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Ñòåíä ÊÎÑÌÎÑ
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Õàðàêòåðèñòèêè ìàêåòîâ
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Ìàêåò v2
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Íàçíà÷åíèå ñòåíäà ÊÎÑÌÎÑ

• Ïðàêòè÷åñêîå èçó÷åíèå ìàòåìàòè÷åñêèõ ìîäåëåé äâèæåíèÿ
òâ¼ðäîãî òåëà

• Ñòðóêòóðíàÿ è ïàðàìåòðè÷åñêàÿ èäåíòèôèêàöèÿ
ìàòåìàòè÷åñêèõ ìîäåëåé

• Ïîñòàíîâêà è ðåøåíèå çàäà÷ óïðàâëåíèÿ, ñèíòåç
óïðàâëÿþùèõ çàêîíîâ

• Ïîñòðîåíèå è ðåàëèçàöèÿ íàáëþäàòåëåé äëÿ îöåíêè
âåêòîðà ñîñòîÿíèÿ ñèñòåìû

• Ðàçðàáîòêà è îòëàäêà ïðîãðàììíîãî îáåñïå÷åíèÿ
ðåàëèçóþùåãî àëãîðèòìû óïðàâëåíèÿ

• ...
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Ïðîáëåìà âçàèìîäåéñòâèÿ ñî ñòåíäîì

Èññëåäîâàòåëü äîëæåí ðàçðàáîòàòü ÏÎ èñïîëíÿåìîå íà áîðòó
ìàêåòà.
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Ðåøåíèå ïðîáëåìû

Ñîçäàòü ïðîñòîé ïðîãðàììíûé èíòåðôåéñ (API) - ñýêîíîìèòü
âðåìåííûå çàòðàòû íà ïðîâåäåíèå ýêñïåðèìåíòîâ.
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Òðåáîâàíèÿ ïðåäúÿâëÿåìûå ê ïðîãðàììíîìó êîìïëåêñó

• Äîëæåí îáåñïå÷èâàòü ðàáîòó ñòåíäà ñ íåñêîëüêèìè
ìàêåòàìè

• Äîëæåí ïðåäîñòàâëÿòü âñåì ìàêåòàì èíôîðìàöèþ îá
àáñîëþòíîì ïîëîæåíèè âñåõ ìàêåòîâ

• Ïðîãðàììíàÿ êðîññïëàòôîðìåííîñòü

• Àïïàðàòíàÿ êðîññïëàòôîðìåííîñòü
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Àðõèòåêòóðà ïðîãðàììíîãî êîìïëåêñà

• Ìîäóëü Station - ïðîãðàììà, èñïîëíÿåìàÿ íà
ñòàöèîíàðíîì ïåðñîíàëüíîì êîìïüþòåðå, ÿâëÿþùèìñÿ
òåðìèíàëîì äëÿ óïðàâëåíèÿ õîäîì ýêñïåðèìåíòà,
îòâå÷àþùàÿ çà ðàáîòó ñèñòåìû îïðåäåëåíèÿ ïîëîæåíèÿ
ìàêåòîâ è îáåñïå÷èâàþùàÿ ïåðåäà÷ó, èíäèêàöèþ è
ñîõðàíåíèå ñîñòîÿíèÿ ýêñïåðèìåíòà.

• Ìîäóëü Sat - ïðîãðàììà óïðàâëÿþùàÿ ðàáîòîé ìàêåòà,
ïîääåðæèâàþùàÿ ñâÿçü ñî ñòàíöèåé è îáåñïå÷èâàþùàÿ
âûïîëíåíèå óïðàâëÿþùåé äâèæåíèåì ôóíêöèè.
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Î ìîäóëå sat

Ìîäóëü íàïèñàí íà C++ ñ èñïîëüçîâàíèåì áèáëèîòåê:
pthreads � äëÿ ðàáîòû ñ ïîòîêàìè, pigpio � äëÿ ãåíåðàöèè
ØÈÌ ñèãíàëà èñïîëüçóÿ DMA, unican � äëÿ óïðàâëåíèÿ
àêòóàòîðàìè âòîðîé âåðñèè ìàêåòà, nanomsg-NG � äëÿ ïðè¼ìà
è ïåðåäà÷è ñîîáùåíèé.
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Î ìîäóëå sat
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Î ìîäóëå station

Ìîäóëü íàïèñàí íà C++ ñ èñïîëüçîâàíèåì áèáëèîòåê: Qt � äëÿ
ãðàôè÷åñêîãî èíòåðôåéñà è ïîòîêîâ, ArUco � äëÿ îïðåäåëåíèÿ
äâèæåíèÿ ìàêåòîâ, nanomsg-NG � äëÿ ïðè¼ìà è ïåðåäà÷è
ñîîáùåíèé.
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Î ìîäóëå station
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Ïîëüçîâàòåëüñêàÿ ôóíêöèÿ óïðàâëåíèÿ
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Èññëåäîâàíèå àëãîðèòìîâ óïðàâëåíèÿ ìàêåòîì ìèêðîñïóòíèêà

• Óäåðæàíèå ìàêåòîì çàäàííîãî ïîëîæåíèÿ è îðèåíòàöèè

• Îïðåäåëåíèå âîçìóùåíèé äåéñòâóþùèõ íà ìàêåò

• Ñòûêîâêà ñ íåêîîïåðèðóåìûì ìàêåòîì.
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Ìàòåìàòè÷åñêàÿ ìîäåëü äâèæåíèÿ ìàêåòà
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Èäåíòèôèêàöèÿ ïàðàìåòðîâ àêòóàòîðîâ

1 Ïðîâîäèòñÿ ñåðèþ ýêñïåðèìåíòîâ ñ ìîäåëèðóåìîé
ñèñòåìîé, çàêëþ÷àþùèõñÿ â ïîäà÷å ðàçëè÷íûõ âõîäíûõ
ñèãíàëîâ è çàïèñè ñîîòâåòñòâóþùèõ âûõîäíûõ çíà÷åíèé.

2 Èìåÿ ìíîæåñòâî ïîñëåäîâàòåëüíîñòåé ïàð âèäà
{~u (ti ) , ~y (ti )}mi=1

, ãäå ~u (ti ) è ~y (ti ) ÿâëÿþòñÿ âõîäîì è
âûõîäîì ñèñòåìû â ìîìåíò âðåìåíè ti , ðåøàåòñÿ çàäà÷ó
ïîèñêà ïàðàìåòðîâ ìîäåëè, ïîçâîëÿþùèõ äîáèòüñÿ
ìàêñèìàëüíîé ñõîæåñòè ðåçóëüòàòîâ ìîäåëèðîâàíèÿ ñ
ýêñïåðèìåíòîì.
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Èäåíòèôèêàöèÿ ïàðàìåòðîâ àêòóàòîðîâ

minimize
m,J,~fi ,ci ,~ri

∑
i

∥∥∥~y (ti )− ~̃y (ti )∥∥∥2 (2)

Øà÷êîâ Ì.Î. Ìîñêâà, 2018 Ñòð. 18 èç 30



Óòî÷íåíèå ìîäåëè äâèæåíèÿ

Äëÿ óòî÷íåíèÿ èñïîëüçóåìîé ìîäåëè ââåäåíà àïïðîêñèìàöèÿ
ñèë è ìîìåíòîâ, äåéñòâóþùèõ íà ìàêåò, ïðè ïîìîùè
áèêóáè÷åñêèõ ñïëàéíîâ, ïàðàìåòðû êîòîðûõ îïðåäåëåíû
ýêñïåðèìåíòàëüíî.
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Èçìåðåííîå ïîëå ñèë
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Ïîñòðîåíèå çàêîíà óïðàâëåíèÿ
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Ïîñòðîåíèå çàêîíà óïðàâëåíèÿ
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Ïîñòðîåíèå çàêîíà óïðàâëåíèÿ
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Ïîñòðîåíèå çàêîíà óïðàâëåíèÿ
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Äâèæåíèå ïî îêðóæíîñòè
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var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton0'){ocgs[i].state=false;}}





Ñòûêîâêà c íåêîîïåðèðóåìûì îáúåêòîì
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var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton1'){ocgs[i].state=false;}}
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