
XI ぜñ¢ÑÜÖíëÜÑÖí　 ÖíÜôÖÜ-äëí¡öóôñï¡í　 ¡ÜÖâñëñÖîó　 ïöÜÑñÖöÜç, íïäóëíÖöÜç ó ½Ü¿ÜÑ▲ê Üô、Ö▲ê 
«ぜÜ¿ÜÑ、¢á ó ïÜçëñ½ñÖÖ▲ñ óÖâÜë½íîóÜÖÖ▲ñ öñêÖÜ¿ÜÇóó» 

___________________________________________________________________________ 

 255 

がíÖÖ▲ñ, ¡ÜöÜë▲ñ ïôóö▲çí0öï　 ï äëóßÜëí, ïÜ-
êëíÖ　0öï　 ç âÜë½íöñ txt ó ½ÜÇÜö ß▲öá £íÇëÜ¢ñÖ▲ 
Ñ¿　 ëíßÜö▲ ï äÜ¿ÜôñÖÖ▲½ó ÑíÖÖ▲½ó. 

 
げí¡¿0ôñÖóñ 
とÜÑ ½ÜÑñëÖó£óëÜçíÖ Ñ¿　 Ñóï¡ëñöÖ▲ê ïóïöñ½. 

ゐ▲¿ ïÜ£ÑíÖ í¿ÇÜëóö½ Ñ¿　 äÜ¿ÜôñÖó　 âÜÖ¡îóó h(t) 
ó£ ëí£¿óôÖ▲ê ïöëÜ¡öÜë äñëñÑíöÜôÖ▲ê âÜÖ¡îóú 
W(z).  

ゑ ßÜÑÜàñ½ ä¿íÖóëÜñöï　 ëíïï½Üöëñöá ßÜ¿ññ 
ï¿Ü¢Ö▲ñ ïöëÜ¡öÜë▲ äñëñÑíöÜôÖ▲ê âÜÖ¡îóú, ïÜ-
£Ñíöá í¿ÇÜëóö½ Ñ¿　 äñëñçÜÑí ~öóê äñëñÑíöÜôÖ▲ê 
âÜÖ¡îóú ç âÜÖ¡îó0 çëñ½ñÖó. 

 
ずóöñëíöÜëí 
1. ゑ▲ïöíçÜôÖ▲ú îñÖöë óÖÖÜçíîóÜÖÖ▲ê, ÖíÜô-

Ö▲ê ó Üßëí£Üçíöñ¿áÖ▲ê ÑÜïöó¢ñÖóú どぢば ДÄ¿ñ¡-
öëÜÖÖ▲ú ëñïÜëïЖ. – づñ¢ó½ ÑÜïöÜäíμ 
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ご., げí½　öóÖ で. ゑ., づÜÑÖóî¡óú ゑ. ん. ゑñàñïöçñÖÖ▲ú 
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γ. ん¿ñ¡ïññç ん. で., とÜëÇíÖ¡óÖ ゑ. ゑ., づÜÑÖî¡óú 
ゑ. ん. ごÑñÖöóâó¡íîó　 Üßéñ¡öÜç Üäëíç¿ñÖó　 ç âÜë-
½ñ Ñóï¡ëñöÖ▲ê äñëñÑíöÜôÖ▲ê âÜÖ¡îóú Öí ÜïÖÜçñ 
çñàñïöçñÖÖÜÇÜ óÖöñëäÜ¿　îóÜÖÖÜÇÜ ½ñöÜÑí. ご£çñ-
ïöó　 どÜ½ï¡ÜÇÜ äÜ¿óöñêÖóôñï¡ÜÇÜ ÜÖóçñëïóöñöí. – 
2012 – ど. γβ0-ヽ5-で. κλ-94 

4. ごÖöñëäÜ¿　îóÜÖÖ▲ú ïóÖöñ£ ëñÇÜ¿　öÜëÜç ïó-
ïöñ½ íçöÜ½íöóôñï¡ÜÇÜ Üäëíç¿ñÖó　 Öí ÜïÖÜçñ ÖÜ¿ñú 
äÜ¿óÖÜ½Üç ぶñß▲üñçí. ゑ. ご. ゎÜÖôíëÜç, ぱ. が. ぞÇÜ-
ñÖ. がÜ¡¿íÑ▲ どばでばづí, ôíïöá 1, Ññ¡íßëá β010. 

5. ぜíöñ½íöóôñï¡óñ ÜïÖÜç▲ öñÜëóó ïóïöñ½ 
ôíïöá β. ん.ゎ. とíëäÜç. どÜ½ï¡óú ½ñ¢çÜ£Üçï¡óú 
îñÖöë ÑóïöíÖîóÜÖÖÜÇÜ Üßëí£ÜçíÖó　. β00β Ç. 
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ゑçñÑñÖóñ 
ゑ ÖíïöÜ　àññ çëñ½　 ¡Ü½äá0öñëÖÜñ £ëñÖóñ äÜ-

¿Üôó¿Ü üóëÜ¡Üñ äëó½ñÖñÖóñ ç Üß¿íïöó ëÜßÜöÜ-
öñêÖó¡ó ß¿íÇÜÑíë　 ïçÜñú ½Ü¿áöóä¿íöâÜë½ñÖÖÜïöó 
ó ëí£çóöÜú ÑÜ¡Ü½ñÖöíîóó äÜ ëí£ëíßÜö¡ó ó äëó½ñ-
ÖñÖó0. ゑ ïç　£ó ï ÑíÖÖ▲½ó öñÖÑñÖîó　½ó ß▲¿Ü ëñ-
üñÖÜ ëí£ëíßÜöíöá ïÜßïöçñÖÖÜ0 ëÜßÜöÜöñêÖóôñ-
ï¡Ü0 ä¿íöâÜë½Ü ï ¡Ü½äá0öñëÖ▲½ £ëñÖóñ½ Ñ¿　 
~¡ïäñëó½ñÖöí¿áÖ▲ê îñ¿ñú, ¡ÜöÜëí　 äëó ~öÜ½ ß▲¿í 
ß▲ äëÜïöí ç óïäÜ¿á£ÜçíÖóó ó Ññüñç¿ñ íÖí¿ÜÇÜç, 
äëñÑïöíç¿ñÖÖ▲ê Öí ë▲Ö¡ñ. 

 
ぢÜïöíÖÜç¡í £íÑíô Ñ¿　 ëÜßÜöÜöñêÖóôñï¡Üú 

ïóïöñ½▲ 
づÜßÜöÜöñêÖóôñï¡í　 ïóïöñ½í ÑÜ¿¢Öí ó½ñöá Üß-

¿íÑíöá ï¿ñÑÜ0àó½ó êíëí¡öñëóïöó¡í½óμ 
 Üßëíßíö▲çíöá ó£Üßëí¢ñÖó　 ó çóÑñÜ äëó 

äÜ½Üàó ßÜëöÜçÜÇÜ ç▲ôóï¿óöñ¿áÖÜÇÜ ÜïöëÜúïöçíν 
 ÜÑí¿、ÖÖÜ Üäëíç¿　öáï　 ï äñëïÜÖí¿áÖÜÇÜ 

¡Ü½äá0öñëí, í öí¡¢ñ Üß½ñÖóçíöáï　 ï Öó½ 
ÖñÜßêÜÑó½▲½ó ÑíÖÖ▲½ó Ñ¿　 Öíß¿0ÑñÖó　 £í 
ëíßÜöÜú ïóïöñ½▲ν 

 ß▲öá ïÜç½ñïöó½Üú ï ïÜçëñ½ñÖÖ▲½ó 
ßóß¿óÜöñ¡í½ó, 　£▲¡í½ó äëÜÇëí½½óëÜçíÖó　, 
ëí£¿óôÖÜú äñëóâñëóñúν 

 ó½ñöá ÖñßÜ¿áüÜ0 ïöÜó½Üïöá; 
 ó½ñöá ½ÜÑÜ¿áÖÜ0 ¡ÜÖïöëÜ¡îó0 ï ¿ñÇ¡Ü 

£í½ñÖ　ñ½▲½ó ôíïö　½ó. 
ごïêÜÑ　 ó£ ÑíÖÖ▲ê öëñßÜçíÖóú, Ñ¿　 ïóïöñ½▲ 

ß▲¿ó äÜÑÜßëíÖ▲ Öó¢ñäëóçñÑ、ÖÖ▲ñ ¡Ü½äÜÖñÖö▲. 
 

ゐÜëöÜçÜñ ç▲ôóï¿óöñ¿áÖÜñ ÜïöëÜúïöçÜ 
ゑ ëñ£Ü¿áöíöñ äÜóï¡í, ïëñÑó ó½ñ0àóêï　 Öí 

ë▲Ö¡ñ äÜëöíöóçÖ▲ê ç▲ôóï¿óöñ¿áÖ▲ê ÜïöëÜúïöç, 
ß▲¿Ü ÖíúÑñÖÜ ëñüñÖóñ äëñÑïöíç¿　0àññ ïÜßÜú 
½óÖóíö0ëÖ▲ú ¡Ü½äá0öñë «Raspberry PI 
Model B» (ëóï. 1). 

 
づóï. 1. Raspberry PI Model B 

 
でóïöñ½Ö▲ñ êíëí¡öñëóïöó¡óμ 
 ぢëÜîñïïÜë ARM1176JZF-S ï ôíïöÜöÜú 700 

ぜゎîν 
 ぜñïöÜ êëíÖñÖó　μ SD Card Slot (SD ó¿ó 

SDHC ¡íëöí)ν 
 ぢí½　öá ÜäñëíöóçÖí　μ β56ぜゐν 
 ゎëíâó¡íμ BЫШКНМШЦ VТНОШCШЫО IV, τЩОЧGδ 

ES 2.0 , 1080p30 H.264; 
 ごÖöñëâñúï▲μ USB 2.0 x2, Ethernet, γ.5 ½½ 

£çÜ¡ÜçÜú ç▲êÜÑ, íÖí¿ÜÇ. çóÑñÜ ç▲êÜÑ, HDMI, 
GPIO x26; 
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 ぢóöíÖóñμ 5 ゑ ôñëñ£ micro USB, öÜ¡ 0.7-1.0 
んν 

 ばäëíç¿　ñöï　 ÜäñëíîóÜÖÖÜú ïóïöñ½Üú 
Linux (Debian GNU/Linux, Fedora, Arch Linux); 

 ゎíßíëóö▲μ κ.5ï½ x 5.4ï½ x 17½½ ó çñïÜ½ 
45 Çëí½½. 

がíÖÖÜñ ÜïöëÜúïöçÜ äÜÑêÜÑóö äÜ £í　ç¿ñÖÖ▲½ 
öëñßÜçíÖó　½ó. が¿　 äóöíÖó　 «Raspberry PI» ÑÜïöí-
öÜôÖÜ 6 í¡¡Ü½Ü¿　öÜëÜç Ni-Mh AA 1.βゑ ó äÜÖó¢í-
0àóú ïöíßó¿ó£íöÜë ï Öíäë　¢ñÖóñ½ ïöíßó¿ó£íîóó  
5ゑ ó äëÜäÜï¡Ö▲½ öÜ¡Ü½ ÑÜ 1ん. 

 
ぷíïïó ëÜßÜöí 
ごïêÜÑ　 ó£ äÜïöíç¿ñÖÖ▲ê öëñßÜçíÖóú ó ¡ÜÖ-

ïöëÜ¡öóçÖ▲ê ÜïÜßñÖÖÜïöñú ßÜëöÜçÜÇÜ ç▲ôóï¿ó-
öñ¿áÖÜÇÜ ÜïöëÜúïöçí, ñÇÜ óïöÜôÖó¡í äóöíÖó　 ó 
~¡ÜÖÜ½óó çëñ½ñÖó ëí£ëíßÜö¡ó, ß▲¿Ü ç▲ßëíÖÜ ÇÜ-
öÜçÜñ üíïïó, ïÜïöÜ　àññ ó£ ÑçÜê ½ÜöÜë-
ëñÑÜ¡öÜëÜç, ÑçÜê ¡Ü¿、ï, ÜÑÖÜÇÜ çïäÜ½ÜÇíöñ¿áÖÜÇÜ 
¡Ü¿ñïí, ä¿íïöóÖ▲ ó£ ÜëÇïöñ¡¿í (ëóï. 2). 

 
づóï. β. ぷíïïó ëÜßÜöí 

 
が¿　 Üäëíç¿ñÖó　 ÑçóÇíöñ¿　½ó ß▲¿ ç▲ßëíÖ 

Ñëíúçñë L293DNE. が¿　 äóöíÖó　 Ñëíúçñëí ó ÑçóÇí-
öñ¿ñú Üö ÜßàñÇÜ óïöÜôÖó¡í äóöíÖó　 ß▲¿ óïäÜ¿á-
£ÜçíÖ äÜÖó¢í0àóú ïöíßó¿ó£íöÜë ÑÜ 5ゑ Öí 1ん. 

 
づÜßÜöÜöñêÖóôñï¡í　 ïóïöñ½í ç óöÜÇÜçÜ½ çóÑñ 

 
づóï. γ. づÜßÜöÜöñêÖóôñï¡í　 ïóïöñ½í 

 
ゑ ¡ÜÖñôÖÜ½ çíëóíÖöñ ëÜßÜöÜöñêÖóôñï¡í　 ïó-

ïöñ½í äëóÖ　¿í ï¿ñÑÜ0àóú ïÜïöíç (ëóï. 3): 
 ¡Ü¿、ïÖÜñ üíïïó; 
 «Raspberry Pi» ïÜç½ñïöÖÜ ïμ 

o çñß-¡í½ñëÜú; 
o Wi-fi USB ½ÜÑñ½Ü½; 

 Ñëíúçñë L293DNE; 
 óïöÜôÖó¡ äóöíÖó　 ó£ 6 í¡¡Ü½Ü¿　öÜëÜç Ni-

Mh AA 1.βゑ ï ÑçÜ½　 äÜÖó¢í0àó½ó 
ïöíßó¿ó£íöÜëí½ó ÑÜ 5ゑ Öí 1んν 

 Ü¿áöëí£çÜ¡ÜçÜú Ñí¿áÖÜ½ñë. 
 

ぢëÜÇëí½½ÖÜñ Üäëíç¿ñÖóñ ëÜßÜöÜ½ 
ばäëíç¿ñÖóñ ëÜßÜöÜ½ äëÜó£çÜÑóöï　 äëó äÜ½Ü-

àó äëÜÇëí½½▲ ëíïäÜ£ÖíçíÖó　 Üßéñ¡öÜç Öí çóÑñÜ, 
ÖíäóïíÖÖÜú Öí 　£▲¡ñ äëÜÇëí½½óëÜçíÖó　 C++ ï 
óïäÜ¿á£ÜçíÖóñ½ ßóß¿óÜöñ¡ó OpenCV. 

ぴñ¿á ëíßÜö▲ í¿ÇÜëóö½í äëÜÇëí½½▲ – çñïöó ëÜ-
ßÜöí Öí ëíïïöÜ　Öóó Üö ÜäëñÑñ¿、ÖÖÜÇÜ Üßéñ¡öí, öñ½ 
ïí½▲½ äëÜó£çÜÑ　 ï¿ñ¢ñÖóñ £í ÑíÖÖ▲½ Üßéñ¡öÜ½. 

が¿　 Üäëíç¿ñÖó　 ÜÇ¿Ü½ äÜçÜëÜöí ëÜßÜöí óï-
äÜ¿á£Ü0öï　 ÑíÖÖ▲ñ, äÜ¿ÜôñÖÖ▲ñ ó£ ÜßëíßÜö¡ó 
çóÑñÜäÜöÜ¡í ï ¡í½ñë▲, ÇÑñ ëíïäÜ£Öí、öï　 óï¡Ü½▲ú 
Üßéñ¡ö äÜ ÜäëñÑñ¿、ÖÖ▲½ äëó£Öí¡í½. どí¡ó½ Üßéñ¡-
öÜ½ ½Ü¢ñö ß▲öá ôñ¿Üçñ¡ ó¿ó ½íë¡ñë. ゑ ¡íôñïöçñ 
äëó£Öí¡Üç ½ÜÇÜö óïäÜ¿á£Üçíöáï　 ¡ÜÖöÜë▲, ¡íï¡íÑ▲ 
びííëí, îçñöÜçí　 Çí½½í. 

ぢÜï¿ñ ÜäëñÑñ¿ñÖó　 ÜÇ¿í äÜçÜëÜöí ëÜßÜö Öíôó-
Öíñö Ñçó¢ñÖóñ ó äëÜó£çÜÑóö ÜïöíÖÜç¡Ü Öí ÜäëñÑñ-
¿、ÖÖÜ½ ëíïïöÜ　Öóó Üö Üßéñ¡öí, äÜ ÑíÖÖ▲½ ï Ü¿á-
öëí£çÜ¡ÜçÜÇÜ Ñí¿áÖÜ½ñëí. 

Ä¡ïäñëó½ñÖö▲ äÜÑÜßÖÜÇÜ ëÜÑí äñëïäñ¡öóçÖ▲ ç 
Üß¿íïöó ëÜßÜöÜöñêÖó¡ó, £íÖó½í0àñúï　 ëí£ëíßÜö-
¡Üú ëÜßÜöÜç Ñ¿　 äÜ½Üàó ¿0Ñ　½ ç ëí£¿óôÖ▲ê 
Üï¿Üçó　ê 

 
ゑ▲çÜÑ 
ゑ ëñ£Ü¿áöíöñ äëÜçñÑ、ÖÖÜú ëíßÜö▲ ß▲¿ó ÑÜ-

ïöóÇÖÜö▲ äÜïöíç¿ñÖÖ▲ñ £íÑíôó. 
ぞí ÑíÖÖÜú ëÜßÜöÜöñêÖóôñï¡Üú ïóïöñ½ñ ß▲¿Ü 

ÜïäñüÖÜ äëó½ñÖñÖÜ äëÜÇëí½½ÖÜñ ÜßñïäñôñÖóñ 
Ñ¿　 ëíïäÜ£ÖíçíÖó　 Üßéñ¡öÜç Öí çóÑñÜäÜöÜ¡ñ ó çñ-
ÑñÖóó £í Öó½ó ëÜßÜöí. 

どí¡¢ñ ÑíÖÖí　 ä¿íöâÜë½í ½Ü¢ñö óïäÜ¿á£Üçíöá-
ï　 Ñ¿　 ÑëÜÇóê îñ¿ñú. ぞíäëó½ñë, ï äÜÑ¡¿0ôñÖóñ½ 
Ñíöôó¡Üç äëñä　öïöçóú, ½Ü¢ÖÜ ßÜÑñö äëÜçÜÑóöá 
~¡ïäñëó½ñÖö▲ ç Üß¿íïöó äëÜñ¡öóëÜçíÖó　 íçöÜ½í-
öÜç, ½íüóÖÖÜÇÜ ÜßÜôñÖó　, ÖñúëÜÖÖ▲ê ïñöñú. 

ゑ Ñí¿áÖñúüñ½ ä¿íÖóëÜñöï　 ÜïÜçñëüñÖïöçÜçí-
Öóñ äëÜÇëí½½ÖÜÇÜ ó íääíëíöÖÜÇÜ ÜßñïäñôñÖó　 
ëÜßÜöÜöñêÖóôñï¡Üú ïóïöñ½▲, äÜö、½ ëí£ëíßÜö¡ó 
ÖÜç▲ê í¿ÇÜëóö½Üç ó ßÜ¿ññ ÜÑÜßÖÜÇÜ óÖöñëâñúïí 
Ñ¿　 äëÜÇëí½½ÖÜÇÜ ÜßñïäñôñÖó　, í öí¡¢ñ ó£½ñÖñ-
Öó　 äñëñôÖ　 äñëóâñëóó, äÜÑ¡¿0ôíñ½Üú ¡ íääíëíö-
ÖÜú ôíïöó.  

 
ずóöñëíöÜëí 
1. GКЫв BЫКНЬФТ, AНЫТКЧ KКОСХОЫ «Learning 

τЩОЧCV». 
2. Noonv.でöíöáó äÜ OpenCVДÄ¿ñ¡öëÜÖÖ▲ú 

ëñïÜëïЖ URL: http://robocraft.ru 
3. BigObfuscator. でöíöáó äÜ OpenCV ДÄ¿ñ¡-

öëÜÖÖ▲ú ëñïÜëïЖ   
URL: http://habrahabr.ru 

http://habrahabr.ru/users/BigObfuscator/
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4. でöíöáó äÜ Raspberry PI ДÄ¿ñ¡öëÜÖÖ▲ú ëñ- ïÜëïЖ URL: http://raspberrypi.ru. 
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Introduction 
Nowadays, data support is an important develop-

ment factor in all the knowledge fields, which encour-
КРОЬ ОЦОЫРОЧМО ШП МСКХХОЧРОЬ ТЧ аСТМС ТЭ’Ь ТЦЩШЬЬТЛХО 
to mind all the present conditions identifying the re-
sult and at the same time to single out only an approx-
imate set of the most important conditions. Disturb-
ances and condition performance capability can be 
cited as an example. A result is frequently inexact, 
and the identifying algorithm cannot be correctly im-
plemented. Elaboration and implementation of con-
nectionist algorithms and of the fault detection sys-
tems based on them, is relevant when solving the 
tasks of this kind.  

The connectionist algorithms based on the neural 
networks, can change their operation depending on 
the state of their environment. After the analysis of 
input signals (possibly, together with the demanded 
output signals), they undergo self-regulation and self-
train in order to guarantee a proper reaction. A trained 
network can be sustainable to some divergences of the 
ТЧЩЮЭ НКЭК, аСТМС КХХШаЬ ТЭ ЭШ ЩЫШЩОЫХв “ЬОО” ЭСО Тm-
age containing various disturbances and deterrenc-
es [1]. 

Artificial neural networks, similar to the biological 
ones, are a computing system with an enormous num-
ber of simultaneously operating simple processors 
with great number of wires. Despite the fact that when 
constructing such networks, a number of concessions 
and major facilitations differing them from their bio-
logical analogues is usually performed, artificial neu-
ral networks demonstrate an incredible number of 
quantities peculiar to the brain. These are experience-
based training, extraction of important data from in-
formation overload. 

An essential quality improvement of decision-
making and satellite equipment nods efficiency can be 
attained with the help of integrated computer technol-
ogies implementation in the form of intelligent heart, 
as a part of fault detection systems, which will allow 
to quickly process large datastreams.  

The intelligent heart will allow the usage of the 
most up-to-date forecasting methods used in the mate-
rials fault detection systems and satellite equipment 
nods. Complex networks, including engineering ones, 
require provision of high-quality of operation and 
reliability. 

 

Main challenges 
When creating the connectionist algorithms, mate-

rials fault detection systems and satellite equipment 
nods, a number of tasks is solved: 

1. The task of the object domain formalization, 
i.e. encoding which includes the list of generic class 
to which particular materials condition  performance 
capabilities and equipment nods can be related as well 
as a number of characteristics basically inherent to 
these objects. 

2. The task of training set formation, i.e. the da-
ta base which describes particular data used for certi-
fication of materials and satellite equipment nods in 
terms of characteristics. Their rating can also be addi-
tionally specified.  

3. The task of the fault detection systems train-
ing or the task of the object condition determination. 
The training set is used for the knowledge base for-
mation. Assessment based on the input criteria is be-
ing carried out, owing to which one can define the 
value of each characteristic for the satellite equipment 
diagnostic in the whole. After this, minor characteris-
tics may be excluded and the fault detection system 
can be re-trained. This process implies iterances.   

4. Quality control. The control is provided ow-
ing to coefficient calculation which allows to define 
the actual average error probability in fault detection 
for materials and satellite equipment nods. 

5. The forecasting task is based on the service-
simulating test and allows to obtain corresponding 
quantitative assessment of the satellite equipment 
breakdown. 

 
Engineering diagnostic system 
Arrangement of efficient operation verification 

and performance monitoring of satellite equipment 
(the details, elements, nods, the information transla-
tion, processing and storage processes) which is ar-
rangement of technical condition diagnosis processes 
when in service are one of the important measures of 
guarantee and maintenance of the technical objects 
reliability.  

The diagnosis algorithm provides for implementa-
tion of some conditional or unconditional sequence of 
certain experiments with the object. The experiment is 
characterized via a test or operational input and a set 
of characteristics under control which identify the 
ШЛУОМЭ’Ь ЫОЬЩШЧЬО ЭШ ЭСО ТЧЩЮЭ. SОКЫМСТЧР Кlgorithms 
are also included in this system of fault detection in 
materials and satellite equipment, beside the testing 
algorithm [2]. 


