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Ñîäåðæàíèå

1 Ââåäåíèå

2 Ñõåìà

3 Ïðîãðàììíûå êîìïîíåíòû

4 Îáîðóäîâàíèå

5 Ïðèìåð

6 Èòîã

Ðîìàí Âàñèëüåâ (ÑÏáÀÓ) Ïðàêòèêà 21 äåêàáðÿ 2015 ã. 2 / 12



Ââåäåíèå

Öåëü

Ðàçðàáîòàòü 3D-ñêàíåð

Çàäà÷è

Èçó÷èòü API RGB-D ñåíñîðîâ
Ðàçðàáîòêà àïïàðàòíîé ÷àñòè ñêàíåðà
Ðàçðàáîòêà àëãîðèòìà ïîñòðîåíèÿ 3D-ìîäåëè

Ðåçóëüòàò

Ðàçðàáîòàòü 3D-ñêàíåð
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Ñõåìà
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Ïðîãðàìíûå êîìïîíåíòû

Äëÿ ïîëó÷åíèå äàííûõ ñ Kinect èñïîëüçîâàëàñü áèáëèîòåêà
libfreenect, íàïèñàííàÿ íà C. Ðàáîòà ñ êèíåêòîì ïðîèñõîäèëà ïðè
ïîìîùè èíòåðôåéñîâ, íàïèñàííûõ íà C++.

Äëÿ îáðàáîòêè îáëàêîâ òî÷åê èñïîëüçîâàëàñü áèáëèîòåêà Point
Cloud Library. Èç-çà òîãî, ÷òî øàáëîííûå êëàññû êàæäûé ðàç
äîëãî ïåðåñîáèðàëèñü, áûëà ñîáðàíà äèíàìè÷åñêàÿ áèáëèîòåêà ñ
íóæíûìè èíòåðôåéñàìè.

Âñå èíòåðôåéñû áûëè îáåðíóòû â êëàññû Python ïðè ïîìîùè
SWIG äëÿ óäîáñòâà ðàáîòû.

×óòü-÷óòü êîäà äëÿ Arduino íà C.

Âåñü êîä íàõîäèòñÿ â ðåïîçèòîðèè https://github.com/nizshee/scannect
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https://github.com/nizshee/scannect


Kinect

Kinect � áåñêîíòàêòíûé
ñåíñîðíûé èãðîâîé
êîíòðîëëåð, ïåðâîíà÷àëüíî
ïðåäñòàâëåííûé äëÿ êîíñîëè
Xbox 360, è çíà÷èòåëüíî
ïîçäíåå äëÿ ïåðñîíàëüíûõ
êîìïüþòåðîâ.
Ïðåäïîëàãàåòñÿ, ÷òî
êîìïüþòåð ðàáîòàåò ïîä
óïðàâëåíèåì Windows.

Ñîñòàâ:

Color Sensor - ïðîñòî
êàìåðà

IR Emitter -
èíôðàêðàñíûé
èçëó÷àòåëü

IR Depth Sensor -
èíôðàêðàñíûé
ïðèåìíèê.

Ìàêñèìàëüíîå ðàçðåøåíèå
êàðòû ãëóáèíû 640x480 (30
fps).

Ðîìàí Âàñèëüåâ (ÑÏáÀÓ) Ïðàêòèêà 21 äåêàáðÿ 2015 ã. 6 / 12



Êðóòÿùàÿñÿ ïîäñòàâêà

Ñîñòîèò èç: øàãîâîãî äâèãàòåëÿ
(ïîâîðîò ïîäñòàâêè), Arduino
(ïðèåì êîììàíä è óïðàâëåíèå
øàãîâûì äâèãàòåëåì) è
áåçûìÿííîãî êîíñòðóêòîðà.

Ñ ïîìîùüþ áèáëèîòåêè
PySerial ÷åðåç öèôðîâûå
ïîðòû ââîäà/âûâîäà
(RX/TX) ïîäàþòñÿ êîìàíäû
íà Arduino, íà êàêîé óãîë
íóæíî ðàçâåðíóòü ïîäñòàâêó.

Ïîâîðîò ñ òî÷íîñòüþ ∼ 1
ãðàäóñà.
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Óñòàíîâêà

Kinect ïîäíÿò äëÿ òîãî, ÷òîáû
áûë âèäåí âåðõ îáðàçöà.
Ïðèíöèï ðàáîòû:

Îáðàçåö ñêàíèðóåòñÿ ïðè
ïîìîùè Kinect,
ïîâîðà÷èâàåòñÿ íà
íåáîëüøîé óãîë, ñíîâà
ñêàíèðóåòñÿ è ò.ä.

Ïîñëå ýòîãî ïîëó÷åííûå
îáëàêà òî÷åê
íàêëàäûâàþòñÿ äðóã íà
äðóãà (ïðè ïîìîùè ndt) è
ñëèâàþòñÿ â îäíî áîëüøîå
ñêîïëåíèå òî÷åê.

Îíî ñãëàæèâàåòñÿ è
ôèëüòðóåòñÿ.
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Ïðèìåð

Ïîïûòêà îöèôðîâàòü
êîçëèêà.
Ñòîèò ó÷åñòü, ÷òî êîçëèê
áûë äîñòàòî÷íî áîëüøèì è
èìåë ñëîæíóþ ôîðìó.
Ïîýòîìó íåêîòîðûå ó÷àñòêè
ñîäåðæàò áîëüøå òî÷åê,
íåêîòîðûå ìåíüøå.
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Ïðèìåð
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Èòîã

Ïîëó÷èëîñü ñäåëàòü ïðîòîòèï 3D-ñêàíåðà.

Ìîæíî äåëàòü 3D-ìîäåëè îáúåêòîâ, êîòîðûå ïðè ïîâîðîòàõ
èçìåíÿþòñÿ ïëàâíî.

Õóæå äåëà îáñòîÿò ñ îáúåêòàìè, òèïà ïàðàëëåëåïèïåäîâ.

Ìîæíî áûëî áû äîáàâèòü îêðàñêó òî÷åê â ñîîòâåòñâóþöèå öâåòà.
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Ñïàñèáî!
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