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ɱɟɫɬɜɟ ɫɢɦɜɨɥɨɜ ɜ ɫɥɨɜɟ ɹɜɥɹɟɬɫɹ ɭɬɟɪɹɧɧɨɣ. ȼ 
ɬɚɤɨɦ ɫɥɭɱɚɟ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɚɥɝɨɪɢɬ-
ɦɟ, ɫɩɨɫɨɛɧɨɦ ɧɚɯɨɞɢɬɶ ɧɚɢɛɨɥɟɟ ɜɟɪɨɹɬɧɨɟ ɪɚɡ-
ɛɢɟɧɢɟ ɩɨɥɭɱɟɧɧɨɣ ɥɟɤɫɟɦɵ ɧɚ ɫɥɨɜɚɪɧɵɟ ɫɥɨɜɚ. 

ɂɞɟɹ ɚɥɝɨɪɢɬɦɚ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɞɥɹ ɪɟɲɟɧɢɹ 
ɬɚɤɨɝɨ ɪɨɞɚ ɡɚɞɚɱɢ ɬɚɤ ɠɟ ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɩɪɢɧ-
ɰɢɩɟ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. Ȼɭɞɟɦ 
ɫɱɢɬɚɬɶ ɧɟɤɨɬɨɪɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɫɢɦɜɨɥɨɜ 
ɫɥɨɜɚɪɧɨ-ɩɪɟɞɫɬɚɜɢɦɨɣ, ɟɫɥɢ ɨɧɚ ɫɨɫɬɨɢɬ ɬɨɥɶɤɨ 
ɢɡ ɡɧɚɤɨɜ ɩɪɟɩɢɧɚɧɢɹ ɢɥɢ ɨɛɪɚɡɭɟɬ ɫɥɨɜɨ, ɤɨɬɨɪɨɟ 
ɫɨɞɟɪɠɢɬɫɹ ɜ ɫɥɨɜɚɪɟ. Ɍɨɝɞɚ ɬɪɟɛɭɟɬɫɹ ɧɚɣɬɢ 
ɧɚɢɛɨɥɟɟ ɜɟɪɨɹɬɧɨɟ ɪɚɡɛɢɟɧɢɟ ɢɦɟɸɳɟɣɫɹ ɥɟɤɫɟ-
ɦɵ ɧɚ ɫɥɨɜɚɪɧɨ-ɩɪɟɞɫɬɚɜɢɦɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ-
ɫɬɢ ɫɢɦɜɨɥɨɜ. ȿɫɥɢ ɩɪɢɦɟɧɢɬɶ ɢɞɟɸ ɞɢɧɚɦɢɱɟ-
ɫɤɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɬɨ ɞɥɹ ɤɚɠɞɨɝɨ ɫɭɮɮɢɤ-
ɫɚ ɩɨɥɭɱɟɧɧɨɣ ɥɟɤɫɟɦɵ ɦɨɠɧɨ ɧɚɯɨɞɢɬɶ ɧɚɢɛɨɥɟɟ 
ɜɟɪɨɹɬɧɨɟ ɪɚɡɛɢɟɧɢɟ ɧɚ ɫɥɨɜɚɪɧɨ-ɩɪɟɞɫɬɚɜɢɦɵɟ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɧɚɣɬɢ ɧɚɢɛɨ-
ɥɟɟ ɜɟɪɨɹɬɧɨɟ ɪɚɡɛɢɟɧɢɟ ɧɟɤɨɬɨɪɨɝɨ ɫɭɮɮɢɤɫɚ 
ɞɨɫɬɚɬɨɱɧɨ ɩɟɪɟɛɪɚɬɶ ɜɫɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɫɢɦɜɨɥɨɜ ɧɚɱɢɧɚɸɳɢɟɫɹ ɫ ɷɬɨɣ ɩɨɡɢɰɢɢ. Ⱦɥɹ 
ɤɚɠɞɨɣ ɢɡ ɧɢɯ ɧɚɣɬɢ ɜɟɪɨɹɬɧɨɫɬɶ Pdict ɬɨɝɨ, ɱɬɨ ɷɬɚ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɹɜɥɹɟɬɫɹ ɫɥɨɜɚɪɧɨ-
ɩɪɟɞɫɬɚɜɢɦɨɣ, ɭɦɧɨɠɢɬɶ ɟɟ ɧɚ ɜɟɪɨɹɬɧɨɫɬɶ 
ɧɚɢɛɨɥɟɟ ɜɟɪɨɹɬɧɨɝɨ ɪɚɡɛɢɟɧɢɹ ɨɫɬɚɜɲɟɣɫɹ ɫɭɮ-
ɮɢɤɫɧɨɣ ɱɚɫɬɢ ɥɟɤɫɟɦɵ Psuf ɢ ɜɵɛɪɚɬɶ ɢɡ ɜɫɟɯ ɷɬɢɯ 
ɡɧɚɱɟɧɢɣ ɦɚɤɫɢɦɭɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɫɤɨɦɨɟ ɪɚɡ-
ɛɢɟɧɢɟ ɞɥɹ ɫɭɮɮɢɤɫɚ ɧɚɢɛɨɥɶɲɟɣ ɞɥɢɧɵ ɢ ɛɭɞɟɬ 
ɹɜɥɹɬɶɫɹ ɧɚɢɛɨɥɟɟ ɜɟɪɨɹɬɧɵɦ ɪɚɡɛɢɟɧɢɟɦ ɧɚ ɫɥɨ-
ɜɚɪɧɨ-ɩɪɟɞɫɬɚɜɢɦɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜɫɟɣ 
ɥɟɤɫɟɦɵ. 

 

Ɂɚɤɥɸɱɟɧɢɟ 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥ ɩɪɟɞ-

ɥɨɠɟɧ ɫɨɛɫɬɜɟɧɧɵɣ ɚɥɝɨɪɢɬɦ ɫɥɨɜɚɪɧɨɝɨ ɩɨɢɫɤɚ 
ɞɥɹ ɫɢɫɬɟɦɵ ɨɩɬɢɱɟɫɤɨɝɨ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɬɟɤɫɬɨɜ. 
Ⱦɥɹ ɯɪɚɧɟɧɢɹ ɫɥɨɜɚɪɹ ɜ ɩɪɟɞɥɨɠɟɧɧɨɦ ɚɥɝɨɪɢɬɦɟ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɟɮɢɤɫɧɨɟ ɞɟɪɟɜɨ. Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ 
ɧɚɢɛɨɥɟɟ ɜɟɪɨɹɬɧɨɝɨ ɫɨɜɩɚɞɟɧɢɹ ɜ ɫɥɨɜɚɪɟ ɢ 
ɧɚɯɨɠɞɟɧɢɹ ɧɚɢɛɨɥɟɟ ɜɟɪɨɹɬɧɵɯ ɨɲɢɛɨɤ ɫɟɝɦɟɧ-
ɬɚɰɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɨɞ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɩɪɨ-
ɝɪɚɦɦɢɪɨɜɚɧɢɹ. 

ɉɪɟɞɥɨɠɟɧɧɵɣ ɚɥɝɨɪɢɬɦ ɪɟɚɥɢɡɨɜɚɧ ɜ ɫɢɫɬɟɦɟ 
ɨɩɬɢɱɟɫɤɨɝɨ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɬɟɤɫɬɚ ɢ ɩɪɨɬɟɫɬɢɪɨ-
ɜɚɧ ɧɚ ɦɚɫɫɢɜɟ ɫɢɥɶɧɨ ɡɚɲɭɦɥɟɧɧɵɯ ɬɟɤɫɬɨɜ. ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɬɟɫɬɢɪɨɜɚɧɢɹ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɡɚ 
ɫɱɟɬ ɞɚɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɫɥɨɜɚɪɧɨɝɨ ɩɨɢɫɤɚ ɛɵɥɨ 
ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɨ 85,96 % ɨɲɢɛɨɤ ɨɩɬɢɱɟɫɤɨɝɨ 
ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɫɢɦɜɨɥɨɜ. 
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ȼɜɟɞɟɧɢɟ 
Ⱦɨɩɨɥɧɟɧɧɚɹ ɪɟɚɥɶɧɨɫɬɶ – ɷɬɨ ɨɫɨɛɵɣ ɜɢɞ 

ɩɪɨɟɤɬɨɜ, ɤɨɬɨɪɵɟ ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɞɨɩɨɥɧɟɧɢɹ ɪɟ-
ɚɥɶɧɨɫɬɢ ɥɸɛɵɦɢ ɜɢɪɬɭɚɥɶɧɵɦɢ ɨɛɴɟɤɬɚɦɢ. Ɋɨ-
ɧɚɥɶɞ Ⱥɡɭɦɚ ɜ 1λλ7 ɝɨɞɭ ɜɵɞɟɥɢɥ ɨɫɧɨɜɧɵɟ ɩɨɥɨ-
ɠɟɧɢɹ ɞɥɹ ɫɢɫɬɟɦ ɫ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɶɸμ  

 ɫɨɜɦɟɳɚɟɬ ɜɢɪɬɭɚɥɶɧɨɟ ɢ ɪɟɚɥɶɧɨɟν 
 ɪɚɛɨɬɚɟɬ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢν 
 ɪɚɛɨɬɚɟɬ ɬɨɥɶɤɨ ɜ ɬɪɟɯɦɟɪɧɨɦ ɩɪɨɫɬɪɚɧ-

ɫɬɜɟ (γD). 
ɉɪɢɦɟɧɟɧɢɹ ɞɚɧɧɵɯ ɫɢɫɬɟɦ ɨɛɲɢɪɧɨμ ɨɬ ɜɨɟɧ-

ɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɞɨ ɷɥɟɤɬɪɨɧɧɨɣ ɤɨɦɦɟɪɰɢɢ, ɢɡɞɚ-
ɬɟɥɶɫɤɢɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɢɝɪ. Ɋɚɡɪɚɛɨɬɤɚ ɩɪɢɥɨɠɟ-
ɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɯɧɨɥɨɝɢɣ ɞɨɩɨɥɧɟɧɧɨɣ 
ɪɟɚɥɶɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɤɨɦɩɥɟɤɫɧɨɣ ɡɚɞɚɱɟɣ. ȼ ɩɪɨ-
ɰɟɫɫɟ ɪɚɡɪɚɛɨɬɤɢ ɩɪɢɯɨɞɢɬɫɹ ɪɟɲɚɬɶ ɪɚɡɥɢɱɧɵɟ 
ɩɪɨɛɥɟɦɵ ɢɡ ɨɛɥɚɫɬɟɣ ɚɧɚɥɢɡɚ ɜɢɞɟɨɩɨɬɨɤɚ ɜ ɪɟ-
ɚɥɶɧɨɦ ɜɪɟɦɟɧɢ, ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɡɪɟɧɢɹ, ɪɚɫɩɨ-
ɡɧɚɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɢɡɨɛɪɚɠɟɧɢɣ, ɩɟɪɟɞɚɱɚ 
ɛɨɥɶɲɢɯ ɨɛɴɟɦɨɜ ɞɚɧɧɵɯ, ɫɩɨɫɨɛɵ ɯɪɚɧɟɧɢɹ ɢ 
ɨɛɪɚɛɨɬɤɢ ɬɚɤɢɯ ɞɚɧɧɵɯ ɢ ɬ.ɞ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɢɥɨɠɟɧɢɣ 
ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɜɚ ɩɪɢɧ-
ɰɢɩɢɚɥɶɧɨ-ɪɚɡɥɢɱɧɵɯ ɩɨɞɯɨɞɚμ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɦɚɪɤɟɪɚ ɢ ɛɟɡɦɚɪɤɟɪɧɵɣ. Ɉɛɚ ɜɚɪɢɚɧɬɚ ɢɫɩɨɥɶɡɭ-
ɸɬ ɚɥɝɨɪɢɬɦɵ «ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɡɪɟɧɢɹ» ɞɥɹ ɨɩɪɟ-
ɞɟɥɟɧɢɹ ɨɛɴɟɤɬɨɜ ɜ ɤɚɞɪɟ ɢ ɢɯ ɞɨɩɨɥɧɟɧɢɹ. ȼ ɞɚɧ-
ɧɨɣ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɚɥɝɨɪɢɬɦɵ ɪɚɫɩɨɡɧɚ-
ɜɚɧɢɹ ɞɥɹ ɩɪɢɥɨɠɟɧɢɣ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɫ 
ɦɚɪɤɟɪɚɦɢ. 

 
Ɇɟɬɨɞɢɤɚ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɦɚɪɤɟɪɚ 
Ɇɚɪɤɟɪɨɦ ɦɨɠɟɬ ɛɵɬɶ ɥɸɛɚɹ ɮɢɝɭɪɚ (ɨɛɴɟɤɬ). 

ɇɨ ɧɚ ɞɚɧɧɨɦ ɪɚɡɜɢɬɢɢ ɬɟɯɧɢɤɢ ɱɚɫɬɨ ɧɚɤɥɚɞɵɜɚ-
ɸɬɫɹ ɨɝɪɚɧɢɱɟɧɢɹμ ɪɚɡɪɟɲɟɧɢɹ ɤɚɦɟɪɵ (ɧɚɩɪɢɦɟɪ, 
ɜɟɛ-ɤɚɦɟɪɵ), ɨɫɨɛɟɧɧɨɫɬɢ ɰɜɟɬɨɩɟɪɟɞɚɱɢ, ɨɫɜɟɳɟ-
ɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɜɟɫɶ ɩɪɨɰɟɫɫ ɪɚɛɨɬɵ ɩɪɢɥɨɠɟɧɢɹ 
ɩɪɨɢɫɯɨɞɢɬ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ, ɬɨ ɧɟɨɛɯɨɞɢɦɵ 
ɞɨɫɬɚɬɨɱɧɨ ɦɨɳɧɵɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɫɪɟɞɫɬɜɚ. 
Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɫɧɢɡɢɬɶ ɧɚɝɪɭɡɤɭ ɜɵɛɢɪɚɟɬɫɹ 
ɱɟɪɧɨ-ɛɟɥɵɣ ɦɚɪɤɟɪ ɩɪɨɫɬɨɣ (ɧɚɩɪɢɦɟɪ, ɤɜɚɞɪɚɬ-
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ɧɨɣ ɢɥɢ ɩɪɹɦɨɭɝɨɥɶɧɨɣ) ɮɨɪɦɵ ɫ ɜɩɢɫɚɧɧɵɦɢ ɜɨ 
ɜɧɭɬɪɶ ɢɞɟɧɬɢɮɢɤɚɬɨɪɨɦ-ɨɛɪɚɡɨɦ (ɪɢɫ. 1, 2). 

 
Ɋɢɫ. 1. Institut Graphische Datenverarbeitung (IGD) 

ɦɚɪɤɟɪɵ 
 

 
Ɋɢɫ. 2. Siemens Corporate Research (SCR) ɦɚɪɤɟɪɵ 
 

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɚɥɝɨɪɢɬɦ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɦɚɪ-
ɤɟɪɚ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦμ 

1. ɉɟɪɟɜɨɞ ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɝɪɚɞɚɰɢɸ ɫɟɪɨɝɨ. 
2. Ȼɢɧɚɪɢɡɚɰɢɹ ɢɡɨɛɪɚɠɟɧɢɹ (ɧɚɯɨɠɞɟɧɢɹ 

ɩɨɪɨɝɚ). 
3. Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɦɤɧɭɬɵɯ ɨɛɥɚɫɬɟɣ. 
4. ȼɵɞɟɥɟɧɢɟ ɤɨɧɬɭɪɨɜ. 
5. ȼɵɞɟɥɟɧɢɟ ɭɝɥɨɜ ɦɚɪɤɟɪɚ. 
6. ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɤɨɨɪɞɢɧɚɬ.  
Ʉɚɠɞɵɣ ɢɡ ɩɭɧɤɬɨɜ ɦɟɬɨɞɢɤɢ ɹɜɥɹɟɬɫɹ ɨɬɞɟɥɶ-

ɧɨɣ ɧɚɭɱɧɨɣ ɡɚɞɚɱɟɣ.  
Ⱦɥɹ ɩɟɪɟɞɚɱɢ ɰɜɟɬɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɝɪɚɞɚ-

ɰɢɢ ɫɟɪɨɝɨ ɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɥɟɞɭɸɳɢɟ 
ɬɪɢ ɮɨɪɦɭɥɵ. Ɉɧɢ ɧɟ ɬɪɟɛɭɟɬ ɛɨɥɶɲɢɯ ɜɵɱɢɫɥɢ-
ɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ.  

1. ɉɟɪɟɜɨɞ ɜ ɝɪɚɞɚɰɢɸ ɫɟɪɨɝɨ, ɢɫɩɨɥɶɡɭɹ 
ɫɜɨɣɫɬɜɨ ɋɜɟɬɥɨɬɵ (δТРСЭЧОЬЬ).  

GS = (max(R,G,B) + min(R,G,B))/2 
2. ɉɟɪɟɜɨɞ ɜ ɝɪɚɞɚɰɢɸ ɫɟɪɨɝɨ, ɢɫɩɨɥɶɡɭɹ 

ɫɜɨɣɫɬɜɨ ɋɜɟɬɢɦɨɫɬɶ (δЮЦТЧШЬТЭв). 
GS ο 0.β1 × R + 0.7β × G + 0.07 × B 

3. ɉɟɪɟɜɨɞ ɜ ɝɪɚɞɚɰɢɸ ɫɟɪɨɝɨ, ɢɫɩɨɥɶɡɭɹ 
ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ (AЯОrage). 

GS = (R + G + B) / 3 
Ⱦɥɹ ɩɟɪɟɜɨɞɚ ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɞɜɭɯɰɜɟɬɧɨɟ ɫɨ-

ɫɬɨɹɧɢɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɨɪɨɝ. Ⱦɥɹ 
ɜɵɛɨɪɚ ɩɨɪɨɝɚ ɫɥɟɞɭɟɬ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɝɢɫɬɨ-
ɝɪɚɦɦɨɣ ɰɜɟɬɚ. Ʉɨɧɟɱɧɨ, ɦɨɠɧɨ ɡɚɞɚɬɶ ɩɨɪɨɝ ɜ 
ɪɭɱɧɭɸ, ɧɨ ɬɨɝɞɚ ɫɧɢɠɚɟɬɫɹ ɬɨɱɧɨɫɬɶ ɢ ɞɚɥɶɧɟɣ-
ɲɚɹ ɪɚɛɨɬɚ ɛɭɞɟɬ ɢɥɢ ɨɱɟɧɶ ɫɥɨɠɧɚ, ɢɥɢ ɜɨɨɛɳɟ 
ɧɟ ɜɨɡɦɨɠɧɚ.  

ȼɫɟ ɦɟɬɨɞɵ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɹ ɜ 
ɱɟɪɧɨ-ɛɟɥɵɣ ɜɢɞ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɲɟɫɬɶ 
ɛɨɥɶɲɢɯ ɝɪɭɩɩ, ɤɨɬɨɪɵɟ ɩɟɪɟɱɢɫɥɟɧɵ ɢ ɤɥɚɫɫɢ-
ɮɢɰɢɪɨɜɚɧɵ ɜ ɫɬɚɬɶɟ ДβЖμ 

1) ɦɟɬɨɞɵ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ “ɮɨɪɦɟ“ ɝɢɫɬɨɝɪɚɦ-
ɦɵν 

β) ɦɟɬɨɞɵ ɧɚ ɨɫɧɨɜɟ ɤɥɚɫɬɟɪɢɡɚɰɢɢν 
γ) ɦɟɬɨɞɵ ɧɚ ɨɫɧɨɜɟ ɢɡɭɱɟɧɢɹ ɷɧɬɪɨɩɢɢν 
4) ɦɟɬɨɞɵ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɩɨɢɫɤɟ ɫɯɨɞɫɬɜɚ 

ɦɟɠɞɭ ɫɟɪɵɦ ɢ ɱ/ɛ ɢɡɨɛɪɚɠɟɧɢɟɦν 
5) ɦɟɬɨɞɵ, ɢɫɩɨɥɶɡɭɸɳɢɟ ɤɨɪɪɟɥɹɰɢɨɧɧɵɟ ɡɚ-

ɜɢɫɢɦɨɫɬɢ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɹ ɦɟɠɞɭ ɩɢɤɫɟɥɚɦɢ ɜ ɨɛɥɚɫɬɹɯ ɢɡɨɛɪɚ-
ɠɟɧɢɹν 

6) ɦɟɬɨɞɵ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɥɨɤɚɥɶɧɨɣ ɚɞɚɩɬɚ-
ɰɢɢ ɩɨɪɨɝɚ ɞɥɹ ɤɚɠɞɨɝɨ ɩɢɤɫɟɥɚ ɢɡɨɛɪɚɠɟɧɢɹ. 

ȼ ɯɨɞɟ ɚɧɚɥɢɡɚ ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɧɚ ɩɪɚɤɬɢ-
ɤɟ ɥɭɱɲɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɨɞ ɥɨɤɚɥɶɧɨɣ ɚɞɚɩɬɚ-
ɰɢɢ (ɪɢɫ. 3). 

 

 
Ɋɢɫ. γ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɦɟɬɨɞɚ ɥɨɤɚɥɶɧɨɣ ɚɞɚɩ-

ɬɚɰɢɢ 
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɡɚɦɤɧɭɬɵɯ ɨɛɥɚɫɬɟɣ ɧɚ ɛɟɥɨɦ 

ɮɨɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɨɦɛɢɧɚɰɢɹ ɢɡ ɚɥɝɨɪɢɬɦɨɜ 
ɡɚɥɢɜɤɢ «ɛɟɥɵɯ» ɨɛɥɚɫɬɟɣ ɢ ɜɵɞɟɥɟɧɢɹ ɤɨɧɬɭ-
ɪɨɜ (ɪɢɫ. 4). 

 

 
Ɋɢɫ. 4. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɡɚɥɢɜɤɢ «ɛɟɥɵɯ» ɨɛɥɚ-

ɫɬɟɣ 
 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɥɹ ɜɵɞɟɥɟɧɢɹ ɤɨɧɬɭɪɨɜ 
ɢɫɩɨɥɶɡɭɸɬ ɨɤɨɥɨ 6 ɨɫɧɨɜɧɵɯ ɦɟɬɨɞɨɜμ 

1) Marr-Hildreth Edge Detector; 
2) Canny Edge Detector; 
3) Boolean function based Edge Detector; 
4) Euclidian distance and Vector Angle based 

Edge Detector; 
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5) Depth Edge Detection using Multi-Flash Imag-
ing; 

6) Sobel Edge Detector. 
ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɚɥɝɨɪɢɬɦɵ ɋɨ-

ɛɟɥɹ ɢ Ʉɚɧɧɢ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɞɚɧɧɵɯ ɚɥɝɨ-
ɪɢɬɦɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 5 ɢ 6. 

 

 
Ɋɢɫ. 5. Ɋɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ Ʉɚɧɧɢ 

 

 
Ɋɢɫ. 6. Ɋɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ ɋɨɛɟɥɹ 

 
Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɫɨɩɨɫɬɚɜɢɬɶ ɩɨɥɭɱɟɧɧɵɟ ɤɨɧ-

ɬɭɪɚ ɫ ɢɦɟɸɳɢɦɫɹ ɦɚɪɤɟɪɨɦ ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨ-
ɜɚɬɶɫɹ ɚɥɝɨɪɢɬɦɨɦ Ɋɚɦɟɪɚ-Ⱦɭɝɥɚɫɚ-ɉɟɤɟɪɚ (ɚɥɝɨ-
ɪɢɬɦ ɢɬɟɪɚɬɢɜɧɨɣ ɛɥɢɠɚɣɲɟɣ ɬɨɱɤɢ, ɚɥɝɨɪɢɬɦ 
ɪɚɡɛɢɟɧɢɹ ɢ ɫɥɢɹɧɢɹ), ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɭɦɟɧɶ-
ɲɢɬɶ ɱɢɫɥɨ ɬɨɱɟɤ ɤɪɢɜɨɣ, ɚɩɩɪɨɤɫɢɦɢɪɨɜɚɧɧɨɣ 
ɛɨɥɶɲɟɣ ɫɟɪɢɟɣ ɬɨɱɟɤ. ȼ ШЩОЧCV ɟɫɬɶ ɮɭɧɤɰɢɹ 
КЩЩЫШбPШХвDP, ɤɨɬɨɪɚɹ ɪɟɚɥɢɡɭɟɬ ɞɚɧɧɵɣ ɚɥɝɨ-
ɪɢɬɦ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɩɪɟɞɟɥɢɥɢ ɤɨɨɪɞɢɧɚɬɵ ɭɝɥɨɜ 
ɦɚɪɤɟɪɚ, ɤɨɬɨɪɵɟ ɜ ɢɞɟɚɥɟ ɹɜɥɹɸɬɫɹ ɩɟɪɩɟɧɞɢɤɭ-
ɥɹɪɧɵɦɢ, ɚ ɜ ɪɟɚɥɶɧɨɫɬɢ ɪɚɫɩɨɥɨɠɟɧɵ ɩɨɞ ɞɪɭɝɢɦ 
ɭɝɥɨɦ. Ʉɪɨɦɟ ɬɨɝɨ, ɢ ɜ ɢɞɟɚɥɟ ɢ ɜ ɪɟɚɥɶɧɨɫɬɢ, ɫɬɨ-
ɪɨɧɵ ɤɜɚɞɪɚɬɚ ɹɜɥɹɸɬɫɹ ɨɫɹɦɢ ɤɨɨɪɞɢɧɚɬ. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨɥɨɠɟɧɢɟ «ɤɚɦɟɪɵ» 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɟɤɭɳɟɝɨ ɨɛɴɟɤɬɚ, ɢ ɬɨɱɤɭ ɨɬɫɱɟɬɚ 
ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ. 

Ɇɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɨɪɞɢɧɚɬ ɩɪɟɞɫɬɚɜɥɟɧ 
ɧɚ ɪɢɫɭɧɤɟ 7 [4]. 

 
Ɋɢɫ. 7. Ɇɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɨɪɞɢɧɚɬ 

 
ɂɞɟɹ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ 

ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɭɝɥɚ, ɫ ɤɨɬɨɪɨɝɨ ɫɦɨɬɪɢɬ ɤɚɦɟɪɚ, 
ɢɡɦɟɧɹɟɬɫɹ ɪɚɡɦɟɪ ɩɪɨɟɤɰɢɢ. 

 
Ɂɚɤɥɸɱɟɧɢɟ 
Ʉɨɦɛɢɧɚɰɢɢ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɦɟɬɨɞɨɜ ɢ ɚɥɝɨ-

ɪɢɬɦɨɜ ɩɨɡɜɨɥɹɸɬ ɩɪɨɢɡɜɟɫɬɢ ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɦɚɪ-
ɤɟɪɚ ɢ ɟɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜ ɩɪɢɥɨɠɟɧɢɹɯ ɞɨɩɨɥ-
ɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ. ȼ ɫɬɚɬɶɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɤɨ-
ɦɟɧɞɚɰɢɢ ɩɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɧɟɤɨɬɨɪɵɯ ɚɥɝɨɪɢɬ-
ɦɨɜ, ɬɚɤ ɤɚɤ ɩɪɨɜɨɞɢɥɫɹ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ 
ɞɥɹ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ. ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɪɢɥɨ-
ɠɟɧɢɣ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɩɨɫɬɨɹɧɧɨ ɩɪɢɯɨ-
ɞɢɬɫɹ ɢɫɤɚɬɶ ɤɨɦɩɪɨɦɢɫɫɵμ ɨɬ ɬɟɯɧɢɱɟɫɤɢɯ ɨɝɪɚ-
ɧɢɱɟɧɢɣ (ɩɨɥɭɱɟɧɢɹ ɫɢɝɧɚɥɚ ɫ ɜɟɛ-ɤɚɦɟɪɵ) ɞɨ 
ɫɤɨɪɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɚɥɝɨɪɢɬɦɨɜ ɢ ɨɛɪɚɛɨɬɤɢ 
ɢɡɨɛɪɚɠɟɧɢɣ (ɬɚɤ ɤɚɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɢɥɨɠɟɧɢɹ ɜ 
ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ).  
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