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ɍȾɄ 004.048+004.932 

Ⱥɧɚɥɢɡ ɦɟɬɨɞɨɜ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɱɟɥɨɜɟɤɚ 
ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɚɧɨɦɚɥɶɧɨɝɨ ɩɨɜɟɞɟɧɢɹ ɜ ɜɢɞɟɨɚɧɚɥɢɬɢɱɟɫɤɢɯ 

ɫɢɫɬɟɦɚɯ  

Ɍ. ȼ. Ɇɚɪɬɵɧɟɧɤɨ, Ⱥ.Ⱥ. ɓɟɪɛɚɤɨɜ, Ȼ.ȼ. Ȼɨɞɧɚɪ 

Ⱦɨɧɟɰɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 

kabka@list.ru 

Ɇɚɪɬɵɧɟɧɤɨ Ɍ.ȼ., Щɟɪɛɚɤɨɜ Ⱥ.Ⱥ, Ȼɨɞɧɚɪ Ȼ.ȼ., Ⱥɧɚɥɢɡ ɦɟɬɨɞɨɜ ɪɚɫɩɨɡɧɚɜɚɧɢɹ 
ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɱɟɥɨɜɟɤɚ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɚɧɨɦɚɥɶɧɨɝɨ ɩɨɜɟɞɟɧɢɹ ɜ 
ɜɢɞɟɨɚɧɚɥɢɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɦɟɬɨɞɢɤɚ 
ɨɛɧɚɪɭɠɟɧɢɹ ɚɧɨɦɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɱɟɥɨɜɟɤɚ ɩɭɬɟɦ ɚɧɚɥɢɡɚ ɟɝɨ ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɢ ɭɪɨɜɧɹ ɧɚɩɪɹɠɟɧɧɨɫɬɢ. ɉɪɢɜɟɞɟɧ ɨɛɡɨɪ ɢ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɦɟɬɨɞɨɜ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɷɦɨɰɢɣ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɩɪɟɞɫɬɚɜɥɟɧ ɚɥɝɨɪɢɬɦ ɨɛɧɚɪɭɠɟɧɢɹ ɚɧɨɦɚɥɶɧɨɝɨ ɩɨɜɟɞɟɧɢɹ ɫɭɛɴɟɤɬɚ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ 
ɛɵɥ ɜɵɛɪɚɧ ɤɨɦɩɥɟɤɫɧɵɣ ɩɨɞɯɨɞ, ɪɟɚɥɢɡɚɰɢɹ ɤɨɬɨɪɨɝɨ ɩɪɟɞɨɫɬɚɜɢɥɚ ɧɚɢɛɨɥɟɟ ɬɨɱɧɵɟ 
ɪɟɡɭɥɶɬɚɬɵ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɷɦɨɰɢɢ, ɧɚɩɪɹɠɟɧɧɨɫɬɶ, ɫɢɫɬɟɦɚ ɜɢɞɟɨɚɧɚɥɢɬɢɤɢ, ɚɧɨɦɚɥɶɧɨɟ 
ɩɨɜɟɞɟɧɢɟ, ɨɩɪɟɞɟɥɟɧɢɟ ɤɥɸɱɟɜɵɯ ɬɨɱɟɤ, ɦɢɦɢɱɟɫɤɢɣ ɩɪɢɡɧɚɤ, ɪɚɫɩɨɡɧɚɜɚɧɢɟ 
ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ. 

 

ȼɜɟɞɟɧɢɟ  

ȼ ɫɨɜɪɟɦɟɧɧɨɦ ɦɢɪɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ 
ɫɢɫɬɟɦɵ ɚɧɚɥɢɡɚ ɜɢɞɟɨɩɨɬɨɤɚ, ɜɤɥɸɱɚɸɳɢɟ 
ɨɬɫɥɟɠɢɜɚɧɢɟ ɩɨɜɟɞɟɧɢɹ ɥɸɞɟɣ, ɩɪɢɦɟɧɹɸɬɫɹ ɜ 
ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ: ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɚɧɚɥɢɡɢɪɭɹ ɬɪɚɟɤɬɨɪɢɢ ɩɟɪɟɦɟɳɟɧɢɹ ɥɸɞɟɣ [1], 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɩɨɦɨɳɶ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 
ɨɩɟɪɚɬɢɜɧɨ-ɪɨɡɵɫɤɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ [2], 
ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɟ ɢ ɦɟɞɢɰɢɧɫɤɨɟ 
ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ [3]. 

Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɜɢɞɟɨɚɧɚɥɢɡɚ ɜ ɞɚɧɧɵɯ 
ɫɢɫɬɟɦɚɯ ɹɜɥɹɟɬɫɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɨɜɟɞɟɧɢɹ 
ɥɸɞɟɣ ɧɚ «ɧɨɪɦɚɥɶɧɨɟ» ɢ «ɚɧɨɦɚɥɶɧɨɟ».  

Ʉɚɤ ɩɪɚɜɢɥɨ «ɚɧɨɦɚɥɶɧɨɟ ɩɨɜɟɞɟɧɢɟ» 
ɫɭɛɴɟɤɬɚ ɩɨɧɢɦɚɟɬɫɹ ɤɚɤ ɚɥɝɨɪɢɬɦ ɞɟɣɫɬɜɢɣ, 
ɤɨɬɨɪɵɣ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ «ɧɨɪɦɚɥɶɧɨɣ» ɦɨɞɟɥɢ 
ɩɨɜɟɞɟɧɢɹ ɥɸɞɟɣ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɫɢɬɭɚɰɢɢ, 
ɢɥɢ ɠɟ ɤɨɬɨɪɚɹ ɧɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɞɨɫɬɚɬɨɱɧɵɦ 
ɤɨɥɢɱɟɫɬɜɨɦ ɩɪɢɦɟɪɨɜ ɜ ɨɛɭɱɟɧɧɨɣ ɛɚɡɟ ɞɚɧɧɵɯ 
[4]. 

ɋ ɩɨɡɢɰɢɢ ɨɛɳɟɣ ɩɫɢɯɨɥɨɝɢɢ ɢ 
ɮɢɡɢɨɥɨɝɢɢ ɷɦɨɰɢɨɧɚɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ ɢ ɭɪɨɜɟɧɶ 
ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɫɭɛɴɟɤɬɚ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ - 
ɤɚɤ ɩɨɤɚɡɚɬɟɥɢ ɩɫɢɯɢɱɟɫɤɨɝɨ, ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɝɨ 
ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɱɟɥɨɜɟɤɚ [14]. 

 ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɧɟɜɟɪɛɚɥɶɧɨɣ ɩɫɢɯɨɥɨɝɢɢ - 
ɤɚɤ ɫɨɫɬɨɹɧɢɹ, ɤɨɬɨɪɵɟ ɨɬɪɚɠɚɟɬ ɦɢɦɢɤɚ ɥɢɰɚ ɢ 
ɩɪɨɱɢɟ ɚɫɩɟɤɬɵ ɧɟɜɟɪɛɚɥɶɧɨɝɨ ɩɨɜɟɞɟɧɢɹ 
ɱɟɥɨɜɟɤɚ. 

ɋɭɳɟɫɬɜɭɟɬ ɞɨɫɬɚɬɨɱɧɨ ɦɧɨɝɨ ɜɚɪɢɚɧɬɨɜ 
ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɷɦɨɰɢɨɧɚɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɢ 
ɤɪɢɬɟɪɢɟɜ ɞɢɫɤɪɟɬɢɡɚɰɢɢ ɷɦɨɰɢɣ ɦɟɠɞɭ ɫɨɛɨɣ. 

ɇɟɫɦɨɬɪɹ ɧɚ ɷɬɨ, ɧɢ ɨɞɧɚ ɢɡ ɤɥɚɫɫɢɮɢɤɚɰɢɣ ɧɟ 
ɦɨɠɟɬ ɩɨɥɧɨɰɟɧɧɨ ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɬɶ ɜɫɟ 
ɫɨɫɬɨɹɧɢɹ ɫɥɭɱɚɣɧɨ ɜɵɛɪɚɧɧɨɝɨ ɱɟɥɨɜɟɤɚ, ɢ ɜ 
ɷɬɨɦ ɫɦɵɫɥɟ ɡɚɞɚɱɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɨɩɪɟɞɟɥɟɧɢɹ ɷɦɨɰɢɣ ɹɜɥɹɟɬɫɹ «ɩɥɨɯɨ» 
ɨɩɪɟɞɟɥɟɧɧɨɣ.  

ɉɪɟɢɦɭɳɟɫɬɜɨ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɉɨɥɚ 
ɗɤɦɚɧɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɜɵɫɨɤɨɣ ɤɨɪɪɟɥɹɰɢɢ 
ɪɟɡɭɥɶɬɚɬɨɜ ɫɪɟɞɢ ɢɫɫɥɟɞɭɟɦɨɝɨ ɧɚɛɨɪɚ ɥɸɞɟɣ 
ɩɨ ɩɚɪɚɦɟɬɪɚɦ ɩɨɥ, ɧɚɰɢɨɧɚɥɶɧɨɫɬɶ ɢ ɜɨɡɪɚɫɬ, ɢ 
ɜ ɪɚɦɤɚɯ ɬɚɤɢɯ ɤɪɢɬɟɪɢɟɜ ɞɚɧɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ «ɭɧɢɜɟɪɫɚɥɶɧɚɹ». 
Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɲɟɫɬɶ 
ɷɦɨɰɢɣ, ɬɚɤɢɟ ɤɚɤ ɫɱɚɫɬɶɟ, ɩɟɱɚɥɶ, ɝɧɟɜ, ɫɬɪɚɯ, 
ɭɞɢɜɥɟɧɢɟ ɢ ɨɬɜɪɚɳɟɧɢɟ (ɚɧɝɥ. happiness, 
sadness, anger, fear, surprise, disgust) 

ȼ ɢɬɨɝɟ, ɩɨɥɭɱɢɜ ɨɰɟɧɤɭ ɭɪɨɜɧɹ 
ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɢ ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɱɟɥɨɜɟɤɚ ɜ ɨɩɪɟɞɟɥɟɧɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ, ɚ 
ɬɚɤɠɟ ɨɩɪɟɞɟɥɢɜ ɦɨɞɟɥɶ ɬɢɩɢɱɧɨɝɨ ɩɨɜɟɞɟɧɢɹ ɢ 
ɪɟɲɚɸɳɢɟ ɩɪɚɜɢɥɚ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, 
ɹɜɥɹɟɬɫɹ ɥɢ ɩɨɜɟɞɟɧɢɟ ɱɟɥɨɜɟɤɚ ɚɧɨɦɚɥɶɧɵɦ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɰɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ 
ɪɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɚ ɨɛɧɚɪɭɠɟɧɢɹ 
ɚɧɨɦɚɥɶɧɨɝɨ ɩɨɜɟɞɟɧɢɹ ɱɟɥɨɜɟɤɚ, ɚ ɬɚɤɠɟ 
ɚɧɚɥɢɡ ɦɟɬɨɞɨɜ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɷɦɨɰɢɣ ɢ 
ɨɩɪɟɞɟɥɟɧɢɟ ɫɬɟɩɟɧɢ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɱɟɥɨɜɟɤɚ. 
 

Ɋɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɚ 
ɨɛɧɚɪɭɠɟɧɢɹ ɚɧɨɦɚɥɶɧɨɝɨ ɩɨɜɟɞɟɧɢɹ 
ɫɭɛɴɟɤɬɚ. 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ 
ɪɚɡɥɢɱɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɨɩɢɫɵɜɚɸɳɢɯ 
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ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɨɛɴɟɤɬɨɜ ɜ ɜɢɞɟɨɩɨɬɨɤɟ [5, 6], ɚ 
ɬɚɤɠɟ ɜɵɹɜɥɟɧɢɟ ɚɬɢɩɢɱɧɨɝɨ ɩɨɜɟɞɟɧɢɹ 
ɫɭɛɴɟɤɬɚ [4,7- 9] ɢ ɪɚɛɨɬ ɩɨ ɫɩɨɫɨɛɚɦ 
ɤɨɧɬɟɤɫɬɧɨɝɨ ɨɩɢɫɚɧɢɹ ɜɢɞɟɨ [10,11] ɛɵɥ 
ɫɨɫɬɚɜɥɟɧ ɚɥɝɨɪɢɬɦ ɨɛɧɚɪɭɠɟɧɢɹ ɚɧɨɦɚɥɶɧɨɝɨ 
ɩɨɜɟɞɟɧɢɹ ɫɭɛɴɟɤɬɚ: 

1. ɉɟɪɜɢɱɧɚɹ ɨɛɪɚɛɨɬɤɚ ɜɢɞɟɨɪɹɞɚ, 
ɢɡɜɥɟɱɟɧɢɟ ɨɬɞɟɥɶɧɵɯ ɤɚɞɪɨɜ. 

2. Ɉɛɪɚɛɨɬɤɚ ɩɨɥɭɱɟɧɧɵɯ ɢɡɨɛɪɚɠɟɧɢɣ - 

ɫɟɝɦɟɧɬɚɰɢɹ, ɨɩɪɟɞɟɥɟɧɢɟ ɤɨɧɬɭɪɨɜ ɨɛɴɟɤɬɨɜ 
ɫɰɟɧɵ, ɞɟɬɟɤɬɢɪɨɜɚɧɢɟ ɥɸɞɟɣ. 

3. Ɉɩɪɟɞɟɥɟɧɢɟ ɲɚɛɥɨɧɨɜ ɞɜɢɝɚɬɟɥɶɧɨɣ 
(ɧɟɜɟɪɛɚɥɶɧɨɣ) ɚɤɬɢɜɧɨɫɬɢ ɤɚɤ ɨɛɴɟɤɬɨɜ ɜɢɞɟɨ 
ɚɧɚɥɢɡɚ. 

4. ɋɥɟɠɟɧɢɟ ɡɚ ɪɚɧɟɟ ɨɩɪɟɞɟɥɟɧɧɵɦɢ 
ɲɚɛɥɨɧɚɦɢ, ɜɵɱɢɫɥɟɧɢɟ ɞɢɧɚɦɢɤɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ.  

5. ɉɨɢɫɤ ɢ ɜɵɞɟɥɟɧɢɟ ɫɟɦɚɧɬɢɱɟɫɤɢɯ, 
ɜɟɪɨɹɬɧɨɫɬɧɵɯ (ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ) ɢ ɩɪɨɱɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɜɢɝɚɬɟɥɶɧɨɣ ɚɤɬɢɜɧɨɫɬɢ, 
ɤɨɬɨɪɵɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɦɨɞɟɥɢ ɩɨɜɟɞɟɧɢɹ. 

6. ɉɪɢɧɹɬɢɟ ɪɟɲɟɧɢɹ ɨɛ ɚɧɨɦɚɥɶɧɨɫɬɢ 
ɩɨɜɟɞɟɧɢɹ, ɤɚɤ ɨ ɫɨɜɨɤɭɩɧɨɫɬɢ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ 
ɢ ɫɟɦɚɧɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 

7. ȼɵɱɢɫɥɟɧɢɟ ɨɲɢɛɨɤ, ɬɟɫɬɢɪɨɜɚɧɢɟ ɢ 
ɚɞɚɩɬɚɰɢɹ ɦɨɞɟɥɟɣ. 

Ɇɨɞɟɥɶ ɩɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɭɟɦɵɯ ɨɛɴɟɤɬɨɜ 
ɦɨɠɟɬ ɛɵɬɶ: 

 ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɢɥɢ 
ɜɟɪɨɹɬɧɨɫɬɧɨɣ ɦɨɞɟɥɶɸ, ɤ 
ɩɪɢɦɟɪɭ: 

o ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɟɬɶɸ Ȼɚɣɟɫɚ [4] (ɨɬ 
ɚɧɝɥ. Dinamic Bayesian network); 

o ɫɬɨɯɚɫɬɢɱɟɫɤɨɣ ɤɨɧɬɟɤɫɬɧɨ-

ɫɜɨɛɨɞɧɨɣ ɝɪɚɦɦɚɬɢɤɨɣ [5] (ɚɧɝɥ. 
SCFG); 

o ɫɤɪɵɬɨɣ Ɇɚɪɤɨɜɫɤɨɣ ɦɨɞɟɥɶɸ [5] 
(ɨɬ ɚɧɝɥ. Hidden Markov Model); 

o ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɩɥɨɬɧɨɫɬɢ 
ɜɟɪɨɹɬɧɨɫɬɢ [7] (ɨɬ ɚɧɝɥ. Probability 
density function); 

 ɦɨɞɟɥɶ, ɢɫɩɨɥɶɡɭɸɳɚɹ 
ɛɚɡɭ ɞɚɧɧɵɯ (ɞɚɥɟɟ ȻȾ) 
ɧɨɪɦɚɥɶɧɨɣ ɢ ɚɧɨɦɚɥɶɧɨɣ 
ɚɤɬɢɜɧɨɫɬɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ 
ɧɚɛɨɪɨɦ ɢɡɨɛɪɚɠɟɧɢɣ ɢ ɢɯ 
ɞɟɤɨɦɩɨɡɢɰɢɹɦɢ [8]; 

 ɦɨɞɟɥɶɸ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɡɧɚɧɢɣ [12]; 

 ɞɪɭɝɢɟ ɦɨɞɟɥɢ 
(ɪɚɫɲɢɪɟɧɢɹ ɢ ɤɨɦɛɢɧɚɰɢɢ 
ɨɩɢɫɚɧɧɵɯ ɜɵɲɟ ɦɨɞɟɥɟɣ). 

ɂɫɯɨɞɹ ɢɡ ɨɩɢɫɚɧɧɨɝɨ ɜ ɢɫɬɨɱɧɢɤɟ [5] 
ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɹ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ 
ɩɨɦɨɳɶɸ ɷɤɫɩɟɪɬɧɵɯ ɩɪɨɞɭɤɰɢɨɧɧɵɯ ɩɪɚɜɢɥ, ɚ 
ɬɚɤ ɠɟ ɩɭɬɟɦ ɜɵɱɢɫɥɟɧɢɹ ɪɚɫɫɬɨɹɧɢɣ ɦɟɠɞɭ 
ɜɟɤɬɨɪɚɦɢ [13] (Ʉɭɥɶɛɚɤɚ - Ʌɟɣɛɥɟɪɚ  ȿɜɤɥɢɞɚ, 
Ɇɚɯɚɥɚɧɨɛɢɫɚ).  

Ɉɩɢɫɚɧɧɵɣ ɜɵɲɟ ɚɥɝɨɪɢɬɦ ɨɬɪɚɠɚɟɬ 
ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ ɚɧɨɦɚɥɶɧɨɝɨ 
ɩɨɜɟɞɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɩɨɥɭɱɟɧɧɨɝɨ ɜɢɞɟɨɪɹɞɚ. 
Ɉɞɧɚɤɨ ɞɥɹ ɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɡɚɞɚɱɢ, ɬɚɤɢɯ ɤɚɤ 
ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɚɧɨɦɚɥɶɧɨɣ ɬɪɚɟɤɬɨɪɢɢ 
ɞɜɢɠɟɧɢɹ ɨɛɴɟɤɬɨɜ ɢ ɚɧɨɦɚɥɶɧɵɯ ɫɨɛɵɬɢɣ [4,5], 
ɜɵɹɜɥɟɧɢɹ ɚɧɨɦɚɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɧɚ ɨɫɧɨɜɟ 
ɢɧɮɨɪɦɚɰɢɢ, ɡɚɥɨɠɟɧɧɨɣ ɜ ɜɢɞɟɨ ɤɨɦɩɪɟɫɫɢɢ 
[7], ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɚɧɨɦɚɥɶɧɵɯ ɠɟɫɬɨɜ ɢ 
ɩɨɯɨɞɤɢ [8] ɭɠɟ ɫɭɳɟɫɬɜɭɸɬ ɧɟɤɨɬɨɪɵɟ ɦɟɬɨɞɵ 
ɪɟɲɟɧɢɹ (ɪɟɚɥɢɡɚɰɢɢ).  

Ɂɚɞɚɱɚ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɚɧɨɦɚɥɶɧɨɝɨ 
«ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ» ɢ «ɭɪɨɜɧɹ 
ɧɚɩɪɹɠɟɧɧɨɫɬɢ» ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɢ ɬɪɟɛɭɟɬ 
ɧɚɯɨɠɞɟɧɢɹ ɤɨɦɩɥɟɤɫɧɨɝɨ ɪɟɲɟɧɢɹ.  

Ⱥɧɚɥɢɡ ɦɟɬɨɞɨɜ ɪɚɫɩɨɡɧɚɜɚɧɢɹ 
ɷɦɨɰɢɣ 

Ɉɞɧɢɦ ɢɡ ɧɚɩɪɚɜɥɟɧɢɣ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ 
ɫɮɟɪɟ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɪɚɡɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 
ɜɵɪɚɠɟɧɢɹ ɥɢɰɚ. ȼ ɨɫɧɨɜɧɨɦ ɫɥɨɠɧɨɫɬɢ 
ɜɨɡɧɢɤɚɸɬ ɧɚ ɷɬɚɩɟ ɩɨɥɭɱɟɧɢɹ ɬɨɱɧɵɯ 
ɩɪɢɡɧɚɤɨɜ ɢ ɜɵɪɚɠɟɧɢɣ ɥɢɰɚ. ȼɫɟ ɞɟɥɨ ɜ ɬɨɦ, 
ɱɬɨ ɪɚɡɧɢɰɚ ɜ ɢɡɦɟɧɟɧɢɢ ɩɨɥɨɠɟɧɢɹ 
ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ 
ɜɵɪɚɠɟɧɢɹɦɢ ɥɢɰɚ ɦɨɠɟɬ ɛɵɬɶ ɧɟɡɧɚɱɢɬɟɥɶɧɨɣ, 
ɤ ɩɪɢɦɟɪɭ: ɨɬɤɪɵɬɵɣ ɪɨɬ ɧɟ ɨɛɹɡɚɬɟɥɶɧɨ ɛɭɞɟɬ 
ɨɛɨɡɧɚɱɚɬɶ ɭɞɢɜɥɟɧɢɟ, ɷɬɨ ɦɨɠɟɬ ɛɵɬɶ ɩɥɚɱ ɢɥɢ 
ɫɦɟɯ. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɧɵɟ ɞɚɥɟɟ ɦɟɬɨɞɵ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɪɚɡɜɢɥɢɫɶ ɢɡ ɦɟɬɨɞɨɜ ɪɚɫɩɨɡɧɚɜɚɧɢɹ 
ɥɢɰɚ, ɧɨ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɢ ɞɥɹ 
ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɷɦɨɰɢɣ. 

 ȼɨ-ɩɟɪɜɵɯ, ɫɭɳɟɫɬɜɭɸɳɢɟ ɦɟɬɨɞɵ 
ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢɫɩɨɥɶɡɭɸɬ ɬɪɢ ɨɫɧɨɜɧɵɯ 
ɩɪɢɡɧɚɤɚ ɞɥɹ ɪɚɫɩɨɡɧɚɜɚɧɢɹ - ɷɬɨ ɭɪɨɜɟɧɶ 
ɫɟɪɨɝɨ, ɱɚɫɬɨɬɵ ɢ ɞɜɢɠɟɧɢɟ. Ɋɚɡɥɢɱɧɵɟ ɷɦɨɰɢɢ 
ɢɦɟɸɬ ɪɚɡɧɵɟ ɭɪɨɜɧɢ ɫɟɪɨɝɨ ɧɚ ɰɢɮɪɨɜɨɦ 
ɢɡɨɛɪɚɠɟɧɢɢ ɥɢɰɚ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɢɡ-ɡɚ 
ɢɡɦɟɧɟɧɢɹ ɪɟɥɶɟɮɚ ɥɢɰɚ. Ɉɞɧɚɤɨ ɞɥɹ 
ɧɨɪɦɚɥɢɡɚɰɢɢ ɜɯɨɞɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɩɟɪɟɞ 
ɧɚɱɚɥɨɦ ɚɧɚɥɢɡɚ ɧɟɨɛɯɨɞɢɦɨ ɨɫɭɳɟɫɬɜɥɹɬɶ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɭɸ ɨɛɪɚɛɨɬɤɭ ɢɡɨɛɪɚɠɟɧɢɹ. 
ɏɚɪɚɤɬɟɪɧɵɣ ɩɪɢɡɧɚɤ: ɞɜɢɠɟɧɢɟ, ɢɫɩɨɥɶɡɭɟɬ 
ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɢɡɦɟɧɟɧɢɢ ɩɨɥɨɠɟɧɢɹ 
ɨɩɪɟɞɟɥёɧɧɵɯ ɬɨɱɟɤ ɧɚ ɥɢɰɟ. ɏɚɪɚɤɬɟɪɧɵɣ 
ɩɪɢɡɧɚɤ: ɱɚɫɬɨɬɵ, ɢɫɩɨɥɶɡɭɟɬ ɪɚɡɧɢɰɭ ɦɟɠɞɭ 
ɪɚɡɥɢɱɧɵɦɢ ɰɢɮɪɨɜɵɦɢ ɢɡɨɛɪɚɠɟɧɢɹɦɢ ɥɢɰɚ ɜ 
ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ. 

 ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɦɟɬɨɞɵ ɪɚɫɩɨɡɧɚɜɚɧɢɹ 
ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɬɪɢ ɨɛɥɚɫɬɢ [17-24] 

(ɬɚɛɥɢɰɚ 1): ɯɨɥɢɫɬɢɱɟɫɤɢɟ (ɰɟɥɨɫɬɧɵɟ) ɢ 
ɥɨɤɚɥɶɧɵɟ ɪɚɫɩɨɡɧɚɜɚɧɢɹ, ɷɤɫɬɪɚɝɢɪɨɜɚɧɢɹ 
ɞɟɮɨɪɦɚɰɢɢ ɢ ɞɜɢɠɟɧɢɢ (ɦɟɬɨɞɵ, 
ɜɵɱɢɫɥɹɸɳɢɟ ɞɢɧɚɦɢɤɭ ɨɛɴɟɤɬɨɜ), 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɧɟɲɧɨɫɬɢ (ɦɟɬɨɞɵ 
ɜɵɱɢɫɥɹɸɳɢɟ ɮɨɪɦɭ ɨɛɴɟɤɬɨɜ). 

Ɍɚɤ ɦɟɬɨɞɵ ɰɟɥɨɫɬɧɵɯ ɪɚɫɩɨɡɧɚɜɚɧɢɣ 
ɚɧɚɥɢɡɢɪɭɸɬ ɷɦɨɰɢɢ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɥɢɰɚ ɜ 
ɰɟɥɨɦ, ɱɬɨɛɵ ɡɚɬɟɦ ɦɨɠɧɨ ɛɵɥɨ ɧɚɣɬɢ ɪɚɡɧɢɰɭ 
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ɦɟɠɞɭ ɪɚɡɧɵɦɢ ɢɡɨɛɪɚɠɟɧɢɹɦɢ: Principal 

Component Analysis (PCA), Independent 

Component Analysis (ICA), Fisher’s Linear 

Discriminants (FLD), Local Feature Analysis 

(LFA), Fisher Actions, Hidden Markov Models, ɢ 
ɤɥɚɫɬɟɪɧɵɣ ɚɧɚɥɢɡ.  

ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɦɟɬɨɞɵ ɥɨɤɚɥɶɧɵɯ 
ɪɚɫɩɨɡɧɚɜɚɧɢɣ ɚɧɚɥɢɡɢɪɭɸɬ ɨɬɞɟɥɶɧɵɟ ɱɚɫɬɢ 
ɥɢɰɚ: ɝɥɚɡɚ, ɛɪɨɜɢ ɢ ɪɨɬ. Ɍɢɩɢɱɧɵɟ ɦɟɬɨɞɵ: 
Facial Actions Code System (FACS), Local PCA, 

ȼɟɣɜɥɟɬɵ ɢ ɇɟɣɪɨɧɧɵɟ ɫɟɬɢ.  
ȼ ɨɫɧɨɜɟ ɦɟɬɨɞɨɜ ɷɤɫɬɪɚɝɢɪɨɜɚɧɢɹ 

ɞɟɮɨɪɦɚɰɢɢ ɢ ɞɜɢɠɟɧɢɣ ɥɟɠɢɬ ɢɡɦɟɧɟɧɢɹ 
ɮɨɪɦɵ ɨɪɝɚɧɨɜ ɧɚ ɥɢɰɟ, ɤɨɝɞɚ ɦɟɧɹɸɬɫɹ 
ɪɚɡɥɢɱɧɵɟ ɜɵɪɚɠɟɧɢɹ: Active Shape Model 
(ASM), Point Distribution Model (PDM).  

Ɇɟɬɨɞɵ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ, ɩɨɥɚɝɚɸɬɫɹ ɧɚ ɮɨɪɦɭ ɢ 
ɩɨɥɨɠɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɟɣ ɥɢɰɚ ɱɟɥɨɜɟɤɚ, 
ɱɬɨɛɵ ɢɡɜɥɟɱɶ ɯɚɪɚɤɬɟɪɧɵɟ ɜɟɤɬɨɪɵ, ɤɨɬɨɪɵɟ 
ɩɪɟɞɫɬɚɜɥɹɸɬ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɥɢɰɚ.  

 

Ɍɚɛɥɢɰɚ 1 - ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɦɟɬɨɞɨɜ 
ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɷɦɨɰɢɣ 

 ɏɨɥɢɫɬɢɱɟɫɤɢɟ 
ɦɟɬɨɞɵ 

Ʌɨɤɚɥɶɧɵɟ 
ɦɟɬɨɞɵ 

Ɇɟɬɨɞɵ, 
ɜɵɱɢɫɥɹɸɳ
ɢɟ ɮɨɪɦɭ 

Ʉɥɚɫɫɢɮɢɤɚɬɨɪ
ɵ: ANN [17], 

SVM [21,22], 

Random forrest 

[20], LVQ [20], 

Adaboosl [19] 

ȼɟɣɜɥɟɬɵ ɢ 
ɮɢɥɶɬɪɵ 
Ƚɚɛɨɪɚ [20] 
ɉɪɟɨɛɪɚɡɨɜɚɧɢ
ɟ Xɚɮɚ [20] 2D 
Ɇɨɞɟɥɢ ɥɢɰɚ: 
AAM [20], 

ASM [19], 

EBGM [20] 

Ʉɥɚɫɫɢɮɢɤɚɬɨɪ
ɵ: ȺNN [18], 
SVɆ [20], GA 
[18], 

Ʉɥɚɫɫɢɮɢɤɚɬɨɪ 
Ȼɚɣɟɫɚ [20], 
Adaboost [20] 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢ
ɟ ɦɨɞɟɥɢ ɥɢɰɚ 
[17] 

ɋɨɛɫɬɜɟɧɧɵɟ 
ɜɟɤɬɨɪɚ: PCA 
[20], LDA [14] 

Ʌɨɤɚɥɶɧɵɟ 
ɝɢɫɬɨɝɪɚɦɦɵ: 
HoG [13], LBP 

[19,24] 

Ɇɟɬɨɞɵ, 
ɜɵɱɢɫɥɹɸɳ
ɢɟ 
ɞɢɧɚɦɢɤɭ 

Ɉɩɬɢɱɟɫɤɢɣ 
ɩɨɬɨɤ [20] 
Ⱦɢɧɚɦɢɱɟɫɤɢɟ 
ɦɨɞɟɥɢ [17] 

3D 

ɞɢɧɚɦɢɱɟɫɤɢɟ 
ɦɨɞɟɥɢ [17] 
ɋɬɚɬɢɫɬɢɱɟɫɤɢ
ɟ ɦɨɞɟɥɢ: 
HMM [20], 

DBN [20] 

 

Ɉɩɢɫɚɧɢɟ ɚɛɛɪɟɜɢɚɬɭɪ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ 
ɬɚɛɥɢɰɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɢɠɟ:  

ASM - ɦɨɞɟɥɶ ɮɨɪɦɵ,  
EBGM - ɷɥɚɫɬɢɱɧɵɣ ɝɪɚɮ,  
ANN - ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɧɟɣɪɨɧɧɵɟ ɫɟɬɢ,  
SVM - ɦɟɬɨɞɵ ɨɩɨɪɧɵɯ ɜɟɤɬɨɪɨɜ,  
LDA - ɥɢɧɟɣɧɵɣ ɞɢɫɤɪɢɦɢɧɚɧɬɧɵɣ ɚɧɚɥɢɡ,  
GA - ɝɟɧɟɬɢɱɟɫɤɢɟ ɚɥɝɨɪɢɬɦɵ,  

LVQ - ɜɟɤɬɨɪɧɨɟ ɤɜɚɧɬɨɜɚɧɢɟ (ɫɟɬɶ 
Ʉɨɯɨɧɟɧɚ),  

AAM - ɦɨɞɟɥɶ ɩɪɟɞɫɬɚɜɥɟɧɢɹ, 
 HoG - ɝɢɫɬɨɝɪɚɦɦɚ ɧɚɩɪɚɜɥɟɧɧɵɯ 

ɝɪɚɞɢɟɧɬɨɜ, 
PCA - ɦɟɬɨɞ ɝɥɚɜɧɵɯ ɤɨɦɩɨɧɟɧɬ,  
LBP - ɥɨɤɚɥɶɧɵɟ ɛɢɧɚɪɧɵɟ ɲɚɛɥɨɧɵ. 
ɋɟɣɱɚɫ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɚɫɩɨɡɧɚɜɚɧɢɹ 

ɷɦɨɰɢɣ ɜ ɨɫɧɨɜɧɨɦ ɩɪɢɦɟɧɹɸɬ ɤɨɦɩɥɟɤɫɧɵɟ 
ɩɨɞɯɨɞɵ, ɨɛɳɢɣ ɩɪɢɧɰɢɩ ɤɨɬɨɪɵɯ ɩɪɢɜɟɞɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 1 ɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ ɨɛɳɢɟ: 

1.  ɉɨɥɭɱɟɧɢɟ ɢɡɨɛɪɚɠɟɧɢɹ ɩɭɬɟɦ 
ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ ɟɝɨ ɧɚ ɤɚɞɪɟ ɢ ɟɝɨ ɚɞɚɩɬɚɰɢɹ 
(ɧɨɪɦɚɥɢɡɚɰɢɹ). 

2.  ɉɨɢɫɤ ɤɥɸɱɟɜɵɯ ɬɨɱɟɤ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ 
ɥɢɰɚ, ɬɟɤɫɬɭɪɵ ɢ ɮɨɪɦɵ, ɜɵɱɢɫɥɟɧɢɟ 
ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɪɨɹɜɥɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 

3.  Ɉɩɰɢɨɧɚɥɶɧɚɹ ɨɛɪɚɛɨɬɤɚ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 

4. ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɪɨɰɟɫɫ 
ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɷɦɨɰɢɨɧɚɥɶɧɵɯ ɢ ɞɪɭɝɢɯ 
ɫɨɫɬɨɹɧɢɣ. 

5.  ɂɧɬɟɪɩɪɟɬɚɰɢɹ ɢ ɨɰɟɧɤɚ ɪɟɡɭɥɶɬɚɬɨɜ.  
 

 
Ɋɢɫɭɧɨɤ 1 – Ⱥɥɝɨɪɢɬɦ ɨɛɧɚɪɭɠɟɧɢɹ 

ɚɧɨɦɚɥɶɧɨɝɨ ɩɨɜɟɞɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɥɨɤɚɥɶɧɨɝɨ 
ɦɟɬɨɞɚ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ 

ɫɨɫɬɨɹɧɢɹ ɢ ɭɪɨɜɧɹ ɧɚɩɪɹɠɟɧɧɨɫɬɢ, 
ɜɵɱɢɫɥɹɸɳɟɝɨ ɮɨɪɦɭ. 

 

ȼ ɬɚɛɥɢɰɟ 2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɪɚɬɤɢɟ 
ɫɜɟɞɟɧɢɹ ɨ ɧɟɤɨɬɨɪɵɯ ɩɨɞɯɨɞɚɯ, ɪɟɚɥɢɡɭɸɳɢɯ 
ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ ɢ ɩɨɤɚɡɚɜɲɢɯ ɧɚɢɛɨɥɟɟ ɬɨɱɧɵɟ 
ɪɟɡɭɥɶɬɚɬɵ.  
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Ɍɚɛɥɢɰɚ 2 – ɤɨɦɩɥɟɤɫɧɵɟ ɩɨɞɯɨɞɵ, 
ɩɨɤɚɡɚɜɲɢɟ ɧɚɢɥɭɱɲɢɟ ɪɟɡɭɥɶɬɚɬɵ 

ɂɡɜɥɟɱ
ɟɧɢɟ 
ɨɫɨɛɟɧ
ɧɨɫɬɟɣ 

Ʉɥɚɫɫ
ɢɮɢɤɚ
ɬɨɪ 

Ɍɨɱɧ
ɨɫɬɶ 

ɗɦɨɰɢɢ Ⱥɜɬɨɪ
ɵ 

ASM + 

Ɇɢɦɢɱ
ɟɫɤɢɟ 
ɩɪɢɡɧɚ
ɤɢ 

ANN 77-

93% 

ɗɤɦɚɧ + 
ɧɟɣɬɪɚɥ
ɶɧɚɹ 
ɷɦɨɰɢɹ 
+ 

ɭɪɨɜɧɢ 
ɧɚɩɪɹɠ
ɟɧɧɨɫɬɢ 

Ʉɚɲɚɩ
ɨɜɢɱ ɢ 
ɞɪ. 
[17] 

PCA + 

Ɏɢɥɶɬ
ɪ 
Ƚɚɛɨɪɚ 

SVM 71-

90% 

ɗɤɦɚɧ N. 

Agraw

ɫal et 
al. [20] 

Ɉɩɬɢɱ
ɟɫɤɢɣ 
ɩɨɬɨɤ 

SVM 74-

90% 

ɗɤɦɚɧ K. 

Andero

on eti 

ale. 

[20] 

ɉɪɟɨɛ
ɪɚɡɨɜɚ
ɧɢɟ 
ɏɚɮɚ 

Rando

m 

Fores 

62-

100% 

ɗɤɦɚɧ G. 

Fanelli 

et al. 

[20] 

 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɬɨɞɚ «ASM + 
Ɇɢɦɢɱɟɫɤɢɟ ɩɪɢɡɧɚɤɢ + ANN». ȼ ɷɬɨɦ ɦɟɬɨɞɟ 
ɧɚ ɬɪɟɬɶɟɦ ɲɚɝɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɵɱɢɫɥɟɧɢɟ 
ɦɢɦɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ ɧɚ ɨɫɧɨɜɟ ɤɥɸɱɟɜɵɯ 
ɬɨɱɟɤ ɥɢɰɚ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɩɨɡɜɨɥɹɟɬ 
ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɧɟ ɬɨɥɶɤɨ ɷɦɨɰɢɢ, ɧɨ ɢ ɬɚɤɠɟ 
ɭɪɨɜɧɢ ɧɚɩɪɹɠɟɧɧɨɫɬɢ. 

ɇɟɞɨɫɬɚɬɤɢ ɦɟɬɨɞɚ «ASM + Ɇɢɦɢɱɟɫɤɢɟ 
ɩɪɢɡɧɚɤɢ + ANN»:  

ɨɬɫɭɬɫɬɜɢɟ ɜɵɱɢɫɥɟɧɢɹ ɞɢɧɚɦɢɤɢ 
ɦɢɦɢɱɟɫɤɢɯ ɤɚɪɬɢɧ;  

 ɞɥɢɬɟɥɶɧɨɟ ɨɛɭɱɟɧɢɟ ɤɥɚɫɫɢɮɢɤɚɬɨɪɚ 
ɫɢɫɬɟɦɵ. 

Ⱦɨɫɬɨɢɧɫɬɜɚ ɦɟɬɨɞɚ «ASM + Ɇɢɦɢɱɟɫɤɢɟ 
ɩɪɢɡɧɚɤɢ + ANN»:   

 ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɤɥɚɫɫɢɮɢɤɚɰɢɢ 
ɜɵɪɚɠɟɧɢɣ ɥɢɰɚ (Facial Action Coding System 

(FACS)) ɉ. ɗɤɦɚɧɚ. 
  ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɜɚɪɢɚɧɬɧɨɝɨ ɤ 

ɦɚɫɲɬɚɛɭ ɢɡɨɛɪɚɠɟɧɢɹ ɥɢɰɚ ɦɢɦɢɱɟɫɤɨɝɨ 
ɤɨɦɩɥɟɤɫɚ ɜ ɫɨɫɬɚɜɟ 33 ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 
ɩɪɢɡɧɚɤɨɜ ɦɨɞɟɥɢ ɥɢɰɚ (ɭɝɥɨɜ ɢ ɪɚɫɫɬɨɹɧɢɣ); 

  ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɪɨɫɬɨɬɚ ɪɚɡɪɚɛɨɬɤɢ ɢ 
ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɞɥɹ 
ɜɵɛɪɚɧɧɨɣ ɬɟɫɬɢɪɭɟɦɨɣ ɛɚɡɵ. 

 ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɧɟɪɟɝɭɥɹɪɧɨɫɬɹɦ 
ɢɡɨɛɪɚɠɟɧɢɹ ɥɢɰɚ, ɬɚɤɢɦ ɤɚɤ ɨɪɢɟɧɬɚɰɢɹ 
ɝɨɥɨɜɵ ɢ ɨɫɜɟɳɟɧɧɨɫɬɶ, ɢɡ-ɡɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɦɨɞɟɥɢ ɮɨɪɦɵ ASM 

Ɂɚɤɥɸɱɟɧɢɟ 

ȼ ɫɬɚɬɶɟ ɩɪɟɞɫɬɚɜɥɟɧ ɤɪɚɬɤɢɣ ɨɛɡɨɪ 
ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɬɨɞɨɜ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ 
ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɱɟɥɨɜɟɤɚ, ɜɵɛɪɚɧ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɣ 
ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɣ ɦɟɬɨɞ, ɜɵɞɟɥɟɧɵ ɨɛɳɢɟ 
ɩɪɢɧɰɢɩɵ ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦɵ ɢ ɩɪɟɞɥɨɠɟɧ 
ɤɨɦɩɥɟɤɫɧɵɣ ɚɥɝɨɪɢɬɦ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ.  

ɉɪɟɞɥɨɠɟɧɧɨɟ ɪɟɲɟɧɢɟ ɨɫɧɨɜɚɧɨ ɧɚ 
ɪɚɫɩɨɡɧɚɜɚɧɢɢ ɚɧɨɦɚɥɶɧɨɝɨ ɩɨɜɟɞɟɧɢɹ ɱɟɥɨɜɟɤɚ 
ɩɨ ɟɝɨ ɬɟɤɭɳɟɦɭ ɷɦɨɰɢɨɧɚɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ 
ɭɪɨɜɧɸ ɧɚɩɪɹɠɟɧɧɨɫɬɢ.  

ȼ ɩɨɫɥɟɞɭɸɳɢɯ ɪɚɛɨɬɚɯ ɩɥɚɧɢɪɭɟɬɫɹ 
ɨɩɢɫɚɧɢɟ ɪɟɚɥɢɡɚɰɢɢ, ɢɡɥɨɠɟɧɢɟ ɢ ɚɧɚɥɢɡ 
ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɨɫɧɨɜɚɧɧɨɣ ɧɚ 
ɦɟɬɨɞɟ ɜɵɱɢɫɥɟɧɢɹ ɦɢɦɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ ɢ ɢɯ 
ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɫ ɩɨɦɨɳɶɸ ɩɟɪɰɟɩɬɪɨɧɧɨɣ 
ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ ɢ ɧɚɥɢɱɢɟɦ ɛɥɨɤɚ ɩɪɢɧɹɬɢɹ 
ɪɟɲɟɧɢɣ. 
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Ɇɚɪɬɵɧɟɧɤɨ Ɍ.ȼ., Щɟɪɛɚɤɨɜ Ⱥ.Ⱥ, Ȼɨɞɧɚɪ Ȼ.ȼ., Ⱥɧɚɥɢɡ ɦɟɬɨɞɨɜ ɪɚɫɩɨɡɧɚɜɚɧɢɹ 
ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɱɟɥɨɜɟɤɚ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɚɧɨɦɚɥɶɧɨɝɨ ɩɨɜɟɞɟɧɢɹ ɜ 
ɜɢɞɟɨɚɧɚɥɢɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɦɟɬɨɞɢɤɚ 
ɨɛɧɚɪɭɠɟɧɢɹ ɚɧɨɦɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɱɟɥɨɜɟɤɚ ɩɭɬɟɦ ɚɧɚɥɢɡɚ ɟɝɨ ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɢ ɭɪɨɜɧɹ ɧɚɩɪɹɠɟɧɧɨɫɬɢ. ɉɪɢɜɟɞɟɧ ɨɛɡɨɪ ɢ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɦɟɬɨɞɨɜ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɷɦɨɰɢɣ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɩɪɟɞɫɬɚɜɥɟɧ ɚɥɝɨɪɢɬɦ ɨɛɧɚɪɭɠɟɧɢɹ ɚɧɨɦɚɥɶɧɨɝɨ ɩɨɜɟɞɟɧɢɹ ɫɭɛɴɟɤɬɚ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ 
ɛɵɥ ɜɵɛɪɚɧ ɤɨɦɩɥɟɤɫɧɵɣ ɩɨɞɯɨɞ, ɪɟɚɥɢɡɚɰɢɹ ɤɨɬɨɪɨɝɨ ɩɪɟɞɨɫɬɚɜɢɥɚ ɧɚɢɛɨɥɟɟ ɬɨɱɧɵɟ 
ɪɟɡɭɥɶɬɚɬɵ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɷɦɨɰɢɢ, ɧɚɩɪɹɠɟɧɧɨɫɬɶ, ɫɢɫɬɟɦɚ ɜɢɞɟɨɚɧɚɥɢɬɢɤɢ, ɚɧɨɦɚɥɶɧɨɟ 
ɩɨɜɟɞɟɧɢɟ, ɨɩɪɟɞɟɥɟɧɢɟ ɤɥɸɱɟɜɵɯ ɬɨɱɟɤ, ɦɢɦɢɱɟɫɤɢɣ ɩɪɢɡɧɚɤ, ɪɚɫɩɨɡɧɚɜɚɧɢɟ 
ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ. 

 

Martynenko T.V., Shcherbakov A.A., Bodnar B.V. Analysis recognizing methods of the 
emotional state of a person to detect abnormal behavior in video analytics systems. This article 

deals with the technique of detecting an abnormal state of a person by analyzing its emotional 

state and level of tension. The review and classification of methods of automatic recognition of 

emotions is given. On the basis of the conducted researches the algorithm of detection of abnormal 

behavior of the subject is presented. to solve the problem in the future, a comprehensive approach 

was chosen, the implementation of which provided the most accurate results. 

Keywords: emotions, tension, the system of video analytics, abnormal behavior, the definition of 

key points, the mimic sign, the recognition of the emotional state. 
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