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ɍȾɄ 004.7 
Ⱥɧɚɥɢɡ ɜɢɞɟɨ ɬɪɚɮɢɤɚ  

Ⱦ.ȼ. Ȼɟɥɶɤɨв,  ȿ.ɇ. ȿɞɟɦɫɤɚɹ 

Ⱦɨɧɟɰɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢвɟɪɫɢɬɟɬ 
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Ȼɟɥɶɤɨɜ Ⱦ.ȼ., ȿɞɟɦɫɤɚɹ ȿ.ɇ. Ⱥɧɚɥɢɡ ɜɢɞɟɨ ɬɪɚɮɢɤɚ. Аɧɚɥиɡ ɜиɞɟɨ ɬɪɚɮиɤɚ яɜɥяɟɬɫя 
ɜɚɠɧɵɦ, ɩɨɫɤɨɥɶɤу ɮɪɚɤɬɚɥɶɧɵɣ ɬɪɚɮиɤ ɜ ɫиɫɬɟɦɚх ɩɟɪɟɞɚчи ɪɟчи и ɜиɞɟɨ ухуɞɲɚɟɬ 
ɤɚчɟɫɬɜɨ ɨɛɫɥуɠиɜɚɧия. ɐɟɥɶɸ  ɧɚɫɬɨящɟɣ  ɪɚɛɨɬɵ  яɜɥяɟɬɫя  иɫɫɥɟɞɨɜɚɧиɟ ɜиɞɟɨ 
ɬɪɚɮиɤɚ ɞɥя ɜɵяɜɥɟɧия ɟɝɨ хɚɪɚɤɬɟɪɧɵх ɨɫɨɛɟɧɧɨɫɬɟɣ ɦɟɬɨɞɚɦи ɧɟɥиɧɟɣɧɨɣ ɞиɧɚɦиɤи. 
ɉɪɟɞɩɨɥɚɝɚɟɬɫя, чɬɨ ɜɪɟɦɟɧɧɨɣ ɪяɞ иɡɦɟɪɟɧиɣ ɬɪɚɮиɤɚ яɜɥяɟɬɫя ɧɟɫɥучɚɣɧɵɦ. Ɉɧ 
ɝɟɧɟɪиɪуɟɬɫя ɞиɧɚɦичɟɫɤɨɣ ɫиɫɬɟɦɨɣ ɩɨ ɞɟɬɟɪɦиɧиɪɨɜɚɧɧɨɦу ɚɥɝɨɪиɬɦу. ȼɨɡɧиɤɚɟɬ 
ɡɚɞɚчɚ ɨɰɟɧɤи хɚɪɚɤɬɟɪиɫɬиɤ ɷɬɨɣ ɫиɫɬɟɦɵ. Ɍɪɟɛуɟɬɫя ɧɚɣɬи ɤɨɥичɟɫɬɜɨ ɩɟɪɟɦɟɧɧɵх, 
ɧɟɨɛхɨɞиɦɵх ɞɥя ɡɚɞɚɧия ɫɨɫɬɨяɧия ɫиɫɬɟɦɵ и ɮɪɚɤɬɚɥɶɧуɸ ɪɚɡɦɟɪɧɨɫɬɶ ɚɬɬɪɚɤɬɨɪɚ, 
ɫɨɨɬɜɟɬɫɬɜуɸщɟɝɨ ɧɚɛɥɸɞɚɟɦɨɦу ɪɟɠиɦу. Эɬɨ ɩɨɡɜɨɥиɬ ɫɨɡɞɚɬɶ ɦɨɞɟɥɶ ɩɪɨɰɟɫɫɚ ɜ ɜиɞɟ 
ɞиɮɮɟɪɟɧɰиɚɥɶɧɵх уɪɚɜɧɟɧиɣ иɥи ɞиɫɤɪɟɬɧɵх ɨɬɨɛɪɚɠɟɧиɣ. ɂɫɫɥɟɞɨɜɚɧия ɜɵɩɨɥɧɟɧɵ ɜ 
ɫɪɟɞɟ MКtХКЛ ɫ иɫɩɨɥɶɡɨɜɚɧиɟɦ OpОnTStooХ. Ⱦɥя иɡучɟɧия ɜɵɛɪɚɧɵ ɪɟɚɥиɡɚɰии ɫɠɚɬɨɝɨ 
ɜиɞɟɨ ɫɬɚɧɞɚɪɬɚ H.263. ɂɡучɚɟɦɵɟ ɜɪɟɦɟɧɧɵɟ ɪяɞɵ ɩɪɟɞɫɬɚɜɥяɸɬ ɫɨɛɨɣ иɡɦɟɪɟɧия 
ɨɛɴɟɦɨɜ (ɛɚɣɬ) ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɨɫɬуɩɚɸщих ɮɪɟɣɦɨɜ. ȼ ɩɟɪɜɨɦ ɫɥучɚɟ (ɪяɞ ПrКЦОH16) 
ɬɪɚɮиɤ иɦɟɟɬ ɩɨɫɬɨяɧɧуɸ ɫɤɨɪɨɫɬɶ 16 kЛТt/sОМ, ɜɨ ɜɬɨɪɨɦ (ɪяɞ ПrКЦОH64) - 64 kbit/sec. 

Ɍɪɟɬиɣ ɪяɞ (ПrКЦОH256) – ɩɟɪɟɞɚчɚ ɫɨ ɫɤɨɪɨɫɬɶɸ 256 kЛТt/sОМ, чɟɬɜɟɪɬɵɣ ɪяɞ (ПrКЦОVBR) – 

ɩɟɪɟɞɚчɚ ɛɟɡ уɫɬɚɧɨɜɤи ɩɨɫɬɨяɧɧɨɣ ɫɤɨɪɨɫɬи. ɉɨɥучɟɧɵ ɫɥɟɞуɸщиɟ ɪɟɡуɥɶɬɚɬɵ. 
ɉɨɤɚɡɚɬɟɥи Ʌяɩуɧɨɜɚ иɡучɚɟɦɵх ɩɪɨɰɟɫɫɨɜ ɪɚɜɧɵ ɧуɥɸ, ɬ.ɟ. ɞиɧɚɦичɟɫɤɚя ɫиɫɬɟɦɚ, 
ɝɟɧɟɪиɪуɸщɚя ɜɪɟɦɟɧɧɵɟ ɪяɞɵ, яɜɥяɟɬɫя ɩɟɪиɨɞичɟɫɤɨɣ, ɚ ɮɚɡɨɜɵɟ ɬɪɚɟɤɬɨɪии ɨɛɪɚɡуɸɬ 
ɩɪɟɞɟɥɶɧɵɣ ɰиɤɥ. Ⱦɥя ɨɩиɫɚɧия ɜɪɟɦɟɧɧɨɝɨ ɪяɞɚ ПrКЦОH16 ɧɟɨɛхɨɞиɦɚ ɫиɫɬɟɦɚ ɞɜух 
ɞиɮɮɟɪɟɧɰиɚɥɶɧɵх уɪɚɜɧɟɧиɣ  иɥи ɞɜуɦɟɪɧɨɟ ɞиɫɤɪɟɬɧɨɟ ɨɬɨɛɪɚɠɟɧиɟ. Ⱦɥя ɨɩиɫɚɧия 
ɜɪɟɦɟɧɧɵх ɪяɞɨɜ ПrКЦОH64, ПrКЦОH256, ПrКЦОVBR ɧɟɨɛхɨɞиɦɚ ɫиɫɬɟɦɚ ɬɪɟх 
ɞиɮɮɟɪɟɧɰиɚɥɶɧɵх уɪɚɜɧɟɧиɣ  иɥи ɬɪɟхɦɟɪɧɨɟ ɞиɫɤɪɟɬɧɨɟ ɨɬɨɛɪɚɠɟɧиɟ. 
 

Вɜɟɞɟɧɢɟ 

ɍвɟɥɢɱɟɧɢɟ вɢɞɨв  ɩɪɟɞɨɫɬɚвɥɹɟɦɵɯ 
ɭɫɥɭɝ ɢ ɪɚɫɬɭɳɚɹ ɫɥɨɠɧɨɫɬɶ  
ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ  ɫɢɫɬɟɦ  ɢ  ɫɟɬɟɣ  
ɬɪɟɛɭɟɬ ɪɚɡɪɚɛɨɬɤɢ ɚɞɟɤвɚɬɧɵɯ ɦɟɬɨɞɨв ɚɧɚɥɢɡɚ 
ɢ ɫɢɧɬɟɡɚ ɷɬɢɯ ɫɢɫɬɟɦ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 
ɞɨɫɬɨвɟɪɧɵɯ ɨɰɟɧɨɤ ɢɯ  ɯɚɪɚɤɬɟɪɢɫɬɢɤ. ɉɪɢ 
ɦɧɨɝɨɨɛɪɚɡɢɢ ɫɟɬɟɣ ɢ ɫɩɨɫɨɛɨв вɵɞɟɥɟɧɢɹ 
ɫɟɬɟвɨɝɨ  ɪɟɫɭɪɫɚ  ɞɥɹ  ɨɛɫɥɭɠɢвɚɧɢɹ ɬɪɚɮɢɤɚ 
ɧɟɨɛɯɨɞɢɦɚ ɪɚɡɪɚɛɨɬɤɚ ɦɨɞɟɥɟɣ, ɤɨɬɨɪɵɟ 
ɭɱɢɬɵвɚɸɬ ɪɟɚɥɶɧɵɣ ɯɚɪɚɤɬɟɪ ɩɨɬɨɤɨв 
ɫɨɨɛɳɟɧɢɣ ɢ ɞɟɬɚɥɢ ɨɛɫɥɭɠɢвɚɧɢɹ  
ɦɭɥɶɬɢɫɟɪвɢɫɧɨɝɨ ɬɪɚɮɢɤɚ ɪɚɡɥɢɱɧɵɯ 
ɩɪɢɥɨɠɟɧɢɣ (ɪɟɱɶ, вɢɞɟɨ, ɞɚɧɧɵɟ). ɉɟɪɟɞɚɱɭ 
ɩɨɬɨɤɨв  ɪɚɡɧɵɯ ɫɥɭɠɛ ɨɛɟɫɩɟɱɢвɚɟɬ ɟɞɢɧɚɹ 
ɫɟɬɶ.  ɉɨɫɤɨɥɶɤɭ  ɢɫɬɨɱɧɢɤɢ  ɤɚɠɞɨɣ ɫɥɭɠɛɵ 
ɦɨɝɭɬ ɢɦɟɬɶ ɪɚɡɧɵɟ ɫɤɨɪɨɫɬɢ ɩɟɪɟɞɚɱɢ 
ɢɧɮɨɪɦɚɰɢɢ ɢɥɢ ɢɡɦɟɧɹɬɶ ɟɟ в ɩɪɨɰɟɫɫɟ ɫɟɚɧɫɚ 
ɫвɹɡɢ, ɬɨ ɩɨɬɨɤɚɦ ɩɚɤɟɬɨв ɫвɨɣɫɬвɟɧɧɵ 
ɩɚɱɟɱɧɨɫɬɶ ɢ ɮɪɚɤɬɚɥɶɧɨɫɬɶ. ȼ  ɪɟɚɥɢɡɚɰɢɢ 
ɬɪɚɮɢɤɚ ɩɪɢɫɭɬɫɬвɭɟɬ  ɧɟɤɨɬɨɪɨɟ  ɤɨɥɢɱɟɫɬвɨ 
ɛɨɥɶɲɢɯ ɩɭɥɶɫɚɰɢɣ  ɩɪɢ  ɨɬɧɨɫɢɬɟɥɶɧɨ  ɦɚɥɨɦ  
ɫɪɟɞɧɟɦ  ɭɪɨвɧɟ  ɬɪɚɮɢɤɚ. ɉɚɤɟɬɵ  ɩɨɫɬɭɩɚɸɬ  в  
ɭɡɟɥ  ɧɟ  ɩɨ ɨɬɞɟɥɶɧɨɫɬɢ, ɚ ɩɚɱɤɨɣ. ɗɬɨ ɹвɥɟɧɢɟ  
ɭɯɭɞɲɚɟɬ  ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ  (ɭвɟɥɢɱɢвɚɟɬ  ɩɨɬɟɪɢ,  
ɡɚɞɟɪɠɤɢ,  ɞɠɢɬɬɟɪ  ɩɚɤɟɬɨв)  ɩɪɢ  ɩɪɨɯɨɠɞɟɧɢɢ 

ɬɪɚɮɢɤɚ ɩɨ ɫɟɬɢ Д1-4]. 

ɂɫɫɥɟɞɨвɚɧɢɟ вɢɞɟɨ ɬɪɚɮɢɤɚ ɹвɥɹɟɬɫɹ 
вɚɠɧɵɦ, ɩɨɫɤɨɥɶɤɭ ɮɪɚɤɬɚɥɶɧɵɣ ɬɪɚɮɢɤ в 
ɫɢɫɬɟɦɚɯ ɩɟɪɟɞɚɱɢ ɪɟɱɢ ɢ вɢɞɟɨ ɭɯɭɞɲɚɟɬ 
ɤɚɱɟɫɬвɨ ɨɛɫɥɭɠɢвɚɧɢɹ. Ɏɪɚɤɬɚɥɶɧɵɣ ɬɪɚɮɢɤ   
ɫɨɯɪɚɧɹɟɬ ɩɨвɟɞɟɧɢɟ ɢ вɧɟɲɧɢɟ ɩɪɢɡɧɚɤɢ ɩɪɢ 
ɪɚɫɫɦɨɬɪɟɧɢɢ  в  ɪɚɡɧɨɦ  ɦɚɫɲɬɚɛɟ.  ɉɨɷɬɨɦɭ  
ɦɟɬɨɞɵ ɦɨɞɟɥɢɪɨвɚɧɢɹ ɢ ɪɚɫɱɟɬɚ ɫɟɬɟвɵɯ  
ɫɢɫɬɟɦ, ɨɫɧɨвɚɧɧɵɟ ɧɚ ɢɫɩɨɥɶɡɨвɚɧɢɢ 
ɉɭɚɫɫɨɧɨвɫɤɢɯ ɩɨɬɨɤɨв, ɧɟ ɞɚɸɬ ɬɨɱɧɨɣ ɤɚɪɬɢɧɵ 
ɩɪɨɰɟɫɫɨв, ɩɪɨɢɫɯɨɞɹɳɢɯ в ɫɟɬɢ.   

ɍɱɟɬ ɮɪɚɤɬɚɥɶɧɨɫɬɢ ɬɪɚɮɢɤɚ ɩɨɡвɨɥɢɬ 
ɛɨɥɟɟ ɬɨɱɧɨ ɨɩɢɫɚɬɶ ɢ вɨɫɩɪɨɢɡвɟɫɬɢ вɢɞɟɨ 
ɬɪɚɮɢɤ, ɱɬɨ,  ɨɛɟɫɩɟɱɢɬ вɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ 
ɡɚɞɚɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬвɚ ɨɛɫɥɭɠɢвɚɧɢɹ 
[5,6]. 

ɐɟɥɶɸ  ɧɚɫɬɨɹɳɟɣ  ɪɚɛɨɬɵ  ɹвɥɹɟɬɫɹ  
ɢɫɫɥɟɞɨвɚɧɢɟ вɢɞɟɨ ɬɪɚɮɢɤɚ ɞɥɹ вɵɹвɥɟɧɢɹ ɟɝɨ 
ɯɚɪɚɤɬɟɪɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɦɟɬɨɞɚɦɢ 
ɧɟɥɢɧɟɣɧɨɣ ɞɢɧɚɦɢɤɢ. ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ 
вɪɟɦɟɧɧɨɣ ɪɹɞ ɢɡɦɟɪɟɧɢɣ ɬɪɚɮɢɤɚ ɹвɥɹɟɬɫɹ 
ɧɟɫɥɭɱɚɣɧɵɦ. Ɉɧ ɝɟɧɟɪɢɪɭɟɬɫɹ ɞɢɧɚɦɢɱɟɫɤɨɣ 
ɫɢɫɬɟɦɨɣ ɩɨ ɞɟɬɟɪɦɢɧɢɪɨвɚɧɧɨɦɭ ɚɥɝɨɪɢɬɦɭ. 
ȼɨɡɧɢɤɚɟɬ ɡɚɞɚɱɚ ɨɰɟɧɤɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɷɬɨɣ 
ɫɢɫɬɟɦɵ. Ɍɪɟɛɭɟɬɫɹ ɧɚɣɬɢ ɤɨɥɢɱɟɫɬвɨ 
ɩɟɪɟɦɟɧɧɵɯ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɡɚɞɚɧɢɹ 
ɫɨɫɬɨɹɧɢɹ ɫɢɫɬɟɦɵ ɢ ɮɪɚɤɬɚɥɶɧɭɸ ɪɚɡɦɟɪɧɨɫɬɶ 
ɚɬɬɪɚɤɬɨɪɚ, ɫɨɨɬвɟɬɫɬвɭɸɳɟɝɨ ɧɚɛɥɸɞɚɟɦɨɦɭ 
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ɪɟɠɢɦɭ. ɗɬɨ ɩɨɡвɨɥɢɬ ɫɨɡɞɚɬɶ ɦɨɞɟɥɶ ɩɪɨɰɟɫɫɚ в 
вɢɞɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚвɧɟɧɢɣ ɢɥɢ 
ɞɢɫɤɪɟɬɧɵɯ ɨɬɨɛɪɚɠɟɧɢɣ. 

ȼ ɪɚɛɨɬɟ ɪɟɲɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 
ɨɰɟɧɢвɚɟɬɫɹ ɫɪɟɞɧɹɹ вɡɚɢɦɧɚɹ ɢɧɮɨɪɦɚɰɢɹ 
ɢɡɭɱɚɟɦɵɯ ɫɟɬɟвɵɯ ɩɪɨɰɟɫɫɨв, вɵɱɢɫɥɹɸɬɫɹ 
ɤɨɪɪɟɥɹɰɢɨɧɧɵɟ ɪɚɡɦɟɪɧɨɫɬɢ ɢ ɩɨɤɚɡɚɬɟɥɢ 
Ʌɹɩɭɧɨвɚ, ɫɬɪɨɹɬɫɹ ɮɚɡɨвɵɟ ɬɪɚɟɤɬɨɪɢɢ в 
ɬɪɟɯɦɟɪɧɨɦ ɮɚɡɨвɨɦ ɩɪɨɫɬɪɚɧɫɬвɟ. 
ɂɫɫɥɟɞɨвɚɧɢɹ вɵɩɨɥɧɟɧɵ в ɫɪɟɞɟ MКЭХКЛ ɫ 
ɢɫɩɨɥɶɡɨвɚɧɢɟɦ OpОЧTSЭШШХ Д7Ж.  

Ɋɟɚɥɢɡɚɰɢɢ ɜɢɞɟɨ ɬɪɚɮɢɤɚ   
Ⱦɥɹ ɢɡɭɱɟɧɢɹ вɵɛɪɚɧɵ ɪɟɚɥɢɡɚɰɢɢ 

ɫɠɚɬɨɝɨ вɢɞɟɨ ɫɬɚɧɞɚɪɬɚ H.263. ɋɨɝɥɚɫɧɨ 
ɥɢɰɟɧɡɢɢ ɞɚɧɧɵɟ ɫвɨɛɨɞɧɨ ɞɨɫɬɭɩɧɵ ɞɥɹ 
ɚɧɚɥɢɡɚ. ɉɟɪвɨɧɚɱɚɥɶɧɨ вɢɞɟɨ ɞɚɧɧɵɟ ɛɵɥɢ 

ɨɛɪɚɛɨɬɚɧɵ ɩɪɨɝɪɚɦɦɨɣ bttvgrab (Version 

0.15.10) ɢ ɩɪɟɞɫɬɚвɥɟɧɵ в вɢɞɟ ɮɪɟɣɦɨв ɫ 
ɱɚɫɬɨɬɨɣ 25 ПrКЦОs/sОМ в QCIF ɮɨɪɦɚɬɟ. ɋ 
ɩɨɦɨɳɶɸ  ɤɨɞɟɪɚ ЭЦЧ (VОrsТШЧ 2.0/3.2) ɛɵɥ 
ɩɨɥɭɱɟɧ ɩɨɬɨɤ ɫɠɚɬɨɝɨ вɢɞɟɨ ɫɬɚɧɞɚɪɬɚ H.263 
[8].  

ɂɡɭɱɚɟɦɵɟ вɪɟɦɟɧɧɵɟ ɪɹɞɵ ɩɪɟɞɫɬɚвɥɹɸɬ 
ɫɨɛɨɣ ɢɡɦɟɪɟɧɢɹ ɨɛɴɟɦɨв (ɛɚɣɬ) 
ɩɨɫɥɟɞɨвɚɬɟɥɶɧɨ ɩɨɫɬɭɩɚɸɳɢɯ ɮɪɟɣɦɨв. Ɋɹɞɵ 
ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 1-4. ȼ ɩɟɪвɨɦ ɫɥɭɱɚɟ (ɪɹɞ 
ПrКЦОH16) ɬɪɚɮɢɤ ɢɦɟɟɬ ɩɨɫɬɨɹɧɧɭɸ ɫɤɨɪɨɫɬɶ 16 
ФЛТЭ/sОМ, вɨ вɬɨɪɨɦ (ɪɹɞ ПrКЦОH64) - 64 kbit/sec. 

Ɍɪɟɬɢɣ ɪɹɞ (ПrКЦОH256) – ɩɟɪɟɞɚɱɚ ɫɨ ɫɤɨɪɨɫɬɶɸ 
256 ФЛТЭ/sОМ, ɱɟɬвɟɪɬɵɣ ɪɹɞ (ПrКЦОVBR) – 

ɩɟɪɟɞɚɱɚ ɛɟɡ ɭɫɬɚɧɨвɤɢ ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɢ.  
 

Ɋɢɫɭɧɨɤ 1 – ȼɪɟɦɟɧɧɨɣ ɪɹɞ ПrКЦОH16
 

 

 
Ɋɢɫɭɧɨɤ 2 – ȼɪɟɦɟɧɧɨɣ ɪɹɞ ПrКЦОH64

http://moes.pmnet.uni-oldenburg.de/bttvgrab
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Ɋɢɫɭɧɨɤ 3 – ȼɪɟɦɟɧɧɨɣ ɪɹɞ ПrКЦОH256

  

Ɋɢɫɭɧɨɤ 4 – ȼɪɟɦɟɧɧɨɣ ɪɹɞ ПrКЦОVBR 

 

Аɧɚɥɢɡ ɜɡɚɢɦɧɨɣ ɢɧɮɨɪɦɚɰɢɢ  
ȼ ɷɬɨɦ ɪɚɡɞɟɥɟ вɵɩɨɥɧɟɧ ɚɧɚɥɢɡ ɫɪɟɞɧɟɣ 

вɡɚɢɦɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. ɗɬɨ ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ 
ɮɭɧɤɰɢɹ ɞвɭɯ ɫɥɭɱɚɣɧɵɯ вɟɥɢɱɢɧ, ɨɩɢɫɵвɚɸɳɚɹ 
ɤɨɥɢɱɟɫɬвɨ ɢɧɮɨɪɦɚɰɢɢ, ɫɨɞɟɪɠɚɳɟɟɫɹ в ɨɞɧɨɣ 
ɫɥɭɱɚɣɧɨɣ вɟɥɢɱɢɧɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝɨɣ. 
ɇɟɨɛɯɨɞɢɦɨ вɵɛɪɚɬɶ ɨɩɬɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 
ɦɢɧɢɦɚɥɶɧɨɝɨ вɪɟɦɟɧɧɨɝɨ ɥɚɝɚ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ 
ɢɫɩɨɥɶɡɨвɚɬɶɫɹ ɩɪɢ вɵɱɢɫɥɟɧɢɢ ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ 
ɪɚɡɦɟɪɧɨɫɬɢ ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ. Ɉɰɟɧɤɚ  
ɩɪɨвɨɞɢɬɫɹ  ɧɚ  ɨɫɧɨвɚɧɢɢ  ɝɪɚɮɢɤɨв, 

ɩɨɤɚɡɚɧɧɵɯ ɧɚ ɪɢɫɭɧɤɟ 5. ȼɢɡɭɚɥɶɧɵɣ  ɚɧɚɥɢɡ  
ɩɨɡвɨɥɹɟɬ  ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ вɵвɨɞɵ: ɞɥɹ 
вɪɟɦɟɧɧɵɯ ɪɹɞɨв ПrКЦОH16, ПrКЦОH64 ɮɭɧɤɰɢɹ 
ɫɪɟɞɧɟɣ вɡɚɢɦɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɞɨɫɬɢɝɚɟɬ 
ɩɟɪвɨɝɨ ɧɭɥɟвɨɝɨ ɡɧɚɱɟɧɢɹ ɩɪɢ 6 , ɞɥɹ 
вɪɟɦɟɧɧɵɯ ɪɹɞɨв ПrКЦОH256, ПrКЦОVBR - ɩɪɢ 

7 . ɉɨɷɬɨɦɭ ɦɢɧɢɦɚɥɶɧɵɣ вɪɟɦɟɧɧɨɣ ɥɚɝ ɩɪɢ 
ɢɫɫɥɟɞɨвɚɧɢɢ ɬɪɚɮɢɤɚ вɵɛɢɪɚɟɬɫɹ 
ɫɨɨɬвɟɬɫɬвɟɧɧɨ ɪɚвɧɵɦ 6 ɢɥɢ 7. 
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Ɋɢɫɭɧɨɤ 5 – ɋɪɟɞɧɹɹ вɡɚɢɦɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɞɥɹ вɪɟɦɟɧɧɵɯ ɪɹɞɨв 

   

  

Аɧɚɥɢɡ ɮɚɡɨɜɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ  
ȼ ɷɬɨɦ ɪɚɡɞɟɥɟ ɢɡɭɱɚɟɬɫɹ ɞвɢɠɟɧɢɟ 

ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ в ɬɪɟɯɦɟɪɧɨɦ ɮɚɡɨвɨɦ 
ɩɪɨɫɬɪɚɧɫɬвɟ. Ⱦɥɹ ɢɫɫɥɟɞɭɟɦɵɯ вɪɟɦɟɧɧɵɯ 
ɪɹɞɨв ɩɨɥɭɱɟɧɵ ɫɥɨɠɧɵɟ ɡɚɩɭɬɚɧɧɵɟ ɬɪɚɟɤɬɨɪɢɢ 
ɞвɢɠɟɧɢɹ. Ɉɧɢ ɡɚɧɢɦɚɸɬ ɥɢɲɶ ɱɚɫɬɶ 
ɩɪɨɫɬɪɚɧɫɬвɚ, ɚ ɧɟ ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ в ɮɚɡɨвɨɦ 

ɩɪɨɫɬɪɚɧɫɬвɟ ɪɚвɧɨɦɟɪɧɨ. ɗɬɨ ɫвɢɞɟɬɟɥɶɫɬвɭɟɬ ɨ 
ɬɨɦ, ɱɬɨ в  ɞвɢɠɟɧɢɢ ɟɫɬɶ ɨɩɪɟɞɟɥɟɧɧɵɣ 
ɩɨɪɹɞɨɤ. ɋɭɳɟɫɬвɭɟɬ вɵɞɟɥɟɧɧɚɹ ɨɛɥɚɫɬɶ 
ɩɪɢɬɹɠɟɧɢɹ ɬɪɚɟɤɬɨɪɢɣ (ɚɬɬɪɚɤɬɨɪ) в ɮɚɡɨвɨɦ 
ɩɪɨɫɬɪɚɧɫɬвɟ.  Ɏɚɡɨвɵɟ ɬɪɚɟɤɬɨɪɢɢ ɢɡɭɱɚɟɦɵɯ 
вɪɟɦɟɧɧɵɯ ɪɹɞɨв ɩɪɢвɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 6-9.   

 

 

 
Ɋɢɫɭɧɨɤ 6 – Ⱥɬɬɪɚɤɬɨɪ  вɪɟɦɟɧɧɨɝɨ ɪɹɞɚ ПrКЦОH16
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Ɋɢɫɭɧɨɤ 7 – Ⱥɬɬɪɚɤɬɨɪ  вɪɟɦɟɧɧɨɝɨ ɪɹɞɚПrКЦОH64

 

Ɋɢɫɭɧɨɤ 8 – Ⱥɬɬɪɚɤɬɨɪ  вɪɟɦɟɧɧɨɝɨ ɪɹɞ ПrКЦОH256
  

Ɋɢɫɭɧɨɤ 9 – Ⱥɬɬɪɚɤɬɨɪ  вɪɟɦɟɧɧɨɝɨ ɪɹɞɚ ПrКЦОVBR 
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Аɧɚɥɢɡ ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ ɪɚɡɦɟɪɧɨɫɬɢ 

ȼ  ɷɬɨɦ  ɪɚɡɞɟɥɟ  вɵɩɨɥɧɟɧ  ɪɚɫɱɟɬ  
ɤɨɪɪɟɥɹɰɢɨɧɧɵɯ ɪɚɡɦɟɪɧɨɫɬɟɣ ɚɬɬɪɚɤɬɨɪɨв 
ɢɫɫɥɟɞɭɟɦɵɯ вɪɟɦɟɧɧɵɯ ɪɹɞɨв. Ɉɞɧɢɦ  ɢɡ  
ɨɫɧɨвɧɵɯ  ɢɧɫɬɪɭɦɟɧɬɨв,  ɢɫɩɨɥɶɡɭɟɦɵɯ  ɞɥɹ  
ɢɡɭɱɟɧɢɹ  ɮɚɡɨвɨɝɨ  ɩɪɨɫɬɪɚɧɫɬвɚ ɫɢɫɬɟɦɵ,  
ɫɥɭɠɢɬ    ɤɨɪɪɟɥɹɰɢɨɧɧɵɣ  ɢɧɬɟɝɪɚɥ,  ɤɨɬɨɪɵɣ  
ɩɨɡвɨɥɹɟɬ  ɨɰɟɧɢɬɶ ɤɨɪɪɟɥɹɰɢɨɧɧɭɸ ɪɚɡɦɟɪɧɨɫɬɶ 

cD  ɚɬɬɪɚɤɬɨɪɚ,  ɩɨɝɪɭɠɟɧɧɨɝɨ  в  ɩɪɨɫɬɪɚɧɫɬвɨ  
ɪɚɡɦɟɪɧɨɫɬɢ Ц. ȼɵɱɢɫɥɟɧɢɟ ɪɚɡɦɟɪɧɨɫɬɢ 
ɚɬɬɪɚɤɬɨɪɚ  ɩɨ  вɪɟɦɟɧɧɨɦɭ  ɪɹɞɭ    ɩɨɡвɨɥɹɟɬ 
ɨɰɟɧɢɬɶ  ɦɢɧɢɦɚɥɶɧɨɟ  ɤɨɥɢɱɟɫɬвɨ  ɭɪɚвɧɟɧɢɣ,  
ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɨɩɢɫɚɧɢɹ ɧɚɛɥɸɞɚɟɦɨɝɨ 
ɩɪɨɰɟɫɫɚ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ  ɞɥɹ ɪɚɫɱɟɬɚ 
ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ ɢɫɩɨɥɶɡɭɟɬɫɹ  
ɚɥɝɨɪɢɬɦ Ƚɪɚɫɫɛɟɪɝɟɪɚ-ɉɪɨɤɚɱɱɢɚ. Ɉɧ ɨɫɧɨвɚɧ 
ɧɚ ɫɨɨɬɧɨɲɟɧɢɢ: 

j

j

zɩɚɪчиɫɥɨɨɛщɟɟ
zɩɚɪчиɫɥɨ

mC
,_z__

||z||_
),(

i

i 



 . Ɂɞɟɫɶ 

ji zz ,  - вɟɤɬɨɪɵ ɤɨɨɪɞɢɧɚɬ ɬɨɱɟɤ в ɮɚɡɨвɨɦ  
ɩɪɨɫɬɪɚɧɫɬвɟ  ɪɚɡɦɟɪɧɨɫɬɢ Ц. Ʉɨɪɪɟɥɹɰɢɨɧɧɵɣ  
ɢɧɬɟɝɪɚɥ ɟɫɬɶ вɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɞвɟ ɬɨɱɤɢ, 
вɵɛɪɚɧɧɵɟ ɫɥɭɱɚɣɧɨ, ɭɞɚɥɟɧɵ ɞɪɭɝ ɨɬ ɞɪɭɝɚ 

ɦɟɧɶɲɟ, ɱɟɦ ɧɚ ɪɚɫɫɬɨɹɧɢɟ  . ɋɨɨɬɧɨɲɟɧɢɟ 
cD

mC  ~),(  ɩɨɡвɨɥɹɟɬ ɨɰɟɧɢɬɶ ɪɚɡɦɟɪɧɨɫɬɶ 

cD  ɩɨ ɧɚɤɥɨɧɭ ɥɢɧɟɣɧɨɝɨ ɭɱɚɫɬɤɚ ɝɪɚɮɢɤɚ  
constDmc c  )log(),(log(  . Ɉɬɫɭɬɫɬвɢɟ 

ɥɢɧɟɣɧɨɝɨ ɭɱɚɫɬɤɚ ɝɪɚɮɢɤɚ ɫвɢɞɟɬɟɥɶɫɬвɭɟɬ ɨ 
ɧɟɞɨɩɭɫɬɢɦɨ ɦɚɥɨɣ ɞɥɢɧɟ вɪɟɦɟɧɧɨɝɨ ɪɹɞɚ ɢɥɢ ɨ 
ɬɨɦ, ɱɬɨ ɪɚɞɢɭɫ   ɨɤɪɟɫɬɧɨɫɬɢ ɫɨɩɨɫɬɚвɢɦ ɫ 
ɪɚɡɦɟɪɨɦ ɚɬɬɪɚɤɬɨɪɚ. 

Ʉɨɪɪɟɥɹɰɢɨɧɧɵɟ ɢɧɬɟɝɪɚɥɵ вɪɟɦɟɧɧɵɯ 
ɪɹɞɨв ɩɪɟɞɫɬɚвɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 10.  ɉɨɥɭɱɟɧɧɵɟ 
ɡɧɚɱɟɧɢɹ cD , ɩɨɤɚɡɚɧɵ в ɬɚɛɥɢɰɟ 1.  

Ɍɚɛɥɢɰɚ 1 – Ʉɨɪɪɟɥɹɰɢɨɧɧɚɹ ɪɚɡɦɟɪɧɨɫɬɶ 

ȼɪɟɦɟɧɧɨɣ ɪɹɞ Ʉɨɪɪɟɥɹɰɢɨɧɧɚɹ 
ɪɚɡɦɟɪɧɨɫɬɶ cD  

frameH16 1,5714 

frameH64 2,1757 

frameH256 2,7837 

frameVBR 2,6152 

 

 

 
Ɋɢɫɭɧɨɤ 10 – Ʉɨɪɪɟɥɹɰɢɨɧɧɵɟ ɢɧɬɟɝɪɚɥɵ вɪɟɦɟɧɧɵɯ ɪɹɞɨв  

 

Аɧɚɥɢɡ ɩɨɤɚɡɚɬɟɥɟɣ Ʌɹɩɭɧɨɜɚ  
ɋɬɟɩɟɧɶ ɡɚвɢɫɢɦɨɫɬɢ ɫɢɫɬɟɦɵ ɨɬ 

ɧɚɱɚɥɶɧɵɯ ɭɫɥɨвɢɣ ɦɨɠɟɬ ɛɵɬɶ ɢɡɦɟɪɟɧɚ ɫ 
ɩɨɦɨɳɶɸ ɩɨɤɚɡɚɬɟɥɟɣ Ʌɹɩɭɧɨвɚ. Ɉɧɢ ɹвɥɹɸɬɫɹ 
ɦɟɪɨɣ ɬɨɝɨ, ɧɚɫɤɨɥɶɤɨ ɛɵɫɬɪɨ ɛɥɢɡɤɢɟ 
ɬɪɚɟɤɬɨɪɢɢ ɪɚɫɯɨɞɹɬɫɹ в ɮɚɡɨвɨɦ ɩɪɨɫɬɪɚɧɫɬвɟ. 
ɋɭɳɟɫɬвɭɟɬ ɩɨ ɨɞɧɨɦɭ ɩɨɤɚɡɚɬɟɥɸ Ʌɹɩɭɧɨвɚ ɞɥɹ 
ɤɚɠɞɨɣ ɪɚɡɦɟɪɧɨɫɬɢ ɮɚɡɨвɨɝɨ ɩɪɨɫɬɪɚɧɫɬвɚ. 
ɉɨɥɨɠɢɬɟɥɶɧɵɣ ɩɨɤɚɡɚɬɟɥɶ Ʌɹɩɭɧɨвɚ ɢɡɦɟɪɹɟɬ 
ɪɚɫɬɹɠɟɧɢɟ ɮɚɡɨвɨɝɨ ɩɪɨɫɬɪɚɧɫɬвɚ, ɬ.ɟ. ɬɨ, 

ɧɚɫɤɨɥɶɤɨ ɛɵɫɬɪɨ ɪɚɫɯɨɞɹɬɫɹ ɛɥɢɡɥɟɠɚɳɢɟ 
ɬɪɚɟɤɬɨɪɢɢ. Ɉɬɪɢɰɚɬɟɥɶɧɵɣ ɩɨɤɚɡɚɬɟɥɶ 
Ʌɹɩɭɧɨвɚ ɢɡɦɟɪɹɟɬ ɫɠɚɬɢɟ - ɬɨ, ɤɚɤ ɞɨɥɝɨ 
ɫɢɫɬɟɦɚ вɨɫɫɬɚɧɚвɥɢвɚɟɬɫɹ ɩɨɫɥɟ ɢɫɩɵɬɚɧɧɨɝɨ 
вɨɡɦɭɳɟɧɢɹ. ɉɨɤɚɡɚɬɟɥɢ Ʌɹɩɭɧɨвɚ ɩɨɡвɨɥɹɸɬ 
ɤɥɚɫɫɢɮɢɰɢɪɨвɚɬɶ ɚɬɬɪɚɤɬɨɪɵ.  Ɍɪɟɯɦɟɪɧɵɣ 
ɬɨɱɟɱɧɵɣ ɚɬɬɪɚɤɬɨɪ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɬɪɟɦɹ 
ɨɬɪɢɰɚɬɟɥɶɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ Ʌɹɩɭɧɨвɚ (-,-,-). 
ȼɫɟ ɬɪɢ ɪɚɡɦɟɪɧɨɫɬɢ ɫɠɢɦɚɸɬɫɹ в 
ɮɢɤɫɢɪɨвɚɧɧɭɸ ɬɨɱɤɭ. Ɍɪɟɯɦɟɪɧɵɟ ɩɪɟɞɟɥɶɧɵɟ 
ɰɢɤɥɵ ɢɦɟɸɬ ɞвɚ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɹ ɢ 
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ɨɞɢɧ ɪɚвɧɵɣ ɧɭɥɸ (0,-,-). ɉɪɟɞɟɥɶɧɵɟ ɰɢɤɥɵ  
ɢɦɟɸɬ ɞвɟ ɪɚɡɦɟɪɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɫɬɹɝɢвɚɸɬɫɹ в 
ɬɨɱɤɭ, ɢ ɨɞɧɭ ɪɚɡɦɟɪɧɨɫɬɶ, в ɤɨɬɨɪɨɣ ɧɟ 
ɩɪɨɢɫɯɨɞɢɬ ɢɡɦɟɧɟɧɢɣ в ɨɬɧɨɫɢɬɟɥɶɧɵɯ 
ɩɨɥɨɠɟɧɢɹɯ ɬɨɱɟɤ. ɗɬɨ ɩɨɪɨɠɞɚɟɬ ɡɚɦɤɧɭɬɵɟ 
ɨɪɛɢɬɵ.  

Ɍɪɟɯɦɟɪɧɵɟ ɫɬɪɚɧɧɵɟ ɚɬɬɪɚɤɬɨɪɵ ɢɦɟɸɬ 
ɨɞɢɧ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɩɨɤɚɡɚɬɟɥɶ, ɨɞɢɧ 
ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɢ ɨɞɢɧ ɪɚвɧɵɣ ɧɭɥɸ (+,0,-). 

ɉɨɥɨɠɢɬɟɥɶɧɵɣ ɩɨɤɚɡɚɬɟɥɶ Ʌɹɩɭɧɨвɚ ɭɤɚɡɵвɚɟɬ 
ɧɚ ɱɭвɫɬвɢɬɟɥɶɧɭɸ ɡɚвɢɫɢɦɨɫɬɶ ɨɬ ɧɚɱɚɥɶɧɵɯ 
ɭɫɥɨвɢɣ ɢ ɯɚɨɬɢɱɟɫɤɨɟ ɩɨвɟɞɟɧɢɟ ɫɢɫɬɟɦɵ. 
ɋɭɳɟɫɬвɭɟɬ ɬɟɧɞɟɧɰɢɹ ɩɪɢ ɦɚɥɵɯ ɢɡɦɟɧɟɧɢɹɯ 
ɧɚɱɚɥɶɧɵɯ ɭɫɥɨвɢɣ ɫɢɥɶɧɨ ɢɡɦɟɧɹɬɶ ɛɭɞɭɳɟɟ 
ɩɨвɟɞɟɧɢɟ. Ɉɬɪɢɰɚɬɟɥɶɧɵɣ ɩɨɤɚɡɚɬɟɥɶ 
ɡɚɫɬɚвɥɹɟɬ ɪɚɫɯɨɞɹɳɢɟɫɹ ɬɪɚɟɤɬɨɪɢɢ ɨɫɬɚвɚɬɶɫɹ 
в ɨɛɥɚɫɬɢ ɚɬɬɪɚɤɬɨɪɚ Д9Ж.  

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɫɬɚɪɲɢɟ ɩɨɤɚɡɚɬɟɥɢ 
Ʌɹɩɭɧɨвɚ вɵɱɢɫɥɟɧɵ ɫ ɩɨɦɨɳɶɸ ɩɪɨɰɟɞɭɪɵ, 
ɪɟɚɥɢɡɭɸɳɟɣ ɚɥɝɨɪɢɬɦ Ɋɨɡɟɧɲɬɟɣɧɚ Д10Ж. Ⱦɥɹ 
вɫɟɯ ɢɡɭɱɚɟɦɵɯ вɪɟɦɟɧɧɵɯ ɪɹɞɨв ɨɧɢ ɪɚвɧɵ 
ɧɭɥɸ. ɗɬɨ ɫвɢɞɟɬɟɥɶɫɬвɭɟɬ ɨ ɬɨɦ, ɱɬɨ ɫɥɨɠɧɵɟ 
ɮɚɡɨвɵɟ ɬɪɚɟɤɬɨɪɢɢ, ɩɨɤɚɡɚɧɧɵɟ ɧɚ ɪɢɫɭɧɤɚɯ 6-

9, ɹвɥɹɸɬɫɹ ɡɚɦɤɧɭɬɵɦɢ.  
ɐɢɤɥɢɱɧɨɫɬɶ ɮɚɡɨвɵɯ ɬɪɚɟɤɬɨɪɢɣ 

ɩɪɢвɨɞɢɬ ɤ ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɞɢɧɚɦɢɱɟɫɤɨɣ 
ɫɢɫɬɟɦɵ, ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨвɚɧɨ ɞɥɹ 
ɩɪɟɞɫɤɚɡɚɧɢɹ ɟɟ ɩɨвɟɞɟɧɢɹ. 

Вɵɜɨɞɵ  
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɞɥɹ ɪɟɚɥɢɡɚɰɢɣ Д3Ж 

ɬɪɚɮɢɤɚ ɫɠɚɬɨɝɨ вɢɞɟɨ ɫɬɚɧɞɚɪɬɚ H.263, 
вɵɩɨɥɧɟɧ ɚɧɚɥɢɡ ɫɪɟɞɧɟɣ вɡɚɢɦɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, 
ɤɨɪɪɟɥɹɰɢɨɧɧɵɯ ɪɚɡɦɟɪɧɨɫɬɟɣ ɢ ɩɨɤɚɡɚɬɟɥɟɣ 
Ʌɹɩɭɧɨвɚ. ɉɨɫɬɪɨɟɧɵ ɮɚɡɨвɵɟ ɬɪɚɟɤɬɨɪɢɢ 
ɢɡɭɱɚɟɦɵɯ ɩɪɨɰɟɫɫɨв в ɬɪɟɯɦɟɪɧɨɦ ɮɚɡɨвɨɦ 
ɩɪɨɫɬɪɚɧɫɬвɟ. ɉɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ: 

1. ɉɨɤɚɡɚɬɟɥɢ Ʌɹɩɭɧɨвɚ ɢɡɭɱɚɟɦɵɯ 
ɩɪɨɰɟɫɫɨв ɪɚвɧɵ ɧɭɥɸ, ɬ.ɟ. ɞɢɧɚɦɢɱɟɫɤɚɹ 
ɫɢɫɬɟɦɚ, ɝɟɧɟɪɢɪɭɸɳɚɹ вɪɟɦɟɧɧɵɟ ɪɹɞɵ, 
ɹвɥɹɟɬɫɹ ɩɟɪɢɨɞɢɱɟɫɤɨɣ, ɚ ɮɚɡɨвɵɟ 
ɬɪɚɟɤɬɨɪɢɢ ɨɛɪɚɡɭɸɬ ɩɪɟɞɟɥɶɧɵɣ ɰɢɤɥ. 

2. Ⱦɥɹ ɨɩɢɫɚɧɢɹ вɪɟɦɟɧɧɨɝɨ ɪɹɞɚ ПrКЦОH16 
ɧɟɨɛɯɨɞɢɦɚ ɫɢɫɬɟɦɚ ɞвɭɯ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚвɧɟɧɢɣ ɢɥɢ 
ɞвɭɦɟɪɧɨɟ ɞɢɫɤɪɟɬɧɨɟ ɨɬɨɛɪɚɠɟɧɢɟ. 

3. Ⱦɥɹ ɨɩɢɫɚɧɢɹ вɪɟɦɟɧɧɵɯ ɪɹɞɨв ПrКЦОH64, 
ПrКЦОH256, ПrКЦОVBR ɧɟɨɛɯɨɞɢɦɚ ɫɢɫɬɟɦɚ 
ɬɪɟɯ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚвɧɟɧɢɣ  ɢɥɢ 
ɬɪɟɯɦɟɪɧɨɟ ɞɢɫɤɪɟɬɧɨɟ ɨɬɨɛɪɚɠɟɧɢɟ.  
ɉɟɪɫɩɟɤɬɢвɧɵɦ ɧɚɩɪɚвɥɟɧɢɟɦ 

ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨвɚɧɢɣ ɦɨɠɟɬ ɛɵɬɶ 

ɫɨɫɬɚвɥɟɧɢɟ ɞɢɫɤɪɟɬɧɵɯ ɨɬɨɛɪɚɠɟɧɢɣ ɞɥɹ 
ɦɨɞɟɥɢɪɨвɚɧɢɹ вɪɟɦɟɧɧɵɯ ɪɹɞɨв ɢ 
ɩɪɨɝɧɨɡɢɪɨвɚɧɢɟ ɩɨвɟɞɟɧɢɹ ɬɪɚɮɢɤɚ.  
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ȺɇȺɅІɁ ȼІȾȿɈ ɌɊȺФІɄȺ  
Ⱦɨɫɥɿɞɠɟɧɧя ɜɿɞɟɨ ɬɪɚɮɿɤɚ є ɜɚɠɥиɜиɦ, ɨɫɤɿɥɶɤи ɮɪɚɤɬɚɥɶɧиɣ ɬɪɚɮɿɤ ɜ ɫиɫɬɟɦɚх ɩɟɪɟɞɚчɿ ɦɨɜи ɿ ɜɿɞɟɨ 
ɩɨɝɿɪɲує яɤɿɫɬɶ ɨɛɫɥуɝɨɜуɜɚɧɧя. Ɇɟɬɨɸ  ɞɚɧɨʀ ɪɨɛɨɬи  є  ɞɨɫɥɿɞɠɟɧɧя ɜɿɞɟɨ ɬɪɚɮɿɤɚ ɞɥя ɜияɜɥɟɧɧя ɣɨɝɨ 
хɚɪɚɤɬɟɪɧих ɨɫɨɛɥиɜɨɫɬɟɣ ɦɟɬɨɞɚɦи ɧɟɥɿɧɿɣɧɨʀ ɞиɧɚɦɿɤи. ɉɟɪɟɞɛɚчɚєɬɶɫя, щɨ чɚɫɨɜиɣ ɪяɞ ɜиɦɿɪɸɜɚɧɶ 
ɬɪɚɮɿɤɚ є ɧɟɜиɩɚɞɤɨɜиɦ. ȼɿɧ ɝɟɧɟɪуєɬɶɫя ɞиɧɚɦɿчɧɨɸ ɫиɫɬɟɦɨɸ ɩɨ ɞɟɬɟɪɦɿɧɨɜɚɧɨɦу ɚɥɝɨɪиɬɦу. ȼиɧиɤɚє 
ɡɚɞɚчɚ ɨɰɿɧɤи хɚɪɚɤɬɟɪиɫɬиɤ ɰɿєʀ ɫиɫɬɟɦи. ɉɨɬɪɿɛɧɨ ɡɧɚɣɬи ɤɿɥɶɤɿɫɬɶ ɡɦɿɧɧих, ɧɟɨɛхɿɞɧих ɞɥя ɡɚɜɞɚɧɧя ɫɬɚɧу 
ɫиɫɬɟɦи ɿ ɮɪɚɤɬɚɥɶɧу ɪɨɡɦɿɪɧɿɫɬɶ ɚɬɬɪɚɤɬɨɪɚ, ɜɿɞɩɨɜɿɞɧɨɝɨ ɫɩɨɫɬɟɪɟɠуɜɚɧɨɦу ɪɟɠиɦу. ɐɟ ɞɨɡɜɨɥиɬɶ 
ɫɬɜɨɪиɬи ɦɨɞɟɥɶ ɩɪɨɰɟɫу у ɜиɝɥяɞɿ ɞиɮɟɪɟɧɰɿɚɥɶɧих ɪɿɜɧяɧɶ ɚɛɨ ɞиɫɤɪɟɬɧих ɜɿɞɨɛɪɚɠɟɧɶ. Ⱦɨɫɥɿɞɠɟɧɧя 
ɜиɤɨɧɚɧɿ ɜ ɫɟɪɟɞɨɜищɿ Matlab ɡ ɜиɤɨɪиɫɬɚɧɧяɦ OpenTStool. Ⱦɥя ɜиɜчɟɧɧя ɜиɛɪɚɧɿ ɪɟɚɥɿɡɚɰɿʀ ɫɬиɫɥɨɝɨ ɜɿɞɟɨ 

ɫɬɚɧɞɚɪɬу H.263. Ɍиɦчɚɫɨɜɿ ɪяɞи, щɨ ɜиɜчɚɸɬɶɫя, є ɜиɦɿɪɸɜɚɧɧяɦи ɨɛ'єɦɿɜ (ɛɚɣɬ) ɮɪɟɣɦɿɜ, яɤɿ  ɩɨɫɬуɩɚɸɬɶ 
ɩɨɫɥɿɞɨɜɧɨ. ȼ ɩɟɪɲɨɦу ɜиɩɚɞɤу (ɪяɞ frameH16) ɬɪɚɮɿɤ ɦɚє ɩɨɫɬɿɣɧу ɲɜиɞɤɿɫɬɶ 16 kbit/sec, у ɞɪуɝɨɦу (ɪяɞ 
frameH64) - 64 kbit/sec. Ɍɪɟɬɿɣ ɪяɞ (frameH256) – ɩɟɪɟɞɚчɚ ɿɡ ɲɜиɞɤɿɫɬɸ 256 kbit/sec, чɟɬɜɟɪɬиɣ ɪяɞ (frameVBR) 

– ɩɟɪɟɞɚчɚ ɛɟɡ уɫɬɚɧɨɜɤи ɩɨɫɬɿɣɧɨʀ ɲɜиɞɤɨɫɬɿ. Ɉɬɪиɦɚɧɿ ɧɚɫɬуɩɧɿ ɪɟɡуɥɶɬɚɬи. ɉɨɤɚɡɧиɤи Ʌяɩуɧɨɜɚ ɩɪɨɰɟɫɿɜ, 
щɨ ɜиɜчɚɸɬɶɫя, ɪɿɜɧɿ ɧуɥɸ, ɬɨɛɬɨ ɞиɧɚɦɿчɧɚ ɫиɫɬɟɦɚ, яɤɚ ɝɟɧɟɪує ɬиɦчɚɫɨɜɿ ɪяɞи, є ɩɟɪɿɨɞичɧɨɸ, ɚ ɮɚɡɨɜɿ 
ɬɪɚєɤɬɨɪɿʀ уɬɜɨɪɸɸɬɶ ɝɪɚɧичɧиɣ ɰиɤɥ. Ⱦɥя ɨɩиɫу ɬиɦчɚɫɨɜɨɝɨ ɪяɞу frameH16 ɧɟɨɛхɿɞɧɚ ɫиɫɬɟɦɚ ɞɜɨх 
ɞиɮɟɪɟɧɰɿɚɥɶɧих ɪɿɜɧяɧɶ  ɚɛɨ ɞɜɨɜиɦɿɪɧɟ ɞиɫɤɪɟɬɧɟ ɜɿɞɨɛɪɚɠɟɧɧя. Ⱦɥя ɨɩиɫу ɬиɦчɚɫɨɜих ɪяɞɿɜ frameH64, 

frameH256, frameVBR ɧɟɨɛхɿɞɧɚ ɫиɫɬɟɦɚ ɬɪɶɨх ɞиɮɟɪɟɧɰɿɚɥɶɧих ɪɿɜɧяɧɶ  ɚɛɨ ɬɪиɜиɦɿɪɧɟ ɞиɫɤɪɟɬɧɟ 
ɜɿɞɨɛɪɚɠɟɧɧя. 
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ȼɿɞɟɨ ɬɪɚɮɿɤ, ɮɚɡɨɜɿ ɬɪɚєɤɬɨɪɿʀ, ɚɬɬɪɚɤɬɨɪ, ɤɨɪɟɥɹɰɿɣɧɚ ɪɨɡɦɿɪɧɿɫɬɶ,  ɩɨɤɚɡɧɢɤɢ 
Ʌɹɩɭɧɨɜɚ.  
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VIDEO TRAFFIC  ANALYSIS 

Recent studies of real traffic data in modern computer networks have shown that traffic exhibits  self-similar (or  

fractal)  properties over  a wide  range of time scales.  The properties of self-similar traffic are very different  from the 

traditional models of traffic based on Poisson, Markov-modulated Poisson, and related processes.  The use of 

traditional models in networks characterized by  self-similar  processes  can  lead  to  incorrect  conclusions  about  the  

performance  of  analyzed  networks.  These  include  serious  over-estimations  of  the performance  of  computer  

networks,  insufficient  allocation  of  communication and data processing  resources,  and difficulties  ensuring  the 

quality of service expected by network users.   The self-similar network traffic can have a  detrimental  impact on  

network  performance, including  amplified  queuing delay,  retransmission  rate and packet  loss  rate. Modern  

network  traffic  consists  of more  bursts  than  Poisson  models predict over many time scales.  This difference has  

implications for  congestion control mechanisms  and  performance.  The video traffic research is important because 

self-similar nature of network traffic leads to a number of undesirable effects like high buffer overflow rates, large 

delays and persistent periods of congestion and the severity of these conditions is directly proportional to the  degree of 

self-similarity.  On the other hand, the long memory property of self-similar traffic is able to help to forecast traffic for 

the purpose of quality of service (QoS) provision. Another interesting area in the network traffic studies is using the 

methods of nonlinear analysis (chaos theory) for its parameter modeling and prediction. The article contains H.263 

encoded video traffic research. H.263 encoded video is expected to account for large portions of the traffic in future 

wireline and wireless networks. To date the analysis of  H.263 encoded video  has received only little literature. The 

experiment was executed in  the Matlab environment and OpenTStool. The video flows have 16 kbit/sec (frameH16), 64 

kbit/sec (frameH64), 256 kbit/sec (frameH256) and variable bit rate (frameVBR). For each video was grabbed the 

(uncompressed) YUV information with bttvgrab (Version 0.15.10) and stored it on disk. The YUV information was 

grabbed at a frame rate of 25 frames/sec in the QCIF format. The YUV frame sequences were used as input for the 

H.263 encoder. Next results are got: Lyapunov indexes for studied processes are equal to the zero, the dynamic system 

is periodic, and the phase trajectories form the cycle. For frameH16 description the two differential equalizations  or 

two discrete maps system is necessary. For frameH64, frameH256, frameVBR description the three differential 

equalizations  or three discrete maps system is necessary. 

Keywords: video traffic,  quality of service, phase trajectories, attractor, correlations dimension, Lyapunov indexes. 
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