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ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɦɢɪɟ ɢɧɬɟɧɫɢɜɧɨ ɪɚɫɲɢ-
ɪɹɸɬɫɹ ɨɛɥɚɫɬɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɩɪɢɦɟɧɟɧɢɹ ɦɨ-
ɛɢɥɶɧɵɯ ɪɨɛɨɬɨɜ – ɦɟɯɚɬɪɨɧɵɯ ɫɢɫɬɟɦ, ɛɚɡɢɪɭɸ-
ɳɢɯɫɹ ɧɚ ɩɨɫɥɟɞɧɢɯ ɞɨɫɬɢɠɟɧɢɹɯ ɦɟɯɚɧɢɤɢ, ɦɢɤ-
ɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɬɟɯɧɢɤɢ, ɤɨɧɬɪɨɥɶɧɨ- ɢɡɦɟɪɢ-
ɬɟɥɶɧɵɯ ɫɢɫɬɟɦ, ɢɧɮɨɪɦɚɬɢɤɢ ɢ ɬɟɨɪɢɢ ɭɩɪɚɜɥɟ-
ɧɢɹ. 

Ⱦɥɹ ɭɫɩɟɲɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɨɛɲɢɪɧɨɝɨ ɤɪɭɝɚ 
ɡɚɞɚɱ ɪɨɛɨɬɵ ɞɨɥɠɧɵ ɨɛɥɚɞɚɬɶ ɤɚɤ ɦɨɛɢɥɶɧɨɫɬɶɸ, 
ɬɚɤ ɢ ɫɩɨɫɨɛɧɨɫɬɶɸ ɩɥɚɧɢɪɨɜɚɬɶ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 
ɜɵɩɨɥɧɹɬɶ ɩɨɥɭɱɟɧɧɨɟ ɡɚɞɚɧɢɟ. ɂɯ ɨɫɨɛɟɧɧɨɫɬɶ - 
ɜɨɡɦɨɠɧɨɫɬɶ ɞɨɫɬɢɠɟɧɢɹ ɡɚɞɚɧɧɨɣ ɰɟɥɢ ɜ ɧɟɨɩɪɟ-
ɞɟɥɟɧɧɨɣ ɜɧɟɲɧɟɣ ɫɪɟɞɟ, ɢɡɛɟɝɚɹ ɫɬɨɥɤɧɨɜɟɧɢɣ ɫɨ 
ɫɬɚɰɢɨɧɚɪɧɵɦɢ ɩɪɟɩɹɬɫɬɜɢɹɦɢ ɢ ɩɨɞɜɢɠɧɵɦɢ 
ɨɛɴɟɤɬɚɦɢ. 

Ɇɨɛɢɥɶɧɵɟ ɪɨɛɨɬɵ ɫɧɚɛɠɟɧɵ ɪɚɡɥɢɱɧɵɦɢ ɥɨ-
ɤɚɰɢɨɧɧɵɦɢ ɞɚɬɱɢɤɚɦɢ, ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɫɤɨɪɨɫɬɶ 
ɞɜɢɠɟɧɢɹ ɢ ɧɚɥɢɱɢɟ ɩɪɟɩɹɬɫɬɜɢɣ ɧɚ ɟɝɨ ɩɭɬɢ, ɚ 
ɬɚɤɠɟ ɩɨɡɜɨɥɹɸɳɢɦɢ ɪɨɛɨɬɚɦ ɪɟɚɝɢɪɨɜɚɬɶ ɧɚ ɩɨ-
ɫɬɨɪɨɧɧɢɟ ɩɪɟɞɦɟɬɵ, ɫɥɭɱɚɣɧɨ ɨɤɚɡɚɜɲɢɟɫɹ ɜ ɡɨɧɟ 
ɞɟɣɫɬɜɢɹ.  

ɍɱɟɛɧɚɹ ɫɢɫɬɟɦɚ Robotino ɩɨɡɜɨɥɹɟɬ ɩɨɡɧɚɤɨ-
ɦɢɬɶɫɹ ɫ ɦɧɨɝɨɝɪɚɧɧɨɣ ɨɛɥɚɫɬɶɸ ɦɨɛɢɥɶɧɨɣ ɪɨ-
ɛɨɬɨɬɟɯɧɢɤɢ. Ɉɫɨɛɟɧɧɵɣ ɢɧɬɟɪɟɫ ɭɱɟɛɧɚɹ ɫɢɫɬɟɦɚ 
Robotino ɜɵɡɵɜɚɟɬ ɩɨɬɨɦɭ, ɱɬɨ ɩɨɤɪɵɜɚɟɬ ɜɟɫɶ 
ɞɢɚɩɚɡɨɧ ɫɨɜɪɟɦɟɧɧɨɣ ɬɟɯɧɢɤɢ.  

Robotino ɩɨɡɜɨɥɹɟɬ ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɩɪɢɨɛɪɟɫɬɢ 
ɧɟɨɛɯɨɞɢɦɵɟ ɧɚɜɵɤɢ ɢ ɭɦɟɧɢɹ ɱɟɪɟɡ ɩɪɚɤɬɢɱɟ-
ɫɤɢɟ ɷɤɫɩɟɪɢɦɟɧɬɵ. 

Robotino View ɷɬɨ ɢɧɬɟɪɚɤɬɢɜɧɚɹ ɜɢɡɭɚɥɶɧɚɹ 
ɩɪɨɝɪɚɦɦɧɨ-ɭɱɟɛɧɚɹ ɫɪɟɞɚ ɞɥɹ ɪɨɛɨɬɚ, ɤɨɬɨɪɚɹ 
ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ Wireless LAN ɩɪɹɦɨ ɫ 
ɫɢɫɬɟɦɨɣ ɭɩɪɚɜɥɟɧɢɹ ɪɨɛɨɬɚ. ɉɨɷɬɨɦɭ, ɱɬɨɛɵ 
ɭɩɪɚɜɥɹɬɶ Robotino, ɧɟɨɛɯɨɞɢɦ ɬɨɥɶɤɨ ɩɟɪɫɨɧɚɥɶ-
ɧɵɣ ɤɨɦɩɶɸɬɟɪ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɭɫɬɚɧɨɜɢɬɶ ɫɜɹɡɶ 
ɫ WLAN (ɪɢɫ. 1). 

 
Ɋɢɫ. 1. ɋɨɟɞɢɧɟɧɢɟ Robotino ɫ ɤɨɦɩɶɸɬɟɪɨɦ 

 
ɉɨɫɥɟ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɜɹɡɢ, Robotino ɛɭɞɟɬ ɹɜ-

ɥɹɬɶɫɹ ɬɨɱɤɨɣ ɞɨɫɬɭɩɚ ɞɥɹ ɤɨɦɩɶɸɬɟɪɚ. Ʉɚɠɞɵɣ 

Robotino ɞɨɥɠɟɧ ɢɦɟɬɶ ɨɞɢɧɚɤɨɜɵɣ IP-ɚɞɪɟɫ, ɬɚɤ 
ɤɚɤ ɤɚɠɞɵɣ ɮɨɪɦɢɪɭɟɬ ɫɜɨɸ ɫɨɛɫɬɜɟɧɧɭɸ ɫɟɬɶ. 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ ɩɨ ɩɟɪɟɦɟɳɟɧɢɸ 
ɦɨɛɢɥɶɧɨɣ ɫɢɫɬɟɦɵ ɜɚɠɧɵɦɢ ɫɨɫɬɚɜɥɹɸɳɢɦɢ 
ɹɜɥɹɸɬɫɹ λ ɢɧɮɪɚɤɪɚɫɧɵɯ ɞɚɬɱɢɤɨɜ, ɪɚɫɩɨɥɨɠɟɧ-
ɧɵɯ ɩɨ ɩɟɪɢɦɟɬɪɭ ɛɚɦɩɟɪɚ, ɜɢɞɟɨɤɚɦɟɪɚ, ɩɨɡɜɨ-
ɥɹɸɳɚɹ ɨɩɪɟɞɟɥɢɬɶ ɰɜɟɬ ɞɚɧɧɨɝɨ ɨɛɴɟɤɬɚ, ɚ ɬɚɤɠɟ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɛɥɨɤɢ ɩɪɨɝɪɚɦɦɵ Robotino 
View (ɪɢɫ. 2). 
 

 
Ɋɢɫ. β. ɉɪɨɝɪɚɦɦɚ ɩɟɪɟɦɟɳɟɧɢɹ Robotino 

 
ɋ ɩɨɦɨɳɶɸ ɜɢɞɟɨɤɚɦɟɪɵ – ɛɥɨɤ Camera ɦɵ 

ɩɨɥɭɱɚɟɦ ɢɡɨɛɪɚɠɟɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɜɧɟɲɧɟɣ 
ɫɪɟɞɵ ɪɨɛɨɬɚ, ɞɚɥɟɟ ɩɨɥɭɱɟɧɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɩɟ-
ɪɟɞɚɟɬɫɹ ɧɚ ɨɛɪɚɛɨɬɤɭ, ɤɨɬɨɪɚɹ ɜɵɩɨɥɧɹɬɫɹ ɫ ɛɥɨ-
ɤɨɦ Segmenter. 

Ȼɥɨɤ Segmenter ɪɚɫɩɨɡɧɚɺɬ ɨɛɥɚɫɬɢ ɨɞɧɨɝɨ ɢ 
ɬɨɝɨ ɠɟ ɰɜɟɬɚ ɜ ɩɪɟɞɟɥɚɯ ɢɡɨɛɪɚɠɟɧɢɹ ɢ ɨɛɟɫɩɟ-
ɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɡɚɞɚɧɧɵɯ ɰɜɟ-
ɬɨɜ. ɉɨɥɭɱɟɧɧɚɹ ɨɛɥɚɫɬɶ-ɰɜɟɬ ɨɛɴɟɤɬɚ ɩɟɪɟɞɚɟɬɫɹ 
ɧɚ ɜɯɨɞ ɛɥɨɤɚ SegExtractor, ɤɨɬɨɪɵɣ ɜɵɞɚɺɬ ɩɨɥɨ-
ɠɟɧɢɟ ɢ ɪɚɡɦɟɪ ɫɟɝɦɟɧɬɚ ɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɟɝ-
ɦɟɧɬɢɪɨɜɚɧɧɨɦ ɢɡɨɛɪɚɠɟɧɢɢ. ȿɫɥɢ ɨɛɥɚɫɬɶ ɛɵɥɚ 
ɧɚɣɞɟɧɚ, ɬɨ ɧɚ ɜɵɯɨɞɟ ɛɥɨɤɚ SegExtractor ɩɨɥɭ-
ɱɢɦ 1, ɟɫɥɢ ɧɟɬ, ɬɨ ɡɧɚɱɟɧɢɟ 0. ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟ-
ɧɢɟ 1 ɢɥɢ 0 ɢɞɟɬ ɧɚ ɜɯɨɞ ɦɨɞɭɥɹ ɭɦɧɨɠɟɧɢɹ, ɤɨɬɨ-
ɪɵɣ ɩɟɪɟɦɧɨɠɚɟɬ β ɫɢɝɧɚɥɚ, ɩɨɥɭɱɟɧɧɵɟ ɫ ɛɥɨɤɚ 
ɤɨɧɫɬɚɧɬɵ ɢ ɛɥɨɤɚ SegExtractor (ɪɢɫ. 3). 
 

 
Ɋɢɫ. γ. ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɫɢɝɧɚɥɚ ɜ ɫɤɨɪɨɫɬɶ ɜ ɦɦ/ɫ 
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Ɋɟɡɭɥɶɬɚɬ ɜ ɦɦ/ɫ ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɛɥɨɤ Omnidrive, 
ɤɨɬɨɪɵɣ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɨɱɧɨ ɡɚɞɚɧɧɨɣ ɫɤɨɪɨɫɬɢ 
ɜɵɱɢɫɥɹɟɬ ɭɫɬɚɧɨɜɨɱɧɵɟ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɞɜɢ-
ɝɚɬɟɥɟɣ 1, β ɢ γ ɜ ɧɚɩɪɚɜɥɟɧɢɹɯ x- ɢ –y. 

ȼ ɢɬɨɝɟ, ɤɪɭɝɨɜɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɪɨɛɨɬɚ ɩɪɟɨɛ-
ɪɚɡɭɟɬɫɹ ɜ ɩɪɹɦɨɥɢɧɟɣɧɨɟ ɞɜɢɠɟɧɢɟ ɜ ɧɚɩɪɚɜɥɟ-
ɧɢɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɴɟɤɬɚ.  

Ɂɧɚɱɟɧɢɟ ɩɨɥɨɠɟɧɢɹ ɮɨɤɚɥɶɧɨɣ ɬɨɱɤɢ ɫɟɝɦɟɧ-
ɬɚ ɩɨ ɨɫɢ x ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɢɡɨɛɪɚɠɟɧɢɹ, 
ɤɨɬɨɪɨɟ ɫ ɩɨɦɨɳɶɸ ɩɟɪɟɞɚɬɨɱɧɨɣ ɮɭɧɤɰɢɢ ɪɟɚɥɢ-
ɡɭɟɬ ɥɸɛɨɟ ɨɬɨɛɪɚɠɟɧɢɟ ɫ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɜ ɜɵ-
ɯɨɞɧɨɣ ɫɢɝɧɚɥ, ɢ ɫɢɝɧɚɥ 1 ɢɥɢ 0 ɧɚ ɜɵɯɨɞɟ ɛɥɨɤɚ 
SegExtractor ɩɟɪɟɦɧɨɠɚɸɬɫɹ ɜ ɛɥɨɤɟ ɦɨɞɭɥɶ 
ɭɦɧɨɠɟɧɢɹ (ɪɢɫ. 4). 
 

 
Ɋɢɫ. 4. Ɋɟɚɥɢɡɚɰɢɹ ɨɬɨɛɪɚɠɟɧɢɹ ɫɢɝɧɚɥɨɜ 

 
Ɂɧɚɱɟɧɢɟ ɩɨɥɨɠɟɧɢɹ ɮɨɤɚɥɶɧɨɣ ɬɨɱɤɢ ɫɟɝɦɟɧ-

ɬɚ ɩɨ ɨɫɢ x ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɢɡɨɛɪɚɠɟɧɢɹ, ɢ 
ɫɢɝɧɚɥ 1 ɢɥɢ 0 ɧɚ ɜɵɯɨɞɟ ɛɥɨɤɚ SegExtractor ɩɟɪɟ-
ɦɧɨɠɚɸɬɫɹ ɜ ɛɥɨɤɟ ɦɨɞɭɥɶ ɭɦɧɨɠɟɧɢɹ. Ɋɟɡɭɥɶɬɚ-
ɬɵ ɫ ɛɥɨɤɨɜ ɦɨɞɭɥɟɣ ɭɦɧɨɠɟɧɢɹ ɫɭɦɦɢɪɭɸɬɫɹ ɜ 
ɛɥɨɤɟ ɦɨɞɭɥɹ ɫɥɨɠɟɧɢɹ (ɪɢɫ. 5). 
 

 
Ɋɢɫ. 5. Ɋɟɚɥɢɡɚɰɢɹ ɨɩɟɪɚɰɢɢ ɫɭɦɦɢɪɨɜɚɧɢɹ ɫɢɝɧɚ-

ɥɨɜ 
 

Ⱦɚɥɟɟ ɫɢɝɧɚɥ ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɜɯɨɞ ɛɥɨɤɚ Omni-
drive, ɤɨɬɨɪɵɣ ɜɵɱɢɫɥɹɟɬ ɭɫɬɚɧɨɜɨɱɧɵɟ ɫɤɨɪɨɫɬɢ 
ɜɪɚɳɟɧɢɹ ɞɜɢɝɚɬɟɥɟɣ 1, β ɢ γ (ɪɢɫ. 6). 
 

 
Ɋɢɫ. 6. Ɉɩɟɪɚɰɢɹ ɜɵɱɢɫɥɟɧɢɹ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ 

 
ɉɪɨɝɪɚɦɦɚ ɨɫɬɚɧɨɜɤɢ ɪɨɛɨɬɚ ɩɨɡɜɨɥɹɟɬ ɫɨɯɪɚ-

ɧɢɬɶ ɬɪɟɛɭɟɦɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɛɴɟɤɬɚ ɧɚ 5 ɫɦ, 10 
ɫɦ, 15 ɫɦ ɢ ɪɟɝɭɥɢɪɨɜɚɬɶ ɞɢɫɬɚɧɰɢɸ ɫ ɩɨɦɨɳɶɸ 
ɛɥɨɤɨɜ ɤɨɧɫɬɚɧɬ ɢ ɭɫɥɨɜɢɹ «ɟɫɥɢ» (ɪɢɫ. 7). 
 

 
Ɋɢɫ. 7. ɉɪɨɝɪɚɦɦɚ ɭɩɪɚɜɥɟɧɢɹ ɪɚɫɫɬɨɹɧɢɟɦ ɨɬ 

ɨɛɴɟɤɬɚ 
 
ɋɢɝɧɚɥ ɜ ɜɢɞɟ ɧɚɩɪɹɠɟɧɢɹ ɞɚɬɱɢɤɚ 1 ɛɭɞɟɬ 

ɭɜɟɥɢɱɢɜɚɬɶɫɹ ɩɪɢ ɩɪɢɛɥɢɠɟɧɢɢ ɤ ɨɛɴɟɤɬɭ. ȿɫɥɢ 
ɟɝɨ ɜɵɯɨɞɧɨɣ ɫɢɝɧɚɥ ɫɬɚɧɟɬ ɛɨɥɶɲɟ, ɱɟɦ ɡɧɚɱɟɧɢɟ 
ɤɨɧɫɬɚɧɬɵ 1 ɪɚɜɧɨɟ β, ɬɨ ɧɚ ɦɨɞɭɥɶ ɜɵɱɢɬɚɧɢɟ 
ɩɨɣɞɟɬ ɫɢɝɧɚɥ 1, ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɨɛɨɬ ɨɫɬɚɧɨɜɢɬɫɹ 
ɧɚ ɪɚɫɫɬɨɹɧɢɢ 5 ɫɦ ɨɬ ɨɛɴɟɤɬɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ, ɞɚɧ-
ɧɚɹ ɩɪɨɝɪɚɦɦɚ ɩɨɡɜɨɥɹɟɬ ɪɨɛɨɬɭ ɫɨɜɟɪɲɚɬɶ ɛɟɡ-
ɨɩɚɫɧɭɸ ɨɫɬɚɧɨɜɤɭ ɧɚ ɡɚɞɚɧɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɨɬ 
ɨɛɴɟɤɬ. 

ȼ ɢɬɨɝɟ ɪɨɛɨɬ ɫɨɜɟɪɲɚɟɬ ɩɟɪɟɦɟɳɟɧɢɟ ɩɨ ɩɨ-
ɜɟɪɯɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɹ ɰɜɟɬɧɵɟ ɨɛɴɟɤɬɵ ɧɚ ɫɜɨɟɦ 
ɩɭɬɢ ɢ ɨɫɬɚɧɚɜɥɢɜɚɹɫɶ ɧɚ ɡɚɞɚɧɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɨɬ 
ɧɟɝɨ, ɱɬɨ ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ ɢɧɮɪɚɤɪɚɫɧɵɟ ɞɚɬɱɢ-
ɤɢ. Ɋɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɞɚɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɛɵɥɚ 
ɞɨɤɚɡɚɧɚ ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɢɦɭɥɹɬɨɪɚ Ro-
botino SIM, ɚ ɬɚɤɠɟ ɧɚ ɩɪɚɤɬɢɤɟ ɫ ɩɨɦɨɳɶɸ ɦɨ-
ɛɢɥɶɧɨɝɨ ɪɨɛɨɬɚ Robotino. 
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