ ˊɘɞ əŬŰɎɚɚɖɚŬ ɔɘŬ ŮəˊŬɘŭŮɡŰɘəɐ ɢɟɐůɖ.  

 

ȺəˊŬɘŭŮɡŰɘəɎ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ŮɜůɤɛŬŰɩɜɞɡɜ Űɖ ɗŮɤɟɑŬ Űɖɠ ůɡɜŮɟɔŬŰɘəɐɠ ɛɎɗɖůɖɠ. ȼ 

ůɡɜŮɟɔŬŰɘəɐ ɛɎɗɖůɖ ŬˊŬɘŰŮɑ Űɞ ůɢɖɛŬŰɘůɛɧ ɛɘəɟɩɜ ɞɛɎŭɤɜ ɛŬɗɖŰɩɜ ˊɞɡ ůɡɜŮɟɔɎɕɞɜŰŬɘ ɛŮŰŬɝɨ Űɞɡɠ əŬɘ 

ůɡɛɛŮŰɏɢɞɡɜ ŮɜŮɟɔɎ ůŰɖɜ ŮˊɑŰŮɡɝɖ Ůɜɧɠ əɞɘɜɞɨ ůŰɧɢɞɡ, ɞŭɖɔɩɜŰŬɠ ůŰɖ ůɡɚɚɞɔɘəɐ ŭɖɛɘɞɡɟɔɑŬ ɜɏŬɠ ɔɜɩůɖɠ [402]. 
ȼ ˊɚŬŰűɧɟɛŬ MedcGame [81] ŮɑɜŬɘ ɏɜŬ ŬɚɚɖɚŮˊɘŭɟŬůŰɘəɧ ˊɞɚɘŰɘůɛɘəɧ ɚɞɔɘůɛɘəɧ ˊɞɡ ŮˊɘɢŮɘɟŮɑ ɜŬ ˊɟɞůŮɚəɨůŮɘ 

Űɞɡɠ ɛŬɗɖŰɏɠ ůŮ ɛɘŬ ŮɜŮɟɔɐ ŭɘŬŭɘəŬůɑŬ ŮəɛɎɗɖůɖɠ ɔɘŬ Űɞɡɠ ɛɨɗɞɡɠ əŬɘ Űɘɠ ˊŬɟŬŭɧůŮɘɠ Űɖɠ ɀŮůɞɔŮɑɞɡ. Ʉɘɞ 

ůɡɔəŮəɟɘɛɏɜŬ, ɖ ˊɚŬŰűɧɟɛŬ ˊɟɞůűɏɟŮɘ ɏɜŬ ˊŬɘɢɜɑŭɘ ˊɞɡ ŮɛˊɚɏəŮɘ ŭɨɞ ɞɛɎŭŮɠ/ŰɎɝŮɘɠ ɛŬɗɖŰɩɜ, ŭɘŬűɞɟŮŰɘəɩɜ 

ˊŮɟɘɞɢɩɜ əŬɘ ŭɘŮɝɎɔŮŰŬɘ ůŮ ŭɨɞ űɎůŮɘɠ. ɆŰɖɜ ˊɟɩŰɖ űɎůɖ, əɎɗŮ ŰɎɝɖ əŬɗɞŭɖɔŮɑŰŬɘ ɜŬ ůɡɛɛŮŰɎůɢŮɘ ůŮ ɏɜŬ ɏɟɔɞ 

ˊɞɡ ɗŬ ɏɢŮɘ ůŬɜ ˊŬɟɎɔɤɔɞ Űɞɜ ɢɎɟŰɖ Űɖɠ ˊŮɟɘɞɢɐɠ Űɞɡ ůɢɞɚŮɑɞɡ. Ƀ ɢɎɟŰɖɠ űɘɚɞɝŮɜŮɑ ŰŬ ůɖɛŮɑŬ ˊɞɚɘŰɘůɛɘəɞɨ 

ŮɜŭɘŬűɏɟɞɜŰɞɠ, ɛŬɕɑ ɛŮ Űɞ ůɢŮŰɘəɧ ˊɞɚɡɛŮůɘəɧ ɡɚɘəɧ (űɤŰɞɔɟŬűɑŮɠ, ɓɑɜŰŮɞ) əŬɘ Űɖɜ ɘůŰɞɟɑŬ Ůɜɧɠ ɛɨɗɞɡ. Ƀɘ ɛŬɗɖŰɏɠ 

əŬɚɞɨɜŰŬɘ Ůˊɑůɖɠ ɜŬ ˊɟɞŰŮɑɜɞɡɜ ɛɘŬ ůŮɘɟɎ Ŭˊɧ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ůŰɘɠ ɞˊɞɑŮɠ əɎˊɞɘɞɠ ɛˊɞɟŮɑ ɜŬ ˊɎɟŮɘ ɛɏɟɞɠ əŬŰɎ Űɖ 

ŭɘɎɟəŮɘŬ ɛɘŬɠ ŮˊɑůəŮɣɖɠ ůŰɖɜ ˊŮɟɘɞɢɐ. ɆŰɖ ŭŮɨŰŮɟɖ űɎůɖ, ɞɘ ɛŬɗɖŰɏɠ Űɖɠ əɎɗŮ ŰɎɝɖɠ ŭɞɡɚŮɨɞɡɜ ɛŮ ŰŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ Ɏɚɚɖɠ ŰɎɝɖɠ, ŰŬ Ŭɝɘɞɚɞɔɞɨɜ, ŰŬ ůɢɞɚɘɎɕɞɡɜ əŬɘ ůŰɏɚɜɞɡɜ Űɘɠ ˊɟɞŰɎůŮɘɠ Űɞɡɠ ůŰɖɜ Ɏɚɚɖ ŰɎɝɖ. ȼ 

ŭɘŬŭɘəŬůɑŬ ŬɡŰɐ ůɡɜŮɢɑɕŮŰŬɘ ɛɏɢɟɘ ɜŬ ɛɖɜ ɡˊɎɟɢɞɡɜ ɎɚɚŬ ůɢɧɚɘŬ ɔɘŬ əŬɛɘɎ Ŭˊɧ Űɘɠ ŭɨɞ ŰɎɝŮɘɠ. ɆŰɞ Űɏɚɞɠ, əɎɗŮ 

ɛŬɗɖŰɐɠ ˊɟɏˊŮɘ ɜŬ ŮˊɘůəŮűɗŮɑ Űɖɜ ŰɞˊɞɗŮůɑŬ ˊɞɡ ɓɟɑůəŮŰŬɘ ɖ Ɏɚɚɖ ŰɎɝɖ əŬɘ ɜŬ ŬəɞɚɞɡɗɐůŮɘ Űɞ ůɢɏŭɘɞ Űɤɜ 

ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ˊɞɡ ˊɟɞŰɎɗɖəŮ. ȼ ˊɚŬŰűɧɟɛŬ Castle Route [83] ˊɟɞŰɟɏˊŮɘ Űɞɡɠ ɛŬɗɖŰɏɠ ɜŬ ˊɟɞɓɚɖɛŬŰɘůŰɞɨɜ, ɜŬ 

ŮɟŮɡɜɐůɞɡɜ, ɜŬ ŭɘŬŭɩůɞɡɜ əŬɘ ɜŬ ɛɞɘɟŬůŰɞɨɜ ˊɞɚɘŰɘůɛɘəɧ ˊŮɟɘŮɢɧɛŮɜɞ əŬɘ ɘůŰɞɟɘəɧ ˊŮɟɘŮɢɧɛŮɜɞ, ŭɖɛɘɞɡɟɔɩɜŰŬɠ 

ɏɜŬ ůɡɜŮɟɔŬŰɘəɧ ˊŮɟɘɓɎɚɚɞɜ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ɞɘ ɛŬɗɖŰɏɠ ɛŬɗŬɑɜɞɡɜ ɜŬ ůɡɜŮɟɔɎɕɞɜŰŬɘ əŬɘ ɜŬ ŭɖɛɘɞɡɟɔɞɨɜ 

ˊɟɞůɤˊɘəɐ əŬɘ ůɡɚɚɞɔɘəɐ ɔɜɩůɖ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ ɛŬɗɐɛŬŰɞɠ Űɖɠ ȽůŰɞɟɑŬɠ. ȼ Castle Route ŮˊɘŰɟɏˊŮɘ ůŰɞɡɠ 

ɛŬɗɖŰɏɠ ɜŬ Ŭəɞɚɞɡɗɐůɞɡɜ ɛɘŬ ˊɞɟŮɑŬ ůŮ ɏɜŬ ɛŮůŬɘɤɜɘəɧ əɎůŰɟɞ əŬɘ ɜŬ ŭɞɡɜ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ əɎɗŮ ŮɜŭɘŬűɏɟɞɜ 

ˊɞɚɘŰɘůɛɘəɧ ůɖɛŮɑɞ əŬŰɎ Űɖɜ ˊɞɟŮɑŬ ŬɡŰɐ ɛɏůɤ əɘɜɖŰɩɜ ůɡůəŮɡɩɜ. ɀŮŰɎ Űɞ ˊɏɟŬɠ Űɖɠ ˊɞɟŮɑŬɠ, ɞɘ ɛŬɗɖŰɏɠ 

əŬɚɞɨɜŰŬɘ ɜŬ ŬˊŬɜŰɐůɞɡɜ ůŮ ɛɘŬ ůŮɘɟɎ Ŭˊɧ ŮɟɤŰɐůŮɘɠ ůɢŮŰɘəɏɠ ɛŮ Űɞ əɎůŰɟɞ, Ůɜɩ ɛˊɞɟɞɨɜ ɜŬ Ŭəɞɨůɞɡɜ Űɘɠ 

ŬˊɧɣŮɘɠ Űɤɜ ůɡɛɛŬɗɖŰɩɜ Űɞɡɠ ɔɘŬ Űɖɜ ŮɛˊŮɘɟɑŬ ŬɚɚɎ əŬɘ Űɘɠ ɔɜɩůŮɘɠ ˊɞɡ ŬˊɞəɧɛɘůŬɜ Ŭˊɧ Űɖ ɢɟɐůɖ Űɖɠ 

ˊɚŬŰűɧɟɛŬɠ. 

 

ȺəˊŬɘŭŮɡŰɘəɎ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ŮɜůɤɛŬŰɩɜɞɡɜ Űɖ ɗŮɤɟɑŬ Űɤɜ ɛŬɗɖůɘŬəɩɜ ŬɜŰɘəŮɘɛɏɜɤɜ. ɇŬ 

ɛŬɗɖůɘŬəɎ ŬɜŰɘəŮɑɛŮɜŬ ŮɑɜŬɘ ɣɖűɘŬəɏɠ ɐ ɛɖ ɣɖűɘŬəɏɠ ɛŬɗɖůɘŬəɏɠ ɛɞɜɎŭŮɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŰɖɜ 

ŮəˊŬɘŭŮɡŰɘəɐ ŭɘŬŭɘəŬůɑŬ əŬɘ ɏɢɞɡɜ ɞɟɘůɛɏɜŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɧˊɤɠ ŬɜŮɝŬɟŰɖůɑŬ ˊŮɟɘŮɢɞɛɏɜɞɡ, 

ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ, ŭɡɜŬŰɧŰɖŰŬ ůɡůůɤɛɎŰɤůɖɠ əŬɘ ˊɟɧůɗŮŰŮɠ ŮŰɘəɏŰŮɠ ˊɚɖɟɞűɞɟɘɩɜ [404]. ȼ ˊɚŬŰűɧɟɛŬ 

MusEd [82] ˊɟɞůűɏɟŮɘ ɏɜŬ ɖɚŮəŰɟɞɜɘəɧ ŬˊɞɗŮŰɐɟɘɞ ŮəɛɎɗɖůɖɠ Ŭˊɧ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɘɐůɘɛɞ ˊɞɚɘŰɘůɛɘəɧ 

ˊŮɟɘŮɢɧɛŮɜɞ, ɞɟɔŬɜɤɛɏɜɞ ůŮ ɛŬɗɖůɘŬəɎ ŬɜŰɘəŮɑɛŮɜŬ. ɇɞ ɓŬůɘəɧ ˊɟɧɓɚɖɛŬ ˊɞɡ ˊɟɞůˊŬɗŮɑ ɜŬ ŮˊɘɚɨůŮɘ ɖ 

ˊɚŬŰűɧɟɛŬ ŮɑɜŬɘ ɖ ɔŮűɨɟɤůɖ Űɞɡ ɢɎůɛŬŰɞɠ ŬɜɎɛŮůŬ ůŰɖɜ ɞɟɞɚɞɔɑŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Ŭˊɧ Űɞɡɠ ŮˊŬɔɔŮɚɛŬŰɑŮɠ 

ɀɞɡůŮɘɞɚɧɔɞɡɠ ɔɘŬ ɜŬ ˊŮɟɘɔɟɎɣɞɡɜ ŰŬ ˊɞɚɘŰɘůɛɘəɎ ŬɜŰɘəŮɑɛŮɜŬ əŬɘ Űɞɡɠ ɛŬɗɖŰɏɠ/ŮəˊŬɘŭŮɡŰɘəɞɨɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ 

ɛɖɜ ŬɜŰɘɚŬɛɓɎɜɞɜŰŬɘ ˊɚɐɟɤɠ Űɘɠ ˊŮɟɘɔɟŬűɏɠ. ȼ MusEd ŭɖɛɘɞɡɟɔɐɗɖəŮ ɛŮŰɎ Ŭˊɧ ůɡɜŮɟɔŬůɑŬ ɛŮŰŬɝɨ ůɢɞɚŮɑɤɜ əŬɘ 

ɛɞɡůŮɑɤɜ ɔɘŬ ɜŬ ŬɜŰɘɛŮŰɤˊɑůŮɘ Űɞ ˊŬɟŬˊɎɜɤ ˊɟɧɓɚɖɛŬ. ȼ ˊɚŬŰűɧɟɛŬ ˊɟɞůűɏɟŮɘ ŬɜɞɘɢŰɐ ˊɟɧůɓŬůɖ ůŰɞɡɠ ˊɧɟɞɡɠ 

Ůɜɧɠ ɛɞɡůŮɑɞɡ əŬɘ ůŮ ŮɟɔŬɚŮɑŬ ŭɖɛɘɞɡɟɔɑŬɠ ɣɖűɘŬəɩɜ ůɖɛŮɘɩůŮɤɜ, ůŮ ɛŬɗɖŰɏɠ əŬɘ ŮəˊŬɘŭŮɡŰɘəɞɨɠ. ɀɏůɤ Űɖɠ 
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ˊɚŬŰűɧɟɛŬɠ ɞɘ ɢɟɐůŰŮɠ ɛˊɞɟɞɨɜ ɜŬ ůɡɛɛŮŰɎůɢɞɡɜ ůŮ Ůɘəɞɜɘəɏɠ ɝŮɜŬɔɐůŮɘɠ ŭɖɛɘɞɡɟɔɖɛɏɜŮɠ Ŭˊɧ Űɞɡɠ ŮˊɘɛŮɚɖŰɏɠ 

Űɤɜ ɛɞɡůŮɑɤɜ, ɜŬ ŮɜŰɞˊɑůɞɡɜ ŮəɗɏɛŬŰŬ əŬɘ ɜŬ ŭɖɛɘɞɡɟɔɐůɞɡɜ ŮɝŬŰɞɛɘəŮɡɛɏɜŬ ɖɚŮəŰɟɞɜɘəɎ ɛŬɗɐɛŬŰŬ. Ƀɘ 

ŮəˊŬɘŭŮɡŰɘəɞɑ ɛˊɞɟɞɨɜ ɜŬ ŭɖɛɘɞɡɟɔɐůɞɡɜ ɡˊŮɟ-əŮɑɛŮɜɞ ɛŮ Űɖɜ ɡˊɞůŰɐɟɘɝɖ űɤŰɞɔɟŬűɘɩɜ əŬɘ ˊɚɖɟɞűɞɟɑŬɠ Ŭˊɧ 

Űɞɡɠ əŬŰŬɚɧɔɞɡɠ Űɞɡ ɛɞɡůŮɑɞɡ. ɀŮŰɎ Űɞ ɛɎɗɖɛŬ, ɞɘ ŮəˊŬɘŭŮɡŰɘəɞɑ ɞŭɖɔɞɨɜ Űɞɡɠ ɛŬɗɖŰɏɠ ůŰɞ ɢɩɟɞ Űɞɡ ɛɞɡůŮɑɞɡ, 

ɔɘŬ ɜŬ ŭɞɡɜ ɕɤɜŰŬɜɎ ŰŬ ŮəɗɏɛŬŰŬ ˊɞɡ ɔɜɤɟɑůŬɜŮ Ŭˊɧ Űɖɜ ɣɖűɘŬəɐ ˊɚŬŰűɧɟɛŬ. ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ ɞɘ ɛŬɗɖŰɏɠ 

ɛŬɗŬɑɜɞɡɜ ůŰɖɜ ˊɟɎɝɖ əŬɘ ɓŮɚŰɘɩɜɞɡɜ Űɘɠ ɔɜɤůŰɘəɏɠ Űɞɡɠ ɘəŬɜɧŰɖŰŮɠ. ɇŬ ɛŬɗɖůɘŬəɎ ŬɜŰɘəŮɑɛŮɜŬ ˊɞɡ 

ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ ɛˊɞɟɞɨɜ ɜŬ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ əŬɘ ɜŬ ŮɛˊɚɞɡŰɘůŰɞɨɜ ůŮ ɛŮŰŬɔŮɜɏůŰŮɟɞ ɢɟɧɜɞ. 

 

ȺəˊŬɘŭŮɡŰɘəɎ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ŮɜůɤɛŬŰɩɜɞɡɜ Űɖ ɗŮɤɟɑŬ Űɖɠ əɘɜɞɨɛŮɜɖɠ ɛɎɗɖůɖɠ. ȼ 

əɘɜɞɨɛŮɜɖ ɛɎɗɖůɖ ŮɑɜŬɘ ɏɜŬ ůɨɔɢɟɞɜɞ əŬɘ ŮɝŬɘɟŮŰɘəɎ ŬˊɞŰŮɚŮůɛŬŰɘəɧ ɧˊɚɞ ůŰɖ ŭɘɎɗŮůɖ Űɞɡ əɎɗŮ ŮəˊŬɘŭŮɡŰɘəɞɨ 

əŬɘ ˊŬɟɏɢŮɘ ɛɘŬ ůŮɘɟɎ ˊɚŮɞɜŮəŰɖɛɎŰɤɜ ɧˊɤɠ ɖ űɞɟɖŰɧŰɖŰŬ, ɖ əɘɜɖŰɘəɧŰɖŰŬ Űɤɜ ɢɟɖůŰɩɜ, ɖ ŭɘŬˊŮɟŬŰɧŰɖŰŬ, ɖ 

ˊŮɟɘɓɎɚɚɞɡůŬ ɔɜɩůɖ əŬɘ ɖ ɎɛŮůɖ ŬɚɚɖɚŮˊɑŭɟŬůɖ ɛŮ Űɞ ŮɝɤŰŮɟɘəɧ ˊŮɟɘɓɎɚɚɞɜ [403]. ȾɎɗŮ ůɨɔɢɟɞɜɖ ŮəˊŬɘŭŮɡŰɘəɐ 

ˊɚŬŰűɧɟɛŬ ɗŬ ˊɟɏˊŮɘ ɜŬ ˊŬɟɏɢŮɘ əɘɜɖŰɏɠ ɡˊɖɟŮůɑŮɠ ůŮ ŮəˊŬɘŭŮɡŰɘəɞɨɠ əŬɘ űɞɘŰɖŰɏɠ. ȼ ˊɚŬŰűɧɟɛŬ LAMP/Pulu [87] 

ŮɑɜŬɘ ɛɘŬ əɘɜɖŰɐ ɣɖűɘŬəɐ ˊɚŬŰűɧɟɛŬ ɝŮɜɎɔɖůɖɠ əŬɘ ɛɎɗɖůɖɠ ˊɞɡ ɡɚɞˊɞɘŮɑ ɢŬɟŬəŰɖɟɘůŰɘəɎ Ŭˊɧ Űɘɠ ɗŮɤɟɑŮɠ Űɖɠ 

əɘɜɖŰɐɠ əŬɘ Űɖɠ ůɡɜŮɟɔŬŰɘəɐɠ ɛɎɗɖůɖɠ. ȼ LAMP/Pulu ˊŬɟɞŰɟɨɜŮɘ Űɞɡɠ ɛŬɗɖŰɏɠ ɜŬ ůɡɛɛŮŰɎůɢɞɡɜ ůŰɖ ŭɘŬŭɘəŬůɑŬ 

Űɖɠ ɛɎɗɖůɖɠ, ŭɘŮɟŮɡɜɩɜŰŬɠ ɛɘŬ ŰɞˊɞɗŮůɑŬ əɚɖɟɞɜɞɛɘɎɠ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ əɘɜɖŰɏɠ ůɡůəŮɡɏɠ. 

ȼ ˊɚŬŰűɧɟɛŬ ŮˊɘŰɟɏˊŮɘ ůŰɞɡɠ ɛŬɗɖŰɏɠ əŬɘ Űɞɡɠ ŮəˊŬɘŭŮɡŰɘəɞɨɠ ɜŬ ůɡɜŮɘůűɏɟɞɡɜ ˊɟɞůɤˊɘəɧ ˊŮɟɘŮɢɧɛŮɜɞ ɛŮ ɓɎůɖ 

Űɘɠ ŮɛˊŮɘɟɑŮɠ Űɞɡɠ ɐ ɜŬ ůɡɛɛŮŰɏɢɞɡɜ ůŮ ŮəˊŬɘŭŮɡŰɘəɏɠ ůɡɕɖŰɐůŮɘɠ. ɆŰɖɜ LAMP/Pulu, ɞɘ ɛŬɗɖŰɏɠ ɛŬɗŬɑɜɞɡɜ əŬɘ 

əŬŰŬůəŮɡɎɕɞɡɜ ˊɟɞůɤˊɘəɏɠ ŮɛˊŮɘɟɑŮɠ ɛɏůɤ ɞɛŬŭɘəɐɠ ŮɟɔŬůɑŬɠ, ůɡɜŮɟɔŬůɑŬɠ əŬɘ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ ůŮ ɛɘəɟɏɠ 

ɞɛɎŭŮɠ. ȼ LAMP/Pulu əɎɜŮɘ ɏɜŬ ˊɟɩŰɞ ɓɐɛŬ ˊɟɞɠ Űɖɜ ɞɟɔɎɜɤůɖ ŮəˊŬɘŭŮɡŰɘəɩɜ ˊɚɖɟɞűɞɟɘɩɜ ůŮ ɛɞɜɎŭŮɠ. ȷɡŰɏɠ 

ɞɘ ɛɞɜɎŭŮɠ ŮɑɜŬɘ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɘɐůɘɛŮɠ ŬɚɚɎ ŭŮɜ ŮɑɜŬɘ ŬɜŮɝɎɟŰɖŰŮɠ Ŭˊɧ Űɖɜ ˊɚŬŰűɧɟɛŬ, əŬɗɩɠ ɛˊɞɟɞɨɜ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɛɧɜɞ ɛɏůŬ ůŰɖɜ ˊɚŬŰűɧɟɛŬ.  

 

ȺəˊŬɘŭŮɡŰɘəɎ ˊɞɚɘŰɘůɛɘəɎ ůɞɓŬɟɎ ˊŬɘɢɜɑŭɘŬ. ɀɘŬ ˊɚŬŰűɧɟɛŬ ɔɘŬ Űɖɜ ˊɞɚɘŰɘůɛɘəɐ ŮəˊŬɑŭŮɡůɖ əŬɘ Űɖ ŭɘŬ ɓɑɞɡ 

ɛɎɗɖůɖ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ŮɟɔŬůɑŬ [84], ˊɞɡ ůɡɜŭɡɎɕŮɘ Űɖɜ Ů́ Ŭɡɝɖɛɏɜɖ ɟ́ŬɔɛŬŰɘəɧŰɖŰŬ əŬɘ ŰŬ ɣɖűɘŬəɎ 

Ŭ́ɘɢɜɑŭɘŬ. Ƀɘ Chantzi et al. əŬŰŬɚɐɔɞɡɜ ůŰɞ ůɡɛˊɏɟŬůɛŬ ɧŰɘ ɛŮ Űɖɜ ŮɜŬůɢɧɚɖůɖ ɛŬɗɖŰɩɜ ɛŮ ˊɞɚɘŰɘůɛɘəɎ ɗɏɛŬŰŬ, ɖ 

əɚɖɟɞɜɞɛɘɎ ɛŮŰŬɚŬɛˊŬŭŮɨŮŰŬɘ ůŰɘɠ ŮˊɧɛŮɜŮɠ ɔŮɜɘɏɠ əŬɘ ˊŬɟŬɛɏɜŮɘ ɕɤɜŰŬɜɐ. ȰɜŬ ɣɖűɘŬəɧ ˊŬɘɢɜɑŭɘ ˊɞɡ ɡˊɞůŰɖɟɑɕŮɘ 

Űɖɜ ˊɞɚɘŰɘůɛɘəɐ ɛɎɗɖůɖ ůŮ ɛŮŰŬɜɎůŰŮɠ, ɛɏɟɞɠ Űɞɡ ŮɡɟɤˊŬɥəɞɨ ɏɟɔɞɡ MASELTOV, ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ŮɟɔŬůɑŬ 

[85]. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ɞɘ ɢɟɐůŰŮɠ (ɛŮŰŬɜɎůŰŮɠ ůŮ ɏɜŬ ɜɏɞ ɛɏɟɞɠ) ɛŬɗŬɑɜɞɡɜ Űɘɠ ˊɞɚɘŰɘůŰɘəɏɠ ŭɘŬűɞɟɏɠ ˊɞɡ 

ɡˊɎɟɢɞɡɜ ůŰɞ ɜɏɞ Űɞɡɠ Űɧˊɞ ůŮ ůɢɏůɖ ɛŮ ŬɡŰɎ ˊɞɡ ɏɢɞɡɜ ɛɎɗŮɘ ůŰɖɜ ˊŮɟɘɞɢɐ ˊɞɡ ɔŮɜɜɐɗɖəŬɜ. Ƀ ɢɟɐůŰɖɠ/ˊŬɑɢŰɖɠ 

ŮɜŬɚɚɎůůŮŰŬɘ ɛŮŰŬɝɨ ŭɨɞ ŭɘŬűɞɟŮŰɘəɩɜ ŭɘŬůŰɎůŮɤɜ əŬɗɩɠ ˊŬɑɕŮɘ. ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ, ɓɚɏˊŮɘ Űɘɠ ŭɘŬűɞɟɏɠ, 

ŬəɞɚɞɡɗɩɜŰŬɠ Űɖ ŭɘɐɔɖůɖ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ, ɛŬɗŬɑɜŮɘ ɛɏůɤ Űɖɠ ŬɜŬɚɞɔɑŬɠ ɔɘŬ Űɘɠ ˊɞɚɘŰɘůɛɘəɏɠ ŭɘŬűɞɟɏɠ ˊɞɡ 

ˊɟɞəɨˊŰɞɡɜ əŬɘ Űɞɡɠ Űɟɧˊɞɡɠ ɜŬ Űɘɠ ŬɜŰɘɛŮŰɤˊɑůŮɘ.  

 

ȺəˊŬɘŭŮɡŰɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ɔɘŬ ˊɞɚɘŰɘůɛɘəɞɨɠ űɞɟŮɑɠ. Ƀɘ ˊɞɚɘŰɘůɛɘəɞɑ űɞɟŮɑɠ (ˊ.ɢ. ɛɞɡůŮɑŬ, ɔəŬɚŮɟɑ Űɏɢɜɖɠ, 

ŬɟɢŬɘɞɚɞɔɘəɞɑ ɢɩɟɞɘ) ˊɟɞůŮɚəɨɞɡɜ əɎɗŮ ɢɟɧɜɞ ŮəŬŰɞɜŰɎŭŮɠ ɢɘɚɘɎŭŮɠ ɛŬɗɖŰɏɠ əŬɘ ŮəˊŬɘŭŮɡŰɘəɞɨɠ ůŮ ɧɚɞ Űɞɜ 

əɧůɛɞ. ɇɞ ɔŮɔɞɜɧɠ ŬɡŰɧ ɤɗŮɑ Űɞɡɠ űɞɟŮɑɠ ɜŬ Ŭəɞɚɞɡɗɐůɞɡɜ Űɖɜ Ůɝɏɚɘɝɖ əŬɘ ɜŬ ɚŮɘŰɞɡɟɔɐůɞɡɜ ŮəˊŬɘŭŮɡŰɘəɏɠ 

ˊɞɚɘŰɘůɛɘəɏɠ ɣɖűɘŬəɏɠ ŮűŬɟɛɞɔɏɠ ˊɞɡ ŬˊŮɡɗɨɜɞɜŰŬɘ ůŰɞ ůɡɔəŮəɟɘɛɏɜɞ əɞɘɜɧ [88].  ȺɘŭɘəɧŰŮɟŬ, ˊɞɚɚɎ ˊɞɚɘŰɘůɛɘəɎ 

ɘŭɟɨɛŬŰŬ, ɧˊɤɠ Űɞ ɀɞɡůŮɑɞ Űɖɠ ȷəɟɧˊɞɚɖɠ16 əŬɘ ɖ Tate Gallery17 ůŰɞ ȿɞɜŭɑɜɞ, ŭɖɛɘɞɨɟɔɖůŬɜ ŭɘŬŭɟŬůŰɘəɏɠ 

ɘůŰɞůŮɚɑŭŮɠ ɛŮ ŮəˊŬɘŭŮɡŰɘəɏɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ˊɞɡ ŭɘŬŰɑɗŮɜŰŬɘ ůŰɞɡɠ ɛŬɗɖŰɏɠ əŬɘ Űɞɡɠ ŮəˊŬɘŭŮɡŰɘəɞɨɠ. ɇɞ ɀɞɡůŮɑɞ 

Űɖɠ ȷəɟɧˊɞɚɖɠ ˊɟɞůűɏɟŮɘ Űɖɜ ɡˊɖɟŮůɑŬ çȷɗɖɜɎ, ɖ ɗŮɎ Űɖɠ ȷəɟɧˊɞɚɖɠè18, ɛɑŬ Ůɘəɞɜɘəɐ ˊŮɟɘɐɔɖůɖ ɔɘŬ ɜŬ ɛɎɗɞɡɜ 

ɞɘ ɛŬɗɖŰɏɠ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɖ ɗŮɎ ȷɗɖɜɎ əŬɘ Űɞ ɀɞɡůŮɑɞ ȷəɟɧˊɞɚɖɠ. H Tate Gallery ˊɟɞůűɏɟŮɘ ŮəˊŬɘŭŮɡŰɘəɞɨɠ 

 
16 http://www.theacropolismuseum.gr/ 
17 http://www.tate.org.uk 
18 http://www.acropolis-athena.gr/ 



31 
 

ˊɧɟɞɡɠ ɛŮ Űɖ ɛɞɟűɐ ŭɘŬɔɤɜɘůɛɎŰɤɜ, ůɡɕɖŰɐůŮɤɜ ɐ ůɡɚɚɞɔɩɜ19. Ⱥˊɘˊɚɏɞɜ, ˊɞɚɚɞɑ ˊɞɚɘŰɘůɛɘəɞɑ ɞɟɔŬɜɘůɛɞɑ ůŮ ɧɚɞ 

Űɞɜ əɧůɛɞ ɏɢɞɡɜ ŬˊɞəŰɐůŮɘ ŮűŬɟɛɞɔɏɠ əɘɜɖŰɐɠ ɛɎɗɖůɖɠ ɔɘŬ ɜŬ ˊɟɞůűɏɟɞɡɜ ˊɚɞɡůɘɧŰŮɟŮɠ ŮɛˊŮɘɟɑŮɠ ɛɎɗɖůɖɠ ůŰɞɡɠ 

ŮˊɘůəɏˊŰŮɠ Űɞɡɠ ɧˊɤɠ Űɞ The Metropolitan Museum of Art20. ɃɟɔŬɜɘůɛɞɑ ůŮ ˊɞɚɚɏɠ ɢɩɟŮɠ ɏɢɞɡɜ ŬɜŬˊŰɨɝŮɘ 

ŭɘɎűɞɟŬ ɣɖűɘŬəɎ ˊɞɚɘŰɘůɛɘəɎ ŬɟɢŮɑŬ ɔɘŬ ŮəˊŬɘŭŮɡŰɘəɞɨɠ ůəɞˊɞɨɠ [89]. ȰɜŬɠ Ŭɟɘɗɛɧɠ ŬˊɞɗŮŰɖɟɑɤɜ ɛŮ ŬɜŰɘəŮɑɛŮɜŬ 

ˊɞɚɘŰɘůɛɘəɐɠ ɛɎɗɖůɖɠ, ɧˊɤɠ ɖ ˊɚŬŰűɧɟɛŬ Europeana21 əŬɘ ɖ ˊɚŬŰűɧɟɛŬ ARIADNE22 ŮɑɜŬɘ Ůˊɑůɖɠ ŭɘŬɗɏůɘɛŬ ɔɘŬ 

ŮəˊŬɘŭŮɡŰɘəɞɨɠ əŬɘ ɛŬɗɖŰɏɠ.  

 

ȺəˊŬɘŭŮɡŰɘəɎ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ůɢŮŭɘŬůɛɏɜŬ Ŭˊɧ ŮəˊŬɘŭŮɡŰɘəɞɨɠ ɔɘŬ ˊɞɚɘŰɘůɛɘəɞɨɠ űɞɟŮɑɠ. ɆŮ 

ɞɟɘůɛɏɜŮɠ ˊŮɟɘˊŰɩůŮɘɠ ɐŰŬɜ ɞɘ ŮəˊŬɘŭŮɡŰɘəɞɑ ˊɞɡ ůɢŮŭɑŬůŬɜ əŬɘ ɡɚɞˊɞɑɖůŬɜ ŭɘɎűɞɟŮɠ ŮəˊŬɘŭŮɡŰɘəɏɠ 

ŭɟŬůŰɖɟɘɧŰɖŰŮɠ əŬɘ ɏɟɔŬ ůɢŮŰɘəɏɠ ɛŮ ɏɜŬ ˊɞɚɘŰɘůŰɘəɧ ɑŭɟɡɛŬ. ɄŬɟŬŭŮɑɔɛŬŰŬ ŬɡŰɩɜ Űɤɜ ɏɟɔɤɜ ŮɑɜŬɘ Űɞ MUSE [90], 

Űɞ MuseumScouts [91] əŬɘ Űɞ Myartspace [92]. ɇɞ MUSE ŮˊɘŰɟɏˊŮɘ ůŮ ɛŬɗɖŰɏɠ ɜŬ ůɢŮŭɘɎůɞɡɜ əŬɘ ɜŬ 

əŬŰŬůəŮɡɎůɞɡɜ ɏɜŬ Ůɘəɞɜɘəɧ ɛɞɡůŮɑɞ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, Űɞ ɏɟɔɞ ŬˊɞŰŮɚŮɑŰɞ Ŭˊɧ ɛɘŬ Ŭɟɢɘəɐ űɎůɖ ɧˊɞɡ ɞɘ 

ɛŬɗɖŰɏɠ ŮˊɘůəɏűɗɖəŬɜ Űɞ ɛɞɡůŮɑɞ əŬɘ ŮəŰɏɚŮůŬɜ ůɡɔəŮəɟɘɛɏɜŮɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ (ŭɖɛɘɞɡɟɔɘəɧ ˊŬɘɢɜɑŭɘ əŬɘ 

ˊŮɘɟŬɛŬŰɘůɛɧɠ). ȷəɞɚɞɨɗɖůŮ ɖ ůɡɚɚɞɔɐ ŭŮŭɞɛɏɜɤɜ ɧˊɞɡ ɞɘ ɛŬɗɖŰɏɠ ŰŬɝɘɜɧɛɖůŬɜ, əŬŰɖɔɞɟɘɞˊɞɑɖůŬɜ əŬɘ 

ŬɜɏɚɡůŬɜ ŰŬ ŮəɗɏɛŬŰŬ. ɆŰɖ ůɡɜɏɢŮɘŬ, ŮəűɩɜɖůŬɜ ˊɟɞűɞɟɘəɏɠ ˊŬɟɞɡůɘɎůŮɘɠ Űɤɜ ŮəɗŮɛɎŰɤɜ ˊɞɡ Ůˊɑůɖɠ 

ůɡɜŮɚɏɔɖůŬɜ ɔɘŬ Ŭɝɘɞɚɧɔɖůɖ Ŭˊɧ Űɞɡɠ ůɡɛɛŬɗɖŰɏɠ Űɞɡɠ. ɇŮɚɘəɧɠ ůəɞˊɧɠ Űɞɡ MUSE ɐŰŬɜ ɖ ŬˊɧəŰɖůɖ 

ůɡɜŮɟɔŬŰɘəɩɜ ɛŬɗɖůɘŬəɩɜ ɘəŬɜɞŰɐŰɤɜ əŬɘ ɜɏŬɠ ˊɟɞůɤˊɘəɐɠ əŬɘ ůɡɚɚɞɔɘəɐɠ ɔɜɩůɖɠ Ŭˊɧ Űɞɡɠ ɛŬɗɖŰɏɠ.  To 

MuseumScouts ŮɛˊɚɏəŮɘ ɛŬɗɖŰɏɠ, ŮəˊŬɘŭŮɡŰɘəɞɨɠ, ŮˊɘɛŮɚɖŰɏɠ ɛɞɡůŮɑɤɜ əŬɘ ŮɟŮɡɜɖŰɏɠ ŭɘŬűɧɟɤɜ ŮɡɟɤˊŬɥəɩɜ 

ɢɤɟɩɜ. Ƀɘ ɢɟɐůŰŮɠ ŮɜɗŬɟɟɨɜɞɜŰŬɘ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůɞɡɜ Űɖɜ ˊɚɖɟɞűɞɟɑŬ ˊɞɡ ůɡɚɚɏɔɞɡɜ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ 

ŮəˊŬɘŭŮɡŰɘəɩɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ɔɘŬ ɜŬ ůɢŮŭɘɎůɞɡɜ ɛɘəɟɏɠ ˊɞɚɡɛŮůɘəɏɠ ŮəˊŬɘŭŮɡŰɘəɏɠ ˊŬɟɞɡůɘɎůŮɘɠ ɛŮ ůɡɜŮɟɔŬŰɘəɎ 

ŮɟɔŬɚŮɑŬ ůɡɔɔɟŬűɐɠ. Ɇəɞˊɧɠ ŮɑɜŬɘ ɖ ŬˊɧəŰɖůɖ ɔɜɩůɖɠ əŬɘ ŮˊɘəɞɘɜɤɜɑŬɠ ɛŮŰŬɝɨ Űɤɜ ɛŬɗɖŰɩɜ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, 

əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ ɛɘŬɠ ŮˊɑůəŮɣɖɠ ůŮ ɏɜŬ ɛɞɡůŮɑɞ, ɞɘ ɛŬɗɖŰɏɠ ŮɟŮɡɜɞɨɜ ŭɘɎűɞɟŬ ŮəɗɏɛŬŰŬ, Ůɜɩ ůɡɚɚɏɔɞɡɜ 

ˊɚɖɟɞűɞɟɑŬ ůŮ ɛɞɟűɐ ůɖɛŮɘɩůŮɤɜ əŬɘ űɤŰɞɔɟŬűɘɩɜ. ɆŰɖ ůɡɜɏɢŮɘŬ, ɞɘ ɛŬɗɖŰɏɠ ŭɞɡɚŮɨɞɡɜ ůŮ ɞɛɎŭŮɠ ɔɘŬ ɜŬ 

ŭɖɛɘɞɡɟɔɐůɞɡɜ ŭɘŬŭɟŬůŰɘəɏɠ ˊɞɚɡɛŮůɘəɏɠ ˊŬɟɞɡůɘɎůŮɘɠ ɔɘŬ ŰŬ ŮəɗɏɛŬŰŬ ˊɞɡ ɗŬ ŮɜɖɛŮɟɩɜɞɡɜ Űɞɡɠ ůɡɛɛŬɗɖŰɏɠ 

Űɞɡɠ. ɇɞ Myartspace ŮɑɜŬɘ ɛɘŬ ɣɖűɘŬəɐ ɡˊɖɟŮůɑŬ ˊɞɡ ɚŮɘŰɞɡɟɔŮɑ ůŮ əɘɜɖŰɏɠ ůɡůəŮɡɏɠ ůəɞˊŮɨɞɜŰŬɠ ůŰɖɜ ɛɎɗɖůɖ 

ɛɏůɤ ŮɟɤŰɐůŮɤɜ. ȼ ɡˊɖɟŮůɑŬ ŮˊɘŰɟɏˊŮɘ ůŰɞɡɠ ɛŬɗɖŰɏɠ ɜŬ ůɡɚɚɏɝɞɡɜ ˊɚɖɟɞűɞɟɑŬ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ ɛɘŬɠ 

Ůɝɤůɢɞɚɘəɐɠ ˊɞɚɘŰɘůŰɘəɐɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ əŬɘ ɜŬ Űɖɜ ůŰŮɑɚɞɡɜ ůŮ ɏɜŬɜ ŭɘŬŭɘəŰɡŬəɧ ɘůŰɧŰɞˊɞ ɧˊɞɡ ɛˊɞɟɞɨɜ ɜŬ Űɖɜ 

ŭɞɡɜ, ɜŬ Űɖɜ ŭɘŬɛɞɘɟŬůŰɞɨɜ əŬɘ ɜŬ Űɖɜ ˊŬɟɞɡůɘɎůɞɡɜ ůŰɞɡɠ ůɡɛɛŬɗɖŰɏɠ Űɞɡɠ ůŰɖɜ ŰɎɝɖ. 

Ⱥˊɘˊɚɏɞɜ, ɞɘ ŮəˊŬɘŭŮɡŰɘəɞɑ ɢɟɖůɘɛɞˊɞɘɞɨɜ ŭɘɎűɞɟŮɠ ŰŮɢɜɞɚɞɔɘəɏɠ ˊɚŬŰűɧɟɛŮɠ, ŮɟɔŬɚŮɑŬ əŬɘ ŮűŬɟɛɞɔɏɠ 

ɡˊɞůŰɐɟɘɝɖɠ Űɖɠ ɛɎɗɖůɖɠ əŬɘ Űɖɠ ŭɘŭŬůəŬɚɑŬɠ ɔɘŬ Űɞɜ ˊɞɚɘŰɘůɛɧ. ɇɏŰɞɘŬ ˊŬɟŬŭŮɑɔɛŬŰŬ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ əɘɜɖŰɏɠ 

ŮűŬɟɛɞɔɏɠ ɧˊɤɠ Űɞ QuesTInSitu: The Game [93] ɐ ˊŬɘɢɜɑŭɘŬ Ŭɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ɧˊɤɠ Űɞ EMMAP [94]. 

ɇɞ QuesTInSitu: The Game ɡˊɞůŰɖɟɑɕŮɘ Űɖɜ ŮəˊŬɘŭŮɡŰɘəɐ ŭɘŬŭɘəŬůɑŬ ůŮ ɏɜŬ ůɨɔɢɟɞɜɞ ɛɞɡůŮɑɞ Űɏɢɜɖɠ. Ƀɘ 

ɢɟɐůŰŮɠ/ɛŬɗɖŰɏɠ ˊŬɑɕɞɡɜ Űɞ ˊŬɘɢɜɑŭɘ ɛɏůŬ ůŮ ɏɜŬ ɛɞɡůŮɑɞ ɛɏůɤ Űɤɜ əɘɜɖŰɩɜ Űɞɡɠ ůɡůəŮɡɩɜ. ȾɎɗŮ ɛŬɗɖŰɐɠ 

ŬˊŬɜŰɎ ůŮ ŮɟɤŰɐůŮɘɠ ɔŮɤ-ŰɞˊɞɗŮůɑŬɠ ɧůŮɠ űɞɟɏɠ ɢɟŮɘɎɕŮŰŬɘ ɛɏɢɟɘ ɜŬ ɓɟŮɘ Űɖ ůɤůŰɐ ŬˊɎɜŰɖůɖ. ɆŰɞɘɢŮɑŬ Űɞɡ 

ˊŬɘɢɜɘŭɘɞɨ, ɧˊɤɠ ɓɞɖɗɐɛŬŰŬ ůŮ ŮɟɤŰɐůŮɘɠ əŬɘ Ůˊɘˊɚɏɞɜ ɛˊɧɜɞɡɠ, ˊɟɞůűɏɟɞɜŰŬɘ Ŭˊɧ Űɞ ˊŬɘɢɜɑŭɘŬ ɔɘŬ ɜŬ ˊɟɞɤɗɖɗŮɑ 

ɖ ůəɏɣɖ əŬɘ ɖ Ŭˊɧŭɞůɖ Űɤɜ ɛŬɗɖŰɩɜ. ɆŰɞ ˊŬɘɢɜɑŭɘ EMMAP ɞɘ ɛŬɗɖŰɏɠ ˊŮɟɘűɏɟɞɜŰŬɘ ůŮ ɏɜŬɜ ˊɞɚɘŰɘůŰɘəɧ ɢɩɟɞ əŬɘ 

ɢɟɖůɘɛɞˊɞɘɞɨɜ əɘɜɖŰɏɠ ůɡůəŮɡɏɠ ɔɘŬ ɜŬ ŭɞɡɜ ˊɞɚɘŰɘůɛɘəɐ ˊɚɖɟɞűɞɟɑŬ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ. Ƀ 

ŮɜŰɞˊɘůɛɧɠ Űɖɠ ɗɏůɖɠ ůŰɖɜ ɞˊɞɑŬ ɗŬ ŮɛűŬɜɘůŰŮɑ ɖ ˊɚɖɟɞűɞɟɑŬ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛɏůɤ əɤŭɘəɩɜ QR. ɇɞ ˊŬɘɢɜɑŭɘ 

ŭɖɛɘɞɡɟɔŮɑ ɏɜŬ ɛŬɗɖůɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ ˊŬɜŰɞɨ ůŰɞ ɢɩɟɞ. 

Ƀ ˊɑɜŬəŬɠ 2.6 ŭŮɑɢɜŮɘ Űɘɠ ɞɛɞɘɧŰɖŰŮɠ əŬɘ Űɘɠ ŭɘŬűɞɟɏɠ ɛŮŰŬɝɨ ŮəˊŬɘŭŮɡŰɘəɩɜ ɣɖűɘŬəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ 

ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ ˊɞɚɘŰɘůɛɘəɎ ŭŮŭɞɛɏɜŬ. Ƀ ˊɑɜŬəŬɠ ŬəɞɚɞɡɗŮɑ Űɖ ŭɘŬɛɧɟűɤůɖ ɔɟŬɛɛɩɜ əŬɘ ůŰɖɚɩɜ Űɞɡ ˊɑɜŬəŬ 2.1. 

 

 
19 https://www.tate.org.uk/art/student-resource 
20 http://www.metmuseum.org/visit/met-app 
21 http://www.europeana.eu 
22 http://www.ariadne-infrastructure.eu/ 
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MedcGame [81]       X               

MusEd [82]       X               

Castle Route [83]       X      X         

AR and Gamification Platform 

[84] 

    X  X            X   

MASELTOV [85]      X X            X   

LAMP/Pulu [87]    Ⱥɂ  X X               

The Acropolis Museum    ȺɆ  ɉ ɉ  ɇ

Ŭ 

ɉ ɉ      ɉ     

Tate Gallery London    ȺɆ   ɉ  ɇ

Ŭ 

           ɉ 

The Metropolitan Museum of Art    ȺɆ  ɉ ɉ  ɇ

Ŭ 

       ɉ    ɉ 

ARIADNE       X  X X X X X X X X X X X X X 

MUSE [90]       X          X     

Europeana ɉ  ɉ   X ɉ ɉ ɉ ɉ ɉ ɉ ɉ ɉ ɉ ɉ ɉ ɉ ɉ ɉ ɉ 

MuseumScouts [91]       X          X     

Myartspace [92]       X          X     

QuesTInSitu: The Game [93]      X X               

EMMAP [94]     X X X               

 

 

2.2.5 ɆɡɛɛŮŰɞɢɘəɎ ɄŮɟɘɓɎɚɚɞɜŰŬ 

ɇŬ ůɡɛɛŮŰɞɢɘəɎ ɣɖűɘŬəɎ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ŮɜůɤɛŬŰɩɜɞɡɜ əŬɘ ɡˊɞůŰɖɟɑɕɞɡɜ Űɖɜ ɏɜɜɞɘŬ Űɖɠ 

ůɡɛɛŮŰɞɢɐɠ Űɞɡ əɞɘɜɞɨ, ůŰɖ ŭɘŬŭɘəŬůɑŬ Űɖɠ ůɡɚɚɞɔɐɠ ˊɞɚɘŰɘůɛɘəɩɜ ŭŮŭɞɛɏɜɤɜ. ȰɜŬ ůɡɛɛŮŰɞɢɘəɧ ˊŮɟɘɓɎɚɚɞɜ 

əŬɚŮɑ Űɞɡɠ ɢɟɐůŰŮɠ Űɞɡ, ˊɞɡ ŭŮɜ Ŭɜɐəɞɡɜ ůŮ əɎˊɞɘŬ əŮɜŰɟɘəɎ əŬɗɞŭɖɔɞɨɛŮɜɖ ɞɛɎŭŬ ɏɟɔɞɡ, ɜŬ ůɡɜŮɘůűɏɟɞɡɜ 

ɛɘəɟɏɠ ˊɞůɧŰɖŰŮɠ ˊŮɟɘŮɢɞɛɏɜɞɡ ůŰɖɜ ˊɚŬŰűɧɟɛŬ. Ƀ ɟɡɗɛɧɠ Ŭɨɝɖůɖɠ Űɤɜ ɢɟɖůŰɩɜ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ɞŭɖɔŮɑ ůŰɖɜ 

ŮəɗŮŰɘəɐ Ŭɨɝɖůɖ Űɤɜ ůɡɚɚŮɔɞɛɏɜɤɜ ŭŮŭɞɛɏɜɤɜ. Ⱥˊɞɛɏɜɤɠ, Űɞ ɓŬůɘəɧ ˊɚŮɞɜɏəŰɖɛŬ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ŰŬ 

ůɡɛɛŮŰɞɢɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ŮɑɜŬɘ ɧŰɘ ůɡɚɚɏɔɞɡɜ ŰŮɟɎůŰɘŮɠ ˊɞůɧŰɖŰŮɠ ˊɞɚɘŰɘůɛɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ, əɎŰɘ ˊɞɡ ŮɑɜŬɘ 

ɘŭɘŬɑŰŮɟŬ ŮˊɘɗɡɛɖŰɧ ɔɘŬ Űɞɡɠ ˊŬɟɎɔɞɜŰŮɠ (ŭɖɛɧůɘŮɠ Ŭɟɢɏɠ, ŮˊɘɢŮɘɟɐůŮɘɠ, ɎŰɞɛŬ) ˊɞɡ ɗŬ ɢɟɖůɘɛɞˊɞɘɐůɞɡɜ ɏɜŬ ŰɏŰɞɘɞ 

ůɨůŰɖɛŬ ɔɘŬ ůɡɚɚɞɔɐ ŭŮŭɞɛɏɜɤɜ. Ⱥˊɑůɖɠ, ɞɘ ůɡɛɛŮŰɞɢɘəɏɠ ˊɚŬŰűɧɟɛŮɠ ɑůɤɠ ɜŬ ŮɑɜŬɘ ɖ ɛɞɜŬŭɘəɐ ŮűɘəŰɐ ɚɨůɖ ůŮ 

ˊŮɟɘɓɎɚɚɞɜŰŬ ɏɝɡˊɜɖɠ ˊɧɚɖɠ, ŰŬ ɧˊɞɘŬ ɏɢɞɡɜ ůŬɜ əɡɟɑŬɟɢɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ Űɖɜ ŬəɧɟŮůŰɖ çˊŮɑɜŬè ɔɘŬ 

ŬɝɘɞˊɞɘɐůɘɛŬ, ŬɝɘɧˊɘůŰŬ ŭŮŭɞɛɏɜŬ.  
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ɆɡɛɛŮŰɞɢɘəɎ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ɞɟɔŬɜɤɛɏɜŬ Ŭˊɧ ɛɞɡůŮɑŬ. Ʉɞɚɚɏɠ ŮɟŮɡɜɖŰɘəɏɠ ɞɛɎŭŮɠ ɏɢɞɡɜ ˊɟɞŰŮɑɜŮɘ 

əŬɘ ŮɘůɎɔŮɘ ůɡɛɛŮŰɞɢɘəɎ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ůŰɖ ŭɘŮɗɜɐ ɓɘɓɚɘɞɔɟŬűɑŬ. ȼ ˊɚŬŰűɧɟɛŬ MQUADRO 

ɡˊɞůŰɖɟɑɕŮɘ Űɖ ůɡɛɛŮŰɞɢɘəɐ ůɡɜŮɘůűɞɟɎ ˊŮɟɘŮɢɞɛɏɜɞɡ Ŭˊɧ Ůɘŭɘəɞɨɠ ɐ Űɞ əɞɘɜɧ, ɛŮ ůŰɧɢɞ Űɖ ɓŮɚŰɑɤůɖ Űɖɠ 

ŭɘŬŭɘəŰɡŬəɐɠ ˊɟɞůɓŬůɘɛɧŰɖŰŬɠ Űɤɜ ɛɞɡůŮɑɤɜ əŬɘ Űɖɜ ŮɜŮɟɔɧ ůɡɛɛŮŰɞɢɐ Űɞɡ əɞɘɜɞɨ ůŰɖɜ ůɡɜ-ŭɖɛɘɞɡɟɔɑŬ 

ˊŮɟɘŮɢɞɛɏɜɞɡ [21]. To Ancient Lives ŮɑɜŬɘ ɏɜŬ ɏɟɔɞ ˊɞɡ ɕɖŰɎ Ŭˊɧ ŮɗŮɚɞɜŰɏɠ ɜŬ ɛŮŰŬɔɟɎɣɞɡɜ ŬɟɢŬɑŬ ŮɚɚɖɜɘəɎ 

əŮɑɛŮɜŬ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ ůˊŬɟɎɔɛŬŰŬ Űɖɠ ůɡɚɚɞɔɐɠ Oxyrhynchus Papyri [100]. ȼ ŭɘŬŭɘəŰɡŬəɐ ˊɚŬŰűɧɟɛŬ 

Megalithic Portal ɤɗŮɑ Űɞɡɠ ɢɟɐůŰŮɠ ɜŬ ůɡɜŮɘůűɏɟɞɡɜ űɤŰɞɔɟŬűɑŮɠ ɛŮɔŬɚɘɗɘəɩɜ ŮɡɟɤˊŬɥəɩɜ ɛɜɖɛŮɑɤɜ [101]. ɇɞ 
ɣɖűɘŬəɧ ɏɟɔɞ CHESS ɡɚɞˊɞɘŮɑ ŮɝŬŰɞɛɘəŮɡɛɏɜɖ ŭɘŬŭɟŬůŰɘəɐ ɣɖűɘŬəɐ ŭɘɐɔɖůɖ ɘůŰɞɟɘɩɜ ůŮ ŬɟɢŬɘɞɚɞɔɘəɎ ɛɞɡůŮɑŬ 

əŬɘ ɤɗŮɑ Űɞɡɠ ŮˊɘůəɏˊŰŮɠ Űɞɡ ɛɞɡůŮɑɞɡ ɜŬ ůɡɜŮɘůűɏɟɞɡɜ Űɘɠ ŭɘəɏɠ Űɞɡɠ ŬˊɧɣŮɘɠ əŬɘ ŮɛˊŮɘɟɑŮɠ [106]. ȼ ůɡɛɛŮŰɞɢɘəɐ 
ˊɚŬŰűɧɟɛŬ Old Weather ůŰɞɢŮɨŮɘ ůŰɖ ůɡɚɚɞɔɐ ɗŮɟɛɞəɟŬůɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ ɘůŰɞɟɘəɎ ŬɟɢŮɑŬ ˊɚɞɑɤɜ əŬɘ ɕɖŰɎ 

Ŭˊɧ Űɞ əɞɘɜɧ ɜŬ ůɡɜŮɘůűɏɟŮɘ ůŰɖ ɛŮŰŬɔɟŬűɐ Űɤɜ ŬɟɢŮɑɤɜ ŬɡŰɩɜ [108]. ɇŬ ŬɟɢŮɑŬ ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ Űɞ ȸɟŮŰŬɜɘəɧ 

ȸŬůɘɚɘəɧ ɁŬɡŰɘəɧ əŬɘ ůɡɔəŮəɟɘɛɏɜŬ Ŭˊɧ ɛŮŰɟɐůŮɘɠ ˊɚɞɑɤɜ ˊɞɡ ɏˊɚŮɡůŬɜ Ŭˊɧ Űɞ 1905 ɏɤɠ Űɞ 1929, ɧˊɞɡ ɞɘ 

ɜŬɡŰɘəɞɑ əŬŰɏɔɟŬűŬɜ Űɖ ɗŮɟɛɞəɟŬůɑŬ, Űɞɜ ɎɜŮɛɞ əŬɘ ɎɚɚŬ əɚɘɛŬŰɘəɎ ŭŮŭɞɛɏɜŬ əɎɗŮ 4 ɩɟŮɠ. ȼ ŭɘŬŭɘəŰɡŬəɐ 

ůɡɛɛŮŰɞɢɘəɐ ˊɚŬŰűɧɟɛŬ New York Public Libraryôs Map Rectifier Project ɕɖŰɎ Ŭˊɧ Űɞ əɞɘɜɧ ɜŬ ůɡɜŮɘůűɏɟŮɘ Űɘɠ 

ɔɜɩůŮɘɠ Űɞɡ ůŰɖɜ ŮɡɗɡɔɟɎɛɛɘůɖ Űɤɜ ɘůŰɞɟɘəɩɜ ɢŬɟŰɩɜ Űɖɠ ɁɏŬɠ Ɉɧɟəɖɠ ɔɘŬ ɜŬ ŰŬɘɟɘɎɝɞɡɜ ˊɚɐɟɤɠ ɛŮ Űɞɡɠ 

ŬəɟɘɓŮɑɠ ůɨɔɢɟɞɜɞɡɠ ɢɎɟŰŮɠ [109]. ȼ ůɡɛɛŮŰɞɢɘəɐ ˊɚŬŰűɧɟɛŬ Wikipedian, ŮɑɜŬɘ ɛɘŬ ůɨɛˊɟŬɝɖ ɓɟŮŰŬɜɘəɩɜ 

ɛɞɡůŮɑɤɜ əŬɘ Űɖɠ ˊŬɔəɧůɛɘŬɠ ɣɖűɘŬəɐɠ ŮɔəɡəɚɞˊŬɑŭŮɘŬɠ Wikipedia, ˊɞɡ ɕɖŰɎ Ŭˊɧ Űɞɡɠ ɢɟɐůŰŮɠ ï ŮˊɘůəɏˊŰŮɠ Űɤɜ 

ɛɞɡůŮɑɤɜ ï ɜŬ ɓɔɎɚɞɡɜ űɤŰɞɔɟŬűɑŮɠ Ŭˊɧ ŰŬ ŮəɗɏɛŬŰŬ Űɤɜ ɛɞɡůŮɑɤɜ əŬɘ ɜŬ Űɘɠ ŬɜŮɓɎůɞɡɜ ůŰɖɜ ˊɚŬŰűɧɟɛŬ [110]. 
ȼ ůɡɛɛŮŰɞɢɘəɐ ˊɚŬŰűɧɟɛŬ Wir Waren So Frei ɕɖŰɎ Ŭˊɧ Űɞ əɞɘɜɧ ɜŬ ŬɜŮɓɎůŮɘ űɤŰɞɔɟŬűɑŮɠ əŬɘ Űɘɠ ɘůŰɞɟɑŮɠ ˊɑůɤ 

Ŭˊɧ Űɘɠ űɤŰɞɔɟŬűɑŮɠ ŬɡŰɏɠ, ˊɞɡ Ŭűɞɟɞɨɜ Űɖɜ ˊŰɩůɖ Űɞɡ ŰŮɑɢɞɡɠ Űɞɡ ȸŮɟɞɚɑɜɞɡ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ɣɖűɘɞˊɞɘŮɑ Űɘɠ 

űɤŰɞɔɟŬűɑŮɠ əŬɘ ŰŬ ɛɘəɟɞɨ-ɛɐəɞɡɠ űɑɚɛ Űɤɜ ɢɟɖůŰɩɜ [112]. ȼ ůɡɛɛŮŰɞɢɘəɐ ˊɚŬŰűɧɟɛŬ Wedding Fashion ɕɖŰɎ 
Ŭˊɧ Űɞ əɞɘɜɧ ɜŬ ůɡɜŮɘůűɏɟŮɘ űɤŰɞɔɟŬűɑŮɠ Ŭˊɧ ɟɞɨɢŬ ˊɞɡ űɞɟɏɗɖəŬɜ ůŮ ɔɎɛɞɡɠ Ŭˊɧ Űɞ 1840 ɏɤɠ ůɐɛŮɟŬ. ũɘŬ ɜŬ 

ŮɝŬůűŬɚɘůŰŮɑ ɖ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ ɢɟɐůɘɛɞɡ ɘůŰɞɟɘəɞɨ ŬɟɢŮɑɞɡ, ɧɚŮɠ ɞɘ əŬŰŬɢɤɟɐůŮɘɠ ůɡɜɞŭŮɨɞɜŰŬɘ Ŭˊɧ Űɞ ɏŰɞɠ Űɖɠ 

Ůəŭɐɚɤůɖɠ əŬɘ ŰŬ ɞɜɧɛŬŰŬ Űɖɠ ɜɨűɖɠ əŬɘ Űɞɡ ɔŬɛˊɟɞɨ [114]. 

 

ɆɡɛɛŮŰɞɢɘəɎ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ɞɟɔŬɜɤɛɏɜŬ Ŭˊɧ ˊŬɜŮˊɘůŰɐɛɘŬ. ȼ ůɡɛɛŮŰɞɢɘəɐ ˊɚŬŰűɧɟɛŬ Transcribe 

Bentham ɚŮɘŰɞɡɟɔŮɑ Ŭˊɧ Űɞ ɄŬɜŮˊɘůŰɐɛɘɞ UCL ůŰɖɜ ȷɔɔɚɑŬ əŬɘ ɕɖŰɎ Ŭˊɧ Űɞ əɞɘɜɧ ɜŬ ůɡɜŮɘůűɏɟɞɡɜ ůŰɖɜ 

ɞɚɞəɚɐɟɤůɖ ɛɘŬɠ ɛŮŰŬɔɟŬűɐɠ 12400 ůɡɔɔɟŬɛɛɎŰɤɜ Űɞɡ űɘɚɧůɞűɞɡ əŬɘ ɜɞɛɘəɞɨ Jeremy Bentham [107]. ȼ 

ůɡɛɛŮŰɞɢɘəɐ ˊɚŬŰűɧɟɛŬ Great War Archive Űɞɡ ɄŬɜŮˊɘůŰɖɛɑɞɡ Űɖɠ Ƀɝűɧɟŭɖɠ, ůɡɜɏɚŮɝŮ Ŭˊɧ ůɡɜŮɘůűɞɟɏɠ Űɞɡ 

əɞɘɜɞɨ 6500 ŬɜŰɘəŮɑɛŮɜŬ ˊɞɡ Ŭűɞɟɞɨɜ Űɞɜ ɄɟɩŰɞ ɄŬɔəɧůɛɘɞ ɄɧɚŮɛɞ [113]. ȼ ˊɚŬŰűɧɟɛŬ ɢɟɖůɘɛɞˊɞɘŮɑ ɚɞɔɘůɛɘəɧ 

CoCoCo23 ŬɜɞɘɢŰɞɨ əɩŭɘəŬ (ˊŮɟɘŮɢɧɛŮɜɞ ˊɞɡ ůɡɜŮɘůűɏɟŮŰŬɘ Ŭˊɧ əɞɘɜɧŰɖŰŬ) ɔɘŬ ɜŬ Űɞ ŭɘŬɗɏůŮɘ ůŮ ɞˊɞɘŬŭɐˊɞŰŮ 

Ɏɚɚɖ ˊɚŬŰűɧɟɛŬ ˊɞɡ ůɡɚɚɏɔŮɘ ˊŮɟɘŮɢɧɛŮɜɞ Ŭˊɧ Űɞɡɠ ɢɟɐůŰŮɠ Űɖɠ ɛɏůɤ Űɞɡ ȹɘŬŭɘəŰɨɞɡ.   

 

ɆɡɛɛŮŰɞɢɘəɎ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ɞɟɔŬɜɤɛɏɜŬ Ŭˊɧ ɓɘɓɚɘɞɗɐəŮɠ. ȼ ůɡɛɛŮŰɞɢɘəɐ ˊɚŬŰűɧɟɛŬ 

UK_Soundmap, ˊɞɡ ɡˊɞůŰɖɟɑɕŮŰŬɘ Ŭˊɧ Űɖ ȸɟŮŰŬɜɘəɐ ȸɘɓɚɘɞɗɐəɖ, ɕɖŰɎ Ŭˊɧ Űɞɡɠ ɢɟɐůŰŮɠ Űɖɠ ɜŬ əŬŰŬɔɟɎɣɞɡɜ 

ɐɢɞɡɠ Űɞɡ ůɐɛŮɟŬ əŬɘ ɜŬ Űɞɡɠ ůɡɜŮɘůűɏɟɞɡɜ ůŰɘɠ ɣɖűɘŬəɏɠ ůɡɚɚɞɔɏɠ Űɖɠ ȸɘɓɚɘɞɗɐəɖɠ [111]. Ƀɘ ɢɟɐůŰŮɠ 

əŬŰŬɔɟɎűɞɡɜ əŬɘ ůɡɜŮɘůűɏɟɞɡɜ Űɞɡɠ ɐɢɞɡɠ ɛɏůɤ Űɖɠ əɘɜɖŰɐɠ ŮűŬɟɛɞɔɐɠ Audioboo. Ƀɘ ɢɟɐůŰŮɠ ŮɔəŬɗɘůŰɞɨɜ ŬɡŰɐɜ 

Űɖɜ ŮűŬɟɛɞɔɐ ůŰɞ əɘɜɖŰɧ Űɞɡɠ, ˊɟŬɔɛŬŰɞˊɞɘɞɨɜ əŬŰŬɔɟŬűɏɠ əŬɘ, ůŰɖ ůɡɜɏɢŮɘŬ, Űɘɠ ŬɜŮɓɎɕɞɡɜ ɛŬɕɑ ɛŮ 

ˊŮɟɘűɟŬůŰɘəɎ ɛŮŰŬŭŮŭɞɛɏɜŬ ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɖɠ ɛɘŬɠ ɔŮɤɔɟŬűɘəɐɠ ŬɜŬűɞɟɎɠ.  

 

ɆɡɛɛŮŰɞɢɘəɎ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ɛŮ Űɞˊɘəɐ ŮɛɓɏɚŮɘŬ. ȼ ŭɘŬŭɘəŰɡŬəɐ ˊɚŬŰűɧɟɛŬ The Prow ŭɖɛɞůɘɞˊɞɘŮɑ 

ɘůŰɞɟɑŮɠ ɚŬɞɔɟŬűɘəɞɨ, ɘůŰɞɟɘəɞɨ, ɛɡɗɞɚɞɔɘəɞɨ əŬɘ ˊɞɚɘŰɘůɛɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ ɔɘŬ Űɘɠ ˊŮɟɘɞɢɏɠ Űɤɜ  Nelson, 

Tasman əŬɘ Marlborough ůŰɖ ɁɏŬ ȻɖɚŬɜŭɑŬ [24]. Ƀɘ ɢɟɐůŰŮɠ ɛˊɞɟɞɨɜ ɜŬ ůɡɜŮɘůűɏɟɞɡɜ Űɖ ŭɘəɐ Űɞɡɠ ɘůŰɞɟɑŬ, ˊɞɡ 

 
23 http://projects.oucs.ox.ac.uk/runcoco/resources/cococo.html 
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ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɖɜ ˊŬɟɎŭɞůɖ, Űɖɜ ɘůŰɞɟɑŬ əŬɘ Űɖɜ əɚɖɟɞɜɞɛɘɎ Űɤɜ Űɧˊɤɜ ŬɡŰɩɜ ɐ ɜŬ ůɢɞɚɘɎɕɞɡɜ Űɘɠ ɘůŰɞɟɑŮɠ Ɏɚɚɤɜ 

ɢɟɖůŰɩɜ, ůɡɜŮɘůűɏɟɞɜŰŬɠ ŮɜŮɟɔɎ ůŰɖ ůɡɚɚɞɔɐ ˊŮɟɘŮɢɞɛɏɜɞɡ ɔɘŬ Űɖɜ ˊɚŬŰűɧɟɛŬ. ȼ ˊɚŬŰűɧɟɛŬ 1001 Stories of 

Denmark ŮɑɜŬɘ ɛɘŬ ůɡɛɛŮŰɞɢɘəɐ ˊɞɚɘŰɘůɛɘəɐ ˊɚŬŰűɧɟɛŬ, ŬűɘŮɟɤɛɏɜɖ ůŰɖ ŭɘɐɔɖůɖ ɘůŰɞɟɘɩɜ Űɖɠ ȹŬɜɑŬɠ [96]. ȼ 

ˊɚŬŰűɧɟɛŬ əŬɚŮɑ Űɞ əɞɘɜɧ Űɖɠ ɜŬ ŮɝŮɟŮɡɜɐůŮɘ Űɘɠ ɘůŰɞɟɑŮɠ Űɖɠ əŬɘ ɜŬ ůɡɜŮɘůűɏɟŮɘ ˊɟɞůɤˊɘəɏɠ ɘůŰɞɟɑŮɠ ɐ ŮɛˊŮɘɟɑŮɠ 

Ŭˊɧ ɏɜŬ ɛɏɟɞɠ. Ƀɘ ɢɟɐůŰŮɠ ɛˊɞɟɞɨɜ ɜŬ ŭɖɛɘɞɡɟɔɐůɞɡɜ ˊɟɞůɤˊɘəɏɠ ŰŬɝɘŭɘɤŰɘəɏɠ ˊɞɟŮɑŮɠ ŬɚɚɎ əŬɘ ɜŬ ŮɛˊɜŮɡůŰɞɨɜ 

Ŭˊɧ Űɘɠ ˊɞɟŮɑŮɠ Ɏɚɚɤɜ ɢɟɖůŰɩɜ. ȼ ůɡɛɛŮŰɞɢɘəɐ ˊɚŬŰűɧɟɛŬ Bonanza, ɕɖŰɎ Ŭˊɧ Űɞ əɞɘɜɧ ɜŬ ɣɖűɑůɞɡɜ Űɞ 

ŬɔŬˊɖɛɏɜɞ Űɞɡɠ show, Ŭˊɧ Űɘɠ ŬɟɢŮɘŬəɏɠ ůɡɚɚɞɔɏɠ Ůɜɧɠ ŰɖɚŮɞˊŰɘəɞɨ əŬɜŬɚɘɞɨ ůŰɖ ȹŬɜɑŬ, ɔɘŬ ɜŬ ɣɖűɘɞˊɞɘɖɗŮɑ əŬɘ 

ɜŬ əŬŰŬůŰŮɑ ŭɘŬɗɏůɘɛɞ ůŰɞ əɞɘɜɧ [120]. 

 

ɆɡɛɛŮŰɞɢɘəɎ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ɛŮ ŭɘŮɗɜɐ ŮɛɓɏɚŮɘŬ. ȼ ŮɛɓɚɖɛŬŰɘəɐ ˊɞɚɘŰɘůɛɘəɐ ˊɚŬŰűɧɟɛŬ 

EUROPEANA ŮɑɜŬɘ ɏɜŬ ɏɟɔɞ ɢɟɖɛŬŰɞŭɞŰɞɨɛŮɜɞ Ŭˊɧ Űɖɜ ȺɡɟɤˊŬɥəɐ Ȱɜɤůɖ, ɖ ɞˊɞɑŬ űɘɚɞɝŮɜŮɑ ˊŮɟɘŮɢɧɛŮɜɞ Ŭˊɧ 

ˊɞɘəɑɚɞɡɠ ŰɞɛŮɑɠ Űɞɡ ɄɞɚɘŰɘůɛɞɨ əŬɘ Űɖɠ əɚɖɟɞɜɞɛɘɎɠ Űɞɡ, ŭɘŬůɡɜŭɏɞɜŰŬɠ ˊŮɟɘůůɧŰŮɟɞɡɠ Ŭˊɧ 2.500 ˊɞɚɘŰɘůɛɘəɞɨɠ 

ɞɟɔŬɜɘůɛɞɨɠ ůŮ ɞɚɧəɚɖɟɖ Űɖɜ Ⱥɡɟɩˊɖ [19]. ȼ Europeana, ŭŮɜ ɏɢŮɘ ůŬɜ əɨɟɘŬ ɚŮɘŰɞɡɟɔɑŬ Űɖɜ ŮɜŮɟɔɧ ůɡɜŮɘůűɞɟɎ 

ˊɚɖɟɞűɞɟɑŬɠ Ŭˊɧ Űɞ əɞɘɜɧ Űɖɠ, Ŭűɞɨ ůɡɜŭɏŮŰŬɘ ɛŮ ɏɜŬ ˊɚɐɗɞɠ ˊɞɚɘŰɘůɛɘəɩɜ űɞɟɏɤɜ əŬɘ ŮɟŮɡɜɖŰɩɜ ˊɞɡ 

ůɡɜŮɘůűɏɟɞɡɜ ˊŮɟɘŮɢɧɛŮɜɞ ůŮ ŬɡŰɐ, ŬɚɚɎ Űɖɜ ˊɟɞůűɏɟŮɘ ůŬɜ ůɡɛˊɚɖɟɤɛŬŰɘəɐ ɡˊɖɟŮůɑŬ ůŰɞ Ůɡɟɨ əɞɘɜɧ.  

 

ɆɡɜŮɟɔŬŰɘəɎ ůɡɛɛŮŰɞɢɘəɎ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ. ɇɞ ˊŮɟɘɓɎɚɚɞɜ Archaeopedia 3D [97] űɏɟɜŮɘ ůŮ ŮˊŬűɐ 

ŮɟŮɡɜɖŰɏɠ, ŬəŬŭɖɛŬɥəɞɨɠ əŬɗɖɔɖŰɏɠ əŬɘ űɞɘŰɖŰɏɠ ɛŮ ůəɞˊɧ Űɖ ůɡɜŮɟɔŬůɑŬ ůŮ ɏɟɔŬ əɡɓŮɟɜɞ-ŬɟɢŬɘɞɚɞɔɑŬɠ, 

ɄɞɚɘŰɘůɛɞɨ əŬɘ əɚɖɟɞɜɞɛɘɎɠ. ɇɞ MicroPasts ˊɟɞůűɏɟŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ůŰɞ Ůɡɟɨ əɞɘɜɧ ŬɚɚɎ əŬɘ ůŮ Ůɘŭɘəɞɨɠ ɜŬ 

ůɡɜŮɘůűɏɟɞɡɜ ɡɣɖɚɐɠ ˊɞɘɧŰɖŰŬɠ ŬɟɢŬɘɞɚɞɔɘəɐ, ɘůŰɞɟɘəɐ əŬɘ ˊɞɚɘŰɘůɛɘəɐ ˊɚɖɟɞűɞɟɑŬ [98]. Ƀɘ ɢɟɐůŰŮɠ  

ůɡɜŮɘůűɏɟɞɡɜ ˊɚɖɟɞűɞɟɑŬ ůɢŮŰɘəɐ ɛŮ Űɖɜ Ŭəɟɘɓɐ ɗɏůɖ ˊɞɡ ɓɟɏɗɖəŮ əɎˊɞɘɞ ŰŮəɛɐɟɘɞ, űɤŰɞɔɟŬűɑŮɠ ɛɘŬɠ 

ˊɞɚɘŰɘůɛɘəɐɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ɐ Űɖ ɛŮŰŬɔɟŬűɐ ɔɟŬɛɛɎŰɤɜ əŬɘ əŬŰŬɚɧɔɤɜ. ȯɚɚŮɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ɛˊɞɟŮɑ ɜŬ 

ŬˊŬɘŰɞɨɜ ŮˊɘŰɧˊɞɡ ůɡɜŮɘůűɞɟɏɠ Ŭˊɧ Űɞ əɞɘɜɧ, ɧˊɤɠ Űɖɜ ˊɟɞůűɞɟɎ ˊɟɞůɤˊɘəɩɜ űɤŰɞɔɟŬűɘɩɜ Ŭˊɧ ůɡɔəŮəɟɘɛɏɜŬ 

ŬɟɢŬɘɞɚɞɔɘəɎ ůɖɛŮɑŬ ɐ ŬɜŰɘəŮɑɛŮɜŬ. ȼ ˊŬɟŬˊɎɜɤ ŭɘŬŭɘəŬůɑŬ ˊɟɞɤɗŮɑ Űɖ ůɡɜŮɟɔŬůɑŬ Űɤɜ Ůɘŭɘəɩɜ ɛŮ Űɞ əɞɘɜɧ Ŭűɞɨ 

ɖ ŭɞɡɚŮɘɎ Űɤɜ ŮɟŬůɘŰŮɢɜɩɜ ɗŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ůŬɜ ɓɎůɖ ɔɘŬ Űɞ űɘɚŰɟɎɟɘůɛŬ ˊɟɤŰɞɔŮɜɞɨɠ ˊɞɚɘŰɘůɛɘəɐɠ 

ˊɚɖɟɞűɞɟɑŬɠ Ŭˊɧ Űɞɡɠ Ůɘŭɘəɞɨɠ. ɇɞ Know Your Place ŮɑɜŬɘ ɏɜŬ ŭɘŬŭɘəŰɡŬəɧ ŮɟɔŬɚŮɑɞ ˊɞɡ ŮɛˊɚɏəŮɘ Űɘɠ Űɞˊɘəɏɠ 

əɞɘɜɧŰɖŰŮɠ ůŰɖ ŭɘŬɛɧɟűɤůɖ ɘůŰɞɟɘɩɜ ɔɘŬ Űɘɠ ɔŮɘŰɞɜɘɏɠ Űɞɡɠ [99]. ɇɞ ůɨůŰɖɛŬ ˊɟɞŰɟɏˊŮɘ Űɞɡɠ ůɡɛɛŮŰɏɢɞɜŰŮɠ ɜŬ 

ůɡɜŮɟɔŬůŰɞɨɜ ɔɘŬ ɜŬ ŭɖɛɘɞɡɟɔɐůɞɡɜ əŬɘ ɜŬ ůɡɜŮɘůűɏɟɞɡɜ ˊŮɟɘŮɢɧɛŮɜɞ əŬɘ ɛŮŰŬŭŮŭɞɛɏɜŬ ɛŮ ŰŮɚɘəɧ ůəɞˊɧ Űɖɜ 

ˊŬɟŬɔɤɔɐ ˊɚɖɟɞűɞɟɑŬɠ ŬɟɢŬɘɞɚɞɔɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ. ɇɞ ɏɟɔɞ Day of Archaeology űɘɚɞɝŮɜŮɑ ŭɘŬŭɘəŰɡŬəɏɠ 

ůɡɕɖŰɐůŮɘɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖ ŭɖɛɧůɘŬ ŬɟɢŬɘɞɚɞɔɑŬ, ŭɖɛɘɞɡɟɔɩɜŰŬɠ ɛɘŬ ɕɤɜŰŬɜɐ ɣɖűɘŬəɐ əɞɘɜɧŰɖŰŬ 

Ŭɜɗɟɩˊɤɜ ˊɞɡ ŬɔŬˊɞɨɜ Űɖɜ ŬɟɢŬɘɞɚɞɔɑŬ əŬɘ ůŰɞɢŮɨɞɜŰŬɠ ůŰɖɜ ŬɜɎŭŮɘɝɖ ŬɡŰɐɠ Űɖɠ əɞɘɜɧŰɖŰŬɠ ůŬɜ ɏɜŬ ˊɧɟɞ 

ŬɟɢŬɘɞɚɞɔɘəɐɠ ŮəˊŬɑŭŮɡůɖɠ əŬɘ ŭɖɛɧůɘŬɠ Ůɜɖɛɏɟɤůɖɠ [102]. ɇɞ Heritage Together ŮɑɜŬɘ ɛɘŬ ŭɘŬŭɘəŰɡŬəɐ 

ˊɚŬŰűɧɟɛŬ ɛɏůŬ Ŭˊɧ Űɖɜ ɞˊɞɑŬ Űɞ əɞɘɜɧ əŬɘ Ůɘŭɘəɞɑ ůɡɜŮɟɔɎɕɞɜŰŬɘ ɔɘŬ ɜŬ ɣɖűɘɞˊɞɘɖɗŮɑ ˊɞɚɘŰɘůɛɘəɐ ˊɚɖɟɞűɞɟɑŬ. 

ɇɞ əɞɘɜɧ ůɡɜŮɘůűɏɟŮɘ ˊɟɞůɤˊɘəɏɠ űɤŰɞɔɟŬűɑŮɠ ˊɞɚɘŰɘůɛɘəɩɜ ŰŮəɛɖɟɑɤɜ ɖ ɞˊɞɑŬ ˊŬɟŬɚŬɛɓɎɜŮŰŬɘ Ŭˊɧ Ůɘŭɘəɞɨɠ 

ˊɞɡ Űɖɜ ŮˊŮɝŮɟɔɎɕɞɜŰŬɘ əŬɘ Űɖ ɛŮŰŬŰɟŬˊɞɨɜ ůŮ ŰɟɘůŭɘɎůŰŬŰŬ ɛɞɜŰɏɚŬ, ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɛɘŬ ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜɖ 

ɟɞɐ ŮɟɔŬůɘɩɜ űɤŰɞɔɟŬɛɛŮŰɟɑŬɠ [103].  

 

ɆɡɛɛŮŰɞɢɘəɎ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ɡˊɞůŰɖɟɑɕɞɡɜ əɘɜɖŰɏɠ ɡˊɖɟŮůɑŮɠ. ȼ ˊɚŬŰűɧɟɛŬ Mbira ŮˊɘŰɟɏˊŮɘ 

ůŮ əɘɜɞɨɛŮɜɞɡɠ ɢɟɐůŰŮɠ ɜŬ ůɡɜŮɘůűɏɟɞɡɜ Űɘɠ ŭɘəɏɠ Űɞɡɠ ˊɞɚɘŰɘůɛɘəɏɠ ŮɛˊŮɘɟɑŮɠ əŬɘ Űɘɠ ˊŬɟɞɡůɘɎɕŮɘ ůŬɜ ˊɞɚɘŰɘůɛɘəɎ 

ŰŮəɛɐɟɘŬ ˊɞɡ űɘɚɞɝŮɜɞɨɜŰŬɘ Ŭˊɧ ɏɜŬɜ ˊɚɞɨůɘɞ, ŭɘŬŭɟŬůŰɘəɧ, ˊɞɚɘŰɘůɛɘəɧ ɢɎɟŰɖ [104]. ȼ əɘɜɖŰɐ ˊɞɚɘŰɘůɛɘəɐ 

ŮűŬɟɛɞɔɐ çstedrè űɘɚɞɝŮɜŮɑ ˊŮɟɘŮɢɧɛŮɜɞ ˊɞɡ ůɡɜŮɘůűɏɟɞɡɜ ɞɘ ɢɟɐůŰŮɠ, ɛŮ ŭɘɖɔɐůŮɘɠ ɘůŰɞɟɘɩɜ ɔɘŬ Űɖɜ ɘůŰɞɟɑŬ ɛɘŬɠ 

ŰɞˊɞɗŮůɑŬɠ ˊɞɚɘŰɘůɛɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ [105].  

 

ɆɡɛɛŮŰɞɢɘəɎ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ɞɘ ɢɟɐůŰŮɠ ŭɖɛɘɞɡɟɔɞɨɜ ˊɟɞůɤˊɘəɏɠ ŮŰɘəɏŰŮɠ. ȼ ˊɚŬŰűɧɟɛŬ 

steve.museum [115] ŮɝŮɟŮɡɜŮɑ Űɖɜ ɏɜɜɞɘŬ Űɖɠ ˊɟɞůɗɐəɖɠ ŮŰɘəŮŰɩɜ ůŮ ˊɞɚɘŰɘůɛɘəɧ ˊŮɟɘŮɢɧɛŮɜɞ, Ŭˊɧ Űɞ əɞɘɜɧ. Ƀɘ 
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ŮŰɘəɏŰŮɠ ŮɘůɎɔɞɜŰŬɘ Ŭˊɧ Űɞɡɠ ɢɟɐůŰŮɠ ɔɘŬ ɜŬ ˊŮɟɘɔɟɎɣɞɡɜ ɏɜŬ ŰŮəɛɐɟɘɞ əŬɘ ɖ ˊɚŬŰűɧɟɛŬ ˊɟɞůˊŬɗŮɑ ɜŬ ŬɜŬəŬɚɨɣŮɘ 

Ŭɜ ɖ ˊɚɖɟɞűɞɟɑŬ ˊɞɡ ŮɘůɎɔɞɡɜ ɞɘ ɢɟɐůŰŮɠ ɓŮɚŰɘɩɜŮɘ Űɖɜ ŭɘŬŭɘəŰɡŬəɐ ˊɟɧůɓŬůɖ ůŮ ɏɟɔŬ Űɏɢɜɖɠ. ɇŬ ɏɟɔŬ Űɏɢɜɖɠ 

ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ůŮ ɛɞɡůŮɑŬ ˊɞɡ ůɡɜŭɏɞɜŰŬɘ ɛŮ Űɖɜ ˊɚŬŰűɧɟɛŬ steve.museum. ȼ ŮɟɔŬůɑŬ [115] ɏŭŮɘɝŮ ɧŰɘ ɞɘ 

ŮŰɘəɏŰŮɠ Űɤɜ ɢɟɖůŰɩɜ ŭɖɛɘɞɨɟɔɖůŬɜ ɏɜŬ ɚŮɝɘəɧ ˊɞɚɨ ŭɘŬűɞɟŮŰɘəɧ Ŭˊɧ Űɖɜ ŰŮəɛɖɟɑɤůɖ Űɤɜ ɛɞɡůŮɑɤɜ, Ŭűɞɨ Űɞ 

86% Űɤɜ ŮŰɘəŮŰɩɜ Űɤɜ ɢɟɖůŰɩɜ ŭŮɜ ɡˊɐɟɢŬɜ ɛɏůŬ ůŰɖɜ ŰŮəɛɖɟɑɤůɖ ŬɡŰɐ. ɆɡɛɛŮŰɞɢɘəɏɠ ˊɚŬŰűɧɟɛŮɠ ˊɞɡ 

ˊɟɞŰɟɏˊɞɡɜ Űɞ əɞɘɜɧ ůŮ ůɡɜŮɘůűɞɟɎ ŮŰɘəŮŰɩɜ, ɏɢɞɡɜ ˊɟɞŰŬɗŮɑ əŬɘ ɎɚɚŮɠ ůŰɖ ɓɘɓɚɘɞɔɟŬűɑŬ, ɧˊɤɠ Űɞ Powerhouse 

Museum, ɛŮ ŰŬɡŰɧɢɟɞɜɞ ɏɚŮɔɢɞ Űɤɜ ŮŰɘəŮŰɩɜ Ŭˊɧ Űɞ əɞɘɜɧ ɐ Űɞɜ ŭɘŬɢŮɘɟɘůŰɐ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɤɠ ˊɟɞɠ Űɖɜ 

ɞɟɗɧŰɖŰŬ [116]. ɇɞ ůɖɛŬɜŰɘəɧŰŮɟɞ ˊŬɟɎŭŮɘɔɛŬ ůɡɛɛŮŰɞɢɘəɐɠ ˊɚŬŰűɧɟɛŬɠ ˊɞɡ ŮˊɘŰɟɏˊŮɘ Űɖ ŭɖɛɘɞɡɟɔɑŬ ŮŰɘəŮŰɩɜ 

ɔɘŬ ŰŮəɛɐɟɘŬ Ŭˊɧ Űɞ əɞɘɜɧ, ŮɑɜŬɘ Űɞ Flickr: The Commons [117] ůŰɞ ɞˊɞɑɞ ɏɢɞɡɜ ůɡɜŭŮɗŮɑ ˊɎɜɤ Ŭˊɧ 40 

ˊɞɚɘŰɘůɛɘəɞɑ űɞɟŮɑɠ. ɇɞ ůɡɛɛŮŰɞɢɘəɧ ˊŬɘɢɜɑŭɘ Waisda?, ɕɖŰɎ Ŭˊɧ Űɞɡɠ ɢɟɐůŰŮɠ ɜŬ ŭɖɛɘɞɡɟɔɐůɞɡɜ ˊɟɞůɤˊɘəɞɨɠ 

ůɢɞɚɘŬůɛɞɨɠ ˊɎɜɤ ůŮ ŰŮəɛɐɟɘŬ ŰɖɚŮɞˊŰɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ [118]. ɆŰɞ ˊŬɘɢɜɑŭɘ ŬɡŰɧ, ɞɘ ɢɟɐůŰŮɠ ˊŬɑɟɜɞɡɜ ˊɧɜŰɞɡɠ 

Ŭɜ ɖ ŮŰɘəɏŰŬ Űɞɡɠ ůɡɛűɤɜŮɑ ɛŮ Űɖɜ ŮŰɘəɏŰŬ ˊɞɡ ɏɢŮɘ ŭɖɛɘɞɡɟɔɐůŮɘ ɔɘŬ ɏɜŬ ŬɜŰɘəŮɑɛŮɜɞ əɎˊɞɘɞɠ Ɏɚɚɞɠ ɢɟɐůŰɖɠ. ȼ 

ůɡɛɛŮŰɞɢɘəɐ ˊɚŬŰűɧɟɛŬ ñClick! A Crowd-Curated Exhibitionò ɕɖŰɎ Ŭˊɧ əŬɚɚɘŰɏɢɜŮɠ əŬɘ Ůɡɟɨ əɞɘɜɧ ɜŬ 

ůɡɜŮɘůűɏɟɞɡɜ űɤŰɞɔɟŬűɘəɧ ɡɚɘəɧ əŬɘ ůɢɞɚɘŬůɛɧ ɔɘŬ ɏɜŬ ůɡɔəŮəɟɘɛɏɜɞ ɗɏɛŬ [119].  

Ƀ ˊɑɜŬəŬɠ 2.7 ŭŮɑɢɜŮɘ Űɘɠ ɞɛɞɘɧŰɖŰŮɠ əŬɘ Űɘɠ ŭɘŬűɞɟɏɠ ɛŮŰŬɝɨ ůɡɛɛŮŰɞɢɘəɩɜ ɣɖűɘŬəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ 

ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ ˊɞɚɘŰɘůɛɘəɎ ŭŮŭɞɛɏɜŬ. Ƀ ˊɑɜŬəŬɠ ŬəɞɚɞɡɗŮɑ Űɖ ŭɘŬɛɧɟűɤůɖ ɔɟŬɛɛɩɜ əŬɘ ůŰɖɚɩɜ Űɞɡ ˊɑɜŬəŬ 2.1. 

ɄɑɜŬəŬɠ 2.7 ɇŬɝɘɜɧɛɖůɖɠ ɆɡɛɛŮŰɞɢɘəɩɜ ɄɞɚɘŰɘůɛɘəɩɜ ɄŮɟɘɓŬɚɚɧɜŰɤɜ 

ɊɖűɘŬəɧ ɄŮɟɘɓɎɚɚɞɜ 
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Europeana [19] ɉ  ɉ   X ɉ ɉ ɉ ɉ ɉ ɉ ɉ ɉ ɉ ɉ ɉ ɉ ɉ ɉ ɉ 

MQUADRO [21]   X ȺɆ  X   T        ɉ    ɉ 

1001 Stories of Denmark [96]   X   X   I   X X         

The Prow [24]   X      I   ɉ ɉ         

Archaeopedia 3D [97]   X    X  T X            

MicroPasts [98]   X      I X   X         

Know Your Place [99]   X      I X  X X         

Ancient Lives [100]   X      T X            

Megalithic Portal [101]   X      T X            

Day of Archaeology [102]   X    X  I X            

Heritage Together [103]   X      T X            

Mbira [104]   X   X   I             

Stedr [105]   X Ⱥɂ  ɉ   Ƚ    ɉ         

CHESS [106]   ɉ ȺɆ      ɉ ɉ      ɉ     

Transcribe Bentham [107]   X           X        

Old Weather [108]   ɉ          ɉ    ɉ     

New York Public Libraryôs Map   ɉ      ɇ  ɉ           



36 
 

ɊɖűɘŬəɧ ɄŮɟɘɓɎɚɚɞɜ 
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Rectifier [109] 

Wikipedian [110]   ɉ              ɉ     

UK_Soundmap [111]   X   X          X X     

Wir Waren So Frei [112]   X          X         

Great War Archive [113]   X          X         

Wedding Fashion [114]   X         X     X     

Steve.museum [115]   X              X     

Powerhouse Museum [116]   X              X     

Waisda? [117]   ɉ                X   

Click! A Crowd-Curated 

Exhibition [118] 

  ɉ              ɉ     

Bonanza [120]   X                 X  

 

2.2.6 ɄŮɟɘɓɎɚɚɞɜŰŬ ɛŮ ɓɎůɖ Űɞ ȺˊɘůŰɖɛɞɜɘəɧ ɄɞɚɘŰɘůɛɘəɧ ɄŮŭɑɞ  

Ƀ ˊɞɚɨ ɛŮɔɎɚɞɠ Ŭɟɘɗɛɧɠ Űɤɜ ɣɖűɘŬəɩɜ ˊɞɚɘŰɘůɛɘəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ŮˊɘɓɎɚɚŮɘ Űɖɜ əŬŰɖɔɞɟɘɞˊɞɑɖůɐ Űɞɡɠ ɛŮ 

ɓɎůɖ Űɞ ˊɞɚɘŰɘůɛɘəɧ ˊŮŭɑɞ ůŰɞ ɞˊɞɑɞ ŬɜɐəŮɘ Űɞ ˊŮɟɘŮɢɧɛŮɜɞ Űɞɡ əɎɗŮ ˊŮɟɘɓɎɚɚɞɜŰɞɠ. ɈˊɎɟɢɞɡɜ ˊŮɟɘɓɎɚɚɞɜŰŬ ŰŬ 

ɞˊɞɑŬ űɘɚɞɝŮɜɞɨɜ ˊŮɟɘŮɢɧɛŮɜɞ əŬɘ ˊɟɞůűɏɟɞɡɜ ɡˊɖɟŮůɑŮɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ ɏɜŬ ɛɧɜɞ ˊɞɚɘŰɘůɛɘəɧ ˊŮŭɑɞ, ɔɘŬ 

ˊŬɟɎŭŮɘɔɛŬ ˊŮɟɘɓɎɚɚɞɜŰŬ ɛŮ ŬɟɢŬɘɞɚɞɔɘəɧ ˊŮɟɘŮɢɧɛŮɜɞ ŰŬ ɞˊɞɑŬ ŬˊŮɡɗɨɜɞɜŰŬɘ ůŮ ŮˊŬɔɔŮɚɛŬŰɑŮɠ ŬɟɢŬɘɞɚɧɔɞɡɠ ɐ 

Ŭˊɚɞɨɠ ɗɘŬůɩŰŮɠ Űɖɠ ŬɟɢŬɘɞɚɞɔɑŬɠ. ɈˊɎɟɢɞɡɜ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ Ŭɝɘɞˊɞɘɖɗɞɨɜ ůŮ ŮůɤŰŮɟɘəɞɨɠ 

ˊɞɚɘŰɘůɛɘəɞɨɠ ɢɩɟɞɡɠ əŬɘ ŬˊŮɡɗɨɜɞɜŰŬɘ ůŮ ˊɎɜɤ Ŭˊɧ ɏɜŬ ˊɞɚɘŰɘůɛɘəɎ ˊŮŭɑŬ, ɧˊɤɠ ŰŬ ˊŮɟɘɓɎɚɚɞɜŰŬ GLAMs 

(Gallery Library Archives Museums systems). ɇɏɚɞɠ, ɡˊɎɟɢɞɡɜ əŬɘ ŰŬ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ űɘɚɞɝŮɜɞɨɜ ˊŮɟɘŮɢɧɛŮɜɞ 

Ŭˊɧ ˊɞɚɚɎ ˊɞɚɘŰɘůɛɘəɎ ˊŮŭɑŬ. ɆŰɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ, ŰŬ ˊɞɚɘŰɘůɛɘəɎ ŭŮŭɞɛɏɜŬ əŬɘ Űɞ ˊɞɚɘŰɘůɛɘəɧ ˊŮɟɘŮɢɧɛŮɜɞ, Ůɜ 

ɔɏɜŮɘ, ˊɞɚɚɏɠ űɞɟɏɠ ŬɜɐəŮɘ ůŮ ˊŮɟɘůůɧŰŮɟŬ Ŭˊɧ ɏɜŬ ˊɞɚɘŰɘůɛɘəɎ ˊŮŭɑŬ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ŰŬ ˊɞɚɘŰɘůɛɘəɎ ŭŮŭɞɛɏɜŬ 

ˊɞɡ ˊŬɟɎɔɞɜŰŬɘ Ŭˊɧ ɛɘŬ əŬɟɜŬɓŬɚɘəɐ ˊŬɟɏɚŬůɖ ɏɢɞɡɜ ɚŬɞɔɟŬűɘəɐ əŬɘ ŮɘəŬůŰɘəɐ ŬɝɑŬ. ɆŰɖɜ ŮɜɧŰɖŰŬ ŬɡŰɐ, ŰŬ 

ɣɖűɘŬəɎ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ŰŬɝɘɜɞɛɞɨɜŰŬɘ ůŮ ˊɞɚɘŰɘůɛɘəɎ ˊŮŭɑŬ, ŬɜɎɚɞɔŬ ɛŮ Űɞɜ əɨɟɘɞ ůəɞˊɧ ˊɞɡ ɡˊɖɟŮŰŮɑ  

ɞ ůɢŮŭɘŬůɛɧɠ əŬɘ ɖ ɡɚɞˊɞɑɖůɐ Űɞɡɠ. 

 

2.2.6.1 ȷɟɢŬɘɞɚɞɔɑŬ/ȽůŰɞɟɑŬ 

ȼ ȷɟɢŬɘɞɚɞɔɑŬ əŬɘ ɖ ȽůŰɞɟɑŬ ŮɑɜŬɘ ŭɨɞ Ŭˊɧ ŰŬ ůɖɛŬɜŰɘəɧŰŮɟŬ ŮɟŮɡɜɖŰɘəɎ ˊŮŭɑŬ Űɞɡ ɄɞɚɘŰɘůɛɞɨ. Ʉɚɐɗɞɠ 

ŬɟɢŬɘɞɚɧɔɤɜ əŬɘ ɘůŰɞɟɘəɩɜ ŭɞɡɚŮɨɞɡɜ ůŮ ŮɟŮɡɜɖŰɘəɎ ɘŭɟɨɛŬŰŬ, ɛɞɡůŮɑŬ ɐ ŬɜŬůəŬűɏɠ ůŮ ŬɢŬɟŰɞɔɟɎűɖŰŮɠ 

ˊŮɟɘɞɢɏɠ. ȼ ŬɜŬəɎɚɡɣɖ əŬɘ ůɡɚɚɞɔɐ Űɤɜ ŬɟɢŬɘɞɚɞɔɘəɩɜ ɐ ɘůŰɞɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ ŮɑɜŬɘ ɛɘŬ ŮɝŬɘɟŮŰɘəɎ Ůˊɑˊɞɜɖ, 

ɢɟɞɜɞɓɧɟŬ əŬɘ əɞůŰɞɓɧɟŬ ŭɘŬŭɘəŬůɑŬ. ȼ ŮˊɘůŰɐɛɖ Űɖɠ ˊɚɖɟɞűɞɟɘəɐɠ ɏɟɢŮŰŬɘ ɜŬ ˊɟɞůűɏɟŮɘ ůɖɛŬɜŰɘəɏɠ ɚɨůŮɘɠ, ůŮ 

Ůɝɞˊɚɘůɛɧ əŬɘ ɡˊɖɟŮůɑŮɠ, ˊɞɡ ɓɞɖɗɞɨɜ Űɞɡɠ ŬɟɢŬɘɞɚɧɔɞɡɠ əŬɘ Űɞɡɠ ɘůŰɞɟɘəɞɨɠ ɜŬ ŭɘŬɢŮɘɟɘůŰɞɨɜ ŰŬ ˊɞɚɘŰɘůɛɘəɎ 

ŭŮŭɞɛɏɜŬ ɛŮ ŬˊɞŰŮɚŮůɛŬŰɘəɧ Űɟɧˊɞ əŬɘ ɜŬ ŭɘŬɢɨůɞɡɜ Űɘɠ ŬɜŬəŬɚɨɣŮɘɠ Űɞɡɠ ůŰɖɜ ŮˊɘůŰɖɛɞɜɘəɐ əɞɘɜɧŰɖŰŬ əŬɘ ůŰɞ 

Ůɡɟɨ əɞɘɜɧ. ȺˊɘůŰɐɛɞɜŮɠ Űɖɠ ˊɚɖɟɞűɞɟɘəɐɠ əŬɘ Űɖɠ ŬɟɢŬɘɞɚɞɔɑŬɠ ɐ Űɖɠ ɘůŰɞɟɑŬɠ ɏɢɞɡɜ ůɡɜŮɟɔŬůŰŮɑ ůŰɞ ˊɚŬɑůɘɞ 
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ˊɞɚɡɎɟɘɗɛɤɜ ɞɛɎŭɤɜ, ɔɘŬ ɜŬ ůɢŮŭɘɎůɞɡɜ əŬɘ ɜŬ ŭɖɛɘɞɡɟɔɐůɞɡɜ ˊŮɟɘɓɎɚɚɞɜŰŬ ɔɘŬ Űɖɜ ɡˊɞůŰɐɟɘɝɖ Űɖɠ 

ŬɟɢŬɘɞɚɞɔɘəɐɠ ɏɟŮɡɜŬɠ, Űɖɜ ɣɖűɘɞˊɞɑɖůɖ əŬɘ Űɖɜ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ŬɟɢŬɘɞɚɞɔɘəɩɜ/ɘůŰɞɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ. Ƀɘ 

ˊɟɞůˊɎɗŮɘŮɠ ŬɡŰɏɠ ŮɜŰɞˊɑɕɞɜŰŬɘ ůŰɞɡɠ ŰɞɛŮɑɠ Űɖɠ ɣɖűɘŬəɐɠ ŭɘŬɢŮɑɟɘůɖɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ ůŰɞ ˊŮŭɑɞ ɐ ůŰɞ 

ŮɟɔŬůŰɐɟɘɞ, Űɖɠ ɢŬɟŰɞɔɟɎűɖůɖɠ ŬɟɢŬɘɞɚɞɔɘəɩɜ/ɘůŰɞɟɘəɩɜ ɢɩɟɤɜ, Űɖɠ ŰɟɘůŭɘɎůŰŬŰɖɠ ɛɞɜŰŮɚɞˊɞɑɖůɖɠ əŬɘ 

ŬɜŬˊŬɟɎůŰŬůɖɠ ŬɟɢŬɘɞɚɞɔɘəɩɜ ŮɡɟɖɛɎŰɤɜ əŬɘ Űɖɠ ŭɘɎɢɡůɖɠ Űɤɜ ŬɟɢŬɘɞɚɞɔɘəɩɜ/ɘůŰɞɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ ůŰɖɜ 

ŬɟɢŬɘɞɚɞɔɘəɐ/ɘůŰɞɟɘəɐ əɞɘɜɧŰɖŰŬ əŬɘ Űɞ Ůɡɟɨ əɞɘɜɧ. 

 

ɊɖűɘŬəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɡˊɖɟŮůɑŮɠ ŰɟɘůŭɘɎůŰŬŰɖɠ ŬɜŬˊŬɟɎůŰŬůɖɠ. H ɣɖűɘŬəɐ ˊɚŬŰűɧɟɛŬ, 

ArcGIS, ɡˊɞůŰɖɟɑɕŮɘ Űɖ ŭɘŬŭɘəŬůɑŬ ůɡɚɚɞɔɐɠ ŬɟɢŬɘɞɚɞɔɘəɩɜ ŭŮŭɞɛɏɜɤɜ ůŮ ŬɜŬůəŬűɏɠ [121]. ȼ ˊɚŬŰűɧɟɛŬ 

ɡˊɞůŰɖɟɑɕŮɘ Űɖ ŭɘŬŭɘəŬůɑŬ ɛŮŰŬŰɟɞˊɐɠ Űɤɜ ŬɟɢŬɘɞɚɞɔɘəɩɜ ŭŮŭɞɛɏɜɤɜ, ˊɞɡ ůɡɚɚɏɔɞɜŰŬɘ, ůŮ ŰɟɘůŭɘɎůŰŬŰɖ ɛɞɟűɐ. 

Ⱥˊɘˊɚɏɞɜ, ɖ ˊɚŬŰűɧɟɛŬ ůɡɜŭɡɎɕŮɘ Űɡˊɘəɐ ɞɜŰɞɚɞɔɑŬ əŬɘ ŮɝŬŰɞɛɘəŮɡɛɏɜɞ ŬɜŰɘəŮɘɛŮɜɞůŰɟŬűɐ ˊɟɞɔɟŬɛɛŬŰɘůɛɧ 

ŮˊɘŰɟɏˊɞɜŰŬɠ ɛɘŬ ůŮɘɟɎ ŰŮɢɜɘəɩɜ ɔɘŬ Űɖɜ ŭɘŮɟŮɡɜɖŰɘəɐ ŬɜɎɚɡůɖ ŭŮŭɞɛɏɜɤɜ əŬɘ Űɖ ůŰɟɤɛŬŰɞɔɟŬűɘəɐ ŭɘŮɟɛɖɜŮɑŬ. 

ɇɞ ůɨůŰɖɛŬ 3D MURALE (3D Measurement and Virtual Reconstruction of Ancient Lost Worlds of Europe) 

ɡɚɞˊɞɘŮɑ ŰɟɘůŭɘɎůŰŬŰŮɠ ɛŮŰɟɐůŮɘɠ əŬɘ Ůɘəɞɜɘəɐ ŬɜŬəŬŰŬůəŮɡɐ Űɤɜ ȷɟɢŬɑɤɜ ɉŬɛɏɜɤɜ Ⱦɧůɛɤɜ Űɖɠ Ⱥɡɟɩˊɖɠ [126]. 

ɇɞ ůɨůŰɖɛŬ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɏɜŬ ůɨɜɞɚɞ ŮɟɔŬɚŮɑɤɜ ɔɘŬ Űɖɜ əŬŰŬɔɟŬűɐ, ŬɜŬəŬŰŬůəŮɡɐ, əɤŭɘəɞˊɞɑɖůɖ, 

ɞˊŰɘəɞˊɞɑɖůɖ əŬɘ ɏɟŮɡɜŬ / ŬɜŬɕɐŰɖůɖ ɓɎůŮɤɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ɚŮɘŰɞɡɟɔɞɨɜ ůŮ əŰɑɟɘŬ, ɛɏɟɖ əŰɘɟɑɤɜ, ŬɔɎɚɛŬŰŬ, 

ŰɛɐɛŬŰŬ ŬɔŬɚɛɎŰɤɜ, ŬɔɔŮɘɞˊɚŬůŰɘəɐ, ůŰɟɤɛŬŰɞɔɟŬűɑŬ, ɔŮɤɛŮŰɟɑŬ əŬɘ ɡűɐ ŮŭɎűɞɡɠ əŬɘ ɡɚɘəɞɨ. ɇŬ ŮɟɔŬɚŮɑŬ ŬɡŰɎ 

ŭɘŬůɡɜŭɏɞɜŰŬɘ ɢŬɚŬɟɎ ɛŮ ɛɘŬ əɞɘɜɐ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ůŰɖɜ ɞˊɞɑŬ ɏɢɞɡɜ ɧɚŬ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŬˊɞɗɖəŮɨɞɡɜ əŬɘ ɜŬ 

ɏɢɞɡɜ ˊɟɧůɓŬůɖ. ȼ ɣɖűɘŬəɐ ˊɚŬŰűɧɟɛŬ West Digital Conservatory of Archaeological Heritage (WDCAH), 
ɡˊɞůŰɖɟɘɕɧɛŮɜɖ Ŭˊɧ Űɞɜ ɞɛɩɜɡɛɞ ŮɟŮɡɜɖŰɘəɧ ɞɟɔŬɜɘůɛɧ Űɖɠ ũŬɚɚɑŬɠ, ɏɢŮɘ ůŬɜ ůŰɧɢɞ Űɖɜ ɣɖűɘŬəɐ ŭɘŬŰɐɟɖůɖ Űɖɠ 

ŬɟɢŬɘɞɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ [127]. ũɘŬ Űɖɜ ˊɟŬɔɛŬŰɞˊɞɑɖůɖ Űɞɡ ůəɞˊɞɨ Űɖɠ, ɖ ˊɚŬŰűɧɟɛŬ ˊŬɟɎɔŮɘ ɣɖűɘŬəɎ 

ɛɞɜŰɏɚŬ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ űɤŰɞɔɟŬɛɛŮŰɟɑŬ, ŰɟɘůŭɘɎůŰŬŰŮɠ ůŬɟɩůŮɘɠ ɛŮ laser əŬɘ ɚɞɔɘůɛɘəɧ ŰɟɘůŭɘɎůŰŬŰɤɜ 

ɡˊɞɚɞɔɘůŰɘəɩɜ ɔɟŬűɘəɩɜ. ɇɞ Pompeii Information System ŮɑɜŬɘ ɏɜŬ ŭɘŬŭɘəŰɡŬəɧ ˊɚɖɟɞűɞɟɘŬəɧ ůɨůŰɖɛŬ ˊɞɡ 
ŬɜŬˊŬɟɘůŰɎ ɛŮ ŰɟɘůŭɘɎůŰŬŰŬ ɛɞɜŰɏɚŬ ŬɟɢŬɘɞɚɞɔɘəɎ ŮɡɟɐɛŬŰŬ [129]. ɇɞ ůɨůŰɖɛŬ QueryArch3D ŮɑɜŬɘ ɏɜŬ 
ŰɟɘůŭɘɎůŰŬŰɞ ɔŮɤɔɟŬűɘəɧ ůɨůŰɖɛŬ ˊɞɡ ˊɟɞɓŬɑɜŮɘ ůŮ ɣɖűɘŬəɐ ŬɜŬəŬŰŬůəŮɡɐ ŬɟɢŬɘɞɚɞɔɘəɩɜ ɢɩɟɤɜ ɛŮ Űɖ ɢɟɐůɖ 

Ůɜɧɠ əɘɜɖŰɞɨ Ůɝɞˊɚɘůɛɞɨ ɢŬɛɖɚɞɨ-əɧůŰɞɡɠ (Microsoft's Kinect) [130]. ɇɞ ůɨůŰɖɛŬ ŮɜɘůɢɨŮɘ Űɖɜ Ŭɑůɗɖůɖ Űɖɠ 

ɢɤɟɘəɐɠ Ůˊɑɔɜɤůɖɠ əŬɘ ůɡůůɤɛɎŰɤůɖɠ ůŰɞɡɠ ɢɟɐůŰŮɠ, ɞɘ ɞˊɞɑɞɘ ɛɏůŬ Ŭˊɧ ɢŮɘɟɞɜɞɛɑŮɠ ɛˊɞɟɞɨɜ ɜŬ ŬɚɚɖɚŮˊɘŭɟɞɨɜ 

ɛŮ ˊɚɖɟɞűɞɟɑŬ ˊɞɡ ŮɑɜŬɘ ŬˊɞɗɖəŮɡɛɏɜɖ ůŮ ɛɘŬ ɢɤɟɘəɐ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ, əŬɗɩɠ əɘɜɞɨɜŰŬɘ ůŮ ɏɜŬɜ Ůɘəɞɜɘəɧ əɧůɛɞ. 

 

ɊɖűɘŬəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɡˊɖɟŮůɑŮɠ ɣɖűɘɞˊɞɑɖůɖɠ, ŭɘŬɢŮɑɟɘůɖɠ əŬɘ ŬɟɢŮɘɞɗɏŰɖůɖɠ. ɇɞ 

ɣɖűɘŬəɧ ůɨůŰɖɛŬ Archaeological Real-time Photogrammetric System (ARPS), ɚŮɘŰɞɡɟɔŮɑ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ ɔɘŬ 

Űɖ ŭɖɛɘɞɡɟɔɑŬ Ůɘəɧɜɤɜ ɢŬɟŰɩɜ ɔɘŬ ŬɟɢŬɘɞɚɞɔɘəɎ ˊŮŭɑŬ [122]. ɇɞ ůɨůŰɖɛŬ ɢɟɖůɘɛɞˊɞɘŮɑ ɛɘŬ ŬəɑɜɖŰɖ ɣɖűɘŬəɐ 

űɤŰɞɔɟŬűɘəɐ ɛɖɢŬɜɐ ɔɘŬ Űɖ ůɡɚɚɞɔɐ ŭŮŭɞɛɏɜɤɜ. ɆŰɖɜ əŬŰɖɔɞɟɑŬ Űɤɜ űɤŰɞɔɟŬɛɛŮŰɟɘəɩɜ ůɡůŰɐɛŬŰɤɜ ˊɞɡ 

űɤŰɞɔɟŬűɑɕɞɡɜ ŬɟɢŬɘɞɚɞɔɘəɞɨɠ ɢɩɟɞɡɠ ŬɜɐəŮɘ əŬɘ Űɞ ɣɖűɘŬəɧ ůɨůŰɖɛŬ Intergraph ImageStation SSK [123]. ɇɞ 

ůɨůŰɖɛŬ Cyberinfrastructure ŮɑɜŬɘ ɛɘŬ ɣɖűɘŬəɐ ŬɟɢɘŰŮəŰɞɜɘəɐ ɔɘŬ Űɖɜ ŬɟɢŬɘɞɚɞɔɑŬ, Űɞ ɞˊɞɑɞ ŮɜůɤɛŬŰɩɜŮɘ 

ŮɜŭɘɎɛŮůɞ ɚɞɔɘůɛɘəɧ (middleware) ɣɖűɘŬəɐɠ ɓɘɓɚɘɞɗɐəɖɠ, ŬɜŬɕɐŰɖůɖ ŮɔɔɟɎűɤɜ əŬɘ Ůɘəɧɜɤɜ, ŮɟɔŬɚŮɑŬ ŬɜɎɚɡůɖɠ 

ɔŮɤɔɟŬűɘəɩɜ ŭŮŭɞɛɏɜɤɜ, ŮɟɔŬɚŮɑŬ ɞˊŰɘəɞˊɞɑɖůɖɠ əŬɘ ŮɟɔŬɚŮɑŬ ŭɘŬɢŮɑɟɘůɖɠ ˊŮɟɘŮɢɞɛɏɜɞɡ [124]. ɇɞ OpenArcheo 

ŮɑɜŬɘ ɏɜŬ ɣɖűɘŬəɧ ůɨůŰɖɛŬ ŬɟɢŬɘɞɚɞɔɘəɐɠ ŭɘŬɢŮɑɟɘůɖɠ [125] ˊɞɡ ŭɘŬɢŮɘɟɑɕŮŰŬɘ ŰŬ ůɡɚɚŮɢɗɏɜŰŬ ŬɟɢŬɘɞɚɞɔɘəɎ 

ŭŮŭɞɛɏɜŬ ɛɏůŬ Ŭˊɧ ˊɏɜŰŮ ɚŮɘŰɞɡɟɔɘəɎ ůŰɞɘɢŮɑŬ ˊɞɡ ŭɘŬůɡɜŭɏɞɜŰŬɘ ɛɏůɤ ɛɘŬɠ ŮűŬɟɛɞɔɐɠ ůŮ ŮˊɑˊŮŭɞ ůɡůŰɐɛŬŰɞɠ: 

ŭɘŬűɞɟŮŰɘəɏɠ ˊɚŬŰűɧɟɛŮɠ GIS, ŬɚűŬɟɘɗɛɖŰɘəɐ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ, ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ˊɞɚɡɛɏůɤɜ, ɡˊɞɚɞɔɘůŰɘəɧ űɨɚɚɞ 

ɛŮ ɛɐŰɟŮɠ Űɞɡ Harris əŬɘ ˊŬɟɞɡůɘɎůŮɘɠ ˊɞɚɡɛɏůɤɜ. ȷɜ əŬɘ Űɞ OpenArcheo Ůɘůɐɢɗɖ ůŰɖɜ ŮɟŮɡɜɖŰɘəɐ əɞɘɜɧŰɖŰŬ Űɞ 

ɛŬəɟɘɜɧ 2002, ŮɜŰɞɨŰɞɘɠ ŮɑɜŬɘ ɏɜŬ ɏɟɔɞ ˊɞɡ ůɡɜŮɢɩɠ ŮɛˊɚɞɡŰɑɕŮŰŬɘ ɔɘŬ ɜŬ ŮˊɘŰɨɢŮɘ Űɞɡɠ ůŰɧɢɞɡɠ Űɞɡ, Ůɜɩ ɖ ɓŬůɘəɐ 

ɘŭɏŬ ˊŬɟŬɛɏɜŮɘ ɖ ɑŭɘŬ, ŭɖɚŬŭɐ ɞɘ ůɨɜŭŮůɛɞɘ ˊɞɚɚɩɜ əŬŰŮɡɗɨɜůŮɤɜ ɛŮŰŬɝɨ Űɨˊɤɜ ˊɚɖɟɞűɞɟɘɩɜ ˊɞɡ ŮˊɘŰɟɏˊɞɡɜ 

ůŰɞɜ ɢɟɐůŰɖ ɜŬ ŬɜŬəŰɎ əŬɘ ɜŬ ŮˊŮɝŮɟɔɎɕŮŰŬɘ ɧɚŮɠ Űɘɠ ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ ɏɜŬ ůɡɔəŮəɟɘɛɏɜɞ 

ŬɟɢŬɘɞɚɞɔɘəɧ ɢŬɟŬəŰɖɟɘůŰɘəɧ. ɇɞ ɣɖűɘŬəɧ ůɨůŰɖɛŬ Reflexive System to Manage and Archive Digital 

Archaeological Data (RSMADAD), ˊɞɡ ŭɘŬɢŮɘɟɑɕŮŰŬɘ əŬɘ ŬɟɢŮɘɞɗŮŰŮɑ ɣɖűɘŬəɎ ŬɟɢŬɘɞɚɞɔɘəɎ ŭŮŭɞɛɏɜŬ, 

ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ŮɟɔŬůɑŬ [128]. Ƀ ůəɞˊɧɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŮɑɜŬɘ ɖ ɛŮŰŬűɞɟɎ, ɣɖűɘɞˊɞɑɖůɖ, ŭɘɎůɤůɖ əŬɘ 
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ŭɘŬŰɐɟɖůɖ Űɤɜ ˊɟɤŰɞɔŮɜɩɜ ŬɟɢŬɘɞɚɞɔɘəɩɜ ŭŮŭɞɛɏɜɤɜ, Űɞ ɘůŰɞɟɘəɧ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ˊɞɡ ˊŬɟɎɔŮŰŬɘ əŬɗɩɠ ŰŬ 

ŭŮŭɞɛɏɜŬ ŬɡŰɎ ŬɜŬɚɨɞɜŰŬɘ, ɔɑɜɞɜŰŬɘ ŬɜŰɘəŮɑɛŮɜɞ ŭɘŬɢŮɑɟɘůɖɠ əŬɘ ŮɟɛɖɜŮɑŬɠ ŬɚɚɎ əŬɘ ŰŬ ŰŮɚɘəɎ ŮɟɛɖɜŮɡŰɘəɎ 

ŬˊɞŰŮɚɏůɛŬŰŬ. ɇɞ ůɨůŰɖɛŬ ɓŬůɑɕŮŰŬɘ ůŰɖɜ ɏɜɜɞɘŬ Űɖɠ ŬɜŰŬɜŬəɚŬůŰɘəɐɠ ŬɟɢŬɘɞɚɞɔɑŬɠ ɔɘŬ Űɖɜ ɢŬɟŰɞɔɟɎűɖůɖ Űɞɡ 

əɨəɚɞɡ ɕɤɐɠ Űɖɠ ŬɟɢŬɘɞɚɞɔɘəɐɠ ɏɟŮɡɜŬɠ əŬɘ Űɞɡ ŮɝŮɚɘůůɧɛŮɜɞɡ ŬɟɢŮɑɞɡ ˊɞɡ ŭɖɛɘɞɡɟɔŮɑ ŬɡŰɐ ɖ ɏɟŮɡɜŬ ɔɘŬ ɜŬ 

ˊŬɟɏɢŮɘ ɛɘŬ ˊɘɞ ˊɚɞɨůɘŬ ŮɘəɧɜŬ Űɧůɞ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɧůɞ əŬɘ Űɤɜ ŭɘŬŭɘəŬůɘɩɜ ˊɞɡ ɗŬ ŭɘŮɡəɞɚɨɜɞɡɜ Űɖɜ 

ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ əŬɘ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ŭɘŮɟɛɖɜŮɘɩɜ.  

Ƀ ˊɑɜŬəŬɠ 2.8 ŭŮɑɢɜŮɘ Űɘɠ ɞɛɞɘɧŰɖŰŮɠ əŬɘ Űɘɠ ŭɘŬűɞɟɏɠ ɛŮŰŬɝɨ ɣɖűɘŬəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ 

ŬɟɢŬɘɞɚɞɔɘəɎ/ɘůŰɞɟɘəɎ ŭŮŭɞɛɏɜŬ. Ƀ ˊɑɜŬəŬɠ ŬəɞɚɞɡɗŮɑ Űɖ ŭɘŬɛɧɟűɤůɖ ɔɟŬɛɛɩɜ əŬɘ ůŰɖɚɩɜ Űɞɡ ˊɑɜŬəŬ 2.1. 

ɄɑɜŬəŬɠ 2.8 ɇŬɝɘɜɧɛɖůɖɠ ɄɞɚɘŰɘůɛɘəɩɜ ɄŮɟɘɓŬɚɚɧɜŰɤɜ ɛŮ ȷɟɢŬɘɞɚɞɔɘəɎ/ȽůŰɞɟɘəɎ ȹŮŭɞɛɏɜŬ 

ɊɖűɘŬəɧ ɄŮɟɘɓɎɚɚɞɜ 
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ArcGIS [121]    Ⱥɂ  ɉ  ɉ  ɉ            

ARPS [122]    Ⱥɂ  X  ɉ  X            

Cyberinfrastructure [124]    Ⱥɂ  ɉ  ɉ  ɉ ɉ           

OpenArcheo [125]      X   T X            

Intergraph ImageStation SSK 

[123] 

   Ⱥɂ  ɉ   T ɉ            

3D MURALE [126]      X   T X            

WDCAH [127]        X T X            

RSMADAD [128]        X T X            

Pompeii Information System 

[129] 

   Ⱥɂ    ɉ T X            

QueryArch3D [130]    Ⱥɂ  ɉ   T X            

 

2.2.6.2 ȷɟɢɘŰŮəŰɞɜɘəɐ 

ȼ ȷɟɢɘŰŮəŰɞɜɘəɐ ŮɑɜŬɘ Űɞ ˊɞɚɘŰɘůɛɘəɧ ˊŮŭɑɞ ˊɞɡ ŬůɢɞɚŮɑŰŬɘ ɛŮ Űɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ əɚɖɟɞɜɞɛɘɎ. ȽůŰɞɟɘəɎ, ŬɟɢŬɑŬ 

əŬɘ ŭɘŬŰɖɟɖŰɏŬ əŰɐɟɘŬ ůŮ ɧɚɞ Űɞɜ əɧůɛɞ, ůɡɜɗɏŰɞɡɜ Űɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ əɚɖɟɞɜɞɛɘɎ əɎɗŮ əɟɎŰɞɡɠ. Ʉɞɚɚɏɠ 

ŮɟŮɡɜɖŰɘəɏɠ ɞɛɎŭŮɠ ɏɢɞɡɜ ɛŮɚŮŰɐůŮɘ, ŮɟŮɡɜɐůŮɘ əŬɘ ˊɟɞŰŮɑɜŮɘ ɏɜŬ ˊɚɐɗɞɠ Ŭˊɧ ɣɖűɘŬəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ɔɘŬ Űɖɜ 

ɡˊɞůŰɐɟɘɝɖ Űɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ ˊɞɚɘŰɘůɛɘəɐɠ ɏɟŮɡɜŬɠ. ȼ ŰɟɘůŭɘɎůŰŬŰɖ ŬɜŬˊŬɟɎůŰŬůɖ Ůɜɧɠ ɘůŰɞɟɘəɞɨ əŰɖɟɑɞɡ ɧˊɤɠ 

ɐŰŬɜ ɧŰŬɜ əŰɑůŰɖəŮ, ˊɚɖɟɞűɞɟɘŬəɎ ůɡůŰɐɛŬŰŬ ˊɞɡ ŬˊɞɗɖəŮɨɞɡɜ əŬɘ ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ ŬɟɢɘŰŮəŰɞɜɘəɎ ŭŮŭɞɛɏɜŬ əŬɗɩɠ 

Ůˊɑůɖɠ əŬɘ ŭɘŬŭɘəŰɡŬəɎ ŬˊɞɗŮŰɐɟɘŬ Ůɘəɧɜɤɜ ŬɟɢɘŰŮəŰɞɜɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ, ŬˊɞŰŮɚɞɨɜ Űɘɠ əɡɟɘɧŰŮɟŮɠ əŬŰɖɔɞɟɑŮɠ 

ɣɖűɘŬəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ɔɘŬ Űɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ əɚɖɟɞɜɞɛɘɎ. 

 

ɄŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɡˊɖɟŮůɑŮɠ ŰɟɘůŭɘɎůŰŬŰɤɜ ŬɜŬˊŬɟŬůŰɎůŮɤɜ. ɀɘŬ ůɖɛŬůɘɞɚɞɔɘəɐ ˊɚŬŰűɧɟɛŬ 

ɔɘŬ Űɖɜ ɣɖűɘŬəɐ ŬɜɎɚɡůɖ Űɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ ˊɞɚɘŰɘůɛɘəɐɠ əɚɖɟɞɜɞɛɑŬɠ (Semantic-based for Architectural 

Heritage - SAH), ˊŮɟɘɔɟɎűŮŰŬɘ ůŰɖɜ ŮɟɔŬůɑŬ [131]. ȼ ˊɚŬŰűɧɟɛŬ ŮɑɜŬɘ ɏɜŬ ˊɚɖɟɞűɞɟɘŬəɧ ůɨůŰɖɛŬ ˊɞɡ ůŰɞɢŮɨŮɘ 

ůŰɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ ŰŮəɛɖɟɑɤůɖ əŬɘ Űɖɜ ɣɖűɘŬəɐ ŬɜŬˊŬɟɎůŰŬůɖ ɚŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɘɜ Űɘɠ ůɢɏůŮɘɠ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ 



39 
 

ŭɖɛɘɞɡɟɔɖɗɞɨɜ ɛŮŰŬɝɨ Űɖɠ ŬɜŬˊŬɟɎůŰŬůɖɠ Űɤɜ əŰɘɟɑɤɜ (ůɢɐɛŬ, ŭɘɎůŰŬůɖ, əŬŰɎůŰŬůɖ ůɡɜŰɐɟɖůɖɠ, ɡˊɞɗŮŰɘəɐ 

ŬˊɞəŬŰɎůŰŬůɖ) əŬɘ ŮŰŮɟɞɔŮɜŮɑɠ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ ŭɘɎűɞɟɞɡɠ ŰɞɛŮɑɠ (ŰŮɢɜɘəɞɨɠ, ɘůŰɞɟɘəɞɨɠ). ɇɞ ŬɟɢɘŰŮəŰɞɜɘəɧ 

ˊɚɖɟɞűɞɟɘŬəɧ ůɨůŰɖɛŬ SIArch-Univaq ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ŮɟɔŬůɑŬ [135]. ɇɞ ůɨůŰɖɛŬ ŬɡŰɧ ɓŬůɑɕŮŰŬɘ ůŰɖɜ 

ŮɘůŬɔɤɔɐ ŬɟɢɘŰŮəŰɞɜɘəɩɜ ŰɟɘůŭɘɎůŰŬŰɤɜ űɤŰɞɟŮŬɚɘůŰɘəɩɜ ɛɞɜŰɏɚɤɜ ůŮ ˊŮɟɘɓɎɚɚɞɜ GIS. ɇŬ ŰɟɘůŭɘɎůŰŬŰŬ 

ɛɞɜŰɏɚŬ ɡɚɞˊɞɘɞɨɜŰŬɘ ůɨɛűɤɜŬ ɛŮ ŰŬ ŭɞɛɘəɎ ůŰɞɘɢŮɑŬ əŬŰŬůəŮɡɐɠ, ŰŬ ɞˊɞɑŬ ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ ɛɘŬ əɟɑůɘɛɖ 

ŬɟɢɘŰŮəŰɞɜɘəɐ ŰɞˊɞɔɟŬűɑŬ. ȼ ŮɘůŬɔɤɔɐ ɛɞɜŰɏɚɤɜ ůŰɞ GIS ŮˊɘŰɟɏˊŮɘ Űɖɜ ŬɜɎəŰɖůɖ Űɤɜ ŮˊɞɘəɞŭɞɛɖŰɘəɩɜ ůŰɞɘɢŮɑɤɜ 

(ˊ.ɢ. ŭɞəɧɠ, ˊŬɟɎɗɡɟɞ, ˊɧɟŰŬ): ŬɡŰɧ ŮɡɜɞŮɑ Űɖ ɔɜɩůɖ Űɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ, ŬˊŬɟŬɑŰɖŰɖ ˊɟɞɦˊɧɗŮůɖ ɔɘŬ 

Űɞ ůɢŮŭɘŬůɛɧ ŭɘŬŭɘəŬůɘɩɜ ŬˊɞəŬŰɎůŰŬůɖɠ, ůɡɜŰɐɟɖůɖɠ əŬɘ ŭɘŬɢŮɑɟɘůɖɠ. ȼ ŭɘŬŭɘəŰɡŬəɐ ˊɚŬŰűɧɟɛŬ 3D-

Monuments, ŮɑɜŬɘ ɏɜŬ ůɨůŰɖɛŬ ˊɞɡ ŬˊɞɗɖəŮɨŮɘ əŬɘ ˊɟɞɓɎɚɚŮɘ ŰɟɘůŭɘɎůŰŬŰŬ ɛɞɜŰɏɚŬ əŰɖɟɑɤɜ ŬɟɢɘŰŮəŰɞɜɘəɐɠ 

əɚɖɟɞɜɞɛɘɎɠ Űɖɠ ũŬɚɚɑŬɠ, ɛŮ ůŰɧɢɞ Űɖ ŭɘŬŰɐɟɖůɖ əŬɘ Űɖɜ Ŭɝɘɞˊɞɑɖůɖ Űɤɜ əŰɖɟɑɤɜ ŬɡŰɩɜ [138]. 

 

ɄŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɡˊɖɟŮůɑŮɠ űɤŰɞɔɟŬɛɛŮŰɟɑŬɠ. ɇɞ ŭɘŬŭɘəŰɡŬəɧ ŮɟɔŬɚŮɑɞ ARPENTEUR 

(Architectural Photogrammetry Network Tool for Education and Research) ˊɞɡ ɓɟɑůəŮɘ ŮűŬɟɛɞɔɐ ůŰɞɜ ŰɞɛɏŬ Űɖɠ 

ɣɖűɘŬəɐɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ űɤŰɞɔɟŬɛɛŮŰɟɑŬɠ, ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ŮɟɔŬůɑŬ [132]. Ɇəɞˊɧɠ Űɞɡ ŮɟɔŬɚŮɑɞɡ ŮɑɜŬɘ ɜŬ 

ˊŬɟɏɢŮɘ ɏɜŬ ŭɤɟŮɎɜ ɚɞɔɘůɛɘəɧ űɤŰɞɔɟŬɛɛŮŰɟɑŬɠ, ůŰɞ ȹɘŬŭɑəŰɡɞ, ůŬɜ ɏɜŬ applet24 ˊɟɞůɓɎůɘɛɞ Ŭˊɧ ɞˊɞɘɞɜŭɐˊɞŰŮ 

űɡɚɚɞɛŮŰɟɖŰɐ. Ƀɘ ŭɘŬŭɘəŬůɑŮɠ Űɖɠ ŮˊŮɝŮɟɔŬůɑŬɠ ŮɘəɧɜŬɠ əŬɘ Űɖɠ űɤŰɞɔɟŬɛɛŮŰɟɘəɐɠ ˊɟɞůŬɟɛɞɔɐɠ ɡɚɞˊɞɘɞɨɜŰŬɘ 

Ŭˊɧ ŮɝŮɘŭɘəŮɡɛɏɜŮɠ java əɚɎůŮɘɠ. Ƀɘ ɢɟɐůŰŮɠ ɛˊɞɟɞɨɜ ɜŬ ŭɖɛɘɞɡɟɔɐůɞɡɜ ŰŬ ŭɘəɎ Űɞɡɠ ɏɟɔŬ ɛŮŰŬűɏɟɞɜŰŬɠ Űɘɠ 

ŮɘəɧɜŮɠ Űɞɡɠ, Űɖɜ əɎɛŮɟŬ əŬɘ Űɘɠ ˊɚɖɟɞűɞɟɑŮɠ Ůɚɏɔɢɞɡ ůŰɞɡɠ ŭɘŬəɞɛɘůŰɏɠ Űɞɡ ARPENTEUR Ŭˊɧ ɞˊɞɘɞŭɐˊɞŰŮ 

ůɖɛŮɑɞ Űɞɡ əɧůɛɞɡ ˊɞɡ ŮɑɜŬɘ ůɡɜŭŮŭŮɛɏɜɞ ůŰɞ ȹɘŬŭɑəŰɡɞ. ȹɘɎűɞɟŬ ˊŬɟŬŭŮɑɔɛŬŰŬ ɏɟɔɤɜ ŬɟɢɘŰŮəŰɞɜɘəɐɠ 

űɤŰɞɔɟŬɛɛŮŰɟɑŬɠ ɛɘəɟɞɨ ɛŮɔɏɗɞɡɠ ŮɑɜŬɘ Ůˊɑůɖɠ ˊɟɞůɓɎůɘɛŬ ɛɏůɤ ŭɘŬŭɘəŰɨɞɡ əŬɘ ɛˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɔɘŬ 

ŭɘŭŬůəŬɚɑŬ. ɇɞ ˊɚɖɟɞűɞɟɘŬəɧ ůɨůŰɖɛŬ APIS ŬůɢɞɚŮɑŰŬɘ ɛŮ Űɖ ŭɘŬɢŮɑɟɘůɖ ŬɟɢɘŰŮəŰɞɜɘəɩɜ ˊɚɖɟɞűɞɟɘɩɜ 

űɤŰɞɔɟŬɛɛŮŰɟɑŬɠ [134]. Ƀɘ űɤŰɞɔɟŬűɑŮɠ ůɡɜŮɘůűɏɟɞɜŰŬɘ Ŭˊɧ Ůɘŭɘəɞɨɠ, ůɡɚɚɏɔɞɜŰŬɘ ůŮ ɏɜŬɜ ŭɘŬŭɘəŰɡŬəɧ 

ŮɝɡˊɖɟŮŰɖŰɐ əŬɘ ɔɑɜɞɜŰŬɘ ˊɟɞůɓɎůɘɛŮɠ Ŭˊɧ ɧɚɞɡɠ ɛɏůɤ Űɞɡ ȹɘŬŭɘəŰɨɞɡ. ȼ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ Űɤɜ űɤŰɞɔɟŬűɘɩɜ ˊɞɡ 

ůɡɚɚɏɔɞɜŰŬɘ, ŮɚɏɔɢɞɜŰŬɘ Ŭˊɧ Ůɘŭɘəɞɨɠ, ŬɜŬɔɜɤɟɑɕɞɜŰŬɘ ŰŬ ŬɜŰɘəŮɑɛŮɜŬ ˊɞɡ ŬɜŬˊŬɟɘůŰɩɜŰŬɘ, ŮɛˊɚɞɡŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ 

ɘůŰɞɟɑŬ Űɞɡ əɎɗŮ əŰɖɟɑɞɡ ɐ Ŭəɧɛɖ əŬɘ ɛŮ Űɖɜ əɎŰɞɣɖ əŬɘ ŰŬ ůɢɏŭɘŬ Űɞɡ. Ⱥˊɘˊɚɏɞɜ, ɖ ˊɚɖɟɞűɞɟɑŬ Űɞɡ əɎɗŮ 

ŬɜŰɘəŮɘɛɏɜɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ əŬɘ Űɖɜ ŰɞˊɞɗŮůɑŬ ůŰɖɜ ɞˊɞɑŬ əŬŰŬɔɟɎűɖəŬɜ ɞɘ űɤŰɞɔɟŬűɑŮɠ. 

 

ɄŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɡˊɖɟŮůɑŮɠ ŰŮəɛɖɟɑɤůɖɠ. ɀɘŬ ɣɖűɘŬəɐ ˊɚŬŰűɧɟɛŬ ˊɞɡ ůŰɞɢŮɨŮɘ ůŰɖɜ ɣɖűɘŬəɐ 

ŰŮəɛɖɟɑɤůɖ Űɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ ůŰɖ ȸɟŬɕɘɚɑŬ, ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ŮɟɔŬůɑŬ [136]. ɇɞ ůɨůŰɖɛŬ ɗŮɤɟŮɑ 

Űɖ ŭɘŬŭɘəŬůɑŬ Űɖɠ ŰŮəɛɖɟɑɤůɖɠ ɤɠ ɛɘŬ ŮɜɘŬɑŬ ŭɘŬŭɘəŬůɑŬ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖ ůɡɚɚɞɔɐ, Űɞ ɢŮɘɟɘůɛɧ ɐ Űɖɜ 

ŮˊŮɝŮɟɔŬůɑŬ ŭŮŭɞɛɏɜɤɜ, Űɖɜ ŮɡɟŮŰɖɟɑŬůɖ, Űɖɜ ŬˊɞɗɐəŮɡůɖ, Űɖɜ ŬɜɎəŰɖůɖ, Űɖ ŭɘŬɢŮɑɟɘůɖ, Űɖ ŭɘŬɗŮůɘɛɧŰɖŰŬ əŬɘ Űɖ 

ŭɘŬɜɞɛɐ ɔɟŬűɘəɩɜ əŬɘ ɛɖ ɔɟŬűɘəɩɜ ŭŮŭɞɛɏɜɤɜ əŬɘ ˊɚɖɟɞűɞɟɘɩɜ ɔɘŬ ŰŬ əŰɑɟɘŬ, ɔɘŬ ɧɚŮɠ Űɘɠ ɢɟɐůŮɘɠ. ɀɏůŬ Ŭˊɧ Űɞɜ 

ŭɘŬŭɘəŰɡŬəɧ ɘůŰɧŰɞˊɞ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɞɘ ɢɟɐůŰŮɠ ɓɟɑůəɞɡɜ ɛɘŬ ɣɖűɘŬəɐ ŮɘəɞɜɞɔɟŬűɘəɐ ŭŮɝŬɛŮɜɐ ŭŮŭɞɛɏɜɤɜ ɛŮ 

ŭɞɟɡűɞɟɘəɏɠ ŮɘəɧɜŮɠ, ŮˊɑɔŮɘŮɠ əŬɘ ŬŮɟɞűɤŰɞɔɟŬűɑŮɠ, ůɢɏŭɘŬ əŬɘ ɧɚŬ ŰŬ Ůɑŭɖ ŰɟɘůŭɘɎůŰŬŰɤɜ ɔŮɤɛŮŰɟɘəɩɜ ɛɞɜŰɏɚɤɜ, 

ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɤɜ Űɤɜ ŬůŰɘəɩɜ əŰɖɛŬŰɞɚɞɔɘəɩɜ ůɢŮŭɑɤɜ, ŰɞˊɞɔɟŬűɘəɩɜ ŮɟŮɡɜɩɜ Űɤɜ ŰɞˊɞɗŮůɘɩɜ əŬɘ Űɤɜ 

ɛŮŰŬŭŮŭɞɛɏɜɤɜ Űɞɡɠ. ɇɞ ˊɚɖɟɞűɞɟɘŬəɧ ůɨůŰɖɛŬ ARKIS ŮɑɜŬɘ ɏɜŬ ŮɟɔŬɚŮɑɞ ɔɘŬ ŬɜɎɚɡůɖ əŬɘ ŬɜŬˊŬɟɎůŰŬůɖ 

ŮŰŮɟɞɔŮɜɩɜ ŭŮŭɞɛɏɜɤɜ ůŮ ɛɘŬ ŬɟɢɘŰŮəŰɞɜɘəɐ əɚɑɛŬəŬ [133]. ɇɞ ůɨůŰɖɛŬ ŮəɛŮŰŬɚɚŮɨŮŰŬɘ Űɘɠ ůɢɏůŮɘɠ ɛŮŰŬɝɨ Űɖɠ 

ŰɟɘůŭɘɎůŰŬŰɖɠ ŬɜŬˊŬɟɎůŰŬůɖɠ Ůɜɧɠ əŰɖɟɑɞɡ (ůɢɐɛŬ, ŭɘŬůŰɎůŮɘɠ, əŬŰɎůŰŬůɖ ŭɘŬŰɐɟɖůɖɠ, ɡˊɞɗŮŰɘəɐ ŬɜŬˊŬɟɎůŰŬůɖ 

Űɤɜ ɛŮŰŬůɢɖɛŬŰɘůɛɩɜ Űɞɡ ůŰɞ ɢɟɧɜɞ) əŬɘ ŮŰŮɟɞɔŮɜɞɨɠ ˊɚɖɟɞűɞɟɑŬɠ ˊɞɡ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ ŭɘɎűɞɟŬ ˊŮŭɑŬ (ŰŮɢɜɘəɧ, 

ɘůŰɞɟɘəɧ, ŰŮəɛɖɟɑɤůɖ) ůɡɛɛŮŰɏɢɞɜŰŬɠ ůŰɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ əŬŰŬɜɧɖůɖ Űɞɡ əŰɖɟɑɞɡ. 

 

ɆɡɛɛŮŰɞɢɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ. ȰɜŬ ŭɘŬŭɘəŰɡŬəɧ ůɨůŰɖɛŬ (Spatial Referencing Architectural On-line System - 

SRAOS) ˊɞɡ ŮˊɘŰɟɏˊŮɘ ůŰɞɡɠ ɢɟɐůŰŮɠ ɜŬ ŬɜŮɓɎůɞɡɜ əŬɘ ɜŬ ŬɜŬůɨɟɞɡɜ ŬɟɢɘŰŮəŰɞɜɘəɎ ɏɔɔɟŬűŬ əŬɘ ɓŬůɑɕŮŰŬɘ ůŰɖɜ 

ɢɤɟɘəɐ ŬɜŬűɞɟɎ, ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ŮɟɔŬůɑŬ [137]. To LOCUS IMAGINIS, ŮɑɜŬɘ ɛɘŬ ŭɘŬŭɘəŰɡŬəɐ, ŭɘŬŭɟŬůŰɘəɐ 

 
24 http://www.arpenteur.net 
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ůɖɛŬůɘɞɚɞɔɘəɐ ˊɚŬŰűɧɟɛŬ ˊɞɡ ůɡɚɚɏɔŮɘ ŮɘəɧɜŮɠ əŰɖɟɑɤɜ ŬɟɢɘŰŮəŰɞɜɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ əŬɘ ůɢɞɚɘŬůɛɞɨɠ ˊɞɡ 

əŬŰŬɔɟɎűɞɡɜ ɞɘ ɢɟɐůŰŮɠ əŬɘ ˊɟɞɢɤɟɎ ůŮ ŰɟɘůŭɘɎůŰŬŰŮɠ ŮɘəɞɜɞɔɟŬűɐůŮɘɠ Űɤɜ əŰɖɟɑɤɜ ŬɡŰɩɜ [139]. Ƀɘ 

ŰɟɘůŭɘɎůŰŬŰŮɠ ŮɘəɞɜɞɔɟŬűɐůŮɘɠ ŮˊɘŰɡɔɢɎɜɞɜŰŬɘ ɛŮ ůŮɓŬůɛɧ ůŰɘɠ ɢɤɟɘəɏɠ əŬɘ ɗŮɟɛɞəɟŬůɘŬəɏɠ ůɡɜɗɐəŮɠ Űɞɡ 

əŰɖɟɑɞɡ. 

Ƀ ˊɑɜŬəŬɠ 2.9 ŭŮɑɢɜŮɘ Űɘɠ ɞɛɞɘɧŰɖŰŮɠ əŬɘ Űɘɠ ŭɘŬűɞɟɏɠ ɛŮŰŬɝɨ ɣɖűɘŬəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ 

ŬɟɢɘŰŮəŰɞɜɘəɎ ŭŮŭɞɛɏɜŬ. Ƀ ˊɑɜŬəŬɠ ŬəɞɚɞɡɗŮɑ Űɖ ŭɘŬɛɧɟűɤůɖ ɔɟŬɛɛɩɜ əŬɘ ůŰɖɚɩɜ Űɞɡ ˊɑɜŬəŬ 2.1. 

ɄɑɜŬəŬɠ 2.9 ɇŬɝɘɜɧɛɖůɖɠ ɄɞɚɘŰɘůɛɘəɩɜ ɄŮɟɘɓŬɚɚɧɜŰɤɜ ɛŮ ȷɟɢɘŰŮəŰɞɜɘəɎ ȹŮŭɞɛɏɜŬ 

ɊɖűɘŬəɧ ɄŮɟɘɓɎɚɚɞɜ 
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SAH [131]    Ⱥɂ  ɉ     ɉ           

ARPENTEUR [132]      ɉ ɉ    X           

ARKIS [133]    Ⱥɂ       X           

APIS [134]    Ⱥɂ       X           

SIArch-Univaq [135]    Ⱥɂ  X     X           

Documenting architectural 

heritage in bahia ï brazil platform 

[136] 

     X     X           

SRAOS [137]   ɉ Ⱥɂ  X     X           

3D-Monuments [138]           X           

LOCUS IMAGINIS [139]   ɉ    ɉ    ɉ           

 

2.2.6.3 ȿŬɞɔɟŬűɑŬ 

Ƀɘ ɣɖűɘŬəɏɠ ůɡɚɚɞɔɏɠ ɚŬɥəɐɠ Űɏɢɜɖɠ ɐ ɚŬɞɔɟŬűɑŬɠ, ŬˊɞŰŮɚɞɨɜ ˊɞɚɨŰɘɛŮɠ ˊɖɔɏɠ ɔɘŬ Űɖ ɛŮɚɏŰɖ Űɖɠ ˊɞɚɘŰɘůɛɘəɐɠ 

əŬɘ ˊɟɞűɞɟɘəɐɠ ˊŬɟɎŭɞůɖɠ ɛɘŬɠ ɢɩɟŬɠ. ȼ əɨɟɘŬ ŭɡůəɞɚɑŬ ůŰɖ ŭɘŬɢŮɑɟɘůɖ ŰɏŰɞɘɤɜ ůɡɚɚɞɔɩɜ ŮɑɜŬɘ ɖ ŮŰŮɟɞɔɏɜŮɘŬ 

Űɤɜ ɡɚɘəɩɜ (ɢŮɘɟɧɔɟŬűŬ əŮɑɛŮɜŬ, űɤŰɞɔɟŬűɑŮɠ, ŰɟɘůŭɘɎůŰŬŰŬ ŬɜŰɘəŮɑɛŮɜŬ, ɖɢɞɔɟŬűɐůŮɘɠ) ɞ́ɡ ŮˊɘɓɎɚɚɞɡɜ 

ŭɘŬűɞɟŮŰɘəɏɠ ˊɟŬəŰɘəɏɠ ɣɖűɘɞˊɞɑɖůɖɠ, ˊŮɟɘɔɟŬűɐɠ əŬɘ ůɡɜŰɐɟɖůɖɠ. ȼ ůɖɛŬůɑŬ Űɖɠ ɚŬɞɔɟŬűɑŬɠ ɛˊɞɟŮɑ ɜŬ 

ŮəűɟŬůŰŮɑ Ŭˊɧ Űɖɜ ɞɛɘɚɑŬ Űɞɡ Alan Jabbour ůŰɖɜ 100ɐ ŮˊɏŰŮɘɞ Űɖɠ ȷɛŮɟɘəŬɜɘəɐɠ ȿŬɞɔɟŬűɘəɐɠ ȺŰŬɘɟŮɑŬɠ - çɖ 

ɚŬɞɔɟŬűɑŬ ŬɜŰŬɜŬəɚɎ Űɘɠ ˊɟɞɔɞɜɘəɏɠ ŬˊɞůŰɞɚɏɠ ˊɞɡ ɛŬɠ ŭɘŬɛɞɟűɩɜɞɡɜ, Űɘɠ əɚɖɟɞɜɞɛɘəɏɠ ŬɝɑŮɠ ˊɞɡ ŬɜŰŬɜŬəɚɎɛŮ 

əŬɘ ˊɟɏˊŮɘ ɜŬ ŬəŰɘɜɞɓɞɚɞɨɜ ůŰɞ ɛɏɚɚɞɜè. Ʉɞɚɚɏɠ ŮɟŮɡɜɖŰɘəɏɠ ɞɛɎŭŮɠ ɏɢɞɡɜ ɛŮɚŮŰɐůŮɘ, ŮɟŮɡɜɐůŮɘ əŬɘ ˊɟɞŰŮɑɜŮɘ ɏɜŬ 

ˊɚɐɗɞɠ Ŭˊɧ ɣɖűɘŬəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ɔɘŬ Űɖɜ ɡˊɞůŰɐɟɘɝɖ Űɖɠ ɚŬɞɔɟŬűɘəɐɠ ˊɞɚɘŰɘůɛɘəɐɠ ɏɟŮɡɜŬɠ, ŬɜŰɘɛŮŰɤˊɑɕɞɜŰŬɠ 

ˊɞɚɚɏɠ Ŭˊɧ Űɘɠ ŭɡůəɞɚɑŮɠ Űɞɡ ŬɜŰɘəŮɘɛɏɜɞɡ. ɇŬ ŭɘŬŭɘəŰɡŬəɎ ŬˊɞɗŮŰɐɟɘŬ Ůɘəɧɜɤɜ əŬɘ ˊɟɞűɞɟɘəɩɜ ŰŮəɛɖɟɑɤɜ 

ɚŬɞɔɟŬűɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ əŬɘ ŰŬ ɣɖűɘŬəɎ ůɡůŰɐɛŬŰŬ ŭɘŬɢŮɑɟɘůɖɠ ɚŬɞɔɟŬűɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ ɔɘŬ ŮɝŮɘŭɘəŮɡɛɏɜɞ 

əɞɘɜɧ ŬˊɞŰŮɚɞɨɜ Űɘɠ əɡɟɘɧŰŮɟŮɠ əŬŰɖɔɞɟɑŮɠ ɣɖűɘŬəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ɔɘŬ Űɖɜ ɚŬɞɔɟŬűɘəɐ əɚɖɟɞɜɞɛɘɎ. 

 

ɄŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɡˊɖɟŮůɑŮɠ ŰŮəɛɖɟɑɤůɖɠ. ȰɜŬ ɛɞɜŰɏɚɞ ɛŮŰŬŭŮŭɞɛɏɜɤɜ ˊɞɚɚŬˊɚɩɜ Ůˊɘˊɏŭɤɜ ɔɘŬ 

Űɖɜ ˊŮɟɘɔɟŬűɐ ɛɘŬɠ ůɡɚɚɞɔɐɠ ɣɖűɘŬəɐɠ ɚŬɞɔɟŬűɑŬɠ, ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ŮɟɔŬůɑŬ [140]. ɇɞ ˊɟɞŰŮɘɜɧɛŮɜɞ ɛɞɜŰɏɚɞ 

ɛŮŰŬŭŮŭɞɛɏɜɤɜ ɗŮɤɟŮɑ ɛɘŬ ůɡɚɚɞɔɐ ɤɠ ɛɘŬ ɘŮɟŬɟɢɑŬ ɞɜŰɞŰɐŰɤɜ əŬɘ ůɡůɢŮŰɑɕŮɘ ŭɘŬűɞɟŮŰɘəɎ ůɢɐɛŬŰŬ 

ɛŮŰŬŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɖ ŭɘŬɢŮɑɟɘůɖ əɎɗŮ ɞɜŰɧŰɖŰŬɠ. ɇɞ ɛɞɜŰɏɚɞ ɛŮŰŬŭŮŭɞɛɏɜɤɜ ŮɜůɤɛŬŰɩɜŮɘ ůŰɞɘɢŮɑŬ Ŭˊɧ 
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ŭɘŬűɞɟŮŰɘəɎ ůɢɐɛŬŰŬ ɛŮŰŬŭŮŭɞɛɏɜɤɜ ˊɞɡ ŮɝŬůűŬɚɑɕɞɡɜ ŬˊɞŰŮɚŮůɛŬŰɘəɐ ŬɜɎəŰɖůɖ ˊɚɖɟɞűɞɟɘɩɜ Ŭˊɧ ɧɚŬ ŰŬ 

ŭɞɛɘəɎ ŮˊɑˊŮŭŬ. Ⱥˊɘˊɚɏɞɜ, ɖ ŮɟɔŬůɑŬ ůɡɕɖŰɎ ɔɘŬ Űɖ ŭɘŬɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ ɛŮŰŬɝɨ Űɤɜ ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɤɜ ůɢɖɛɎŰɤɜ 

ɛŮŰŬŭŮŭɞɛɏɜɤɜ əŬɘ ˊŬɟɞɡůɘɎɕŮɘ Űɞ ɛɞɜŰɏɚɞ Topic Maps ɤɠ ˊɟɞůɏɔɔɘůɖ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ ɢŬɟŰɞɔɟŬűɐůŮɤɜ. ȰɜŬ 

ɣɖűɘŬəɧ ůɨůŰɖɛŬ ˊɞɡ űɘɚɞɝŮɜŮɑ ɛɘŬ ɣɖűɘŬəɐ ɓɘɓɚɘɞɗɐəɖ ɔɘŬ Űɖ ŭɘŬŰɐɟɖůɖ Űɖɠ ɚŬɞɔɟŬűɘəɐɠ ɔɜɩůɖɠ, 

ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ŮɟɔŬůɑŬ [144]. ɇɞ ůɨůŰɖɛŬ Digital Library of Folklore Artifacts, ˊŬɟɏɢŮɘ ŭɘŭŬəŰɘəɎ 

ŭɘŬŭɟŬůŰɘəɎ ɡɚɘəɎ ɛŮ ˊɞɘəɑɚŬ ɛɏůŬ ɔɘŬ ɜŬ ɡˊɞůŰɖɟɑɝŮɘ ɛɘŬ ˊɘɞ ŬˊɞŰŮɚŮůɛŬŰɘəɐ ɛɏɗɞŭɞ ɔɘŬ Űɖ ɚŬɞɔɟŬűɘəɐ ˊŬɘŭŮɑŬ 

Ŭˊ' ɧŰɘ ɖ ɛɖ ŭɘŬŭɟŬůŰɘəɐ ɐ ˊŬɟŬŭɞůɘŬəɐ ɛɎɗɖůɖ ůŰɖɜ ŰɎɝɖ. ȺəŰɧɠ Űɖɠ ɣɖűɘŬəɐɠ ɓɘɓɚɘɞɗɐəɖɠ Űɞ ůɨůŰɖɛŬ 

ɡˊɞůŰɖɟɑɕŮɘ ɛɘŬ ŭɘŬŭɘəŰɡŬəɐ ˊɚŬŰűɧɟɛŬ ŮəɛɎɗɖůɖɠ Űɖɠ ɚŬɞɔɟŬűɑŬɠ. ȺɑɜŬɘ ůɖɛŬɜŰɘəɧ ɜŬ ŬɜŬűŮɟɗŮɑ ɧŰɘ Űɞ 

ůɡɔəŮəɟɘɛɏɜɞ ůɨůŰɖɛŬ ŭŮɜ ůŰɞɢŮɨŮɘ ɛɧɜɞ ůŰɖ ŭɘŬŰɐɟɖůɖ Űɤɜ ɚŬɞɔɟŬűɘəɩɜ ŬɜŰɘəŮɘɛɏɜɤɜ ɛɏůɤ Űɖɠ ɣɖűɘɞˊɞɑɖůɖɠ, 

ŬɚɚɎ ˊɟɞůˊŬɗŮɑ ɜŬ ŬˊɞəŬɚɨɣŮɘ əŬɘ ɜŬ ɣɖűɘɞˊɞɘɐůŮɘ Űɞ ɚɧɔɞ ɔɘŬ Űɞɜ ɞˊɞɑɞ ŭɖɛɘɞɡɟɔɐɗɖəŬɜ, Űɘɠ ɘəŬɜɧŰɖŰŮɠ ˊɞɡ 

ŬˊŬɘŰɞɨɜŰŬɜ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ Űɞɡ ɐ Ŭəɧɛɖ əŬɘ Űɞ ŰŮɚŮŰɞɡɟɔɘəɧ ˊɞɡ ɞŭɐɔɖůŮ ůŰɖ ŭɖɛɘɞɡɟɔɑŬ Űɖɠ ɚŬɞɔɟŬűɘəɐɠ 

ɔɜɩůɖɠ. ɇɞ ˊɚɖɟɞűɞɟɘŬəɧ ůɨůŰɖɛŬ ŬɟɢŮɘɞɗɏŰɖůɖɠ Kivike, ŭɘŬɢŮɘɟɑɕŮŰŬɘ ɚŬɞɔɟŬűɘəɐ ɣɖűɘɞˊɞɘɖɛɏɜɖ ɔɜɩůɖ Űɖɠ 
Ⱥůɗɞɜɘəɐɠ ɚŬɞɔɟŬűɑŬɠ, ˊɞɚɘŰɘůɛɘəɐɠ ɘůŰɞɟɑŬɠ əŬɘ ɚɞɔɞŰŮɢɜɑŬɠ [145]. Ɇəɞˊɧɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŮɑɜŬɘ ɖ ɣɖűɘɞˊɞɑɖůɖ 

əŬɘ ŭɘŬŰɐɟɖůɖ Űɖɠ ɚŬɞɔɟŬűɘəɐɠ ɔɜɩůɖɠ əŬɗɩɠ əŬɘ ɖ ŭɘɎɗŮůɖ Űɖɠ ɔɜɩůɖɠ ŬɡŰɐɠ ůŰɞ Ůɡɟɨ əɞɘɜɧ. Ʉɚɐɗɞɠ ŮɟɔŬůɘɩɜ 
ŬɜŬűɏɟɞɜŰŬɘ ůŰɖɜ ˊɚŬŰűɧɟɛŬ Bulgarian Folk Music, ɖ ɞˊɞɑŬ ɣɖűɘɞˊɞɘŮɑ əŬɘ ɢŰɑɕŮɘ ɛɘŬ ŮŰŮɟɞɔŮɜɐɠ ɣɖűɘŬəɐ 

ɓɘɓɚɘɞɗɐəɖ ɛŮ ɓɞɡɚɔŬɟɘəɎ ˊŬɟŬŭɞůɘŬəɎ ŰɟŬɔɞɨŭɘŬ, ˊɞɡ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɛŮ Űɖ ɛɞɡůɘəɐ, Űɘɠ ɜɧŰŮɠ əŬɘ Űɞɡɠ ůŰɑɢɞɡɠ 

Űɞɡɠ [148, 149, 150]. ȼ ˊɚŬŰűɧɟɛŬ ˊɟɞůűɏɟŮɘ ɛɘŬ ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖɠ ůŰɑɢɤɜ əŬɘ əɤŭɘəɞˊɞɘɖɛɏɜɤɜ ɜɞŰɩɜ. 

 

ɄŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɡˊɖɟŮůɑŮɠ ůŮ Ůɘŭɘəɞɨɠ. ɇɞ ˊɚŬɑůɘɞ ŮɟɔŬůɑŬɠ Digital Library ŭɘŬɢŮɘɟɑɕŮŰŬɘ 

ŮŰŮɟɞɔŮɜŮɑɠ ɣɖűɘŬəɏɠ ůɡɚɚɞɔɏɠ, ɔŮɜɘəɧŰŮɟŬ əŬɘ ɚŬɞɔɟŬűɘəɏɠ ůɡɚɚɞɔɏɠ, ŮɘŭɘəɧŰŮɟŬ [141]. Ƀɘ ɚŬɞɔɟŬűɘəɏɠ ůɡɚɚɞɔɏɠ 

ɗŮɤɟɞɨɜŰŬɘ Ŭˊɧ Űɘɠ ˊɘɞ ˊɞɚɨˊɚɞəŮɠ ůɡɚɚɞɔɏɠ əŬɘ Űɞ ůɨůŰɖɛŬ Digital Library ˊɟɞůűɏɟŮɘ Ŭˊɚɞˊɞɑɖůɖ Űɖɠ 

ŭɘŬɢŮɑɟɘůɖɠ Űɖɠ ůɡɚɚɞɔɐɠ əŬɘ ˊɟɞɩɗɖůɖ Űɖɠ ŭɘŬɚŮɘŰɞɡɟɔɘəɧŰɖŰŬɠ Űɖɠ. Ƀɘ ŰŮɢɜɞɚɞɔɘəɏɠ ˊɚŬŰűɧɟɛŮɠ Fedora25 əŬɘ 

DSpace26, ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ Űɖɜ ɡɚɞˊɞɑɖůɖ Űɞɡ Digital Library. ȼ ŭɘŬŭɘəŰɡŬəɐ ˊɚŬŰűɧɟɛŬ Folkpark27, ˊɞɡ 

ɡˊɞůŰɖɟɑɕŮŰŬɘ Ŭˊɧ Űɞ ȿŬɞɔɟŬűɘəɧ ɀɞɡůŮɑɞ Űɖɠ ɇŬɥɓɎɜ, ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ŮɟɔŬůɑŬ [142]. ȼ ˊɚŬŰűɧɟɛŬ 

ˊɟɞɓɎɚɚŮɘ ŰŬ ɣɖűɘŬəɎ ˊŮɟɘŮɢɧɛŮɜŬ Űɤɜ ŰŮɢɜɞɡɟɔɖɛɎŰɤɜ əŬɘ ˊɟɞůűɏɟŮɘ ɣɖűɘŬəɎ ɡˊɞəŬŰɎůŰŬŰŬ ůŰɞɡɠ ŮɟŮɡɜɖŰɏɠ 

Űɖɠ ɚŬɞɔɟŬűɑŬɠ. Ⱥˊɑůɖɠ, ɖ ˊɚŬŰűɧɟɛŬ ŮˊɘŰɟɏˊŮɘ ůŮ Ŭɜɗɟɩˊɞɡɠ Ŭˊɧ ɧɚɞ Űɞɜ əɧůɛɞ ɜŬ ˊɟɞůˊŮɚɎůɞɡɜ ˊɚɖɟɞűɞɟɑŮɠ 

ůɢŮŰɘəɎ ɛŮ ŰŬ ůɡɚɚŮɢɗɏɜŰŬ ŬɜŰɘəŮɑɛŮɜŬ. ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ ɞɘ ɛŮɚɏŰŮɠ Űɤɜ ŰŬɥɓŬɜɏɕɘəɤɜ ɚŬɞɔɟŬűɘəɩɜ ŰŮəɛɖɟɑɤɜ 

ɔɑɜɞɜŰŬɘ ɢɤɟɑɠ Űɞɡɠ ˊŮɟɘɞɟɘůɛɞɨɠ Űɖɠ ŰɞˊɞɗŮůɑŬɠ. ȼ ˊɚŬŰűɧɟɛŬ FEB-web (Fundamental Digital Library of Russian 

Literature and Folklore) ɣɖűɘɞˊɞɘŮɑ əŬɘ ŭɘŬɢŮɘɟɑɕŮŰŬɘ Űɖ ɚŬɞɔɟŬűɘəɐ əŬɘ ɚɞɔɞŰŮɢɜɘəɐ ˊŬɟɎŭɞůɖ Űɖɠ ɅɤůɑŬɠ [147]. 

ɆŰɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ ɖ ˊɚŬŰűɧɟɛŬ ŮɑɜŬɘ ɏɜŬ ɣɖűɘŬəɧ ŬˊɞɗŮŰɐɟɘɞ Űɖɠ Ʌɤůɘəɐɠ ˊɟɞűɞɟɘəɐɠ ˊŬɟɎŭɞůɖɠ, ˊɞɡ 

ˊɟɞůˊŮɚŬɨɜŮŰŬɘ ŭɤɟŮɎɜ Ŭˊɧ ɞˊɞɘɞɜŭɐˊɞŰŮ ɏɢŮɘ ɛɘŬ ůɨɜŭŮůɖ ůŰɞ Internet. ɇɞ FEB-web ́ ŬɟɏɢŮɘ ŮɟɔŬɚŮɑŬ ŬɜɎɚɡůɖɠ 

ˊɞɡ ŮˊɘŰɟɏˊɞɡɜ ůŰɞɡɠ ŮɟŮɡɜɖŰɏɠ ɜŬ ˊɟɞůŮɔɔɑůɞɡɜ Űɖ ɟɤůɘəɐ ɚŮəŰɘəɐ Űɏɢɜɖ. ɆɡɔəŮɜŰɟɩɜɞɜŰŬɠ Űɘɠ ůɡɚɚɞɔɏɠ Űɖɠ, ɖ 

ˊɚŬŰűɧɟɛŬ FEB-web ŭɘŬŰɖɟŮɑ ɏɜŬ əŬɚɧ ŮˊɑˊŮŭɞ ɓɘɓɚɘɞɔɟŬűɘəɐɠ ŬəɟɑɓŮɘŬɠ ï ŭɖɚŬŭɐ ˊŮɟɘɚŬɛɓɎɜŮɘ əŮɑɛŮɜŬ ˊɞɡ əŬɘ 

ɞɘ ˊɘɞ ŬˊŬɘŰɖŰɘəɞɑ ŮɟŮɡɜɖŰɏɠ ɛˊɞɟɞɨɜ ɜŬ ŮɛˊɘůŰŮɡŰɞɨɜ. ɇɞ ɏɟɔɞ Digital Folklore Project ɏɢŮɘ ůŬɜ ůŰɧɢɞ ɜŬ 
ŮɜŰɞˊɑůŮɘ Űɖɜ ˊɟɞűɞɟɘəɐ ˊŬɟɎŭɞůɖ Űɤɜ ɚŬɩɜ Űɞɡ əɧůɛɞɡ, ɧˊɤɠ ŬɡŰɐ əŬŰŬɔɟɎűŮŰŬɘ ůŰɞɜ ɄŬɔəɧůɛɘɞ ȽůŰɧ [151]. Ƀ 

J. Bacon ŬˊɞŭŮɘəɜɨŮɘ ɧŰɘ ŰŬ ɑŭɘŬ Ůɑŭɖ ɚŬɥəɐɠ Űɏɢɜɖɠ ˊɞɡ ůɡɚɚɏɔɞɜŰŬɘ ůɡůŰɖɛŬŰɘəɎ Ŭˊɧ Űɞɡɠ ɚŬɞɔɟɎűɞɡɠ, ɏɢɞɡɜ 

ˊɟɞůŬɟɛɞůŰŮɑ ɩůŰŮ ɜŬ ŰŬɘɟɘɎɕɞɡɜ ůŰɞ ɣɖűɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ ȹɘŬŭɘəŰɨɞɡ [151]. 

 

ɄŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ŮəˊŬɘŭŮɡŰɘəɏɠ ɡˊɖɟŮůɑŮɠ. ȼ ɣɖűɘŬəɐ ˊɚŬŰűɧɟɛŬ Bulgarian Folklore Heritage 

űɘɚɞɝŮɜŮɑ ɏɜŬ ŬɟɢŮɑɞ ɛŮ ɣɖűɘŬəɎ ŬɜŰɘəŮɑɛŮɜŬ ɚŬɞɔɟŬűɘəɐɠ ŬɝɑŬɠ, Ŭˊɧ Űɞ ȿŬɞɔɟŬűɘəɧ ȽɜůŰɘŰɞɨŰɞ Űɖɠ ȸɞɡɚɔŬɟɑŬɠ 

[143]. ȼ ˊɚŬŰűɧɟɛŬ ůŰɞɢŮɨŮɘ ůŰɖɜ ŭɘŬŰɐɟɖůɖ əŬɘ ŬɟɢŮɘɞɗɏŰɖůɖ Űɖɠ ɓɞɡɚɔŬɟɘəɐɠ ɚŬɞɔɟŬűɘəɐɠ ɔɜɩůɖɠ, ůŰɖɜ 

ŮɚŮɨɗŮɟɖ ˊɟɧůɓŬůɖ ůŮ ŬɡŰɐ Űɖ ɔɜɩůɖ ŬɚɚɎ əŬɘ ůŰɖɜ ŮɟŮɡɜɖŰɘəɐ ŮˊɘůŰɖɛɞɜɘəɐ ŬɜɎɚɡůɖ. ȼ ˊɚŬŰűɧɟɛŬ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ ŮəˊŬɘŭŮɡŰɘəɞɨɠ ůəɞˊɞɨɠ əŬɘ ˊɘɞ ůɡɔəŮəɟɘɛɏɜŬ ɔɘŬ Űɖ ŭɘŬŭɟŬůŰɘəɐ Ůɝ ŬˊɞůŰɎůŮɤɠ 

 
25 https://getfedora.org/ 
26 https://www.dspace.com/en/inc/home.cfm 
27 http://www.folkpark.org.tw 
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ŮəˊŬɑŭŮɡůɖ/ŬɡŰɞŭɘŭŬůəŬɚɑŬ ůŰɞɜ ŰɞɛɏŬ Űɞɡ ɓɞɡɚɔŬɟɘəɞɨ ˊŬɟŬŭɞůɘŬəɞɨ ˊɞɚɘŰɘůɛɞɨ əŬɘ Űɞɡ ˊɞɚɘŰɘůɛɘəɞɨ əŬɘ 

Ůɗɜɞɚɞɔɘəɞɨ Űɞɡɟɘůɛɞɨ ůŰɖ ȸɞɡɚɔŬɟɑŬ. ɇɞ ůɨůŰɖɛŬ CIS (Corporate Identification System) ŬɜŬˊŰɨůůŮɘ ɓɘɓɚɑŬ 

ɘůŰɞɟɘɩɜ ůŰɞɢŮɨɞɜŰŬɠ ůŰɖ ɢɟɐůɖ Űɞɡɠ ůŰɖ ɚŬɞɔɟŬűɘəɐ ŮəˊŬɑŭŮɡůɖ Űɤɜ ˊŬɘŭɘɩɜ/ɛŬɗɖŰɩɜ [146]. 

Ƀ ˊɑɜŬəŬɠ 2.10 ŭŮɑɢɜŮɘ Űɘɠ ɞɛɞɘɧŰɖŰŮɠ əŬɘ Űɘɠ ŭɘŬűɞɟɏɠ ɛŮŰŬɝɨ ɣɖűɘŬəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ 

ɚŬɞɔɟŬűɘəɎ ŭŮŭɞɛɏɜŬ. Ƀ ˊɑɜŬəŬɠ ŬəɞɚɞɡɗŮɑ Űɖ ŭɘŬɛɧɟűɤůɖ ɔɟŬɛɛɩɜ əŬɘ ůŰɖɚɩɜ Űɞɡ ˊɑɜŬəŬ 2.1. 

ɄɑɜŬəŬɠ 2.10 ɇŬɝɘɜɧɛɖůɖɠ ɄɞɚɘŰɘůɛɘəɩɜ ɄŮɟɘɓŬɚɚɧɜŰɤɜ ɛŮ ȿŬɞɔɟŬűɘəɎ ȹŮŭɞɛɏɜŬ 

ɊɖűɘŬəɧ ɄŮɟɘɓɎɚɚɞɜ 
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Topic Maps [140]            X          

Digital Library [141]       X     X          

Folkpark [142]            X     X     

Bulgarian Folklore Heritage [143]       ɉ ɉ    ɉ          

Digital library of folklore artifacts 

system [144] 

      X     X          

Kivike [145]            X          

CIS [146]       X     X          

FEB-web [147]       X     X          

Bulgarian Folk Music [148]            X    X      

Digital Folklore Project [151]            X          

 

2.2.6.4 ɀɞɡůŮɑɞ/ȺɘəŬůŰɘəɎ ï ȸɘɓɚɘɞɗɐəɖ/ȿɞɔɞŰŮɢɜɑŬ ï ũəŬɚŮɟɑ ï ȷɟɢŮɑɞ (GLAM : Gallery ï Library  ï 

Archive ï Museum) 

ɆŰɞ ɢɩɟɞ Űɤɜ ɣɖűɘŬəɩɜ ůɡůŰɖɛɎŰɤɜ ɔɘŬ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ, ˊɞɚɨ ůɡɢɜɎ, ůɢŮŭɘɎɕɞɜŰŬɘ əŬɘ 

ɡɚɞˊɞɘɞɨɜŰŬɘ ůɡůŰɐɛŬŰŬ ˊɞɡ ɓɟɑůəɞɡɜ ŮűŬɟɛɞɔɐ ůŮ ˊŮɟɘůůɧŰŮɟŬ Ŭˊɧ ɏɜŬ ˊɞɚɘŰɘůɛɘəɎ ˊŮŭɑŬ. ɉŬɟŬəŰɖɟɘůŰɘəɧ 

ˊŬɟɎŭŮɘɔɛŬ ŮɑɜŬɘ ŰŬ ˊŮŭɑŬ Űɖɠ ɛɞɡůŮɘɞɚɞɔɑŬɠ, Űɖɠ ɓɘɓɚɘɞɗɖəɞɜɞɛɑŬɠ, Űɖɠ ŬɟɢŮɘɞɗɏŰɖůɖɠ əŬɘ Űɤɜ ɔəŬɚŮɟɑ. ȺɝŬɘŰɑŬɠ 

Űɞɡ ɧŰɘ ŬɡŰɎ ŰŬ ˊŮɟɘɓɎɚɚɞɜŰŬ ɛɞɘɟɎɕɞɜŰŬɘ əɎˊɞɘŬ ůɡɔəŮəɟɘɛɏɜŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ, ɧˊɤɠ Űɞ ɧŰɘ ˊɟɧəŮɘŰŬɘ ɔɘŬ 

ˊŮɟɘɓɎɚɚɞɜŰŬ ŮůɤŰŮɟɘəɞɨ ɢɩɟɞɡ ɐ ɧŰɘ ŬˊɞɗɖəŮɨɞɡɜ ɛŮɔɎɚŮɠ ůɡɚɚɞɔɏɠ ˊɞɚɘŰɘůɛɘəɩɜ ŬɜŰɘəŮɘɛɏɜɤɜ 

(ŰŮɢɜɞɡɟɔɐɛŬŰŬ, ɓɘɓɚɑŬ, ˊɑɜŬəŮɠ ɕɤɔɟŬűɘəɐɠ, ɔɟŬˊŰɎ ŰŮəɛɐɟɘŬ), ˊɞɚɚɏɠ ŮɟŮɡɜɖŰɘəɏɠ ɞɛɎŭŮɠ ɏɢɞɡɜ ŭɖɛɘɞɡɟɔɐůŮɘ 

ɏɜŬ ˊɚɐɗɞɠ ɣɖűɘŬəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ ɡˊɖɟŮŰɞɨɜ ŰɏŰɞɘɞɡɠ ɞɟɔŬɜɘůɛɞɨɠ. ɆŰɖ ŭɘŮɗɜɐ ɓɘɓɚɘɞɔɟŬűɑŬ ɖ ůɨɜɗŮůɖ 

ŬɡŰɩɜ Űɤɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɚɚɏɠ űɞɟɏɠ ɞɜɞɛɎɕŮŰŬɘ GLAM (Gallery ï Library ï Archive -Museum) [285]. ũɘŬ 

Űɞɡɠ ůəɞˊɞɨɠ ŬɡŰɐɠ Űɖɠ ŭɘŬŰɟɘɓɐɠ, ůŰɖɜ ŮɜɧŰɖŰŬ ŬɡŰɐ, ɞɛŬŭɞˊɞɘŮɑŰŬɘ Űɞ ŮˊɘůŰɖɛɞɜɘəɧ ˊŮŭɑɞ Űɤɜ ŮɘəŬůŰɘəɩɜ ɛŮ ŰŬ 

ɛɞɡůŮɑŬ əŬɘ Űɘɠ ɔəŬɚŮɟɑ, Ŭűɞɨ ŬɡŰɞɑ ŮɑɜŬɘ ɞɘ əɨɟɘɞɘ űɞɟŮɑɠ ŭɘɎɢɡůɖɠ Űɖɠ ŮɘəŬůŰɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ. ũɘŬ Űɞɜ ɑŭɘɞ ɚɧɔɞ, 

ɞɛŬŭɞˊɞɘŮɑŰŬɘ Űɞ ˊŮŭɑɞ Űɖɠ ɚɞɔɞŰŮɢɜɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ ɛŮ Űɞ ˊŮŭɑɞ Űɖɠ ɓɘɓɚɘɞɗɖəɞɜɞɛɑŬɠ, Ŭűɞɨ ɞɘ ɓɘɓɚɘɞɗɐəŮɠ ŬɜɎ 

Űɞɜ əɧůɛɞ űɘɚɞɝŮɜɞɨɜ əŬɘ ŭɘŬŰɖɟɞɨɜ ɧɚɞ Űɞ ɗɖůŬɡɟɧ Űɖɠ ˊŬɔəɧůɛɘŬɠ ɚɞɔɞŰŮɢɜɑŬɠ. ɇŬ GLAM ˊŮɟɘɓɎɚɚɞɜŰŬ 

ŮɜůɤɛŬŰɩɜɞɡɜ ɣɖűɘŬəɎ ůɡůŰɐɛŬŰŬ ɔɘŬ ɜŬ ŮˊɤűŮɚɖɗɞɨɜ Ŭˊɧ Űɘɠ ŭɡɜŬŰɧŰɖŰŮɠ ˊɞɡ ŬɡŰɎ ˊɟɞůűɏɟɞɡɜ ůŮ ˊɞɚɚɞɨɠ 

ŰɞɛŮɑɠ, ɧˊɤɠ ɖ ŬˊɞŰŮɚŮůɛŬŰɘəɐ ŭɘɎɢɡůɖ ůŰɞ Ůɡɟɨ əɞɘɜɧ əŬɘ ɘŭɘŬɑŰŮɟŬ ůŮ ɜɏɞɡɠ, ɖ ŭɡɜŬŰɧŰɖŰŬ Ŭɝɘɞˊɞɑɖůɖɠ Űɤɜ 

ůɡɚɚɞɔɩɜ Űɤɜ ɞɟɔŬɜɘůɛɩɜ, ɖ ŮůɤŰŮɟɘəɐ ɞɟɔɎɜɤůɖ Űɞɡ ŰŮɟɎůŰɘɞɡ ɧɔəɞɡ Űɖɠ ˊɚɖɟɞűɞɟɑŬɠ ˊɞɡ űɏɟɞɡɜ ŬɡŰɎ ŰŬ 

ɘŭɟɨɛŬŰŬ əŬɘ ɖ ɓŮɚŰɑɤůɖ Űɖɠ ŮɛˊŮɘɟɑŬɠ ˊɞɡ ˊɟɞůűɏɟŮŰŬɘ ůŮ ɏɜŬɜ ŮˊɘůəɏˊŰɖ. 
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ɄŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɡˊɖɟŮůɑŮɠ ɓŮɚŰɑɤůɖɠ Űɖɠ ŮɛˊŮɘɟɑŬɠ Űɤɜ ŮˊɘůəŮˊŰɩɜ. ɇɞ ɣɖűɘŬəɧ ůɨůŰɖɛŬ 

TAPIR, ɔɘŬ ŮůɤŰŮɟɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ GLAɀ, ́ɟɞůűɏɟŮɘ ɡˊɖɟŮůɑŮɠ ŮɝŬŰɞɛɘəŮɡɛɏɜɖɠ ɝŮɜɎɔɖůɖɠ ůŰɞɡɠ ŮˊɘůəɏˊŰŮɠ 

ŬɡŰɩɜ Űɤɜ ɞɟɔŬɜɘůɛɩɜ əŬɘ ɓŬůɑɕŮŰŬɘ ůŰɖɜ ŬɜŬɔɜɩɟɘůɖ Űɖɠ ŰɞˊɞɗŮůɑŬɠ Űɞɡ ɢɟɐůŰɖ əŬɘ Űɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ [152]. ɇɞ 

ůɨůŰɖɛŬ ŬɜŰɘɛŮŰɤˊɑɕŮɘ ɛɘŬ ůŮɘɟɎ Ŭˊɧ ůɖɛŬɜŰɘəɎ ɕɖŰɐɛŬŰŬ ˊɞɡ ŮɛűŬɜɑɕɞɜŰŬɘ ůŮ ˊŮɟɘɓɎɚɚɞɜŰŬ GLAM, ɧˊɤɠ ɖ ɛɖ-

Ŭəɟɘɓɐɠ ŰŬɡŰɞˊɞɑɖůɖ, Űɞ ɡɣɖɚɧ əɧůŰɞɠ əŬɘ ɖ ɢŬɛɖɚɐ ɢɟɖůŰɘəɧŰɖŰŬ. Ƀɘ ůɢŮŭɘŬůŰɏɠ ɢɟɖůɘɛɞˊɞɑɖůŬɜ ŮɜŰɞˊɘůɛɧ 

ŰɞˊɞɗŮůɑŬɠ əŬɘ ŮˊɘəɞɘɜɤɜɑŬɠ ɛŮ ɓɎůɖ ɖɢɖŰɘəɏɠ ŮŰɘəɏŰŮɠ ŭŮŭɞɛɏɜɤɜ Űɨˊɞɡ çTheoretically Audible but Practically 

Inaudible Range (TAPIR)è [286]. To ɣɖűɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ MOVIO ŮɑɜŬɘ ɏɜŬ ůɖɛŬůɘɞɚɞɔɘəɧ ůɨůŰɖɛŬ ŭɘŬɢŮɑɟɘůɖɠ 

ˊŮɟɘŮɢɞɛɏɜɞɡ ˊɞɡ ˊŬɟɏɢŮɘ ŮɟɔŬɚŮɑŬ ɔɘŬ Űɖɜ ɡˊɞůŰɐɟɘɝɖ Űɖɠ ŬɜɎˊŰɡɝɖɠ Ůɘəɞɜɘəɩɜ/ɣɖűɘŬəɩɜ ŮəɗɏůŮɤɜ, 

ŰɞɡɟɘůŰɘəɩɜ əŬɘ ŭɘŭŬəŰɘəɩɜ ŮűŬɟɛɞɔɩɜ [153]. ɇɞ MOVIO ŮɑɜŬɘ əŬŰɎɚɚɖɚɞ ɔɘŬ ˊŮɟɘɓɎɚɚɞɜŰŬ GLAM ˊɞɡ 

űɘɚɞɝŮɜɞɨɜ ŮəɗɏůŮɘɠ ˊɞɚɘŰɘůɛɘəɩɜ ŬɜŰɘəŮɘɛɏɜɤɜ. ɇɞ ůɨůŰɖɛŬ ɡˊɞůŰɖɟɑɕŮɘ Űɖ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ ŬɟɢŮɑɞɡ ˊɞɚɡɛɏůɤɜ 

əŬɘ ɡɚɞˊɞɘŮɑ Űɖɜ ŭɘɐɔɖůɖ ɘůŰɞɟɘɩɜ ůŰɞɡɠ ɢɟɐůŰŮɠ, Ůɜɩ ŮˊɘŰɟɏˊŮɘ Űɖ ŭɖɛɞůɘɞˊɞɑɖůɖ ˊɞɚɘŰɘůɛɘəɞɨ ˊŮɟɘŮɢɞɛɏɜɞɡ 

ɛɏůŬ Ŭˊɧ əɞɘɜɤɜɘəɎ ŮɟɔŬɚŮɑŬ. ɇɞ ɣɖűɘŬəɧ ɏɟɔɞ  Mediaplatform ɡɚɞˊɞɘŮɑ ůɨɔɢɟɞɜɞɡɠ əŬɘ Ůɜɘůɢɡɛɏɜɞɡɠ Űɟɧˊɞɡɠ 

ŬɜŬɕɐŰɖůɖɠ əŬɘ ˊɟɞɓɞɚɐɠ ŭɘŬŭɘəŰɡŬəɩɜ ůɡɚɚɞɔɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ GLAM [154]. Ɇəɞˊɧɠ Űɞɡ ɏɟɔɞɡ ŮɑɜŬɘ ɜŬ 

ˊɟɞůűɏɟŮɘ ɛɘŬ ŭɘŬɟəɐɠ ŮɛˊŮɘɟɑŬ ůŰɞɜ ŮˊɘůəɏˊŰɖ Ůɜɧɠ GLAM ˊŮɟɘɓɎɚɚɞɜŰɞɠ, ɛŮ ŰɏŰɞɘɞ Űɟɧˊɞ ˊɞɡ ŭŮɜ ɗŬ ɛˊɞɟɞɨůŮ 

ɜŬ ŬˊɞɚŬɨůŮɘ ŬɡŰɐ Űɖɜ ŮɛˊŮɘɟɑŬ ɛɧɜɞ əŬŰɎ Űɖɜ ŮˊɑůəŮɣɐ Űɞɡ ůŰɞ ɛɞɡůŮɑɞ, Űɖ ɓɘɓɚɘɞɗɐəɖ ɐ Űɖ ɔəŬɚŮɟɑ. ɇɞ 

ˊɚɖɟɞűɞɟɘŬəɧ ŭɘŬŭɘəŰɡŬəɧ ůɨůŰɖɛŬ ˊɞɡ ɓŬůɑɕŮŰŬɘ ůŰɞ ɛɞɜŰɏɚɞ Sightseeing Metaphor Framework ˊɟɞůˊŬɗŮɑ ɜŬ 

ɓŮɚŰɘɩůŮɘ Űɖɜ ŮɛˊŮɘɟɑŬ Űɖɠ ŮˊɑůəŮɣɖɠ ůŮ ɛɘŬ ɣɖűɘŬəɐ ɓɘɓɚɘɞɗɐəɖ ɔɘŬ Űɞɡɠ ŮˊɘůəɏˊŰŮɠ ˊɞɡ ŭŮɜ ŮɑɜŬɘ ŮˊŬɔɔŮɚɛŬŰɑŮɠ 

ɓɘɓɚɘɞɗɖəɞɜɧɛɞɘ, ɛɏůɤ ŬɜŬɔɜɩɟɘůɖɠ Űɤɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ Űɤɜ ɢɟɖůŰɩɜ ɧůɞ ˊŮɟɘűɏɟɞɜŰŬɘ ůŰɞɜ ɢɩɟɞ Űɖɠ 

ɓɘɓɚɘɞɗɐəɖɠ [155].  

 

ɄŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɡˊɖɟŮůɑŮɠ ˊɟɞŰɎůŮɤɜ ɔɘŬ Űɖ ŭɘŬŰɐɟɖůɖ Űɖɠ ˊɚɖɟɞűɞɟɑŬɠ. ɇɞ ɣɖűɘŬəɧ 

ůɨůŰɖɛŬ ˊɟɞŰɎůŮɤɜ DiPRec ˊɟɞůˊŬɗŮɑ ɜŬ ŮˊɘŰɨɢŮɘ Űɖɜ ˊŬɟŬɔɤɔɐ ɗŮɛŮɚɘɤɛɏɜɤɜ əŬɘ ŬɝɘɧˊɘůŰɤɜ ˊɟɞŰɎůŮɤɜ ɛɏůɤ 

ŬɜɞɘɢŰɩɜ ůɡɜŭŮŭŮɛɏɜɤɜ ŭŮŭɞɛɏɜɤɜ əŬɘ ɡˊɞɜɞɞɨɛŮɜɖɠ ɔɜɩůɖɠ ůŰɞɜ ŰɞɛɏŬ Űɖɠ ɛŬəɟɞˊɟɧɗŮůɛɖɠ ŭɘŬŰɐɟɖůɖɠ 

ɚ́ɖɟɞűɞɟɘɩɜ ɔɘŬ ˊŮɟɘɓɎɚɚɞɜŰŬ GLAM [156]. ɇɞ ɣɖűɘŬəɧ ŮɟɔŬɚŮɑɞ Plato, ŭɟŬůŰɖɟɘɞˊɞɘŮɑŰŬɘ Ůˊɑůɖɠ ůŰɞɜ ŰɞɛɏŬ 

Űɖɠ ɣɖűɘŬəɐɠ ŭɘŬŰɐɟɖůɖɠ ˊɞɚɘŰɘůɛɘəɩɜ ŭŮŭɞɛɏɜɤɜ ůŮ ˊŮɟɘɓɎɚɚɞɜŰŬ GLAM [157]. ɇɞ Plato ŮɑɜŬɘ ɘəŬɜɧ ɜŬ 

ůɡůŰɐůŮɘ ůɡɔəŮəɟɘɛɏɜŮɠ ŮɜɏɟɔŮɘŮɠ ŭɘŬŰɐɟɖůɖɠ ɔɘŬ ɏɜŬ ŭŮŭɞɛɏɜɞ ůŮɜɎɟɘɞ. ȼ ɣɖűɘŬəɐ ˊɚŬŰűɧɟɛŬ Scape28 ůŰɞɢŮɨŮɘ 

Ůˊɑůɖɠ ůŰɖɜ ŭɘŬŰɐɟɖůɖ ˊɞɚɘŰɘůɛɘəɩɜ ŭŮŭɞɛɏɜɤɜ ůŮ ˊŮɟɘɓɎɚɚɞɜŰŬ GLAM [158]. ȼ ˊɚŬŰűɧɟɛŬ ŬůɢɞɚŮɑŰŬɘ ɧɢɘ ɛɧɜɞ 

ɛŮ ɕɖŰɐɛŬŰŬ ɟɞɐɠ ŮɟɔŬůɘɩɜ ŭɘŬŰɐɟɖůɖɠ (ŮˊɏəŰŬůɖ əŬɘ ŮɝŬůűɎɚɘůɖ ˊɞɘɧŰɖŰŬɠ) ŬɚɚɎ əŬɘ ɛŮ Űɞ ůɢŮŭɘŬůɛɧ əŬɘ Űɖɜ 

ˊŬɟŬəɞɚɞɨɗɖůɖ ɣɖűɘŬəɐɠ ŭɘŬŰɐɟɖůɖɠ ˊɞɡ ɓŬůɑɕŮŰŬɘ ůŮ ůɡɔəŮəɟɘɛɏɜŮɠ ˊɞɚɘŰɘəɏɠ.  

 

ɄŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɡˊɖɟŮůɑŮɠ Ŭɝɘɞˊɞɑɖůɖɠ. ɇɞ ůɨůŰɖɛŬ SIRBeC ŮɑɜŬɘ ɏɜŬ ůɨůŰɖɛŬ Űɞˊɘəɐɠ ɘůɢɨɞɠ, 

ˊɞɡ ůŰɞɢŮɨŮɘ ůŰɖɜ Ŭɝɘɞˊɞɑɖůɖ Űɤɜ ůɢŮŭɘŬůŰɘəɩɜ ŬɟɢŮɑɤɜ Űɖɠ ˊɧɚɖɠ Űɞɡ ɀɘɚɎɜɞ ůŰɖɜ ȽŰŬɚɑŬ [159]. ȼ əɨɟɘŬ ɘŭɏŬ 

Űɞɡ ůɡůŰɐɛŬŰɞɠ ŮɑɜŬɘ ɜŬ ŭɖɛɘɞɡɟɔɖɗŮɑ ɏɜŬ ɣɖűɘŬəɧ ŬɟɢŮɑɞ ˊɞɡ ɜŬ ůɡɜŭɏŮɘ ŮŰŮɟɞɔŮɜɐ ŭŮŭɞɛɏɜŬ - ůəɑŰůŬ, ŰŮɢɜɘəɎ 

ůɢɏŭɘŬ, ŮɘəɧɜŮɠ, űɡůɘəɎ ɛɞɜŰɏɚŬ ï ŰŬ ɞˊɞɑŬ ŬɜŬűɏɟɞɜŰŬɘ ůŮ ɏɜŬ ŮɜɘŬɑɞ ˊɟɞɥɧɜ ˊɞɡ ˊɟɞɎɔŮɘ ɛɘŬ ůɡɜɞɚɘəɐ Ɏˊɞɣɖ Űɖɠ 

ŭɘŬŭɘəŬůɑŬɠ ůɢŮŭɘŬůɛɞɨ əŬɘ ŭɖɛɘɞɡɟɔɘəɐɠ ůəɏɣɖɠ ŭɘŬűɧɟɤɜ ůɢŮŭɘŬůŰɩɜ.  

 

ɄŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɡˊɖɟŮůɑŮɠ ˊɟɞɓɞɚɐɠ əŬɘ ŭɘɎɢɡůɖɠ. ȼ ɣɖűɘŬəɐ ůɡɜŮɟɔŬŰɘəɐ ˊɚŬŰűɧɟɛŬ 

ARQUIGRAFIA ůɡɚɚɏɔŮɘ ˊɞɚɘŰɘůɛɘəɧ ɡɚɘəɧ əŬɘ Űɞ ˊɟɞɓɎɚɚŮɘ ůŰɞ ŭɘŬŭɑəŰɡɞ, ɛŮ Űɖ ůɡɜŮɟɔŬůɑŬ űɞɟɏɤɜ (ɔəŬɚŮɟɑ, 

ɓɘɓɚɘɞɗɖəɩɜ, ŬɟɢŮɑɤɜ əŬɘ ɛɞɡůŮɑɤɜ) əŬɘ Ŭˊɚɩɜ ɢɟɖůŰɩɜ (ɛŬɗɖŰɩɜ, ŮəˊŬɘŭŮɡŰɘəɩɜ ɐ űɤŰɞɔɟɎűɤɜ) [160]. Ɇəɞˊɧɠ 

Űɖɠ ˊɚŬŰűɧɟɛŬɠ ŮɑɜŬɘ ɖ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ ŬɜɞɘɢŰɞɨ, ŭɖɛɧůɘɞɡ əŬɘ ŮɚŮɨɗŮɟɞɡ ŭɘəŰɡŬəɞɨ ɣɖűɘŬəɞɨ ŮɘəɞɜɞɔɟŬűɘəɞɨ 

ůɡɜŮɟɔŬŰɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ɔɘŬ Űɘɠ ŬɟɢɘŰŮəŰɞɜɘəɏɠ əŬɘ Űɞɡɠ ŬůŰɘəɞɨɠ ɢɩɟɞɡɠ Űɖɠ ȸɟŬɕɘɚɑŬɠ. ɆŰɖɜ ɘůŰɞůŮɚɑŭŬ ɐ 
ůŰɖɜ ŮűŬɟɛɞɔɐ Android, ɞɘ ɢɟɐůŰŮɠ ɛˊɞɟɞɨɜ ɜŬ ŭɖɛɘɞɡɟɔɐůɞɡɜ ɏɜŬɜ ɚɞɔŬɟɘŬůɛɧ əŬɘ ɜŬ ɛɞɘɟŬůŰɞɨɜ Űɘɠ ɞˊŰɘəɏɠ 

Űɞɡɠ ůɡɚɚɞɔɏɠ (űɤŰɞɔɟŬűɑŮɠ, ůɢɏŭɘŬ əŬɘ ɓɑɜŰŮɞ) űɞɟŰɩɜɞɜŰŬɠ ŬɟɢŮɑŬ, əŬɗɩɠ əŬɘ ŮɡɟŮŰɖɟɑŬůɖ, ɔŮɤɔɟŬűɘəɏɠ 

ŬɜŬűɞɟɏɠ əŬɘ ɎŭŮɘŮɠ ɢɟɐůɖɠ (Creative Commons). 

 
28 http://www.scape-project.eu/ 
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Ƀ ˊɑɜŬəŬɠ 2.11 ŭŮɑɢɜŮɘ Űɘɠ ɞɛɞɘɧŰɖŰŮɠ əŬɘ Űɘɠ ŭɘŬűɞɟɏɠ ɛŮŰŬɝɨ ɣɖűɘŬəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ 

ɛɞɡůŮɘŬəɎ, ŬɟɢŮɘŬəɎ/ŮɘəŬůŰɘəɎ ŭŮŭɞɛɏɜŬ əŬɘ ŭŮŭɞɛɏɜŬ ɓɘɓɚɘɞɗɖəɩɜ əŬɘ ɔəŬɚŮɟɑ (GLAM ŭŮŭɞɛɏɜŬ). Ƀ ˊɑɜŬəŬɠ 
ŬəɞɚɞɡɗŮɑ Űɖ ŭɘŬɛɧɟűɤůɖ ɔɟŬɛɛɩɜ əŬɘ ůŰɖɚɩɜ Űɞɡ ˊɑɜŬəŬ 2.1. 

ɄɑɜŬəŬɠ 2.11 ɇŬɝɘɜɧɛɖůɖɠ ɄɞɚɘŰɘůɛɘəɩɜ ɄŮɟɘɓŬɚɚɧɜŰɤɜ ɛŮ GLAM ȹŮŭɞɛɏɜŬ 

ɊɖűɘŬəɧ ɄŮɟɘɓɎɚɚɞɜ 
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TAPIR [152]    ȺɆ  ɉ           ɉ ɉ    

MOVIO [153]    ȺɆ   ɉ          ɉ ɉ    

Mediaplatform [155]    ȺɆ             ɉ ɉ    

Sightseeing Metaphor Framework 

[155] 

   ȺɆ             ɉ ɉ    

DiPRec [156]        X         X X    

Plato [157]        X         X X    

Scape [158]        X         X X    

SIRBeC [159]      X           X X    

ARQUIGRAFIA [160]   X    X    X      X X    

 

2.2.6.5 ŪɏŬŰɟɞ ï ȾɘɜɖɛŬŰɞɔɟɎűɞɠ ï ɀɞɡůɘəɐ 

ȼ əŬŰŬɔɟŬűɐ Űɖɠ ɛɞɡůɘəɐɠ, ɗŮŬŰɟɘəɐɠ əŬɘ əɘɜɖɛŬŰɞɔɟŬűɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ ŮɑɜŬɘ ɏɜŬ əŬŰô Ůɝɞɢɐɜ ˊŮŭɑɞ ŭɟɎůɖɠ 

Űɖɠ ˊɞɚɘŰɘůɛɘəɐɠ ŰŮɢɜɞɚɞɔɑŬɠ. ɇɞ ˊɞɚɘŰɘůɛɘəɧ əŮűɎɚŬɘɞ ˊɞɡ ˊŬɟɎɔŮŰŬɘ Ŭˊɧ Űɞ ɗɏŬŰɟɞ əŬɘ Űɖ ɛɞɡůɘəɐ ŮɑɜŬɘ ɤɠ Ůˊɑ 

Űɞ ˊɚŮɑůŰɞɜ ɛɖ-ŬˊŰɧ, Ůɜɩ ˊŬɟɎɔŮŰŬɘ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ əŬɘ ˊɞɚɨ ŮɨəɞɚŬ ɛˊɞɟŮɑ ɜŬ ɢŬɗŮɑ Ŭɜ ŭŮɜ əŬŰŬɔɟŬűŮɑ ůŮ 

əɎˊɞɘɞ ŬɜŬɚɞɔɘəɧ ɐ ɣɖűɘŬəɧ ɛɏůɞ. ȷˊɧ Űɖɜ Ɏɚɚɖ ˊɚŮɡɟɎ, ɞ əɘɜɖɛŬŰɞɔɟɎűɞɠ ŮɑɜŬɘ ɖ ˊɚɏɝɖ Űɖɠ Űɏɢɜɖɠ əŬɘ Űɖɠ 

ŰŮɢɜɞɚɞɔɑŬɠ. ȼ ŭɘŬŰɐɟɖůɖ əŬɘ ɖ ŬˊɞəŬŰɎůŰŬůɖ Űɤɜ ˊɚɖɟɞűɞɟɘɩɜ ˊɞɡ ˊŮɟɘɏɢɞɜŰŬɘ ůŰŬ ɛɞɡůɘəɎ, ɗŮŬŰɟɘəɎ ɐ 

əɘɜɖɛŬŰɞɔɟŬűɘəɎ  ŰŮəɛɐɟɘŬ (ɐɢɞɘ, ŮɘəɧɜŮɠ, ɓɑɜŰŮɞ) ŮɑɜŬɘ ˊɞɚɨ ŮɨəɞɚŬ ŬɚɚɞɘɩůɘɛŮɠ əŬɘ ŬˊŬɘŰɞɨɜŰŬɘ ůɡɔəŮəɟɘɛɏɜŮɠ 

ŮɜɏɟɔŮɘŮɠ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŭɘŬűɡɚŬɢɗŮɑ ɖ ŰŮɟɎůŰɘŬ ŬɡŰɐ əɚɖɟɞɜɞɛɘɎ Ŭˊɧ Űɖɜ ŬɜŮˊɘůŰɟŮˊŰɑ ɡˊɞɓɎɗɛɘůɖ. ȹŮəɎŭŮɠ 

ůɡůŰɐɛŬŰŬ, ŮűŬɟɛɞɔɏɠ əŬɘ ŮɟɔŬɚŮɑŬ ɛŬɕɑ ɛŮ Űɞɜ əŬŰɎɚɚɖɚɞ ŰŮɢɜɞɚɞɔɘəɧ Ůɝɞˊɚɘůɛɧ ɏɢɞɡɜ ŭɖɛɘɞɡɟɔɖɗŮɑ ɔɘŬ ɜŬ 

əŬŰŬɔɟɎɣɞɡɜ, ɜŬ ɣɖűɘɞˊɞɘɐůɞɡɜ, ɜŬ ŬˊɞɗɖəŮɨůɞɡɜ, ɜŬ ŭɘŬŰɖɟɐůɞɡɜ, ɜŬ ŭɘŬɢŮɘɟɘůŰɞɨɜ, ɜŬ ŭɘŬɢɨůɞɡɜ əŬɘ ɜŬ 

Ŭɝɘɞˊɞɘɐůɞɡɜ Űɞ ɛɞɡůɘəɧ, ɗŮŬŰɟɘəɧ əŬɘ əɘɜɖɛŬŰɞɔɟŬűɘəɧ ˊɞɚɘŰɘůɛɘəɧ əŮűɎɚŬɘɞ. 

 

ɄŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɡˊɖɟŮůɑŮɠ ɣɖűɘɞˊɞɑɖůɖɠ, ŭɘŬɢŮɑɟɘůɖɠ, ŭɘŬŰɐɟɖůɖɠ əŬɘ ŭɘɎɢɡůɖɠ. ɇɞ 

ŭɘŬŭɘəŰɡŬəɧ ůɨůŰɖɛŬ Ionian Music Archive (IMA ) [161], ůŰɞɢŮɨŮɘ ůŰɖɜ ɣɖűɘɞˊɞɑɖůɖ, ŭɘŬɢŮɑɟɘůɖ əŬɘ ɛŬəɟɞɢɟɧɜɘŬ 

ŭɘŬŰɐɟɖůɖ əŬɘ ŭɘɎɢɡůɖ Űɖɠ ɛɞɡůɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ. ȼ ŬɟɢɘŰŮəŰɞɜɘəɐ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɏɜŬ ůŰɟɩɛŬ 

ɣɖűɘɞˊɞɑɖůɖɠ ˊɞɡ ˊŬɟɏɢŮɘ ɧɚŮɠ Űɘɠ ŬˊŬɟŬɑŰɖŰŮɠ ɡˊɖɟŮůɑŮɠ ɣɖűɘɞˊɞɑɖůɖɠ ůŰɞɜ Ůɘŭɘəɧ əŬɘ ɏɜŬ ůŰɟɩɛŬ ůɡůŰɐɛŬŰɞɠ 

ˊɚɖɟɞűɞɟɘɩɜ ˊɞɡ ɡˊɞůŰɖɟɑɕŮɘ ɡˊɖɟŮůɑŮɠ ˊɞɚɡɛŮůɘəɐɠ ŭɘŬɢŮɑɟɘůɖɠ əŬɘ ŭɘɎɢɡůɖɠ ɛŬɕɑ ɛŮ ŭɘŬɢŮɘɟɘůŰɘəɏɠ ɡˊɖɟŮůɑŮɠ 

ůɡůŰɐɛŬŰɞɠ. ȼ ŬɟɢɘŰŮəŰɞɜɘəɐ ŮɑɜŬɘ ŮˊŮəŰɎůɘɛɖ ɚɧɔɤ Űɖɠ ŭɡɜŬɛɘəɐɠ űɨůɖɠ Ůɜɧɠ ŬɟɢŮɑɞɡ ɛɞɡůɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ. ȼ 

ŮűŬɟɛɞɔɐ ˊɟɞůŰŬŰŮɨŮɘ Űɖ ɚŬɞɔɟŬűɘəɐ ɛɞɡůɘəɐ ˊŬɟɎŭɞůɖ Űɤɜ Ůɚɚɖɜɘəɩɜ ɜɖůɘɩɜ Űɞɡ Ƚɞɜɑɞɡ əŬɘ ˊŬɟɏɢŮɘ ɡˊɖɟŮůɑŮɠ 

əŬɘ ŮɟɔŬɚŮɑŬ ůŰɞɜ ɢɟɐůŰɖ Űɞɡ ŭɘŬŭɘəŰɨɞɡ əŬɗɩɠ əŬɘ ůŰɞɜ ŮˊɘɛŮɚɖŰɐ Űɞɡ ɛɞɡůɘəɞɨ ŬɟɢŮɑɞɡ. ɇɞ ɣɖűɘŬəɧ ůɨůŰɖɛŬ 

Digital Archive for Japanese Intangible Cultural Heritage (DAJICH), ŬɟɢŮɘɞɗŮŰŮɑ ɣɖűɘŬəɎ ɛɞɡůɘəɎ űŮůŰɘɓŬɚɘəɎ 
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ůɐɛŬŰŬ (ñOhayashiò), ŰŬ ɞˊɞɑŬ ˊŬɟɎɔɞɜŰŬɘ ůŰɘɠ ˊŬɟŮɚɎůŮɘɠ Űɞɡ űŮůŰɘɓɎɚ Gion ůŰɞ ȾɘɧŰɞ Űɖɠ ȽŬˊɤɜɑŬɠ [162]. 

ȺəŰɧɠ Űɖɠ űŮůŰɘɓŬɚɘəɐɠ ɛɞɡůɘəɐɠ, ˊɞɡ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɘŬˊɤɜɘəɎ ˊŬɟŬŭɞůɘŬəɎ ŰɨɛˊŬɜŬ, űɚɎɞɡŰŬ əŬɘ əŬɛˊɎɜŮɠ, Űɞ 

ůɨůŰɖɛŬ ɣɖűɘɞˊɞɘŮɑ Űɞɜ ɗɧɟɡɓɞ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ əŬɘ Űɖɠ ɞŭɐɔɖůɖɠ, ɔɘŬ ɜŬ ŬɜŬˊŬɟɎɝŮɘ Űɖɜ ŬɡɗŮɜŰɘəɐ 

ŬŰɛɧůűŬɘɟŬ Űɞɡ űŮůŰɘɓɎɚ. ȺəŰɧɠ Űɞɡ ɣɖűɘŬəɞɨ ŬɟɢŮɑɞɡ, Űɞ ůɨůŰɖɛŬ ɡˊɞůŰɖɟɑɕŮɘ ɛɘŬ ŭɘŬŭɘəŰɡŬəɐ ˊɚŬŰűɧɟɛŬ ˊɞɡ 

ůɡɜŭɏŮŰŬɘ ɛŮ ɏɜŬ ɢɎɟŰɖ Űɖɠ ŭɘŬŭɟɞɛɐɠ Űɖɠ ˊŬɟɏɚŬůɖɠ, Ůɜɩ ˊŬɟɎɔŮɘ ŬəɞɡůŰɘəɧ ɖɢɖŰɘəɧ ˊŮŭɑɞ ɛŮ ɟŮŬɚɘůŰɘəɞɨɠ 

ɐɢɞɡɠ ůŮ ŭɘɎűɞɟŬ ůɖɛŮɑŬ Űɖɠ ŭɘŬŭɟɞɛɐɠ.  

ȼ ŬɟɢɘŰŮəŰɞɜɘəɐ Ůɜɧɠ ůɡůŰɐɛŬŰɞɠ ɔɘŬ ŭɘŬɢŮɑɟɘůɖ ɛɞɡůɘəɩɜ əŬɘ ɗŮŬŰɟɘəɩɜ ˊɞɚɡɛŮůɘəɩɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ 

ˊŬɟɎɔɞɜŰŬɘ Ŭˊɧ ˊŬɟŬůŰɎůŮɘɠ ůŮ ȳˊŮɟŬ, ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ŮɟɔŬůɑŬ [164]. ȼ ŬɟɢɘŰŮəŰɞɜɘəɐ Űɞɡ ůɡůŰɐɛŬŰɞɠ çThe 

digital opera houseè, ɣɖűɘɞˊɞɘŮɑ, ŭɘŬŰɖɟŮɑ, ɞɟɔŬɜɩɜŮɘ əŬɘ ŬɜŬůɨɟŮɘ ˊɚɖɟɞűɞɟɑŬ ˊɞɡ ˊŬɟɎɔŮŰŬɘ ůŮ ɏɜŬ Űɡˊɘəɧ 

ˊŮɟɘɓɎɚɚɞɜ ɧˊŮɟŬɠ. ɇɞ ˊɞɚɡɛŮůɘəɧ ˊɚɖɟɞűɞɟɘŬəɧ ůɨůŰɖɛŬ MIAS ŭɘŬɢŮɘɟɑɕŮŰŬɘ ɣɖűɘɞˊɞɘɖɛɏɜŬ ɞˊŰɘəɞŬəɞɡůŰɘəɎ 
ŰŮəɛɐɟɘŬ [166]. ɇɞ ůɨůŰɖɛŬ ŮɑɜŬɘ ůɢŮŭɘŬůɛɏɜɞ ɔɘŬ ɜŬ ˊŬɟɏɢŮɘ ˊɟɧůɓŬůɖ Űɧůɞ ůŮ ŮˊŬɔɔŮɚɛŬŰɑŮɠ ɧůɞ əŬɘ ůŰɞ əɞɘɜɧ, 

ůŮ ɞˊŰɘəɞŬəɞɡůŰɘəɎ ŰŮəɛɐɟɘŬ, ɔɘŬ Űɖɜ əɎɚɡɣɖ Űɤɜ ˊɚɖɟɞűɞɟɘŬəɩɜ ŬɜŬɔəɩɜ Űɞɡɠ. Ƀɘ Carmichael et al. ŭɘŮɝɐɔŬɔŬɜ 

ɛɘŬ ˊɞɘɞŰɘəɐ əŬɘ ˊɞůɞŰɘəɐ Ŭɝɘɞɚɧɔɖůɖ əŬɘ ŬɜŬəɎɚɡɣŬɜ ɧŰɘ Űɞ MIAS ŭɘŮɡəɞɚɨɜŮɘ Űɘɠ ŭɘŬŭɘəŬůɑŮɠ ŬɜɎůɡɟůɖɠ 

ˊɚɖɟɞűɞɟɑŬɠ ɧŰŬɜ ŬɡŰɐ ŬɜŬɕɖŰŮɑŰŬɘ ɛɏůŬ ůŮ ɏɜŬ ŰŮəɛɐɟɘɞ ɓɑɜŰŮɞ.  

ɇɞ ɣɖűɘŬəɧ ůɨůŰɖɛŬ BFI National Archive ŭɘŬŰɖɟŮɑ ŰŬ ɣɖűɘŬəɎ əɘɜɖɛŬŰɞɔɟŬűɘəɎ ŭŮŭɞɛɏɜŬ Űɖɠ ȸɟŮŰŬɜɑŬɠ 

[167]. ɇɞ ůɨůŰɖɛŬ ɢɟɖůɘɛɞˊɞɘŮɑ ɔɘŬ Űɖ ŭɘɎůɤůɖ əŬɘ ŭɘŬŰɐɟɖůɖ ŬɟɢŮɘŬəɞɨ ˊŮɟɘŮɢɞɛɏɜɞɡ, ɏɜŬɜ ůɡɜŭɡŬůɛɧ 

ɢŮɘɟɤɜŬəŰɘəɩɜ əŬɘ ɖɛɘ-ŬɡŰɧɛŬŰɤɜ ŭɘŬŭɘəŬůɘɩɜ. ȼ ŭɘŬŭɘəŰɡŬəɐ ˊɚŬŰűɧɟɛŬ Sardegna Digital Library ŬˊɞɗɖəŮɨŮɘ 

ɣɖűɘŬəɎ əŬɘ ˊɞɚɡɛŮůɘəɎ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘŮɢɧɛŮɜŬ Űɖɠ ˊŮɟɘɞɢɐɠ Űɖɠ ɆŬɟŭɖɜɑŬɠ ůŰɖɜ ȽŰŬɚɑŬ [168]. ɇŬ ˊŮɟɘŮɢɧɛŮɜŬ 

əŬŰŬŰɎůůɞɜŰŬɘ ůŰŬ ˊŮŭɑŬ Űɖɠ ɘůŰɞɟɑŬɠ, Űɖɠ ɚɞɔɞŰŮɢɜɑŬɠ əŬɘ Űɖɠ ɛɞɡůɘəɐɠ əŬɘ ŬˊɞŰŮɚɞɨɜŰŬɘ Ŭˊɧ ŰŬɘɜɑŮɠ, ŮɘəŬůŰɘəɎ 

əŬɘ ɖɢɖŰɘəɎ ŬɟɢŮɑŬ. ȼ ɣɖűɘŬəɐ ˊɚŬŰűɧɟɛŬ ECHO űɘɚɞɝŮɜŮɑ ɛɘŬ ɓɘɓɚɘɞɗɐəɖ ɔɘŬ ŬɟɢŮɘɞɗɏŰɖůɖ ɘůŰɞɟɘəɩɜ 
əɘɜɖɛŬŰɞɔɟŬűɘəɩɜ ŰŬɘɜɘɩɜ [170]. ɀɏůɤ Űɖɠ ˊɚŬŰűɧɟɛŬɠ, Űɞ əɞɘɜɧ ɛˊɞɟŮɑ ɜŬ ŬˊɞəŰɐůŮɘ ˊɟɧůɓŬůɖ ůŮ ɘůŰɞɟɘəɏɠ 

əɘɜɖɛŬŰɞɔɟŬűɘəɏɠ ŰŬɘɜɑŮɠ ˊɞɡ Ŭɜɐəɞɡɜ ůŮ ŰŮɟɎůŰɘŬ ŮɗɜɘəɎ ɞˊŰɘəɞŬəɞɡůŰɘəɎ ŬɟɢŮɑŬ.   

ȼ ŭɘŬŭɘəŰɡŬəɐ ˊɚŬŰűɧɟɛŬ American Memory, ˊɞɡ ɡˊɞůŰɖɟɑɕŮŰŬɘ Ŭˊɧ Űɖ ȸɘɓɚɘɞɗɐəɖ Űɞɡ Ⱦɞɔəɟɏůɞɡ Űɤɜ 

ȼɄȷ, ˊŬɟɏɢŮɘ ŬɜɞɘɢŰɐ ˊɟɧůɓŬůɖ ůŰɞ əɞɘɜɧ, ůŮ ˊɟɞűɞɟɘəɎ əŮɑɛŮɜŬ, ɖɢɖŰɘəɏɠ ŮɔɔɟŬűɏɠ, ŬəɑɜɖŰŮɠ əŬɘ əɘɜɞɨɛŮɜŮɠ 

ŮɘəɧɜŮɠ, ůɢɏŭɘŬ, ɢɎɟŰŮɠ əŬɘ ɛɞɡůɘəɎ űɨɚɚŬ, ŰŮəɛɖɟɘɩɜɞɜŰŬɠ Űɖɜ ŬɛŮɟɘəŬɜɘəɐ ɛɞɡůɘəɐ, ɗŮŬŰɟɘəɐ əŬɘ 

əɘɜɖɛŬŰɞɔɟŬűɘəɐ ˊŬɟɎŭɞůɖ [169].  

 

ɄŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɡˊɖɟŮůɑŮɠ ŬɜŬɔɜɩɟɘůɖ. ȰɜŬ ŭɘŬŭɘəŰɡŬəɧ ůɨůŰɖɛŬ ˊɞɡ ɡɚɞˊɞɘŮɑ ɛŮ ŬɡŰɧɛŬŰɞ 

Űɟɧˊɞ Űɖ ŭɘŬŭɘəŬůɑŬ Űɖɠ ŬɜŬɔɜɩɟɘůɖɠ Ůɜɧɠ ɛɞɡůɘəɞɨ əɞɛɛŬŰɘɞɨ (Automatic optical music recognition - OMR), 

ŮˊɘŰɟɏˊɞɜŰŬɠ Űɖ ŭɖɛɘɞɡɟɔɑŬ əŬɘ ŭɘŬɢŮɑɟɘůɖ Ůɜɧɠ ɛɞɡůɘəɞɨ əɞɛɛŬŰɘɞɨ, ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ŮɟɔŬůɑŬ [163]. ɇɞ 

ůɨůŰɖɛŬ ɡˊɞůŰɖɟɑɕŮɘ Űɖ ɔŮɜɘəŮɡɛɏɜɖ ˊɟɧůɓŬůɖ, ŬɜɎəŰɖůɖ, ŬɜŬɕɐŰɖůɖ əŬɘ ŬɜɎɚɡůɖ Űɞɡ ˊŮɟɘŮɢɞɛɏɜɞɡ Űɞɡ ůŰɞ 

əɞɘɜɧ. ɇɞ ɣɖűɘŬəɧ ůɨůŰɖɛŬ Makerere University Digital Music Archive űɘɚɞɝŮɜŮɑ Űɖɜ ɣɖűɘɞˊɞɑɖůɖ Űɖɠ ɛɞɡůɘəɐɠ 

əɚɖɟɞɜɞɛɘɎɠ Űɖɠ ɃɡɔəɎɜŰŬɠ [165]. ɇɞ ůɨůŰɖɛŬ ɡɚɞˊɞɘŮɑ ŭɘŬŭɘəŬůɑŮɠ ŬɜŬɔɜɩɟɘůɖɠ, Ůˊɘɚɞɔɐɠ, ˊɟɞŮŰɞɘɛŬůɑŬɠ 

ɡɚɘəɩɜ əŬɘ ůɡɚɚɞɔɐɠ ɓŬůɘəɩɜ ˊŮɟɘɔɟŬűɘəɩɜ ɛŮŰŬŭŮŭɞɛɏɜɤɜ ɔɘŬ ɜŬ ŮˊɘŰɟɏɣŮɘ Űɖɜ ŮˊɘŰɡɢɐ ŬɜɎůɡɟůɖ ˊɚɖɟɞűɞɟɑŬɠ.  

Ƀ ˊɑɜŬəŬɠ 2.12 ŭŮɑɢɜŮɘ Űɘɠ ɞɛɞɘɧŰɖŰŮɠ əŬɘ Űɘɠ ŭɘŬűɞɟɏɠ ɛŮŰŬɝɨ ɣɖűɘŬəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ 

ɗŮŬŰɟɘəɎ, əɘɜɖɛŬŰɞɔɟŬűɘəɎ əŬɘ ɛɞɡůɘəɎ ŭŮŭɞɛɏɜŬ. Ƀ ˊɑɜŬəŬɠ ŬəɞɚɞɡɗŮɑ Űɖ ŭɘŬɛɧɟűɤůɖ ɔɟŬɛɛɩɜ əŬɘ ůŰɖɚɩɜ Űɞɡ 

ˊɑɜŬəŬ 2.1. 

ɄɑɜŬəŬɠ 2.12 ɇŬɝɘɜɧɛɖůɖɠ ɄɞɚɘŰɘůɛɘəɩɜ ɄŮɟɘɓŬɚɚɧɜŰɤɜ ɛŮ ŪŮŬŰɟɘəɎ/ȾɘɜɖɛŬŰɞɔɟŬűɘəɎ/ɀɞɡůɘəɎ ȹŮŭɞɛɏɜŬ 

ɊɖűɘŬəɧ ɄŮɟɘɓɎɚɚɞɜ 
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Ionian Music Archive [161]                X      

DAJICH [162]                X      

OMR-based system [163]                X      

The digital opera house [164]               X X      

Makerere University Digital 

Music Archive [165] 

               X      

MIAS [166]               X X      

BFI National Archive [167]                    X  

Sardegna Digital Library [168]             X X X X  X  X X 

American Memory [169]             X X X X  X  X  

ECHO [170]                    X  

 

2.2.6.6 ɄɞɚɘŰɘůɛɘəɎ ɊɖűɘŬəɎ ɆɞɓŬɟɎ ɄŬɘɢɜɑŭɘŬ 

ɇŬ ůɞɓŬɟɎ ˊŬɘɢɜɑŭɘŬ (serious games) ŮɑɜŬɘ ŰŬ ˊŬɘɢɜɑŭɘŬ ˊɞɡ ŭŮɜ ɏɢɞɡɜ Űɖɜ ɣɡɢŬɔɤɔɑŬ, Űɖɜ ŬˊɧɚŬɡůɖ ɐ Űɖɜ 

ŭɘŬůəɏŭŬůɖ ɤɠ ˊɟɤŰŬɟɢɘəɧ ůəɞˊɧ [171]. ɄŬɟɧɚɞ ˊɞɡ ŰŬ ůɞɓŬɟɎ ˊɞɚɘŰɘůɛɘəɎ ˊŬɘɢɜɑŭɘŬ ˊŬɟɏɢɞɡɜ əɎˊɞɘŬ 

ˊɞɚɘŰɘůɛɘəɐ ŮəˊŬɑŭŮɡůɖ, ŭɘŬűɏɟɞɡɜ Ŭˊɧ ɎɚɚŬ ŮəˊŬɘŭŮɡŰɘəɎ ˊŬɘɢɜɑŭɘŬ ůŰɞ ɧŰɘ ůŰɞɢŮɨɞɡɜ ůŰɖɜ ɡˊɞůŰɐɟɘɝɖ Űɖɠ 

ŭɘŬŰɐɟɖůɖɠ Űɤɜ ˊɞɚɘŰɘůɛɘəɩɜ ŰŮəɛɖɟɑɤɜ əŬɘ Űɖɠ ŬɜŬˊŬɟŬɔɤɔɐɠ Űɞɡɠ. Ʉɟɞɤɗɞɨɜ Ůˊɑůɖɠ Űɖɜ ˊɞɚɘŰɘůɛɘəɐ 

ŮɡŬɘůɗɖŰɞˊɞɑɖůɖ əŬɘ ŬɡɝɎɜɞɡɜ Űɖɜ ŮəŰɑɛɖůɖ Űɤɜ ɢɟɖůŰɩɜ ɔɘŬ ŰŬ ˊɞɚɘŰɘůɛɘəɎ ŰŮəɛɐɟɘŬ. Ʉɞɚɚɏɠ ŮɟŮɡɜɖŰɘəɏɠ 

ɞɛɎŭŮɠ ɏɢɞɡɜ ˊɟɞŰŮɑɜŮɘ ůɞɓŬɟɎ ˊŬɘɢɜɑŭɘŬ ɔɘŬ Űɞɜ ɄɞɚɘŰɘůɛɧ ˊɞɡ əɡɟɑɤɠ ɓɟɑůəɞɡɜ ŮűŬɟɛɞɔɐ ůŮ ŮɘəɞɜɘəɎ ɛɞɡůŮɑŬ ɐ 

ůŮ ˊɞɚɘŰɘůɛɘəɏɠ ŮəɗɏůŮɘɠ. 

 

ɆɞɓŬɟɎ ˊŬɘɢɜɑŭɘŬ ɔɘŬ ɛɞɡůŮɑŬ. ɇɞ ɣɖűɘŬəɧ ˊɞɚɘŰɘůɛɘəɧ ˊŬɘɢɜɑŭɘ ñGossip at Palaceò ŮɑɜŬɘ ɏɜŬ əɘɜɖŰɧ ˊŬɘɢɜɑŭɘ ˊɞɡ 

ɓŬůɑɕŮŰŬɘ ůŰɖɜ Űɤɟɘɜɐ ŰɞˊɞɗŮůɑŬ Űɞɡ ɢɟɐůŰɖ əŬɘ ŮɜůɤɛŬŰɩɜŮɘ ɛɘŬ ŭɘɖɔɖɛŬŰɘəɐ ˊɟɞůɏɔɔɘůɖ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ 

əɡɟɑɤɠ ůŮ ɛɞɡůŮɑŬ [172]. ɇɞ əɘɜɖŰɧ ŮəˊŬɘŭŮɡŰɘəɧ ˊŬɘɢɜɑŭɘ ñGhost Detectorò ŮɑɜŬɘ ɏɜŬ ŮəˊŬɘŭŮɡŰɘəɧ ˊŬɘɢɜɑŭɘ ɔɘŬ 

ˊŬɘŭɘɎ, ˊɞɡ ɓŬůɑɕŮŰŬɘ ůŰɖ ɗɏůɖ Űɞɡ ɢɟɐůŰɖ, ɧŰŬɜ ŮˊɘůəɏˊŰɞɜŰŬɘ ɏɜŬ ɛɞɡůŮɑɞ [173]. ɇɞ MuseUs ŮɑɜŬɘ ɏɜŬ 

ˊɞɚɘŰɘůɛɘəɧ ŮəˊŬɘŭŮɡŰɘəɧ ˊŬɘɢɜɑŭɘ ɔɘŬ ɛɞɡůŮɑŬ, ˊɞɡ ŰɟɏɢŮɘ ůŬɜ ŮűŬɟɛɞɔɐ ůŮ əɘɜɖŰɏɠ ůɡůəŮɡɏɠ [174]. ȾŬŰɎ Űɖ 

ŭɘɎɟəŮɘŬ Űɖɠ ŮˊɑůəŮɣɖɠ ůŰɞ ɛɞɡůŮɑɞ, ɞɘ ˊŬɑəŰŮɠ əŬɚɞɨɜŰŬɘ ɜŬ ŭɖɛɘɞɡɟɔɐůɞɡɜ Űɖ ŭɘəɐ Űɞɡɠ ɏəɗŮůɖ əŬɗɞŭɖɔɞɨɛŮɜɞɘ 

Ŭˊɧ Űɖɜ ŮűŬɟɛɞɔɐ. Ƀ ůŰɧɢɞɠ ŮɑɜŬɘ ɜŬ ŮɝŬɢɗŮɑ ɏɜŬ ɛŬɗɖůɘŬəɧ ŬˊɞŰɏɚŮůɛŬ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ ɛɘŬɠ ŮˊɑůəŮɣɖɠ ůŮ ɛɘŬ 

ɛɞɡůŮɘŬəɐ ɏəɗŮůɖ. Ⱥˊɑůɖɠ, ɖ ŮűŬɟɛɞɔɐ ŭɘŮɔŮɑɟŮɘ Űɞɜ ŮˊɘůəɏˊŰɖ ɜŬ ŮɝŮŰɎůŮɘ ŰŬ ˊɞɚɘŰɘůɛɘəɎ ŰŮəɛɐɟɘŬ ɛŮ 

ŭɘŬűɞɟŮŰɘəɧ Űɟɧˊɞ, ŮˊɘŰɟɏˊɞɜŰŬɠ Űɖɜ əŬŰŬůəŮɡɐ ˊɟɞůɤˊɘəɩɜ ŬűɖɔɐůŮɤɜ əŬɘ ŭɖɛɘɞɡɟɔɩɜŰŬɠ ŰŬɡŰɧɢɟɞɜŬ ɛɘŬ 

ŮɝŬŰɞɛɘəŮɡɛɏɜɖ ɏəɗŮůɖ. ɇɞ ɣɖűɘŬəɧ ŮəˊŬɘŭŮɡŰɘəɧ ˊŬɘɢɜɑŭɘ Solis Curse ůŰɞɢŮɨŮɘ ůŰɖɜ ŮɡŬɘůɗɖŰɞˊɞɑɖůɖ Űɤɜ 

ɢɟɖůŰɩɜ ɔɘŬ Űɖɜ əɚɖɟɞɜɞɛɘɎ, əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ ɛɘŬɠ ŮˊɑůəŮɣɖɠ ůŮ ɏɜŬ ɛɞɡůŮɑɞ  [178]. ɇɞ ˊŬɘɢɜɑŭɘ ɢɟɖůɘɛɞˊɞɘŮɑ 

ŭɘɎŭɟŬůɖ ɛŮ ˊɞɚɚɞɨɠ Űɟɧˊɞɡɠ (ɐɢɞɠ, ɓɑɜŰŮɞ, ŰɟɘůŭɘɎůŰŬŰŬ ɔɟŬűɘəɎ) əŬɘ ˊŬɟɞɡůɘɎɕŮɘ ɛɘŬ ůŮɘɟɎ ŮɟɤŰɐůŮɤɜ ɛŮ 

ˊɟɞɞŭŮɡŰɘəɎ ŮˊɑˊŮŭŬ ŭɡůəɞɚɑŬɠ, ɧˊɞɡ ɖ ɓŬɗɛɞɚɞɔɑŬ Űɞɡ ˊŬɑəŰɖ ɡˊɞɚɞɔɑɕŮŰŬɘ ŬɜŬɚɧɔɤɠ. ȰɜŬ ŮəˊŬɘŭŮɡŰɘəɧ ˊŬɘɢɜɑŭɘ 
ˊɞɡ ˊŬɑɕŮŰŬɘ ůŮ ɛɞɡůŮɘŬəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ əŬɘ ŬˊŮɡɗɨɜŮŰŬɘ ůŰɖ ɜŮɧŰŮɟɖ ɔŮɜɘɎ, ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ŮɟɔŬůɑŬ [181]. Ƀ 

ůəɞˊɧɠ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ ŮɑɜŬɘ ɖ Ůˊɑɚɡůɖ Ůɜɧɠ ůŮɜŬɟɑɞɡ əɡɜɖɔɘɞɨ ɗɖůŬɡɟɞɨ ɛŮ Űɖ ůɡɚɚɞɔɐ ɛŮůŬɘɤɜɘəɩɜ 

ŬɜŰɘəŮɘɛɏɜɤɜ ˊɞɡ ɐŰŬɜ ŰɞˊɞɗŮŰɖɛɏɜŬ ɛɏůŬ əŬɘ ɔɨɟɤ Ŭˊɧ Űɞɜ ɘůŰɞɟɘəɧ ɢɩɟɞ Priory Undercroft. 

 

ɆɞɓŬɟɎ ˊŬɘɢɜɑŭɘŬ ˊɞɡ ůŰɞɢŮɨɞɡɜ ůŰɖɜ ŮɡŬɘůɗɖŰɞˊɞɑɖůɖ Űɞɡ əɞɘɜɞɨ. ɇɞ ŮəˊŬɘŭŮɡŰɘəɧ əɘɜɖŰɧ ˊŬɘɢɜɑŭɘ m-

MyTale ɓŬůɑɕŮŰŬɘ ůŮ ɚŬɞɔɟŬűɘəɏɠ ɘůŰɞɟɑŮɠ Űɖɠ ɀŬɚŬɘůɑŬɠ əŬɘ ůŰɞɢŮɨŮɘ ůŰɖɜ ˊɟɞɩɗɖůɖ Űɞɡ ɄɞɚɘŰɘůɛɞɨ ůŮ ˊŬɘŭɘɎ 

[176]. ȰɜŬ ŰɟɘůŭɘɎůŰŬŰɞ ŮəˊŬɘŭŮɡŰɘəɧ ˊɞɚɘŰɘůɛɘəɧ ˊŬɘɢɜɑŭɘ, ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ŮɟɔŬůɑŬ [180]. ɇɞ ˊŬɘɢɜɑŭɘ 

ŭɖɛɘɞɡɟɔɐɗɖəŮ ɔɘŬ Űɞɜ ɔɞŰɗɘəɧ əŬɗŮŭɟɘəɧ ɜŬɧ Űɖɠ Amien ůŰɖ ũŬɚɚɑŬ əŬɘ ůŰɞɢŮɨŮɘ ůŰɖɜ ŮɡŬɘůɗɖŰɞˊɞɑɖůɖ Űɤɜ 
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ɢɟɖůŰɩɜ ɔɘŬ Űɖ ŭɘŬŰɐɟɖůɖ Űɞɡ ɛɜɖɛŮɑɞɡ. ɇɞ ŮəˊŬɘŭŮɡŰɘəɧ ˊɞɚɘŰɘůɛɘəɧ ˊŬɘɢɜɑŭɘ ThIATRO ˊŬɑɕŮŰŬɘ Ŭˊɧ ˊɞɚɚɞɨɠ 

ˊŬɑəŰŮɠ ŰŬɡŰɧɢɟɞɜŬ əŬɘ ɓɞɖɗɎ ɛŬɗɖŰɏɠ ɜŬ ɛɎɗɞɡɜ ɔɘŬ Űɖɜ ɘůŰɞɟɑŬ Űɖɠ Űɏɢɜɖɠ [177]. ɇɞ ICURA ŮɑɜŬɘ ɏɜŬ 

ŮəˊŬɘŭŮɡŰɘəɧ ˊŬɘɢɜɑŭɘ ˊɞɡ ˊŬɟɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ŮəɛɎɗɖůɖɠ Űɞɡ ɘŬˊɤɜɘəɞɨ ˊɞɚɘŰɘůɛɞɨ [179]. ɇɞ ́Ŭɘɢɜɑŭɘ 

ŮɜůɤɛŬŰɩɜŮɘ ŭɘŬűɞɟŮŰɘəɏɠ Ŭɟɢɏɠ ůɢŮŭɑŬůɖɠ əŬɘ ŮəɛɎɗɖůɖɠ ˊŬɘɢɜɘŭɘɩɜ ɔɘŬ Űɖɜ ŬˊɞŰŮɚŮůɛŬŰɘəɐ ŮˊɘəɞɘɜɤɜɑŬ Űɖɠ 

ɔɜɩůɖɠ. Ƀ əɨɟɘɞɠ ůŰɧɢɞɠ ŮɑɜŬɘ ɞɘ ɢɟɐůŰŮɠ ɜŬ ůɡɜŭɡɎůɞɡɜ ˊŰɡɢɏɠ Űɖɠ ɛɎɗɖůɖɠ əŬɘ Űɖɠ ŭɘŬůəɏŭŬůɖɠ ůŮ ɏɜŬ 

ŮɜŰɡˊɤůɘŬəɧ ŰɟɘůŭɘɎůŰŬŰɞ ˊŮɟɘɓɎɚɚɞɜ əŬɗɘůŰɩɜŰŬɠ Űɖɜ ŮˊɘəɞɘɜɤɜɑŬ Űɖɠ ɔɜɩůɖɠ ɛɘŬ ŭɘŬůəŮŭŬůŰɘəɐ ŮɛˊŮɘɟɑŬ.  

Ƀ ˊɑɜŬəŬɠ 2.13 ŭŮɑɢɜŮɘ Űɘɠ ɞɛɞɘɧŰɖŰŮɠ əŬɘ Űɘɠ ŭɘŬűɞɟɏɠ ɛŮŰŬɝɨ ɣɖűɘŬəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ ˊɟɞůűɏɟɞɡɜ 

serious games. Ƀ ˊɑɜŬəŬɠ ŬəɞɚɞɡɗŮɑ Űɖ ŭɘŬɛɧɟűɤůɖ ɔɟŬɛɛɩɜ əŬɘ ůŰɖɚɩɜ Űɞɡ ˊɑɜŬəŬ 2.1. 

ɄɑɜŬəŬɠ 2.13 ɇŬɝɘɜɧɛɖůɖɠ ɄɞɚɘŰɘůɛɘəɩɜ ɄŮɟɘɓŬɚɚɧɜŰɤɜ ɛŮ Serious Games 

ɊɖűɘŬəɧ ɄŮɟɘɓɎɚɚɞɜ 
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Gossip at Palace [172]    ȺɆ  X X          X  X   

Ghost Detector [173]    ȺɆ  X X          X  X   

MuseUs [174]   ɉ ȺɆ  X X          X  X   

m-MyTale [176]    ȺɆ  X X            X   

ThIATRO [177]    ȺɆ  X X          X  X   

Solis Curse [178]    ȺɆ   X          X  X   

ICURA [179]       X            X   

Gothic cathedral of Amiens 

Serious Game [180] 

      X            X   

Priory Undercroft Serious Game 

[181] 

   ȺɆ   X          ɉ  ɉ   

 

2.2.7 ɄɞɚɘŰɘůɛɘəɎ ɄŮɟɘɓɎɚɚɞɜŰŬ ɔɘŬ Ⱥɘŭɘəɞɨɠ 

ɇŬ ɣɖűɘŬəɎ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ əŬŰɖɔɞɟɘɞˊɞɘɞɨɜŰŬɘ, ŬɜɎɚɞɔŬ ɛŮ Űɞɜ Űɨˊɞ Űɖɠ ɢɟɐůɖɠ Űɞɡɠ, ůŮ 

ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ŬˊŮɡɗɨɜɞɜŰŬɘ ŬˊɞəɚŮɘůŰɘəɎ ůŮ Ůɘŭɘəɞɨɠ, ɔɘŬ ŮˊŬɔɔŮɚɛŬŰɘəɐ ɢɟɐůɖ əŬɘ ůŮ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ 

ŬˊŮɡɗɨɜɞɜŰŬɘ ɧɢɘ ɛɧɜɞ ůŮ Ůɘŭɘəɞɨɠ ŬɚɚɎ əŬɘ ůŰɞ Ůɡɟɨ əɞɘɜɧ. ɇŬ ŮˊŬɔɔŮɚɛŬŰɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɟɞůűɏɟɞɡɜ 

ŮɝŮɘŭɘəŮɡɛɏɜŮɠ əŬɘ ˊɞɚɨˊɚɞəŮɠ ɡˊɖɟŮůɑŮɠ ůŮ Ůɘŭɘəɞɨɠ, ŬəŬŭɖɛŬɥəɞɨɠ, ŮɟŮɡɜɖŰɏɠ, ŮˊɘɛŮɚɖŰɏɠ əŬɘ ŮˊŬɔɔŮɚɛŬŰɑŮɠ Űɞɡ 

ɄɞɚɘŰɘůɛɞɨ əŬɘ Űɖɠ əɚɖɟɞɜɞɛɘɎɠ. Ʉɞɚɚɏɠ űɞɟɏɠ ŬɡŰɎ ŰŬ ůɡůŰɐɛŬŰŬ ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ ɔɘŬ ɚɞɔŬɟɘŬůɛɧ əɎˊɞɘɞɡ 

ůɡɔəŮəɟɘɛɏɜɞɡ ˊɞɚɘŰɘůɛɘəɞɨ űɞɟɏŬ ŬɚɚɎ ɡˊɎɟɢɞɡɜ əŬɘ ŭɖɛɧůɘŬ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ŬˊŮɡɗɨɜɞɜŰŬɘ ůŰɞ ůɨɜɞɚɞ Űɤɜ 

ŮˊŬɔɔŮɚɛŬŰɘɩɜ Ůɜɧɠ ˊɞɚɘŰɘůɛɘəɞɨ ˊŮŭɑɞɡ. Ⱥˊɘˊɚɏɞɜ, ŰŬ ŮˊŬɔɔŮɚɛŬŰɘəɎ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ŬˊŬɘŰɞɨɜ 

ůɡɜɐɗɤɠ əɎˊɞɘŬ ůɡɜŭɟɞɛɐ ɔɘŬ Űɖɜ ˊɟɧůɓŬůɖ əŬɘ ɢɟɐůɖ Űɞɡ ˊŮɟɘŮɢɞɛɏɜɞɡ əŬɘ Űɤɜ ɡˊɖɟŮůɘɩɜ Űɞɡɠ, ɘŭɘŬɑŰŮɟŬ Ŭɜ 

ŭŮɜ ůɡɜŭɏɞɜŰŬɘ ɛŮ əɎˊɞɘɞɜ ˊɞɚɘŰɘůɛɘəɧ űɞɟɏŬ, Ůɜɩ ŰŬ ŭɖɛɧůɘŬ ˊŮɟɘɓɎɚɚɞɜŰŬ ŮɑɜŬɘ ɤɠ Ůˊɑ Űɞ ˊɚŮɑůŰɞɜ ŭɤɟŮɎɜ. 

 

ɄŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɡˊɖɟŮůɑŮɠ ˊŬɟŬəɞɚɞɨɗɖůɖɠ əŬɘ ŰŮəɛɖɟɑɤůɖɠ ɕɖɛɘɩɜ. ȰɜŬ ůɨůŰɖɛŬ ɣɖűɘŬəɐɠ 

ŰŮəɛɖɟɑɤůɖɠ ɔɘŬ ˊŬɚɎŰɘŬ Űɖɠ Ůɟɐɛɞɡ ůŰɖɜ ȽɞɟŭŬɜɑŬ (Desert Palaces in Jordan), ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ ŰɟɘůŭɘɎůŰŬŰɖ 

ůɎɟɤůɖ ɛŮ laser əŬɘ ɣɖűɘŬəɐ űɤŰɞɔɟŬɛɛŮŰɟɑŬ, ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ŮɟɔŬůɑŬ [185]. ɇɞ ůɨůŰɖɛŬ ŬˊŮɡɗɨɜŮŰŬɘ 



48 
 

ŬˊɞəɚŮɘůŰɘəɎ ůŮ ŮˊŬɔɔŮɚɛŬŰɑŮɠ ŬɟɢŬɘɞɚɧɔɞɡɠ əŬɘ ɏɢŮɘ ůŬɜ ůŰɧɢɞ Űɖɜ əŬɚɨŰŮɟɖ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɖɠ ɕɖɛɘɎɠ ˊɞɡ 

ˊŬɗŬɑɜɞɡɜ ŰŬ ɛɜɖɛŮɑŬ ŬɡŰɎ ɚɧɔɤ Űɤɜ ˊŮɟɘɓŬɚɚɞɜŰɘəɩɜ ůɡɜɗɖəɩɜ ůŮ ɛɘŬ ɏɟɖɛɞ. ȼ ŮɟɔŬůɑŬ [186] ˊŬɟɞɡůɘɎɕŮɘ ɏɜŬ 
ɛɞɜŰɏɚɞ ůɡůŰɐɛŬŰɞɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŰɖ ŭɘŬŰɐɟɖůɖ ɛɜɖɛŮɘŬəɩɜ əŰɖɟɑɤɜ (Conservation of Monumental 

Buildings Model) əŬɘ ŬˊŮɡɗɨɜŮŰŬɘ ůŮ ŮˊŬɔɔŮɚɛŬŰɑŮɠ ŬɟɢɘŰɏəŰɞɜŮɠ ŬɟɢŬɑɤɜ ɛɜɖɛŮɑɤɜ. ɇɞ ůɨůŰɖɛŬ, ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ůŮ ɘůˊŬɜɘəɎ ɛɜɖɛŮɘŬəɎ əŰɐɟɘŬ, ŮɜůɤɛŬŰɩɜŮɘ ɡˊɞɚɞɔɘůŰɘəɏɠ ɛŮɗɧŭɞɡɠ əŬɘ űɤŰɞɔɟŬɛɛŮŰɟɑŬ 

əɚŮɘůŰɞɨ-Ůɨɟɞɡɠ ůŬɜ ˊɟɞɚɖˊŰɘəɐ ɛɏɗɞŭɞ əŬɘ ŮˊɘŰɟɏˊŮɘ Űɖɜ ŬɜɑɢɜŮɡůɖ, ɛɏŰɟɖůɖ əŬɘ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɖɠ ɢɟɞɜɘəɐɠ 

Ůɝɏɚɘɝɖɠ ŭɞɛɘəɩɜ ˊɟɞɓɚɖɛɎŰɤɜ əŬɗɩɠ əŬɘ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɞɡ ɓŬɗɛɞɨ ůɡɜŰɐɟɖůɖɠ Űɤɜ ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɤɜ 

ɡɚɘəɩɜ. ȰɜŬ űɞɟɖŰɧ ɣɖűɘŬəɧ ůɨůŰɖɛŬ ŰɟɘůŭɘɎůŰŬŰɖɠ ŬˊŮɘəɧɜɘůɖɠ (Portable digital 3-D imaging system for remote 

sites) ɓŬůɘůɛɏɜɞ ůŮ Űɟɘɔɤɜɘůɛɧ ɚɏɘɕŮɟ əŬɘ ůɢŮŭɘŬůɛɏɜɞ ɔɘŬ Űɖɜ Ŭəɟɘɓɐ ŰŮəɛɖɟɑɤůɖ Űɤɜ ˊɞɚɘŰɘůɛɘəɩɜ 

ˊŮɟɘɓŬɚɚɧɜŰɤɜ əŬɘ ŰŮəɛɖɟɑɤɜ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŮ ŬˊɞɛŬəɟɡůɛɏɜŮɠ ŰɞˊɞɗŮůɑŮɠ, ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ŮɟɔŬůɑŬ [187]. 

Ƀɘ ŮˊŬɔɔŮɚɛŬŰɑŮɠ ŬɟɢɘŰɏəŰɞɜŮɠ əŬɘ ŬɟɢŬɘɞɚɧɔɞɘ ɛˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůɞɡɜ Űɞ ůɨůŰɖɛŬ ɔɘŬ ůɡɚɚɞɔɐ əŬɘ 

ˊɟɞɓɞɚɐ ˊɚɖɟɞűɞɟɑŬɠ, ɓŬɗɛɞɜɧɛɖůɖ əŬɘ ŮˊŬɚɐɗŮɡůɖ əŬɗɩɠ əŬɘ əŬŰŬůəŮɡɐ ɛɞɜŰɏɚɤɜ ɔɘŬ ŰŬ əŰɐɟɘŬ əŬɘ ŰŬ 

ŬɜŰɘəŮɑɛŮɜŬ. ȰɛűŬůɖ ŭɑɜŮŰŬɘ ůŰɖɜ ŮˊŬɚɐɗŮɡůɖ əŬɘ Űɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɖɠ ŬəɟɑɓŮɘŬɠ, ɞɘ ɞˊɞɑŮɠ ŬˊɞŰŮɚɞɨɜ 

əɟɑůɘɛɞɡɠ ˊŬɟɎɔɞɜŰŮɠ ɔɘŬ Űɖɜ ŮˊɑŰŮɡɝɖ ɡɣɖɚɐɠ ˊɞɘɧŰɖŰŬɠ ŬɜŬəŬŰŬůəŮɡɐɠ ŰɟɘůŭɘɎůŰŬŰɤɜ ɛɞɜŰɏɚɤɜ ɛɏůɤ Ůɘəɧɜɤɜ 

Ŭˊɧ ˊɞɚɚŬˊɚɎ Ůɨɟɖ. ɇɞ ɣɖűɘŬəɧ ůɨůŰɖɛŬ MONDIS (MONument Damage Information System) ŮɑɜŬɘ ɏɜŬ 
ˊɚɖɟɞűɞɟɘŬəɧ ůɨůŰɖɛŬ ɔɘŬ Űɘɠ ɕɖɛɘɏɠ ůŮ ˊɞɚɘŰɘůɛɘəɎ ɛɜɖɛŮɑŬ [189]. ɇɞ ůɨůŰɖɛŬ ŬˊŮɡɗɨɜŮŰŬɘ ůŮ ŮˊŬɔɔŮɚɛŬŰɑŮɠ 

ŬɟɢɘŰɏəŰɞɜŮɠ əŬɘ ŮˊɘŰɟɏˊŮɘ Űɖɜ ŬɜŬˊŬɟŬɔɤɔɐ ůŮ ŬɜŬɔɜɩůɘɛɖ ɛɞɟűɐ Ŭˊɧ ɡˊɞɚɞɔɘůŰɐ, Űɖɠ ɓŬůɘəɐɠ ŮɝɎɟŰɖůɖɠ 

ɛŮŰŬɝɨ Űɤɜ ˊŬɟŬɔɧɜŰɤɜ ˊɞɡ ŮˊɖɟŮɎɕɞɡɜ Űɖɜ ˊŮɟɘɔɟŬűɐ, ŭɘɎɔɜɤůɖ əŬɘ ˊŬɟɏɛɓŬůɖ Űɤɜ ɕɖɛɘɩɜ ůŮ ŬəɑɜɖŰŬ 

ŬɜŰɘəŮɑɛŮɜŬ. ȺɘŭɘəɧŰŮɟŬ, Űɞ MONDIS ŮˊɘŰɟɏˊŮɘ Űɖɜ ŮɘůŬɔɤɔɐ əŬɘ ŬɜŬɕɐŰɖůɖ Ůɘůɧŭɤɜ ˊɞɡ Ŭűɞɟɞɨɜ Űɖɜ ˊŮɟɘɔɟŬűɐ 

ŬɜŰɘəŮɘɛɏɜɤɜ, Űɖ ŭɞɛɘəɐ Ůɝɏɚɘɝɖ, ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ əŬɘ Űɞɡɠ əɘɜŭɨɜɞɡɠ Űɖɠ ŰɞˊɞɗŮůɑŬɠ, ŰŬ ůɡůŰŬŰɘəɎ, Űɘɠ ɘŭɘɧŰɖŰŮɠ 

Űɤɜ ɡɚɘəɩɜ, ɏɟŮɡɜŮɠ əŬɘ ɛŮŰɟɐůŮɘɠ, ŰɡˊɞɚɞɔɑŬ ɓɚŬɓɩɜ, ɔŮɔɞɜɧŰŬ ˊɞɡ ˊɟɞəɎɚŮůŬɜ ɕɖɛɑŮɠ əŬɘ ˊɘɗŬɜɏɠ ˊŬɟŮɛɓɎůŮɘɠ. 

ɇɞ ůɨůŰɖɛŬ ŮˊɘŰɟɏˊŮɘ Űɖɜ ɣɖűɘɞˊɞɑɖůɖ Ůɜɧɠ Ůɡɟɏɤɠ űɎůɛŬŰɞɠ ˊɚɖɟɞűɞɟɘɩɜ, ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɤɜ 

ŮˊŬɔɔŮɚɛŬŰɘəɩɜ ŮəɗɏůŮɤɜ, ɓɘɓɚɑɤɜ, Ɏɟɗɟɤɜ əŬɘ ŮˊɘůŰɖɛɞɜɘəɩɜ ŮűɖɛŮɟɑŭɤɜ. 

 

ɄŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ́ɟɞůűɏɟɞɡɜ ɡˊɖɟŮůɑŮɠ Ŭɝɘɞˊɞɑɖůɖɠ. ɇɞ ɣɖűɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ Virtual Research Environment 

ŬůɢɞɚŮɑŰŬɘ ɛŮ Űɖɜ Ŭɝɘɞˊɞɑɖůɖ ˊɞɚɘŰɘůɛɘəɩɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ŬɜŬəŬɚɨˊŰɞɜŰŬɘ ůŰɞ ˊŮŭɑɞ [188]. ɇɞ ůɨůŰɖɛŬ 

ŬˊŮɡɗɨɜŮŰŬɘ ůŮ ŮˊŬɔɔŮɚɛŬŰɑŮɠ ŬɟɢŬɘɞɚɧɔɞɡɠ ůŰɞɡɠ ɞˊɞɑɞɡɠ ŭɑɜŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ŭɘŮɝŬɔɤɔɐɠ ŭɘŮɟŮɡɜɖŰɘəɩɜ 

ŬɜŬɚɨůŮɤɜ ůŰŬ ŬɟɢŬɘɞɚɞɔɘəɎ ŭŮŭɞɛɏɜŬ, ŮɘŭɘəɎ ůŰɞ ɢɤɟɘəɧ əŬɘ ɢɟɞɜɘəɧ ŮˊɑˊŮŭɞ. ɇɞ ůɨůŰɖɛŬ ŮɑɜŬɘ ůɡɛɓŬŰɧ ɛŮ 

əɎɗŮ Ůɑŭɞɡɠ ˊɞɚɘŰɘůɛɘəɐ ŰɞˊɞɗŮůɑŬ əŬɘ ŮˊɘŰɟɏˊŮɘ Űɖ ŭɘŬɢŮɑɟɘůɖ ŭɘŬűɧɟɤɜ Űɨˊɤɜ ŭŮŭɞɛɏɜɤɜ. 

 

ɄŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ŬˊŮɡɗɨɜɞɜŰŬɘ ůŮ ŬəŬŭɖɛŬɥəɞɨɠ əŬɘ űɞɘŰɖŰɏɠ. ȼ ˊɚŬŰűɧɟɛŬ IPERION CH ŭɘŬůɡɜŭɏŮɘ 

ŮɟŮɡɜɖŰɏɠ Űɞɡ ɄɞɚɘŰɘůɛɞɨ əŬɘ Űɖɠ əɚɖɟɞɜɞɛɘɎɠ ůŰɞɢŮɨɞɜŰŬɠ ůŰɖɜ ŮɔəŬɗɑŭɟɡůɖ Ůɜɧɠ ˊŬɜŮɡɟɤˊŬɥəɞɨ ŮɟŮɡɜɖŰɘəɞɨ 

ˊɚŬɘůɑɞɡ ŮɟɔŬůɑŬɠ (ˊɟɧůɓŬůɖ ůŮ ɏɜŬ Ůɡɟɨ űɎůɛŬ ɡɣɖɚɞɨ Ůˊɘˊɏŭɞɡ ŮˊɘůŰɖɛɞɜɘəɩɜ ɛɏůɤɜ, ɛŮɗɞŭɞɚɞɔɘɩɜ, 

ŭŮŭɞɛɏɜɤɜ əŬɘ ŮɟɔŬɚŮɑɤɜ ɔɘŬ Űɖɜ ˊɟɞɩɗɖůɖ Űɖɠ ɔɜɩůɖɠ əŬɘ Űɖɠ əŬɘɜɞŰɞɛɑŬɠ ůŰɖ ŭɘŬŰɐɟɖůɖ Űɖɠ əɚɖɟɞɜɞɛɘɎɠ) ɔɘŬ 

Űɖɜ ŬˊɞəŬŰɎůŰŬůɖ əŬɘ Űɖ ŭɘŬŰɐɟɖůɖ Űɖɠ ȺɡɟɤˊŬɥəɐɠ ɄɞɚɘŰɘůŰɘəɐɠ ȾɚɖɟɞɜɞɛɘɎɠ [183]. ȼ ˊɚŬŰűɧɟɛŬ Cultural 

Heritage Informatics Initiative ŬˊŮɡɗɨɜŮŰŬɘ ŬˊɞəɚŮɘůŰɘəɎ ůŮ ŬəŬŭɖɛŬɥəɞɨɠ əŬɘ ˊɟɞɤɗŮɑ Űɖɜ ŭɘŬŰɞɛŮŬəɐ 

ŬəŬŭɖɛŬɥəɐ ůɡɜŮɟɔŬůɑŬ əŬɘ ŮˊɘəɞɘɜɤɜɑŬ ůŰɞɜ ŰɞɛɏŬ Űɞɡ ɄɞɚɘŰɘůɛɞɨ əŬɘ Űɖɠ əɚɖɟɞɜɞɛɘɎɠ [184]. Ⱥˊɘˊɚɏɞɜ, ɖ 

ˊɚŬŰűɧɟɛŬ ůŰɞɢŮɨŮɘ ɜŬ ŮɝɞˊɚɑůŮɘ Űɞɡɠ űɞɘŰɖŰɏɠ Űɞɡ ɄɞɚɘŰɘůɛɞɨ ɛŮ Űɘɠ ɛŮɗɞŭɞɚɞɔɘəɏɠ ŭŮɝɘɧŰɖŰŮɠ ˊɞɡ ŬˊŬɘŰɞɨɜŰŬɘ 

ɔɘŬ Űɖɜ ŮűŬɟɛɞɔɐ Űɤɜ ŰŮɢɜɞɚɞɔɘɩɜ Űɖɠ ˊɚɖɟɞűɞɟɘəɐɠ ůŰŬ ɡɚɘəɎ Űɖɠ ˊɞɚɘŰɘůŰɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ, ŬɚɚɎ əŬɘ ɜŬ 

ŮˊɖɟŮɎůŮɘ Űɖɜ ŰɟɏɢɞɡůŬ əŬŰɎůŰŬůɖ Űɖɠ ɣɖűɘŬəɐɠ əɚɖɟɞɜɞɛɘɎɠ.  

 

ɄŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɡˊɖɟŮůɑŮɠ ŬɟɢŮɘɞɗɏŰɖůɖɠ. ȼ ˊɚŬŰűɧɟɛŬ KORA, ŮɑɜŬɘ ɏɜŬ ɣɖűɘŬəɧ ŬˊɞɗŮŰɐɟɘɞ 

ˊɞɚɘŰɘůɛɘəɩɜ ŭŮŭɞɛɏɜɤɜ ŬɜɞɘɢŰɞɨ əɩŭɘəŬ, əŬɘ ŬˊŮɡɗɨɜŮŰŬɘ ŬˊɞəɚŮɘůŰɘəɎ ůŮ ŬɟɢŬɘɞɚɧɔɞɡɠ, ŮˊɘɛŮɚɖŰɏɠ 

ŬɟɢŬɘɞɚɞɔɘəɩɜ ɛɞɡůŮɑɤɜ əŬɘ ŭɘŬɢŮɘɟɘůŰɏɠ ŬɟɢŬɘɞɚɞɔɘəɞɨ ˊɞɚɘŰɘůɛɘəɞɨ əŮűŬɚŬɑɞɡ, ˊɟɞɠ ŮˊŬɔɔŮɚɛŬŰɘəɐ ɢɟɐůɖ 

[182]. ȰɜŬ ɣɖűɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ ˊɞɡ ɡŭŬŰɞɔɟŬűŮɑ ˊɞɚɘŰɘůɛɘəɎ ŭŮŭɞɛɏɜŬ əŬɘ ɡˊɞůŰɖɟɑɕŮɘ ɏɜŬ ŬˊɞɗŮŰɐɟɘɞ ɛŮŰŬ-

ŭŮŭɞɛɏɜɤɜ ɔɘŬ ɣɖűɘŬəɏɠ ŮɘəɧɜŮɠ ˊɞɚɘŰɘůɛɘəɩɜ ŭŮŭɞɛɏɜɤɜ, ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ŮɟɔŬůɑŬ [190]. ɇɞ ˊŮɟɘɓɎɚɚɞɜ 
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ůŰɞɢŮɨŮɘ ůŰɖɜ ˊɟɞůŰŬůɑŬ əŬɘ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ˊɜŮɡɛŬŰɘəɩɜ ŭɘəŬɘɤɛɎŰɤɜ Űɤɜ ɣɖűɘŬəɩɜ Ůɘəɧɜɤɜ Űɖɠ Ⱥɚɚɖɜɘəɐɠ 

ɄɞɚɘŰɘůŰɘəɐɠ ȾɚɖɟɞɜɞɛɘɎɠ əŬɘ ŬˊŮɡɗɨɜŮŰŬɘ ůŮ ŮˊŬɔɔŮɚɛŬŰɑŮɠ.  

Ƀ ˊɑɜŬəŬɠ 2.14 ŭŮɑɢɜŮɘ Űɘɠ ɞɛɞɘɧŰɖŰŮɠ əŬɘ Űɘɠ ŭɘŬűɞɟɏɠ ɛŮŰŬɝɨ ɣɖűɘŬəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ ˊɟɞɞɟɑɕɞɜŰŬɘ ɔɘŬ 

ɢɟɐůɖ Ŭˊɧ ŮˊŬɔɔŮɚɛŬŰɑŮɠ Űɞɡ ɄɞɚɘŰɘůɛɞɨ. Ƀ ˊɑɜŬəŬɠ ŬəɞɚɞɡɗŮɑ Űɖ ŭɘŬɛɧɟűɤůɖ ɔɟŬɛɛɩɜ əŬɘ ůŰɖɚɩɜ Űɞɡ ˊɑɜŬəŬ 
2.1. 

ɄɑɜŬəŬɠ 2.14 ɇŬɝɘɜɧɛɖůɖɠ ɄɞɚɘŰɘůɛɘəɩɜ ɄŮɟɘɓŬɚɚɧɜŰɤɜ ɔɘŬ ŮˊŬɔɔŮɚɛŬŰɘəɐ ɢɟɐůɖ 

ɊɖűɘŬəɧ ɄŮɟɘɓɎɚɚɞɜ 
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KORA [182]        X  X       X     

IPERION CH [183]   X     X              

Cultural Heritage Informatics 

Initiative [184] 

  X     X              

Desert Palaces in Jordan [185]        X  X            

Conservation of Monumental 

Buildings Model [186] 

       X  X X           

Portable digital 3-D imaging 

system for remote sites [187] 

       X  X X           

Virtual Research Environment 

[188] 

   Ⱥɂ  X  X  X            

MONDIS [189]      X  X  X X           

Watermarking and Management 

of Digital Images system [190] 

       X              

 

2.2.8 ɄŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ȾɘɜɖŰɏɠ ɈˊɖɟŮůɑŮɠ 

Ƀɘ ůɨɔɢɟɞɜŮɠ ɣɖűɘŬəɏɠ ˊɞɚɘŰɘůɛɘəɏɠ ˊɚŬŰűɧɟɛŮɠ ˊɟɏˊŮɘ ɜŬ ɚŬɛɓɎɜɞɡɜ ɡˊɧɣɖ Űɖɜ ŰɟɏɢɞɡůŬ ŰŮɢɜɞɚɞɔɘəɐ 

ˊɟɧɞŭɞ. ȼ ŰɟɞɛŬəŰɘəɐ ɏəɟɖɝɖ ůŰɖ ɢɟɐůɖ ɏɝɡˊɜɤɜ əɘɜɖŰɩɜ ůɡůəŮɡɩɜ Ŭˊɧ Ŭɜɗɟɩˊɞɡɠ ůŮ ɞɚɧəɚɖɟɞ Űɞɜ əɧůɛɞ 

əŬŰɏŭŮɘɝŮ Űɖɜ ŬɜɎɔəɖ ɔɘŬ ŮɜůɤɛɎŰɤůɖ əɘɜɖŰɩɜ ɡˊɖɟŮůɘɩɜ ůŮ əɎɗŮ ůɨɔɢɟɞɜɖ ɣɖűɘŬəɐ ˊɞɚɘŰɘůɛɘəɐ ˊɚŬŰűɧɟɛŬ. 

ȽŭɘŬɑŰŮɟŬ ůŰɞɜ ŰɞɛɏŬ Űɞɡ ɄɞɚɘŰɘůɛɞɨ əŬɘ Űɖɠ əɚɖɟɞɜɞɛɘɎɠ ɖ ŬɜɎɔəɖ ɔɘŬ ˊŬɟɞɢɐ əɘɜɖŰɩɜ ɡˊɖɟŮůɘɩɜ ŮɑɜŬɘ ŬŭɐɟɘŰɖ. 

ɆɡůŰɐɛŬŰŬ ŭɘŬɢŮɑɟɘůɖɠ ɡˊŬɑɗɟɘɤɜ ŬɟɢŬɘɞɚɞɔɘəɩɜ ɢɩɟɤɜ, ŬɜŬůəŬűɩɜ ůŮ ɢŬɟŰɞɔɟŬűɖɛɏɜŮɠ ɐ ŬɢŬɟŰɞɔɟɎűɖŰŮɠ 

ˊŮɟɘɞɢɏɠ, ɡˊŬɑɗɟɘɤɜ űŮůŰɘɓɎɚ ɛɞɡůɘəɐɠ, ɚŬɞɔɟŬűɑŬɠ əŬɘ ˊŬɟŬŭɞůɘŬəɩɜ ɢɤɟɩɜ, ˊɟɞůűɏɟɞɡɜ əɘɜɖŰɏɠ ɡˊɖɟŮůɑŮɠ 

ůŰɞɡɠ ŮˊɘůəɏˊŰŮɠ ɐ Űɞɡɠ ůɡɛɛŮŰɏɢɞɜŰŮɠ, ɛɏůɤ əɘɜɖŰɞɨ Ůɝɞˊɚɘůɛɞɨ ɛŮ ůŰɧɢɞ Űɖ ɓŮɚŰɑɤůɖ Űɖɠ ɣɡɢŬɔɤɔɘəɐɠ 

ŮɛˊŮɘɟɑŬɠ Űɞɡ əɎɗŮ ɢɟɐůŰɖ. ȺəŰɧɠ Űɤɜ ŮɝɤŰŮɟɘəɩɜ ˊɞɚɘŰɘůɛɘəɩɜ ɢɩɟɤɜ, əɘɜɖŰɏɠ ɡˊɖɟŮůɑŮɠ ɡɚɞˊɞɘɞɨɜ əŬɘ ŰŬ 

ůɡůŰɐɛŬŰŬ ˊɞɚɘŰɘůɛɘəɩɜ űɞɟɏɤɜ ˊɞɡ ŮŭɟɎɕɞɜŰŬɘ ɤɠ Ůˊɑ Űɞ ˊɚŮɑůŰɞɜ ůŮ ŮůɤŰŮɟɘəɞɨɠ ɢɩɟɞɡɠ, ɧˊɤɠ ŮɑɜŬɘ ŰŬ 

ɛɞɡůŮɑŬ, ɞɘ ɔəŬɚŮɟɑ/ˊɘɜŬəɞɗɐəŮɠ, ɞɘ ɓɘɓɚɘɞɗɐəŮɠ, ŰŬ ŬɟɢŮɑŬ ɐ ŰŬ ɗɏŬŰɟŬ. Ƀɘ ɡˊŬɑɗɟɘɞɘ ˊɞɚɘŰɘůɛɘəɞɑ ɢɩɟɞɘ, ɏɢɞɡɜ Űɞ 

ˊɚŮɞɜɏəŰɖɛŬ ɜŬ űɘɚɞɝŮɜɞɨɜ ŬˊŰɎ ŰŮəɛɐɟɘŬ ɛŮɔɎɚɞɡ ɛŮɔɏɗɞɡɠ, ɛŮ əŬɗɞɟɘůɛɏɜŮɠ əŬɘ ůŰŬŰɘəɏɠ ɔŮɤɔɟŬűɘəɏɠ ɗɏůŮɘɠ, 

ɎɟŬ ŮɑɜŬɘ ˊɞɚɨ Ůɨəɞɚɞɠ ɞ ɔŮɤɔɟŬűɘəɧɠ ŮɜŰɞˊɘůɛɧɠ Űɞɡɠ Ŭˊɧ əɎˊɞɘŬ ɔŮɤɔɟŬűɘəɐ ɡˊɖɟŮůɑŬ. Ⱥˊɑůɖɠ, ŭŮɜ ɢɟŮɘɎɕŮŰŬɘ 

ɜŬ ŮɜŰɞˊɘůŰŮɑ ɖ Ŭəɟɘɓɐɠ ɗɏůɖ Űɤɜ ɢɟɖůŰɩɜ Ŭűɞɨ ŮɑɜŬɘ ŬɜŮəŰɧ əŬɘ əɎˊɞɘɞ ɛɘəɟɧ ůűɎɚɛŬ ɚɑɔɤɜ ɛɏŰɟɤɜ. ȷˊɧ Űɖɜ 

Ɏɚɚɖ ˊɚŮɡɟɎ, ɞɘ ɔŮɤɔɟŬűɘəɏɠ ɡˊɖɟŮůɑŮɠ ůŮ ŮůɤŰŮɟɘəɧ ɢɩɟɞ ŮɑɜŬɘ ˊɘɞ ŭɨůəɞɚŬ ɡɚɞˊɞɘɐůɘɛŮɠ, Ŭˊɧ ŰŮɢɜɘəɐɠ Ɏˊɞɣɖɠ, 

ɚɧɔɤ Űɖɠ ˊɞɚɨ əɞɜŰɘɜɐɠ ŬˊɧůŰŬůɖɠ Űɤɜ ŮəɗŮɛɎŰɤɜ əŬɘ Űɤɜ ɢɟɖůŰɩɜ əŬɘ Űɞɡ ŬɜŬɛŮɜɧɛŮɜɞɡ ůűɎɚɛŬŰɞɠ ˊɞɡ 
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ɡˊɎɟɢŮɘ ůŮ əɎɗŮ ɡˊɖɟŮůɑŬ ŮɜŰɞˊɘůɛɞɨ Űɖɠ ɔŮɤɔɟŬűɘəɐɠ ɗɏůɖɠ ɧˊɤɠ ŮɑɜŬɘ ɖ ɡˊɖɟŮůɑŬ GPS. ȰɜŬ ůűɎɚɛŬ ɧɛɤɠ ˊɞɡ 

ɛˊɞɟŮɑ ɜŬ ɡˊɞɓŬɗɛɑůŮɘ ɘŭɘŬɑŰŮɟŬ Űɖɜ ɡˊɖɟŮůɑŬ ɔŮɤɔɟŬűɘəɐɠ ŰɞˊɞɗŮůɑŬɠ. Ʉɚɐɗɞɠ ˊɞɚɘŰɘůɛɘəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ, 

ŮˊŬɔɔŮɚɛŬŰɘəɩɜ ɐ ŭɖɛɧůɘɤɜ, ɏɢɞɡɜ ŬɔəŬɚɘɎůŮɘ ŰŬ ɞűɏɚɖ Űɤɜ əɘɜɖŰɩɜ ɡˊɖɟŮůɘɩɜ ɔŮɤɔɟŬűɘəɐɠ ŰɞˊɞɗŮůɑŬɠ, 

ůɢŮŭɘɎɕɞɜŰŬɠ əŬɘ ɡɚɞˊɞɘɩɜŰŬɠ ŭɘŬűɧɟɤɜ Ůɘŭɩɜ ɡˊɖɟŮůɑŮɠ ˊɞɡ ˊŬɟɏɢɞɡɜ ůŰɞɡɠ ɢɟɐůŰŮɠ Űɞɡɠ. 

ȼ ˊɚŬŰűɧɟɛŬ Arches ŮɑɜŬɘ ɏɜŬ ŭɘŬŭɘəŰɡŬəɧ ɔŮɤɔɟŬűɘəɧ ˊɚɖɟɞűɞɟɘŬəɧ ůɨůŰɖɛŬ ɔɘŬ Űɖɜ əŬŰŬɔɟŬűɐ əŬɘ 

ŭɘŬɢŮɑɟɘůɖ ůŰŬŰɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ [191]. ɇɞ ɔŮɤɔɟŬűɘəɧ ˊɚɖɟɞűɞɟɘŬəɧ ůɨůŰɖɛŬ 3D GIS ŭɟŬůŰɖɟɘɞˊɞɘŮɑŰŬɘ ůŰɖɜ 

ŬɟɢŬɘɞɚɞɔɑŬ əŬɘ Űɖɜ əɚɖɟɞɜɞɛɘɎ ˊɟɞůűɏɟɞɜŰŬɠ ɡˊɖɟŮůɑŮɠ ŬˊɞŭɞŰɘəɐɠ ˊŬɟŬɔɤɔɐɠ, ŭɘŬɢŮɑɟɘůɖɠ əŬɘ ŰɟɘůŭɘɎůŰŬŰɖɠ 

ɞˊŰɘəɞˊɞɑɖůɖɠ ɛŮɔɎɚɤɜ ŬɟɢŬɘɞɚɞɔɘəɩɜ ɢɩɟɤɜ əŬɘ əŰɖɟɑɤɜ [192]. ɇɞ ůɨůŰɖɛŬ ɚŮɘŰɞɡɟɔŮɑ ůŬɜ ɛɘŬ ˊɚŬŰűɧɟɛŬ ɔɘŬ 

ŭɘŬŭɘəŰɡŬəɏɠ ŰɟɘůŭɘɎůŰŬŰŮɠ ɡˊɖɟŮůɑŮɠ ɔŮɤɔɟŬűɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ. ȼ ˊɚŬŰűɧɟɛŬ CINeSPACE ˊɟɞůűɏɟŮɘ 

ŭɘŬŭɟŬůŰɘəɐ ˊɟɧůɓŬůɖ ůŮ ˊɚɖɟɞűɞɟɑŬ əɘɜɖɛŬŰɞɔɟŬűɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ, ůŮ əɘɜɖŰɞɨɠ ɢɟɐůŰŮɠ [194]. ȼ CINeSPACE 

ŮˊɘŰɟɏˊŮɘ ůŰɞɡɠ əɘɜɖŰɞɨɠ ɢɟɐůŰŮɠ ɜŬ ŬɚɚɖɚŮˊɘŭɟɞɨɜ ɛŮ ˊɞɚɡɛŮůɘəɎ ˊŮɟɘŮɢɧɛŮɜŬ ɓɎůŮɘ ŰɞˊɞɗŮůɑŬɠ əŬŰɎ Űɖɜ 

ˊɚɞɐɔɖůɖ ůŮ ɛɘŬ ˊɧɚɖ. ɀɘŬ ɟɞɛˊɞŰɘəɐ əɘɜɖŰɐ ˊɚŬŰűɧɟɛŬ ɔɘŬ ŮɟɔŬůɑŮɠ ůɡɜŰɐɟɖůɖɠ ůŮ ˊɞɚɘŰɘůɛɘəɞɨɠ ɢɩɟɞɡɠ 

(Robotic Mobile Platform for Service Tasks in Cultural Heritage - RMPSTCH), ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ŮɟɔŬůɑŬ [198]. 

ɇɞ ůɨůŰɖɛŬ ůŰɞɢŮɨŮɘ ůŰɖ ɛŮɑɤůɖ Űɞɡ ŬˊŬɘŰɞɨɛŮɜɞɡ ɢɟɧɜɞɡ əŬɘ Űɞɡ əɧůŰɞɡɠ ɔɘŬ Űɖɜ ɏɟŮɡɜŬ əŬɘ ŭɘŬŰɐɟɖůɖ Űɤɜ 

ˊɞɚɘŰɘůɛɘəɩɜ ŬɔŬɗɩɜ.  

 

ɄŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɡˊɖɟŮůɑŮɠ ˊɟɞŰɎůŮɤɜ. ɇɞ əɘɜɖŰɧ ůɨůŰɖɛŬ SMARTMUSEUM ˊŬɟɎɔŮɘ 

ˊɟɞŰɎůŮɘɠ ůŰɞɡɠ ɢɟɐůŰŮɠ əŬŰɎ Űɖɜ ŮˊɑůəŮɣɐ Űɞɡɠ ůŮ ˊɞɚɘŰɘůɛɘəɞɨɠ ɢɩɟɞɡɠ [193]. ȷˊɧ ŰŮɢɜɞɚɞɔɘəɐɠ Ɏˊɞɣɖɠ Űɞ 

SMARTMUSEUM ɢɟɖůɘɛɞˊɞɘŮɑ ɔɚɩůůŮɠ ůɖɛŬůɘɞɚɞɔɘəɞɨ ȽůŰɞɨ ɤɠ ɛɞɟűɐ ŬɜŬˊŬɟɎůŰŬůɖɠ ɔɘŬ ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ 

űɘɚɞɝŮɜŮɑ əŬɘ ɞɜŰɞɚɞɔɑŮɠ ɔɘŬ ɜŬ ɔŮűɡɟɩůŮɘ Űɞ ůɖɛŬůɘɞɚɞɔɘəɧ ɢɎůɛŬ ɛŮŰŬɝɨ Űɤɜ ŮŰŮɟɞɔŮɜɩɜ ˊŮɟɘɔɟŬűɩɜ 

ˊŮɟɘŮɢɞɛɏɜɞɡ, Űɤɜ Ůɘůɧŭɤɜ Űɤɜ ŬɘůɗɖŰɐɟɤɜ əŬɘ Űɞɡ ˊɟɞűɑɚ Űɤɜ ɢɟɖůŰɩɜ. ȰɜŬ ůɨůŰɖɛŬ Űɞ ɞˊɞɑɞ ˊɟɞůűɏɟŮɘ 

ɡˊɖɟŮůɑŮɠ əɘɜɖŰɐɠ ɝŮɜɎɔɖůɖɠ ɡˊɞůŰɖɟɑɕɞɜŰŬɠ Űɖ ŭɖɛɘɞɡɟɔɑŬ əɞɘɜɩɜ ŮɛˊŮɘɟɘɩɜ ůŮ ɞɛɎŭŮɠ əɘɜɖŰɩɜ ɢɟɖůŰɩɜ, 

ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ŮɟɔŬůɑŬ [195]. ɇɞ ůɨůŰɖɛŬ ɓŬůɑɕŮŰŬɘ ůŰɖ ɛɏɗɞŭɞ Sotto Voce ɧˊɞɡ ɞɘ ɢɟɐůŰŮɠ çəɟɡűŬəɞɨɜè 

Űɞɜ ɐɢɞ Űɤɜ Ɏɚɚɤɜ ɢɟɖůŰɩɜ Űɖɠ ɞɛɎŭŬɠ. ɇɞ ůɨůŰɖɛŬ ˊɟɞůűɏɟŮɘ ůŰɞɡɠ ɢɟɐůŰŮɠ Űɞɡ əɘɜɖŰɐ ɝŮɜɎɔɖůɖ ůŮ 

ˊɞɚɘŰɘůɛɘəɏɠ ŭɘŬŭɟɞɛɏɠ, ŮɝŮɟŮɨɜɖůɖ ˊɞɚɘŰɘůɛɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ, ɔŮɤɔɟŬűɘəɞɨɠ ˊɞɚɘŰɘůɛɘəɞɨɠ ɢɎɟŰŮɠ, ŮɝŬŰɞɛɑəŮɡůɖ 

Űɞɡ ˊŮɟɘŮɢɞɛɏɜɞɡ əŬɘ ˊɟɞŰɎůŮɘɠ. ɇɞ TAIS ŮɑɜŬɘ ɏɜŬ ůɨůŰɖɛŬ əɘɜɖŰɐɠ ˊɚɖɟɞűɧɟɖůɖɠ ɔɘŬ Űɖɜ ɡˊɞůŰɐɟɘɝɖ 
ŮˊɘůəŮˊŰɩɜ ůŮ ɛɘŬ ˊŮɟɘɞɢɐ [197]. ɇɞ TAIS ˊɟɞůűɏɟŮɘ ŬɜɎɚɡůɖ Űɤɜ ŮɜŮɟɔŮɘɩɜ Űɞɡ ɢɟɐůŰɖ, ŬˊɞəɎɚɡɣɖ 

ˊɟɞŰɘɛɐůŮɤɜ, ˊɟɞŰɎůŮɘɠ ˊɞɡ ɓŬůɑɕɞɜŰŬɘ ůŰɘɠ ˊɟɞŰɘɛɐůŮɘɠ əŬɘ Űɖɜ ŰɟɏɢɞɡůŬ əŬŰɎůŰŬůɖ ůŰɖɜ ˊŮɟɘɞɢɐ, Ůɜɩ ˊŬɟɏɢŮɘ 

ůŰɞ ɢɟɐůŰɖ ɞŭɖɔɑŮɠ ɔɘŬ Űɞ ˊɩɠ ɗŬ ˊɟɞůŮɔɔɑůŮɘ Űɖɜ ŰɞˊɞɗŮůɑŬ. ɇɞ ɣɖűɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ OnnaðPast, Present and 

Future ˊŬɟɏɢŮɘ ˊɞɚɡɛŮůɘəɏɠ əɘɜɖŰɏɠ ɡˊɖɟŮůɑŮɠ ůŰɞ ɛɞɡůŮɑɞ Onna ůŰɖ LôAquila Űɖɠ ȽŰŬɚɑŬɠ [200]. ɇɞ ˊŮɟɘɓɎɚɚɞɜ 

űɘɚɞɝŮɜŮɑ ɏɜŬ ůɨůŰɖɛŬ űɡůɘəɐɠ ŭɘɎŭɟŬůɖɠ, ɏɜŬ ůɨůŰɖɛŬ ŭɖɛɘɞɡɟɔɑŬɠ ˊɟɞűɑɚ ɢɟɖůŰɩɜ əŬɘ ɛɘŬ əɘɜɖŰɐ ŮűŬɟɛɞɔɐ 

əŬɘ ˊŬɟɏɢŮɘ ůŰɞɡɠ ŮˊɘůəɏˊŰŮɠ Űɞɡ ɛɞɡůŮɑɞɡ ɛɘŬ ˊɞɚɡŰɟɞˊɘəɐ ŮɛˊŮɘɟɑŬ Űɤɜ ɔŮɔɞɜɧŰɤɜ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ 

əŬŰŬůŰɟɞűɐ. Ƀɘ ŰɞɡɟɑůŰŮɠ əŬɘ ɞɘ ˊɞɚɑŰŮɠ Űɖɠ Onna əŬɚɞɨɜŰŬɘ ɔɘŬ ˊɟɩŰɖ űɞɟɎ ɜŬ ŮˊɘůəŮűɗɞɨɜ Űɖ ŭɘŬŭɟŬůŰɘəɐ 

ŮɔəŬŰɎůŰŬůɖ ůŰɖɜ ɞˊɞɑŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ˊɞɚɡɛɏůŬ ɔɘŬ Űɖɜ ɘůŰɞɟɑŬ, Űɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ əŬɘ Űɖ ɕɤɐ Űɖɠ ˊɧɚɖɠ. ȼ 

ŭɟŬůŰɖɟɘɧŰɖŰŬ Űɤɜ ɢɟɖůŰɩɜ əŬŰŬɔɟɎűŮŰŬɘ Ŭˊɧ ɏɜŬ ůɨůŰɖɛŬ ŭɖɛɘɞɡɟɔɑŬɠ ˊɟɞűɑɚ ɔɘŬ Űɖɜ ŮɝŬɔɤɔɐ Ůɜɧɠ ˊɟɞűɑɚ Űɤɜ 

ŮɜŭɘŬűŮɟɧɜŰɤɜ ɔɘŬ Űɞɜ əɎɗŮ ŮˊɘůəɏˊŰɖ. ɆŮ ɏɜŬ ŭŮɨŰŮɟɞ ůŰɎŭɘɞ Űɖɠ ŮɛˊŮɘɟɑŬɠ, ɞɘ ɢɟɐůŰŮɠ ŮɔəŬŰŬɚŮɑˊɞɡɜ Űɞ ɛɞɡůŮɑɞ 

əŬɘ ŮˊɘůəɏˊŰɞɜŰŬɘ Űɖɜ ˊɧɚɖ. ɀˊɞɟɞɨɜ ɜŬ ɝŮəɘɜɐůɞɡɜ Űɖɜ ŮűŬɟɛɞɔɐ ůŰɞ əɘɜɖŰɧ Űɞɡɠ Űɖɚɏűɤɜɞ, ɖ ɞˊɞɑŬ ůɡɜŭɏŮŰŬɘ 

ɛŮ Űɞ ŮůɤŰŮɟɘəɧ ůɨůŰɖɛŬ ˊɟɞűɑɚ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɛɏůɤ ůɨɜŭŮůɖɠ ůŰɞ ȹɘŬŭɑəŰɡɞ. ɆŰɖ ůɡɜɏɢŮɘŬ, Űɞ ůɨůŰɖɛŬ 

ˊɟɞůűɏɟŮɘ ŮɝŬŰɞɛɘəŮɡɛɏɜŮɠ ˊɟɞŰɎůŮɘɠ, ŬɚɚɎ əŬɘ ɔŮɤɔɟŬűɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ, ɓŬůɘůɛɏɜŮɠ ůŰɘɠ ŮɜɏɟɔŮɘŮɠ ˊɞɡ 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ Ŭˊɧ Űɞɡɠ ŮˊɘůəɏˊŰŮɠ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ŮˊɑůəŮɣɖɠ ůŰɞ ɛɞɡůŮɑɞ. 

 

ɆɡɛɛŮŰɞɢɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ. ɇɞ m-Dvara 2.0 ŮɑɜŬɘ ɏɜŬ əɘɜɖŰɧ ŭɘŬŭɘəŰɡŬəɧ ůɨůŰɖɛŬ ˊɞɡ ŮɜůɤɛŬŰɩɜŮŰŬɘ ůŮ 

ˊɞɚɘŰɘůɛɘəɞɨɠ ɢɩɟɞɡɠ [196]. ɇɞ m-Dvara 2.0 ŮɑɜŬɘ ɏɜŬ ůɡɛɛŮŰɞɢɘəɧ ůɨůŰɖɛŬ Ŭűɞɨ ɕɖŰɎ Ŭˊɧ Űɞɡɠ ɢɟɐůŰŮɠ Űɞɡ ɜŬ 

ŭɖɛɘɞɡɟɔɐůɞɡɜ, ɜŬ ɛɞɘɟŬůŰɞɨɜ əŬɘ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůɞɡɜ ˊɞɚɘŰɘůɛɘəɧ ˊŮɟɘŮɢɧɛŮɜɞ. ȸŬůɘəɧɠ ůəɞˊɧɠ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ ŮɑɜŬɘ ɜŬ ŭɖɛɘɞɡɟɔɖɗŮɑ ɏɜŬ ŬˊɞɗŮŰɐɟɘɞ ˊɞɚɘŰɘůɛɘəɞɨ ˊŮɟɘŮɢɞɛɏɜɞɡ ˊɞɡ ɗŬ ɔŮɛɑůŮɘ ɛŮ əŮɘɛŮɜɘəɧ əŬɘ 

ˊɞɚɡɛŮůɘəɧ ˊŮɟɘŮɢɧɛŮɜɞ ˊɞɡ ůɡɜŮɘůűɏɟɞɡɜ ɞɘ ɢɟɐůŰŮɠ, ɓŮɚŰɘɩɜɞɜŰŬɠ Űɖɜ ˊɞɚɘŰɘůɛɘəɐ ŮɛˊŮɘɟɑŬ Űɞɡ ɢɟɐůŰɖ.  
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ȷɝɘɧˊɘůŰŬ ˊŮɟɘɓɎɚɚɞɜŰŬ. ȰɜŬ ŬɝɘɧˊɘůŰɞ ůɨůŰɖɛŬ ɛŮ əɘɜɖŰɏɠ ɡˊɖɟŮůɑŮɠ (Trustworthy System with Mobile 

Services For Museums) ˊɞɡ ŭɘŮɡəɞɚɨɜŮɘ Űɖɜ əŬɗɖɛŮɟɘɜɧŰɖŰŬ ůŮ ɏɜŬ ɛɞɡůŮɑɞ, ŬɜŬˊŰɨůůŮŰŬɘ ůŰɖɜ ŮɟɔŬůɑŬ [199]. 

ɇɞ ůɨůŰɖɛŬ ɡˊɞůŰɖɟɑɕŮɘ ɏɛˊɘůŰŮɠ əɘɜɖŰɏɠ ɡˊɖɟŮůɑŮɠ ɡɚɞˊɞɘɩɜŰŬɠ ɏɜŬ ůɢɐɛŬ Ůɚɏɔɢɞɡ ˊɟɧůɓŬůɖɠ ˊɞɡ ɓŬůɑɕŮŰŬɘ ůŮ 

ɟɧɚɞɡɠ, ɔɘŬ Űɖɜ ŮɝɞɡůɘɞŭɞŰɖɛɏɜɖ ˊɟɧůɓŬůɖ ůŰɞ ˊŮɟɘŮɢɧɛŮɜɞ.  

Ƀ ˊɑɜŬəŬɠ 2.15 ŭŮɑɢɜŮɘ Űɘɠ ɞɛɞɘɧŰɖŰŮɠ əŬɘ Űɘɠ ŭɘŬűɞɟɏɠ ɛŮŰŬɝɨ ɣɖűɘŬəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ ˊɟɞůűɏɟɞɡɜ 

ɡˊɖɟŮůɑŮɠ ůŮ əɘɜɞɨɛŮɜɞɡɠ ɢɟɐůŰŮɠ. Ƀ ˊɑɜŬəŬɠ ŬəɞɚɞɡɗŮɑ Űɖ ŭɘŬɛɧɟűɤůɖ ɔɟŬɛɛɩɜ əŬɘ ůŰɖɚɩɜ Űɞɡ ˊɑɜŬəŬ 2.1. 

ɄɑɜŬəŬɠ 2.15 ɇŬɝɘɜɧɛɖůɖɠ ɄɞɚɘŰɘůɛɘəɩɜ ɄŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ ˊɟɞůűɏɟɞɡɜ əɘɜɖŰɏɠ ɡˊɖɟŮůɑŮɠ 

ɊɖűɘŬəɧ ɄŮɟɘɓɎɚɚɞɜ 
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Arches [191]      ɉ                

3D GIS [192]      X   T X X           

SMARTMUSEUM [193]      X                

CINeSPACE [194]  X    X              X  

Sotto Voce extended guiding 

system [195] 

     ɉ                

m-Dvara 2.0 [196]  X    X                

TAIS [197]    Ⱥɂ  X                

RMPSTCH [198]      X  X T X   X         

Trustworthy System with Mobile 

Services For Museums [199] 

     X           X     

OnnaðPast, Present and Future 

[200] 

     X           X     

 

2.2.9 ɄŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɈˊɖɟŮůɑŮɠ ȺˊŬɡɝɖɛɏɜɖɠ & Ⱥɘəɞɜɘəɐɠ ɄɟŬɔɛŬŰɘəɧŰɖŰŬɠ 

Ƀɘ ŰŮɢɜɞɚɞɔɑŮɠ Űɖɠ Ůɘəɞɜɘəɐɠ əŬɘ Űɖɠ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ (Virtual Reality ï Augmented Reality) 

ŬɜŬɛɏɜŮŰŬɘ ɜŬ ŮɑɜŬɘ ɖ ŮˊɧɛŮɜɖ ɛŮɔɎɚɖ ŰŮɢɜɞɚɞɔɘəɐ ŮˊŬɜɎůŰŬůɖ ˊɞɡ ɗŬ ɏɟɗŮɘ ůŰɘɠ ɕɤɏɠ Űɤɜ Ŭɜɗɟɩˊɤɜ əŬɘ ɗŬ Űɘɠ 

ŰŬɟŬəɞɡɜɐůŮɘ ůɡɗɏɛŮɚŬ, ůŮ ŮˊŬɔɔŮɚɛŬŰɘəɧ əŬɘ ˊɟɞůɤˊɘəɧ ŮˊɑˊŮŭɞ. ȼ Ů́Ŭɡɝɖɛɏɜɖ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ (Augmented 

Reality) ŮɑɜŬɘ ɖ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ ɎɛŮůɖ ɐ ɏɛɛŮůɖ ɗɏŬůɖ Ůɜɧɠ űɡůɘəɞɨ, ˊɟŬɔɛŬŰɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ, Űɞɡ 

ɞˊɞɑɞɡ ŰŬ ůŰɞɘɢŮɑŬ ŮˊŬɡɝɎɜɞɜŰŬɘ Ŭˊɧ ŮɘəɞɜɘəɎ ůŰɞɘɢŮɑŬ ŬɜŬˊŬɟŬɔɧɛŮɜŬ Ŭˊɧ ůɡůəŮɡɏɠ ɡˊɞɚɞɔɘůŰɩɜ, ɧˊɤɠ ɐɢɞɠ, 

ɓɑɜŰŮɞ, ɔɟŬűɘəɎ ɐ ŭŮŭɞɛɏɜŬ ŰɞˊɞɗŮůɑŬɠ [296]. Ⱥɘəɞɜɘəɐ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ (Virtual Reality) ɞɜɞɛɎɕŮŰŬɘ ɖ 

ˊɟɞůɞɛɞɑɤůɖ Ůɜɧɠ ˊɟŬɔɛŬŰɘəɞɨ ɖ űŬɜŰŬůŰɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ Ŭˊɧ ɏɜŬɜ ɡˊɞɚɞɔɘůŰɐ [299]. 

ɇŬ ɣɖűɘŬəɎ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ɢɤɟɑɕɞɜŰŬɘ ůŮ ŬɡŰɎ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɡˊɖɟŮůɑŮɠ ŮˊŬɡɝɖɛɏɜɖɠ ɐ 

Ůɘəɞɜɘəɐɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ əŬɘ ůŮ ŬɡŰɎ ˊɞɡ ŭŮɜ ɡˊɞůŰɖɟɑɕɞɡɜ ŰɏŰɞɘɞɡ Ůɑŭɞɡɠ ɡˊɖɟŮůɑŮɠ. Ƀɘ ŭɘŬŭɘəŬůɑŮɠ-əɚŮɘŭɑ 

əɎɗŮ ůɡůŰɐɛŬŰɞɠ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ŮɑɜŬɘ ɞ ŮˊɘŰɡɢɐɠ ŮɜŰɞˊɘůɛɧɠ (ˊɞɡ ɗŬ əŬŰŬɢɤɟɖɗŮɑ Űɞ Ůɘəɞɜɘəɧ 

ůŰɞɘɢŮɑɞ ɐ Ŭˊɧ ˊɞɨ ɗŬ ŭɘŬɔɟŬűŮɑ Űɞ Ůɘəɞɜɘəɧ ůŰɞɘɢŮɑɞ) əŬɘ ɖ ŮɔɔɟŬűɐ Űɞɡ Ůɘəɞɜɘəɞɨ ůŰɞɘɢŮɑɞɡ ɐ ɖ ŭɘŬɔɟŬűɐ Űɞɡ 

ɡ́ ŬɟəŰɞɨ ůŰɞɘɢŮɑɞɡ Ŭˊɧ Űɖɜ ɞˊŰɘəɐ Űɞɡ ɢɟɐůŰɖ (ˊɟɞɓɞɚɐ ɐ Ŭˊɞɓɞɚɐ Űɞɡ ůŰɞɘɢŮɑɞɡ ůŰɖɜ/Ŭˊɧ Űɖɜ ůɡůəŮɡɐ Űɞɡ 

ɢɟɐůŰɖ). ȷɜɎɚɞɔŬ ɛŮ Űɞ ɢɩɟɞ ˊɞɡ ɚŮɘŰɞɡɟɔŮɑ ɏɜŬ ɣɖűɘŬəɧ ˊɞɚɘŰɘůɛɘəɧ ˊŮɟɘɓɎɚɚɞɜ, ůŰɖɜ ɨˊŬɘɗɟɞ ɐ ŮɜŰɧɠ əŰɘɟɑɞɡ, 

ɖ ɡɚɞˊɞɑɖůɖ ɡˊɖɟŮůɘɩɜ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ŬɜŰɘɛŮŰɤˊɑɕŮɘ ŭɘŬűɞɟŮŰɘəɎ ˊɟɞɓɚɐɛŬŰŬ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɖ 
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ŮɔɔɟŬűɐ Ůɜɧɠ Ůɘəɞɜɘəɞɨ ůŰɞɘɢŮɑɞɡ, ŮˊɖɟŮɎɕŮŰŬɘ Ŭˊɧ Űɘɠ ůɡɜɗɐəŮɠ űɤŰɘůɛɞɨ ůŮ ŮɝɤŰŮɟɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ, Ůɜɩ ɞ 

ŮɜŰɞˊɘůɛɧɠ ůŮ ɏɜŬ űɡůɘəɧ Űɞˊɑɞ ɗŬ ŮɑɜŬɘ ŭɘŬűɞɟŮŰɘəɧɠ Ŭˊɧ Űɞɜ ŮɜŰɞˊɘůɛɧ ůŮ ɏɜŬ ɓɘɓɚɑɞ. ȷˊɧ Űɖɜ Ɏɚɚɖ ˊɚŮɡɟɎ, Űɞ 

ɛŮɔŬɚɨŰŮɟɞ ˊɟɧɓɚɖɛŬ əɎɗŮ ůɡůŰɐɛŬŰɞɠ Ůɘəɞɜɘəɐɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ŮɑɜŬɘ ɜŬ ɛɖɜ çəɞɡɟŬůŰŮɑè ɞ ɢɟɐůŰɖɠ ɛɏůŬ ůŰɞ 

Ůɘəɞɜɘəɧ ˊŮɟɘɓɎɚɚɞɜ Ŭűɞɨ ɖ ˊɟɞɓɞɚɐ Űɞɡ Ůɘəɞɜɘəɞɨ əɧůɛɞɡ ˊɟɏˊŮɘ ɜŬ ůɡɛɓŬŭɑɕŮɘ ɛŮ Űɘɠ ɘəŬɜɧŰɖŰŮɠ Űɞɡ 

Ŭɜɗɟɩˊɘɜɞɡ ɛŬŰɘɞɨ. Ⱥˊɘˊɚɏɞɜ, ɏɜŬ ˊŮɟɘɓɎɚɚɞɜ Ůɘəɞɜɘəɐɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ŬˊŬɘŰŮɑ ˊɞɚɨ ɛŮɔɎɚŮɠ ˊɞůɧŰɖŰŮɠ 

ŭŮŭɞɛɏɜɤɜ ŬˊɞŰɨˊɤůɖɠ Űɞɡ ůŰɘɔɛɘɧŰɡˊɞɡ Űɞɡ ˊɟŬɔɛŬŰɘəɞɨ əɧůɛɞɡ ˊɞɡ ŬɜŬˊŬɟɘůŰɎ. 

ɇɞ Topic Space ŮɑɜŬɘ ɛɘŬ ŮűŬɟɛɞɔɐ ˊɟɞŰɎůŮɤɜ (recommendations application) ˊɞɡ ɡɚɞˊɞɘŮɑ ɡˊɖɟŮůɑŮɠ 

ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ əŬɘ ɏɢŮɘ ŮűŬɟɛɞɔɐ ůŮ ˊŮɟɘɓɎɚɚɞɜŰŬ ɓɘɓɚɘɞɗɖəɩɜ [202]. ȼ ŮűŬɟɛɞɔɐ ŮɜůɤɛŬŰɩɜŮɘ 

ɚɞɔɘůɛɘəɧ ɞˊŰɘəɐɠ ŬɜŬɔɜɩɟɘůɖɠ ɢŬɟŬəŰɐɟɤɜ (OCR) ŬɜɞɘɢŰɞɨ əɩŭɘəŬ, ŬɜŬɔɜɤɟɑɕŮɘ ɢŬɟŬəŰɖɟɘůŰɘəɞɨɠ Ŭɟɘɗɛɞɨɠ 

(Barcode, ISBN) ůŮ ɏɜŬ ɓɘɓɚɑɞ ůŰɖɜ ɓɘɓɚɘɞɗɐəɖ ˊɟɞŰŮɑɜɞɜŰŬɠ ůɢŮŰɘəɎ ɓɘɓɚɑŬ ˊɞɡ ŭŮɜ ɓɟɑůəɞɜŰŬɘ ůŮ əɞɜŰɘɜɎ ɟɎűɘŬ. 

ɇɞ Topic Space ɛˊɞɟŮɑ Ůˊɑůɖɠ ɜŬ ŭŮɑɢɜŮɘ ůŰɞɡɠ ɢɟɐůŰŮɠ ŰŬ ɓɘɓɚɑŬ ˊɞɡ əŬɜɞɜɘəɎ ŮɑɜŬɘ ůŮ ɟɎűɘŬ əɞɜŰɎ ůŰɖɜ Űɤɟɘɜɐ 

ɗɏůɖ Űɤɜ ɢɟɖůŰɩɜ, ŬɚɚɎ ŰŬ ɞˊɞɑŬ ŮɑɜŬɘ ŮəŰɧɠ ɓɘɓɚɘɞɗɐəɖɠ ˊɟɞɠ ůŰɘɔɛɐ.  

ȼ əɘɜɖŰɐ ŮűŬɟɛɞɔɐ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ DJIARcheoDrone, ɢɟɖůɘɛɞˊɞɘŮɑ ŬɟɢŬɘɞɚɞɔɘəɎ ŭŮŭɞɛɏɜŬ ˊɞɡ 

ɏɢɞɡɜ əŬŰŬɔɟŬűŮɑ Ŭˊɧ ɛɖ ŮˊŬɜŭɟɤɛɏɜŬ ŮɜŬɏɟɘŬ ɞɢɐɛŬŰŬ (UAVs) əŬɘ ŰŬ ŮˊŬɡɝɎɜŮɘ ɔɘŬ ɜŬ ɓɞɖɗɐůŮɘ Űɞɡɠ ɢɟɐůŰŮɠ 

ɜŬ ŮɝŮɟŮɡɜɐůɞɡɜ ŬˊɟɞůˊɏɚŬůŰŮɠ ŬɟɢŬɘɞɚɞɔɘəɏɠ ˊŮɟɘɞɢɏɠ [204]. ȼ ŮűŬɟɛɞɔɐ ˊŬɟɏɢŮɘ ŭɘɎűɞɟɞɡɠ Űɨˊɞɡɠ 

ˊŮɟɘűɟŬůŰɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ ůŰɞ ˊŮŭɑɞ, ɧˊɤɠ ŰɟɘůŭɘɎůŰŬŰŬ ɛɞɜŰɏɚŬ əŬɘ əŮɘɛŮɜɘəɐ ˊɚɖɟɞűɞɟɑŬ ɎɛŮůŬ. ȼ 

ůɖɛŬɜŰɘəɧŰŮɟɖ ůɡɜŮɘůűɞɟɎ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŮɑɜŬɘ ɖ ŰŮɢɜɘəɐ ŮɜůɤɛɎŰɤůɖ Űɞɡ ˊɚŬɘůɑɞɡ ŮɟɔŬůɑŬɠ ŮˊŬɡɝɖɛɏɜɖɠ 

ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ Wikitude SDK (Software Development Kit )29 əŬɘ Űɞɡ ˊɚŬɘůɑɞɡ ɡˊɖɟŮůɘɩɜ ɔŮɤɔɟŬűɘəɐɠ 

ŰɞˊɞɗŮůɑŬɠ DJI Mobile SDK30.  

ȰɜŬ ůɨůŰɖɛŬ ˊɞɡ ˊɟɞůűɏɟŮɘ əɘɜɖŰɏɠ ɡˊɖɟŮůɑŮɠ Ůɘəɞɜɘəɐɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ůŮ ɓɘɓɚɘɞɗɐəŮɠ, ˊŬɟɞɡůɘɎɕŮŰŬɘ 

ůŰɖɜ ŮɟɔŬůɑŬ [206]. ɇɞ ůɨůŰɖɛŬ ůŰɞɢŮɨŮɘ ɜŬ çɓɡɗɑůŮɘè Űɞɜ ŮˊɘůəɏˊŰɖ Űɖɠ ɓɘɓɚɘɞɗɐəɖɠ ůŮ ɛɘŬ ŮɛˊŮɘɟɑŬ ɧˊɞɡ ɞ 

ɢɟɐůŰɖɠ ɗŬ ɓɚɏˊŮɘ ŰŬ ɓɘɓɚɑŬ əŬɘ ŰŬ ɣɖűɘŬəɎ Űɞɡɠ ɛŮŰŬŭŮŭɞɛɏɜŬ, ɛɏůŬ Ŭˊɧ əɘɜɖŰɏɠ ůɡůəŮɡɏɠ Ůɘəɞɜɘəɐɠ 

ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ (Google Cardboard VR Headset).  

ȼ ˊɚŬŰűɧɟɛŬ K-Culture Time Machine (KCTM) ˊɟɞůűɏɟŮɘ ɡˊɖɟŮůɑŮɠ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ůŮ 

əɘɜɞɨɛŮɜɞɡɠ ɢɟɐůŰŮɠ ůŮ ˊɞɚɘŰɘůɛɘəɞɨɠ ɢɩɟɞɡɠ Űɖɠ ȾɞɟɏŬɠ [210]. ȼ ˊɚŬŰűɧɟɛŬ ůɡɚɚɏɔŮɘ ŭɘŬűɧɟɞɡɠ Űɨˊɞɡɠ 

ŭŮŭɞɛɏɜɤɜ Ŭˊɧ ŭɘŬűɞɟŮŰɘəɏɠ ɓɎůŮɘɠ ŭŮŭɞɛɏɜɤɜ, ŰŬ ɞɟɔŬɜɩɜŮɘ ůŮ ɏɜŬ ůɢɐɛŬ ɛŮŰŬŭŮŭɞɛɏɜɤɜ əŬɘ Űɞɡɠ ŬɜŬɗɏŰŮɘ 

ɢɤɟɞɢɟɞɜɘəɐ ˊɚɖɟɞűɞɟɑŬ ɔɘŬ Űɖɜ ɞˊŰɘəɞˊɞɑɖůɐ Űɞɡɠ ůŮ ˊŮɟɘɓɎɚɚɞɜŰŬ ɛŮɘəŰɐɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ. 

 

ɄŮɟɘɓɎɚɚɞɜŰŬ əŬŰɎɚɚɖɚŬ ɔɘŬ ŮəɗŮůɘŬəɞɨɠ ɢɩɟɞɡɠ. ɇɞ ůɨůŰɖɛŬ ARCube ŮűŬɟɛɧɕŮɘ ɡˊɖɟŮůɑŮɠ ŮˊŬɡɝɖɛɏɜɖɠ 

ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ůŮ ŬɟɢŬɘɞɚɞɔɘəɎ ŮɡɟɐɛŬŰŬ [201]. ɇɞ ARCube ˊɟɞůűɏɟŮɘ ɢŬɛɖɚɞɨ-əɧůŰɞɡɠ əŬɘ ŬɡŰɧɛŬŰɖ 

ŮˊŬɨɝɖůɖ Űɤɜ ŬɟɢŬɘɞɚɞɔɘəɩɜ ŮɡɟɖɛɎŰɤɜ əŬɘ ŮˊɘŰɟɏˊŮɘ ůŰɞɡɠ ɢɟɐůŰŮɠ ɜŬ ŬɚɚɖɚŮˊɘŭɟɞɨɜ ɛŮ ŰŬ ɣɖűɘŬəɎ 

ŰɟɘůŭɘɎůŰŬŰŬ ɛɞɜŰɏɚŬ, ɜŬ ŰŬ ˊŮɟɘůŰɟɏűɞɡɜ ɏɤɠ əŬɘ 360ɞ ɛɞɑɟŮɠ əŬɘ ɜŬ ŮɝŮɟŮɡɜɞɨɜ Űɘɠ ɚŮˊŰɞɛɏɟŮɘŮɠ Űɞɡ əɎɗŮ 

ŬɜŰɘəŮɘɛɏɜɞɡ ůŮ ɡɣɖɚɐ ŬɜɎɚɡůɖ ɢɤɟɑɠ Űɞɜ əɑɜŭɡɜɞ ɜŬ əɎɜɞɡɜ ɕɖɛɘɎ ůŰɞ ŬɜŰɘəŮɑɛŮɜɞ. ɇɞ ůɨůŰɖɛŬ ARCube ɓɟɑůəŮɘ 

ŮűŬɟɛɞɔɐ ŮəŰɧɠ Ŭˊɧ Űɖɜ ŬɟɢŬɘɞɚɞɔɑŬ, ůŮ ɛɞɡůŮɘŬəɏɠ ŮəɗɏůŮɘɠ əŬɘ ůŰɖɜ ŮəˊŬɑŭŮɡůɖ. ȰɜŬ əɘɜɖŰɧ ůɨůŰɖɛŬ 

ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ˊɞɡ ŮűŬɟɛɧɕŮŰŬɘ ůŮ ŮəɗŮůɘŬəɏɠ ŬɑɗɞɡůŮɠ əŬɘ ɓŬůɑɕŮŰŬɘ ůŰɖɜ ˊɚŬŰűɧɟɛŬ Vuforia31, 

ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ŮɟɔŬůɑŬ [203]. ɇɞ ůɨůŰɖɛŬ ŬɡŰɧ, ŮˊɘŰɟɏˊŮɘ ůŰɞɡɠ ɢɟɐůŰŮɠ ɜŬ ɏɢɞɡɜ ɛɘŬ əŬɚɨŰŮɟɖ əŬŰŬɜɧɖůɖ 

Űɞɡ ŮəɗŮůɘŬəɞɨ ɢɩɟɞɡ əŬɘ ɜŬ ŬɚɚɖɚŮˊɘŭɟɞɨɜ ɛŮ Űɞ ˊɟŬɔɛŬŰɘəɧ ˊŮɟɘɓɎɚɚɞɜ. ȼ ɣɖűɘŬəɐ ŮűŬɟɛɞɔɐ Google Glass 

Museum Zoom ɓɞɖɗɎ Űɞɡɠ ŮˊɘůəɏˊŰŮɠ Ůɜɧɠ ɛɞɡůŮɑɞɡ, ɛɘŬɠ ɔəŬɚŮɟɑ ɐ ɛɘŬɠ ɏəɗŮůɖɠ ɜŬ ɓŮɚŰɘɩůɞɡɜ Űɖɜ ɛŬɗɖůɘŬəɐ 

ŮɛˊŮɘɟɑŬ Űɖɠ ŮˊɑůəŮɣɐɠ Űɞɡɠ ɛɏůŬ Ŭˊɧ ɡˊɖɟŮůɑŮɠ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ɛɏůɤ Űɤɜ Ůɘŭɘəɩɜ ɔɡŬɚɘɩɜ Google 

Glasses [205]. Ƀɘ Leue et al. ɛɏůŬ Ŭˊɧ Űɖ ŭɘŮɝŬɔɤɔɐ ɛɘŬɠ ɏɟŮɡɜŬɠ Ŭɝɘɞɚɧɔɖůɖɠ ŬɜŬəɎɚɡɣŬɜ ɧŰɘ ɞɘ ŮˊɘůəɏˊŰŮɠ 

ɡˊɞɓɞɖɗɞɨɜŰŬɘ Ŭˊɧ Űɖɜ ŮűŬɟɛɞɔɐ ɜŬ ŭɞɡɜ Űɖ ŭɘŬůɨɜŭŮůɖ Űɤɜ ŮəɗŮɛɎŰɤɜ əŬɘ ɜŬ ɓŮɚŰɘɩůɞɡɜ Űɖ ɔɜɩůɖ əŬɘ Űɖɜ 

əŬŰŬɜɧɖůɖ Űɤɜ ŮəɗŮɛɎŰɤɜ. ȼ ŮɟɔŬůɑŬ [207] ŬůɢɞɚŮɑŰŬɘ ɛŮ Űɖ ůɢŮŭɑŬůɖ ɛɘŬɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ ɔɘŬ ŭɘŬŭɟŬůŰɘəɎ 

əɘɜɖŰɎ ůɡůŰɐɛŬŰŬ ŭɘɐɔɖůɖɠ ɘůŰɞɟɘɩɜ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɡˊɖɟŮůɑŮɠ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ. O Y. Nam 

 
29 https://www.wikitude.com/products/wikitude-sdk/ 
30 https://developer.dji.com/mobile-sdk/ 
31 https://www.vuforia.com/ 
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ɡɚɞˊɞɑɖůŮ ŰɟɑŬ ˊɟɤŰɧŰɡˊŬ ŮűŬɟɛɞɔɩɜ ˊɞɡ ɡɚɞˊɞɘɞɨɜ Űɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ, əɎɗŮ ɏɜŬ Ŭˊɧ ŰŬ ɞˊɞɑŬ ŬɜŰŬɜŬəɚɎ ɏɜŬ 

ŭɘŬűɞɟŮŰɘəɧ ŮˊɑˊŮŭɞ ŭɘɖɔɖɛŬŰɘəɐɠ ŭɘŬŭɟŬůŰɘəɧŰɖŰŬɠ. ȼ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ŮˊɑŰŮɡɝɖɠ Űɤɜ ůɢŮŭɘŬůŰɘəɩɜ ůŰɧɢɤɜ Űɖɠ 

ŬɟɢɘŰŮəŰɞɜɘəɐɠ ɛɏůŬ Ŭˊɧ Űɖɜ ŮɔəŬŰɎůŰŬůɖ əŬɘ ɚŮɘŰɞɡɟɔɑŬ Űɤɜ ˊɟɤŰɞŰɨˊɤɜ ŮűŬɟɛɞɔɩɜ ůŮ ŮəɗŮůɘŬəɞɨɠ ɢɩɟɞɡɠ, 

ɏŭŮɘɝŮ ɧŰɘ Ŭəɧɛɖ əŬɘ ɞɘ Ŭˊɚɏɠ ɡˊɖɟŮůɑŮɠ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ˊɞɡ ŭɘɖɔɞɨɜŰŬɘ ɘůŰɞɟɑŮɠ ɛˊɞɟɞɨɜ ɜŬ 

ɓŮɚŰɘɩůɞɡɜ ɘůɢɡɟɎ Űɖɜ ŮɛˊŮɘɟɑŬ Űɞɡ əɎɗŮ ɢɟɐůŰɖ. ɇɞ ˊŮɟɘɓɎɚɚɞɜ ARtSENSE ˊɟɞůűɏɟŮɘ ɡˊɖɟŮůɑŮɠ ɝŮɜɎɔɖůɖɠ 
ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ůŮ ŮˊɘůəɏˊŰŮɠ ɛɞɡůŮɑɤɜ [209]. ɇɞ ˊŮɟɘɓɎɚɚɞɜ ˊɟɞůűɏɟŮɘ ɛɘŬ ŮɝŬŰɞɛɘəŮɡɛɏɜɖ 

ŮɛˊŮɘɟɑŬ ůŮ əɎɗŮ ŮˊɘůəɏˊŰɖ Űɞɡ ɛɞɡůŮɑɞɡ, ˊɟɞůŬɟɛɧɕɞɜŰŬɠ Űɞ ɛɞɡůŮɘŬəɧ ˊŮɟɘŮɢɧɛŮɜɞ ůŰɖɜ ɣɡɢɞɚɞɔɘəɐ 

əŬŰɎůŰŬůɖ Űɞɡ ɢɟɐůŰɖ, ɛɏůŬ Ŭˊɧ ɛɘŬ ɝŮɜɎɔɖůɖ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ. 

 

ɄŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ɡˊɞůŰɖɟɑɕɞɡɜ Űɖɜ əŬŰŬůəŮɡɐ ɜɏŬɠ ɔɜɩůɖ. ɇɞ ́ŮɟɘɓɎɚɚɞɜ ŮˊŬɡɝɖɛɏɜɖɠ əŬɘ Ůɘəɞɜɘəɐɠ 

ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ CREATE, ˊɟɞůűɏɟŮɘ əŬŰŬůəŮɡɐ əŬɘ ŭɘŬɢŮɑɟɘůɖ ɡɣɖɚɐɠ ŭɘɎŭɟŬůɖɠ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ, 

űɤŰɞɟŮŬɚɘůŰɘəɩɜ Ůɘəɞɜɘəɩɜ əɧůɛɤɜ, ɓŬůɘɕɧɛŮɜɞ ůŮ ˊɖɔɏɠ ˊɟŬɔɛŬŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ [208]. ɇɞ CREATE ɓɟɑůəŮɘ 

ŮűŬɟɛɞɔɐ ůŰɞɜ ŰɞɛɏŬ Űɞɡ ɄɞɚɘŰɘůɛɞɨ ŬɚɚɎ əŬɘ ůŮ Ɏɚɚɞɡɠ ŰɞɛŮɑɠ ɧˊɤɠ ɖ ŮəˊŬɑŭŮɡůɖ, ɖ ŬɟɢɘŰŮəŰɞɜɘəɐ əŬɘ ɞ 

ŬůŰɘəɧɠ ůɢŮŭɘŬůɛɧɠ. ȾŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ɢɟɐůɖɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ, ɞ ɢɟɐůŰɖɠ çəŬŰŬůəŮɡɎɕŮɘè Űɖ ŭɘəɐ Űɞɡ ɔɜɩůɖ 

ŮɚɏɔɢɞɜŰŬɠ ɘŭɏŮɠ əŬɘ ŬˊɧɣŮɘɠ ɛŮ ɓɎůɖ ˊɟɞɖɔɞɨɛŮɜŮɠ ŮɛˊŮɘɟɑŮɠ əŬɘ ŰɞˊɞɗŮŰɩɜŰŬɠ Űɖ ɔɜɩůɖ ůŮ ɛɘŬ ɜɏŬ əŬŰɎůŰŬůɖ. 

Ƀɘ ɣɖűɘŬəɏɠ ŮűŬɟɛɞɔɏɠ ˊɞɡ ŬɜŬˊŰɨůůɞɜŰŬɘ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ CREATE ɛˊɞɟɞɨɜ ɜŬ Űɟɏɝɞɡɜ əŬɘ ůŮ ɎɚɚŮɠ 

ˊɚŬŰűɧɟɛŮɠ.  

Ƀ ˊɑɜŬəŬɠ 2.16 ŭŮɑɢɜŮɘ Űɘɠ ɞɛɞɘɧŰɖŰŮɠ əŬɘ Űɘɠ ŭɘŬűɞɟɏɠ ɛŮŰŬɝɨ ɣɖűɘŬəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ ˊɟɞůűɏɟɞɡɜ 

ɡˊɖɟŮůɑŮɠ ŮˊŬɡɝɖɛɏɜɖɠ əŬɘ Ůɘəɞɜɘəɐɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ. Ƀ ˊɑɜŬəŬɠ ŬəɞɚɞɡɗŮɑ Űɖ ŭɘŬɛɧɟűɤůɖ ɔɟŬɛɛɩɜ əŬɘ ůŰɖɚɩɜ 

Űɞɡ ˊɑɜŬəŬ 2.1. 

ɄɑɜŬəŬɠ 2.16 ɇŬɝɘɜɧɛɖůɖɠ ɄɞɚɘŰɘůɛɘəɩɜ ɄŮɟɘɓŬɚɚɧɜŰɤɜ ɛŮ AR/VR ɡˊɖɟŮůɑŮɠ 

ɊɖűɘŬəɧ ɄŮɟɘɓɎɚɚɞɜ 
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ARCube [201]     X  X  T X       X     

Topic Space [202]     X             X    

MAR system for exhibition halls 

[203] 

   ȺɆ X X   T        X X    

DJIARcheoDrone [204]    Ⱥɂ ɉ ɉ   ɇ ɉ            

Google Glass Museum Zoom 

[205] 

   ȺɆ ɉ    ɇ        ɉ ɉ    

VR system for libraries [206]    ȺɆ ɉ ɉ ɉ  ɇ        ɉ ɉ    

AR framework for digital 

storytelling [207] 

   ȺɆ ɉ ɉ   Ƚ        ɉ ɉ    

CREATE [208]     X X X               

ARtSENSE [209]    ȺɆ ɉ ɉ   ɇ        ɉ     

K-Culture Time Machine [210]     X X                
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2.2.10 ɄŮɟɘɓɎɚɚɞɜŰŬ ɛŮ ɓɎůɖ Űɞɜ ɇɨˊɞ ɄɞɚɘŰɘůɛɘəɞɨ ɄŮɟɘŮɢɞɛɏɜɞɡ 

ɇŬ ɣɖűɘŬəɎ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ŰŬɝɘɜɞɛɞɨɜŰŬɘ ůŮ əŬŰɖɔɞɟɑŮɠ ɛŮ ɓɎůɖ Űɞɜ Űɨˊɞ Űɞɡ ˊɞɚɘŰɘůɛɘəɞɨ 

ˊŮɟɘŮɢɞɛɏɜɞɡ ˊɞɡ ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ, ŭɖɚŬŭɐ Űɖɜ ŬˊŰɐ (tangible) əŬɘ Űɖ ɛɖ-ŬˊŰɐ (intangible) əɚɖɟɞɜɞɛɘɎ. ȼ ŬˊŰɐ 

əɚɖɟɞɜɞɛɘɎ ˊŮɟɘɚŬɛɓɎɜŮɘ ŰŬ ɛɜɖɛŮɑŬ, ŰŬ ɘůŰɞɟɘəɎ əŰɐɟɘŬ, Űɞɡɠ ŬɟɢŬɘɞɚɞɔɘəɞɨɠ ɢɩɟɞɡɠ əŬɘ ŰŬ ŬɟɢŬɘɞɚɞɔɘəɎ 

ŮɡɟɐɛŬŰŬ, ŰŬ ˊɞɚɘŰɘůɛɘəɎ ŰɞˊɑŬ, Űɘɠ ŬɟɢŬɘɧŰɖŰŮɠ, ŰŬ ɚɞɔɞŰŮɢɜɘəɎ əŮɑɛŮɜŬ, ŰŬ əɘɜɖɛŬŰɞɔɟŬűɘəɎ űɘɚɛ, Űɘɠ 

əŬŰŬɔɟŬűɏɠ ɗŮŬŰɟɘəɩɜ ˊŬɟŬůŰɎůŮɤɜ, ŰŬ ɛɞɡůŮɘŬəɎ ŮəɗɏɛŬŰŬ əŬɘ ˊɞɚɚɎ Ŭəɧɛɖ ŰŮəɛɐɟɘŬ ˊɞɡ űɏɟɞɡɜ əɎˊɞɘŬ 

ˊɞɚɘŰɘůɛɘəɐ ŬɝɑŬ əŬɘ ɛˊɞɟŮɑ ɞ Ɏɜɗɟɤˊɞɠ ɜŬ ŰŬ ɣɖɚŬűɐůŮɘ ɛŮ Űɖɜ Ŭűɐ. ȼ ɛɖ-ŬˊŰɐ əɚɖɟɞɜɞɛɘɎ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɘɠ 

ˊŬɟŬŭɞůɘŬəɏɠ ŰɏɢɜŮɠ ɧ́ ɞɡ ɞ əŬɚɚɘŰɏɢɜɖɠ ŮəŰŮɚŮɑ əɎˊɞɘɞ ůəɖɜɐ/ɜɞɨɛŮɟɞ/ŰɟŬɔɞɨŭɘ, Űɖɜ ˊŬɟŬŭɞůɘŬəɐ ŰŮɢɜɞɡɟɔɑŬ 

ˊɞɡ ůŬɜ Űɏɢɜɖ ˊɞɡ ˊŮɟɜɎ ɛŮ Űɞ ůŰɧɛŬ Ŭˊɧ ɔŮɜɘɎ ůŮ ɔŮɜɘɎ əŬɘ Űɘɠ ˊɟɞűɞɟɘəɏɠ ˊŬɟŬŭɧůŮɘɠ əŬɘ ŮəűɟɎůŮɘɠ. Ⱥˊɑůɖɠ, 

ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖ ɚŬɞɔɟŬűɑŬ, Űɖɜ ˊŬɟŬŭɞůɘŬəɐ ɔɜɩůɖ əŬɘ ˊɟŬəŰɘəɐ, Űɖ ɛɞɡůɘəɐ əŬɘ ˊɞɚɚɎ Ŭəɧɛɖ 

ɔŮɔɞɜɧŰŬ/ˊɟɎɝŮɘɠ/ŮəŭɖɚɩůŮɘɠ ˊɞɡ űɏɟɞɡɜ əɎˊɞɘŬ ˊɞɚɘŰɘůɛɘəɐ ŬɝɑŬ əŬɘ ɛˊɞɟŮɑ ɞ Ɏɜɗɟɤˊɞɠ ɜŬ ŰŬ ŬəɞɨůŮɘ ɐ ɜŬ ŰŬ 

ŭŮɘ ŬɚɚɎ ɧɢɘ ɜŬ ŰŬ ɣɖɚŬűɐůŮɘ. ɇŬ ˊŮɟɘůůɧŰŮɟŬ ɣɖűɘŬəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ ŬˊŰɐ əŬɘ ɛɖ-ŬˊŰɐ 

əɚɖɟɞɜɞɛɘɎ, Ůɜɩ ɡˊɎɟɢɞɡɜ ɎɚɚŬ ˊɞɡ ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ ɛɧɜɞ ŬˊŰɐ ɐ ɛɧɜɞ ɛɖ-ŬˊŰɐ əɚɖɟɞɜɞɛɘɎ. ɆŮ ŬɡŰɐ Űɖɜ ŮɜɧŰɖŰŬ 

ŮˊɘəŮɜŰɟɤɜɧɛŬůŰŮ ůŮ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ ɏɜŬɜ Ŭˊɧ Űɞɡɠ ŭɨɞ Űɨˊɞɡɠ ˊɞɚɘŰɘůɛɘəɞɨ ˊŮɟɘŮɢɞɛɏɜɞɡ. 

 

2.2.10.1 ɄŮɟɘŮɢɧɛŮɜɞ ȷˊŰɐɠ ȾɚɖɟɞɜɞɛɘɎɠ 

ɇɞ ɣɖűɘŬəɧ ůɡɜŮɟɔŬŰɘəɧ ůɨůŰɖɛŬ ˊɞɚɚŬˊɚɐɠ ŰɞˊɞɗŮůɑŬɠ Hakka űɘɚɞɝŮɜŮɑ ŭŮŭɞɛɏɜŬ ŬˊŰɐɠ əɚɖɟɞɜɞɛɘɎɠ [211]. 

ɇɞ ůɨůŰɖɛŬ ŭɘŬɢŮɘɟɑɕŮŰŬɘ əŬɘ ŭɘŬŰɖɟŮɑ Űɞɡɠ ɣɖűɘŬəɞɨɠ ˊɞɚɘŰɘůɛɘəɞɨɠ ˊɧɟɞɡɠ Űɤɜ ɜɖůɘɩɜ Hakka. ȼ ˊɚŬŰűɧɟɛŬ 

meSch ŮˊɘŰɟɏˊŮɘ Űɖ ŭɖɛɘɞɡɟɔɑŬ ŬˊŰɩɜ ɏɝɡˊɜɤɜ ɣɖűɘŬəɩɜ ŮəɗŮɛɎŰɤɜ, ˊɞɡ ŮˊɘŰɟɏˊɞɡɜ ůŰɞɡɠ ŮˊŬɔɔŮɚɛŬŰɑŮɠ Űɖɠ 

əɚɖɟɞɜɞɛɘɎɠ ɜŬ ůɡɜɗɏŰɞɡɜ əŬɘ ɜŬ ɡɚɞˊɞɘɞɨɜ űɡůɘəɎ ŰŮɢɜɞɡɟɔɐɛŬŰŬ, ŮɛˊɚɞɡŰɘůɛɏɜŬ ɛŮ ɣɖűɘŬəɧ ˊŮɟɘŮɢɧɛŮɜɞ,  

ɢɤɟɑɠ Űɖɜ ŬɜɎɔəɖ ɔɘŬ ŮɝŮɘŭɘəŮɡɛɏɜɖ ɔɜɩůɖ [212]. ȼ ˊɚŬŰűɧɟɛŬ ˊŮɟɘɚŬɛɓɎɜŮɘ ɏɜŬ ŮɟɔŬɚŮɑɞ ůɡɔɔɟŬűɐɠ ɔɘŬ Űɖ 

ůɨɜɗŮůɖ Űɤɜ űɡůɘəɩɜ/ɣɖűɘŬəɩɜ ŬűɖɔɐůŮɤɜ ˊɞɡ ɢŬɟŰɞɔɟŬűɞɨɜŰŬɘ ůŮ ŭɘŬŭɟŬůŰɘəɎ ŬɜŰɘəŮɑɛŮɜŬ əŬɘ ɛɘŬ 

ŮɜůɤɛŬŰɤɛɏɜɖ ˊɚŬŰűɧɟɛŬ ɣɖűɘŬəɞɨ ůɡůŰɐɛŬŰɞɠ ˊɞɚɚŬˊɚɩɜ ŬɘůɗɖŰɐɟɤɜ ɔɘŬ Űɖɜ əŬŰŬůəŮɡɐ ad-hoc űɡůɘəɩɜ 

ɏɝɡˊɜɤɜ ŮəɗŮɛɎŰɤɜ.  

ȼ ɣɖűɘŬəɐ ˊɚŬŰűɧɟɛŬ Dashboard ˊɟɞůűɏɟŮɘ ŭɡɜŬŰɧŰɖŰŮɠ ŬɜɎɚɡůɖɠ ŬˊŰɩɜ ˊɞɚɘŰɘůɛɘəɩɜ ŭŮŭɞɛɏɜɤɜ əŬɘ 

ɓɟɑůəŮɘ ɘŭɘŬɑŰŮɟɖ ŮűŬɟɛɞɔɐ ůŰɞɜ ŰɞɛɏŬ Űɖɠ ŬɟɢŬɘɞɚɞɔɑŬɠ əŬɘ Űɖɠ ŬɜɎɚɡůɖɠ ŬɟɢŬɘɞɚɞɔɘəɩɜ ŰŮɢɜɞɡɟɔɖɛɎŰɤɜ [213]. 

ȼ ˊɚŬŰűɧɟɛŬ ˊɟɞɢɤɟɎ ˊɏɟŬ Ŭˊɧ Űɖɜ Ŭˊɚɐ Ŭˊɧŭɞůɖ əŬɘ ɞˊŰɘəɞˊɞɑɖůɖ Űɤɜ ˊɟŬɔɛɎŰɤɜ əŬɘ ˊŬɟɏɢŮɘ ůŰɞɡɠ 

ŮˊŬɔɔŮɚɛŬŰɑŮɠ ŬɟɢŬɘɞɚɧɔɞɡɠ ɏɜŬ ˊŮɟɘɓɎɚɚɞɜ ŮɟɔŬůɑŬɠ ɔɘŬ ɜŬ ŮˊŮɝŮɟɔŬůŰɞɨɜ əŬɘ ɜŬ ŬɜŬɚɨůɞɡɜ ɣɖűɘŬəɧ 

ˊŮɟɘŮɢɧɛŮɜɞ.  ȼ ɣɖűɘŬəɐ ˊɚŬŰűɧɟɛŬ Delphi4Delphi ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖ ɛŮɚɏŰɖ Űɤɜ ŮəˊŬɘŭŮɡŰɘəɩɜ, 

ŮɟŮɡɜɖŰɘəɩɜ əŬɘ əɞɘɜɤɜɘəɩɜ ŮˊɘˊŰɩůŮɤɜ Űɖɠ ɣɖűɘŬəɐɠ əɚɖɟɞɜɞɛɘɎɠ [214]. ȼ ˊɚŬŰűɧɟɛŬ űɘɚɞɝŮɜŮɑ ŬɟɢŬɘɞɚɞɔɘəɎ 

ŬˊŰɎ ŭŮŭɞɛɏɜŬ ɧˊɤɠ ɛɜɖɛŮɑŬ əŬɘ ŰŮɢɜɞɡɟɔɐɛŬŰŬ ɞˊɞɘŬůŭɐˊɞŰŮ əɚɑɛŬəŬɠ Ŭˊɧ Űɖɜ ȺɚɚɎŭŬ.  

ɇɞ əɘɜɖŰɧ ɔŮɤɔɟŬűɘəɧ ˊɚɖɟɞűɞɟɘŬəɧ ůɨůŰɖɛŬ SOCH (Share Our Cultural Heritage) ɡˊɞůŰɖɟɑɕŮɘ Űɖɜ 

ŰɟɘůŭɘɎůŰŬŰɖ ŬɜŬəŬŰŬůəŮɡɐ əŬɘ ɞˊŰɘəɞˊɞɑɖůɖ Űɖɠ ˊŬɔəɧůɛɘŬɠ əɚɖɟɞɜɞɛɘɎɠ ɛɏůɤ Űɞɡ ȹɘŬŭɘəŰɨɞɡ [215]. ɇɞ 

ůɨůŰɖɛŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ ŰŮəɛɖɟɑɤůɖ əŬɘ Űɖ ŭɖɛɧůɘŬ əɞɘɜɐ ɢɟɐůɖ Űɖɠ ŬˊŰɐɠ əɚɖɟɞɜɞɛɘɎɠ. ɇɞ SOCH 

ɡˊɞůŰɖɟɑɕŮɘ əɘɜɖŰɏɠ ŮűŬɟɛɞɔɏɠ ɔɘŬ Űɖ ůɡɚɚɞɔɐ ˊɞɚɘŰɘůɛɘəɩɜ ŭŮŭɞɛɏɜɤɜ, ɧˊɤɠ əŮɘɛŮɜɘəɩɜ ɘůŰɞɟɘɩɜ, ŰɞˊɞɗŮůɘɩɜ 

əŬɘ Ůɘəɧɜɤɜ. ɇŬ ŭŮŭɞɛɏɜŬ ŬɡŰɎ ɔŮɤ-ŮˊɘůɖɛŬɑɜɞɜŰŬɘ əŬɘ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɞ əɞɘɜɧ ɛɏůɤ ŭɘŬŭɘəŰɡŬəɐɠ 

ɢŬɟŰɞɔɟɎűɖůɖɠ. ɉɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɖ űɤŰɞɔɟŬɛɛŮŰɟɘəɐ ɛɞɜŰŮɚɞˊɞɑɖůɖ, ɞɘ ŬˊɞəŰɖɗŮɑůŮɠ ŮɘəɧɜŮɠ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ Űɖɜ ŬɜŬəŬŰŬůəŮɡɐ ŭɞɛɩɜ əɚɖɟɞɜɞɛɘɎɠ ɐ ɏɟɔɤɜ Űɏɢɜɖɠ ůŮ ŰɟɘůŭɘɎůŰŬŰŬ ɣɖűɘŬəɎ ɛɞɜŰɏɚŬ, 

ŰŬ ɞˊɞɑŬ ůŰɖ ůɡɜɏɢŮɘŬ ŬˊŮɘəɞɜɑɕɞɜŰŬɘ ůŰɖɜ ŭɘŮˊŬűɐ ɘůŰɞɨ Űɞɡ SOCH ɔɘŬ ɜŬ ŮˊɘŰɟɏɣɞɡɜ Űɖ ŭɖɛɧůɘŬ 

ŬɚɚɖɚŮˊɑŭɟŬůɖ. ɇɞ SOCH űɘɚɞɝŮɜŮɑ ɛɘŬ ŭɘŬŭɘəŰɡŬəɐ Ůɘəɞɜɘəɐ əɞɘɜɧŰɖŰŬ ŮɜɗŬɟɟɨɜɞɜŰŬɠ Űɖ ůɡɛɛŮŰɞɢɐ Űɞɡ əɞɘɜɞɨ, 

ɞɨŰɤɠ ɩůŰŮ ɜŬ ŮɡŬɘůɗɖŰɞˊɞɘɐůŮɘ əŬɘ ɜŬ ŰɞɜɩůŮɘ Űɖɜ ŮɜŬůɢɧɚɖůɖ ɛŮ ɗɏɛŬŰŬ əɚɖɟɞɜɞɛɘɎɠ. Ⱥˊɘˊɚɏɞɜ, Űɞ SOCH 

ˊŬɟɏɢŮɘ ˊɞɚɨŰɘɛɞɡɠ ˊɧɟɞɡɠ ɔɘŬ Űɖɜ Ŭɝɘɞˊɞɑɖůɖ, Űɖ ŭɘŬɢŮɑɟɘůɖ, Űɖɜ ŮəˊŬɑŭŮɡůɖ əŬɘ Űɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɖɠ 

Ůɝɏɚɘɝɖɠ Űɖɠ əɚɖɟɞɜɞɛɘɎɠ ůŰɞ ɢɟɧɜɞ. 

Ƀ ˊɑɜŬəŬɠ 2.17 ŭŮɑɢɜŮɘ Űɘɠ ɞɛɞɘɧŰɖŰŮɠ əŬɘ Űɘɠ ŭɘŬűɞɟɏɠ ɛŮŰŬɝɨ ɣɖűɘŬəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ 

ŬˊŰɎ ˊɞɚɘŰɘůɛɘəɎ ŭŮŭɞɛɏɜŬ. Ƀ ˊɑɜŬəŬɠ ŬəɞɚɞɡɗŮɑ Űɖ ŭɘŬɛɧɟűɤůɖ ɔɟŬɛɛɩɜ əŬɘ ůŰɖɚɩɜ Űɞɡ ˊɑɜŬəŬ 2.1. 
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Hakka Heritage Platform [211]      X   T             

meSch [212]        X T        X     

Dashboard [213]        X T X            

Delphi4Delphi [214]       X  T X            

SOCH [215]      X   T             

 

2.2.10.2 ɄŮɟɘŮɢɧɛŮɜɞ ɀɖ-ȷˊŰɐɠ ȾɚɖɟɞɜɞɛɘɎɠ 

ɇɞ ɣɖűɘŬəɧ ˊŬɘɢɜɑŭɘ Belongings ŮɑɜŬɘ ɏɜŬ ŭɘŬŭɟŬůŰɘəɧ ŮˊɘŰɟŬˊɏɕɘɞ ˊŬɘɢɜɑŭɘ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ ɛɘŬ ŬˊŰɐ ŭɘŮˊŬűɐ 

ɢɟɐůŰɖ ɔɘŬ Űɖɜ ŮɝŮɟŮɨɜɖůɖ Űɖɠ ɛɖ-ŬˊŰɐɠ əɚɖɟɞɜɞɛɘɎɠ [216]. ɇɞ ˊŬɘɢɜɑŭɘ ˊɟɞůűɏɟŮɘ ˊɟɧůɓŬůɖ ůŰɖ ɛŬəɟɎ ɘůŰɞɟɑŬ 

Űɞɡ ɣŬɟɏɛŬŰɞɠ Űɞɡ ůɞɚɞɛɞɨ Ŭˊɧ Űɖɜ ɘɜŭɘɎɜɘəɖ űɡɚɐ Űɤɜ Musqueam ˊɞɡ ɕɞɨůŮ ůŮ ɏɜŬ ɢɤɟɘɧ Űɞ ɞˊɞɑɞ 

ɛŮŰŮɝŮɚɑɢŰɖəŮ ůŰɞ ůɖɛŮɟɘɜɧ ȸŬɜəɞɨɓŮɟ. ɀɏůŬ Ŭˊɧ ůɨɜŮɟɔŬ ɣŬɟɏɛŬŰɞɠ ˊɞɡ ɏɢɞɡɜ ŬɜŬůəŬűŮɑ ŬɚɚɎ əŬɘ ůɨɔɢɟɞɜŬ 

ŬɜŰɘəŮɑɛŮɜŬ ˊɞɡ ŮɑɜŬɘ ɛɏɟɞɠ Űɖɠ əŬɗɖɛŮɟɘɜɐɠ ɕɤɐɠ Űɤɜ Musqueam, ɞ ɢɟɐůŰɖɠ ɛˊɞɟŮɑ ɜŬ əŬŰŬɜɞɐůŮɘ Űɖɜ ɘůŰɞɟɑŬ 

Űɞɡ ɣŬɟɏɛŬŰɞɠ əŬɘ ɜŬ ɔɑɜŮɘ ŬɜɎŭɞɢɞɠ Űɖɠ ůɡɜɏɢŮɘŬɠ Űɖɠ ůɢŮŰɘəɐɠ ɔɜɩůɖɠ. Ƀ ůɢŮŭɘŬůɛɧɠ Űɞɡ Belongings űɤŰɑɕŮɘ Űɘɠ 

ŮɜŰɎůŮɘɠ ɛŮŰŬɝɨ Űɞɡ əŬŰŬəŮɟɛŬŰɘůɛɞɨ əŬɘ Űɖɠ ůɡɜɏɢŮɘŬɠ ˊɞɡ ɏɢɞɡɜ əŮɜŰɟɘəɐ ůɖɛŬůɑŬ ůŰɘɠ ůɡɕɖŰɐůŮɘɠ ɔɘŬ Űɖɜ 

ˊɟɧůɓŬůɖ əŬɘ Űɖ ŭɘŬŰɐɟɖůɖ Űɖɠ ɛɖ-ŬˊŰɐɠ əɚɖɟɞɜɞɛɘɎɠ ůŰɖɜ ɣɖűɘŬəɐ Ůˊɞɢɐ.  

ɇɞ ŭɘŬŭɘəŰɡŬəɧ ůɨůŰɖɛŬ Ichpedia űɘɚɞɝŮɜŮɑ ɛɘŬ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ əŬɘ ɏɜŬ ŬɟɢŮɑɞ ɛɖ-ŬˊŰɐɠ əɚɖɟɞɜɞɛɘɎɠ [217]. 

ɇɞ ůɨůŰɖɛŬ ˊŬɟɏɢŮɘ ŭɡɜŬŰɧŰɖŰŬ ŬɜŬɕɐŰɖůɖɠ Űɟɘɩɜ Ůˊɘˊɏŭɤɜ: Ŭˊɚɐ, ůɖɛŬůɘɞɚɞɔɘəɐ əŬɘ ŬɜŬɕɐŰɖůɖ ůŮ ɢɎɟŰɖ. ɇɞ 
ůɨůŰɖɛŬ ˊɟɞůˊŬɗŮɑ ɜŬ ŮˊŮəŰŮɑɜŮɘ Űɘɠ ɔɜɩůŮɘɠ Űɤɜ ɢɟɖůŰɩɜ əŬɘ ɜŬ ˊɡɟɞŭɞŰɐůŮɘ Űɖ ůɡɜŮɘŭɖŰɞˊɞɑɖůɖ Űɖɠ ɛɖ-ŬˊŰɐɠ 

əɚɖɟɞɜɞɛɘɎɠ. ȰɜŬ ůɨůŰɖɛŬ ɣɖűɘŬəɐɠ ŬɟɢŮɘɞɗɏŰɖůɖɠ ɛɖ-ŬˊŰɐɠ əɚɖɟɞɜɞɛɘɎɠ, ŬɜŬˊŰɨůůŮŰŬɘ ůŰɖɜ ŮɟɔŬůɑŬ [218]. ɇɞ 

ůɨůŰɖɛŬ ˊŮɟɘɚŬɛɓɎɜŮɘ ˊɚɖɟɞűɞɟɑŬ ůɢŮŰɘəɐ ɛŮ ˊŬɟŬŭɞůɘŬəɏɠ ŰɏɢɜŮɠ, ɚŬɥəɏɠ ŰɏɢɜŮɠ əŬɘ ɢɞɟɞɨɠ Ŭˊɧ ɧɚɞ Űɞɜ əɧůɛɞ. 

ȼ Ŭɜɗɟɩˊɘɜɖ əɑɜɖůɖ ɛŮŰɟɘɏŰŬɘ Ŭˊɧ MOCAP32 ůɡůŰɐɛŬŰŬ, ɛŮ Űɖ ɢɟɐůɖ ŭŮŭɞɛɏɜɤɜ Ŭɜɗɟɩˊɘɜɖɠ əɑɜɖůɖɠ əŬɘ Ɏɚɚɞɡɠ 

ˊŬɟɎɔɞɜŰŮɠ əŬɘ ŬˊɞɗɖəŮɨŮŰŬɘ ůŬɜ ŬɜŰɘəŮɑɛŮɜɞ ůŰɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ Űɞɡ ůɡůŰɐɛŬŰɞɠ. Ⱥˊɘˊɚɏɞɜ, Űɞ ůɨůŰɖɛŬ ɛˊɞɟŮɑ 

ɜŬ ŬˊɞəŬŰŬůŰɐůŮɘ Űɖ ɛɖ-ŬˊŰɐ əɚɖɟɞɜɞɛɘɎ Ŭˊɧ ŬɡŰɎ ŰŬ ŭŮŭɞɛɏɜŬ ŬɟɢŮɘɞɗɏŰɖůɖɠ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ŭɘɎűɞɟŮɠ 

ŰŮɢɜɞɚɞɔɑŮɠ ɧˊɤɠ Ůɘəɞɜɘəɐ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ.  

ɆŰɖɜ ŮɟɔŬůɑŬ [219], ˊŬɟɞɡůɘɎɕŮŰŬɘ ɏɜŬ ůɨůŰɖɛŬ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ˊɞɡ ɡɚɞˊɞɘŮɑ ɛɘŬ ɛɏɗɞŭɞ 

ɣɖűɘŬəɐɠ ˊɟɞůŰŬůɑŬɠ Űɖɠ ɛɖ-ŬˊŰɐɠ əɚɖɟɞɜɞɛɘɎɠ. ɇɞ ůɨůŰɖɛŬ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŰɟɑŬ ɚŮɘŰɞɡɟɔɘəɎ ůŰɞɘɢŮɑŬ: ɏɜŬ 

Ůɡűɡɏɠ ŰŮɟɛŬŰɘəɧ, ɛɘŬ ɛɑɝɖ ɣɖűɘŬəɞɨ ˊɞɚɘŰɘůɛɘəɞɨ ˊŮɟɘŮɢɞɛɏɜɞɡ ɛŮ ɟŮŬɚɘůŰɘəɏɠ űɤŰɞɔɟŬűɑŮɠ Ŭˊɧ ɓɑɜŰŮɞ əŬɘ ɏɜŬ 

ůɨůŰɖɛŬ ŮɜŰɞˊɘůɛɞɨ Ůɜɧɠ ŬɜŰɘəŮɘɛɏɜɞɡ-ůŰɧɢɞɡ ůŮ ɛɘŬ ɟŮŬɚɘůŰɘəɐ ůəɖɜɐ.  

ɇɞ ůɨůŰɖɛŬ Drammar ˊɟɞůˊŬɗŮɑ ɜŬ ŭɘŬůɩůŮɘ Űɖɜ ɛɖ-ŬˊŰɐ əɚɖɟɞɜɞɛɘɎ Ůɜɧɠ ɗŮŬŰɟɘəɞɨ ɐ əɘɜɖɛŬŰɞɔɟŬűɘəɞɨ 

ŭɟɎɛŬŰɞɠ, əɤŭɘəɞˊɞɘɩɜŰŬɠ əŬɘ ɞˊŰɘəɞˊɞɘɩɜŰŬɠ ɛɘŬ ŭɟŬɛŬŰɞɡɟɔɘəɐ ɛɖ-ŬˊŰɐ ŬűŬɑɟŮůɖ ůŮ ɏɜŬ ɣɖűɘŬəɧ ŬɜŰɘəŮɑɛŮɜɞ 

[220]. ɇɞ Drammar ɛˊɞɟŮɑ ɜŬ ɡˊɞůŰɖɟɑɝŮɘ Űɖɜ ŭɘŭŬɢɐ əŬɘ Űɖɜ ŭɘŮɟŮɨɜɖůɖ Ůɜɧɠ ɗŮŬŰɟɘəɞɨ ɐ əɘɜɖɛŬŰɞɔɟŬűɘəɞɨ 

ŭɟɎɛŬŰɞɠ.  

Ƀ ˊɑɜŬəŬɠ 2.18 ŭŮɑɢɜŮɘ Űɘɠ ɞɛɞɘɧŰɖŰŮɠ əŬɘ Űɘɠ ŭɘŬűɞɟɏɠ ɛŮŰŬɝɨ ɣɖűɘŬəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ ɛɖ-

ŬˊŰɎ ˊɞɚɘŰɘůɛɘəɎ ŭŮŭɞɛɏɜŬ. Ƀ ˊɑɜŬəŬɠ ŬəɞɚɞɡɗŮɑ Űɖ ŭɘŬɛɧɟűɤůɖ ɔɟŬɛɛɩɜ əŬɘ ůŰɖɚɩɜ Űɞɡ ˊɑɜŬəŬ 2.1. 

 
32 https://www.vicon.com/what-is-motion-capture 
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ɄɑɜŬəŬɠ 2.18 ɇŬɝɘɜɧɛɖůɖɠ ɄɞɚɘŰɘůɛɘəɩɜ ɄŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ űɘɚɞɝŮɜɞɨɜ ɛɖ-ŬˊŰɎ ˊɞɚɘŰɘůɛɘəɎ ŭŮŭɞɛɏɜŬ 

ɊɖűɘŬəɧ ɄŮɟɘɓɎɚɚɞɜ 
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3 ɀȺŪɃȿɃũȽȺɆ ɆɉȺȹȽȷɆɀɃɈ ɊȼūȽȷȾɋɁ ɄɃȿȽɇȽɆɀȽȾɋɁ 

ɄȺɅȽȸȷȿȿɃɁɇɋɁ 

ȼ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ ůɨɔɢɟɞɜɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ˊɞɡ ŭɘŬɢŮɘɟɑɕŮŰŬɘ ɣɖűɘŬəɧ ˊŮɟɘŮɢɧɛŮɜɞ əŬɘ ˊɟɞůűɏɟŮɘ ɣɖűɘŬəɏɠ 

ɡˊɖɟŮůɑŮɠ Űɧůɞ ůŰɞ ɢɩɟɞ Űɞɡ ɄɞɚɘŰɘůɛɞɨ əŬɘ Űɖɠ əɚɖɟɞɜɞɛɘɎɠ Űɞɡ ɧůɞ əŬɘ ɔŮɜɘəɧŰŮɟŬ, əŬɗɞŭɖɔŮɑŰŬɘ Ŭˊɧ ɏɜŬ 

ůɨɜɞɚɞ ůɢŮŭɘŬůŰɘəɩɜ Ŭɟɢɩɜ. ȷˊɩŰŮɟɞɠ ůəɞˊɧɠ əɎɗŮ ɣɖűɘŬəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ŮɑɜŬɘ ɜŬ ɘəŬɜɞˊɞɘɐůŮɘ Űɞ əɞɘɜɧ ůŰɞ 

ɞˊɞɑɞ ŬˊŮɡɗɨɜŮŰŬɘ. Ƀɘ Ŭɟɢɏɠ ɛŮ ɓɎůɖ Űɘɠ ɞˊɞɑŮɠ ůɢŮŭɘɎɕŮŰŬɘ ɏɜŬ ɣɖűɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ ˊɟɏˊŮɘ ɜŬ ŬɜŰŬɜŬəɚɞɨɜ Űɖɜ 

ˊɟɧɗŮůɖ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ɜŬ ŮəˊɚɖɟɩůŮɘ Űɞɜ ůəɞˊɧ Űɞɡ. Ƀɘ Ŭɟɢɏɠ ŬɡŰɏɠ ɛˊɞɟɞɨɜ ɜŬ ŬˊɞŰŮɚɏůɞɡɜ Űɖ ɓɎůɖ ɔɘŬ Űɖ 

ŭɖɛɘɞɡɟɔɑŬ ůɡɔəŮəɟɘɛɏɜɤɜ ɛŮɗɞŭɞɚɞɔɘɩɜ ˊɞɡ ɗŬ əŬɗɞŭɖɔɐůɞɡɜ Űɞ ůɢŮŭɘŬůɛɧ əŬɘ Űɖɜ ɡɚɞˊɞɑɖůɖ Ůɜɧɠ ůɨɔɢɟɞɜɞɡ 

ɏɝɡˊɜɞɡ ɣɖűɘŬəɞɨ ˊɞɚɘŰɘůɛɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ. 

 

3.1 ȺɘůŬɔɤɔɐ 

Ƀɘ ůɢŮŭɘŬůŰɏɠ Ůɜɧɠ ɣɖűɘŬəɞɨ ˊɞɚɘŰɘůɛɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ˊɟɏˊŮɘ ɜŬ Ůˊɘɚɏɝɞɡɜ Űɘɠ ɛŮɗɧŭɞɡɠ, Űɘɠ ŰŮɢɜɘəɏɠ, ŰŬ 

ɛɞɜŰɏɚŬ, Űɘɠ ŰŮɢɜɞɚɞɔɑŮɠ əŬɘ ŰŬ ŮɟɔŬɚŮɑŬ ˊɞɡ ɗŬ ɢɟɖůɘɛɞˊɞɘɐůɞɡɜ ɔɘŬ ɜŬ ůɢŮŭɘɎůɞɡɜ əŬɘ ɜŬ ɡɚɞˊɞɘɐůɞɡɜ ɏɜŬ 

ůɡɔəŮəɟɘɛɏɜɞ ˊŮɟɘɓɎɚɚɞɜ, Űɘɠ ɡˊɖɟŮůɑŮɠ əŬɘ Űɞ ˊŮɟɘŮɢɧɛŮɜɧ Űɞɡ [412, 413, 414, 415, 418, 419, 423, 427, 428, 429]. 

Ⱥˊɘˊɚɏɞɜ, ɗŬ ˊɟɏˊŮɘ ɜŬ ůɢŮŭɘɎůɞɡɜ əŬɘ ɜŬ ɡɚɞˊɞɘɐůɞɡɜ ůŰɟŬŰɖɔɘəɏɠ ˊɞɡ ɗŬ ŭɘŬɢɨůɞɡɜ Űɞ ˊŮɟɘɓɎɚɚɞɜ ůŰɞ əɞɘɜɧ 

ˊɞɡ ŬˊŮɡɗɨɜŮŰŬɘ ɛŮ Űɞɜ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰŮɟɞ Űɟɧˊɞ,  ŬɚɚɎ əŬɘ ɗŬ Ŭɝɘɞˊɞɘɐůɞɡɜ Űɘɠ ɡˊɖɟŮůɑŮɠ əŬɘ Űɞ ˊŮɟɘŮɢɧɛŮɜɞ 

Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ɔɘŬ ɜŬ ŭɖɛɘɞɡɟɔɐůɞɡɜ ɜɏŮɠ ˊɖɔɏɠ Ůůɧŭɤɜ ɔɘŬ Űɞɡɠ ŭɘŬɢŮɘɟɘůŰɏɠ Űɞɡ [455, 456, 457, 458, 459, 

460, 461, 462, 463, 464, 465, 466]. ɆŮ ɧɚɖ ŬɡŰɐ Űɖɜ ˊɟɞůˊɎɗŮɘŬ, əŬɑɟɘɞɠ ˊŬɟɎɔɞɜŰŬɠ ŮɑɜŬɘ ɖ Ůˊɘɚɞɔɐ əŬɘ ŬɜɎˊŰɡɝɖ 

Űɤɜ əŬŰɎɚɚɖɚɤɜ ɛɖɢŬɜɘůɛɩɜ ˊɟɞůŰŬůɑŬɠ Űɤɜ ˊɞɚɨŰɘɛɤɜ ɣɖűɘŬəɩɜ ˊɞɚɘŰɘůɛɘəɩɜ ŭŮŭɞɛɏɜɤɜ, Ŭˊɧ Űɞɡɠ 

ůɢŮŭɘŬůŰɏɠ, ɛŮ ŰŮɚɘəɧ ůəɞˊɧ Űɖ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ ŬɘůɗɐɛŬŰɞɠ ŮɛˊɘůŰɞůɨɜɖɠ ůŰɞɡɠ ɢɟɐůŰŮɠ ɤɠ ˊɟɞɠ Űɖɜ ŬɝɘɞˊɘůŰɑŬ 

Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ [235, 236, 429, 431]. 

ȾŬŰɎ Űɞɜ ůɢŮŭɘŬůɛɧ Ůɜɧɠ ɣɖűɘŬəɞɨ əŬɘ əŬŰô ŮˊɏəŰŬůɖ Ůɜɧɠ ˊɞɚɘŰɘůɛɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ, ɞ ůɢŮŭɘŬůŰɐɠ ɏɢŮɘ Űɖɜ 

ŮɡəŬɘɟɑŬ ɜŬ ŮˊɘɚɏɝŮɘ Ŭˊɧ ɏɜŬ ůɨɜɞɚɞ ŰŮɢɜɘəɩɜ Ŭɟɢɩɜ ɔɘŬ ɜŬ ɡɚɞˊɞɘɐůŮɘ ɏɜŬ ůɨůŰɖɛŬ ˊɞɡ ɗŬ ŮɑɜŬɘ ɚŮɘŰɞɡɟɔɘəɧ, 

ŬˊɞŭɞŰɘəɧ, ŮɚəɡůŰɘəɧ, ɛɖ-əɞůŰɞɓɧɟɞ əŬɘ Ůˊɞɛɏɜɤɠ ɓɘɩůɘɛɞ. ȼ ŭɖɛɘɞɡɟɔɑŬ ɛɘŬɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ ˊɞɡ ɜŬ ŮɑɜŬɘ 

ŮˊŮəŰɎůɘɛɖ əŬɘ ˊɟɞůŬɟɛɞůŰɘəɐ ŮɑɜŬɘ ɏɜŬɠ əɟɑůɘɛɞɠ ˊŬɟɎɔɞɜŰŬɠ ɔɘŬ ɏɜŬ ɣɖűɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ ˊɞɡ ɗŬ ɛˊɞɟŮɑ ɜŬ 

ŮɑɜŬɘ ůɡɜŮɢɩɠ ŮɜɖɛŮɟɤɛɏɜɞ əŬɘ ɜŬ ˊɟɞůűɏɟŮɘ ůɡɜŬɟˊŬůŰɘəɏɠ əŬɘ ŮɜŭɘŬűɏɟɞɡůŮɠ ɡˊɖɟŮůɑŮɠ ůŰɞɡɠ ɢɟɐůŰŮɠ Űɞɡ 

[420]. ȼ ɡˊɞůŰɐɟɘɝɖ Űɤɜ ŬɜŬɔəɩɜ Űɤɜ əɘɜɞɨɛŮɜɤɜ ɢɟɖůŰɩɜ ŮɑɜŬɘ ɛɘŬ ŬˊŬɑŰɖůɖ ˊɞɡ əɎɗŮ ůɨɔɢɟɞɜɞ ůɨůŰɖɛŬ 

ˊɟɏˊŮɘ ɜŬ əŬɚɨˊŰŮɘ əŬɘ ɖ ɛɖ ˊɟɞůűɞɟɎ Űɖɠ ɛˊɞɟŮɑ ɜŬ ɞŭɖɔɐůŮɘ ůŮ ɏɜŬ ɛɖ ŮɚəɡůŰɘəɧ ˊŮɟɘɓɎɚɚɞɜ ɔɘŬ Űɞɡɠ ɢɟɐůŰŮɠ 

[428]. ȷˊɧ Űɖɜ Ɏɚɚɖ ˊɚŮɡɟɎ ɏɜŬ ŬˊɞŭɞŰɘəɧ ůɨůŰɖɛŬ ˊɟɏˊŮɘ ɜŬ ɡˊɞůŰɖɟɑɕŮɘ Űɖɜ ŰŬɡŰɧɢɟɞɜɖ ɢɟɐůɖ əŬɘ ɜŬ ɡɚɞˊɞɘŮɑ 

ɛŮ ŰŬɢɨŰɖŰŬ Űɘɠ ɡˊɖɟŮůɑŮɠ ˊɞɡ ˊɟɞůűɏɟŮɘ ɔɘŬ ɜŬ ɗŮɤɟŮɑŰŬɘ ɚŮɘŰɞɡɟɔɘəɧ əŬɘ ŮɨɢɟɖůŰɞ Ŭˊɧ Űɞɡɠ ɢɟɐůŰŮɠ Űɞɡ əŬɘ ɜŬ 

ɛɖɜ ŮɔəŬŰŬɚŮɘűɗŮɑ [423, 425]. ɇɏɚɞɠ, ɏɜŬ ɓɘɩůɘɛɞ ˊŮɟɘɓɎɚɚɞɜ ɗŬ ˊɟɏˊŮɘ ɧɢɘ ɛɧɜɞ ɜŬ ˊɟɞůűɏɟŮɘ ŮɚəɡůŰɘəɏɠ, 

ůɡɜŬɟˊŬůŰɘəɏɠ, ɢɟɐůɘɛŮɠ əŬɘ ŮɨɢɟɖůŰŮɠ ɡˊɖɟŮůɑŮɠ ŬɚɚɎ əŬɘ ɜŬ Űɞ ŮˊɘŰɡɔɢɎɜŮɘ ɛŮ Űɞ ŮɚɎɢɘůŰɞ ŭɡɜŬŰɧ əɧůŰɞɠ, ɢɤɟɑɠ 

ɧɛɤɠ ɜŬ ŮˊɖɟŮɎɕŮŰŬɘ ɖ ˊɞɘɧŰɖŰŬ Űɤɜ ɡˊɖɟŮůɘɩɜ ŬɡŰɩɜ [236, 412]. 

ȸŬůɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ ɔɘŬ Űɞ ůɢŮŭɘŬůɛɧ Ůɜɧɠ ɓɘɩůɘɛɞɡ ɣɖűɘŬəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ŮɑɜŬɘ Űɞ əɞɘɜɧ ůŰɞ ɞˊɞɑɞ 

ŬˊŮɡɗɨɜŮŰŬɘ, Űɞ Ůɨɟɞɠ Űɞɡ əɞɘɜɞɨ, ɞɘ ɞɛɎŭŮɠ ɢɟɖůŰɩɜ ˊɞɡ ŬɜŬɛɏɜŮŰŬɘ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůɞɡɜ Űɘɠ ɡˊɖɟŮůɑŮɠ ɐ Űɞ 

ˊŮɟɘŮɢɧɛŮɜɞ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ [428]. ȰɜŬ ůɨůŰɖɛŬ Űɞ ɞˊɞɑɞ ŬˊŮɡɗɨɜŮŰŬɘ ůŮ Ůɘŭɘəɞɨɠ əŬɘ ŮˊŬɔɔŮɚɛŬŰɑŮɠ Űɞɡ 

ɄɞɚɘŰɘůɛɞɨ ˊɟɏˊŮɘ ɜŬ ˊɟɞůűɏɟŮɘ ŮɝŮɘŭɘəŮɡɛɏɜŬ ŮɟɔŬɚŮɑŬ əŬɘ ɡˊɖɟŮůɑŮɠ ŭɘŬɢŮɑɟɘůɖɠ ˊɞɚɘŰɘůɛɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɔɘŬ 

Űɖɜ ɡɚɞˊɞɑɖůɖ ˊɟɞɢɤɟɖɛɏɜɤɜ ŭɘŬŭɘəŬůɘɩɜ Ŭˊɧ Űɞɡɠ ɢɟɐůŰŮɠ əŬɘ ɜŬ ɡˊɞůŰɖɟɑɕŮɘ əŬŰɎɚɚɖɚŮɠ ŰŮɢɜɘəɏɠ 

ɞˊŰɘəɞˊɞɑɖůɖɠ Űɤɜ ˊɞɚɘŰɘůɛɘəɩɜ ˊɚɖɟɞűɞɟɘɩɜ ˊɟɞůŬɟɛɞůɛɏɜŮɠ ůŰɘɠ ŬɜɎɔəŮɠ ˊɞɡ ɏɢŮɘ Űɞ əɎɗŮ ˊɞɚɘŰɘůɛɘəɧ 

ŮˊɘůŰɖɛɞɜɘəɧ ˊŮŭɑɞ əŬɘ ɞɘ ŮˊŬɔɔŮɚɛŬŰɑŮɠ ŬɡŰɞɨ. ɇɞ Ůɨɟɞɠ əŬɘ ɖ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ Űɤɜ ɡˊɖɟŮůɘɩɜ əŬɘ Űɤɜ ŮɟɔŬɚŮɑɤɜ 

ˊɞɡ ˊɟɞůűɏɟŮɘ ɏɜŬ ˊŮɟɘɓɎɚɚɞɜ ŭɘŬɢŮɑɟɘůɖɠ ˊɞɚɘŰɘůɛɘəɩɜ ŭŮŭɞɛɏɜɤɜ ŮɜŭɘŬűɏɟŮɘ ˊɎɟŬ ˊɞɚɨ ɏɜŬɜ ɢɟɐůŰɖ, Ůɘŭɘəɧ Űɖɠ 

əɚɖɟɞɜɞɛɘɎɠ [428]. ȺˊɘˊɟɞůɗɏŰɤɠ, ɏɜŬ ˊŮɟɘɓɎɚɚɞɜ ˊɞɡ ŬˊŮɡɗɨɜŮŰŬɘ ůŮ Ůɘŭɘəɞɨɠ ˊɟɏˊŮɘ ɜŬ ˊɟɞůűɏɟŮɘ ɛŮɔɎɚɖ 

ŬɝɘɞˊɘůŰɑŬ ůŰɖɜ ŬˊɞɗɐəŮɡůɖ əŬɘ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɏɜŬɠ ŮˊŬɔɔŮɚɛŬŰɑŬɠ ŬɟɢŬɘɞɚɧɔɞɠ 

ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ůɑɔɞɡɟɞɠ ɧŰɘ Űɞ ɣɖűɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ ůŰɞ ɞˊɞɑɞ ŮɛˊɘůŰŮɨŮŰŬɘ əŬɘ ŬˊɞɗɖəŮɨŮɘ ŰŬ ɣɖűɘŬəɎ ŭŮŭɞɛɏɜŬ 
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Űɞɡ, ŭŮɜ ɗŬ ˊɟɞůˊŮɚŬůŰɞɨɜ, əɚŬˊɞɨɜ ɐ Ŭɚɚɞɘɤɗɞɨɜ Ŭˊɧ əɎˊɞɘɞ əŬəɧɓɞɡɚɞ ɢɟɐůŰɖ [432]. ȼ ˊɟɞůűɞɟɎ ɡˊɖɟŮůɘɩɜ 

ŭɘɎɢɡůɖɠ əŬɘ Ŭɝɘɞˊɞɑɖůɖɠ Űɖɠ ˊɞɚɘŰɘůɛɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ ŮɑɜŬɘ ɏɜŬ Ŭəɧɛɖ ůɡɜ, ɔɘŬ ɏɜŬ ˊŮɟɘɓɎɚɚɞɜ ˊɞɡ ŬˊŮɡɗɨɜŮŰŬɘ 

ůŮ ŮˊŬɔɔŮɚɛŬŰɑŮɠ Űɖɠ əɚɖɟɞɜɞɛɘɎɠ [458, 466]. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɞ ŮˊɘɛŮɚɖŰɐɠ Ůɜɧɠ ɛɞɡůŮɑɞɡ ɕɖŰɎ Ŭˊɧ ɏɜŬ 

ˊŮɟɘɓɎɚɚɞɜ ɜŬ Űɞɡ ˊɟɞůűɏɟŮɘ Űɟɧˊɞɡɠ əŬɘ ɡˊɖɟŮůɑŮɠ ɔɘŬ ɜŬ ˊɟɞůŮɔɔɑůŮɘ əŬɘ ɜŬ ˊɟɞůŮɚəɨůŮɘ ɧůɞɜ Űɞ ŭɡɜŬŰɧɜ 

ˊŮɟɘůůɧŰŮɟɞɡɠ ŮˊɘůəɏˊŰŮɠ ůŰɞ ɛɞɡůŮɑɞ ŬɡɝɎɜɞɜŰŬɠ ɏŰůɘ ŰŬ ɏůɞŭŬ Űɞɡ.  

ȷˊɧ Űɖɜ Ɏɚɚɖ ˊɚŮɡɟɎ, ɏɜŬ ˊŮɟɘɓɎɚɚɞɜ ˊɞɡ ŬˊŮɡɗɨɜŮŰŬɘ ůŰɞ Ůɡɟɨ əɞɘɜɧ, ˊɟɏˊŮɘ ɜŬ ɚŬɛɓɎɜŮɘ ɤɠ ŭŮŭɞɛɏɜɞ ɧŰɘ ɞɘ 

ɢɟɐůŰŮɠ ɏɚəɞɜŰŬɘ Ŭˊɧ Űɖɜ ŬɘůɗɖŰɘəɐ, Űɖ űɘɚɘəɧŰɖŰŬ ůŰɖ ɢɟɐůɖ, Űɖɜ ŮɡəɞɚɑŬ, Űɖɜ ɣɡɢŬɔɤɔɘəɐ ŭɘɎůŰŬůɖ Űɤɜ 

ɡˊɖɟŮůɘɩɜ, Űɞ Ůɨɟɞɠ Űɤɜ ɡˊɖɟŮůɘɩɜ Űɞɡ əŬɘ ŭŮɜ ŮɜŭɘŬűɏɟɞɜŰŬɘ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůɞɡɜ ˊɞɚɨˊɚɞəŮɠ 

ŮɝŮɘŭɘəŮɡɛɏɜŮɠ ŮˊɘůŰɖɛɞɜɘəɏɠ ɚŮɘŰɞɡɟɔɑŮɠ. Ⱥˊɞɛɏɜɤɠ, ɞ ůɢŮŭɘŬůŰɐɠ Ůɜɧɠ ŰɏŰɞɘɞɡ ɣɖűɘŬəɞɨ ˊɞɚɘŰɘůɛɘəɞɨ 

ˊŮɟɘɓɎɚɚɞɜŰɞɠ ˊɟɏˊŮɘ ɜŬ ŮˊɘɚɏɝŮɘ Űɘɠ əŬŰɎɚɚɖɚŮɠ ŰŮɢɜɘəɏɠ ɞˊŰɘəɞˊɞɑɖůɖɠ, Ůɘ ŭɡɜŬŰɧɜ ɛŮ Űɞ ɛŮɔŬɚɨŰŮɟɞ ɓŬɗɛɧ 

ŭɘŬŭɟŬůŰɘəɧŰɖŰŬɠ əŬɘ ŬɘůɗɖŰɘəɐɠ əŬɘ ɜŬ ɡɚɞˊɞɘɐůŮɘ ɡˊɖɟŮůɑŮɠ ˊɞɡ ɜŬ ˊɟɞůűɏɟɞɡɜ ɣɡɢŬɔɤɔɑŬ, ɛŬɕɑ ɛŮ 

ˊɚɖɟɞűɧɟɖůɖ, ůŰɞɜ ŰŮɚɘəɧ ɢɟɐůŰɖ [428]. ɆŰɞɜ ŰɞɛɏŬ Űɖɠ ŬɝɘɞˊɘůŰɑŬɠ əŬɘ Űɖɠ ŮɛˊɘůŰɞůɨɜɖɠ, ŰŬ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ 

ŬˊŮɡɗɨɜɞɜŰŬɘ ůŰɞ Ůɡɟɨ əɞɘɜɧ ŭŮɜ ɝŮɢɤɟɑɕɞɡɜ ɘŭɘŬɑŰŮɟŬ Ŭˊɧ ŰŬ ŬɜŰɑůŰɞɘɢŬ ɔɘŬ ŮˊŬɔɔŮɚɛŬŰɑŮɠ Ŭűɞɨ ɔɘŬ Űɞɡɠ ɢɟɐůŰŮɠ 

Ůɜɧɠ ɣɖűɘŬəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ŮɑɜŬɘ ŬŭɘŬˊɟŬɔɛɎŰŮɡŰŮɠ ŬɡŰɏɠ ɞɘ ŬɜɎɔəŮɠ [432]. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɏɜŬ ˊŮɟɘɓɎɚɚɞɜ 

ŮɑɜŬɘ ůɡɛɛŮŰɞɢɘəɧ, ŭɖɚŬŭɐ ɞɘ ŰŮɚɘəɞɑ ɢɟɐůŰŮɠ ůɡɛɛŮŰɏɢɞɡɜ ůŰɖ ŭɘŬŭɘəŬůɑŬ ůɡɚɚɞɔɐɠ əŬɘ ŬˊɞɗɐəŮɡůɖɠ 

ˊɚɖɟɞűɞɟɘɩɜ, ɖ ŬɜɎɔəɖ ɔɘŬ ˊɟɞůŰŬůɑŬ əŬɘ ŬɝɘɞˊɘůŰɑŬ ɔɑɜŮŰŬɘ Ŭəɧɛɖ ɛŮɔŬɚɨŰŮɟɖ. ɇŬ ůɡůŰɐɛŬŰŬ ŬɡŰɎ ˊɟɏˊŮɘ ɜŬ 

ůɢŮŭɘŬůŰɞɨɜ ɛŮ ŰɏŰɞɘɞ Űɟɧˊɞ ˊɞɡ ɜŬ Ůɚɏɔɢɞɡɜ Űɖɜ ŮˊɘůŰɖɛɞɜɘəɐ ɞɟɗɧŰɖŰŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ŮɘůɎɔɞɜŰŬɘ Ŭˊɧ Űɞɡɠ 

ɢɟɐůŰŮɠ ɔɘŬŰɑ ɖ ůɡɔəɏɜŰɟɤůɖ ˊɞůɞŰɐŰɤɜ ŬɜŬɝɘɧˊɘůŰɤɜ ˊɚɖɟɞűɞɟɘɩɜ ɗŬ ˊɚɐɝŮɘ Űɖ űɐɛɖ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ Űɧůɞ 

ɛŮŰŬɝɨ Űɤɜ Ůɘŭɘəɩɜ ɧůɞ əŬɘ Űɤɜ ɛɖ-Ůɘŭɘəɩɜ ɢɟɖůŰɩɜ. ɇɏɚɞɠ, ůɖɛŬɜŰɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ ůŰɞ ůɢŮŭɘŬůɛɧ Ůɜɧɠ 
ůɡůŰɐɛŬŰɞɠ ŮɑɜŬɘ Űɞ Ůɨɟɞɠ Űɞɡ əɞɘɜɞɨ ůŰɞ ɞˊɞɑɞ ŬˊŮɡɗɨɜŮŰŬɘ, Ŭűɞɨ ŮˊɖɟŮɎɕŮɘ ɎɛŮůŬ Űɞ əɧůŰɞɠ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ 

ůŮ Ŭɜɗɟɩˊɘɜɞ ŭɡɜŬɛɘəɧ əŬɘ ɡɚɘəɞɨɠ ˊɧɟɞɡɠ. ȰɜŬ ˊŮɟɘɓɎɚɚɞɜ ˊɞɡ ŬˊŮɡɗɨɜŮŰŬɘ ůŮ ɏɜŬɜ ˊŮɟɘɞɟɘůɛɏɜɞ Ŭɟɘɗɛɧ 

ɢɟɖůŰɩɜ ˊɟɏˊŮɘ ɜŬ ůɢŮŭɘŬůŰŮɑ ɛŮ ŰɏŰɞɘɞ Űɟɧˊɞ ˊɞɡ ɜŬ ɏɢŮɘ Űɞ ŮɚɎɢɘůŰɞ ŭɡɜŬŰɧ əɧůŰɞɠ ɔɘŬŰɑ Ŭɚɚɘɩɠ ŭŮɜ ɗŬ ŮɑɜŬɘ 

ɓɘɩůɘɛɞ. ȷˊɧ Űɖɜ Ɏɚɚɖ ˊɚŮɡɟɎ, ɏɜŬ ˊŮɟɘɓɎɚɚɞɜ ˊɞɡ ŬˊŮɡɗɨɜŮŰŬɘ ůŰɞ ˊŬɔəɧůɛɘɞ əɞɘɜɧ, ˊɟɏˊŮɘ ɜŬ ɡɚɞˊɞɘŮɑ 

ˊŮɟɘůůɧŰŮɟŮɠ ɡˊɖɟŮůɑŮɠ əŬɘ ɜŬ ɢɟɖůɘɛɞˊɞɘŮɑ ˊŮɟɘůůɧŰŮɟɞɡɠ ŭɘŬɢŮɘɟɘůŰɏɠ ɔɘŬ Űɖ ůɡɜŰɐɟɖůɐ Űɞɡ əŬɘ Űɖ ŭɘŬŰɐɟɖůɖ 

Ůɜɧɠ Ůˊɘˊɏŭɞɡ ˊɞɘɧŰɖŰŬɠ, Ŭɚɚɘɩɠ ŭŮ ɗŬ ɛˊɞɟɏůŮɘ ɜŬ ŬɜŰɏɝŮɘ ůŰɞɜ ŬɜŰŬɔɤɜɘůɛɧ əŬɘ ɗŬ əŬŰŬůŰŮɑ ɛɖ-ɓɘɩůɘɛɞ. 

ȼ ˊŬɟŬˊɎɜɤ ůɡɕɐŰɖůɖ ŬɜŬŭŮɘəɜɨŮɘ ɏɜŬɜ Ůˊɘɛɏɟɞɡɠ ˊŬɟɎɔɞɜŰŬ ɞ ɞˊɞɑɞɠ ŮˊɖɟŮɎɕŮɘ Űɘɠ ŬˊɞűɎůŮɘɠ ˊɞɡ ˊŬɑɟɜɞɡɜ 

ɞɘ ůɢŮŭɘŬůŰɏɠ Ůɜɧɠ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ŭɘŬɢŮɑɟɘůɖɠ ˊɞɚɘŰɘůɛɘəɩɜ ŭŮŭɞɛɏɜɤɜ, ŭɖɚŬŭɐ Űɞ əɧůŰɞɠ Űɖɠ ɡɚɞˊɞɑɖůɖɠ əŬɘ 

ůɡɜŰɐɟɖůɖɠ Ůɜɧɠ ŰɏŰɞɘɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ. ȾɎɗŮ ůɢŮŭɘŬůŰɐɠ Ůɜɧɠ ɣɖűɘŬəɞɨ ůɡůŰɐɛŬŰɞɠ ˊɟɏˊŮɘ ɜŬ ɚŬɛɓɎɜŮɘ ɡˊô 

ɧɣɘɜ ɧɚŬ ŰŬ əɧůŰɖ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ ɡɚɞˊɞɑɖůɖ əŬɘ Űɖ ůɡɜŰɐɟɖůɖ ɧˊɤɠ Űɞ əɧůŰɞɠ Űɞɡ Ŭɜɗɟɩˊɘɜɞɡ 

ŭɡɜŬɛɘəɞɨ, Űɞ əɧůŰɞɠ Űɞɡ Ůɝɞˊɚɘůɛɞɨ ˊɞɡ ɗŬ ůŰɖɟɑɝŮɘ ɧɚɞ Űɞ ůɨůŰɖɛŬ, əŬɗɩɠ Ůˊɑůɖɠ əŬɘ Űɞ əɧůŰɞɠ Űɖɠ ɡˊɞŭɞɛɐɠ 

ˊɞɡ ɗŬ űɘɚɞɝŮɜɐůŮɘ Űɞɜ Ůɝɞˊɚɘůɛɧ əŬɘ ŰŬ ɛɏɚɖ Űɖɠ ɞɛɎŭŬɠ ɏɟɔɞɡ. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɡɚɞˊɞɘɖɗɞɨɜ ɡˊɖɟŮůɑŮɠ ɔɘŬ Űɘɠ 

ɞˊɞɑŮɠ ŭŮɜ ɏɢŮɘ ɤɟɘɛɎůŮɘ ɖ ŰŮɢɜɞɚɞɔɑŬ ɐ ɖ ŮˊɘůŰɖɛɞɜɘəɐ ɏɟŮɡɜŬ ŰɧŰŮ ˊɟɞůŰɑɗŮŰŬɘ əŬɘ Űɞ əɧůŰɞɠ Űɖɠ ɏɟŮɡɜŬɠ əŬɘ Űɖɠ 

ŬɜɎˊŰɡɝɖɠ. ȳɚŮɠ ɞɘ ŬˊɞűɎůŮɘɠ ůɢŮŭɘŬůɛɞɨ Ŭˊɧ Űɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɛɏɢɟɘ Űɞ Ůɨɟɞɠ əŬɘ Űɖɜ ˊɞɘɧŰɖŰŬ 

Űɤɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ ɗŬ ˊɟɞůűɏɟŮɘ, ˊɟɏˊŮɘ ɜŬ ˊŬɟɗɞɨɜ ɡˊɧ Űɖ ˊɟɑůɛŬ Űɖɠ ɞɘəɞɜɞɛɘəɐɠ ɓɘɤůɘɛɧŰɖŰŬɠ Űɞɡ 

ˊŮɟɘɓɎɚɚɞɜŰɞɠ. ɇɞ əɧůŰɞɠ ŮɑɜŬɘ ɖ ɛɘŬ ˊɚŮɡɟɎ Űɞɡ ɜɞɛɑůɛŬŰɞɠ. ȼ Ɏɚɚɖ ˊɚŮɡɟɎ ŮɑɜŬɘ ŰŬ ɞɘəɞɜɞɛɘəɎ ɞűɏɚɖ ˊɞɡ 

ɛˊɞɟŮɑ ɜŬ ŬˊɞűɏɟŮɘ Űɞ ˊŮɟɘɓɎɚɚɞɜ ŬɜɎɚɞɔŬ ɛŮ Űɞ əɞɘɜɧ ůŰɞ ɞˊɞɑɞ ŬˊŮɡɗɨɜŮŰŬɘ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ŮɎɜ ɏɜŬ ůɨůŰɖɛŬ 

ŭɘŬɢŮɑɟɘůɖɠ ˊɞɚɘŰɘůɛɘəɩɜ ŭŮŭɞɛɏɜɤɜ ˊɟɞɞɟɑɕŮŰŬɘ ɜŬ ˊɟɞůűɏɟŮɘ ɛɘŬ əŬɘɜɞŰɧɛŬ ɡˊɖɟŮůɑŬ ɞˊŰɘəɞˊɞɑɖůɖɠ, ɧˊɤɠ ɖ 

ɞˊŰɘəɞˊɞɑɖůɖ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ, ůŮ ŮˊŬɔɔŮɚɛŬŰɑŮɠ ŬɟɢŬɘɞɚɧɔɞɡɠ ˊɞɡ ɗɏɚɞɡɜ ɜŬ ˊɟɞɓɎɚɚɞɡɜ 

ŬɟɢŬɘɞɚɞɔɘəɎ ŮɡɟɐɛŬŰŬ ůŰɖɜ Ŭɟɢɘəɐ Űɞɡɠ ɛɞɟűɐ, ɗŬ ŬˊŬɘŰɐůŮɘ ɏɜŬ ůɖɛŬɜŰɘəɧ ɢɟɖɛŬŰɘəɧ ŬɜŰɑŰɘɛɞ Ŭˊɧ Űɞɡɠ 

ɢɟɐůŰŮɠ ɔɘŬ Űɖɜ ˊɟɧůɓŬůɖ ůŰɖɜ ɡˊɖɟŮůɑŬ. ɇɞ ůɡɔəŮəɟɘɛɏɜɞ ɏůɞŭɞ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɔɘŬ ɜŬ 

ɡˊɞůŰɖɟɘɢɗŮɑ ɖ ŭɘŬŭɘəŬůɑŬ ɏɟŮɡɜŬɠ əŬɘ ŬɜɎˊŰɡɝɖɠ Űɖɠ ɡˊɖɟŮůɑŬɠ.  

ȷˊɧ Űɞ ůɨɜɞɚɞ Űɤɜ Ŭɟɢɩɜ ůɢŮŭɘŬůɛɞɨ Ůɜɧɠ ůɨɔɢɟɞɜɞɡ ɏɝɡˊɜɞɡ ɣɖűɘŬəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ, ůŰɞ əŮűɎɚŬɘɞ ŬɡŰɧ 

ŬɜŬˊŰɨůůɞɜŰŬɘ ɞɘ ůɢŮŭɘŬůŰɘəɏɠ Ŭɟɢɏɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ ɏɜɜɞɘŬ Űɖɠ ɓɘɤůɘɛɧŰɖŰŬɠ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ɏɜŬ 

ɓɘɩůɘɛɞ ůɨůŰɖɛŬ ˊɟɏˊŮɘ ɜŬ ɚŮɘŰɞɡɟɔŮɑ ŬˊɞŭɞŰɘəɎ, ɜŬ ɏɢŮɘ ɓɏɚŰɘůŰɞ əɧůŰɞɠ ɚŮɘŰɞɡɟɔɑŬɠ ůŮ ůɢɏůɖ ɛŮ Űɖɜ ˊɞɘɧŰɖŰŬ 

Űɤɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ ɗɏɚŮɘ ɜŬ ˊɟɞůűɏɟŮɘ, ɜŬ ɡˊɞůŰɖɟɑɕŮɘ Űɞɡɠ əɘɜɞɨɛŮɜɞɡɠ ɢɟɐůŰŮɠ ŬɚɚɎ əŬɘ ɜŬ ŮɑɜŬɘ ɔɟɐɔɞɟɞ 

Ŭəɧɛɖ əŬɘ ůŮ ɛŮɔɎɚɞ űɧɟŰɞ ŮɟɔŬůɑŬɠ əŬɘ ůɡɜŭɏůŮɤɜ ɢɟɖůŰɩɜ. Ⱥˊɑůɖɠ, Űɞ ˊŮɟɘɓɎɚɚɞɜ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ 

ŮˊŮəŰɎůɘɛɞ əŬɘ ˊɟɞůŬɟɛɞůŰɘəɧ ɔɘŬ ɜŬ ŮɑɜŬɘ ŭɘŬɟəɩɠ ŮˊɑəŬɘɟɞ, ŮɜŭɘŬűɏɟɞɜ əŬɘ ůɖɛŬɜŰɘəɧ ůŮ ɏɜŬ ˊŮɟɘɓɎɚɚɞɜ ˊɞɡ 
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ŬɚɚɎɕŮɘ əŬɘ ůŮ ɛɘŬ Ůˊɞɢɐ ˊɞɡ ɞɘ ŬˊŬɘŰɐůŮɘɠ Űɤɜ ɢɟɖůŰɩɜ ŮɑɜŬɘ ɛŮɔɎɚŮɠ əŬɘ ŮˊɘŰŬəŰɘəɏɠ. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ əɎˊɞɘɞ 

Ŭˊɧ ŰŬ ˊŬɟŬˊɎɜɤ ɢŬɟŬəŰɖɟɘůŰɘəɎ ŭŮɜ ˊɟɞůűɏɟŮŰŬɘ, ŬˊŮɘɚŮɑŰŬɘ ɎɛŮůŬ ɖ ɓɘɤůɘɛɧŰɖŰŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ Űɞ ɞˊɞɑɞ 

ɛˊɞɟŮɑ ɜŬ ɗŮɤɟɖɗŮɑ ˊŬɟɤɢɖɛɏɜɞ əŬɘ ŬůɐɛŬɜŰɞ Ŭˊɧ Űɞɡɠ ɢɟɐůŰŮɠ əŬɘ ɜŬ ŮɔəŬŰŬɚŮɘűɗŮɑ. Ⱥˊɘˊɚɏɞɜ, ɗŮɤɟɞɨɛŮ ɧŰɘ 

ɏɜŬ ɓɘɩůɘɛɞ ˊŮɟɘɓɎɚɚɞɜ ˊɟɏˊŮɘ ɜŬ ˊɟɞůűɏɟŮɘ ŮɚəɡůŰɘəɏɠ, ŮɡŬɜɎɔɜɤůŰŮɠ, ˊɞɘɞŰɘəɏɠ əŬɘ əŬŰɎɚɚɖɚŮɠ ɔɘŬ Űɞ əɞɘɜɧ 

ůŰɞ ɞˊɞɑɞ ŬˊŮɡɗɨɜŮŰŬɘ ŭɡɜŬŰɧŰɖŰŮɠ ɞˊŰɘəɞˊɞɑɖůɖɠ Űɖɠ ˊɚɖɟɞűɞɟɑŬɠ Űɞɡ. ȰɜŬ ɓɘɩůɘɛɞ ɣɖűɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ ɔɘŬ 

Űɞɜ ɄɞɚɘŰɘůɛɧ ɞűŮɑɚŮɘ ɜŬ ˊɟɞůŰŬŰŮɨŮɘ ŰŬ ŭŮŭɞɛɏɜŬ Űɞɡ Ŭˊɧ ɛɖ ŮɝɞɡůɘɞŭɞŰɖɛɏɜɖ ˊɟɞůˊɏɚŬůɖ Ŭɚɚɘɩɠ ŭŮɜ ɗŬ 

ŮɛˊɜɏŮɘ ŮɛˊɘůŰɞůɨɜɖ ůŰɞɡɠ ɢɟɐůŰŮɠ Űɞɡ, ɞɘ ɞˊɞɑɞɘ ɗŬ ŬˊɞűŮɨɔɞɡɜ ɜŬ ůɡɜŮɘůűɏɟɞɡɜ ˊŮɟɘŮɢɧɛŮɜɞ ɐ ɜŬ ŬɜŬɕɖŰɞɨɜ 

ˊɚɖɟɞűɞɟɑŬ, əŬɗɩɠ ŬɡŰɐ ɛˊɞɟŮɑ ɜŬ ɏɢŮɘ ŬɚɚɞɘɤɗŮɑ. ȽŭɘŬɑŰŮɟŬ ůŮ ˊŮɟɘɓɎɚɚɞɜŰŬ ɏɝɡˊɜɖɠ ˊɧɚɖɠ, ɏɜŬ ɓɘɩůɘɛɞ 

ůɨůŰɖɛŬ ˊɟɏˊŮɘ ɜŬ ůɡɚɚɏɔŮɘ ŰŮɟɎůŰɘŮɠ ˊɞůɧŰɖŰŮɠ ˊɚɖɟɞűɞɟɑŬɠ, əɎŰɘ ŬɜɏűɘəŰɞ Ŭɜ ŭŮɜ ŮɝŬůűŬɚɘůŰŮɑ ɖ ŮɜŮɟɔɧɠ 

ůɡɛɛŮŰɞɢɐ Űɤɜ ɢɟɖůŰɩɜ Űɞɡ əŬɘ ɛɎɚɘůŰŬ ɛŮ ɢŬɛɖɚɧ əɧůŰɞɠ. ȼ ˊɟɞɩɗɖůɖ Űɖɠ ůɡɛɛŮŰɞɢɘəɧŰɖŰŬɠ ɑůɤɠ ŮɑɜŬɘ ɖ ɛɧɜɖ 

ŮűɘəŰɐ ɚɨůɖ ůŮ ŰɏŰɞɘŬ ˊŮɟɘɓɎɚɚɞɜŰŬ. ɇɏɚɞɠ, ɏɜŬ ɓɘɩůɘɛɞ ɣɖűɘŬəɧ ˊɞɚɘŰɘůɛɘəɧ ˊŮɟɘɓɎɚɚɞɜ ˊɟɏˊŮɘ ɜŬ ůɢŮŭɘɎɕŮɘ əŬɘ 

ɜŬ ɡɚɞˊɞɘŮɑ ůŰɟŬŰɖɔɘəɏɠ ŭɘɎɢɡůɖɠ əŬɘ Ŭɝɘɞˊɞɑɖůɖɠ Űɤɜ ɡˊɖɟŮůɘɩɜ Űɞɡ ɔɘŬ ɜŬ ˊɟɞůŮɚəɨŮɘ ɧɚɞ əŬɘ ˊŮɟɘůůɧŰŮɟɞɡɠ 

ɢɟɐůŰŮɠ, ɜŬ Űɞɡɠ ŮɛˊɚɏəŮɘ ůŰɖ ɢɟɐůɖ Űɤɜ ɡˊɖɟŮůɘɩɜ Űɞɡ əŬɘ ŰŬɡŰɧɢɟɞɜŬ ɜŬ Űɞɡɠ ˊɟɞůűɏɟŮɘ ŭɡɜŬŰɧŰɖŰŮɠ 

Ŭɝɘɞˊɞɑɖůɖɠ Űɞɡ ˊŮɟɘŮɢɞɛɏɜɞɡ əŬɘ Űɤɜ ɡˊɖɟŮůɘɩɜ Űɞɡ, Ůɜɩ ɗŬ ˊɟɏˊŮɘ ɜŬ ɡˊɞůŰɖɟɑɕŮɘ Űɖ ɓɘɤůɘɛɧŰɖŰɎ Űɞɡ ŬɚɚɎ əŬɘ 

Űɞɡ űɞɟɏŬ ˊɞɡ Űɞ ɚŮɘŰɞɡɟɔŮɑ. 

ɆŰɞ ɡˊɧɚɞɘˊɞ Űɞɡ əŮűŬɚŬɑɞɡ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŬɜŬɚɡŰɘəɎ ɞɘ Ŭɟɢɏɠ ůŰɘɠ ɞˊɞɑŮɠ ɓŬůɑɕŮŰŬɘ ɞ ůɢŮŭɘŬůɛɧɠ Ůɜɧɠ 

ůɨɔɢɟɞɜɞɡ ɏɝɡˊɜɞɡ ɣɖűɘŬəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ˊɞɡ ŭɘŬɢŮɘɟɑɕŮŰŬɘ ˊɞɚɘŰɘůɛɘəɎ ŭŮŭɞɛɏɜŬ. ȷəɞɚɞɨɗɤɠ, 

ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ ɛŮɗɞŭɞɚɞɔɑŮɠ ůɢŮŭɘŬůɛɞɨ ɏɝɡˊɜɤɜ ɣɖűɘŬəɩɜ ˊɞɚɘŰɘůɛɘəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ ŬɜŬˊŰɨɢɗɖəŬɜ 

ɔɘŬ Űɖ ŭɘŬŰɟɘɓɐ ŬɡŰɐ. ȼ əɎɗŮ ɛŮɗɞŭɞɚɞɔɑŬ ɢɟɖůɘɛɞˊɞɘŮɑ Űɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ɐ ɧɚŮɠ Űɘɠ Ŭɟɢɏɠ ůɢŮŭɘŬůɛɞɨ ˊɞɡ 

ůɡɕɖŰɞɨɜŰŬɘ. ȼ ˊɟɩŰɖ ɛŮɗɞŭɞɚɞɔɑŬ ŬűɞɟɎ ɣɖűɘŬəɎ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɡˊɖɟŮůɑŮɠ ůŮ 

ɡˊŬɑɗɟɘɞɡɠ ɢɩɟɞɡɠ əŬɘ ˊɘɞ ůɡɔəŮəɟɘɛɏɜŬ ůŮ ɡˊŬɑɗɟɘŮɠ ˊɞɚɘŰɘůŰɘəɏɠ ŮəŭɖɚɩůŮɘɠ (əŬɟɜŬɓɎɚɘŬ). ȼ ŭŮɨŰŮɟɖ 

ɛŮɗɞŭɞɚɞɔɑŬ ŬűɞɟɎ ɣɖűɘŬəɎ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɡˊɖɟŮůɑŮɠ ůŮ ŮůɤŰŮɟɘəɞɨɠ ɢɩɟɞɡɠ ɧˊɤɠ 

ɛɘŬ ɓɘɓɚɘɞɗɐəɖ, ɏɜŬ ɛɞɡůŮɑɞ ɐ ɛɘŬ ˊɘɜŬəɞɗɐəɖ. ȼ ŰɟɑŰɖ ɛŮɗɞŭɞɚɞɔɑŬ ŬűɞɟɎ ůɡɛɛŮŰɞɢɘəɎ ɣɖűɘŬəɎ ˊɞɚɘŰɘůɛɘəɎ 

ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɚɚŬˊɚɩɜ ɢɟɐůŮɤɜ ˊɞɡ ŬˊŮɡɗɨɜɞɜŰŬɘ ůŰɞ ˊŬɔəɧůɛɘɞ əɞɘɜɧ ˊɞɡ ŮɜŭɘŬűɏɟŮŰŬɘ ɔɘŬ Űɞɜ ɄɞɚɘŰɘůɛɧ 

əŬɘ Űɖɜ əɚɖɟɞɜɞɛɘɎ Űɞɡ. ȼ əɎɗŮ ɛŮɗɞŭɞɚɞɔɑŬ ŬəɞɚɞɡɗɐɗɖəŮ ůŰɞ ůɢŮŭɘŬůɛɧ Ůɜɧɠ ɏɝɡˊɜɞɡ ůɨɔɢɟɞɜɞɡ ɣɖűɘŬəɞɨ 

ˊɞɚɘŰɘůɛɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ɛŮ ůəɞˊɧ ɜŬ ɔɑɜŮɘ ŬˊɞŭŮəŰɐ Ŭˊɧ Űɖ ŭɘŮɗɜɐ ŮˊɘůŰɖɛɞɜɘəɐ əɞɘɜɧŰɖŰŬ Űɞɡ ɄɞɚɘŰɘůɛɞɨ 

əŬɘ Űɖɠ əɚɖɟɞɜɞɛɘɎɠ Űɞɡ. ɆŰɞ Űɏɚɞɠ Űɞɡ əŮűŬɚŬɑɞɡ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɛɘŬ ůŮɘɟɎ Ŭˊɧ ŰŮɢɜɞɚɞɔɘəɎ ŮɟɔŬɚŮɑŬ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɔɘŬ Űɖɜ ɡɚɞˊɞɑɖůɖ Űɤɜ Űɟɘɩɜ ɣɖűɘŬəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ. 

 

3.2 ɆɢŮŭɘŬůɛɧɠ ɊɖűɘŬəɩɜ ɄŮɟɘɓŬɚɚɧɜŰɤɜ ɄɞɚɘŰɘůɛɘəɞɨ ȺɜŭɘŬűɏɟɞɜŰɞɠ 

ȾɎɗŮ ɣɖűɘŬəɧ ˊɞɚɘŰɘůɛɘəɧ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ ŮɘůɎɔŮŰŬɘ ůŰɖ ŭɘŮɗɜɐ ɓɘɓɚɘɞɔɟŬűɑŬ ŬəɞɚɞɡɗŮɑ əɎˊɞɘŬ 

ɛŮɗɞŭɞɚɞɔɑŬ ůɢŮŭɘŬůɛɞɨ. H ɛŮɗɞŭɞɚɞɔɑŬ ůɢŮŭɘŬůɛɞɨ Űɖɠ ˊɞɚɘŰɘůɛɘəɐɠ ˊɚŬŰűɧɟɛŬɠ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ 
Tangible Pasts [175] ŬəɞɚɞɡɗŮɑ Űɘɠ Ŭɟɢɏɠ Űɞɡ ŮˊŬɜŬɚɖˊŰɘəɞɨ ůɢŮŭɘŬůɛɞɨ [229], ɧˊɞɡ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ŬɟɢɘəɎ ɏɜŬ 

ˊɟɤŰɧŰɡˊɞ Űɞɡ ůɡůŰɐɛŬŰɞɠ Űɞ ɞˊɞɑɞ ůŰɖ ůɡɜɏɢŮɘŬ ˊŮɟɜɎŮɘ Ŭˊɧ Ůɚɏɔɢɞɡɠ əŬɘ ŰɟɞˊɞˊɞɘɐůŮɘɠ ɔɘŬ ɜŬ ɓŮɚŰɘɤɗŮɑ ɖ 

ˊɞɘɧŰɖŰŬ əŬɘ ɖ ɚŮɘŰɞɡɟɔɘəɧŰɖŰɎ Űɞɡ. Ƀɘ ŰɟɞˊɞˊɞɘɐůŮɘɠ ˊɟɞəɨˊŰɞɡɜ Ŭˊɧ Űɖɜ ˊŬɟŬŰɐɟɖůɖ Űɖɠ ůɡɛˊŮɟɘűɞɟɎɠ ɤɜ 

ɢɟɖůŰɩɜ (Ůɘŭɘəɩɜ əŬɘ ɛɖ-Ůɘŭɘəɩɜ) əŬɘ Űɤɜ ŬɝɘɞɚɞɔɐůŮɤɜ ˊɞɡ əɎɜɞɡɜ ŬɡŰɞɑ ɔɘŬ Űɞ ůɨůŰɖɛŬ. Ƀ ɏɚŮɔɢɞɠ Űɞɡ 

ˊɟɤŰɞŰɨˊɞɡ, ɏɜŬ ɓɘɓɚɑɞ əŬɘ ŭɘɎűɞɟŬ ɛɖ-ŬˊŰɎ ůŰɞɘɢŮɑŬ ůŮ ɛɞɟűɐ ŰɟɘůŭɘɎůŰŬŰɤɜ ɛɞɜŰɏɚɤɜ, ɏɔɘɜŮ Ŭˊɧ Űɖɜ ɞɛɎŭŬ 

ůɢŮŭɘŬůɛɞɨ (Chrysanthi et al.) ɛŮ Űɖ ɓɞɐɗŮɘŬ Űɞɡ ɚɞɔɘůɛɘəɞɨ AR-Media 2.033, Ůɜɩ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Ŭˊɧ Űɞɡɠ 

ɢɟɐůŰŮɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ Űɞ ɚɞɔɘůɛɘəɧ AR-Media Player34. ɀŮŰɎ Űɞ ˊɏɟŬɠ Űɞɡ ˊɟɩŰɞɡ Ůɚɏɔɢɞɡ əŬɘ Űɖɠ 

Ŭɝɘɞɚɧɔɖůɖɠ Ŭˊɧ Űɞ əɞɘɜɧ, ɏɔɘɜŬɜ ɞɘ ŬˊŬɟŬɑŰɖŰŮɠ ŰɟɞˊɞˊɞɘɐůŮɘɠ, Ůɜɩ ˊɟɞůŰɏɗɖəŬɜ əŬɘ ɜɏŮɠ ŭɡɜŬŰɧŰɖŰŮɠ ůŰŬ 

ŰɟɘůŭɘɎůŰŬŰŬ ɛɞɜŰɏɚŬ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ Űɞɡ ˊɟɤŰɞŰɨˊɞɡ (ɐɢɞɠ ŭɘɐɔɖůɖɠ əŬɘ űɡůɘəɧɠ ɐɢɞɠ 

ŭɖɛɘɞɡɟɔɑŬɠ ŬɔɔŮɑɞɡ, ɓɑɜŰŮɞ ɛŮ ˊŮɟɘůůɧŰŮɟŮɠ ˊɚɖɟɞűɞɟɑŮɠ). ɇɞ ɜɏɞ ˊɟɤŰɧŰɡˊɞ ŭɞəɘɛɎůŰɖəŮ Ŭˊɧ ɏɜŬ ɜɏɞ 

ŬəɟɞŬŰɐɟɘɞ ɛɖ-Ůɘŭɘəɩɜ ůŰɘɠ ŰŮɢɜɘəɏɠ ɞˊŰɘəɞˊɞɑɖůɖɠ Űɖɠ ȷɟɢŬɘɞɚɞɔɑŬɠ. Ⱥˊɑůɖɠ, ɖ Ŭɟɢɘəɐ ŭɘɎɢɡůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ 

ɏɔɘɜŮ ůŮ ɏɜŬ ůɡɜɏŭɟɘɞ ɞˊŰɘəɞˊɞɑɖůɖɠ ȷɟɢŬɘɞɚɞɔɑŬɠ (Visualization in Archaeology Conference) ůŮ Ůɘŭɘəɞɨɠ Űɖɠ 

 
33 https://www.inglobetechnologies.com/en/new_products/arplayer/info.php 
34 https://www.inglobetechnologies.com/en/new_products/arplayer/info.php 



60 
 

ȷɟɢŬɘɞɚɞɔɑŬɠ əŬɘ Űɖɠ ˊɞɚɘŰɘůɛɘəɐɠ ŰŮɢɜɞɚɞɔɑŬɠ, Ůɜɩ ůŰɖ ůɡɜɏɢŮɘŬ ɖ ˊɚŬŰűɧɟɛŬ ɔɜɤůŰɞˊɞɘɐɗɖəŮ ůŰɖɜ ŬəŬŭɖɛŬɥəɐ 

əɞɘɜɧŰɖŰŬ Űɞɡ ɄŬɜŮˊɘůŰɖɛɑɞɡ Űɞɡ Southampton ůŰɖɜ ȷɔɔɚɑŬ. ɆŰɖ ɛŮɗɞŭɞɚɞɔɑŬ ůɢŮŭɘŬůɛɞɨ Űɞɡ Arches [191], Ůɜɧɠ 

ɣɖűɘŬəɞɨ ŬɟɢŮɑɞɡ əŬɘ ůɡůŰɐɛŬŰɞɠ ŭɘŬɢŮɑɟɘůɖɠ ŬɟɢŮɑɞɡ ˊɞɚɘŰɘůɛɘəɩɜ ŭŮŭɞɛɏɜɤɜ, ŬɜŰɘɛŮŰɤˊɑɕɞɜŰŬɘ ɞɘ ˊɟɞəɚɐůŮɘɠ 

Űɖɠ ˊɞɚɡˊɚɞəɧŰɖŰŬɠ Űɤɜ ˊɞɚɘŰɘůɛɘəɩɜ ŭŮŭɞɛɏɜɤɜ, Űɖɠ ɟŬɔŭŬɑŬɠ ŰŮɢɜɞɚɞɔɘəɐɠ ˊɟɞɧŭɞɡ əŬɘ Űɖɠ ŭɘŬɢŮɑɟɘůɖɠ, 

Ůɜɖɛɏɟɤůɖɠ əŬɘ ŭɘŬŰɐɟɖůɖɠ Ůɜɧɠ ŬɟɢŮɑɞɡ ŮɔɔɟŬűɩɜ ɔɘŬ ɛŮɔɎɚɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ. Ⱥˊɑůɖɠ ɖ ɛŮɗɞŭɞɚɞɔɑŬ 

ůɢŮŭɘŬůɛɞɨ ůŰɞɢŮɨŮɘ ůŰɞ ɢŬɛɖɚɧ əɧůŰɞɠ ŭɖɛɘɞɡɟɔɑŬɠ əŬɘ ɚŮɘŰɞɡɟɔɑŬɠ, əŬɗɩɠ Ůˊɑůɖɠ əŬɘ ůŰɖɜ ŬɜŰɘɛŮŰɩˊɘůɖ Űɞɡ 

ˊɟɞɓɚɐɛŬŰɞɠ Űɤɜ ŭɘˊɚɩɜ ˊɞɚɘŰɘůɛɘəɩɜ ŰŮəɛɖɟɑɤɜ. ȼ ɞɛɎŭŬ ůɢŮŭɘŬůɛɞɨ (Myers et al.) ɓŬůɑůŰɖəŮ ůŮ ˊɏɜŰŮ ɎɝɞɜŮɠ 

ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ Űɖɠ ˊɚŬŰűɧɟɛŬɠ, ɧˊɤɠ ɧŰɘ Űɞ Arches ɗŬ ŮɑɜŬɘ ɞɘəɞɜɞɛɘəɧ ůŰɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ əŬɘ ŭɤɟŮɎɜ ůŰɖɜ 

ŬˊɧəŰɖůɐ Űɞɡ, ŬɚɚɎ əŬɘ ˊŬɟŬɛŮŰɟɞˊɞɘɐůɘɛɞ Ŭˊɧ ɞˊɞɘɞɜŭɐˊɞŰŮ Ŭűɞɨ ɞ əɩŭɘəŬɠ Űɞɡ ŮɑɜŬɘ ŬɜɞɘɢŰɧɠ. Ⱥˊɑůɖɠ Űɞ 

Arches ɗŬ ɓŬůɑɕŮŰŬɘ ůŮ ˊɟɧŰɡˊŬ (CIDOC35, ISO 21127:201436) ɔɘŬ ˊɞɚɘŰɘůɛɘəɎ ŬɟɢŮɑŬ, ɛɞɜŰŮɚɞˊɞɑɖůɖ 

ůɖɛŬůɘɞɚɞɔɘəɩɜ ŭŮŭɞɛɏɜɤɜ əŬɘ ŮɚŮɔɢɧɛŮɜŬ ɚŮɝɘəɎ, Ůɜɩ ɗŬ ŮɑɜŬɘ űɘɚɘəɧ ˊɟɞɠ Űɞ ɢɟɐůŰɖ əŬɘ ŮɡɟɨŰŬŰɞ ˊɟɞůɓɎůɘɛɞ 

ɛɏůɤ ȹɘŬŭɘəŰɨɞɡ. ɆŰɘɠ ɣɖűɘŬəɏɠ ɡˊɖɟŮůɑŮɠ ˊɞɡ ˊɟɞůűɏɟŮɘ ɞ ůɢŮŭɘŬůɛɧɠ Űɞɡ Arches ŮɑɜŬɘ ɖ ŰŬɡŰɞˊɞɑɖůɖ əŬɘ 

ŬɟɢŮɘɞɗɏŰɖůɖ, ɖ ɏɟŮɡɜŬ əŬɘ ŬɜɎɚɡůɖ, ɖ Ŭɝɘɞɚɧɔɖůɖ Űɞɡ ŬɜŰɑəŰɡˊɞɡ Űɖɠ əɚɖɟɞɜɞɛɘɎɠ, ɖ ŬɜŰɘɛŮŰɩˊɘůɖ əɘɜŭɨɜɤɜ, ɖ 

ˊɟɞŮŰɞɘɛŬůɑŬ əŬɘ ɖ ŬɜŰŬˊɧəɟɘůɖ ůŮ əɟɑůɘɛŮɠ əŬŰŬůŰɎůŮɘɠ, ɞ ůɢŮŭɘŬůɛɧɠ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ŭɘŮɟŮɨɜɖůɖɠ, ŭɘŬŰɐɟɖůɖɠ 

əŬɘ ŭɘŬɢŮɑɟɘůɖɠ, əŬɗɩɠ əŬɘ ɖ ˊŬɟɞɢɐ ˊɚɖɟɞűɞɟɑŬɠ ůŰɞ əɞɘɜɧ, Űɘɠ ŭɖɛɧůɘŮɠ Ŭɟɢɏɠ ɔɘŬ Űɖɜ ˊɟɞɩɗɖůɖ Űɖɠ 

ŮɡŬɘůɗɖŰɞˊɞɑɖůɖɠ ɔɘŬ Űɞɜ ɄɞɚɘŰɘůɛɧ əŬɘ Űɖɜ əɚɖɟɞɜɞɛɘɎ. ȼ ɛŮɗɞŭɞɚɞɔɑŬ ůɢŮŭɘŬůɛɞɨ Űɞɡ Arches ɛŮɟɘɛɜɎ ɔɘŬ Űɞɡɠ 

əɘɜɞɨɛŮɜɞɡɠ ɢɟɐůŰŮɠ ɡˊɞůŰɖɟɑɕɞɜŰŬɠ əɘɜɖŰɏɠ ŮűŬɟɛɞɔɏɠ ɔɘŬ ůɡɚɚɞɔɐ əŬɘ ŭɘŬɢŮɑɟɘůɖ ŭŮŭɞɛɏɜɤɜ, Ůɜɩ ɡˊɞŭŮɘəɜɨŮɘ 

Űɞɡɠ ŭɡɜɖŰɘəɞɨɠ ɢɟɐůŰŮɠ Űɖɠ ˊɚŬŰűɧɟɛŬɠ ˊɞɡ ŮɑɜŬɘ ˊɞɚɘŰɘůŰɘəɞɑ űɞɟŮɑɠ, ɘŭɘɤŰɘəɞɑ ɐ ŭɖɛɧůɘɞɘ.  

ɆŰɞ ůɢŮŭɘŬůɛɧ Űɞɡ Adaptive Augmented Reality (A2R) Museum Visit [230], ɛɘŬɠ ˊɚŬŰűɧɟɛŬɠ ˊɞɡ ˊɟɞůűɏɟŮɘ 

ɡˊɖɟŮůɑŮɠ ɝŮɜɎɔɖůɖɠ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ůŮ ɛɞɡůŮɑŬ, ɞɘ ůɡɔɔɟŬűŮɑɠ (Damala et al.) ˊɟɞůˊɎɗɖůŬɜ ɜŬ 

ŭɖɛɘɞɡɟɔɐůɞɡɜ ɏɜŬ ůɨůŰɖɛŬ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ˊɟɞůŬɟɛɧɕŮɘ Űɞ ˊŮɟɘŮɢɧɛŮɜɞ 

ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ůŰɖɜ ŰɟɏɢɞɡůŬ ůɡɛˊŮɟɘűɞɟɎ əŬɘ ˊɟɞŰɘɛɐůŮɘɠ Űɞɡ ŮˊɘůəɏˊŰɖ. Ɇəɞˊɧɠ Űɞɡ 

ůɢŮŭɘŬůɛɞɨ ŮɑɜŬɘ Űɞ ůɨůŰɖɛŬ ɜŬ ˊŬɟɏɢŮɘ ɛɘŬ ˊɟɞůɤˊɞˊɞɘɖɛɏɜɖ əŬɘ ɓŮɚŰɘɤɛɏɜɖ Ŭˊɧ Űɖɜ ŮˊŬɡɝɖɛɏɜɖ 

ˊɟŬɔɛŬŰɘəɧŰɖŰŬ ŮˊɑůəŮɣɖ ůŰɞ ɛɞɡůŮɑɞ. Ƀ Ůɝɞˊɚɘůɛɧɠ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ůŰɞɜ ɞˊɞɑɞ ɓŬůɑɕŮŰŬɘ ɖ 

ŬɟɢɘŰŮəŰɞɜɘəɐ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŮɑɜŬɘ ŰŬ ɔɡŬɚɘɎ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ˊɞɡ űɞɟɎ ɞ əɎɗŮ ɢɟɐůŰɖɠ əŬŰɎ Űɖɜ 

ŮˊɑůəŮɣɖ ůŰɞ ɛɞɡůŮɑɞ. ȷɜɎɚɞɔŬ ɛŮ ŰŬ ŮəɗɏɛŬŰŬ ˊɞɡ əɞɘŰɎ ɞ ɢɟɐůŰɖɠ əŬɘ ˊɟɞəŬɗɞɟɘůɛɏɜŬ ˊɟɧŰɡˊŬ ˊɟɞŰɘɛɐůŮɤɜ, 

ŮɝɎɔɞɜŰŬɘ ɞɘ ˊɟɞŰɘɛɐůŮɘɠ Űɞɡ ɢɟɐůŰɖ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ. ɆŰɖ ůɡɜɏɢŮɘŬ Űɞ ůɨůŰɖɛŬ ŬɜŬɕɖŰɎ ůŰɞ ŬˊɞɗŮŰɐɟɘɞ 

ɛŮŰŬŭŮŭɞɛɏɜɤɜ Űɞɡ ůɡůŰɐɛŬŰɞɠ, ŰŬ ˊɘɞ ůɢŮŰɘəɎ ŭɘŬɗɏůɘɛŬ ůŰɞɘɢŮɑŬ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ɔɘŬ ɜŬ ŰŬ 

ˊɟɞɓɎɚɚŮɘ ůŰɖɜ ɞˊŰɘəɐ Űɞɡ ɢɟɐůŰɖ. Ƀ ůɢŮŭɘŬůɛɧɠ ŬɜŰɘɛŮŰɩˊɘůŮ ɛɘŬ ůŮɘɟɎ Ŭˊɧ ˊɟɞəɚɐůŮɘɠ ˊɞɡ ˊɖɔɎɕɞɡɜ Ŭˊɧ Űɖɜ 

ŬɜɤɟɘɛɧŰɖŰŬ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ Űɖɠ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ (ŬɜɡˊŬɟɝɑŬ əŬɗɘŮɟɤɛɏɜɤɜ ˊɟɞŰɨˊɤɜ ůɢŮŭɘŬůɛɞɨ, 

ɓŮɚŰɑɤůɖ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ əŬɘ ŬɚɚŬɔɏɠ ůŰɞɜ Ůɝɞˊɚɘůɛɧ əŬɘ Űɞɡɠ Ŭɚɔɞɟɑɗɛɞɡɠ, ɎɔɜɞɘŬ Űɤɜ ŭɡɜɖŰɘəɩɜ ɢɟɖůŰɩɜ ɔɘŬ 

Űɖɜ ŰŮɢɜɞɚɞɔɑŬ). ɀɘŬ Ɏɚɚɖ ˊɟɧəɚɖůɖ ŮɑɜŬɘ ɖ ůŰŮɜɐ ůɡɜŮɟɔŬůɑŬ ɛŮŰŬɝɨ Ůɘŭɘəɩɜ Űɖɠ Ʉɚɖɟɞűɞɟɘəɐɠ ˊɞɡ ɗŬ 

ůɢŮŭɘɎůɞɡɜ ɏɜŬ ůɨůŰɖɛŬ əŬɘ Űɤɜ Ůɘŭɘəɩɜ Űɞɡ ɄɞɚɘŰɘůɛɞɨ ˊɞɡ ɗŬ Űɞ ɚŮɘŰɞɡɟɔɐůɞɡɜ əŬɘ ɗŬ ůɢŮŭɘɎůɞɡɜ Űɞ 

ˊŮɟɘŮɢɧɛŮɜɞ. Ƀɘ ŭɨɞ ŬɡŰɏɠ əŬŰɖɔɞɟɑŮɠ ɗŬ ˊɟɏˊŮɘ ɜŬ əŬŰŬɜɞɐůɞɡɜ Űɖɜ ŰŮɢɜɞɚɞɔɑŬ, ɜŬ Űɖɜ ɢɟɖůɘɛɞˊɞɘɐůɞɡɜ əŬɘ ůŰɖ 

ůɡɜɏɢŮɘŬ ɜŬ ɓɟŮɗɞɨɜ ůŮ ɏɜŬ ŮˊɑˊŮŭɞ ˊɞɡ ɜŬ ůɢŮŭɘɎůɞɡɜ ɏɜŬ ˊɞɘɞŰɘəɧ ůɨůŰɖɛŬ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ. ɆŰɖ 

ɛŮɗɞŭɞɚɞɔɑŬ ůɢŮŭɘŬůɛɞɨ ɚŬɛɓɎɜŮŰŬɘ ɡˊô ɧɣɘɜ ɞ əɡɟɑŬɟɢɞɠ ɟɧɚɞɠ Űɤɜ Ůɘŭɘəɩɜ Űɞɡ ɄɞɚɘŰɘůɛɞɨ əŬŰɎ Űɖ ŭɖɛɘɞɡɟɔɑŬ 

Ůɜɧɠ ŰɏŰɞɘɞɡ ůɡůŰɐɛŬŰɞɠ. ɆŰɖ ɛŮɗɞŭɞɚɞɔɑŬ ůɢŮŭɘŬůɛɞɨ Űɞɡ ůɞɓŬɟɞɨ ˊɞɚɘŰɘůɛɘəɞɨ ˊŬɘɢɜɘŭɘɞɨ Roma Nova [518], 

ˊɞɡ ŮˊɘŰɟɏˊŮɘ ůŰɞɡɠ ɢɟɐůŰŮɠ ɜŬ ůɡɕɖŰɐůɞɡɜ ɛŮ Ůɘəɞɜɘəɞɨɠ Ŭɜɗɟɩˊɞɡɠ ɔɘŬ Űɖɜ ȷɟɢŬɑŬ Ʌɩɛɖ, ɖ ɘŭɏŬ ŮɑɜŬɘ ɜŬ 

ŭɖɛɘɞɡɟɔɖɗŮɑ ɏɜŬ ˊŮɟɘɓɎɚɚɞɜ ɔɘŬ Űɞɜ ɏɚŮɔɢɞ ˊŬɘŭŬɔɤɔɘəɩɜ ˊŮɘɟŬɛɎŰɤɜ. ȼ ˊɞɟŮɑŬ Űɖɠ ŬɜɎˊŰɡɝɖɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ 

ŮɑɜŬɘ ŮˊŬɜŬɚɖˊŰɘəɐ, Ŭűɞɨ ůɡɛɛŮŰɏɢɞɡɜ ŮɜŮɟɔɎ əŬɘ ɞɘ ɢɟɐůŰŮɠ ůŮ ŬɡŰɐ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ɞɘ ɢɟɐůŰŮɠ ˊɞɡ ŮɑɜŬɘ 

ɛɘəɟɞɑ ɛŬɗɖŰɏɠ ˊŬɑɕɞɡɜ Űɞ ˊŬɘɢɜɑŭɘ, ɛŬɗŬɑɜɞɡɜ ɔɘŬ Űɖɜ ȷɟɢŬɑŬ Ʌɩɛɖ əŬɘ ɓɞɖɗɞɨɜ Űɞɡɠ ůɢŮŭɘŬůŰɏɠ ɜŬ ɓŮɚŰɘɩůɞɡɜ 

Űɞ ůɢŮŭɘŬůɛɧ Űɞɡ ůɡůŰɐɛŬŰɞɠ əŬɘ Űɖɜ ŮɛˊŮɘɟɑŬ Űɤɜ ɛŬɗɖŰɩɜ. ȼ ɛŮɗɞŭɞɚɞɔɑŬ ůɢŮŭɘŬůɛɞɨ ˊŮɟɘŮɚɎɛɓŬɜŮ ŭɨɞ űɎůŮɘɠ 

Ůɚɏɔɢɞɡ əŬɘ ˊŬɟɞɢɐɠ ŬɜŬŰɟɞűɞŭɧŰɖůɖɠ ɔɘŬ Űɖ ɢɟɖůŰɘəɧŰɖŰŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ Ŭˊɧ Űɞɡɠ ɛɘəɟɞɨɠ ɛŬɗɖŰɏɠ əŬɘ Űɖɜ 

ŮˊɘŰɡɢɐ ŮɜůɤɛɎŰɤůɖ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ ůŰɖɜ ŮəˊŬɘŭŮɡŰɘəɐ ŭɘŬŭɘəŬůɑŬ ɛŮ Űɖɜ Ůəˊɚɐɟɤůɖ ůɡɔəŮəɟɘɛɏɜɤɜ 

ŮəˊŬɘŭŮɡŰɘəɩɜ ůŰɧɢɤɜ. 

 
35 http://network.icom.museum/cidoc/standards/cidoc-standards-guidelines/ 
36 https://www.iso.org/standard/57832.html 
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ȼ ɛŮɗɞŭɞɚɞɔɑŬ ůɢŮŭɘŬůɛɞɨ Űɞɡ  ůɡůŰɐɛŬŰɞɠ ŬˊɞɛŬəɟɡůɛɏɜɞɡ Ůɚɏɔɢɞɡ ŰɞɘɢɞɔɟŬűɘɩɜ [60] əŬɗɞŭɖɔŮɑŰŬɘ Ŭˊɧ Űɘɠ 

ŭɡɜŬŰɧŰɖŰŮɠ Űɞɡ ŰŮɢɜɞɚɞɔɘəɞɨ Ůɝɞˊɚɘůɛɞɨ ˊɞɡ ɡɚɞˊɞɘŮɑ Űɞ ůɨůŰɖɛŬ. Ɇəɞˊɧɠ Űɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ ŮɑɜŬɘ ɖ ŭɖɛɘɞɡɟɔɑŬ 

Ůɜɧɠ ůɡůŰɐɛŬŰɞɠ ˊɞɡ ɜŬ ɛŮŰɟɎ Űɖ ɗŮɟɛɞəɟŬůɑŬ əŬɘ Űɖɜ ŬŰɛɞůűŬɘɟɘəɐ ˊɑŮůɖ ˊɞɡ ŮˊɘəɟŬŰɞɨɜ ůŮ ɏɜŬ ŬɟɢŬɘɞɚɞɔɘəɧ 

ɢɩɟɞ ˊɞɡ ɏɢŮɘ ŰɞɘɢɞɔɟŬűɑŮɠ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ɖ ɛŮɗɞŭɞɚɞɔɑŬ ɛˊɞɟŮɑ ɜŬ ŮűŬɟɛɞůŰŮɑ ůŮ ŬɟɢŬɘɞɚɞɔɘəɞɨɠ ɢɩɟɞɡɠ 

ˊɞɡ ŭŮɜ ɏɢɞɡɜ ŭɡɜŬŰɧŰɖŰŮɠ ŰɖɚŮˊɘəɞɘɜɤɜɘɩɜ əŬɘ ˊŬɟɞɢɐɠ ɖɚŮəŰɟɘəɞɨ ɟŮɨɛŬŰɞɠ. Ƀ ůɢŮŭɘŬůɛɧɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ 

ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖ ɢɟɐůɖ ŬɘůɗɖŰɐɟɤɜ ˊɞɡ ɚŮɘŰɞɡɟɔɞɨɜ ɛŮ ɛˊŬŰŬɟɑŮɠ əŬɘ ɛɘŬɠ ůɡůəŮɡɐɠ Raspberry Pi ɔɘŬ Űɞɜ 

ŬˊɞɛŬəɟɡůɛɏɜɞ ɏɚŮɔɢɞ Űɤɜ ůɡɜɗɖəɩɜ Űɞɡ ŬɟɢŬɘɞɚɞɔɘəɞɨ ɢɩɟɞɡ. Ⱥˊɑůɖɠ, ɞ ůɢŮŭɘŬůɛɧɠ ŬˊŬɘŰŮɑ Űɖɜ əŬŰŬɔɟŬűɐ 

űɤŰɞɔɟŬűɘɩɜ Ŭˊɧ Űɞ ɢɩɟɞ ɔɘŬ ɞˊŰɘəɧ ɏɚŮɔɢɞ Űɖɠ əŬŰɎůŰŬůɖɠ Űɞɡ ɢɩɟɞɡ, əɎŰɘ ˊɞɡ Ůˊɑůɖɠ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛɏůɤ 

Űɞɡ Raspberry Pi. ȼ ɛŮŰɎŭɞůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɔɑɜŮŰŬɘ ɛɏůɤ WiMAX 37 ůɨɜŭŮůɖɠ. ũɘŬ ɜŬ ŮɝɎɔɞɡɜ Űɘɠ ŬˊŬɘŰɐůŮɘɠ 

Űɞɡ ůɡůŰɐɛŬŰɞɠ ɞɘ ůɢŮŭɘŬůŰɏɠ (Leccese et al.) ɛŮɚɏŰɖůŬɜ Űɖ ɓɘɓɚɘɞɔɟŬűɑŬ Űɤɜ ůɡůŰɖɛɎŰɤɜ ŬˊɧəŰɖůɖɠ ŭŮŭɞɛɏɜɤɜ 

(Data Acquisition Systems) ɔɘŬ űɡůɘəɏɠ ɛŮŰɟɐůŮɘɠ. ȼ ɛŮɗɞŭɞɚɞɔɑŬ əŬɗɞɟɑɕŮɘ ɧŰɘ ɞɘ ɢɟɐůŰŮɠ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ Ůɘŭɘəɞɑ 

Űɖɠ ȷɟɢŬɘɞɚɞɔɑŬɠ əŬɘ Űɖɠ ȷɟɢɘŰŮəŰɞɜɘəɐɠ ˊɞɡ ŮɟɔɎɕɞɜŰŬɘ ůŮ ˊɞɚɘŰɘůɛɘəɞɨɠ űɞɟŮɑɠ ɐ ˊŬɜŮˊɘůŰɐɛɘŬ, əŬɗɩɠ əŬɘ 

ŭɖɛɧůɘŮɠ Ŭɟɢɏɠ ˊɞɡ ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ ŰɏŰɞɘɞɡ Ůɑŭɞɡɠ ˊɞɚɘŰɘůɛɘəɞɨɠ ɢɩɟɞɡɠ. Ƀɘ ůɢŮŭɘŬůŰɏɠ ŮɔəŬŰɏůŰɖůŬɜ Űɞ ůɨůŰɖɛŬ 

ɔɘŬ ɜŬ ŭɘŮɟŮɡɜɐůɞɡɜ Űɖ ůɡɛˊŮɟɘűɞɟɎ Űɞɡ ůŮ əŬɜɞɜɘəɏɠ ůɡɜɗɐəŮɠ ůŰɖɜ ŮəəɚɖůɑŬ Santa Maria del Soccorso (ȽŰŬɚɑŬ). 

ȼ ɛŮɗɞŭɞɚɞɔɑŬ ˊɞɡ ŬəɞɚɞɡɗɐɗɖəŮ ɞŭɐɔɖůŮ ůŰɖ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ ɣɖűɘŬəɞɨ ˊɞɚɘŰɘůɛɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ˊɞɡ ɏɢŮɘ 

ɢŬɛɖɚɧ əɧůŰɞɠ ŮɔəŬŰɎůŰŬůɖɠ əŬɘ ɚŮɘŰɞɡɟɔɑŬɠ, ŮɑɜŬɘ ŬɝɘɧˊɘůŰɞ əŬɘ ɛˊɞɟŮɑ ɜŬ ɚŮɘŰɞɡɟɔɐůŮɘ Ŭəɧɛɖ əŬɘ ůŮ Ůɢɗɟɘəɧ 

ˊŮɟɘɓɎɚɚɞɜ ɛŮ ɓɎůɖ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ŰŮɢɜɘəɩɜ ŬɝɘɞɚɞɔɐůŮɤɜ. 

 

3.3 ȷɟɢɏɠ ɆɢŮŭɘŬůɛɞɨ Ɇɨɔɢɟɞɜɤɜ ɄɞɚɘŰɘůɛɘəɩɜ ɄŮɟɘɓŬɚɚɧɜŰɤɜ ɊɖűɘŬəɩɜ ɈˊɖɟŮůɘɩɜ 

 

3.3.1 ȺˊŮəŰŬůɘɛɧŰɖŰŬ əŬɘ ɄɟɞůŬɟɛɞůŰɘəɧŰɖŰŬ 

ȹɨɞ ůɢŮŭɘŬůŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ ˊɞɚɚɩɜ ůɨɔɢɟɞɜɤɜ ˊɞɚɘŰɘůɛɘəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ˊɞɡ 

ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ ɣɖűɘŬəɧ ˊŮɟɘŮɢɧɛŮɜɞ əŬɘ ˊŬɟɏɢɞɡɜ ɣɖűɘŬəɏɠ ɡˊɖɟŮůɑŮɠ, ŮɑɜŬɘ ɖ ŮˊŮəŰŬůɘɛɧŰɖŰŬ (scalability) əŬɘ ɖ 

ˊɟɞůŬɟɛɞůŰɘəɧŰɖŰŬ (adaptability) [194, 420]. ɀŮ Űɞɜ ɧɟɞ ŮˊŮəŰŬůɘɛɧŰɖŰŬ ŮɜɜɞɞɨɛŮ Űɖ ŭɡɜŬŰɧŰɖŰŬ ˊɞɡ ɏɢŮɘ ɏɜŬ 

ůɨůŰɖɛŬ ɜŬ ˊɟɞůɗɏŰŮɘ ɜɏŮɠ ɡˊɖɟŮůɑŮɠ ɢɤɟɑɠ ɜŬ ɢɟŮɘɎɕɞɜŰŬɘ ŬɚɚŬɔɏɠ ůŰɖ ɓŬůɘəɐ ŭɞɛɐ Űɞɡ əŬɘ ɢɤɟɑɠ ɜŬ ŮˊɖɟŮɎɕŮŰŬɘ 

ɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ŮɝŬɘŰɑŬɠ Űɖɠ ɜɏŬɠ ˊɟɞůɗɐəɖɠ, ŬɚɚɎ əŬɘ ɖ ɘəŬɜɧŰɖŰŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɜŬ ŬɜŰŬˊŮɝɏɚɗŮɘ ůŮ 

ŬɡɝɞɛŮɘɩůŮɘɠ ůŰɖɜ ɢɟɐůɖ Űɞɡ [415]. ɀŮ Űɞɜ ɧɟɞ ˊɟɞůŬɟɛɞůŰɘəɧŰɖŰŬ ŮɜɜɞɞɨɛŮ Űɖ ŭɡɜŬŰɧŰɖŰŬ ˊɞɡ ɏɢŮɘ ɏɜŬ 

ůɨůŰɖɛŬ ɜŬ ŰɟɞˊɞˊɞɘŮɑ Űɘɠ ɡˊɖɟŮůɑŮɠ ˊɞɡ ˊɟɞůűɏɟŮɘ, ůŮ ŰŮɢɜɘəɧ ŮˊɑˊŮŭɞ ɐ ůŮ ŮˊɑˊŮŭɞ ůŰɧɢŮɡůɖɠ, ɔɘŬ ɜŬ 

ŬɜŰŬˊɞəɟɘɗŮɑ ůŮ ɏɜŬ ˊŮɟɘɓɎɚɚɞɜ ˊɞɡ ůɡɜŮɢɩɠ ŬɚɚɎɕŮɘ [417]. Ƀɘ ˊŬɟŬˊɎɜɤ ůɢŮŭɘŬůŰɘəɏɠ Ŭɟɢɏɠ ŮɑɜŬɘ ˊɞɚɨ 

ůɖɛŬɜŰɘəɏɠ ɔɘŬŰɑ ɞɘ ŬɜɎɔəŮɠ Űɤɜ ɢɟɖůŰɩɜ ŬɚɚɎɕɞɡɜ ˊɞɚɨ ɔɟɐɔɞɟŬ əŬɘ ɏɜŬ ůɨůŰɖɛŬ əɘɜŭɡɜŮɨŮɘ ɜŬ ɔɑɜŮɘ 

ˊŬɟɤɢɖɛɏɜɞ Ŭɜ ŭŮɜ ˊɟɞůűɏɟŮɘ ɘəŬɜɞˊɞɘɖŰɘəɏɠ ɡˊɖɟŮůɑŮɠ ůŰɞɡɠ ɢɟɐůŰŮɠ Űɞɡ [415, 418, 419]. Ⱥˊɞɛɏɜɤɠ, ɏɜŬ 

ˊɟɞůŬɟɛɞůŰɘəɧ əŬɘ ŮˊŮəŰɎůɘɛɞ ɣɖűɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ ɛˊɞɟŮɑ ɜŬ ˊɟɞůɗɏŰŮɘ ɜɏŮɠ ɡˊɖɟŮůɑŮɠ ɔɘŬ ɜŬ əŬɚɨɣŮɘ ɜɏŮɠ 

ŬɜɎɔəŮɠ Űɤɜ ɢɟɖůŰɩɜ, ɜŬ ŰɟɞˊɞˊɞɘŮɑ ɐŭɖ ɡˊɎɟɢɞɡůŮɠ ɡˊɖɟŮůɑŮɠ ɞɨŰɤɠ ɩůŰŮ ɜŬ ŮɑɜŬɘ ůɡɜŮɢɩɠ ŮɜŭɘŬűɏɟɞɡůŮɠ ɔɘŬ 

Űɞɡɠ ɢɟɐůŰŮɠ əŬɘ ɜŬ ŬűŬɘɟŮɑ ɎɚɚŮɠ ɡˊɖɟŮůɑŮɠ ́ɞɡ ɞɘ ɢɟɐůŰŮɠ ŭŮɜ ɢɟɖůɘɛɞˊɞɘɞɨɜ ɔɘŬŰɑ ŮɑɜŬɘ ˊŬɟɤɢɖɛɏɜŮɠ ɐ 

ɝŮˊŮɟŬůɛɏɜŮɠ. Ƀɘ ˊŬɟŬˊɎɜɤ ŮˊŮəŰɎůŮɘɠ əŬɘ ˊɟɞůŬɟɛɞɔɏɠ ɡˊɖɟŮůɘɩɜ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ŮˊɖɟŮɎɕɞɡɜ Űɖɜ Ŭˊɧŭɞůɖ əŬɘ 

Űɖɜ ůɡɜɞɚɘəɐ Ůˊɑŭɞůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ [415, 416]. ȰɜŬ Ůˊɘˊɚɏɞɜ ɢŬɟŬəŰɖɟɘůŰɘəɧ Űɤɜ ŮˊŮəŰɎůɘɛɤɜ əŬɘ 

ˊɟɞůŬɟɛɞůŰɘəɩɜ ɣɖűɘŬəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ ŮɑɜŬɘ ɖ Ůɨəɞɚɖ ŮɜůɤɛɎŰɤůɖ ɚɞɔɘůɛɘəɞɨ ŰɟɑŰɤɜ ɛŮɟɩɜ. ɇɞ ɚɞɔɘůɛɘəɧ 

ŰɟɑŰɤɜ ɛŮɟɩɜ ˊɟɞůɗɏŰŮɘ ŮɝŮɘŭɘəŮɡɛɏɜɖ əŬɘ ˊɞɘɞŰɘəɐ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ ůŮ ɏɜŬ ˊŮɟɘɓɎɚɚɞɜ ˊɞɡ Ŭɚɚɘɩɠ ɗŬ ɏˊɟŮˊŮ ɜŬ 

ɡɚɞˊɞɘɖɗŮɑ Ŭˊɧ Űɖ ůɢŮŭɘŬůŰɘəɐ ɞɛɎŭŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ. ɆŮ ˊɞɚɚɏɠ ˊŮɟɘˊŰɩůŮɘɠ ɖ ŮůɤŰŮɟɘəɐ ɡɚɞˊɞɑɖůɖ ŭŮɜ ŮɑɜŬɘ 

ŮűɘəŰɐ ɚɧɔɤ əɧůŰɞɡɠ, ɢɟɧɜɞɡ əŬɘ ɏɚɚŮɘɣɖɠ əŬŰɎɚɚɖɚɖɠ ŮɝŮɘŭɑəŮɡůɖɠ. 

ȰɜŬɠ Ŭˊɧ Űɞɡɠ ˊɘɞ ŮɜŭŮŭŮɘɔɛɏɜɞɡɠ Űɟɧˊɞɡɠ ɜŬ ɡˊɖɟŮŰɖɗɞɨɜ ɞɘ ůɢŮŭɘŬůŰɘəɏɠ Ŭɟɢɏɠ Űɖɠ ŮˊŮəŰŬůɘɛɧŰɖŰŬɠ əŬɘ Űɖɠ 

ˊɟɞůŬɟɛɞůŰɘəɧŰɖŰŬɠ ŮɑɜŬɘ ɖ ɡɚɞˊɞɑɖůɖ ɛɘŬɠ ŰɛɖɛŬŰɘəɐɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ (modular architecture) [421]. ɆŮ ŬɡŰɏɠ Űɘɠ 

ŬɟɢɘŰŮəŰɞɜɘəɏɠ ɞɘ ɣɖűɘŬəɏɠ ɡˊɖɟŮůɑŮɠ ˊɟɞůűɏɟɞɜŰŬɘ ɛɏůŬ Ŭˊɧ ɝŮɢɤɟɘůŰɎ ɚŮɘŰɞɡɟɔɘəɎ ŰɛɐɛŬŰŬ. ɇɡɢɧɜ 

ˊɟɞůɗɐəɖ/Űɟɞˊɞˊɞɑɖůɖ/ŬűŬɑɟŮůɖ ɛɘŬɠ ɣɖűɘŬəɐɠ ɡˊɖɟŮůɑŬɠ ŭŮɜ ɏˊŮŰŬɘ ŬɚɚŬɔɏɠ ůŮ ɧɚɞ Űɞ ůɨůŰɖɛŬ ŬɚɚɎ ɛɧɜɞ ůŰɞ 

 
37 https://en.wikipedia.org/wiki/WiMAX 
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ɚŮɘŰɞɡɟɔɘəɧ ŰɛɐɛŬ ˊɞɡ Űɖɜ ɡˊɞůŰɖɟɑɕŮɘ. ɇŬɡŰɧɢɟɞɜŬ, ɞɘ ŰɛɖɛŬŰɘəɏɠ ŬɟɢɘŰŮəŰɞɜɘəɏɠ ŭɖɛɘɞɡɟɔɞɨɜ Űɘɠ ˊɟɞɦˊɞɗɏůŮɘɠ 

ɔɘŬ ŬůűŬɚɐ ˊŮɟɘɓɎɚɚɞɜŰŬ. 

 

3.3.2 ɇŬɡŰɧɢɟɞɜɖ ɉɟɐůɖ əŬɘ ɉŬɛɖɚɧɠ ɉɟɧɜɞɠ ȷˊɧəɟɘůɖɠ 

ɇŬ ůɨɔɢɟɞɜŬ ɣɖűɘŬəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ əŬɘ əŬŰô ŮˊɏəŰŬůɖ ŰŬ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ, ˊɟɞůűɏɟɞɡɜ ůɡɜɐɗɤɠ 

ˊɞɚɚɏɠ əŬɘ ŭɘŬűɞɟŮŰɘəɏɠ ɡˊɖɟŮůɑŮɠ ɔɘŬ ɜŬ ɘəŬɜɞˊɞɘɐůɞɡɜ Űɞɡɠ ɢɟɐůŰŮɠ Űɞɡɠ. ȽŭɘŬɘŰɏɟɤɠ ŰŬ ˊŮɟɘɓɎɚɚɞɜŰŬ ˊɞɡ 

ŬˊŮɡɗɨɜɞɜŰŬɘ Űɧůɞ ůŰɞ Ůɡɟɨ əɞɘɜɧ ɧůɞ əŬɘ ůŮ Ůɘŭɘəɞɨɠ ŮˊɘɕɖŰɞɨɜ ɜŬ ˊɟɞůŮɚəɨůɞɡɜ ɛŮɔɎɚɞ Ŭɟɘɗɛɧ ɢɟɖůŰɩɜ ɛɏůŬ 

Ŭˊɧ Űɘɠ ɡˊɖɟŮůɑŮɠ əŬɘ Űɞ ˊŮɟɘŮɢɧɛŮɜɧ Űɞɡɠ. ȾɎˊɞɘɞɘ Ŭˊɧ Űɞɡɠ ɢɟɐůŰŮɠ ˊɟɞůˊŮɚŬɨɜɞɡɜ Űɘɠ ɡˊɖɟŮůɑŮɠ ɛɏůɤ 

ŮˊɘŰɟŬˊɏɕɘɤɜ ɡˊɞɚɞɔɘůŰɩɜ, Ɏɚɚɞɘ Ŭˊɧ əɘɜɖŰɏɠ ůɡůəŮɡɏɠ əŬɘ Ɏɚɚɞɘ Ŭˊɧ űɞɟŮŰɏɠ ůɡůəŮɡɏɠ (wearables). Ⱥə Űɤɜ 

ˊɟŬɔɛɎŰɤɜ ŬɡŰɞɑ ɞɘ ɢɟɐůŰŮɠ ɗŬ ˊɟɞůˊŮɚɎůɞɡɜ Űɘɠ ɣɖűɘŬəɏɠ ɡˊɖɟŮůɑŮɠ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ŰŬɡŰɧɢɟɞɜŬ. Ⱥˊɞɛɏɜɤɠ, 

ɞ ůɢŮŭɘŬůɛɧɠ Ůɜɧɠ ɣɖűɘŬəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ˊɟɏˊŮɘ ɜŬ ɏɢŮɘ ůŬɜ Ŭɟɢɐ Űɖɜ ɡˊɞůŰɐɟɘɝɖ Űɖɠ ŰŬɡŰɧɢɟɞɜɖɠ ɢɟɐůɖɠ Űɤɜ 

ɡˊɖɟŮůɘɩɜ Űɞɡ Ŭˊɧ ˊɞɚɚɞɨɠ ɢɟɐůŰŮɠ ɛŮ ŮŰŮɟɞɔŮɜŮɑɠ ůɡůəŮɡɏɠ ˊɟɧůɓŬůɖɠ [423]. Ⱥˊɘˊɚɏɞɜ, Űɞ ůɨůŰɖɛŬ ɗŬ ˊɟɏˊŮɘ 

ɜŬ ŮˊɘŰɡɔɢɎɜŮɘ Űɖɜ ɡˊɞůŰɐɟɘɝɖ ŬɡŰɐ ɢɤɟɑɠ ɜŬ ɢɎɜŮɘ ůŮ Ŭˊɧŭɞůɖ ɐ ɜŬ ˊŬɟɞɡůɘɎɕŮɘ ŬůŰɎɗŮɘŮɠ. ȰɜŬ ůɨɔɢɟɞɜɞ 
ɣɖűɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ ˊɟɏˊŮɘ ɜŬ ůɢŮŭɘɎɕŮŰŬɘ ɛŮ Űɟɧˊɞ ˊɞɡ ɜŬ ŮɑɜŬɘ ŬˊɞŭɞŰɘəɧ. ȼ Ŭˊɧŭɞůɖ Ůɜɧɠ ůɡůŰɐɛŬŰɞɠ 

ŮˊɖɟŮɎɕŮŰŬɘ Ŭˊɧ ˊɞɚɚɏɠ ůɡɜɘůŰŬɛɏɜŮɠ ɧˊɤɠ ɖ ŰŬɢɨŰɖŰŬ ɐ Ŭɚɚɘɩɠ ɞ ɢŬɛɖɚɧɠ ɢɟɧɜɞɠ Ŭˊɧəɟɘůɖɠ [426, 427]. Ƀɘ 

ɢɟɐůŰŮɠ ɛɘŬɠ ŭɘŬŭɘəŰɡŬəɐɠ ˊɞɚɘŰɘůɛɘəɐɠ ˊɚŬŰűɧɟɛŬɠ ŬɜŬɛɏɜɞɡɜ ɔɟɐɔɞɟɞ űɧɟŰɤɛŬ Űɤɜ ɘůŰɞůŮɚɑŭɤɜ əŬɘ ůŰɘɔɛɘŬɑŬ 

ɢɟɐůɖ Űɤɜ ɡˊɖɟŮůɘɩɜ Űɞɡ ůɡůŰɐɛŬŰɞɠ. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɏɜŬ ůɨůŰɖɛŬ ŮɑɜŬɘ Ŭɟɔɧ, ŭɖɚŬŭɐ ɏɢŮɘ ɡɣɖɚɞɨɠ ɢɟɧɜɞɡɠ 

Ŭˊɧəɟɘůɖɠ, ɛˊɞɟŮɑ ɜŬ ŮɔəŬŰŬɚŮɘűɗŮɑ Ŭˊɧ Űɞɡɠ ɢɟɐůŰŮɠ Űɞɡ [425]. 

ȼ ŬˊɞŭɞŰɘəɐ ɡˊɞůŰɐɟɘɝɖ Űɖɠ ŰŬɡŰɧɢɟɞɜɖɠ ɢɟɐůɖɠ əŬɘ Űɤɜ ɢŬɛɖɚɩɜ ɢɟɧɜɤɜ Ŭˊɧəɟɘůɖɠ ɛˊɞɟŮɑ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ɛŮ 

ŭɘŬűɧɟɞɡɠ Űɟɧˊɞɡɠ. ȰɜŬɠ Űɟɧˊɞɠ ŮɑɜŬɘ ɖ ɢɟɐůɖ Űɞɡ əŬŰɎɚɚɖɚɞɡ ŰŮɢɜɞɚɞɔɘəɞɨ Ůɝɞˊɚɘůɛɞɨ ɧˊɤɠ ɏɜŬɠ ůɨɔɢɟɞɜɞɠ 

ŮɝɡˊɖɟŮŰɖŰɐɠ (server) ˊɞɡ ŮˊŮɝŮɟɔɎɕŮŰŬɘ ˊŬɟɎɚɚɖɚŬ ˊɞɚɚɏɠ ůɡɜŭɏůŮɘɠ ŰŬɡŰɧɢɟɞɜŬ əŬɘ ɏɢŮɘ ɛŮɔɎɚɖ ŮˊŮɝŮɟɔŬůŰɘəɐ 

ɘůɢɨ [422]. ȰɜŬɠ ŭŮɨŰŮɟɞɠ Űɟɧˊɞɠ ŮɑɜŬɘ ɖ Ůˊɘɚɞɔɐ ɛɘŬɠ ŰɛɖɛŬŰɘəɐɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ ůŰɖɜ ɞˊɞɑŬ ɞ ɧɔəɞɠ Űɖɠ ŮɟɔŬůɑŬɠ 

əŬŰŬɜɏɛŮŰŬɘ ůŰŬ ɚŮɘŰɞɡɟɔɘəɎ ŰɛɐɛŬŰŬ ɛŮ ŬˊɞŭɞŰɘəɧ Űɟɧˊɞ, ŬˊɞűŮɨɔɞɜŰŬɠ ůɡɛűɞɟɐůŮɘɠ [421]. ȰɜŬɠ Ɏɚɚɞɠ Űɟɧˊɞɠ 

ŮɑɜŬɘ ɖ ɢɟɐůɖ ůɤůŰɩɜ ɛɞɜŰɏɚɤɜ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ɔɘŬ Űɞ ɚɞɔɘůɛɘəɧ ˊɞɡ ɡɚɞˊɞɘŮɑ Űɘɠ ɣɖűɘŬəɏɠ ɡˊɖɟŮůɑŮɠ, ɧˊɤɠ 

ŮɑɜŬɘ ɞ ŬɜŰɘəŮɘɛŮɜɞůŰɟŮűɐɠ ˊɟɞɔɟŬɛɛŬŰɘůɛɧɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ Űɖ ɚɞɔɘəɐ Űɤɜ ůŰɘɔɛɘɧŰɡˊɤɜ (instances) əŬɘ ɖ 

ˊŬɟɎɚɚɖɚɖ ŮˊŮɝŮɟɔŬůɑŬ (parallel processing) ˊɞɡ ůŰɖɟɑɕŮŰŬɘ ůŰŬ ɜɐɛŬŰŬ (threads) [424]. 

 

3.3.3 ɄɞɘɧŰɖŰŬ ɈˊɖɟŮůɘɩɜ / ȾɧůŰɞɠ 

ȰɜŬɠ Ŭˊɧ Űɞɡɠ əŮɜŰɟɘəɧŰŮɟɞɡɠ ɎɝɞɜŮɠ ˊɞɡ ɡˊɞůŰɖɟɑɕŮɘ Űɖ ɓɘɤůɘɛɧŰɖŰŬ Ůɜɧɠ ůɨɔɢɟɞɜɞɡ ɣɖűɘŬəɞɨ 

ˊŮɟɘɓɎɚɚɞɜŰɞɠ ɔɘŬ Űɞɜ ɄɞɚɘŰɘůɛɧ ŮɑɜŬɘ ɖ ɓŮɚŰɘůŰɞˊɞɑɖůɖ Űɞɡ ɚɧɔɞɡ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɤɜ ɡˊɖɟŮůɘɩɜ Űɞɡ ůɡůŰɐɛŬŰɞɠ 

ɤɠ ˊɟɞɠ Űɞ əɧůŰɞɠ ůɢŮŭɘŬůɛɞɨ, ɡɚɞˊɞɑɖůɖɠ, Ŭɝɘɞɚɧɔɖůɖɠ əŬɘ ůɡɜŰɐɟɖůɐɠ Űɞɡ [413, 414]. ȷɡŰɧ Űɞ əɧůŰɞɠ 

ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŭɘɎűɞɟŮɠ ůɡɜɘůŰɩůŮɠ ɧˊɤɠ Űɞ əɧůŰɞɠ Űɞɡ ŰŮɢɜɞɚɞɔɘəɞɨ Ůɝɞˊɚɘůɛɞɨ ˊɞɡ ɡˊɞůŰɖɟɑɕŮɘ Űɞ ůɨůŰɖɛŬ. 

ȯɚɚɖ ůɡɜɘůŰɩůŬ əɧůŰɞɡɠ ŮɑɜŬɘ ɞɘ ŮɟɔŬŰɞɩɟŮɠ ˊɞɡ ŬˊŬɘŰɞɨɜŰŬɘ ɔɘŬ Űɞ ůɢŮŭɘŬůɛɧ, Űɖɜ ɡɚɞˊɞɑɖůɖ əŬɘ Űɖɜ 

Ŭɝɘɞɚɧɔɖůɖ Űɞɡ Ŭˊɧ Ůɘŭɘəɞɨɠ Űɖɠ Ʉɚɖɟɞűɞɟɘəɐɠ əŬɘ Űɤɜ ůŮɜŬɟɑɤɜ ɢɟɐůɖɠ Ŭˊɧ Ůɘŭɘəɞɨɠ Űɞɡ ˊɞɚɘŰɘůɛɘəɞɨ ˊŮŭɑɞɡ 

ˊɞɡ ɡˊɞůŰɖɟɑɕŮɘ. ɇɏɚɞɠ, ůŰɞ əɧůŰɞɠ ůɡɛˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ əŬɘ ɞɘ ŮɟɔŬŰɞɩɟŮɠ ˊɞɡ ŬˊŬɘŰɞɨɜŰŬɘ ɔɘŬ Űɖ ůɡɜŰɐɟɖůɖ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ Ŭˊɧ Űɞɡɠ ŭɘŬɢŮɘɟɘůŰɏɠ Űɞɡ. ȼ ɎəɟɘŰɖ ŮɚŬɢɘůŰɞˊɞɑɖůɖ Űɞɡ əɧůŰɞɡɠ ɛˊɞɟŮɑ ɜŬ ɛɖɜ ɏɢŮɘ ŰŬ ŮˊɘɗɡɛɖŰɎ 

ŬˊɞŰŮɚɏůɛŬŰŬ Ŭűɞɨ ˊɘɗŬɜɧŰŬŰŬ ɗŬ ůɡɜɞŭŮɡŰŮɑ Ŭˊɧ ˊŰɩůɖ ůŰɖɜ ˊɞɘɧŰɖŰŬ Űɤɜ ˊɟɞůűŮɟɧɛŮɜɤɜ ɡˊɖɟŮůɘɩɜ [414]. 

Ⱥˊɞɛɏɜɤɠ, əŬŰɎ Űɖ ůɢŮŭɑŬůɖ Ůɜɧɠ ůɨɔɢɟɞɜɞɡ ɣɖűɘŬəɞɨ ˊɞɚɘŰɘůɛɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɖ ɖ ůɡůɢɏŰɘůɖ 

Űɞɡ əɧůŰɞɡɠ ɛŮ:  

¶ Űɖɜ ˊɞɘɧŰɖŰŬ Űɤɜ ˊŬɟŮɢɧɛŮɜɤɜ ɡˊɖɟŮůɘɩɜ,  

¶ Űɘɠ ŭɡɜŬŰɧŰɖŰŮɠ Ŭɝɘɞˊɞɑɖůɖɠ Űɤɜ ɡˊɖɟŮůɘɩɜ,  

¶ Űɞɜ ˊɟɞɦˊɞɚɞɔɘůɛɧ ˊɞɡ ŮɑɜŬɘ ůŮ ɗɏůɖ ɜŬ ŬűɘŮɟɩůŮɘ ɞ űɞɟɏŬɠ ˊɞɡ Űɞ ɚŮɘŰɞɡɟɔŮɑ,  

¶ Űɞɡɠ ůŰɧɢɞɡɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɧˊɤɠ ŬɡŰɏɠ ɏɢɞɡɜ ŭɘŬŰɡˊɤɗŮɑ Ŭˊɧ Űɞɜ űɞɟɏŬ, əŬɘ  

¶ Űɞɜ ŬɜŰŬɔɤɜɘůɛɧ Ŭˊɧ ˊŬɟɧɛɞɘŬ ůɡůŰɐɛŬŰŬ.  
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Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ɏɜŬɠ űɞɟɏŬɠ ɧˊɤɠ Űɞ ɀɞɡůŮɑɞ Űɞɡ ȿɞɨɓɟɞɡ ɏɢŮɘ Űɖɜ ɞɘəɞɜɞɛɘəɐ ŭɡɜŬŰɧŰɖŰŬ əŬɘ Űɖɜ 

ɡˊɞŭɞɛɐ ɜŬ ŭɖɛɘɞɡɟɔɐůŮɘ əŬɘ ɜŬ ůɡɜŰɖɟɐůŮɘ ɏɜŬ ɣɖűɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ ˊɞɡ ɏɢŮɘ ɛŮɔŬɚɨŰŮɟɞ əɧůŰɞɠ, ŬɚɚɎ 

ˊɟɞůűɏɟŮɘ ˊŮɟɘůůɧŰŮɟŮɠ, əŬɚɨŰŮɟŮɠ əŬɘ ˊɘɞ əŬɘɜɞŰɧɛŮɠ ɣɖűɘŬəɏɠ ɡˊɖɟŮůɑŮɠ  ůŮ ůɢɏůɖ ɛŮ ɛɘŬ ŭɖɛɧůɘŬ ɓɘɓɚɘɞɗɐəɖ 

ˊɞɡ ɗɏɚŮɘ ɜŬ ˊɟɞůŮɚəɨůŮɘ Űɞ ɜŮɧŰŮɟɞ əɞɘɜɧ ŮˊŮɜŭɨɞɜŰŬɠ ůŰɖ ɚŮɘŰɞɡɟɔɑŬ əŬɘɜɞŰɧɛɤɜ ɣɖűɘŬəɩɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ ɗŬ 

ŬɝɘɞˊɞɘɐůŮɘ ɔɘŬ ɜŬ əŬɚɨɣŮɘ Űɞ əɧůŰɞɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ. Ⱥˊɘˊɚɏɞɜ, ɏɜŬ ůɨɔɢɟɞɜɞ ɣɖűɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ ˊɞɡ 

ˊɟɞůűɏɟŮɘ ɡˊɖɟŮůɑŮɠ ɣɖűɘŬəɐɠ ŬɜŬəŬŰŬůəŮɡɐɠ ŬɟɢŬɘɞɚɞɔɘəɩɜ ŮɡɟɖɛɎŰɤɜ əŬɘ ŬˊŮɡɗɨɜŮŰŬɘ ůŮ Ůɘŭɘəɞɨɠ ɔɘŬ ɜŬ Űɞ 

ŬɔɞɟɎůɞɡɜ, ŭŮɜ ɛˊɞɟŮɑ ɜŬ ɛɖɜ ɡɚɞˊɞɘɐůŮɘ ɛɘŬ ɡˊɖɟŮůɑŬ ŰɟɘůŭɘɎůŰŬŰɖɠ ɛɞɜŰŮɚɞˊɞɑɖůɖɠ ɔɘŬŰɑ ɗŬ ɛŮɑɜŮɘ ˊɑůɤ ůŮ 

ůɢɏůɖ ɛŮ ŬɜŰŬɔɤɜɘůŰɘəɎ ůɡůŰɐɛŬŰŬ ˊɞɡ ɡˊɞůŰɖɟɑɕɞɡɜ ŬɡŰɐ Űɖ ŭɡɜŬŰɧŰɖŰŬ.  

 

3.3.4 ɈˊɖɟŮůɑŮɠ ɔɘŬ əɘɜɞɨɛŮɜɞɡɠ ɢɟɐůŰŮɠ 

ȰɜŬ ůɨɔɢɟɞɜɞ ɣɖűɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ ɔɘŬ Űɞɜ ɄɞɚɘŰɘůɛɧ ŮɑɜŬɘ ůɖɛŬɜŰɘəɧ ɜŬ ůɢŮŭɘɎɕŮŰŬɘ ɛŮ ŰɏŰɞɘɞ Űɟɧˊɞ ˊɞɡ ɜŬ 

ˊɟɞůűɏɟŮɘ ɡˊɖɟŮůɑŮɠ ůŮ əɘɜɖŰɞɨɠ ɢɟɐůŰŮɠ [236, 412]. ȹɘůŮəŬŰɞɛɛɨɟɘŬ Ŭɜɗɟɩˊɤɜ ŭɘŬɗɏŰɞɡɜ ɏɜŬ ɏɝɡˊɜɞ əɘɜɖŰɧ 

Űɖɚɏűɤɜɞ ɐ ɛɘŬ ŰŬɛˊɚɏŰŬ ˊɞɡ ɡˊɞůŰɖɟɑɕŮɘ ɏɜŬ ˊɚɐɗɞɠ Ŭˊɧ əɘɜɖŰɏɠ ŮűŬɟɛɞɔɏɠ. ŪŮɤɟŮɑŰŬɘ ˊɚɏɞɜ ŭŮŭɞɛɏɜɞ ɧŰɘ ɞɘ 

ɢɟɐůŰŮɠ ɗŬ ŬˊɞɚŬɛɓɎɜɞɡɜ əɘɜɖŰɏɠ ɡˊɖɟŮůɑŮɠ ŬɜŮɝɎɟŰɖŰŬ Ŭˊɧ Űɞ ɢɟɧɜɞ əŬɘ Űɖɜ ŰɞˊɞɗŮůɑŬ ˊɞɡ ɓɟɑůəɞɜŰŬɘ. 

ȷɜɎɚɞɔŬ ɛŮ Űɞ ůəɞˊɧ əŬɘ Űɞ əɞɘɜɧ ůŰɞ ɞˊɞɑɞ ŬˊŮɡɗɨɜŮŰŬɘ, ɏɜŬ ɣɖűɘŬəɧ ˊɞɚɘŰɘůɛɘəɧ ˊŮɟɘɓɎɚɚɞɜ ŮɑɜŬɘ ůɖɛŬɜŰɘəɧ 

ɜŬ ˊɟɞůűɏɟŮɘ ŮɑŰŮ əɘɜɖŰɏɠ ŮűŬɟɛɞɔɏɠ ɛŮ ˊɚɞɨůɘŮɠ ŭɡɜŬŰɧŰɖŰŮɠ ɐ ˊɟɧůɓŬůɖ ɛɏůɤ Űɞɡ ŭɘŬŭɘəŰɨɞɡ ůŰɘɠ 

ɚŮɘŰɞɡɟɔɘəɧŰɖŰɏɠ Űɞɡ Ŭˊɧ Űɖɜ əɘɜɖŰɐ ůɡůəŮɡɐ. ȼ ŬɜɎɔəɖ ɔɘŬ ɡˊɞůŰɐɟɘɝɖ ɡˊɖɟŮůɘɩɜ ɔɘŬ əɘɜɞɨɛŮɜɞɡɠ ɢɟɐůŰŮɠ ɏɢŮɘ 

ɔɑɜŮɘ ŬɜŰɘɚɖˊŰɐ Ŭˊɧ ɏɜŬɜ ɛŮɔɎɚɞ Ŭɟɘɗɛɧ ůɨɔɢɟɞɜɤɜ ɣɖűɘŬəɩɜ ˊɞɚɘŰɘůɛɘəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ [194, 197, 198, 199, 

200].  

 

3.3.5 ɇŮɢɜɘəɏɠ ɃˊŰɘəɞˊɞɑɖůɖɠ ɊɖűɘŬəɩɜ ɄɞɚɘŰɘůɛɘəɩɜ ȹŮŭɞɛɏɜɤɜ 

ȼ ɞˊŰɘəɞˊɞɑɖůɖ Űɤɜ ˊɞɚɘŰɘůɛɘəɩɜ ˊɚɖɟɞűɞɟɘɩɜ ŮɑɜŬɘ ɛɘŬ ˊɞɚɨ ůɖɛŬɜŰɘəɐ ˊŰɡɢɐ Ůɜɧɠ ůɨɔɢɟɞɜɞɡ ɣɖűɘŬəɞɨ 

ˊɞɚɘŰɘůɛɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ. Ƀɘ Windhager, Federico, Schreder əŬɘ Glinka ŬɜŬűɏɟɞɡɜ ɧŰɘ çɞɘ ůɢŮŭɘŬůŰɏɠ 

ˊɞɚɘŰɘůɛɘəɩɜ ŭɘŮˊŬűɩɜ ˊɟɏˊŮɘ ɜŬ ɓɟɞɡɜ ɜɏɞɡɠ Űɟɧˊɞɡɠ ŬɜŬˊŬɟɎůŰŬůɖɠ ˊɏɟŬ Ŭˊɧ Űɞɜ əɞɘɜɧŰɡˊɞ Űɟɧˊɞ ŬɜŬɕɐŰɖůɖɠ 

ɛŮ ɓɎůɖ ɧɟɞɡɠè [428]. Ƀɘ ůɢŮŭɘŬůŰɏɠ Ůɜɧɠ ɣɖűɘŬəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ˊɞɡ ŭɘŬɢŮɘɟɑɕŮŰŬɘ ˊɞɚɘŰɘůɛɘəɎ ŭŮŭɞɛɏɜŬ 

ɞűŮɑɚɞɡɜ ɜŬ Ůˊɘɚɏɝɞɡɜ Űɘɠ əŬŰɎɚɚɖɚŮɠ ŰŮɢɜɘəɏɠ ɞˊŰɘəɞˊɞɑɖůɖɠ Űɤɜ ˊɞɚɘŰɘůɛɘəɩɜ ŭŮŭɞɛɏɜɤɜ, ŬɜɎɚɞɔŬ ɛŮ Űɞ əɞɘɜɧ 

ůŰɞ ɞˊɞɑɞ ŬˊŮɡɗɨɜŮŰŬɘ Űɞ ůɨůŰɖɛŬ əŬɘ Űɞ ůəɞˊɧ Űɞɡ ůɡůŰɐɛŬŰɞɠ [428]. ȰɜŬ ˊŮɟɘɓɎɚɚɞɜ ˊɞɡ ŬˊŮɡɗɨɜŮŰŬɘ ŮɑŰŮ ůŮ 

Ůɘŭɘəɞɨɠ əŬɘ ŮˊŬɔɔŮɚɛŬŰɑŮɠ Űɞɡ ɄɞɚɘŰɘůɛɞɨ ŮɑŰŮ ůŰɞ Ůɡɟɨ əɞɘɜɧ ˊɟɏˊŮɘ ɜŬ ˊɟɞɓɎɚɚŮɘ ŰŬ ˊɞɚɘŰɘůɛɘəɎ ŭŮŭɞɛɏɜŬ ˊɞɡ 

ŭɘŬɢŮɘɟɑɕŮŰŬɘ, ɛŮ Űɟɧˊɞ ˊɞɡ ɜŬ ŭɑɜŮɘ ɓɎůɖ Űɧůɞ ůŰɞɜ ˊɚɞɨŰɞ Űɖɠ ˊɟɞɓŬɚɚɧɛŮɜɖɠ ˊɚɖɟɞűɞɟɑŬɠ ɧůɞ əŬɘ ůŰɖɜ 

ŬɘůɗɖŰɘəɐ Űɖɠ ˊɟɞɓɞɚɐɠ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɏůŰɤ ɧŰɘ ɏɜŬ ˊŮɟɘɓɎɚɚɞɜ ŭɘŬɢŮɘɟɑɕŮŰŬɘ Űɞ ɛɞɡůɘəɧ ŬɟɢŮɑɞ ɛɘŬɠ ˊŮɟɘɞɢɐɠ 

əŬɘ ŬˊŮɡɗɨɜŮŰŬɘ ůŮ Ůɘŭɘəɞɨɠ ɛɞɡůɘəɞɚɧɔɞɡɠ. Ƀɘ ɢɟɐůŰŮɠ ŬɡŰɞɑ Ůˊɘɗɡɛɞɨɜ ɜŬ ˊɟɞɓɎɚɚɞɜŰŬɘ ɧɚŮɠ ɞɘ ˊɚɖɟɞűɞɟɑŮɠ 

ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ ɏɜŬ ɛɞɡůɘəɧ ŬɜŰɘəŮɑɛŮɜɞ ɧˊɤɠ ɞɘ ŭɖɛɘɞɡɟɔɞɑ, ɖ ɢɟɞɜɞɚɞɔɑŬ, ɖ ˊŮɟɘɔɟŬűɐ, ɖ Ŭəɟɘɓɐɠ ŰɞˊɞɗŮůɑŬ 

ˊɞɡ ɏɔɘɜŮ ɖ ɣɖűɘɞˊɞɑɖůɖ Űɞɡ ŬɜŰɘəŮɘɛɏɜɞɡ, ɞ ŰŮɢɜɘəɧɠ Ůɝɞˊɚɘůɛɧɠ Űɖɠ ɣɖűɘɞˊɞɑɖůɖɠ, ɞ Űɨˊɞɠ Űɞɡ ɣɖűɘɞˊɞɘɖɛɏɜɞɡ 

ɛɞɡůɘəɞɨ ŬɟɢŮɑɞɡ ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŮ əŬɘ ɖ ˊɞɘɧŰɖŰŬ Űɖɠ ɖɢɞɔɟɎűɖůɖɠ. ũɘŬ ɜŬ ˊŬɟɞɡůɘŬůŰɞɨɜ ɧɚŮɠ ŬɡŰɏɠ ɞɘ 

ˊɚɖɟɞűɞɟɑŮɠ, ůŰɞɜ ɢɟɐůŰɖ-Ůɘŭɘəɧ ŬɟəŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɛɘŬ Ŭˊɚɐ ŰŮɢɜɘəɐ ˊɟɞɓɞɚɐɠ ɧˊɤɠ ɏɜŬɠ ˊɑɜŬəŬɠ ˊɞɡ 

ˊŮɟɘɚŬɛɓɎɜŮɘ ɧɚŮɠ Űɘɠ ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰŮɠ ɔɘŬ ɏɜŬɜ ŮˊŬɔɔŮɚɛŬŰɑŬ ɛɞɡůɘəɧ. ȺɎɜ Űɞ ɑŭɘɞ ůɨůŰɖɛŬ 

ŬˊŮɡɗɡɜɧŰŬɜ ůŰɞ əɞɘɜɧ, ŭɖɚŬŭɐ ůŮ ɛɖ Ůɘŭɘəɞɨɠ ˊɞɡ ɗɏɚɞɡɜ Ŭˊɚɩɠ ɜŬ ŮɜɖɛŮɟɤɗɞɨɜ ɔɘŬ Űɖ ɛɞɡůɘəɐ ɘůŰɞɟɑŬ Ůɜɧɠ 

Űɧˊɞɡ, ɗŬ ɐŰŬɜ əŬɚɨŰŮɟɞ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɛɘŬ ˊɘɞ ŮɜŭɘŬűɏɟɞɡůŬ əŬɘ ŭɘŬŭɟŬůŰɘəɐ ŰŮɢɜɘəɐ ɞˊŰɘəɞˊɞɑɖůɖɠ. ȰɜŬ 

ŰɏŰɞɘɞ ˊŬɟɎŭŮɘɔɛŬ ŮɑɜŬɘ ɖ ŮɛűɎɜɘůɖ Űɤɜ ˊɚɖɟɞűɞɟɘŬəɩɜ ŬɜŰɘəŮɘɛɏɜɤɜ ůŬɜ ˊɘɜɏɕŮɠ ŰɞˊɞɗŮŰɖɛɏɜŮɠ ˊɎɜɤ ůŰɞ 

ɔŮɤɔɟŬűɘəɧ ɢɎɟŰɖ Űɖɠ ˊŮɟɘɞɢɐɠ, ˊɞɡ ˊŬŰɩɜŰŬɠ ˊɎɜɤ Űɞɡɠ ɞ ɢɟɐůŰɖɠ ɗŬ ˊɟɞɓɎɚɚŮɘ Űɖɜ ˊɚɖɟɞűɞɟɑŬ ˊɞɡ ůɢŮŰɑɕŮŰŬɘ 

ɛŮ Űɞ ŬɜŰɑůŰɞɘɢɞ ŰŮəɛɐɟɘɞ. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ŬɡŰɐ ɖ ˊɚɖɟɞűɞɟɑŬ ˊɞɡ ɗŬ ˊɟɞɓɚɖɗŮɑ ŭŮɜ ɗŬ ŮɑɜŬɘ Űɧůɞ ˊɚɞɨůɘŬ ɧůɞ 

ůŰɖɜ ˊɟɞɖɔɞɨɛŮɜɖ ˊŮɟɑˊŰɤůɖ, ŬɚɚɎ ɞɘ ɢɟɐůŰŮɠ ɗŬ ɚɎɓɞɡɜ Űɖɜ ˊɚɖɟɞűɞɟɑŬ ˊɞɡ Űɞɡɠ ŬɟəŮɑ ɛŮ űɘɚɘəɧ-ˊɟɞɠ-Űɞɜ-

ɢɟɐůŰɖ əŬɘ ŮɜŭɘŬűɏɟɞɜŰŬ Űɟɧˊɞ. 

ȼ ɞˊŰɘəɞˊɞɑɖůɖ ˊɞɚɘŰɘůɛɘəɩɜ ŭŮŭɞɛɏɜɤɜ əŬɘ ɔŮɜɘəɧŰŮɟŬ ŬɜɗɟɤˊɘůŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ ŭŮɜ ŮɑɜŬɘ ɛɘŬ Ŭˊɚɐ 

ɡˊɧɗŮůɖ. ɆŮ ŬɜŰɑɗŮůɖ ɛŮ ŰŬ ŮˊɘůŰɖɛɞɜɘəɎ ŭŮŭɞɛɏɜŬ Űɤɜ ɗŮŰɘəɩɜ ŮˊɘůŰɖɛɩɜ ůŰŬ ɞˊɞɑŬ ɞ Űɟɧˊɞɠ ˊŬɟɞɡůɑŬůɖɠ 
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ůɡɜɐɗɤɠ ŭŮɜ ŮɜůɤɛŬŰɩɜŮɘ Ůˊɘˊɚɏɞɜ ˊɚɖɟɞűɞɟɑŬ ůŮ ŬɡŰɎ, ɞ Űɟɧˊɞɠ ˊŬɟɞɡůɑŬůɖɠ Űɤɜ ˊɞɚɘŰɘůɛɘəɩɜ ŭŮŭɞɛɏɜɤɜ 

ɛˊɞɟŮɑ ɜŬ ɛŮŰŬɓɎɚɚŮɘ Űɞ ɑŭɘɞ Űɞ ɜɧɖɛŬ Űɞɡɠ [221, 459]. O Wesscott [428] ɝŮɢɤɟɑɕŮɘ ŰŬ ˊɞɚɘŰɘůɛɘəɎ ŭŮŭɞɛɏɜŬ Ŭˊɧ 

Ɏɚɚɞɡɠ Űɨˊɞɡɠ ŭŮŭɞɛɏɜɤɜ ɚɧɔɤ Űɤɜ ˊɚɞɨůɘɤɜ əŬɘ ŮŰŮɟɞɔŮɜɩɜ ɛŮŰŬŭŮŭɞɛɏɜɤɜ ˊɞɡ űɏɟɞɡɜ ŰŬ ɞˊɞɑŬ ůɡůɢŮŰɑɕɞɜŰŬɘ 

ɛŮ ˊɞɚɚɞɨɠ ŭɘŬűɞɟŮŰɘəɞɨɠ Űɨˊɞɡɠ ɧˊɤɠ ŮɘəɧɜŮɠ, əŮɑɛŮɜɞ, ŰŮɢɜɞɡɟɔɐɛŬŰŬ ɐ űɘɚɛ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɏůŰɤ ɧŰɘ ɏɜŬ 

ůɨůŰɖɛŬ ŭɘŬɢŮɑɟɘůɖɠ ɘůŰɞɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ ˊɟɞɓɎɚɚŮɘ ůŰɞɡɠ ɢɟɐůŰŮɠ ŰŬ ɘůŰɞɟɘəɎ ɔŮɔɞɜɧŰŬ ˊɞɡ ɞŭɐɔɖůŬɜ ůŰɞɜ 2ɞ 

ɄŬɔəɧůɛɘɞ ɄɧɚŮɛɞ ɛŮ ɢɟɞɜɞɚɞɔɘəɐ ůŮɘɟɎ ˊɎɜɤ ůŮ ɏɜŬɜ ɎɝɞɜŬ. Ƀɘ ɢɟɐůŰŮɠ ɓɚɏˊɞɡɜ Űɖɜ ŬɚɡůɑŭŬ Űɤɜ ŮɜŭɘɎɛŮůɤɜ 

ůɡɛɓɎɜŰɤɜ ˊɞɡ ɞŭɐɔɖůŬɜ ůŰɞ ɔŮɔɞɜɧɠ əŬɘ ŬɜŰɘɚŬɛɓɎɜɞɜŰŬɘ ɧŰɘ ɧɚŬ ŬɡŰɎ ŰŬ ůɡɛɓɎɜŰŬ ŮɑɜŬɘ ŬɚɚɖɚɏɜŭŮŰŬ ɛŮŰŬɝɨ 

Űɞɡɠ əŬɘ ɧŰɘ Űɞ ɏɜŬ ůɡɛɓɎɜ ɞŭɐɔɖůŮ ůŰɞ ŮˊɧɛŮɜɞ, əɎŰɘ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ɛɖɜ ɘůɢɨŮɘ ůŰɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ Ŭűɞɨ ůŰŬ 

ˊɟŬɔɛŬŰɘəɎ ɔŮɔɞɜɧŰŬ ɡˊɎɟɢŮɘ ɛŮɔɎɚɞɠ ɓŬɗɛɧɠ ŰɡɢŬɘɧŰɖŰŬɠ. ȷˊɧ Űɖɜ Ɏɚɚɖ ˊɚŮɡɟɎ, ɏůŰɤ ɏɜŬ ůɨůŰɖɛŬ ɛŮ Űɞɜ ɑŭɘɞ 

ůəɞˊɧ ˊɞɡ ˊŬɟɞɡůɘɎɕŮɘ ŰŬ ɘůŰɞɟɘəɎ ɔŮɔɞɜɧŰŬ ůŮ ɗŮɛŬŰɘəɏɠ ůɡɚɚɞɔɏɠ ɛŮ əɞɘɜɧ ɜɧɖɛŬ. ɆŰɞ ŭŮɨŰŮɟɞ ůɨůŰɖɛŬ, ŰŬ 

ůɡɛɓɎɜŰŬ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ ɏɜŬɟɝɖ Űɞɡ 2ɞɡ ɄŬɔəɞůɛɑɞɡ Ʉɞɚɏɛɞɡ ˊɟɞɓɎɚɚɞɜŰŬɘ ůŮ ůɡɚɚɞɔɏɠ, ɧˊɞɡ əɎɗŮ 

ůɡɚɚɞɔɐ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ůɡɛɓɎɜŰŬ ˊɞɡ Űɞ ɏɜŬ ɞŭɐɔɖůŮ ůŰɞ Ɏɚɚɞ əŬɗô ŬˊɧɚɡŰɞ əŬɘ ŮˊɘůŰɖɛɞɜɘəɎ ŬˊɞŭŮŭŮɘɔɛɏɜɞ 

Űɟɧˊɞ. Ƀ ɢɟɐůŰɖɠ Űɞɡ ŭŮɨŰŮɟɞɡ ůɡůŰɐɛŬŰɞɠ ɛˊɞɟŮɑ ɜŬ əŬŰŬɜɞɐůŮɘ əŬɚɨŰŮɟŬ Űɖ ɓŬɟɨŰɖŰŬ ˊɞɡ ŮɑɢŮ ɖ əɎɗŮ ůɡɚɚɞɔɐ 

əŬɘ Űɞ əɎɗŮ ůɡɛɓɎɜ Űɖɠ ůɡɚɚɞɔɐɠ ůŰɞ ŰŮɚɘəɧ ɔŮɔɞɜɧɠ, ŭɖɚŬŭɐ Űɖɜ ɏɜŬɟɝɖ Űɞɡ ˊɞɚɏɛɞɡ. ȷɜŬɚɡŰɘəɧŰŮɟŬ, ůŰɞ 

ŭŮɨŰŮɟɞ ůɨůŰɖɛŬ ɛɘŬ ůɡɚɚɞɔɐ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ˊŮɟɘɏɢŮɘ ɧɚŬ ŰŬ ɔŮɔɞɜɧŰŬ ˊɞɡ ɞŭɐɔɖůŬɜ ůŰɖɜ ŬɜɎŭŮɘɝɖ Űɞɡ ɉɑŰɚŮɟ 

ůŰɖ ũŮɟɛŬɜɘəɐ ȾŬɔəŮɚŬɟɑŬ Ŭˊɧ Űɖɜ ɑŭɟɡůɖ Űɞɡ NSDAP ɏɤɠ Űɞ əɎɣɘɛɞ Űɖɠ ɔŮɟɛŬɜɘəɐɠ ɓɞɡɚɐɠ əŬɘ Űɖɜ ˊŬɟɎŭɞůɖ 

Űɖɠ ŮɝɞɡůɑŬɠ Ŭˊɧ Űɞɜ ˊɟɧŮŭɟɞ ɉɑɜŰŮɛˊɞɡɟɔə, Ůɜɩ ɛɘŬ Ɏɚɚɖ ůɡɚɚɞɔɐ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ˊŮɟɘɚŬɛɓɎɜŮɘ ɧɚŬ ŰŬ 

ůɡɛɓɎɜŰŬ Ŭˊɧ Űɖ ůɡɛűɤɜɑŬ Űɤɜ ɄŬɟɘůɑɤɜ ɔɘŬ Űɖ ɚɐɝɖ Űɞɡ 1ɞɡ ɄŬɔəɞůɛɑɞɡ Ʉɞɚɏɛɞɡ ɛɏɢɟɘ Űɞ əɎɣɘɛɞ Űɖɠ 

ũŮɟɛŬɜɘəɐɠ ȸɞɡɚɐɠ. Ƀ ɢɟɐůŰɖɠ əŬŰŬɜɞŮɑ ɎɛŮůŬ Űɞɜ Űɟɧˊɞ ɛŮ Űɞɜ ɞˊɞɑɞ ɞ ɉɑŰɚŮɟ ŬɜɏɓɖəŮ ůŰɖɜ ŮɝɞɡůɑŬ, ŰŬ ɛɏůŬ 

əŬɘ Űɞɡɠ Ŭɜɗɟɩˊɞɡɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɑɖůŮ əŬɘ Űɖ ɓŬɟɨŰɖŰŬ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ɔŮɔɞɜɧŰɞɠ ůŰɖɜ ɏɜŬɟɝɖ Űɞɡ 2ɞɡ 

ɄŬɔəɞůɛɑɞɡ Ʉɞɚɏɛɞɡ, Ůɜɩ ŬɜŰɘɚŬɛɓɎɜŮŰŬɘ Űɞ ɚɧɔɞ Űɖɠ ŮˊɘəɟɎŰɖůɖɠ Űɞɡ ɉɑŰɚŮɟ ůŰɖ ɔŮɟɛŬɜɘəɐ əɞɘɜɤɜɑŬ ɤɠ 

ŬˊɞŰɏɚŮůɛŬ Űɤɜ ŮˊŬɢɗɩɜ ɧɟɤɜ Űɖɠ ůɡɛűɤɜɑŬɠ Ůɘɟɐɜɖɠ ɛŮŰŬɝɨ Űɤɜ ŭɡɜɎɛŮɤɜ Űɖɠ ȷɜŰɎɜŰ əŬɘ Űɞɡ ȯɝɞɜŬ ɛɏůɤ Űɖɠ 

Ɏɚɚɖɠ ůɡɚɚɞɔɐɠ. ɆŰɞ ˊɟɩŰɞ ůɨůŰɖɛŬ, ɧɚŬ ŰŬ ˊŬɟŬˊɎɜɤ ɔŮɔɞɜɧŰŬ Űɤɜ ŭɨɞ ůɡɚɚɞɔɩɜ ɗŬ ˊɟɞɓŬɚɚɧŰŬɜ ůŮ ɏɜŬɜ 

ɎɝɞɜŬ ɛŮ Ŭˊɚɐ ɢɟɞɜɞɚɞɔɘəɐ ůŮɘɟɎ, əŬɗɘůŰɩɜŰŬɠ ŭɨůəɞɚɖ Űɖɜ əŬŰŬɜɧɖůɖ Ŭˊɧ Űɞɡɠ ɢɟɐůŰŮɠ Űɤɜ ŬɘŰɑɤɜ ˊɞɡ 

ɞŭɐɔɖůŬɜ ůŰɞɜ ˊɧɚŮɛɞ ɐ Űɖ ɓŬɟɨŰɖŰŬ ˊɞɡ ŮɑɢŮ Űɞ əɎɗŮ ɔŮɔɞɜɧɠ ůŰɞ ŰŮɚɘəɧ ŬˊɞŰɏɚŮůɛŬ. 

ɆŰɖ ůɡɜɏɢŮɘŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɛɘŬ ůŮɘɟɎ Ŭˊɧ ŰŮɢɜɘəɏɠ ɞˊŰɘəɞˊɞɑɖůɖɠ Űɤɜ ˊɞɚɘŰɘůɛɘəɩɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ Ŭˊɧ ɣɖűɘŬəɎ ˊɞɚɘŰɘůɛɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ əŬɘ ŮɑɜŬɘ Ŭˊɚɏɠ ůŰɖɜ ɡɚɞˊɞɑɖůɖ. ɆŰɖ ŭɘŬŰɟɘɓɐ ŬɡŰɐ, 

ŮˊɘəŮɜŰɟɤɜɧɛŬůŰŮ ůŰɘɠ ŰŮɢɜɘəɏɠ ɞˊŰɘəɞˊɞɑɖůɖɠ ˊɞɡ ŮɑɜŬɘ ɞɘ ˊɘɞ əɞɘɜɏɠ ůŰɖ ŭɘŮɗɜɐ ɓɘɓɚɘɞɔɟŬűɑŬ [428].  Ʉɘɞ 

ůɡɔəŮəɟɘɛɏɜŬ: 

1. ũŮɤɔɟŬűɘəɞɑ ɉɎɟŰŮɠ: Ƀɘ ɔŮɤɔɟŬűɘəɞɑ ɢɎɟŰŮɠ ˊŬɟɞɡůɘɎɕɞɡɜ ˊɞɚɘŰɘůɛɘəɎ ŭŮŭɞɛɏɜŬ, ɞɟɔŬɜɤɛɏɜŬ ůŮ 

ŬɜŰɘəŮɑɛŮɜŬ, ɛŮ ɓɎůɖ Űɖɜ ŰɞˊɞɗŮůɑŬ ɛŮ Űɖɜ ɞˊɞɑŬ ůɢŮŰɑɕɞɜŰŬɘ ŰŬ ŭŮŭɞɛɏɜŬ ŬɡŰɎ (ȺɘəɧɜŬ 3.1). Ƀɘ ɢɎɟŰŮɠ 

ŮɑɜŬɘ ŭɘŬŭɟŬůŰɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ůŰŬ ɞˊɞɑŬ ɞ ɢɟɐůŰɖɠ ɛˊɞɟŮɑ ɛŮ űɘɚɘəɧ əŬɘ Ůɨəɞɚɞ Űɟɧˊɞ ɜŬ ŬɜŬɕɖŰɐůŮɘ 

ˊɞɚɘŰɘůɛɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ. ȸŬůɘəɧ ɢŬɟŬəŰɖɟɘůŰɘəɧ Űɤɜ ɔŮɤɔɟŬűɘəɩɜ ɢŬɟŰɩɜ ŮɑɜŬɘ ɧŰɘ ˊɟɞɓɎɚɚɞɡɜ Űɖɜ 

əɎɗŮ ˊɚɖɟɞűɞɟɑŬ ɛŮ ŭɖɛɞəɟŬŰɘəɧ Űɟɧˊɞ, Ŭűɞɨ ɧɚŮɠ ɞɘ ˊɚɖɟɞűɞɟɑŮɠ ŮɛűŬɜɑɕɞɜŰŬɘ ŰŬɡŰɧɢɟɞɜŬ ɛˊɟɞůŰɎ 

ůŰɞ ɢɟɐůŰɖ. Ʉɞɚɚɏɠ ɡˊɖɟŮůɑŮɠ ůŰɞ ŭɘŬŭɑəŰɡɞ ɡɚɞˊɞɘɞɨɜ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ ɔŮɤɔɟŬűɘəɞɨ ɢɎɟŰɖ ɛŮ 

ɔɜɤůŰɧŰŮɟɖ Űɖɜ ɡˊɖɟŮůɑŬ Google Maps38, ɢɤɟɑɠ əɧůŰɞɠ, əŬɗɘůŰɩɜŰŬɠ Ůɨəɞɚɖ Űɖɜ ŮɜůɤɛɎŰɤůɖ 

ɔŮɤɔɟŬűɘəɩɜ ɢŬɟŰɩɜ ɛŮɔɎɚɖɠ ŬəɟɑɓŮɘŬɠ ůŮ ɏɜŬ ŭɘŬŭɘəŰɡŬəɧ ůɨůŰɖɛŬ ŭɘŬɢŮɑɟɘůɖɠ ˊɞɚɘŰɘůɛɘəɩɜ 

ˊɚɖɟɞűɞɟɘɩɜ. 

 

 
38 https://www.google.com/maps 
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ȺɘəɧɜŬ 3.1. ɇŮɢɜɘəɐ ɞˊŰɘəɞˊɞɑɖůɖɠ ɔŮɤɔɟŬűɘəɞɨ ɢɎɟŰɖ39 

2. ȾŬŰɎɚɞɔɞɘ & ȿɑůŰŮɠ: Ƀɘ əŬŰɎɚɞɔɞɘ əŬɘ ɞɘ ɚɑůŰŮɠ ˊŬɟɞɡůɘɎɕɞɡɜ ŰŬ ˊɞɚɘŰɘůɛɘəɎ ŭŮŭɞɛɏɜŬ, ɞɟɔŬɜɤɛɏɜŬ ůŮ 

ŬɜŰɘəŮɑɛŮɜŬ, Űɞ ɏɜŬ əɎŰɤ Ŭˊɧ Űɞ Ɏɚɚɞ (ȺɘəɧɜŬ 3.2). ɇŬ ŬɜŰɘəŮɑɛŮɜŬ ˊɟɞɓɎɚɚɞɜŰŬɘ ůŮ ˊɞɚɚɏɠ ɞɗɧɜŮɠ 

ůɡɜɐɗɤɠ ůŬɜ ůɨɜŭŮůɛɞɘ ˊɞɡ ɞŭɖɔɞɨɜ ůŮ ůŮɚɑŭŮɠ ˊɞɡ ŬɜŬɚɨɞɡɜ Űɞ ŬɜŰɘəŮɑɛŮɜɞ ˊŮɟɘůůɧŰŮɟɞ. Ƀ 

ůɡɔəŮəɟɘɛɏɜɞɠ Űɟɧˊɞɠ ˊŬɟɞɡůɑŬůɖɠ ɛŮɘɞɜŮəŰŮɑ ɔɘŬŰɑ ŭŮɜ ŮɛűŬɜɑɕŮɘ ɛŮ ŭɖɛɞəɟŬŰɘəɧ Űɟɧˊɞ ɧɚŬ ŰŬ 

ˊɞɚɘŰɘůɛɘəɎ ŬɜŰɘəŮɑɛŮɜŬ, Ŭűɞɨ ŰŬ ŬɜŰɘəŮɑɛŮɜŬ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŰɘɠ ŰŮɚŮɡŰŬɑŮɠ ůŮɚɑŭŮɠ, ůŰɖɜ 

ˊɟŬɔɛŬŰɘəɧŰɖŰŬ ŮɑɜŬɘ ˊɞɚɨ ŭɨůəɞɚɞ ɜŬ ˊɟɞůˊŮɚŬůŰɞɨɜ Ŭˊɧ Űɞɡɠ ɢɟɐůŰŮɠ. ɇɞ ɛŮɔɎɚɞ ˊɚŮɞɜɏəŰɖɛŬ Űɖɠ 

ůɡɔəŮəɟɘɛɏɜɖɠ ŰŮɢɜɘəɐɠ ɞˊŰɘəɞˊɞɑɖůɖɠ ŮɑɜŬɘ ɖ ɛŮɔɎɚɖ ŮɡəɞɚɑŬ ůŰɖɜ ɡɚɞˊɞɑɖůɖ əŬɘ ɖ ɞɘəŮɘɧŰɖŰŬ ˊɞɡ ɏɢɞɡɜ 

ɞɘ ɢɟɐůŰŮɠ ɛŮ Űɖɜ ˊɟɞɓɞɚɐ ˊɚɖɟɞűɞɟɑŬɠ ůŮ ɚɑůŰŮɠ əŬɘ əŬŰŬɚɧɔɞɡɠ.  

 
39 https://www.culture-gate.com 
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ȺɘəɧɜŬ 3.2. ɇŮɢɜɘəɐ ɞˊŰɘəɞˊɞɑɖůɖɠ ɚɑůŰŬɠ40 

3. Ɇɡɚɚɞɔɏɠ: Ƀɘ ůɡɚɚɞɔɏɠ ˊŬɟɞɡůɘɎɕɞɡɜ ŰŬ ˊɞɚɘŰɘůɛɘəɎ ŭŮŭɞɛɏɜŬ, ɞɟɔŬɜɤɛɏɜŬ ůŮ ŬɜŰɘəŮɑɛŮɜŬ, ɛŮ ɓɎůɖ 

əɎˊɞɘŬ ŰŬɝɘɜɧɛɖůɖ, ɧˊɤɠ Űɞ ŮˊɘůŰɖɛɞɜɘəɧ ˊŮŭɑɞ ɛŮ Űɞ ɞˊɞɑɞ ůɢŮŰɑɕɞɜŰŬɘ ɐ ɏɜŬ ɢŬɟŬəŰɖɟɘůŰɘəɧ ɔŮɔɞɜɧɠ 

ˊɞɡ ˊŮɟɘɔɟɎűɞɡɜ (ȺɘəɧɜŬ 3.3). ȼ ˊŬɟɞɡůɑŬůɖ ˊɞɚɘŰɘůɛɘəɩɜ ŭŮŭɞɛɏɜɤɜ ůŮ ůɡɚɚɞɔɏɠ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ 

ŭɖɛɞűɘɚŮɑɠ ůŮ ŮűŬɟɛɞɔɏɠ ˊɞɡ ɡˊɞůŰɖɟɑɕɞɡɜ ɣɖűɘŬəɎ ɛɞɡůŮɑŬ ɐ ɓɘɓɚɘɞɗɐəŮɠ ůŰŬ ɞˊɞɑŬ əŬɘ ŰŬ űɡůɘəɎ 

ŬɜŰɘəŮɑɛŮɜŬ ˊɞɡ űɏɟɞɡɜ Űɖɜ ˊɞɚɘŰɘůɛɘəɐ ˊɚɖɟɞűɞɟɑŬ (ŮəɗɏɛŬŰŬ, ɓɘɓɚɑŬ) ŮɑɜŬɘ ɞɟɔŬɜɤɛɏɜŬ ůŮ ůɡɚɚɞɔɏɠ. Ƀ 

Űɟɧˊɞɠ ˊɟɞɓɞɚɐɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊɟɞůɞɛɞɘɎɕŮɘ ɛŮ ŬɡŰɧɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ ɞɘ ɚɑůŰŮɠ ɛŮ Űɖ ŭɘŬűɞɟɎ ɧŰɘ ɞɘ 

ůɡɚɚɞɔɏɠ ŬˊɞŰŮɚɞɨɜŰŬɘ Ŭˊɧ ůɡůɢŮŰɘɕɧɛŮɜŬ ŬɜŰɘəŮɑɛŮɜŬ. ȼ ůɡůɢɏŰɘůɖ Űɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ ɛɘŬɠ ůɡɚɚɞɔɐɠ 

ŮɑɜŬɘ əŬɘ Űɞ ɓŬůɘəɧ ˊɚŮɞɜɏəŰɖɛŬ ŬɡŰɐɠ Űɖɠ ŰŮɢɜɘəɐɠ ɞˊŰɘəɞˊɞɑɖůɖɠ Ŭűɞɨ ɞɘ ɢɟɐůŰŮɠ ɛˊɞɟɞɨɜ ɜŬ 

ˊɟɞůˊŮɚɎůɞɡɜ ˊɚɖɟɞűɞɟɑŬ ˊɞɡ ůɢŮŰɑɕŮŰŬɘ ɛŮ əɎˊɞɘɞ ˊŮŭɑɞ Űɞɡ ɄɞɚɘŰɘůɛɞɨ, ɔŮɔɞɜɧɠ, Űɧˊɞ ɐ ɢɟɞɜɘəɐ 

ˊŮɟɑɞŭɞ ɢɤɟɑɠ ɜŬ ˊɟɞɓŬɑɜɞɡɜ ůŮ ɢɟɞɜɞɓɧɟŮɠ ŬɜŬɕɖŰɐůŮɘɠ ůŮ ɛŮɔɎɚŮɠ ɚɑůŰŮɠ. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɞɘ ɢɟɐůŰŮɠ 

Ůɜɧɠ ůɡůŰɐɛŬŰɞɠ ɛˊɞɟɞɨɜ ɜŬ ŭɖɛɘɞɡɟɔɐůɞɡɜ Űɘɠ ŭɘəɏɠ Űɞɡɠ ůɡɚɚɞɔɏɠ, ɖ ŰŮɢɜɘəɐ ŬɡŰɐ ŬˊɞəŰɎ əŬɘ Űɞ 

ůŰɞɘɢŮɑɞ Űɖɠ ŭɘŬŭɟŬůŰɘəɧŰɖŰŬɠ. ȼ ȺɘəɧɜŬ 3.3 ŬɜŰɘəŬŰɞˊŰɟɑɕŮɘ Űɞɜ Űɟɧˊɞ ɛŮ Űɞɜ ɞˊɞɑɞ Űɞ Europeana [19] 

ɞɟɔŬɜɩɜŮɘ əŬɘ ɞˊŰɘəɞˊɞɘŮɑ ŰŬ ˊɞɚɘŰɘůɛɘəɎ ŭŮŭɞɛɏɜŬ ůŮ ŭɘɎűɞɟŮɠ ůɡɚɚɞɔɏɠ ɛŮ əɞɘɜɐ ůɖɛŬůɘɞɚɞɔɑŬ ɧˊɤɠ 

ɛɘŬ ůɡɚɚɞɔɐ ˊɞɚɘŰɘůɛɘəɩɜ ŭŮŭɞɛɏɜɤɜ Űɖɠ ˊŮɟɘɧŭɞɡ 1914-1918 ɐ ɛɘŬ ůɡɚɚɞɔɐ ɔɟŬˊŰɩɜ ŮɔɢŮɘɟɘŭɑɤɜ 

ɘůŰɞɟɘəɐɠ ŬɝɑŬɠ. 

 
40 https://www.culture-gate.com 
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ȺɘəɧɜŬ 3.3. ɇŮɢɜɘəɐ ɞˊŰɘəɞˊɞɑɖůɖɠ ůŮ ůɡɚɚɞɔɏɠ.41 

4. ȺˊŬɡɝɖɛɏɜɖ ɄɟŬɔɛŬŰɘəɧŰɖŰŬ: ȼ ɞˊŰɘəɞˊɞɑɖůɖ ˊɞɚɘŰɘůɛɘəɩɜ ŭŮŭɞɛɏɜɤɜ ůŬɜ ůŰɞɘɢŮɑŬ ŮˊŬɡɝɖɛɏɜɖɠ 

ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ŮɑɜŬɘ ɖ ŰŮɢɜɘəɐ ůŰɖɜ ɞˊɞɑŬ ɞ ɢɟɐůŰɖɠ ɛˊɞɟŮɑ ɜŬ ŭŮɘ, ŮɜůɤɛŬŰɤɛɏɜŮɠ ůŰɞɜ ˊɟŬɔɛŬŰɘəɧ 

əɧůɛɞ, ɣɖűɘŬəɏɠ ˊɚɖɟɞűɞɟɑŮɠ ɛɏůɤ ůɡůəŮɡɩɜ ɧˊɤɠ ŰŬ ɏɝɡˊɜŬ əɘɜɖŰɎ ŰɖɚɏűɤɜŬ, ɞɘ ŰŬɛˊɚɏŰŮɠ ɐ ŰŬ ŮɘŭɘəɎ 

ɔɡŬɚɘɎ. ȼ ŮˊŬɡɝɖɛɏɜɖ ˊɚɖɟɞűɞɟɑŬ ɛˊɞɟŮɑ ɜŬ ůɢŮŰɑɕŮŰŬɘ ɛŮ ɏɜŬ ŬɜŰɘəŮɑɛŮɜɞ Űɞɡ ˊɟŬɔɛŬŰɘəɞɨ əɧůɛɞɡ ɐ ɜŬ 

ˊɟɞůɗɏŰŮɘ Ůˊɘˊɚɏɞɜ ˊɚɖɟɞűɞɟɑŬ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ ɢɟɐůŰɖ ɢɤɟɑɠ ɜŬ ůɢŮŰɑɕŮŰŬɘ ɛŮ əɎˊɞɘɞ ŬɜŰɘəŮɑɛŮɜɞ 

(ȺɘəɧɜŬ 3.4). ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɏɜŬɠ ɢɟɐůŰɖɠ űɞɟɎ ɔɡŬɚɘɎ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ əŬɘ ŮˊɘůəɏˊŰŮŰŬɘ 

Űɖɜ ɘůŰɞɟɘəɐ ˊŮɟɘɞɢɐ ɧˊɞɡ ŭɘŮɝɐɢɗɖ ɖ ɜŬɡɛŬɢɑŬ Űɖɠ ɆŬɚŬɛɑɜŬɠ. Ƀ ɢɟɐůŰɖɠ ɛˊɞɟŮɑ ɜŬ ŭŮɘ, ŮɜůɤɛŬŰɤɛɏɜɖ 

ůŰɖɜ ˊɟŬɔɛŬŰɘəɐ ŰɞˊɞɗŮůɑŬ, ɣɖűɘŬəɐ ˊɚɖɟɞűɞɟɑŬ ˊɞɡ ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɖ ɛɎɢɖ ɐ Ŭəɧɛɖ ɜŬ ˊɟɞɓɎɚɚŮɘ ɛɘŬ 

ŬɟɢŬɑŬ ŬɗɖɜŬɥəɐ Űɟɘɐɟɖɠ ŮəŮɑɜɖɠ Űɖɠ Ůˊɞɢɐɠ ɜŬ ˊɚɏŮɘ ůŰŬ ɜŮɟɎ Űɞɡ əɧɚˊɞɡ Űɖɠ ɜŬɡɛŬɢɑŬɠ.  ȳˊɤɠ ŬɜŬűɏɟŮɘ 

ɞ Ronald Azuma ůŰɖɜ ŮɟɔŬůɑŬ [222], ɛŮ Űɖɜ ŮˊŬɡɝɖɛɏɜɖ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ ɛˊɞɟɞɨɛŮ ɜŬ ŮˊɘŰɨɢɞɡɛŮ ŰɟɑŬ 

ˊɟɎɔɛŬŰŬ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖ ůɖɛŬůɘɞɚɞɔɘəɐ əŬŰŬɜɧɖůɖ: Ůɜɑůɢɡůɖ (ˊɟŬɔɛŬŰɘəɩɜ ŰɞˊɞɗŮůɘɩɜ ɛŮ ŮɛűŬɜɐ 

ŬɝɑŬ), ŬɜŬɛɧɟűɤůɖ (ˊɟŬɔɛŬŰɘəɩɜ ŰɞˊɞɗŮůɘɩɜ ɢɤɟɑɠ ŮɛűŬɜɐ ŬɝɑŬ) əŬɘ ɗɨɛɖůɖ (ˊɟŬɔɛŬŰɘəɩɜ ŰɞˊɞɗŮůɘɩɜ 

ɛŮ ŮɝŬŰɞɛɘəŮɡɛɏɜɖ ŬɝɑŬ). Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ůŰɞɜ ŰɞɛɏŬ Űɞɡ ɄɞɚɘŰɘůɛɞɨ ɏɜŬɠ ɢɟɐůŰɖɠ ɛˊɞɟŮɑ ɜŬ ŮɜɘůɢɨůŮɘ 

ɛɘŬ ŰɞˊɞɗŮůɑŬ ɛŮ ŬˊɞŭŮŭŮɘɔɛɏɜɖ ˊɞɚɘŰɘůɛɘəɐ ŬɝɑŬ, ɧˊɤɠ ɖ ȷəɟɧˊɞɚɖ ɛɏůɤ Űɖɠ ŮˊŬɡɝɖɛɏɜɖɠ 

ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ. ɆŮ ɛɘŬ ŰɏŰɞɘŬ ˊŮɟɑˊŰɤůɖ, ɞ ɢɟɐůŰɖɠ ɛˊɞɟŮɑ ɜŬ ˊɟɞɓɎɚɚŮɘ ŮɜɖɛŮɟɤŰɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ ɤɠ 

ůŰɞɘɢŮɑŬ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɞ ɛɜɖɛŮɑɞ əŬɗɩɠ ɓɚɏˊŮɘ Űɖɜ ȷəɟɧˊɞɚɖ ɛɏůŬ 

Ŭˊɧ ŰŬ ŮɘŭɘəɎ ɔɡŬɚɘɎ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ Űɖɠ ŬɜŬɛɧɟűɤůɖɠ ɛɘŬɠ ŰɞˊɞɗŮůɑŬɠ 

ɛɏůɤ Űɖɠ ɞˊŰɘəɞˊɞɑɖůɖɠ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ, ɞ ɢɟɐůŰɖɠ ɛˊɞɟŮɑ ɜŬ ˊŮɟˊŬŰɎ ůŰɞɡɠ ŭɟɧɛɞɡɠ Űɖɠ 

ȷɗɐɜŬɠ əŬɘ ɛɏůɤ Űɤɜ Ůɘŭɘəɩɜ ɔɡŬɚɘɩɜ Űɞɡ ɜŬ ŬűŬɘɟŮɑ ŰŬ ůɨɔɢɟɞɜŬ əŰɑɟɘŬ əŬɘ ɜŬ ˊɟɞɓɎɚɚŮɘ ŰŬ ˊɞŰɎɛɘŬ ˊɞɡ 

ɡˊɐɟɢŬɜ ůŰŬ ŬɟɢŬɑŬ ɢɟɧɜɘŬ ůŰɖɜ ɑŭɘŬ ɗɏůɖ ˊɞɡ ɏɟŮŬɜ əŬɘ ŰɩɟŬ ɏɢɞɡɜ ɢŬɗŮɑ Ŭˊɧ Űɞ ŬɜɎɔɚɡűɞ Űɖɠ ˊɧɚɖɠ. 

ɆŰɖɜ ˊŮɟɑˊŰɤůɖ Űɖɠ ɗɨɛɖůɖɠ ɛɘŬɠ ŰɞˊɞɗŮůɑŬɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ɏɢŮɘ ˊɞɚɘŰɘůɛɘəɐ ŬɝɑŬ ɔɘŬ ɛɘŬ ɞɛɎŭŬ ŬŰɧɛɤɜ 

əŬɘ ɧɢɘ ɔɘŬ Űɞ Ůɡɟɨ əɞɘɜɧ, ɞ ɢɟɐůŰɖɠ ɛˊɞɟŮɑ ɜŬ ˊɟɞɓɎɚɚŮɘ ɛɏůɤ Űɤɜ Ůɘŭɘəɩɜ ɔɡŬɚɘɩɜ Űɞɡ Űɞ ˊɟɞůűɡɔɘəɧ 

ůˊɑŰɘ ůŰɞ ɞˊɞɑɞ ɛŮɔɎɚɤůŮ ɞ ɑŭɘɞɠ əŬɘ ŰɩɟŬ ˊɚɏɞɜ ɏɢŮɘ ɔəɟŮɛɘůŰŮɑ. ȼ ŰŮɢɜɘəɐ Űɖɠ ɞˊŰɘəɞˊɞɑɖůɖɠ 

ˊɞɚɘŰɘůɛɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɛɏůɤ ŮˊŬɡɝɖɛɏɜɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ɏɢŮɘ ŰŮɟɎůŰɘŮɠ ŭɡɜŬŰɧŰɖŰŮɠ ŬɚɚɎ ŬɡŰɐ Űɖ 

ůŰɘɔɛɐ ɡˊɞɚŮɑˊŮŰŬɘ Űɧůɞ ůŮ ŰŮɢɜɞɚɞɔɘəɧ Ůɝɞˊɚɘůɛɧ ɧůɞ əŬɘ ůŮ Ŭɚɔɞɟɑɗɛɞɡɠ əŬɘ ŮűŬɟɛɞɔɏɠ. ȺɑɜŬɘ ůɢŮŭɧɜ 

ŬŭɨɜŬŰɞ ɔɘŬ Űɞɡɠ ůɢŮŭɘŬůŰɏɠ ůɡůŰɖɛɎŰɤɜ ŭɘŬɢŮɑɟɘůɖɠ ˊɞɚɘŰɘůɛɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɜŬ Űɖɜ ˊɟɞůűɏɟɞɡɜ ůŬɜ 

ɡˊɖɟŮůɑŬ ůŰɞɡɠ ɢɟɐůŰŮɠ Űɞɡɠ, ɢɤɟɑɠ ůɖɛŬɜŰɘəɧ əɧůŰɞɠ. ȷˊɧ Űɖɜ Ɏɚɚɖ ˊɚŮɡɟɎ, ɏɜŬ ůɨůŰɖɛŬ ˊɞɡ ˊɟɞůűɏɟŮɘ 

 
41 https://www.europeana.eu/portal/en 


























































































































































































































































































































































































































































































































































