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Аɧɧɨɬɚция 
ɐɟɥɶ ɪɚɛɨɬɵ — ɫɨɡɞɚɧɢɟ ɮɨɪɦɚɬɚ ɯɪɚɧɟɧɢɹ GNSS-ɬɪɟɤɨɜ, 

ɭɞɨɜɥɟɬɜɨɪɹɸɳɟɝɨ ɤɚɤ ɤɪɢɬɟɪɢɸ ɤɨɦɩɚɤɬɧɨɫɬɢ, ɬɚɤ ɢ ɫɤɨɪɨɫɬɢ ɪɚɛɨɬɵ. 

ȼ ɨɫɧɨɜɟ ɪɚɛɨɬɵ ɥɟɠɚɬ ɦɟɬɨɞɵ ɞɟɥɶɬɚ-ɤɨɞɢɪɨɜɚɧɢɹ ɢ ɤɨɞɢɪɨɜɚɧɢɹ 
ɏɚɮɮɦɚɧɚ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɨɡɞɚɧ ɤɨɦɩɚɤɬɧɵɣ ɮɨɪɦɚɬ GNSS-ɬɪɟɤɨɜ 
ɯɪɚɧɹɳɢɣ ɞɚɧɧɵɟ ɫ ɞɨɫɬɚɬɨɱɧɨɣ ɬɨɱɧɨɫɬɶɸ ɢ ɨɛɥɚɞɚɸɳɢɣ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɶɸ 
ɱɬɟɧɢɹ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: GNSS, GNSS-ɬɪɟɤɢ, ɞɟɥɶɬɚ-ɤɨɞɢɪɨɜɚɧɢɟ, ɤɨɞɢɪɨɜɚɧɢɟ 
ɏɚɮɮɦɚɧɚ, ɫɠɚɬɢɟ. 



 

Annotation 
The purpose of this work is to create a storage format for GNSS tracks that 

satisfies both the compactness criterion and the speed of work. 

The work is based on the methods of delta-coding and Huffman coding. 

As a result of the research, a compact format of GNSS-tracks has been 
created that stores data with sufficient accuracy and has a high reading speed. 

Keywords: GNSS, GNSS tracks, delta coding, Huffman coding, 
compression.
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ȼȼȿȾȿɇɂȿ 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ GNSS-ɞɚɬɱɢɤɢ ɭɫɬɚɧɨɜɥɟɧɵ ɜ ɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ 

ɭɫɬɪɨɣɫɬɜ, ɬɚɤɢɯ ɤɚɤ ɫɦɚɪɬɮɨɧɵ, ɧɚɜɢɝɚɬɨɪɵ, ɮɢɬɧɟɫ-ɬɪɟɤɟɪɵ, ɱɚɫɵ. Ⱦɚɬɱɢɤɢ 
ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɩɪɨɦɵɲɥɟɧɧɵɣ ɚɜɬɨɦɨɛɢɥɶɧɵɣ 
ɬɪɚɧɫɩɨɪɬ, ɜ ɱɚɫɬɧɵɣ ɚɜɬɨɬɪɚɧɫɩɨɪɬ – ɬɚɤɢɟ ɫɢɫɬɟɦɵ ɤɚɤ Wialon [1], 
Omnicomm [2] ɢɥɢ ɗɊȺ-ȽɅɈɇȺɋɋ [3]. ɗɬɢ ɫɢɫɬɟɦɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ 
ɩɨɫɬɨɹɧɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ, ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ ɩɨ ɡɚɩɪɨɫɭ, ɫɨɯɪɚɧɟɧɢɹ ɢɫɬɨɪɢɢ 
ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ. Ɍɚɤɚɹ ɢɧɮɨɪɦɚɰɢɹ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɤɚɪɬɨɝɪɚɮɢɢ ɞɥɹ 
ɭɬɨɱɧɟɧɢɹ ɞɨɪɨɠɧɨɣ ɫɟɬɢ, ɩɨɥɭɱɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɤɨɪɨɫɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 
ɞɨɪɨɝɢ ɢ ɚɤɬɭɚɥɢɡɚɰɢɢ ɞɨɪɨɠɧɨɣ ɫɢɬɭɚɰɢɢ. 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɪɨɢɡɜɨɞɢɬɶ ɨɩɟɪɚɬɢɜɧɵɣ ɚɧɚɥɢɡ ɩɟɪɟɦɟɳɟɧɢɣ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɢ ɚɤɬɭɚɥɢɡɢɪɨɜɚɬɶ ɞɨɪɨɠɧɭɸ ɫɢɬɭɚɰɢɸ ɧɟɨɛɯɨɞɢɦɚ 
ɩɨɫɬɨɹɧɧɚɹ ɩɟɪɟɞɚɱɚ ɫɜɟɠɢɯ ɞɚɧɧɵɯ ɧɚ ɫɟɪɜɟɪɚ ɤɨɦɩɚɧɢɢ-ɚɧɚɥɢɬɢɤɚ. Ɍɚɤɢɟ 
ɫɢɫɬɟɦɵ ɤɚɤ  Wialon ɢɥɢ Omnicomm ɢɫɩɨɥɶɡɭɸɬ ɬɟɤɫɬɨɜɵɟ ɩɪɨɬɨɤɨɥɵ 
ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ. Ⱦɪɭɝɢɟ ɫɢɫɬɟɦɵ ɢɫɩɨɥɶɡɭɸɬ ɫɬɚɧɞɚɪɬɧɵɟ 
ɫɭɳɟɫɬɜɭɸɳɢɟ ɮɨɪɦɚɬɵ ɬɢɩɚ GPX [4] ɢɥɢ GDB [5] ɞɥɹ ɩɟɪɟɞɚɱɢ ɩɪɨɣɞɟɧɧɨɝɨ 
ɩɭɬɢ. 

ȼɧɢɦɚɬɟɥɶɧɨɟ ɪɚɫɫɦɨɬɪɟɧɢɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɮɨɪɦɚɬɨɜ ɯɪɚɧɟɧɢɹ 
GNSS-ɬɪɟɤɨɜ (ɩɪɢɦɟɪ ɧɚ ɪɢɫɭɧɤɟ  Ɋɢɫɭɧɨɤ) ɞɚёɬ ɩɨɧɹɬɶ, ɱɬɨ ɪɚɡɪɚɛɨɬɱɢɤɢ 
ɷɬɢɯ ɮɨɪɦɚɬɨɜ ɧɟ ɡɚɞɭɦɵɜɚɥɢ ɢɯ ɜ ɤɚɱɟɫɬɜɟ ɮɨɪɦɚɬɨɜ ɞɥɹ ɯɪɚɧɢɥɢɳ ɢ ɪɚɛɨɬɵ 
ɧɚ ɧɢɡɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ (ɜ ɫɦɵɫɥɟ ɞɢɫɤɨɜɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ) 
ɭɫɬɪɨɣɫɬɜɚɯ. ȼ ɫɜɹɡɢ ɫ ɞɨɜɨɥɶɧɨ ɫɢɥɶɧɨɣ ɨɝɪɚɧɢɱɟɧɧɨɫɬɶɸ ɪɟɫɭɪɫɨɜ 
ɦɨɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɨ ɪɚɡɦɟɪɭ ɞɢɫɤɨɜɨɝɨ ɯɪɚɧɢɥɢɳɚ ɩɪɨɢɡɜɨɞɢɬɟɥɢ 
ɩɪɢɥɨɠɟɧɢɣ ɫɨɡɞɚɸɬ ɫɨɛɫɬɜɟɧɧɵɟ ɮɨɪɦɚɬɵ ɤɚɤ ɞɥɹ ɯɪɚɧɟɧɢɹ ɛɚɡ Ƚɂɋ, ɬɚɤ ɢ 
ɞɥɹ ɯɪɚɧɟɧɢɹ ɫɝɟɧɟɪɢɪɨɜɚɧɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ ɞɚɧɧɵɯ (Ɍɪɟɤɢ, POI, ɡɚɦɟɬɤɢ 
ɢ ɞɪ.) 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɦɟɬɨɞ ɫɠɚɬɢɹ  GNSS-ɬɪɟɤɨɜ – ɧɚɛɨɪ 
ɢɡɦɟɪɟɧɢɣ ɩɪɢёɦɧɢɤɚ ɫɢɫɬɟɦ ɝɥɨɛɚɥɶɧɨɝɨ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ, ɭɩɨɪɹɞɨɱɟɧɧɵɣ 
ɩɨ ɜɪɟɦɟɧɢ. 
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ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɮɨɪɦɚɬɚ GNSS-ɬɪɟɤɨɜ 
ɭɱɢɬɵɜɚɸɳɟɝɨ ɞɚɧɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɩɟɪɟɞɚɱɢ ɢ  ɯɪɚɧɟɧɢɹ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɞɚɧɧɨɣ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ: 

ɂɡɭɱɢɬɶ ɫɭɳɟɫɬɜɭɸɳɢɟ ɮɨɪɦɚɬɵ ɯɪɚɧɟɧɢɹ GNSS-ɬɪɟɤɨɜ ɢ ɢɯ 
ɨɫɨɛɟɧɧɨɫɬɢ. 

ɂɡɭɱɢɬɶ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɞɚɧɧɵɯ, ɢɫɩɨɥɶɡɭɹ ɛɚɡɵ ɞɚɧɧɵɯ ɬɪɟɤɨɜ. 

ɉɨɞɨɛɪɚɬɶ ɚɥɝɨɪɢɬɦɵ ɢ ɦɟɬɨɞɵ ɯɪɚɧɟɧɢɹ ɢ ɫɠɚɬɢɹ ɞɚɧɧɵɯ ɧɚɢɛɨɥɟɟ 
ɩɨɞɯɨɞɹɳɢɯ ɤ GNSS-ɬɪɟɤɚɦ, ɢɫɩɨɥɶɡɭɹ ɫɜɟɞɟɧɢɹ ɩɨɥɭɱɟɧɧɵɟ ɜ ɩɪɟɞɵɞɭɳɟɦ 
ɩɭɧɤɬɟ. 

Ɋɟɚɥɢɡɨɜɚɬɶ ɩɪɨɝɪɚɦɦɧɭɸ ɛɢɛɥɢɨɬɟɤɭ, ɩɨɡɜɨɥɹɸɳɭɸ ɡɚɩɢɫɶ ɢ 
ɫɱɢɬɵɜɚɧɢɟ ɬɪɟɤɨɜ ɜ ɩɨɥɭɱɟɧɧɨɦ ɮɨɪɦɚɬɟ.  

Ɋɢɫɭɧɨɤ 1 – GNSS-ɬɪɟɤ gpslib#66727 Ʉɪɚɫɧɨɹɪɫɤ-Ɍɨɦɫɤ ɩɨɥɶɡɨɜɚɬɟɥɹ vas@mpeks.tomsk.su 
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ɚɪɯɢɜɚɬɨɪɚɦɢ, ɦɟɬɨɞ ɞɢɧɚɦɢɱɟɫɤɨɣ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ 
[9], ɦɟɬɨɞɵ ɞɟɥɶɬɚ ɤɨɞɢɪɨɜɚɧɢɹ ɢ ɤɨɞɢɪɨɜɚɧɢɹ ɏɚɮɮɦɚɧɚ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɚɡɪɚɛɨɬɚɧ ɦɟɬɨɞ ɫɠɚɬɢɹ 
ɛɥɨɤɚ, ɩɭɬёɦ ɤɨɦɛɢɧɚɰɢɢ ɭɤɚɡɚɧɧɵɯ ɜ Ƚɥɚɜɟ 3 ɩɪɢёɦɨɜ, ɞɥɹ 
ɮɨɪɦɚɬɚ 7wt 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɦɟɸɬ ɩɪɚɤɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ, 
ɬɚɤ ɤɚɤ ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɦɟɬɨɞɵ ɛɵɥɢ ɪɟɚɥɢɡɨɜɚɧɵ ɧɚ ɹɡɵɤɟ 
C++ ɜ ɪɚɦɤɚɯ Ʉɨɦɩɥɟɤɫɧɨɣ Ƚɟɨɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɋɢɫɬɟɦɵ 
«ɇɚɜɢɤɟɣ» ɢ ɞɨɫɬɭɩɧɵ ɜ ɧɚɜɢɝɚɬɨɪɟ 7ɞɨɪɨɝ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɞɨɤɥɚɞɵɜɚɥɢɫɶ ɧɚ ɤɨɧɮɟɪɟɧɰɢɢ 
«Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɚɹ ɤɨɧɮɟɪɟɧɰɢɹ ɫɬɭɞɟɧɬɨɜ, 
ɚɫɩɢɪɚɧɬɨɜ ɢ ɦɨɥɨɞɵɯ ɭɱёɧɵɯ «Ɇɨɥɨɞёɠɶ ɢ ɧɚɭɤɚ: ɩɪɨɫɩɟɤɬ 
ɋɜɨɛɨɞɧɵɣ-2017» (Ʉɪɚɫɧɨɹɪɫɤ, 2017)»
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