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Ʉ.Ɉ. Ʉɚɪɚɤɚɣ, Ʉ.ȿ. Ɂɨɥɨɬɶɤɨ 
Ⱦɧɿɩɪɨɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦ. Ɉɥɟɫɹ Ƚɨɧɱɚɪɚ 

 

ɆȿɌɈȾ ɆȺɒɌȺȻɍȼȺɇɇə ɐɂɎɊɈȼɂɏ ɁɈȻɊȺɀȿɇɖ, ɓɈ  
ɆȱɋɌəɌɖ ɌȿɄɋɌɈȼɍ ȱɇɎɈɊɆȺɐȱɘ 

 

ɉɪɟɞɫɬɚɜɥɟɧɿ ɪɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɧɹ ɦɟɬɨɞɭ ɦɚɫɲɬɚɛɭɜɚɧɧɹ ɰɢɮɪɨɜɢɯ ɡɨɛɪɚ-
ɠɟɧɶ. Ɉɬɪɢɦɚɧɨ ɨɰɿɧɤɢ ɫɩɨɬɜɨɪɟɧɶ ɩɪɢ ɿɧɬɟɪɩɨɥɹɰɿʀ ɡɨɛɪɚɠɟɧɶ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 
ɞɢɫɤɪɟɬɧɨɝɨ ɜɟɣɜɥɟɬ-ɩɟɪɟɬɜɨɪɟɧɧɹ. Ⱦɨɫɥɿɞɠɟɧɨ ɜɩɥɢɜ ɜɢɛɨɪɭ ɛɚɡɢɫɭ ɜɟɣɜɥɟɬɿɜ ɧɚ 
ɩɨɯɢɛɤɢ ɩɟɪɟɬɜɨɪɟɧɧɹ ɡɨɛɪɚɠɟɧɶ ɩɪɢ ɦɚɫɲɬɚɛɭɜɚɧɧɿ. 

 

ɉɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɟɬɨɞɚ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ ɰɢɮɪɨɜɵɯ ɢɡɨ-
ɛɪɚɠɟɧɢɣ. ɉɨɥɭɱɟɧɵ ɨɰɟɧɤɢ ɢɫɤɚɠɟɧɢɣ ɩɪɢ ɢɧɬɟɪɩɨɥɹɰɢɢ ɢɡɨɛɪɚɠɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɟɦ ɞɢɫɤɪɟɬɧɨɝɨ ɜɟɣɜɥɟɬ-ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ. ɂɫɫɥɟɞɨɜɚɧɨ ɜɥɢɹɧɢɟ ɜɵɛɨɪɚ ɛɚɡɢɫɚ 
ɜɟɣɜɥɟɬɨɜ ɧɚ ɩɨɝɪɟɲɧɨɫɬɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ ɩɪɢ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɢ.  

 

There are research results of the digital images scaling method. Estimations of distor-

tions in the interpolation of images using discrete wavelet transforms are received. Influ-

ence of wavelets basis choice on inaccuracies of the image transformation during scaling is 

investigated. 

 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɦɚɲɬɚɛɭɜɚɧɧɹ, ɿɧɬɟɪɩɨɥɹɰɿɹ ɡɨɛɪɚɠɟɧɶ, ɞɢɫɤɪɟɬɧɟ ɜɟɣɜɥɟɬ-

ɩɟɪɟɬɜɨɪɟɧɧɹ. 
 

 Ⱦɨ ɬɟɩɟɪɿɲɧɶɨɝɨ ɱɚɫɭ ɞɥɹ ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱɿ ɨɩɬɢɱɧɨɝɨ ɪɨɡɩɿɡɧɚɜɚɧɧɹ 
ɫɢɦɜɨɥɿɜ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɛɟɡɥɿɱ ɚɥɝɨɪɢɬɦɿɜ. Іɫɬɨɪɢɱɧɨ ɩɟɪɲɢɦɢ ɡ'ɹɜɢɥɢɫɹ ɦɟ-
ɬɨɞɢ ɡɿɫɬɚɜɥɟɧɧɹ ɡ ɲɚɛɥɨɧɚɦɢ, ɩɨɬɿɦ ɦɟɬɨɞɢ, ɹɤɿ ɚɧɚɥɿɡɭɸɬɶ ɫɬɪɭɤɬɭɪɭ ɫɢɦ-
ɜɨɥɭ. ɇɚɩɪɢɤɥɚɞ, ɩɪɨɰɟɫ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɜ ɫɢɫɬɟɦɿ Tesseract ґɪɭɧɬɭєɬɶɫɹ ɧɚ 
ɩɨɥɿɝɨɧɚɥɶɧɨʀ ɚɩɪɨɤɫɢɦɚɰɿʀ ɫɢɦɜɨɥɭ ɿ ɩɨɞɚɥɶɲɨɦɭ ɡɿɫɬɚɜɥɟɧɧɿ ɨɬɪɢɦɚɧɨʀ 
ɚɩɪɨɤɫɢɦɚɰɿʀ ɡɿ ɡɛɟɪɟɠɟɧɢɦɢ ɧɚ ɟɬɚɩɿ ɧɚɜɱɚɧɧɹ ɲɚɛɥɨɧɚɦɢ. ɍ OCR-ɪɿɲɟɧɧɹɯ 
ABBYY ɡɚɞɿɹɧɿ ɲɿɫɬɶ ɤɥɚɫɢɮɿɤɚɬɨɪɿɜ: ɪɚɫɬɪɨɜɢɣ, ɩɪɢɡɧɚɤɨɜɢɣ, ɩɪɢɡɧɚɤɨɜɨ-

ɞɢɮɟɪɟɧɰɿɣɧɢɣ, ɤɨɧɬɭɪɧɢɣ, ɫɬɪɭɤɬɭɪɧɢɣ ɿ ɫɬɪɭɤɬɭɪɧɨ-ɞɢɮɟɪɟɧɰɿɣɧɢɣ, ɳɨ ɡɚ-
ɫɬɨɫɨɜɭɸɬɶɫɹ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɤɨɧɬɟɤɫɬɭ ɞɨɤɭɦɟɧɬɚ, ɜɯɿɞɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɡɨɛ-
ɪɚɠɟɧɧɹ ɿ ɡɚɜɞɚɧɶ ɪɨɡɩɿɡɧɚɜɚɧɧɹ. Ɉɫɬɚɧɧɿɦ ɱɚɫɨɦ ɩɨɩɭɥɹɪɧɢɦɢ ɫɬɚɥɢ ɦɟɬɨɞɢ, 
ɹɤɿ ɧɟ ɩɨɬɪɟɛɭɸɬɶ ɩɨɩɟɪɟɞɧɶɨʀ ɫɟɝɦɟɧɬɚɰɿʀ, ɬɚɤɿ ɹɤ ɿєɪɚɪɯɿɱɧɿ ɩɪɢɯɨɜɚɧɿ 
ɦɨɞɟɥɿ Ɇɚɪɤɨɜɚ ɿ ɫɜɟɪɬɨɱɧɿ ɧɟɣɪɨɧɧɿ ɦɟɪɟɠɿ. ɍ ɡɜ'ɹɡɤɭ ɡ ɜɢɧɢɤɧɟɧɧɹɦ ɧɨɜɨʀ 
ɯɜɢɥɿ ɩɨɩɭɥɹɪɧɨɫɬɿ ɧɟɣɪɨɦɟɪɟɠɟɜɢɯ ɤɥɚɫɢɮɿɤɚɬɨɪɿɜ, ɨɫɬɚɧɧɿɦ ɱɚɫɨɦ ɜɨɧɢ 
ɱɚɫɬɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɜ ɞɨɫɥɿɞɧɢɰɶɤɢɯ ɪɨɛɨɬɚɯ ɩɨ ɨɩɬɢɱɧɨɦɭ 
ɪɨɡɩɿɡɧɚɜɚɧɧɸ ɫɢɦɜɨɥɿɜ. ȼɟɣɜɥɟɬ-ɩɟɪɟɬɜɨɪɟɧɧɹ є ɟɮɟɤɬɢɜɧɢɦ ɦɟɬɨɞɨɦ 
ɜɢɞɿɥɟɧɧɹ ɨɡɧɚɤ ɨɛ'єɤɬɿɜ ɩɪɢ ɪɨɡɜ’ɹɡɚɧɧɿ  ɡɚɞɚɱ ɪɨɡɩɿɡɧɚɜɚɧɧɹ [1].  

Ɋɨɡɜɢɬɨɤ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɡɭɦɨɜɢɥɨ ɜɚɠɥɢɜɿɫɬɶ ɰɢɮɪɨɜɢɯ 
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ɿɧɬɟɪɩɨɥɹɰɿʀ ɡɨɛɪɚɠɟɧɶ ɩɪɢ ɦɚɫɲɬɚɛɭɜɚɧɧɿ, ɧɚɣɛɿɥɶɲ ɜɿɞɨɦɿ ɡ ɧɢɯ – ɩɨɥɿɧɨ-
ɦɿɚɥɶɧɿ ɦɟɬɨɞɢ ɿɧɬɟɪɩɨɥɹɰɿʀ ɿ sinc-ɿɧɬɟɪɩɨɥɹɰɿɹ [2]. ɉɪɢ ɦɚɫɲɬɚɛɭɜɚɧɧɿ ɛɚɠɚ-
ɧɨ ɧɟ ɩɨɝɿɪɲɭɜɚɬɢ ɹɤɿɫɬɶ ɡɨɛɪɚɠɟɧɧɹ, ɬɨɛɬɨ ɡɛɟɪɿɝɚɬɢ ɞɿɚɩɚɡɨɧ ɹɫɤɪɚɜɨɫɬɿ, 
ɮɨɪɦɭ ɿ ɦɟɠɿ ɨɛ'єɤɬɿɜ. Іɧɬɟɪɩɨɥɹɰɿɹ ɫɭɩɪɨɜɨɞɠɭєɬɶɫɹ ɪɿɡɧɢɦɢ ɚɪɬɟɮɚɤɬɚɦɢ, 
ɬɚɤɢɦɢ ɹɤ ɪɨɡɦɢɬɬɹ ɤɨɪɞɨɧɿɜ, ɛɥɨɱɧɨɫɬɶ, ɚ ɩɪɢ ɡɦɟɧɲɟɧɧɿ ɡɨɛɪɚɠɟɧɶ ɦɨɠɥɢ-
ɜɢɣ ɟɥɚɣɡɿɧɝ, ɹɤɢɣ ɱɚɫɬɨ ɩɪɨɹɜɥɹєɬɶɫɹ ɭ ɜɢɝɥɹɞɿ ɯɜɢɥɿ ɛɿɥɹ ɤɨɪɞɨɧɿɜ ɨɛ'єɤɬɿɜ. 

ɍ ɞɚɧɿɣ ɪɨɛɨɬɿ ɩɪɟɞɫɬɚɜɥɟɧɿ ɪɟɡɭɥɶɬɚɬɢ ɪɨɡɪɨɛɤɢ ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧ-
ɧɹ ɬɚ ɱɢɫɟɥɶɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ ɦɚɫɲɬɚɛɭɜɚɧɧɹ ɡɨɛɪɚɠɟɧɶ ɡɚ ɞɨɩɨɦɨɝɨɸ ɞɢɫ-
ɤɪɟɬɧɨɝɨ ɜɟɣɜɥɟɬ-ɩɟɪɟɬɜɨɪɟɧɧɹ (Ⱦȼɉ). 

ɋɩɨɫɿɛ ɩɟɪɟɬɜɨɪɟɧɧɹ ɮɭɧɤɰɿʀ (ɚɛɨ ɫɢɝɧɚɥɭ) ɜ ɮɨɪɦɭ, ɹɤɚ ɚɛɨ ɪɨɛɢɬɶ ɞɟɹɤɿ 
ɜɟɥɢɱɢɧɢ ɜɢɯɿɞɧɨɝɨ ɫɢɝɧɚɥɭ ɛɿɥɶɲ ɩɪɢɞɚɬɧɢɦɢ ɞɨ ɜɢɜɱɟɧɧɹ, ɚɛɨ ɞɨɡɜɨɥɹє 
ɫɬɢɫɧɭɬɢ ɜɢɯɿɞɧɢɣ ɧɚɛɿɪ ɞɚɧɢɯ. ȼɟɣɜɥɟɬ-ɩɟɪɟɬɜɨɪɟɧɧɹ ɫɢɝɧɚɥɿɜ є ɭɡɚɝɚɥɶ-
ɧɟɧɧɹɦ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɚɧɚɥɿɡɭ. Ɍɟɪɦɿɧ (ɚɧɝɥ. Wavelet) ɜ ɩɟɪɟɤɥɚɞɿ ɡ 
ɚɧɝɥɿɣɫɶɤɨʀ ɨɡɧɚɱɚє «ɦɚɥɟɧɶɤɚ ɯɜɢɥɹ». ȼɟɣɜɥɟɬɢ - ɰɟ ɭɡɚɝɚɥɶɧɟɧɚ ɧɚɡɜɚ ɦɚɬɟ-
ɦɚɬɢɱɧɢɯ ɮɭɧɤɰɿɣ ɩɟɜɧɨʀ ɮɨɪɦɢ, ɹɤɿ ɥɨɤɚɥɶɧɿ ɜ ɱɚɫɿ ɿ ɩɨ ɱɚɫɬɨɬɿ ɿ ɜ ɹɤɢɯ ɜɫɿ 
ɮɭɧɤɰɿʀ ɜɢɯɨɞɹɬɶ ɡ ɨɞɧɿєʀ ɛɚɡɨɜɨʀ, ɡɦɿɧɸɸɱɢ ʀʀ (ɡɪɭɲɭɸɱɢ, ɪɨɡɬɹɝɭɸɱɢ). 

Ɋɨɡɝɥɹɧɭɬɢɣ ɦɟɬɨɞ ɡɚɫɧɨɜɚɧɢɣ ɧɚ ɜɢɤɨɪɢɫɬɚɧɧɿ ɫɭɛɩɨɥɨɫɧɨɣ ɮɿɥɶɬɪɚɰɿʀ, 
ɬɨɛɬɨ ɨɛɪɨɛɰɿ ɫɢɝɧɚɥɿɜ ɜ ɪɿɡɧɢɯ ɞɿɚɩɚɡɨɧɚɯ ɱɚɫɬɨɬ (ɪɢɫ. 1). Ⱦɥɹ ɜɢɤɨɧɚɧɧɹ 
ɧɢɡɶɤɨɱɚɫɬɨɬɧɨʀ ɮɿɥɶɬɪɚɰɿʀ (ɇɑɎ) ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɡɝɨɪɬɤɚ ɡ ɦɚɬɟɪɢɧɫɶɤɢɦ 
ɜɟɣɜɥɟɬɨɦ , ɭɹɜɥɟɧɢɦ ɜ ɮɨɪɦɿ ɥɿɧɿɣɧɨʀ ɤɨɦɛɿɧɚɰɿʀ ɦɚɫɲɬɚɛɨɜɚɧɢɯ ɿ ɡɫɭ-
ɧɭɬɢɯ ɮɭɧɤɰɿɣ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɦɚɫɲɬɚɛɭɸɱɨɝɨ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ   

                                                                              (1) 

ɞɟ - ɜɚɝɨɜɿ ɤɨɟɮɿɰɿєɧɬɢ; k - ɰɿɥɟ ɱɢɫɥɨ. ȼɢɫɨɤɨɱɚɫɬɨɬɧɚ ɮɿɥɶɬɪɚɰɿɹ (ȼɑɎ) 
ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɡɝɨɪɬɤɨɸ ɡ ɜɟɣɜɥɟɬɨɦ ɜɢɞɭ (1), ɜ ɹɤɨɦɭ ɜɚɝɨɜɿ ɤɨɟɮɿɰɿєɧɬɢ 
ɪɨɡɪɚɯɨɜɭɸɬɶɫɹ, ɜɢɯɨɞɹɱɢ ɡɿ ɡɧɚɱɟɧɶ ɤɨɟɮɿɰɿєɧɬɿɜ ɜ (1), ɿɡ ɡɚɛɟɡɩɟɱɟɧɧɹɦ 
ɦɨɠɥɢɜɨɫɬɿ ɜɿɞɧɨɜɥɟɧɧɹ ɜɢɯɿɞɧɨɝɨ ɫɢɝɧɚɥɭ ɡ ɧɢɡɶɤɨɱɚɫɬɨɬɧɨʀ ɿ 
ɜɢɫɨɤɨɱɚɫɬɨɬɧɨʀ ɫɤɥɚɞɨɜɢɯ [2-5]. 

ɍ ɫɯɟɦɿ ɩɿɫɥɹ ɩɨɞɿɥɭ ɫɢɝɧɚɥɭ ɧɚ ɞɜɿ ɱɚɫɬɨɬɧɿ ɫɦɭɝɢ ɡɞɿɣɫɧɸєɬɶɫɹ 
ɩɪɨɪɿɞɠɭɜɚɧɧɹ ɡ ɤɨɟɮɿɰɿєɧɬɨɦ 2 ɨɬɪɢɦɚɧɢɯ, ɳɨ ɡɚɛɟɡɩɟɱɭє ɞɜɨɪɚɡɨɜɟ ɡɦɟɧ-
ɲɟɧɧɹ ɦɚɫɲɬɚɛɭ. Ⱦɥɹ ɜɿɞɧɨɜɥɟɧɧɹ ɫɢɝɧɚɥɭ ɭ ɜɢɯɿɞɧɨɦɭ ɦɚɫɲɬɚɛɿ ɡɪɿɞɠɟɧɿ 
ɜɿɞɥɿɤɢ ɡɚɦɿɧɸɸɬɶɫɹ ɧɭɥɹɦɢ, ɩɿɫɥɹ ɱɨɝɨ ɡɞɿɣɫɧɸєɬɶɫɹ ɿɧɬɟɪɩɨɥɹɰɿɹ ɰɢɯ ɡɧɚ-
ɱɟɧɶ ɡɚ ɞɨɩɨɦɨɝɨɸ ɮɿɥɶɬɪɿɜ ɜɿɞɧɨɜɥɟɧɧɹ. 

ɉɪɢ ɿɧɬɟɪɩɨɥɹɰɿʀ ɡɨɛɪɚɠɟɧɶ ɜɟɣɜɥɟɬ-ɩɟɪɟɬɜɨɪɟɧɧɹ ɦɨɠɧɚ ɪɨɡɝɥɹɞɚɬɢ ɹɤ 
ɪɨɡɞɿɥɢɦɟ ɩɟɪɟɬɜɨɪɟɧɧɹ, ɩɪɢ ɹɤɨɦɭ Ⱦȼɉ ɜɢɤɨɧɭєɬɶɫɹ ɹɤ ɨɞɧɨɦɿɪɧɟ, ɧɟɡɚ-
ɥɟɠɧɨ ɩɨ ɪɹɞɤɚɯ ɿ ɫɬɨɜɩɰɹɯ. 
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Ɋɢɫ 1. ȼɢɞɿɥɟɧɧɹ ɨɡɧɚɤ ɫɢɦɜɨɥɭ «Ⱥ» 

 

Ɏɨɪɦɭɸɬɶɫɹ ɫɤɥɚɞɨɜɿ: ɧɢɡɶɤɨɱɚɫɬɨɬɧɨʀ ɮɿɥɶɬɪɚɰɿʀ ɡɨɛɪɚɠɟɧɧɹ ɩɨ ɪɹɞɤɚɯ ɿ 
ɫɬɨɜɩɰɹɯ, ɜɢɫɨɤɨɱɚɫɬɨɬɧɨʀ ɮɿɥɶɬɪɚɰɿʀ ɩɨ ɪɹɞɤɚɯ ɿ ɧɢɡɶɤɨɱɚɫɬɨɬɧɨʀ ɡɚ ɫɬɨɜɩ-
ɰɹɦɢ, ɧɿɡɤɨɱɚɫɬɧɨʀ ɮɿɥɶɬɪɚɰɿʀ ɩɨ ɪɹɞɤɚɯ ɿ ɜɢɫɨɤɨɱɚɫɬɨɬɧɨʀ ɡɚ ɫɬɨɜɩɰɹɦɢ, ɜɢ-
ɫɨɤɨɱɚɫɬɨɬɧɨʀ ɮɿɥɶɬɪɚɰɿʀ ɩɨ ɪɹɞɤɚɯ ɿ ɫɬɨɜɩɰɹɯ. Ⱥɥɝɨɪɢɬɦ ɜ ɡɚɝɚɥɶɧɨɦɭ ɜɢ-
ɩɚɞɤɭ ɞɨɡɜɨɥɹє ɦɚɫɲɬɚɛɭɜɚɬɢ ɡɨɛɪɚɠɟɧɧɹ ɡɚ ɤɨɠɧɢɦ ɧɚɩɪɹɦɨɦ ɡ 
ɤɨɟɮɿɰɿєɧɬɨɦ , ɞɟ n - ɰɿɥɟ ɱɢɫɥɨ. 

Ⱦɥɹ ɡɦɟɧɲɟɧɧɹ ɦɚɫɲɬɚɛɭ ɡɨɛɪɚɠɟɧɧɹ ɜ 2 ɪɚɡɢ ɫɥɿɞ ɡɚɫɬɨɫɭɜɚɬɢ ɡɝɨɪɬɤɭ ɩɨ 
ɪɹɞɤɚɯ ɡ ɦɚɬɟɪɢɧɫɶɤɢɦ ɜɟɣɜɥɟɬɨɦ, ɩɪɨɜɟɫɬɢ ɩɪɨɪɿɞɠɭɜɚɧɧɹ ɩɨ ɪɹɞɤɚɯ, ɡɚɫɬɨ-
ɫɭɜɚɬɢ ɡɝɨɪɬɤɭ ɡɚ ɫɬɨɜɩɰɹɦɢ ɡ ɦɚɬɟɪɢɧɫɶɤɢɦ ɜɟɣɜɥɟɬɨɦ, ɩɪɨɜɟɫɬɢ 
ɩɪɨɪɿɞɠɭɜɚɧɧɹ ɩɨ ɫɬɨɜɩɰɹɯ. ɓɨɛ ɡɦɿɧɢɬɢ ɦɚɫɲɬɚɛ ɡɨɛɪɚɠɟɧɧɹ, ɩɨɬɪɿɛɧɨ 
ɩɪɨɜɟɫɬɢ ɜɫɬɚɜɤɭ ɧɭɥɿɜ ɡɚɦɿɫɬɶ ɪɚɧɿɲɟ ɩɪɨɪɿɞɠɟɧɢɯ ɜɿɞɥɿɤɿɜ ɩɨ ɪɹɞɤɚɯ, ɡɚɫɬɨ-
ɫɭɜɚɬɢ ɡɝɨɪɬɤɭ ɩɨ ɪɹɞɤɚɯ ɡ ɜɟɣɜɥɟɬɨɦ, ɡɜɨɪɨɬɧɢɦ ɦɚɬɟɪɢɧɫɶɤɨɦɭ, ɩɪɨɜɟɫɬɢ 
ɜɫɬɚɜɤɭ ɧɭɥɿɜ ɡɚ ɫɬɨɜɩɰɹɦɢ, ɡɚɫɬɨɫɭɜɚɬɢ ɡɝɨɪɬɤɭ ɡɚ ɫɬɨɜɩɰɹɦɢ ɡ ɜɟɣɜɥɟɬɨɦ, 
ɡɜɨɪɨɬɧɢɦ ɦɚɬɟɪɢɧɫɶɤɨɦɭ. 

əɤɳɨ ɧɟɨɛɯɿɞɧɨ ɡɛɿɥɶɲɭɜɚɬɢ ɚɛɨ ɡɦɟɧɲɭɜɚɬɢ ɡɨɛɪɚɠɟɧɧɹ ɜ  ɪɚɡ ɩɪɢ  
n > 1, ɜɤɚɡɚɧɭ ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɨɩɟɪɚɰɿɣ ɧɟɨɛɯɿɞɧɨ ɜɿɞɩɨɜɿɞɧɨ ɩɨɜɬɨɪɢɬɢ. 

Ɂ ɪɢɫ. 2 ɜɢɞɧɨ, ɳɨ ɨɛɧɭɥɟɧɧɹ ɤɨɟɮɿɰɿєɧɬɿɜ ɜ ɫɤɥɚɞɨɜɢɯ ɧɢɡɶɤɨɱɚɫɬɨɬɧɨʀ  ɬɚ 
ɜɢɫɨɤɨɱɚɫɬɨɬɧɨʀ ɮɿɥɶɬɪɚɰɿʀ ɜɧɨɫɢɬɶ ɫɩɨɬɜɨɪɟɧɧɹ, ɡɿɫɬɚɜɧɿ ɡ ɜɢɩɚɞɤɨɦ 
ɜɿɞɤɢɞɚɧɧɹ ɜɫɿɯ ɜɢɫɨɤɨɱɚɫɬɨɬɧɢɯ ɫɤɥɚɞɨɜɢɯ. ɇɟ ɜɞɚɥɨɫɹ ɫɤɚɫɭɜɚɬɢ ɜɢɞɚɥɟɧɧɹ 
ɡɨɛɪɚɠɟɧɧɹ ɛɟɡ ɭɪɚɯɭɜɚɧɧɹ ɜɢɫɨɤɨɱɚɫɬɨɬɧɨʀ ɿɧɮɨɪɦɚɰɿʀ ɬɢɦ ɛɿɥɶɲɟ, ɱɢɦ 
ɛɿɥɶɲɟ ɿɧɮɨɪɦɚɰɿʀ ɜɢɞɿɥɹєɬɶɫɹ ɩɪɢ ɜɢɯɿɞɧɨʀ ȼɑɎ. Ⱦɥɹ ɨɬɪɢɦɚɧɧɹ ɨɰɿɧɨɤ ɩɨ-
ɯɢɛɨɤ ɩɨɬɪɿɛɧɨ ɜɢɤɨɧɚɬɢ ɩɪɹɦɟ ɿ ɡɜɨɪɨɬɧɟ Ⱦȼɉ ɡɨɛɪɚɠɟɧɧɹ ɿ ɩɨɪɿɜɧɹɬɢ 

ɜɢɯɿɞɧɟ ɿ ɜɿɞɧɨɜɥɟɧɟ ɡɨɛɪɚɠɟɧɧɹ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɬɚ ɛɟɡ ɭɪɚɯɭɜɚɧɧɹ 
ɜɢɫɨɤɨɱɚɫɬɨɬɧɨʀ ɿɧɮɨɪɦɚɰɿʀ. 
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Ɋɢɫ. 2. ɉɨɱɚɬɤɨɜɟ ɡɨɛɪɚɠɟɧɧɹ (ɚ) ɿ ɜɿɞɧɨɜɥɟɧɿ ɡɨɛɪɚɠɟɧɧɹ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɭɫɿɯ 

ɫɤɥɚɞɨɜɢɯ ɜɟɣɜɥɟɬ-ɩɟɪɟɬɜɨɪɟɧɧɹ (ɛ), ɩɪɢ ɜɿɞɤɢɞɚɧɧɿ ɫɤɥɚɞɨɜɢɯ ɧɢɡɶɤɨɱɚɫɬɨɬɧɨʀ  ɬɚ 
ɜɢɫɨɤɨɱɚɫɬɨɬɧɨʀ ɿɧɮɨɪɦɚɰɿʀ (ɜ) ɿ ɛɟɡ ɭɪɚɯɭɜɚɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɧɚ ɜɢɫɨɤɢɯ ɱɚɫɬɨɬɚɯ (ɝ) 

 

ȼ ɟɤɫɩɟɪɢɦɟɧɬɚɯ ɡɞɿɣɫɧɸɜɚɥɨɫɹ ɡɦɟɧɲɟɧɧɹ ɿ ɩɨɞɚɥɶɲɟ ɡɛɿɥɶɲɟɧɧɹ ɡɨɛɪɚ-
ɠɟɧɧɹ ɞɨ ɩɨɱɚɬɤɨɜɨɝɨ ɪɨɡɦɿɪɭ, ɿ ɞɚɥɿ ɨɬɪɢɦɚɧɟ ɡɨɛɪɚɠɟɧɧɹ ɩɨɪɿɜɧɸɜɚɥɨɫɹ ɡ 
ɨɪɢɝɿɧɚɥɨɦ. Ⱦɥɹ ɬɟɫɬɭɜɚɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢɫɹ ɡɨɛɪɚɠɟɧɧɹ (ɪɢɫ. 3). 

 

 
Ɋɢɫ. 3. ɉɪɢɤɥɚɞɢ ɬɟɫɬɨɜɢɯ ɡɨɛɪɚɠɟɧɶ:  1 – Ear; 2 – Apples; 3 – Eyes; 4 – Picture; 5 – 

Mombo; 6 – Minion; 7 – Follow me; 8 – Glass; 9 – Fit Text; 10 – Text. 

  

ɋɩɨɬɜɨɪɟɧɧɹ ɩɪɢ ɦɚɫɲɬɚɛɭɜɚɧɧɿ ɨɰɿɧɸɜɚɥɢɫɹ ɫɬɨɫɨɜɧɨ ɜɨɫɶɦɢɪɨɡɪɹɞɧɢɯ 

ɡɨɛɪɚɠɟɧɶ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɤɪɢɬɟɪɿɸ ɩɿɤɨɜɨɝɨ ɜɿɞɧɨɲɟɧɧɹ ɫɢɝɧɚɥ / ɲɭɦ 
(ɉɈɋɒ) 

ɉɈɋɒ 20lg(255/ ɋɄɈ), ɞȻ  , 

ɞɟ ɋɄɈ =  - ɫɟɪɟɞɧɶɨɤɜɚɞɪɚɬɢɱɧɟ ɜɿɞɯɢɥɟɧɧɹ; 

 - ɜɿɞɥɿɤɢ ɜɢɯɿɞɧɨɝɨ ɿ ɞɜɿɱɿ ɦɚɫɲɬɚɛɨɜɚɧɨɝɨ ɡɨɛɪɚɠɟɧɧɹ ɪɨɡɦɿɪɨɦ 
X*Y. 

ɍ ɬɚɛɥɢɰɿ 1 ɩɪɟɞɫɬɚɜɥɟɧɿ ɪɟɡɭɥɶɬɚɬɢ ɨɰɿɧɤɢ ɉɈɋɒ ɞɥɹ ɮɿɥɶɬɪɚ Ʉɨɟɧ-

Ⱦɨɛɟɲɢ-Ɏɨɜɨ 5/3 ɩɪɢ ɪɿɡɧɢɯ ɜɚɪɿɚɧɬɚɯ ɧɟɨɛɧɭɥɟɧɧɹ ɤɨɟɮɿɰɿєɧɬɿɜ ɩɟɪɟɬɜɨ-
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ɪɟɧɧɹ (ʀɯ ɩɨɡɧɚɱɟɧɧɹ ɜɤɚɡɚɧɿ ɜ ɞɪɭɝɨɦɭ ɪɹɞɤɭ ɡɚɝɨɥɨɜɤɚ ɬɚɛɥɢɰɿ) ɞɥɹ ɬɟɫɬɨɜɢɯ 
ɡɨɛɪɚɠɟɧɶ ɪɢɫ. 3. Ɂ ɚɧɚɥɿɡɭ ɞɚɧɢɯ, ɧɚɜɟɞɟɧɢɯ ɭ ɬɚɛɥɢɰɿ, ɜɢɩɥɢɜɚє, ɳɨ ɩɪɢ 
ɡɛɿɥɶɲɟɧɧɿ ɦɚɫɲɬɚɛɭ ɡɨɛɪɚɠɟɧɶ ɧɚ ɨɫɧɨɜɿ Ⱦȼɉ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɜɢɫɨɤɨɱɚɫɬɨɬɧɨʀ ɿɧɮɨɪɦɚɰɿʀ ɞɨɡɜɨɥɹє ɩɿɞɜɢɳɢɬɢ ɹɤɿɫɬɶ ɿɧɬɟɪɩɨɥɹɰɿʀ. 

 

Ɍɚɛɥɢɰɹ 1 

Ɉɰɿɧɤɚ ɉɈɋɒ ɩɪɢ ɜɢɤɨɧɚɧɧɿ ɡɜɨɪɨɬɧɨɝɨ Ⱦȼɉ (ɮɿɥɶɬɪ Ʉɨɟɧ-Ⱦɨɛɟɲɢ-Ɏɨɜɨ 5/3) 
 

ɇɚɡɜɚ  
ɡɨɛɪɚɠɟɧɧɹ 

ɉɈɋɒ, ɞȻ 

ɧɢɡɤɨɱɚɫɬɨɬɧɚ, ɜɢɫɨ-
ɤɨɱɚɫɬɨɬɧɚ 

ɜɢɫɨɤɨɱɚɫɬɨɬɧɚ 

Ear 54,4 41,7 

Apples 48,3 43,4 

Eyes 56,0 38,1 

Picture 46,8 40,1 

Mombo 37,3 30,4 

Minion 56,6 40,4 

Follow me 48,5 44,5 

Glass 65,1 60,1 

Fit Text 25,5 18,8 

Text 30,1 27,1 

 

ɍ ɞɚɧɿɣ ɪɨɛɨɬɿ ɩɪɟɞɫɬɚɜɥɟɧɨ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɪɭɤɨɩɢɫɧɢɯ ɿ ɞɪɭɤɨɜɚɧɢɯ 
ɫɢɦɜɨɥɿɜ, ɡɚɫɧɨɜɚɧɟ ɧɚ ɫɩɿɥɶɧɨɦɭ ɡɚɫɬɨɫɭɜɚɧɧɿ ɜɟɣɜɥɟɬ-ɩɟɪɟɬɜɨɪɟɧɧɹ, ɦɟɬɨɞɭ 
ɝɨɥɨɜɧɢɯ ɤɨɦɩɨɧɟɧɬ ɿ ɧɟɣɪɨɧɧɢɯ ɦɟɪɟɠ. 

ɉɪɨɜɟɞɟɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɫɩɨɬɜɨɪɟɧɶ ɩɪɢ ɦɚɫɲɬɚɛɭɜɚɧɧɿ ɰɢɮɪɨɜɢɯ ɡɨɛɪɚ-
ɠɟɧɶ ɧɚ ɨɫɧɨɜɿ ɞɢɫɤɪɟɬɧɨɝɨ ɜɟɣɜɥɟɬ-ɩɟɪɟɬɜɨɪɟɧɧɹ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɤɪɢɬɟɪɿɸ 
ɩɿɤɨɜɨɝɨ ɜɿɞɧɨɲɟɧɧɹ ɫɢɝɧɚɥ / ɲɭɦ ɩɨɤɚɡɚɥɢ, ɳɨ ɹɤɿɫɬɶ ɿɧɬɟɪɩɨɥɹɰɿʀ ɡɚɥɟɠɢɬɶ 
ɜɿɞ ɜɢɞɿɜ ɡɨɛɪɚɠɟɧɧɹ ɿ ɜɟɣɜɥɟɬɚ. ȼ ɪɟɡɭɥɶɬɚɬɿ ɩɪɨɜɟɞɟɧɧɹ ɞɨɫɥɿɞɠɟɧɧɹ ɜɢɹɜ-
ɥɟɧɨ, ɳɨ ɡɚɩɪɨɩɨɧɨɜɚɧɢɣ ɚɥɝɨɪɢɬɦ ɞɨɡɜɨɥɹє ɟɮɟɤɬɢɜɧɨ ɪɨɡɩɿɡɧɚɜɚɬɢ ɡɨɛɪɚ-
ɠɟɧɧɹ ɪɭɤɨɩɢɫɧɢɯ ɿ ɞɪɭɤɨɜɚɧɢɯ ɫɢɦɜɨɥɿɜ. 

 

Ȼɿɛɥɿɨɝɪɚɮɿɱɧɿ ɩɨɫɢɥɚɧɧɹ 

 

1. Bolotova, Yu.A. License plate recognition with hierarchical temporal memory model / Yu.A. 
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