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Ȼɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɂɫɫɥɟɞɨɜɚɧɢɟ ɦɟɬɨɞɨɜ ɪɚɫɩɨɡɧɚɜɚɧɢɹ 
ɨɛɴɟɤɬɨɜ ɧɚ ɢɡɨɛɪɚɠɟɧɢɹɯ» ɫɨɞɟɪɠɢɬ 46 ɫɬɪɚɧɢɰ ɬɟɤɫɬɚ, 20 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ 
ɢɫɬɨɱɧɢɤɨɜ, 1 ɩɪɢɥɨɠɟɧɢɟ. 

ɊȺɋɉɈɁɇȺȼȺɇɂȿ ɈȻɊȺɁɈȼ, ɊȺɋɉɈɁɇȺȼȺɇɂȿ ɈȻɔȿɄɌɈȼ, 
ɉɊȿɐȿȾȿɇɌ, ɈȻɊȺɁ, ɈȻɍɑȺɘɓȺə ȼɕȻɈɊɄȺ, ɇȿɃɊɈɇɇȺə ɋȿɌɖ, SVM. 

ɐɟɥɶ ɪɚɛɨɬɵ — ɢɡɭɱɟɧɢɟ ɢ ɪɟɚɥɢɡɚɰɢɹ ɨɫɧɨɜɧɵɯ ɚɥɝɨɪɢɬɦɨɜ ɪɟɲɟɧɢɹ 
ɡɚɞɚɱɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɴɟɤɬɨɜ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ, ɪɟɲɟɧɢɟ ɩɪɚɤɬɢɱɟɫɤɨɣ ɡɚɞɚɱɢ 
ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɴɟɤɬɨɜ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ, ɩɪɨɜɟɞɟɧɢɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ 
ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨ ɫɪɚɜɧɟɧɢɸ ɦɟɬɨɞɨɜ ɩɨ ɬɨɱɧɨɫɬɢ ɢ ɫɤɨɪɨɫɬɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ, ɚ 
ɬɚɤɠɟ ɩɨ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɥɨɠɧɨɫɬɢ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɢɡɭɱɟɧɵ ɨɫɧɨɜɧɵɟ ɦɟɬɨɞɵ 
ɪɚɫɩɨɡɧɚɜɚɧɢɹ: ɦɟɬɨɞ ɨɩɨɪɧɵɯ ɜɟɤɬɨɪɨɜ (SVM), ɫɜɟɪɬɨɱɧɵɟ ɧɟɣɪɨɧɧɵɟ ɫɟɬɢ 
Mask-RCNN ɢ YOLO. Ɋɟɲɟɧ ɩɪɚɤɬɢɱɟɫɤɢɣ ɩɪɢɦɟɪ ɡɚɞɚɱɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ 
ɢɡɨɛɪɚɠɟɧɢɣ — ɡɚɞɚɱɚ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɨɛɴɟɤɬɨɜ ɧɚ 
ɢɡɨɛɪɚɠɟɧɢɢ. Ɋɚɡɪɚɛɨɬɚɧɵ ɩɪɨɝɪɚɦɦɧɵɟ ɦɨɞɭɥɢ, ɪɟɚɥɢɡɭɸɳɢɟ ɪɚɛɨɬɭ 
ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɦɟɬɨɞɨɜ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɴɟɤɬɨɜ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ ɩɨ ɪɟɲɟɧɢɸ 
ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ. ɉɪɨɜɟɞɟɧɵ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨ ɫɪɚɜɧɟɧɢɸ 
ɬɨɱɧɨɫɬɢ ɢ ɫɤɨɪɨɫɬɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ. ɉɪɨɜɟɞɟɧɨ ɫɪɚɜɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ, 
ɩɨɥɭɱɟɧɧɵɯ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɛɨɬɵ ɤɚɠɞɨɝɨ ɦɟɬɨɞɚ. 
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ȼȼȿȾȿɇɂȿ 

 

ȼ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɨɛɧɚɪɭɠɟɧɢɹ ɢ 

ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɴɟɤɬɨɜ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɚɤɬɭɚɥɶɧɵɯ ɢ 

ɜɨɫɬɪɟɛɨɜɚɧɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɜ ɨɛɥɚɫɬɢ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ, ɦɚɲɢɧɧɨɝɨ 

ɨɛɭɱɟɧɢɹ ɢ ɤɨɦɩɶɸɬɟɪɧɵɯ ɧɚɭɤɚɯ. Ɂɚɞɚɱɢ ɬɚɤɨɝɨ ɬɢɩɚ ɨɬɧɨɫɹɬɫɹ ɤ ɤɥɚɫɫɭ ɡɚɞɚɱ 

ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɪɚɡɨɜ.  

Ɋɚɫɩɨɡɧɚɜɚɧɢɟ ɨɛɪɚɡɨɜ – ɧɚɭɱɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜ ɬɟɨɪɟɬɢɱɟɫɤɨɣ 

ɢɧɮɨɪɦɚɬɢɤɟ, ɩɪɢɤɥɚɞɧɨɣ ɦɚɬɟɦɚɬɢɤɟ, ɚɧɚɥɢɡɟ ɞɚɧɧɵɯ ɢ ɫɦɟɠɧɵɯ ɞɢɫɰɢɩɥɢɧɚɯ, 

ɪɚɡɜɢɜɚɸɳɟɟ ɩɪɢɧɰɢɩɵ ɢ ɦɟɬɨɞɵ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɨɛɴɟɤɬɨɜ ɪɚɡɥɢɱɧɨɣ ɩɪɢɪɨɞɵ. 

Ɇɟɬɨɞɵ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɪɚɡɨɜ ɢɦɟɸɬ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɩɪɢɦɟɧɟɧɢɣ ɩɪɚɤɬɢɱɟɫɤɢ 

ɜɨ ɜɫɟɯ ɫɮɟɪɚɯ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɫɜɹɡɚɧɧɵɯ ɫ ɢɡɭɱɟɧɢɟɦ ɨɛɴɟɤɬɨɜ ɢ ɩɪɨɰɟɫɫɨɜ: 

ɷɤɨɧɨɦɢɤɟ, ɛɢɨɥɨɝɢɢ, ɦɟɞɢɰɢɧɟ, ɯɢɦɢɢ, ɫɨɰɢɨɥɨɝɢɢ, ɦɟɧɟɞɠɦɟɧɬɟ, ɢɧɠɟɧɟɪɢɢ 

ɢ ɞɪɭɝɢɯ. 

ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɡɚɞɚɱɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɪɚɡɨɜ: 

ɨɩɬɢɱɟɫɤɨɟ ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɫɢɦɜɨɥɨɜ, ɞɟɬɟɤɰɢɹ ɢ ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɥɢɰ, 

ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɪɟɱɢ, ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɨɬɩɟɱɚɬɤɨɜ ɩɚɥɶɰɟɜ ɢ ɦɧɨɝɢɟ ɞɪɭɝɢɟ. ȼ 

ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɟɲɚɟɬɫɹ ɡɚɞɚɱɚ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ. 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ ɢ ɪɟɚɥɢɡɚɰɢɹ ɬɪɟɯ ɚɥɝɨɪɢɬɦɨɜ 

ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ. 

ȼ ɩɟɪɜɨɣ ɝɥɚɜɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɩɪɢɜɨɞɹɬɫɹ ɨɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɢ 

ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ. ȼ ɪɚɛɨɬɟ ɢɡɭɱɚɸɬɫɹ ɬɪɢ 

ɧɚɢɛɨɥɟɟ ɜɨɫɬɪɟɛɨɜɚɧɧɵɯ ɦɟɬɨɞɚ ɪɚɫɩɨɡɧɚɜɚɧɢɹ: ɦɟɬɨɞ ɨɩɨɪɧɵɯ ɜɟɤɬɨɪɨɜ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɢɫɬɨɝɪɚɦɦ ɧɚɩɪɚɜɥɟɧɧɵɯ ɝɪɚɞɢɟɧɬɨɜ, ɚ ɬɚɤɠɟ ɞɜɟ 

ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɦɧɨɝɨɫɥɨɣɧɵɟ ɫɜɟɪɬɨɱɧɵɟ ɧɟɣɪɨɧɧɵɟ ɫɟɬɢ ɫ ɚɪɯɢɬɟɤɬɭɪɚɦɢ 

YOLO ɢ Mask-RCNN. ȼɨ ɜɬɨɪɨɣ ɢ ɬɪɟɬɶɟɣ ɝɥɚɜɚɯ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɜɵɛɪɚɧɧɵɟ 

ɦɟɬɨɞɵ ɤ ɪɟɲɟɧɢɸ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ. Ⱦɚɟɬɫɹ ɩɨɞɪɨɛɧɨɟ ɨɩɢɫɚɧɢɟ ɫɬɪɭɤɬɭɪɵ 

ɤɚɠɞɨɝɨ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɦɟɬɨɞɨɜ, ɢ ɭɤɚɡɵɜɚɸɬɫɹ ɨɫɨɛɟɧɧɨɫɬɢ ɢɯ ɪɚɛɨɬɵ. 

ɑɟɬɜɟɪɬɚɹ ɝɥɚɜɚ ɩɨɫɜɹɳɟɧɚ ɩɪɚɤɬɢɱɟɫɤɨɦɭ ɪɟɲɟɧɢɸ ɡɚɞɚɱɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ 
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ɨɛɪɚɡɨɜ ɢ ɫɪɚɜɧɟɧɢɸ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ. ȼ ɩɹɬɨɣ ɝɥɚɜɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ 

ɪɟɚɥɢɡɨɜɚɧɧɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɦɨɞɭɥɢ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɟɲɚɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢɣ ɩɪɢɦɟɪ ɡɚɞɚɱɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ 

ɢɡɨɛɪɚɠɟɧɢɣ — ɡɚɞɚɱɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɴɟɤɬɨɜ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ ɢ ɢɯ 

ɤɥɚɫɫɢɮɢɤɚɰɢɹ. 

Ɋɚɡɪɚɛɨɬɚɧɵ ɩɪɨɝɪɚɦɦɧɵɟ ɦɨɞɭɥɢ, ɪɟɚɥɢɡɭɸɳɢɟ ɪɚɛɨɬɭ ɩɪɟɞɥɨɠɟɧɧɵɯ 

ɚɥɝɨɪɢɬɦɨɜ. Ⱦɚɧɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ɪɟɲɚɟɬ ɩɨɫɬɚɜɥɟɧɧɭɸ 

ɩɪɚɤɬɢɱɟɫɤɭɸ ɡɚɞɚɱɭ. 

Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ ɪɚɛɨɬɵ ɩɨɫɜɹɳɟɧɚ ɢɫɫɥɟɞɨɜɚɧɢɸ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ 

ɦɟɬɨɞɨɜ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɪɚɡɨɜ. ɉɪɨɜɨɞɹɬɫɹ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ, 

ɩɨɡɜɨɥɹɸɳɢɟ ɨɰɟɧɢɬɶ ɪɚɛɨɬɭ ɤɚɠɞɨɝɨ ɢɡ ɦɟɬɨɞɨɜ ɢ ɫɪɚɜɧɢɬɶ ɢɯ ɩɨ ɬɨɱɧɨɫɬɢ, 

ɫɤɨɪɨɫɬɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɥɨɠɧɨɫɬɢ. 
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