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ɍȾК 681.3.014 

Ʉ ɜɨɩɪɨɫɭ ɪɨɛɚɫɬɧɨɫɬɢ ɫɪɟɞɫɬɜ JPWL ɜ ɭɫɥɨɜɢɹɯ ɩɚɤɟɬɧɵɯ ɨɲɢɛɨɤ 
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ɘɠɧɵɣ ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ 
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ɋɤɨɪɨɯɨɞ ɋ. ȼ., Ʉɚɫɶɹɧɨɜ Ɉ. Ⱥ.. Ʉ ɜɨɩɪɨɫɭ ɪɨɛɚɫɬɧɨɫɬɢ ɫɪɟɞɫɬɜ JPWL ɜ ɭɫɥɨɜɢɹɯ ɩɚɤɟɬɧɵɯ 
ɨɲɢɛɨɤ.  Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɡɚɞɚɱɚ ɩɟɪɟɞɚɱɢ ɜɢɞɟɨ ɜ ɮɨɪɦɚɬɟ jpeg 2000 ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɪɟɞɫɬɜ 
ɩɨɦɟɯɨɭɫɬɨɣɱɢɜɨɝɨ ɤɨɞɢɪɨɜɚɧɢɹ JPWL  ɩɨ ɡɚɲɭɦлɟɧɧɨɦɭ ɤɚɧɚлɭ ɜ ɭɫлɨɜɢɹɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɩɚɤɟɬɧɵɯ ɨɲɢɛɨɤ. Ɉɫɧɨɜɧɚɹ ɩɪɨɛлɟɦɚ – ɜɨɫɫɬɚɧɨɜлɟɧɢɟ ɩɨɬɟɪɹɧɧɨɝɨ ɩɚɤɟɬɚ ɞɚɧɧɵɯ ɫɪɟɞɫɬɜɚɦɢ 
JPWL. ɉɨɫɬɚɜлɟɧɚ ɡɚɞɚɱɚ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚлɶɧɨɝɨ ɢɫɫлɟɞɨɜɚɧɢɹ ɪɨɛɚɫɬɧɨɫɬɢ ɫɪɟɞɫɬɜ 
JPWL, ɩɨɞ ɤɨɬɨɪɨɣ ɩɨɧɢɦɚɟɬɫɹ ɫɩɨɫɨɛɧɨɫɬɶ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɩɚɤɟɬɧɵɟ ɨɲɢɛɤɢ. Ɇɟɬɨɞɢɤɚ 
ɢɫɫлɟɞɨɜɚɧɢɹ ɡɚɤлɸɱɚɟɬɫɹ ɜ ɦɨɞɟлɢɪɨɜɚɧɢɢ ɦɧɨɝɨɤɪɚɬɧɨɣ ɩɟɪɟɞɚɱɢ ɡɚɳɢɳɟɧɧɨɝɨ ɫɪɟɞɫɬɜɚɦɢ 
JPWL ɜɢɞɟɨ ɤɚɞɪɚ ɢ ɩɨɞɫɱɟɬɟ ɫɬɚɬɢɫɬɢɤɢ ɞɟɤɨɞɢɪɨɜɚɧɢɹ ɩɪɢɧɹɬɨɝɨ ɤɨɞɨɜɨɝɨ ɩɨɬɨɤɚ. 
ȼɚɪɶɢɪɭɟɦɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɢɫɫлɟɞɨɜɚɧɢɹ ɹɜлɹɸɬɫɹ: ɩɪɢɦɟɧɹɟɦɵɟ ɞлɹ ɡɚɳɢɬɵ ɤɨɞɵ Ɋɢɞɚ-

ɋɨлɨɦɨɧɚ, ɤɨлɢɱɟɫɬɜɨ ɬɚɣлɨɜ ɢɡɨɛɪɚɠɟɧɢɹ, ɩɪɨцɟɧɬ ɩɨɬɟɪɶ RTP (Real-time Transport Protocol) 

ɩɚɤɟɬɨɜ. Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɞɜɚ ɫɩɨɫɨɛɚ ɡɚɳɢɬɵ: ɫɬɚɧɞɚɪɬɧɵɣ ɢ ɤɨɦɛɢɧɚцɢɹ ɫɬɚɧɞɚɪɬɧɨɝɨ 
ɜɚɪɢɚɧɬɚ ɫ ɦɟɬɨɞɨɦ ɜɧɭɬɪɢɤɚɞɪɨɜɨɝɨ ɱɟɪɟɞɨɜɚɧɢɹ. ɂɫɫлɟɞɭɟɦɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɷɤɫɩɟɪɢɦɟɧɬɚ 
ɹɜлɹɸɬɫɹ ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɩɪɨцɟɧɬɚ ɩɨлɧɨɫɬɶɸ ɢ ɱɚɫɬɢɱɧɨ ɜɨɫɫɬɚɧɨɜлɟɧɧɵɯ ɬɚɣлɨɜ ɨɬ ɨɛɳɟɝɨ 
ɤɨлɢɱɟɫɬɜɚ ɬɚɣлɨɜ ɜ ɤɨɞɨɜɨɦ ɩɨɬɨɤɟ. Ɉɩɢɫɚɧ ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɞлɹ цɟлɟɣ ɢɫɫлɟɞɨɜɚɧɢɹ 
ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩлɟɤɫ, ɜ ɤɨɬɨɪɵɣ ɜɤлɸɱɚɸɬɫɹ ɤɨɞɟɪ ɢ ɞɟɤɨɞɟɪ JPWL, ɫɪɟɞɫɬɜɚ ɪɚɡɛɢɟɧɢɹ 
ɤɨɞɨɜɨɝɨ ɩɨɬɨɤɚ ɧɚ RTP ɩɚɤɟɬɵ, ɫɪɟɞɫɬɜɚ ɦɨɞɟлɢɪɨɜɚɧɢɹ ɩɚɤɟɬɧɵɯ ɩɨɬɟɪɶ, ɫɪɟɞɫɬɜɚ ɫɛɨɪɤɢ 
ɤɚɞɪɨɜ ɢɡ RTP ɩɚɤɟɬɨɜ. Ɉɩɢɫɚɧɵ ɭɤɪɭɩɧɟɧɧɚɹ ɫɯɟɦɚ ɮɭɧɤцɢɨɧɢɪɨɜɚɧɢɹ ɤɨɞɟɪɚ ɢ ɞɟɤɨɞɟɪɚ JPWL. 

ɉɪɟɞлɨɠɟɧ ɦɟɬɨɞ ɜɧɭɬɪɢɤɚɞɪɨɜɨɝɨ ɱɟɪɟɞɨɜɚɧɢɹ ɤɨɞɨɜɨɝɨ ɩɨɬɨɤɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞлɹ 
ɩɨɜɵɲɟɧɢɹ ɟɝɨ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɩɚɤɟɬɧɵɦ ɨɲɢɛɤɚɦ. ȼ ɩɪɨцɟɫɫɟ ɢɫɫлɟɞɨɜɚɧɢɹ ɜɵɞɜɢɧɭɬɵ ɞɜɟ 
ɝɢɩɨɬɟɡɵ, ɤɨɬɨɪɵɟ ɛɵлɢ ɩɨɞɬɜɟɪɠɞɟɧɵ ɩɨлɭɱɟɧɧɵɦɢ ɷɤɫɩɟɪɢɦɟɧɬɚлɶɧɵɦɢ ɪɟɡɭлɶɬɚɬɚɦɢ. 
Ƚɢɩɨɬɟɡɚ 1: ɫɬɚɧɞɚɪɬɧɵɟ ɫɪɟɞɫɬɜɚ JPWL ɧɟ ɫɩɨɫɨɛɧɵ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɩɚɤɟɬɧɵɟ ɨɲɢɛɤɢ. 
Ƚɢɩɨɬɟɡɚ 2:  ɫɬɚɧɞɚɪɬɧɵɟ ɫɪɟɞɫɬɜɚ JPWL, ɩɪɢɦɟɧɹɟɦɵɟ ɫɨɜɦɟɫɬɧɨ ɫ ɚлɝɨɪɢɬɦɨɦ ɱɟɪɟɞɨɜɚɧɢɹ, 
ɦɨɝɭɬ ɜɨɫɫɬɚɧɚɜлɢɜɚɬɶ ɩɚɤɟɬɧɵɟ ɨɲɢɛɤɢ. ɉɨɛɨɱɧɵɦ ɪɟɡɭлɶɬɚɬɨɦ ɢɫɫлɟɞɨɜɚɧɢɹ ɹɜлɹɟɬɫɹ ɜɵɜɨɞ 
ɨ ɧɟɤɨɬɨɪɨɦ ɭлɭɱɲɟɧɢɢ ɜɨɫɫɬɚɧɚɜлɢɜɚɟɦɨɫɬɢ ɬɚɣлɨɜ ɫ ɪɨɫɬɨɦ ɤɨлɢɱɟɫɬɜɚ ɬɚɣлɨɜ ɜ ɤɨɞɨɜɨɦ 
ɩɨɬɨɤɟ.  

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: : jpeg 2000, JPWL, ɩɚɤɟɬɧɵɟ ɨɲɢɛɤɢ, ɩɨɦɟɯɨɭɫɬɨɣɱɢɜɨɟ ɤɨɞɢɪɨɜɚɧɢɟ.  

 

Вɜɟɞɟɧɢɟ 

В ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫя ɨɛɳɚя  
ɩɪɨɛɥɟɦɚ ɩɟɪɟɞɚɱɢ ɜɢɞɟɨ ɜ ɮɨɪɦɚɬɟ jpeg 2000 [1] 

ɩɨ ɡɚɲɭɦɥɟɧɧɨɦɭ ɤɚɧɚɥɭ, ɜ ɱɚɫɬɧɨɫɬɢ, ɩɨ 
ɛɟɫɩɪɨɜɨɞɧɵɦ ɫɟɬяɦ. Пɟɪɟɞɚɱɚ ɫɜяɡɚɧɚ ɫ 
ɩɟɪɟɫɵɥɤɨɣ ɫɟɬɟɜɵɯ ɩɚɤɟɬɨɜ, ɧɟɫɭɳɢɯ ɮɪɚɝɦɟɧɬɵ  
ɤɨɞɢɪɨɜɚɧɧɨɝɨ ɜɢɞɟɨ ɩɨɬɨɤɚ. В ɪɟɡɭɥɶɬɚɬɟ 
ɡɚɲɭɦɥɟɧɢя ɤɚɧɚɥɚ ɧɟɤɨɬɨɪɵɟ ɩɚɤɟɬɵ ɦɨɝɭɬ ɛɵɬɶ 
ɢɫɤɚɠɟɧɵ ɢ ɨɬɛɪɨɲɟɧɵ. ɋɥɟɞɫɬɜɢɟɦ ɬɚɤɢɯ 
ɩɚɤɟɬɧɵɯ ɨɲɢɛɨɤ яɜɥяɟɬɫя  ɨɬɫɭɬɫɬɜɢɟ ɫɦɟɠɧɵɯ 
ɮɪɚɝɦɟɧɬɨɜ ɜɢɞɟɨ ɞɚɧɧɵɯ ɜ ɩɪɢɟɦɧɢɤɟ, ɱɬɨ ɥɢɛɨ 
ɡɚɬɪɭɞɧяɟɬ ɢɯ ɞɟɤɨɞɢɪɨɜɚɧɢɟ, ɥɢɛɨ ɞɟɥɚɟɬ 
ɞɟɤɨɞɢɪɨɜɚɧɢɟ ɧɟɜɨɡɦɨɠɧɵɦ. Ⱦɥя ɡɚɳɢɬɵ 
ɤɨɞɨɜɨɝɨ ɩɨɬɨɤɚ jpeg 2000 ɩɪɢ ɩɟɪɟɞɚɱɟ ɩɨ 
ɛɟɫɩɪɨɜɨɞɧɵɦ ɫɟɬяɦ ɪɚɡɪɚɛɨɬɚɧɚ ɫɩɟɰɢɮɢɤɚɰɢя 
ITUT.810 Д2Ж. В ɧɟɣ ɨɩɢɫɚɧ ɧɚɛɨɪ ɫɪɟɞɫɬɜ, 
ɩɪɢɦɟɧяɟɦɵɯ ɞɥя ɨɞɢɧɨɱɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢя, 
ɧɚɡɵɜɚɟɦɵɯ   JPWL. Пɨɫɤɨɥɶɤɭ ɜɢɞɟɨ ɮɨɪɦɚɬɚ 

jpeg 2000 ɩɪɟɞɫɬɚɜɥяɟɬ ɫɨɛɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 
ɧɟɡɚɜɢɫɢɦɵɯ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɢɡɨɛɪɚɠɟɧɢɣ Д3Ж, 
JPWL ɢɫɩɨɥɶɡɭɟɬɫя ɬɚɤɠɟ ɞɥя ɡɚɳɢɬɵ ɜɢɞɟɨ 
ɞɚɧɧɵɯ. 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ яɜɥяɟɬɫя 
ɩɪɨɜɟɞɟɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɫɩɨɫɨɛɧɨɫɬɢ ɫɪɟɞɫɬɜ JPWL ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ 
ɩɚɤɟɬɧɵɟ ɨɲɢɛɤɢ. Пɨɞ ɩɚɤɟɬɧɨɣ ɨɲɢɛɤɨɣ 
ɩɨɧɢɦɚɟɬɫя ɩɨɬɟɪя ɤɚɤ ɦɢɧɢɦɭɦ ɨɞɧɨɝɨ ɫɟɬɟɜɨɝɨ 
ɩɚɤɟɬɚ ɫ ɞɚɧɧɵɦɢ ɩɪɢ ɩɟɪɟɞɚɱɟ ɨɬ ɢɫɬɨɱɧɢɤɚ ɤ 
ɩɪɢɟɦɧɢɤɭ Д4Ж. Ⱦɥя ɩɪɨɜɟɞɟɧɢя ɬɚɤɨɝɨ 
ɢɫɫɥɟɞɨɜɚɧɢя ɪɚɡɪɚɛɨɬɚɧ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ 
ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ, ɤɨɬɨɪɵɣ ɫɩɨɫɨɛɟɧ 
ɜɵɩɨɥɧяɬɶ ɤɨɞɢɪɨɜɚɧɢɟ ɢ ɞɟɤɨɞɢɪɨɜɚɧɢɟ JPWL, 

ɪɚɡɛɢɟɧɢɟ ɤɨɞɨɜɨɝɨ ɩɨɬɨɤɚ JPWL ɧɚ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɫɟɬɟɜɵɯ ɩɚɤɟɬɨɜ ɢ ɨɛɪɚɬɧɭɸ 
ɫɛɨɪɤɭ ɤɨɞɨɜɨɝɨ ɩɨɬɨɤɚ JPWL ɢɡ ɫɟɬɟɜɵɯ ɩɚɤɟɬɨɜ 
ɫ ɦɨɞɟɥɢɪɨɜɚɧɢɟɦ ɢɯ ɩɨɬɟɪɶ. В ɪɚɛɨɬɟ ɬɚɤɠɟ 
ɪɚɫɫɦɚɬɪɢɜɚɟɬɫя ɦɟɬɨɞ ɱɟɪɟɞɨɜɚɧɢя, ɤɨɬɨɪɵɣ 
ɦɨɠɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɫɢɬɶ ɫɩɨɫɨɛɧɨɫɬɶ 
ɫɬɚɧɞɚɪɬɧɵɯ ɫɪɟɞɫɬɜ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɩɚɤɟɬɧɵɟ 
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ɨɲɢɛɤɢ, ɱɬɨ ɬɚɤɠɟ яɜɥяɟɬɫя ɩɪɟɞɦɟɬɨɦ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢя. 

ɂɫɫɥɟɞɭɟɦɵɣ ɤɨɞɨɜɵɣ ɩɨɬɨɤ JPEG 2000 

Ɇɟɬɨɞɢɤɚ ɢɫɫɥɟɞɨɜɚɧɢя ɨɩɢɪɚɟɬɫя ɧɚ 
ɧɚɛɨɪ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ JPWL, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ 
ɞɥя ɡɚɳɢɬɵ ɤɨɞɨɜɨɝɨ ɩɨɬɨɤɚ ɜɢɞɟɨ ɤɚɞɪɚ 
(ɋɤɨɪɨɯɨɞ, Ⱥɪɬɸɯɨɜɚ, 2014). Пɪɢ ɤɨɞɢɪɨɜɚɧɢɢ ɜ 
ɮɨɪɦɚɬɟ jpeg 2000 ɤɚɞɪ ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɛɢɬ ɧɚ 
ɧɟɫɤɨɥɶɤɨ ɩɪяɦɨɭɝɨɥɶɧɵɯ ɮɪɚɝɦɟɧɬɨɜ (ɬɚɣɥɨɜ), 
ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɤɨɞɢɪɭɟɬɫя ɨɬɞɟɥɶɧɨ. 
ɋɬɪɭɤɬɭɪɚ ɤɨɞɨɜɨɝɨ ɩɨɬɨɤɚ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫ. 1 
[5].  

 

 
 

Ɋɢɫɭɧɨɤ 1 –Кɨɞɨɜɵɣ ɩɨɬɨɤ jpeg 2000 

 

Ɇɚɪɤɟɪɵ SOC ɢ EOC ɨɛɨɡɧɚɱɚɸɬ ɧɚɱɚɥɨ 
ɢ ɤɨɧɟɰ ɤɨɧɤɪɟɬɧɨɝɨ ɤɚɞɪɚ. Ɉɫɧɨɜɧɨɣ ɡɚɝɨɥɨɜɨɤ 
ɫɨɞɟɪɠɢɬ ɞɚɧɧɵɟ ɨɛ ɢɡɨɛɪɚɠɟɧɢɢ ɜ ɰɟɥɨɦ: 
ɪɚɡɦɟɪ, ɰɜɟɬɨɜɚя ɫɯɟɦɚ, ɤɨɥɢɱɟɫɬɜɨ ɬɚɣɥɨɜ ɢ ɞɪ. 
Ɂɚɝɨɥɨɜɨɤ ɬɚɣɥɚ ɜɤɥɸɱɚɟɬ ɢɧɮɨɪɦɚɰɢɸ ɨ 
ɩɪяɦɨɭɝɨɥɶɧɨɦ ɮɪɚɝɦɟɧɬɟ ɢɡɨɛɪɚɠɟɧɢя, ɜ ɬɨɦ 
ɱɢɫɥɟ ɨ ɟɝɨ ɩɪɢɜяɡɤɟ ɤ ɤɨɨɪɞɢɧɚɬɧɨɣ ɫɟɬɤɟ. 
Ⱦɚɧɧɵɟ ɬɚɣɥɚ – ɷɬɨ ɫɨɛɫɬɜɟɧɧɨ ɡɚɤɨɞɢɪɨɜɚɧɧɵɣ 
ɮɪɚɝɦɟɧɬ ɢɡɨɛɪɚɠɟɧɢя. 

ɋɪɟɞɫɬɜɚ JPWL ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɜɚ 
ɫɩɨɫɨɛɚ ɡɚɳɢɬɵ Д2Ж: 

– ɤɨɧɬɪɨɥɶɧɵɟ ɫɭɦɦɵ CRC-16 ɢɥɢ CRC-32  

ɩɨɡɜɨɥяɸɬ ɬɨɥɶɤɨ ɨɛɧɚɪɭɠɢɬɶ ɩɪɢɫɭɬɫɬɜɢɟ 
ɨɲɢɛɨɤ ɜ ɞɚɧɧɵɯ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɦɢɧɢɦɚɥɶɧɨɝɨ ɨɛɴɟɦɚ ɤɨɞɨɜ ɱɟɬɧɨɫɬɢ; 

– ɤɨɞɵ Ɋɢɞɚ-ɋɨɥɨɦɨɧɚ Д6Ж RS(n,k) (RS-ɤɨɞɵ)  
ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɧɟ ɬɨɥɶɤɨ ɞɥя ɨɛɧɚɪɭɠɟɧɢя, ɧɨ ɢ 
ɞɥя ɢɫɩɪɚɜɥɟɧɢя (n-k)/2ɢɫɤɚɠɟɧɧɵɯ ɞɚɧɧɵɯ. Ɂɞɟɫɶ 
n – ɞɥɢɧɚ ɤɨɞɨɜɨɝɨ ɫɥɨɜɚ ɜ ɛɚɣɬɚɯ, ɫɨɫɬɨяɳɟɝɨ ɢɡ 
ɡɚɳɢɳɚɟɦɨɝɨ ɮɪɚɝɦɟɧɬɚ ɞɚɧɧɵɯ ɢ ɤɨɞɨɜ ɱɟɬɧɨɫɬɢ, 
ɚ k – ɤɨɥɢɱɟɫɬɜɨ ɛɚɣɬ ɡɚɳɢɳɚɟɦɵɯ ɞɚɧɧɵɯ. Кɨɞ 
RS(n,k) ɩɨɡɜɨɥяɟɬ ɢɫɩɪɚɜɢɬɶ ɞɨ (n-k)/2 ɢɫɤɚɠɟɧɧɵɯ 
ɛɚɣɬ ɜ ɤɨɞɨɜɨɦ ɫɥɨɜɟ. ɋɩɟɰɢɮɢɤɚɰɢɟɣ ITUT.810 

ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɰɟɥɨɝɨ ɫɟɦɟɣɫɬɜɚ 
RS-ɤɨɞɨɜ ɨɬ ɧɚɢɛɨɥɟɟ «ɫɥɚɛɵɯ» RS(37,32) ɞɨ 
ɧɚɢɛɨɥɟɟ «ɫɢɥɶɧɵɯ» RS(128,32) ɢ RS(160,64). 

Пɨɫɤɨɥɶɤɭ ɤɨɧɬɪɨɥɶɧɵɟ ɫɭɦɦɵ ɧɟ ɦɨɝɭɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫя ɞɥя ɡɚɳɢɬɵ ɨɬ ɩɚɤɟɬɧɵɯ ɨɲɢɛɨɤ, ɜ 
ɧɚɫɬɨяɳɟɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫя ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɬɨɥɶɤɨ RS-ɤɨɞɨɜ. 

Ɂɚɳɢɬɚ ɤɨɞɨɜɨɝɨ ɩɨɬɨɤɚ ɜɵɩɨɥɧяɟɬɫя 
ɞɨɛɚɜɥɟɧɢɟɦ ɜ ɧɟɝɨ ɫɩɟɰɢɚɥɶɧɵɯ ɫɟɝɦɟɧɬɨɜ. 
Пɪɟɞɭɫɦɨɬɪɟɧɵ ɱɟɬɵɪɟ ɜɢɞɚ ɫɟɝɦɟɧɬɨɜ. 

– EPC – ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɳɢɬɵ ɨɬ ɨɲɢɛɨɤ. 
Вɫɬɚɜɥяɟɬɫя ɬɨɥɶɤɨ ɜ ɨɫɧɨɜɧɨɣ ɡɚɝɨɥɨɜɨɤ. ȿɝɨ 
ɡɚɞɚɱɚ – ɫɨɨɛɳɢɬɶ ɞɟɤɨɞɟɪɭ, ɱɬɨ ɜ ɤɨɞɨɜɨɦ ɩɨɬɨɤɟ 
ɩɪɢɫɭɬɫɬɜɭɸɬ ɫɪɟɞɫɬɜɚ JPWL. ɋɨɞɟɪɠɢɬ ɨɩɢɫɚɧɢɟ 
ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɦɟɬɨɞɨɜ ɡɚɳɢɬɵ ɢ, ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɢɯ ɩɚɪɚɦɟɬɪɵ. 

– EPB – ɛɥɨɤ ɡɚɳɢɬɵ ɨɬ ɨɲɢɛɨɤ. 
ɋɨɛɫɬɜɟɧɧɨ ɪɟɚɥɢɡɭɟɬ ɡɚɳɢɬɭ ɞɚɧɧɵɯ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ RS-ɤɨɞɨɜ. Вɫɬɚɜɥяɟɬɫя ɜ ɨɫɧɨɜɧɨɣ 
ɡɚɝɨɥɨɜɨɤ ɢ ɡɚɝɨɥɨɜɤɢ ɬɚɣɥɨɜ. ɋɨɞɟɪɠɢɬ 
ɩɚɪɚɦɟɬɪɵ ɩɪɢɦɟɧяɟɦɨɣ ɡɚɳɢɬɵ ɢ ɢɡɛɵɬɨɱɧɵɟ 
ɤɨɞɵ ɱɟɬɧɨɫɬɢ. 

– ESD – ɞɟɫɤɪɢɩɬɨɪ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ. 
Ɂɚɞɚɟɬ ɫɬɟɩɟɧɶ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɨɲɢɛɤɚɦ 
ɭɱɚɫɬɤɨɜ ɤɨɞɨɜɨɝɨ ɩɨɬɨɤɚ. ɑɟɦ ɛɨɥɶɲɢɣ ɜɤɥɚɞ ɜ 
ɮɨɪɦɢɪɭɟɦɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɜɧɨɫɢɬ ɮɪɚɝɦɟɧɬ 
ɤɨɞɨɜɨɝɨ ɩɨɬɨɤɚ, ɬɟɦ ɛɨɥɶɲɟ ɟɝɨ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ. 

– RED – ɞɟɫɤɪɢɩɬɨɪ ɨɫɬɚɬɨɱɧɨɣ ɨɲɢɛɤɢ. 
ɂɫɩɨɥɶɡɭɟɬɫя ɬɨɥɶɤɨ ɜ ɡɚɝɨɥɨɜɤɚɯ 
ɞɟɤɨɞɢɪɨɜɚɧɧɨɝɨ ɤɨɞɨɜɨɝɨ ɩɨɬɨɤɚ. Ɉɩɢɫɵɜɚɟɬ 
ɭɱɚɫɬɤɢ, ɤɨɬɨɪɵɟ ɥɢɛɨ ɩɨɥɧɨɫɬɶɸ ɜɨɫɫɬɚɧɨɜɥɟɧɵ, 
ɥɢɛɨ ɧɟ ɛɵɥɢ ɜɨɫɫɬɚɧɨɜɥɟɧɵ ɞɟɤɨɞɟɪɨɦ JPWL ɢ 
ɫɨɞɟɪɠɚɬ ɨɫɬɚɬɨɱɧɵɟ ɨɲɢɛɤɢ. 

ɋɟɝɦɟɧɬ ESD ɢɫɩɨɥɶɡɭɟɬɫя ɬɨɥɶɤɨ 
ɤɨɞɟɪɨɦ JPWL ɫ ɰɟɥɶɸ ɪɟɚɥɢɡɚɰɢɢ ɛɨɥɟɟ 
ɧɚɞɟɠɧɨɣ ɡɚɳɢɬɵ ɧɚɢɛɨɥɟɟ ɰɟɧɧɵɯ ɭɱɚɫɬɤɨɜ 
ɤɨɞɨɜɨɝɨ ɩɨɬɨɤɚ. Ⱦɥя ɞɟɤɨɞɟɪɚ JPWL ɨɧ ɧɟ ɧɟɫɟɬ 
ɧɢɤɚɤɨɣ ɩɨɥɟɡɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɫɭɳɟɫɬɜɟɧɧɨ 
ɭɜɟɥɢɱɢɜɚя ɩɪɢ ɷɬɨɦ ɪɚɡɦɟɪɵ ɡɚɝɨɥɨɜɤɨɜ ɢ ɜɫɟɝɨ 
ɤɨɞɨɜɨɝɨ ɩɨɬɨɤɚ ɜ ɰɟɥɨɦ. В ɫɜяɡɢ ɫ ɷɬɢɦ ɩɪɢ 
ɩɟɪɟɞɚɱɟ ɜɢɞɟɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɨɬɤɚɡɚɬɶɫя ɨɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢя ɫɟɝɦɟɧɬɚ ESD Д7Ж ɢ ɜ ɧɚɫɬɨяɳɟɦ 
ɢɫɫɥɟɞɨɜɚɧɢɢ  ɷɬɨɬ ɫɟɝɦɟɧɬ ɧɟ ɢɫɩɨɥɶɡɭɟɬɫя. 

ɉɥɚɧ ɢɫɫɥɟɞɨɜɚɧɢɹ 

Ɇɟɬɨɞɢɤɚ ɢɫɫɥɟɞɨɜɚɧɢя ɡɚɤɥɸɱɚɟɬɫя ɜ 
ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɩɟɪɟɞɚɱɢ ɡɚɳɢɳɟɧɧɨɝɨ 
ɫɪɟɞɫɬɜɚɦɢ JPWL ɜɢɞɟɨ, ɫɨɫɬɨяɳɟɝɨ ɢɡ 1000 
ɤɚɞɪɨɜ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɢɡɨɛɪɚɠɟɧɢя ɪɚɡɦɟɪɨɦ 
1024x768 ɩɢɤɫɟɥɟɣ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɡɚɤɨɞɢɪɨɜɚɧɧɨɝɨ ɤɨɞɟɪɨɦ jpeg 2000 ɫɢɫɬɟɦɵ 
OpenJpeg 2.1.0 Д8Ж. Пɨɥɭɱɟɧɧɵɣ ɤɨɞɨɜɵɣ ɩɨɬɨɤ 
ɡɚɝɪɭɠɚɟɬɫя ɜ ɪɚɡɪɚɛɨɬɚɧɧɭɸ ɚɜɬɨɪɨɦ 
ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɭɸ ɩɪɨɝɪɚɦɦɧɭɸ ɫɢɫɬɟɦɭ, ɜ 
ɤɨɬɨɪɨɣ ɨɧ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɪɨɯɨɞɢɬ ɫɥɟɞɭɸɳɢɟ 
ɷɬɚɩɵ ɨɛɪɚɛɨɬɤɢ: 

– ɤɨɞɢɪɨɜɚɧɢɟ JPWL; 

– ɪɚɡɛɢɟɧɢɟ ɧɚ RTP-ɩɚɤɟɬɵ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɫɩɟɰɢɮɢɤɚɰɢɢ RFC 5371 Д9, 10Ж; 

– ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɨɬɟɪɶ ɩɚɤɟɬɨɜ ɩɨ 
ɡɚɞɚɧɧɨɦɭ ɩɪɨɰɟɧɬɭ ɩɨɬɟɪɶ; 

– ɫɛɨɪɤɚ ɤɨɞɨɜɨɝɨ ɩɨɬɨɤɚ ɢɡ ɨɫɬɚɜɲɢɯɫя 
ɩɚɤɟɬɨɜ; 

– ɞɟɤɨɞɢɪɨɜɚɧɢɟ JPWL ɢ ɩɨɞɫɱɟɬ 
ɫɬɚɬɢɫɬɢɤɢ ɞɟɤɨɞɢɪɨɜɚɧɢя.  

ɇɟɢɡɦɟɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɜ 
ɢɫɫɥɟɞɨɜɚɧɢɢ яɜɥяɸɬɫя ɫɩɨɫɨɛ ɡɚɳɢɬɵ 
ɡɚɝɨɥɨɜɤɨɜ ɢ ɪɚɡɦɟɪ RTP ɩɚɤɟɬɚ. Ⱦɥя ɡɚɳɢɬɵ 
ɨɫɧɨɜɧɨɝɨ ɡɚɝɨɥɨɜɤɚ ɢ ɡɚɝɨɥɨɜɤɨɜ ɬɚɣɥɨɜ 
ɩɪɢɦɟɧяɸɬɫя RS-ɤɨɞɵ, ɩɪɟɞɨɩɪɟɞɟɥɟɧɧɵɟ ɜ 
ɫɩɟɰɢɮɢɤɚɰɢɢ T.810. Ɋɚɡɦɟɪ RTP ɩɚɤɟɬɚ ɪɚɜɟɧ 
1024 ɛɚɣɬ. 

Пɟɪɟɦɟɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɢɫɫɥɟɞɨɜɚɧɢя 
яɜɥяɸɬɫя ɜɢɞɵ RS-ɤɨɞɨɜ, ɩɪɢɦɟɧяɟɦɵɯ ɞɥя 
ɡɚɳɢɬɵ ɞɚɧɧɵɯ, ɩɪɨɰɟɧɬ ɩɨɬɟɪɢ ɩɚɤɟɬɨɜ ɢ 
ɤɨɥɢɱɟɫɬɜɨ ɬɚɣɥɨɜ, ɧɚ ɤɨɬɨɪɵɟ ɪɚɡɛɢɜɚɟɬɫя 



                                                        ɂɇɎɈɊɆȺɌɂКȺ ɂ КɂȻȿɊɇȿɌɂКȺ                                 № 3(5), 2016     

                                                                                                                                                   Ⱦɨɧɟɰɤ ȾɨɧɇɌɍ                                 
                                                                                                                              

 

74 

 

ɢɡɨɛɪɚɠɟɧɢɟ (ɨɩɪɟɞɟɥяɟɬɫя ɜɵɛɪɚɧɧɵɦ ɪɚɡɦɟɪɨɦ 
ɬɚɣɥɚ). Пɪɨɝɪɚɦɦɚ ɢɫɫɥɟɞɨɜɚɧɢя ɩɪɢɜɟɞɟɧɚ ɜ 
ɬɚɛɥ. 1. 

 

 

Ɍɚɛɥɢɰɚ 1. Пɪɨɝɪɚɦɦɚ ɢɫɫɥɟɞɨɜɚɧɢя 

Кɨɥɢɱɟɫɬɜɨ 
ɬɚɣɥɨɜ 

(ɪɚɡɦɟɪ ɬɚɣɥɚ) 

RS-ɤɨɞɵ ɞɥя ɡɚɳɢɬɵ 
ɞɚɧɧɵɯ 

Пɪɨɰɟɧɬ 
ɩɨɬɟɪɶ 

RTP 

ɩɚɤɟɬɨɜ 

12 (256x256) 

48 (128x128) 

192 (64x64) 

RS(37,32),  

RS(64,32), RS(96,32), 

RS(128,32) 

1, 3, 5, 

10, 15, 

20, 25, 

30, 35, 

40, 45, 

50 

 

ɋɬɚɬɢɫɬɢɱɟɫɤɢɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɟɤɨɞɢ-

ɪɨɜɚɧɢя ɜɵɫɬɭɩɚɸɬ ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɧɨɫɬɶɸ ɢ 
ɱɚɫɬɢɱɧɨ ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɯ ɬɚɣɥɨɜ ɤɨɞɨɜɨɝɨ 
ɩɨɬɨɤɚ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɜɚɠɧɨɣ 
ɱɚɫɬɶɸ ɤɨɞɨɜɨɝɨ ɩɨɬɨɤɚ яɜɥяɟɬɫя ɨɫɧɨɜɧɨɣ 
ɡɚɝɨɥɨɜɨɤ. Пɨɷɬɨɦɭ ɞɥя ɟɝɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 
ɡɚɳɢɬɵ ɨɛɵɱɧɨ ɩɪɢɦɟɧяɟɬɫя ɫɩɟɰɢɚɥɶɧɵɟ ɦɟɪɵ, 
ɬɚɤɢɟ ɤɚɤ ɢɡɛɵɬɨɱɧɨɟ ɞɭɛɥɢɪɨɜɚɧɢɟ ɩɚɤɟɬɨɜ, 
ɫɨɞɟɪɠɚɳɢɯ ɟɝɨ ɮɪɚɝɦɟɧɬɵ, ɜ ɫɜяɡɢ ɫ ɱɟɦ, ɜ 
ɞɚɧɧɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɩɚɤɟɬɧɵɟ ɨɲɢɛɤɢ ɧɟ ɛɭɞɭɬ 
ɩɪɢɦɟɧяɬɶɫя ɤ ɩɚɤɟɬɚɦ ɨɫɧɨɜɧɨɝɨ ɡɚɝɨɥɨɜɤɚ. 

ɂɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɩɪɨɝɪɚɦɦɧɵɣ 
ɤɨɦɩɥɟɤɫ 

Ⱦɥя ɞɚɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢя ɛɵɥ 
ɪɚɡɪɚɛɨɬɚɧ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ 
ɤɨɦɩɥɟɤɫ, ɫɨɫɬɨяɳɢɣ ɢɡ ɞɜɭɯ ɦɨɞɭɥɟɣ: 
ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɝɨ ɢ ɦɨɞɟɥɢɪɭɸɳɟɝɨ. ɋɯɟɦɚ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢя ɤɨɦɩɥɟɤɫɚ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫ. 
2. 
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ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥя 
ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɝɨ ɦɨɞɭɥя яɜɥяɟɬɫя ɤɨɞɨɜɵɣ 

ɩɨɬɨɤ jpeg 2000, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɨɡɞɚɜɚɟɦɵɣ ɩɪɢ 
ɩɨɦɨɳɢ OpenJpeg 2.1.0, ɫɨɞɟɪɠɚɳɢɣ 12, 48 ɢɥɢ 
192 ɬɚɣɥɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɝɪɚɦɦɨɣ 
ɢɫɫɥɟɞɨɜɚɧɢя, ɚ ɬɚɤɠɟ ɧɚɛɨɪ ɩɚɪɚɦɟɬɪɨɜ 
ɢɫɫɥɟɞɨɜɚɧɢя, ɜ ɤɨɬɨɪɵɯ ɡɚɞɚɟɬɫя ɪɟɠɢɦ 
ɤɨɞɢɪɨɜɚɧɢя (ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɱɟɪɟɞɨɜɚɧɢя ɢɥɢ 
ɛɟɡ) ɢ ɩɪɨɰɟɧɬ ɨɬɛɪɚɫɵɜɚɟɦɵɯ ɩɚɤɟɬɨɜ. 
Пɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ ɦɨɞɭɥɶ ɜɵɩɨɥɧяɟɬ 
ɤɨɞɢɪɨɜɚɧɢɟ JPWL, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ – 

ɱɟɪɟɞɨɜɚɧɢɟ, ɪɚɡɛɢɜɚɟɬ ɩɨɥɭɱɟɧɧɵɣ ɤɨɞɨɜɵɣ 
ɩɨɬɨɤ ɧɚ RTP ɩɚɤɟɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ 
ɫɩɟɰɢɮɢɤɚɰɢɟɣ RFC 5371 ɢ ɜɵɩɨɥɧяɟɬ ɜɵɝɪɭɡɤɭ ɜ 
ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɮɚɣɥɵ ɩɨɥɭɱɟɧɧɭɸ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɚɤɟɬɨɜ, ɢɯ ɩɚɪɚɦɟɬɪɵ 
(ɤɨɥɢɱɟɫɬɜɨ, ɞɥɢɧɵ ɢ ɬ.ɞ.) ɢ ɩɚɪɚɦɟɬɪɵ 
ɢɫɫɥɟɞɨɜɚɧɢя.  

Ɇɨɞɟɥɢɪɭɸɳɢɣ ɦɨɞɭɥɶ ɡɚɝɪɭɠɚɟɬ ɢɡ 
ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɮɚɣɥɨɜ ɩɨɞɝɨɬɨɜɥɟɧɧɭɸ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɚɤɟɬɨɜ ɢ ɩɚɪɚɦɟɬɪɵ 
ɢɫɫɥɟɞɨɜɚɧɢя. Ⱦɚɥɟɟ ɜɵɩɨɥɧяɸɬɫя ɰɢɤɥɢɱɟɫɤɢɟ 
ɢɬɟɪɚɰɢɢ ɨɬɛɪɨɫɚ ɩɚɤɟɬɨɜ, ɫɛɨɪɤɢ ɤɚɞɪɚ ɢ ɟɝɨ 
ɨɛɪɚɛɨɬɤɢ ɞɟɤɨɞɟɪɨɦ JPWL. Ⱦɟɤɨɞɟɪ 
ɩɨɞɫɱɢɬɵɜɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɧɨɫɬɶɸ ɢ ɱɚɫɬɢɱɧɨ 
ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɯ ɬɚɣɥɨɜ. Пɨɫɥɟ ɜɵɩɨɥɧɟɧɢя 1000 
ɩɨɞɨɛɧɵɯ ɢɬɟɪɚɰɢɣ ɜɵɱɢɫɥяɟɬɫя ɫɪɟɞɧɟɟ 
ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɷɬɢɯ ɜɟɥɢɱɢɧ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɟ 
ɫɩɨɫɨɛɧɨɫɬɶ ɞɟɤɨɞɟɪɚ ɜɨɫɫɬɚɧɨɜɢɬɶ ɤɨɞɨɜɵɣ 
ɩɨɬɨɤ ɩɪɢ ɡɚɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ ɤɨɞɢɪɨɜɚɧɢя ɢ 
ɡɚɞɚɧɧɨɦ ɭɪɨɜɧɟ ɩɚɤɟɬɧɵɯ ɨɲɢɛɨɤ. 

Ƚɥɚɜɧɵɦɢ ɡɜɟɧɶяɦɢ ɞɚɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 
яɜɥяɸɬɫя ɤɨɞɟɪ ɢ ɞɟɤɨɞɟɪ JPWL. В ɞɚɧɧɨɦ 
ɢɫɫɥɟɞɨɜɚɧɢɢ ɢɫɩɨɥɶɡɭɸɬɫя ɛɢɛɥɢɨɬɟɤɢ ɤɨɞɟɪɚ ɢ 
ɞɟɤɨɞɟɪɚ, ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɚɜɬɨɪɨɦ ɞɥя ɫɢɫɬɟɦɵ 
ɜɢɞɟɨɬɪɚɧɫɥяɰɢɢ Д11, 12Ж. 

Ɉɛɨɛɳɟɧɧɚя ɫɯɟɦɚ ɪɚɛɨɬɵ ɤɨɞɟɪɚ JPАL 
ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 3. 
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Вɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ яɜɥяɸɬɫя ɫɨɛɫɬɜɟɧɧɨ 
ɤɨɞɨɜɵɣ ɩɨɬɨɤ jpeg 2000 ɢ ɩɚɪɚɦɟɬɪɵ 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ JPАL. Кɨɞɟɪ 
ɜɵɩɨɥɧяɟɬ ɪɚɡɦɟɬɤɭ ɨɫɧɨɜɧɨɝɨ ɡɚɝɨɥɨɜɤɚ ɢ 
ɤɚɠɞɨɝɨ ɩɨɫɥɟɞɭɸɳɟɝɨ ɬɚɣɥɚ ɜ ɜɵɯɨɞɧɨɦ ɛɭɮɟɪɟ. 
Пɪɢ ɷɬɨɦ ɞɚɧɧɵɟ ɨ ɩɚɪɚɦɟɬɪɚɯ ɦɚɪɤɟɪɨɜ JPWL ɢ 
ɢɯ ɦɟɫɬɨɩɨɥɨɠɟɧɢɢ ɡɚɧɨɫяɬɫя ɜ ɬɚɛɥɢɰɭ ɪɚɡɦɟɬɤɢ 
ɜɵɯɨɞɧɨɝɨ ɛɭɮɟɪɚ. Пɨɫɥɟ ɨɤɨɧɱɚɧɢя ɩɪɨɯɨɞɚ 
ɜɯɨɞɧɨɝɨ ɛɭɮɟɪɚ ɜɵɱɢɫɥяɟɬɫя ɞɥɢɧɚ ɜɵɯɨɞɧɨɝɨ 
ɩɨɬɨɤɚ ɤɚɤ ɫɭɦɦɚ ɞɥɢɧɵ ɜɯɨɞɧɨɝɨ ɩɨɬɨɤɚ ɢ ɞɥɢɧ 
ɜɫɟɯ ɞɨɛɚɜɥяɟɦɵɯ ɜ ɧɟɝɨ ɦɚɪɤɟɪɨɜ. Пɨɥɭɱɟɧɧɨɟ 
ɡɧɚɱɟɧɢɟ ɞɥɢɧɵ ɩɨɦɟɳɚɟɬɫя ɜ ɬɚɛɥɢɰɭ ɪɚɡɦɟɬɤɢ 
ɦɚɪɤɟɪɚ EPC. Ⱦɚɥɟɟ ɜɵɩɨɥɧяɟɬɫя ɤɨɩɢɪɨɜɚɧɢɟ ɧɚ 
ɫɜɨɢ ɦɟɫɬɚ ɜ ɜɵɯɨɞɧɨɦ ɩɨɬɨɤɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ 
ɩɚɪɚɦɟɬɪɨɜ ɦɚɪɤɟɪɨɜ JPWL. Пɨɫɥɟɞɧɢɦ ɲɚɝɨɦ 
ɤɨɞɢɪɨɜɚɧɢя яɜɥяɟɬɫя ɜɵɱɢɫɥɟɧɢɟ ɢ ɜɫɬɚɜɤɚ ɜ 
ɜɵɯɨɞɧɨɣ ɩɨɬɨɤ ɤɨɞɨɜ ɱɟɬɧɨɫɬɢ ɦɚɪɤɟɪɨɜ EPB. 

Пɨɫɥɟ ɷɬɨɝɨ ɲɚɝɚ ɮɨɪɦɢɪɭɟɬɫя ɤɨɞɨɜɵɣ ɩɨɬɨɤ 
JPWL, ɭɞɨɜɥɟɬɜɨɪяɸɳɢɣ ɬɪɟɛɨɜɚɧɢɸ ɨɛɪɚɬɧɨɣ 
ɫɨɜɦɟɫɬɢɦɨɫɬɢ, ɬ.ɟ. ɞɟɤɨɞɟɪ jpeg 2000 ɫɩɨɫɨɛɟɧ 
ɞɟɤɨɞɢɪɨɜɚɬɶ ɞɚɧɧɵɣ ɩɨɬɨɤ, ɟɫɥɢ ɜ ɧɟɦ ɧɟɬ 
ɢɫɤɚɠɟɧɢɣ. Пɪɢ ɩɪɢɦɟɧɟɧɢɢ ɚɥɝɨɪɢɬɦɚ 
ɱɟɪɟɞɨɜɚɧɢя ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɜɵɩɨɥɧяɟɬɫя 
ɱɟɪɟɞɨɜɚɧɢɟ, ɪɟɡɭɥɶɬɚɬɨɦ ɤɨɬɨɪɨɝɨ яɜɥяɟɬɫя 
ɤɨɞɨɜɵɣ ɩɨɬɨɤ JPWL, ɭɞɨɜɥɟɬɜɨɪяɸɳɢɣ 
ɬɪɟɛɨɜɚɧɢɸ ɨɛɪɚɬɧɨɣ ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɫ 
ɪɚɫɲɢɪɟɧɢɟɦ: ɞɟɤɨɞɟɪ jpeg 2000 ɫɩɨɫɨɛɟɧ 
ɞɟɤɨɞɢɪɨɜɚɬɶ ɬɚɤɨɣ ɩɨɬɨɤ ɬɨɥɶɤɨ ɩɪɢ ɧɚɥɢɱɢɢ 
ɞɟɤɨɞɟɪɚ JPWL. 

Ɉɛɨɛɳɟɧɧɚя ɫɯɟɦɚ ɪɚɛɨɬɵ ɞɟɤɨɞɟɪɚ JPWL 

ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫ. 4.  
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Ⱦɟɤɨɞɟɪ JPWL ɜɵɩɨɥɧяɟɬ ɞɟɤɨɞɢɪɨɜɚɧɢɟ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɨɛɪɚɧɧɨɝɨ ɤɚɞɪɚ, 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɚɧɚɥɢɡɢɪɭя ɨɫɧɨɜɧɨɣ ɡɚɝɨɥɨɜɨɤ ɢ 
ɡɚɝɨɥɨɜɤɢ ɬɚɣɥɨɜ. Пɪɢ ɧɟɜɨɡɦɨɠɧɨɫɬɢ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢя ɨɫɧɨɜɧɨɝɨ ɡɚɝɨɥɨɜɤɚ ɜɟɫɶ ɤɚɞɪ 
ɨɬɛɪɚɫɵɜɚɟɬɫя. ȿɫɥɢ ɨɫɧɨɜɧɨɣ ɡɚɝɨɥɨɜɨɤ ɭɫɩɟɲɧɨ 
ɜɨɫɫɬɚɧɨɜɥɟɧ, ɬɨ ɚɧɚɥɢɡ ɫɟɝɦɟɧɬɚ EPC ɩɨɡɜɨɥяɟɬ 
ɨɩɪɟɞɟɥɢɬɶ ɩɪɢɦɟɧяɟɬɫя ɱɟɪɟɞɨɜɚɧɢɟ ɤɨɞɨɜɨɝɨ 
ɩɨɬɨɤɚ ɢɥɢ ɧɟɬ. 
ȿɫɥɢ ɱɟɪɟɞɨɜɚɧɢɟ ɩɪɢɦɟɧяɟɬɫя, ɞɟɤɨɞɟɪ ɫɧɚɱɚɥɚ 
ɜɵɩɨɥɧяɟɬ ɨɛɪɚɬɧɭɸ ɩɟɪɟɫɬɚɧɨɜɤɭ, ɢ ɬɨɥɶɤɨ ɩɨɫɥɟ 
ɷɬɨɝɨ ɩɟɪɟɯɨɞɢɬ ɤ ɚɧɚɥɢɡɭ ɬɚɣɥɨɜ. Пɪɢ 
ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢя ɡɚɝɨɥɨɜɤɚ ɬɚɣɥɚ 
ɩɪɨɩɭɫɤɚɟɬɫя  ɜɟɫɶ ɬɚɣɥ ɢ ɢɳɟɬɫя ɡɚɝɨɥɨɜɨɤ 
ɫɥɟɞɭɸɳɟɝɨ ɬɚɣɥɚ. Пɪɢ ɷɬɨɦ ɩɪɨɩɭɳɟɧɧɵɣ 
ɮɪɚɝɦɟɧɬ ɩɨɦɟɱɚɟɬɫя ɜ ɬɚɛɥɢɰɟ ɪɚɡɦɟɬɤɢ ɜɯɨɞɧɨɝɨ 
ɛɭɮɟɪɚ ɤɚɤ ɢɫɩɨɪɱɟɧɧɵɣ. В ɫɥɭɱɚɟ ɭɫɩɟɲɧɨɝɨ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢя ɨɫɧɨɜɧɨɝɨ ɡɚɝɨɥɨɜɤɚ ɢɥɢ 
ɡɚɝɨɥɨɜɤɚ ɬɚɣɥɚ ɜ ɬɚɛɥɢɰɭ ɪɚɡɦɟɬɤɢ ɡɚɧɨɫяɬɫя 
ɩɚɪɚɦɟɬɪɵ ɢ ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɜɫɟɯ ɧɚɣɞɟɧɧɵɯ 
ɦɚɪɤɟɪɨɜ JPАL. Вɨɫɫɬɚɧɨɜɥɟɧɢɟ ɞɚɧɧɵɯ ɬɚɣɥɚ 
ɜɵɩɨɥɧяɟɬɫя ɬɨɥɶɤɨ ɜ ɫɥɭɱɚɟ ɭɫɩɟɲɧɨɝɨ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢя ɟɝɨ ɡɚɝɨɥɨɜɤɚ. Пɪɢ ɷɬɨɦ ɱɚɫɬɶ 
ɞɚɧɧɵɯ ɬɚɣɥɚ ɦɨɠɟɬ ɨɤɚɡɚɬɶɫя ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɨɣ, 
ɚ ɱɚɫɬɶ – ɧɟɬ. В ɷɬɨɦ ɫɥɭɱɚɟ ɫɨɡɞɚɸɬɫя ɡɚɩɢɫɢ ɜ 
ɬɚɛɥɢɰɟ RED ɢɧɬɟɪɜɚɥɨɜ, ɤɨɬɨɪɵɟ ɨɩɢɫɵɜɚɸɬ 
ɧɚɱɚɥɨ ɢ ɤɨɧɟɰ ɤɚɤ ɢɫɩɪɚɜɥɟɧɧɵɯ, ɬɚɤ ɢ ɧɟ 
ɢɫɩɪɚɜɥɟɧɧɵɯ ɮɪɚɝɦɟɧɬɨɜ ɞɚɧɧɵɯ. 

Пɨ ɡɚɜɟɪɲɟɧɢɢ ɩɪɨɫɦɨɬɪɚ ɜɯɨɞɧɨɝɨ 
ɛɭɮɟɪɚ ɜɵɩɨɥɧяɟɬɫя ɤɨɩɢɪɨɜɚɧɢɟ ɞɚɧɧɵɯ ɜ 
ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ. Пɪɢ ɷɬɨɦ ɜɵɩɨɥɧяɟɬɫя ɩɪɨɩɭɫɤ 
ɜɫɟɯ ɜɯɨɞɧɵɯ ɦɚɪɤɟɪɨɜ JPWL. Пɪɢ ɧɚɥɢɱɢɢ 
ɡɚɩɢɫɟɣ ɜ ɬɚɛɥɢɰɟ RED ɢɧɬɟɪɜɚɥɨɜ ɜ ɨɫɧɨɜɧɨɣ 
ɡɚɝɨɥɨɜɨɤ ɜɫɬɚɜɥяɟɬɫя ɫɟɝɦɟɧɬ EPC, 

ɫɢɝɧɚɥɢɡɢɪɭɸɳɢɣ ɨ ɩɪɢɫɭɬɫɬɜɢɢ ɜ ɤɨɞɨɜɨɦ 
ɩɨɬɨɤɟ ɫɟɝɦɟɧɬɨɜ RED, ɚ ɜ ɡɚɝɨɥɨɜɤɢ ɱɚɫɬɢɱɧɨ 
ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɯ  ɬɚɣɥɨɜ ɞɨɛɚɜɥяɸɬɫя ɫɟɝɦɟɧɬɵ 
RED, ɨɩɢɫɵɜɚɸɳɢɟ ɚɞɪɟɫɚ ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɯ ɢ ɧɟ 
ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɯ ɭɱɚɫɬɤɨɜ.  

Пɨɞɫɱɟɬ ɫɬɚɬɢɫɬɢɤɢ ɞɟɤɨɞɟɪɚ JPАL 
ɜɵɩɨɥɧяɟɬɫя ɧɚ ɨɫɧɨɜɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢя ɡɚɝɨɥɨɜɤɨɜ ɢ ɞɚɧɧɵɯ ɬɚɣɥɨɜ. ȿɫɥɢ 
ɩɨɫɥɟ ɞɟɤɨɞɢɪɨɜɚɧɢя ɡɚɝɨɥɨɜɨɤ ɬɚɣɥɚ ɧɟ ɫɨɞɟɪɠɢɬ 
ɫɟɝɦɟɧɬɚ RED, ɬɚɤɨɣ ɬɚɣɥ ɫɱɢɬɚɟɬɫя ɩɨɥɧɨɫɬɶɸ 
ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɦ. ȿɫɥɢ ɫɟɝɦɟɧɬ RED ɩɪɢɫɭɬɫɬɜɭɟɬ 
– ɬɚɣɥ ɜɨɫɫɬɚɧɨɜɥɟɧ ɱɚɫɬɢɱɧɨ. ɇɚɥɢɱɢɟ ɫɟɝɦɟɧɬɚ 
RED ɧɢɱɟɝɨ ɧɟ ɝɨɜɨɪɢɬ ɨ ɤɚɱɟɫɬɜɟ ɞɚɧɧɵɯ ɜ 
ɱɚɫɬɢɱɧɨ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɦ ɬɚɣɥɟ, ɩɨɷɬɨɦɭ ɜ 
ɞɚɧɧɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɷɬɨɬ ɜɨɩɪɨɫ ɧɟ 
ɡɚɬɪɚɝɢɜɚɟɬɫя. 

Вɧɭɬɪɢɤɚɞɪɨɜɨɟ ɱɟɪɟɞɨɜɚɧɢɟ 

Кɨɞɟɪ ɢ ɞɟɤɨɞɟɪ JPWL ɩɨɞɞɟɪɠɢɜɚɸɬ ɤɚɤ 
ɫɬɚɧɞɚɪɬɧɵɣ ɫɩɨɫɨɛ ɡɚɳɢɬɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɫɩɟɰɢɮɢɤɚɰɢɢ T.810, ɬɚɤ ɢ ɚɥɝɨɪɢɬɦ ɱɟɪɟɞɨɜɚɧɢя, 
ɧɟ ɨɬɧɨɫяɳɢɣɫя ɤ ɷɬɨɣ ɫɩɟɰɢɮɢɤɚɰɢɢ Д13Ж. 
ɋɭɳɧɨɫɬɶ ɚɥɝɨɪɢɬɦɚ ɡɚɤɥɸɱɚɟɬɫя ɜ ɬɨɦ, ɱɬɨ 
ɨɫɧɨɜɧɨɣ ɡɚɝɨɥɨɜɨɤ ɨɫɬɚɟɬɫя ɛɟɡ ɢɡɦɟɧɟɧɢɣ, ɚ 
ɨɫɬɚɥɶɧɚя ɱɚɫɬɶ ɤɨɞɨɜɨɝɨ ɩɨɬɨɤɚ ɩɨɞɜɟɪɝɚɟɬɫя 
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ɩɟɪɟɫɬɚɧɨɜɤɟ. Ɉɫɧɨɜɧɨɣ ɡɚɝɨɥɨɜɨɤ ɫɨɞɟɪɠɢɬ 
ɫɟɝɦɟɧɬ EPC, ɜ ɤɨɬɨɪɨɦ ɡɚɩɢɫɚɧɚ ɨɛɳɚя ɞɥɢɧɚ 
ɤɨɞɨɜɨɝɨ ɩɨɬɨɤɚ. Ɋɚɡɧɨɫɬɶ ɨɛɳɟɣ ɞɥɢɧɵ ɢ ɞɥɢɧɵ 
ɨɫɧɨɜɧɨɝɨ ɡɚɝɨɥɨɜɤɚ ɨɩɪɟɞɟɥяɟɬ ɞɥɢɧɭ ɞɚɧɧɵɯ, 
ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ  ɛɵɬɶ ɩɟɪɟɫɬɚɜɥɟɧɵ. ɗɬɢ ɞɚɧɧɵɟ 
ɪɚɫɫɦɚɬɪɢɜɚɸɬɫя ɤɚɤ ɩɪяɦɨɭɝɨɥɶɧɚя ɦɚɬɪɢɰɚ, 
ɡɚɩɨɥɧɟɧɧɚя «ɩɨ ɫɬɪɨɤɚɦ». Ⱦɚɧɧɵɟ ɜ ɷɬɨɣ ɦɚɬɪɢɰɟ 
ɩɟɪɟɫɬɚɜɥяɸɬɫя ɬɚɤ, ɱɬɨɛɵ ɨɧɚ ɨɤɚɡɚɥɚɫɶ 
ɡɚɩɨɥɧɟɧɚ «ɩɨ ɫɬɨɥɛɰɚɦ».  

Пɭɫɬɶ L – ɨɛɳɚя ɞɥɢɧɚ ɤɨɞɨɜɨɝɨ ɩɨɬɨɤɚ, 
M – ɞɥɢɧɚ ɨɫɧɨɜɧɨɝɨ ɡɚɝɨɥɨɜɤɚ. Ɍɨɝɞɚ ɫɨɝɥɚɫɧɨ 
Д14Ж ɤɨɥɢɱɟɫɬɜɨ ɫɬɨɥɛɰɨɜ ɢ ɫɬɪɨɤ ɦɚɬɪɢɰɵ 
ɜɵɱɢɫɥяɟɬɫя ɩɨ ɮɨɪɦɭɥɚɦ: 
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ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɬɚɤɨɣ 
ɩɟɪɟɫɬɚɧɨɜɤɢ ɮɚɤɬɢɱɟɫɤɚя ɞɥɢɧɚ ɤɨɞɨɜɨɝɨ ɩɨɬɨɤɚ 
ɧɟɫɤɨɥɶɤɨ ɭɜɟɥɢɱɢɜɚɟɬɫя ɧɚ ɫɬɨɪɨɧɟ ɤɨɞɟɪɚ, 
ɩɨɫɤɨɥɶɤɭ ɜ ɦɚɬɪɢɰɭ ɦɨɠɟɬ ɛɵɬɶ ɜɤɥɸɱɟɧɨ ɞɨ NR-

1 «ɥɢɲɧɢɯ» ɷɥɟɦɟɧɬɨɜ. Кɨɞɟɪ ɢ ɞɟɤɨɞɟɪ JPWL 

ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶ ɷɬɨɬ ɮɚɤɬ.  
Ɉɬɥɢɱɢɟ ɩɪɟɞɥɚɝɚɟɦɨɝɨ  ɫɩɨɫɨɛɚ 

ɱɟɪɟɞɨɜɚɧɢя ɨɬ ɨɩɢɫɚɧɧɨɝɨ ɜ Д14Ж ɡɚɤɥɸɱɚɟɬɫя ɜ 
ɬɨɦ, ɱɬɨ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɱɟɪɟɞɨɜɚɧɢɸ 
ɩɨɞɜɟɪɝɚɸɬɫя ɜɟɫɶ ɤɨɞɨɜɵɣ ɩɨɬɨɤ ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ 
ɨɫɧɨɜɧɨɝɨ ɡɚɝɨɥɨɜɤɚ. В Д14Ж ɩɪɟɞɥɚɝɚɟɬɫя 
ɩɟɪɟɫɬɚɧɨɜɤɚ ɬɨɥɶɤɨ ɤɨɞɨɜ ɱɟɬɧɨɫɬɢ, ɡɚɩɢɫɚɧɧɵɯ ɜ 
ɫɟɝɦɟɧɬɚɯ EPB. 

Аɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ 

В ɢɫɫɥɟɞɨɜɚɧɢɢ ɩɪɨɜɟɪяɸɬɫя ɞɜɟ 
ɨɫɧɨɜɧɵɟ ɝɢɩɨɬɟɡɵ. 
 Ƚɢɩɨɬɟɡɚ 1. ɋɬɚɧɞɚɪɬɧɵɟ ɫɪɟɞɫɬɜɚ JPWL, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɫɩɟɰɢɮɢɤɚɰɢɢ T.810, ɧɟ 
ɫɩɨɫɨɛɧɵ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɩɚɤɟɬɧɵɟ ɨɲɢɛɤɢ. 
Кɪɢɬɟɪɢɟɦ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɦ ɷɬɭ ɝɢɩɨɬɟɡɭ, 
яɜɥяɟɬɫя ɨɛɪɚɬɧɚя ɥɢɧɟɣɧɚя ɡɚɜɢɫɢɦɨɫɬɶ ɩɪɨɰɟɧɬɚ 
ɩɚɤɟɬɧɵɯ ɩɨɬɟɪɶ ɢ ɫɭɦɦɚɪɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 
ɩɨɥɧɨɫɬɶɸ ɢ ɱɚɫɬɢɱɧɨ ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɯ ɬɚɣɥɨɜ. 

Пɪɨɚɧɚɥɢɡɢɪɭɟɦ ɫɬɚɧɞɚɪɬɧɵɣ ɫɩɨɫɨɛ 
ɡɚɳɢɬɵ ɫ ɩɪɢɦɟɧɟɧɢɟɦ RS-ɤɨɞɨɜ. Кɨɞɨɜɨɟ ɫɥɨɜɨ 
RS(n,k) ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɱɚɫɬɟɣ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ 
ɪɚɡɧɵɯ ɱɚɫɬяɯ ɤɨɞɨɜɨɝɨ ɩɨɬɨɤɚ. Пɟɪɜɭɸ ɱɚɫɬɶ 
ɫɨɫɬɚɜɥяɸɬ ɢɡɛɵɬɨɱɧɵɟ ɤɨɞɵ ɱɟɬɧɨɫɬɢ ɞɥɢɧɨɣ n-k 

ɛɚɣɬ, ɤɨɬɨɪɵɟ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɨɫɧɨɜɧɨɦ ɡɚɝɨɥɨɜɤɟ 
ɢɥɢ ɡɚɝɨɥɨɜɤɚɯ ɬɚɣɥɨɜ. Вɬɨɪɚя ɱɚɫɬɶ – k 

ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɛɚɣɬ, ɡɚɳɢɳɚɟɦɵɯ ɨɬ 
ɢɫɤɚɠɟɧɢя. Пɪɢ ɩɨɬɟɪɟ ɩɚɤɟɬɚ ɜɨɡɦɨɠɧɵ ɬɪɢ 
ɜɚɪɢɚɧɬɚ Д13Ж. 

1. Ɉɛɟ ɱɚɫɬɢ ɤɨɞɨɜɨɝɨ ɫɥɨɜɚ ɩɨɬɟɪяɧɵ – 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɧɟɜɨɡɦɨɠɧɨ. 
2. Пɨɬɟɪяɧɵ ɢɡɛɵɬɨɱɧɵɟ ɤɨɞɵ ɱɟɬɧɨɫɬɢ – 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɧɟɜɨɡɦɨɠɧɨ. 
3. Пɨɬɟɪяɧɵ ɬɨɥɶɤɨ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɛɚɣɬɵ 

– ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɟɫɥɢ k≤(n-k)/2.  

ɗɬɨɦɭ ɭɫɥɨɜɢɸ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɨɥɶɤɨ ɤɨɞɵ 
RS(160,64), RS(80,25), RS(40,13), ɩɪɢɦɟɧяɟɦɵɟ ɞɥя 
ɡɚɳɢɬɵ ɡɚɝɨɥɨɜɤɨɜ ɬɚɣɥɨɜ, ɢ RS(96,32), 

RS(112,32), RS(128,32), ɩɪɢɦɟɧяɟɦɵɟ ɞɥя ɡɚɳɢɬɵ 
ɞɚɧɧɵɯ ɬɚɣɥɨɜ. Ɉɫɬɚɥɶɧɵɟ 14 ɩɪɟɞɨɩɪɟɞɟɥɟɧɧɵɯ 
ɫɬɚɧɞɚɪɬɨɦ ɤɨɞɨɜ ɧɟ ɫɩɨɫɨɛɧɵ ɩɪɨɢɡɜɟɫɬɢ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ. 

Ⱥɧɚɥɢɡɢɪɭɟɦɵɟ ɜ ɢɫɫɥɟɞɨɜɚɧɢɢ ɫɩɨɫɨɛɵ 
ɡɚɳɢɬɵ ɤɨɞɚɦɢ RS(37,32), RS(64,32) ɧɟ ɫɩɨɫɨɛɧɵ 
ɫɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɞɚɧɧɵɟ ɧɢ ɜ ɨɞɧɨɦ ɢɡ 
ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ. Пɪɢ ɩɪɢɦɟɧɟɧɢɢ 
RS(96,32) ɢ RS(128,32) ɜɨɡɦɨɠɧɚ ɤɨɪɪɟɤɰɢя 
ɞɚɧɧɵɯ ɜ ɜɚɪɢɚɧɬɟ 3, ɨɞɧɚɤɨ ɪɚɫɩɥɚɬɨɣ ɡɚ ɷɬɨ 
яɜɥяɟɬɫя ɡɧɚɱɢɬɟɥɶɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɡɚɝɨɥɨɜɤɨɜ 
ɬɚɣɥɨɜ, ɱɬɨ ɞɟɥɚɟɬ ɢɡ ɝɨɪɚɡɞɨ ɭяɡɜɢɦɟɟ ɢ ɦɨɠɟɬ 
ɧɢɜɟɥɢɪɨɜɚɬɶ ɜɨɡɦɨɠɧɵɣ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɷɮɮɟɤɬ.  
 Ƚɢɩɨɬɟɡɚ 2.  ɋɬɚɧɞɚɪɬɧɵɟ ɫɪɟɞɫɬɜɚ JPWL, 

ɩɪɢɦɟɧяɟɦɵɟ ɫɨɜɦɟɫɬɧɨ ɫ ɚɥɝɨɪɢɬɦɨɦ 
ɱɟɪɟɞɨɜɚɧɢя, ɦɨɝɭɬ ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶ ɩɚɤɟɬɧɵɟ 
ɨɲɢɛɤɢ. ɋɩɨɫɨɛɧɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢя ɡɚɜɢɫɢɬ ɨɬ 
ɢɫɩɨɥɶɡɭɟɦɵɯ RS-ɤɨɞɨɜ ɢ ɩɪɨɰɟɧɬɚ ɩɚɤɟɬɧɵɯ 
ɩɨɬɟɪɶ. Кɪɢɬɟɪɢɟɦ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɦ ɷɬɭ 
ɝɢɩɨɬɟɡɭ, яɜɥяɟɬɫя ɧɟɥɢɧɟɣɧɚя ɡɚɜɢɫɢɦɨɫɬɶ 
ɩɪɨɰɟɧɬɚ ɩɚɤɟɬɧɵɯ ɩɨɬɟɪɶ ɢ ɫɭɦɦɚɪɧɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ ɩɨɥɧɨɫɬɶɸ ɢ ɱɚɫɬɢɱɧɨ 
ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɯ ɬɚɣɥɨɜ, ɩɪɢ ɤɨɬɨɪɨɣ ɞɨ 
ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɭɪɨɜɧя ɩɨɬɟɪɶ ɧɚɛɥɸɞɚɟɬɫя 
ɫɬɨɩɪɨɰɟɧɬɧɨɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɬɚɣɥɨɜ. 

Ⱦɥя ɩɪɨɜɟɪɤɢ ɝɢɩɨɬɟɡɵ 1 ɩɪɨɜɟɞɟɦ 
ɷɤɫɩɟɪɢɦɟɧɬ 1. ɗɤɫɩɟɪɢɦɟɧɬ ɩɪɨɜɨɞɢɬɫя ɧɚɞ 
ɤɨɞɨɜɵɦ ɩɨɬɨɤɨɦ УpОР 2000, ɫɨɞɟɪɠɚɳɟɦ 48 
ɬɚɣɥɨɜ, ɤ ɤɨɬɨɪɨɦɭ ɩɪɢɦɟɧяɟɬɫя ɫɬɚɧɞɚɪɬɧɚя 
ɡɚɳɢɬɚ. Пɪɢɦɟɧяɟɦɵɟ RS-ɤɨɞɵ ɢ ɦɨɞɟɥɢɪɭɟɦɵɟ 
ɩɪɨɰɟɧɬɵ ɩɨɬɟɪɶ RTP ɩɚɤɟɬɨɜ ɡɚɞɚɧɵ ɜ ɩɪɨɝɪɚɦɦɟ 
ɢɫɫɥɟɞɨɜɚɧɢɣ. Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 2 ɫ ɨɤɪɭɝɥɟɧɢɟɦ ɞɨ ɰɟɥɵɯ 
ɜɟɥɢɱɢɧ. Ⱦɥя ɤɚɠɞɨɝɨ ɜɢɞɚ RS-ɤɨɞɨɜ ɭɤɚɡɚɧ 
ɪɚɡɦɟɪ ɤɨɞɨɜɨɝɨ ɩɨɬɨɤɚ JPАL, ɫɪɟɞɧɢɣ ɩɪɨɰɟɧɬ 
ɩɨɥɧɨɫɬɶɸ ɢ ɱɚɫɬɢɱɧɨ ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɯ ɬɚɣɥɨɜ. 
 

Ɍɚɛɥɢɰɚ 2. Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ 1 

Пɨɬɟɪɢ 

ɩɚɤɟɬɨ
ɜ 

% 

RS(37,32) 

1025691 

ɛɚɣɬ 

RS(64,32) 

1767653 

ɛɚɣɬ 

RS(96,32) 

2647205 

ɛɚɣɬ 

RS(128,32) 

3526937 

ɛɚɣɬ 

Пɨɥɧ
. 

ɑɚɫɬ
. 

Пɨɥɧ
. 

ɑɚɫɬ
. 

Пɨɥɧ
. 

ɑɚɫɬ
. 

Пɨɥɧ
. 

ɑɚɫɬ
. 

1 81 18 71 28 69 30 58 40 

3 53 44 34 63 35 61 21 76 

5 35 60 18 77 16 79 8 85 

10 12 78 4 86 4 86 1 87 

15 5 81 1 84 1 84 0 81 

20 2 78 0 81 0 80 0 76 

25 1 75 0 76 0 75 0 71 

30 0 69 0 70 0 70 0 65 

35 0 64 0 65 0 64 0 60 

40 0 59 0 59 0 61 0 54 

45 0 55 0 55 0 56 0 50 

50 0 50 0 49 0 51 0 43 

 

Ⱦɚɧɧɵɣ ɪɟɡɭɥɶɬɚɬ ɩɨɥɧɨɫɬɶɸ 
ɩɨɞɬɜɟɪɠɞɚɟɬ ɝɢɩɨɬɟɡɭ 1. Ȼɨɥɟɟ ɬɨɝɨ, ɧɚɞɟɠɞɵ ɧɚ 
ɬɨ, ɱɬɨ RS-ɤɨɞɵ RS(96,32) ɢ RS(128,32) ɞɚɞɭɬ 
ɥɭɱɲɢɣ ɪɟɡɭɥɶɬɚɬ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ RS(37,32) ɢ 
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RS(64,32) ɧɟ ɨɩɪɚɜɞɚɥɢɫɶ ɩɨ ɩɪɢɱɢɧɟ ɱɪɟɡɦɟɪɧɨɝɨ 
ɭɜɟɥɢɱɟɧɢя ɡɚɝɨɥɨɜɤɨɜ ɬɚɣɥɨɜ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ 
ɷɬɢɯ ɤɨɞɨɜ.  

ɇɚ ɪɢɫ, 5 ɢɡɨɛɪɚɠɟɧɵ ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ 
ɫɭɦɦɚɪɧɨɝɨ ɩɪɨɰɟɧɬɚ ɩɨɥɧɨɫɬɶɸ ɢ ɱɚɫɬɢɱɧɨ 
ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɯ ɬɚɣɥɨɜ (ɨɪɞɢɧɚɬɚ) ɨɬ ɩɪɨɰɟɧɬɚ 
ɩɚɤɟɬɧɵɯ ɨɲɢɛɨɤ (ɚɛɫɰɢɫɫɚ) ɞɥя ɷɤɫɩɟɪɢɦɟɧɬɚ 1.  

 
Ɋɢɫɭɧɨɤ 6 –Ɂɚɜɢɫɢɦɨɫɬɶ ɞɥя ɷɤɫɩɟɪɢɦɟɧɬɚ 1 

 

В ɪɚɦɤɚɯ ɩɪɨɜɟɪɤɢ ɝɢɩɨɬɟɡɵ 1 
ɩɪɨɜɨɞɢɥɢɫɶ ɬɚɤɠɟ ɷɤɫɩɟɪɢɦɟɧɬɵ 2 ɢ 3, ɜ ɤɨɬɨɪɵɯ 
ɢɫɩɨɥɶɡɨɜɚɥɫя ɤɨɞɨɜɵɣ ɩɨɬɨɤ jpeg 2000, 

ɫɨɫɬɨяɳɢɣ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢɡ 12 ɢ 192 ɬɚɣɥɨɜ. 
Ɉɫɬɚɥɶɧɵɟ ɭɫɥɨɜɢя ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɢ ɷɤɫɩɟɪɢɦɟɧɬɭ 
1. Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 2 ɢ 3 ɩɪɚɤɬɢɱɟɫɤɢ 
ɚɧɚɥɨɝɢɱɧɵ ɩɪɢɜɟɞɟɧɧɵɦ ɜ ɬɚɛɥ.2,  ɫ ɧɟɡɧɚɱɢ-

ɬɟɥɶɧɵɦ  ɭɥɭɱɲɟɧɢɟɦ ɩɪɢ ɛɨɥɶɲɟɦ ɤɨɥɢɱɟɫɬɜɟ 
ɬɚɣɥɨɜ ɢ ɧɟɡɧɚɱɢɬɟɥɶɧɨɦ ɭɯɭɞɲɟɧɢɢ – ɩɪɢ 

ɦɟɧɶɲɟɦ. 
Пɨɥɭɱɟɧɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɩɨɥɧɨɫɬɶɸ 

ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɤɪɢɬɟɪɢɸ, ɩɨɞɬɜɟɪɠɞɚɸɳɟɦɭ 
ɝɢɩɨɬɟɡɭ 1 ɜɨ ɜɫɟɯ ɷɤɫɩɟɪɢɦɟɧɬɚɯ. Кɪɨɦɟ ɬɨɝɨ, 
ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ 
ɤɨɥɢɱɟɫɬɜɚ ɬɚɣɥɨɜ ɭɜɟɥɢɱɢɜɚɟɬɫя ɩɪɨɰɟɧɬ ɢɯ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢя. ɗɬɨ ɨɛɴяɫɧяɟɬɫя ɬɟɦ, ɱɬɨ ɱɟɦ 
ɛɨɥɶɲɟ ɬɚɣɥɨɜ, ɬɟɦ ɦɟɧɶɲɟ ɢɯ ɪɚɡɦɟɪ, ɱɬɨ 
ɭɦɟɧɶɲɚɟɬ ɜɟɪɨяɬɧɨɫɬɶ ɩɨɜɪɟɠɞɟɧɢя ɤɨɧɤɪɟɬɧɨɝɨ 
ɬɚɣɥɚ ɩɪɢ ɩɚɤɟɬɧɨɣ ɨɲɢɛɤɟ. ɇɚɨɛɨɪɨɬ, ɱɟɦ 
ɦɟɧɶɲɟ ɬɚɣɥɨɜ, ɬɟɦ ɛɨɥɶɲɟ ɢɯ ɪɚɡɦɟɪ ɢ ɛɨɥɟɟ 
ɭяɡɜɢɦɵɦɢ ɞɥя ɩɚɤɟɬɧɨɣ ɨɲɢɛɤɢ ɨɧɢ ɫɬɚɧɨɜяɬɫя. 

Ⱦɥя ɩɪɨɜɟɪɤɢ ɝɢɩɨɬɟɡɵ 2 ɩɪɨɜɟɞɟɦ 

ɷɤɫɩɟɪɢɦɟɧɬ 4. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥя ɧɟɝɨ 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɷɤɫɩɟɪɢɦɟɧɬɭ 1, ɧɨ ɫɬɚɧɞɚɪɬɧɵɣ 
ɫɩɨɫɨɛ ɡɚɳɢɬɵ ɤɨɦɛɢɧɢɪɭɟɬɫя ɫ ɚɥɝɨɪɢɬɦɨɦ 
ɱɟɪɟɞɨɜɚɧɢя. Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɪɢɜɟɞɟɧɵ 
ɜ ɬɚɛɥ. 3. 

 

Ɍɚɛɥɢɰɚ 3. Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ 4 

Пɨɬɟɪɢ 

ɩɚɤɟɬɨ
ɜ 

% 

RS(37,32) 

1027949 

ɛɚɣɬ 

RS(64,32) 

1770615 

ɛɚɣɬ 

RS(96,32) 

2649924 

ɛɚɣɬ 

RS(128,32) 

3529845 

ɛɚɣɬ 

Пɨɥɧ
. 

ɑɚɫɬ
. 

Пɨɥɧ
. 

ɑɚɫɬ
. 

Пɨɥɧ
. 

ɑɚɫɬ
. 

Пɨɥɧ
. 

ɑɚɫɬ
. 

1 39 61 100 0 100 0 100 0 

3 0 100 100 0 100 0 100 0 

5 0 100 100 0 100 0 100 0 

10 0 100 98 2 100 0 100 0 

15 0 100 28 72 100 0 100 0 

20 0 100 0 100 85 15 100 0 

25 0 98 0 99 7 91 83 15 

30 0 92 0 92 0 92 7 84 

35 0 72 0 73 0 72 0 70 

40 0 37 0 39 0 39 0 35 

45 0 11 0 11 0 11 0 9 

50 0 1 0 1 0 1 0 1 

 

Ⱥɧɚɥɢɡ ɬɚɛɥ. 3 ɩɨɞɬɜɟɪɠɞɚɟɬ ɝɢɩɨɬɟɡɭ 2. 
Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɩɪɢ ɭɪɨɜɧɟ ɩɚɤɟɬɧɵɯ ɩɨɬɟɪɶ ɞɨ 
25% ɥɸɛɵɟ RS-ɤɨɞɵ ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɬ 
ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɬɚɣɥɵ, ɢɡɦɟɧяɟɬɫя ɥɢɲɶ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɥɧɨɫɬɶɸ ɢ ɱɚɫɬɢɱɧɨ 
ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɯ ɬɚɣɥɨɜ. ɋ ɞɚɥɶɧɟɣɲɢɦ ɪɨɫɬɨɦ 
ɩɚɤɟɬɧɵɯ ɩɨɬɟɪɶ ɩɪɨɰɟɧɬ ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɯ ɬɚɣɥɨɜ 
ɧɚɱɢɧɚɟɬ ɫɧɢɠɚɬɶɫя. В ɷɤɫɩɟɪɢɦɟɧɬɟ 4 ɩɪɨяɜɢɥɚɫɶ 
ɟɳɟ ɨɞɧɚ яɜɧɚя ɡɚɜɢɫɢɦɨɫɬɶ: ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ 
ɛɨɥɟɟ «ɞɥɢɧɧɵɯ» RS-ɤɨɞɨɜ ɤɚɱɟɫɬɜɨ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢя ɭɥɭɱɲɚɟɬɫя, ɩɪɟɠɞɟ ɜɫɟɝɨ ɡɚ ɫɱɟɬ 
ɛɨɥɶɲɟɝɨ ɩɪɨɰɟɧɬɚ ɩɨɥɧɨɫɬɶɸ ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɯ 
ɬɚɣɥɨɜ. 

ɇɚ ɪɢɫ. 6 ɢɡɨɛɪɚɠɟɧ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ 
ɫɭɦɦɚɪɧɨɝɨ ɩɪɨɰɟɧɬɚ ɩɨɥɧɨɫɬɶɸ ɢ ɱɚɫɬɢɱɧɨ 
ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɯ ɬɚɣɥɨɜ (ɨɪɞɢɧɚɬɚ) ɨɬ ɩɪɨɰɟɧɬɚ 
ɩɚɤɟɬɧɵɯ ɨɲɢɛɨɤ (ɚɛɫɰɢɫɫɚ) ɞɥя ɷɤɫɩɟɪɢɦɟɧɬɚ 4. 
Пɨɥɭɱɟɧɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɩɨɥɧɨɫɬɶɸ 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɤɪɢɬɟɪɢɸ, ɩɨɞɬɜɟɪɠɞɚɸɳɟɦɭ 
ɝɢɩɨɬɟɡɭ 2. 

 

 
 

Ɋɢɫɭɧɨɤ 6 –Ɂɚɜɢɫɢɦɨɫɬɶ ɞɥя ɷɤɫɩɟɪɢɦɟɧɬɚ 4 

 

В ɪɚɦɤɚɯ ɞɚɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢя ɛɵɥɢ 
ɩɪɨɜɟɞɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɵ 5 ɢ 6, ɭɫɥɨɜɢя ɤɨɬɨɪɵɯ 
ɫɨɜɩɚɞɚɥɢ ɫ ɭɫɥɨɜɢяɦɢ ɷɤɫɩɟɪɢɦɟɧɬɚ 4, ɧɨ ɛɵɥ 
ɢɫɩɨɥɶɡɨɜɚɧ ɤɨɞɨɜɵɣ ɩɨɬɨɤ jpeg 2000, 

ɫɨɞɟɪɠɚɳɢɣ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 12 ɢ 192 ɬɚɣɥɚ. 
Ɋɟɡɭɥɶɬɚɬɵ ɷɬɢɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɜɨ ɦɧɨɝɨɦ 
ɫɨɜɩɚɞɚɸɬ ɫ ɬɚɛɥɢɰɟɣ 5 ɢ ɪɢɫɭɧɤɨɦ 4 ɫ ɧɟɤɨɬɨɪɵɦ 
ɭɯɭɞɲɟɧɢɟɦ ɩɪɢ 12 ɬɚɣɥɚɯ ɢ ɭɥɭɱɲɟɧɢɟɦ ɩɪɢ 192. 

Ɂɚɤɥɸɱɟɧɢɟ 

Ⱦɚɧɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɜɟɞɟɧɨ ɧɚ 
ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ, ɪɚɡɪɚɛɨɬɚɧɧɨɦ ɧɚ яɡɵɤɟ 
ɋɢ ɜ ɫɢɫɬɟɦɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢя Microsoft Visual 

Studio 2008. Пɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɦɨɝɭɬ ɛɵɬɶ 
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ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥя ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ JPWL ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɤɚɧɚɥɚ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ. 

Пɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɞɟɧɧɵɯ ɷɤɫɩɟɪɢ-

ɦɟɧɬɨɜ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ. 
1. ɇɚɛɨɪ ɫɬɚɧɞɚɪɬɧɵɯ ɫɪɟɞɫɬɜ JPWL, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɩɟɰɢɮɢɤɚɰɢɢ T.810 яɜɥяɟɬɫя 
ɧɟɞɨɫɬɚɬɨɱɧɵɦ ɞɥя ɷɮɮɟɤɬɢɜɧɨɣ ɤɨɪɪɟɤɰɢɢ 
ɩɚɤɟɬɧɵɯ ɨɲɢɛɨɤ. 

2. ɋɨɱɟɬɚɧɢɟ ɫɬɚɧɞɚɪɬɧɵɯ ɫɪɟɞɫɬɜ JPWL ɫ 
ɩɪɟɞɥɨɠɟɧɧɵɦ ɜ ɪɚɛɨɬɟ ɚɥɝɨɪɢɬɦɨɦ ɱɟɪɟɞɨɜɚɧɢя 
ɩɨɡɜɨɥяɟɬ ɭɫɩɟɲɧɨ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɩɚɤɟɬɧɵɟ 
ɨɲɢɛɤɢ. 

3. ɍɜɟɥɢɱɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɬɚɣɥɨɜ 
ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɲɚɟɬ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤɨɞɨɜɨɝɨ 
ɩɨɬɨɤɚ ɤ ɩɚɤɟɬɧɵɦ ɨɲɢɛɤɚɦ. 

ɇɚɩɪɚɜɥɟɧɢɟɦ ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 
яɜɥяɟɬɫя ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ 
ɜɥɢяɧɢя ɩɚɤɟɬɧɵɯ ɨɲɢɛɨɤ ɧɚ ɤɚɱɟɫɬɜɨ 
ɞɟɤɨɞɢɪɨɜɚɧɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢя ɜ ɮɨɪɦɚɬɟ jpeg 

2000. Ⱦɥя ɩɪɨɜɟɞɟɧɢя ɷɬɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢя 
ɬɪɟɛɭɟɬɫя ɪɚɡɪɚɛɨɬɚɬɶ ɞɟɤɨɞɟɪ jpeg 2000, 

ɫɩɨɫɨɛɧɵɣ ɞɟɤɨɞɢɪɨɜɚɬɶ ɱɚɫɬɢɱɧɨ 
ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɣ ɤɨɞɨɜɵɣ ɩɨɬɨɤ, ɜ ɤɨɬɨɪɨɦ ɦɨɝɭɬ 
ɨɬɫɭɬɫɬɜɨɜɚɬɶ ɧɟɤɨɬɨɪɵɟ ɬɚɣɥɵ, ɚ ɜ ɡɚɝɨɥɨɜɤɚɯ 
ɢɦɟɸɳɢɯɫя ɬɚɣɥɨɜ ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɫɟɝɦɟɧɬɵ 
ɨɫɬɚɬɨɱɧɨɣ ɨɲɢɛɤɢ RED. К ɫɨɠɚɥɟɧɢɸ, ɢɡɜɟɫɬɧɵɟ 
ɞɨɫɬɭɩɧɵɟ ɞɟɤɨɞɟɪɵ, ɬɚɤɢɟ ɤɚɤ JasPer, OpenJpeg  

ɧɟ ɦɨɝɭɬ ɞɟɤɨɞɢɪɨɜɚɬɶ ɬɚɤɨɣ ɤɨɞɨɜɵɣ ɩɨɬɨɤ. 
Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɜ ɪɚɦɤɚɯ ɜɵɩɨɥɧɟɧɢя 

ɛɚɡɨɜɨɣ ɱɚɫɬɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɡɚɞɚɧɢя ɜ ɫɮɟɪɟ 
ɧɚɭɱɧɨɣ ɞɟяɬɟɥɶɧɨɫɬɢ (ɩɪɨɟɤɬ № 3442 
"ɂɧɮɨɪɦɚɰɢɨɧɧɨ-ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 
ɫɢɫɬɟɦ ɰɢɮɪɨɜɨɝɨ ɭɩɪɚɜɥɟɧɢя, ɚɜɬɨɧɨɦɧɨɣ 
ɜɵɫɨɤɨɬɨɱɧɨɣ ɧɚɜɢɝɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɪɟɧɢя 
ɞɥя ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɥɟɬɚɬɟɥɶɧɵɯ ɚɩɩɚɪɚɬɨɜ: 
ɪɚɡɪɚɛɨɬɤɚ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɨɫɧɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢя, 
ɚɥɝɨɪɢɬɦɨɜ, ɫɩɨɫɨɛɨɜ ɷɮɮɟɤɬɢɜɧɨɣ ɢ ɧɚɞɟɠɧɨɣ 
ɩɪɨɝɪɚɦɦɧɨɣ ɪɟɚɥɢɡɚɰɢɢ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɣ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ 
ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɞɥя ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢя"). 
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ɋɤɨɪɨɯɨɞ ɋ. ȼ., Ʉɚɫɶɹɧɨɜ Ɉ. Ⱥ.. Ʉ ɜɨɩɪɨɫɭ ɪɨɛɚɫɬɧɨɫɬɢ ɫɪɟɞɫɬɜ JPWL ɜ ɭɫɥɨɜɢɹɯ 
ɩɚɤɟɬɧɵɯ ɨɲɢɛɨɤ.  Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɡɚɞɚɱɚ ɩɟɪɟɞɚɱɢ ɜɢɞɟɨ ɜ ɮɨɪɦɚɬɟ jpeg 2000 ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɫɪɟɞɫɬɜ ɩɨɦɟɯɨɭɫɬɨɣɱɢɜɨɝɨ ɤɨɞɢɪɨɜɚɧɢɹ JPWL  ɩɨ ɡɚɲɭɦлɟɧɧɨɦɭ ɤɚɧɚлɭ ɜ 
ɭɫлɨɜɢɹɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɚɤɟɬɧɵɯ ɨɲɢɛɨɤ. Ɉɫɧɨɜɧɚɹ ɩɪɨɛлɟɦɚ – ɜɨɫɫɬɚɧɨɜлɟɧɢɟ 
ɩɨɬɟɪɹɧɧɨɝɨ ɩɚɤɟɬɚ ɞɚɧɧɵɯ ɫɪɟɞɫɬɜɚɦɢ JPWL. ɉɨɫɬɚɜлɟɧɚ ɡɚɞɚɱɚ ɩɪɨɜɟɞɟɧɢɹ 
ɷɤɫɩɟɪɢɦɟɧɬɚлɶɧɨɝɨ ɢɫɫлɟɞɨɜɚɧɢɹ ɪɨɛɚɫɬɧɨɫɬɢ ɫɪɟɞɫɬɜ JPWL, ɩɨɞ ɤɨɬɨɪɨɣ ɩɨɧɢɦɚɟɬɫɹ 
ɫɩɨɫɨɛɧɨɫɬɶ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɩɚɤɟɬɧɵɟ ɨɲɢɛɤɢ. Ɇɟɬɨɞɢɤɚ ɢɫɫлɟɞɨɜɚɧɢɹ ɡɚɤлɸɱɚɟɬɫɹ ɜ 
ɦɨɞɟлɢɪɨɜɚɧɢɢ ɦɧɨɝɨɤɪɚɬɧɨɣ ɩɟɪɟɞɚɱɢ ɡɚɳɢɳɟɧɧɨɝɨ ɫɪɟɞɫɬɜɚɦɢ JPWL ɜɢɞɟɨ ɤɚɞɪɚ ɢ 
ɩɨɞɫɱɟɬɟ ɫɬɚɬɢɫɬɢɤɢ ɞɟɤɨɞɢɪɨɜɚɧɢɹ ɩɪɢɧɹɬɨɝɨ ɤɨɞɨɜɨɝɨ ɩɨɬɨɤɚ. ȼɚɪɶɢɪɭɟɦɵɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ ɢɫɫлɟɞɨɜɚɧɢɹ ɹɜлɹɸɬɫɹ: ɩɪɢɦɟɧɹɟɦɵɟ ɞлɹ ɡɚɳɢɬɵ ɤɨɞɵ Ɋɢɞɚ-ɋɨлɨɦɨɧɚ, 
ɤɨлɢɱɟɫɬɜɨ ɬɚɣлɨɜ ɢɡɨɛɪɚɠɟɧɢɹ, ɩɪɨцɟɧɬ ɩɨɬɟɪɶ RTP (Real-time Transport Protocol) 

ɩɚɤɟɬɨɜ. Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɞɜɚ ɫɩɨɫɨɛɚ ɡɚɳɢɬɵ: ɫɬɚɧɞɚɪɬɧɵɣ ɢ ɤɨɦɛɢɧɚцɢɹ 
ɫɬɚɧɞɚɪɬɧɨɝɨ ɜɚɪɢɚɧɬɚ ɫ ɦɟɬɨɞɨɦ ɜɧɭɬɪɢɤɚɞɪɨɜɨɝɨ ɱɟɪɟɞɨɜɚɧɢɹ. ɂɫɫлɟɞɭɟɦɵɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ ɷɤɫɩɟɪɢɦɟɧɬɚ ɹɜлɹɸɬɫɹ ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɩɪɨцɟɧɬɚ ɩɨлɧɨɫɬɶɸ ɢ ɱɚɫɬɢɱɧɨ 
ɜɨɫɫɬɚɧɨɜлɟɧɧɵɯ ɬɚɣлɨɜ ɨɬ ɨɛɳɟɝɨ ɤɨлɢɱɟɫɬɜɚ ɬɚɣлɨɜ ɜ ɤɨɞɨɜɨɦ ɩɨɬɨɤɟ. Ɉɩɢɫɚɧ 
ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɞлɹ цɟлɟɣ ɢɫɫлɟɞɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩлɟɤɫ, ɜ ɤɨɬɨɪɵɣ ɜɤлɸɱɚɸɬɫɹ 
ɤɨɞɟɪ ɢ ɞɟɤɨɞɟɪ JPWL, ɫɪɟɞɫɬɜɚ ɪɚɡɛɢɟɧɢɹ ɤɨɞɨɜɨɝɨ ɩɨɬɨɤɚ ɧɚ RTP ɩɚɤɟɬɵ, ɫɪɟɞɫɬɜɚ 
ɦɨɞɟлɢɪɨɜɚɧɢɹ ɩɚɤɟɬɧɵɯ ɩɨɬɟɪɶ, ɫɪɟɞɫɬɜɚ ɫɛɨɪɤɢ ɤɚɞɪɨɜ ɢɡ RTP ɩɚɤɟɬɨɜ. Ɉɩɢɫɚɧɵ 
ɭɤɪɭɩɧɟɧɧɚɹ ɫɯɟɦɚ ɮɭɧɤцɢɨɧɢɪɨɜɚɧɢɹ ɤɨɞɟɪɚ ɢ ɞɟɤɨɞɟɪɚ JPWL. ɉɪɟɞлɨɠɟɧ ɦɟɬɨɞ 
ɜɧɭɬɪɢɤɚɞɪɨɜɨɝɨ ɱɟɪɟɞɨɜɚɧɢɹ ɤɨɞɨɜɨɝɨ ɩɨɬɨɤɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞлɹ ɩɨɜɵɲɟɧɢɹ ɟɝɨ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɩɚɤɟɬɧɵɦ ɨɲɢɛɤɚɦ. ȼ ɩɪɨцɟɫɫɟ ɢɫɫлɟɞɨɜɚɧɢɹ ɜɵɞɜɢɧɭɬɵ ɞɜɟ ɝɢɩɨɬɟɡɵ, 
ɤɨɬɨɪɵɟ ɛɵлɢ ɩɨɞɬɜɟɪɠɞɟɧɵ ɩɨлɭɱɟɧɧɵɦɢ ɷɤɫɩɟɪɢɦɟɧɬɚлɶɧɵɦɢ ɪɟɡɭлɶɬɚɬɚɦɢ. Ƚɢɩɨɬɟɡɚ 
1: ɫɬɚɧɞɚɪɬɧɵɟ ɫɪɟɞɫɬɜɚ JPWL ɧɟ ɫɩɨɫɨɛɧɵ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɩɚɤɟɬɧɵɟ ɨɲɢɛɤɢ. Ƚɢɩɨɬɟɡɚ 
2:  ɫɬɚɧɞɚɪɬɧɵɟ ɫɪɟɞɫɬɜɚ JPWL, ɩɪɢɦɟɧɹɟɦɵɟ ɫɨɜɦɟɫɬɧɨ ɫ ɚлɝɨɪɢɬɦɨɦ ɱɟɪɟɞɨɜɚɧɢɹ, 
ɦɨɝɭɬ ɜɨɫɫɬɚɧɚɜлɢɜɚɬɶ ɩɚɤɟɬɧɵɟ ɨɲɢɛɤɢ. ɉɨɛɨɱɧɵɦ ɪɟɡɭлɶɬɚɬɨɦ ɢɫɫлɟɞɨɜɚɧɢɹ ɹɜлɹɟɬɫɹ 
ɜɵɜɨɞ ɨ ɧɟɤɨɬɨɪɨɦ ɭлɭɱɲɟɧɢɢ ɜɨɫɫɬɚɧɚɜлɢɜɚɟɦɨɫɬɢ ɬɚɣлɨɜ ɫ ɪɨɫɬɨɦ ɤɨлɢɱɟɫɬɜɚ ɬɚɣлɨɜ ɜ 
ɤɨɞɨɜɨɦ ɩɨɬɨɤɟ.  

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: : jpeg 2000, JPWL, ɩɚɤɟɬɧɵɟ ɨɲɢɛɤɢ, ɩɨɦɟɯɨɭɫɬɨɣɱɢɜɨɟ ɤɨɞɢɪɨɜɚɧɢɟ. 

 

Skorokhod  S. V., Kasyanov O. A. The experimental studies of the jpwl tools ability to correct 

burst errors in a noisy channel when transmitting video in a jpeg 2000 format. The discussion is 

made on the issue of transmitting video in a JPEG 2000 format using the JPWL tools (Wireless 

JPEG 2000) for noise-immunity coding through a noisy channel under conditions of burst errors 

occurrence. It is set out to conduct an experimental study on the ability of JPWL tools to correct 

burst errors. The methodology of the study consists in modeling a transmission of the JPWL 

protected video composed of 1,000 frames of one and the same image with a size of 1,024x768 

pixels. The variable parameters of the study are as follows: the Reed-Solomon codes applied for 

protection, the number of image tiles, and the RTP (Real-time Transport Protocol) packet loss 

ratio. A standard variant of protection and a combination of the standard variant with an 

interleaving algorithm are considered. The final results of the experiment are the average values 

of the percentage of fully and partially restored tiles of the number of tiles in a code stream. 

Asoftwaresystemdevelopedfortheconductionofstudyisdescribed,which includes the JPWL encoder 

and decoder, the tools for partitioning code streams into RTP packets, the tools for packet loss 

modeling, and the tools for frame assembly from the RTP packets. A macro flowchart of the JPWL 

encoder and decoder functioning is described. A method for the code stream interleaving is 

suggested, which is intended for increasing its resistance to burst errors. During the study 

process, the two hypotheses were put forward, which were confirmed by the experimental results 

obtained. The first hypothesis is that the standard JPWL tools are not able to correct burst errors. 

The second hypothesis is that the standard JPWL tools used in conjunction with the interleaving 

algorithm can recover burst errors. A side effect of the study is the conclusion on a slight 

improvement of the recoverability of tiles with the increasing number of tiles in a code stream. 

Keywords: JPEG 2000, JPWL, burst errors, noise-immunity coding.  

 

ɋɬɚɬɶɹ ɩɨɫɬɭɩɢлɚ ɜ ɪɟɞɚɤцɢɸ 20.11.2016  

                                                                          Ɋɟɤɨɦɟɧɞɨɜɚɧɚ ɤ ɩɭɛлɢɤɚцɢɢ ɞ-ɪɨɦ ɬɟɯɧ. ɧɚɭɤ ȼ.ɇ. ɉɚɜлɵɲɨɦ 


