
Ïðèìåðû ïðèëîæåíèé Ìîäåëè êàìåð Ïîâûøåíèå êîíòðàñòíîñòè èçîáðàæåíèÿ Äåòåêöèÿ îáúåêòà ìåòîäîì sliding window

Ââåäåíèå â êîìïüþòåðíîå çðåíèå

Àëåêñàíäð Âàõèòîâ

September 18, 2015

Àëåêñàíäð Âàõèòîâ

Ââåäåíèå â êîìïüþòåðíîå çðåíèå



Ïðèìåðû ïðèëîæåíèé Ìîäåëè êàìåð Ïîâûøåíèå êîíòðàñòíîñòè èçîáðàæåíèÿ Äåòåêöèÿ îáúåêòà ìåòîäîì sliding window

×òî òàêîå íàø ïðåäìåò?

Êîìïüþòåðíîå çðåíèå - �ïîíèìàíèå� èçîáðàæåíèé

Êîìïüþòåðíàÿ ãðàôèêà - �ïîñòðîåíèå� èçîáðàæåíèé

Ãåîìåòðèÿ (ðåêîíñòðóêöèÿ 3D, 3D ãðàôèêà)

Ðàñïîçíàâàíèå íà îñíîâå ìàøèííîãî îáó÷åíèÿ (îáúåêòîâ,

ñîáûòèé)

Îáðàáîòêà èçîáðàæåíèé (ôèëüòðàöèÿ, inpainting)
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Ïëàí ëåêöèé

Îáðàáîòêà èçîáðàæåíèé

Ïðîåêòèâíàÿ ãåîìåòðèÿ

Îòäåëüíûå çàäà÷è ìàøèííîãî îáó÷åíèÿ

Àëåêñàíäð Âàõèòîâ

Ââåäåíèå â êîìïüþòåðíîå çðåíèå



Ïðèìåðû ïðèëîæåíèé Ìîäåëè êàìåð Ïîâûøåíèå êîíòðàñòíîñòè èçîáðàæåíèÿ Äåòåêöèÿ îáúåêòà ìåòîäîì sliding window

Îò÷åòíîñòü

50% çàäà÷è (â ñðîê 2 áàëëà, íå â ñðîê 1 áàëë)

10% ïðîåêò èëè äîêëàä

40% ýêçàìåí
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Îñíîâíûå èñòî÷íèêè

R. Szeliski Computer Vision: Algorithms and Applications

P. Shirley et al. Fundamentals of Computer Graphics
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Ïëàí ëåêöèè

1 Ïðèìåðû ïðèëîæåíèé

2 Ìîäåëè êàìåð

3 Ïîâûøåíèå êîíòðàñòíîñòè èçîáðàæåíèÿ

4 Äåòåêöèÿ îáúåêòà ìåòîäîì sliding window
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Ïðåäìåò

Êîìïüþòåðíîå çðåíèå - �ïîíèìàíèå� èçîáðàæåíèé

Êîìïüþòåðíàÿ ãðàôèêà - �ïîñòðîåíèå� èçîáðàæåíèé

Ïëàí

Îáðàáîòêà èçîáðàæåíèé

Ïðîåêòèâíàÿ ãåîìåòðèÿ

Îòäåëüíûå çàäà÷è ìàøèííîãî îáó÷åíèÿ

Àëåêñàíäð Âàõèòîâ

Ââåäåíèå â êîìïüþòåðíîå çðåíèå



Ïðèìåðû ïðèëîæåíèé Ìîäåëè êàìåð Ïîâûøåíèå êîíòðàñòíîñòè èçîáðàæåíèÿ Äåòåêöèÿ îáúåêòà ìåòîäîì sliding window

3D Ðåêîíñòðóêöèÿ

3D ðåêîíñòðóêöèÿ ãîðîäà Äóáðîâíèê, Õîðâàòèÿ (Furukawa

et al., 2010)

http://www.youtube.com/watch?v=sQegEro5Bfo

Ïðîåêò ïî ñèíòåçó ôîòîðåàëèñòè÷íîãî èçîáðàæåíèÿ ëèöà

Digital Emily (Alexander et al., 2009)

http://www.youtube.com/watch?v=bLiX5d3rC6o
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http://www.youtube.com/watch?v=sQegEro5Bfo
http://www.youtube.com/watch?v=bLiX5d3rC6o
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Ðàñïîçíàâàíèå îáúåêòîâ

Îòñëåæèâàíèå è ðàñïîçíàâàíèå òðàíñïîðòíûõ ñðåäñòâ

(Digital Vision Labs)

Îïòè÷åñêîå ðàñïîçíàâàíèå ñèìâîëîâ
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Àâòîíîìíîå âîæäåíèå
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Àâòîíîìíîå âîæäåíèå (2)

(Franke et al., 2014)
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Ìåäèöèíñêîå çðåíèå

(Bieth et al., 2015)
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Ïðîåêòèâíàÿ êàìåðà â 3D

Öåíòð êàìåðû O, áàçèñ OX , OY , OZ , ïëîñêîñòü êàìåðû
ÔX̂ Ŷ , ÔX̂ ||OX , ÔŶ ||OY
Öåíòð êàäðà Ĉ - ïðîåêöèÿ öåíòðà êàìåðû íà ïëîñêîñòü

êàìåðû

Ôîêóñíîå ðàññòîÿíèå f = |OĈ |
Òî÷êà A, åå ïðîåêöèÿ Â
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Ðàáîòà ïðîåêòèâíîé êàìåðû

Ïðàêòè÷åñêèå õàðàêòåðèñòèêè êàìåðû

Ãîðèçîíòàëüíûé è âåðòèêàëüíûé óãëû îáçîðà θx , θy , ôîêóñíîå
ðàññòîÿíèå f , ðàçìåð ìàòðèöû W × H
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Ïðîåêòèâíàÿ êàìåðà: ôîðìóëà

Ïðîåêòèðîâàíèå: ÂX = f AX
AZ

+ ĈX

Îáû÷íî, èçìåðÿåì ïðîåêöèþ â ïèêñåëÿõ (ñëåäîâàòåëüíî, f â

ïèêñåëÿõ).
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Ïðîåêòèâíàÿ êàìåðà: çàäàíèå

Ñïðîåêòèðîâàòü íà êàìåðó, óñòàíîâëåííóþ íà âûñîòå 1 ì îò

ïîâåðõíîñòè çåìëè è îðèåíòèðîâàííóþ òàê, ÷òî OY
ïåðïåíäèêóëÿðíî ïîâåðõíîñòè, à OX ïàðàëëåëüíî ãîðèçîíòó ñ

óãëîì θx = θy = 60◦ è ðàçìåðîì ìàòðèöû 600× 600 ïèêñ.

òî÷êó, ëåæàùóþ íà ïîâåðõíîñòè çåìëè âëåâî îò êàìåðû íà 1 ì

è âïåðåäè êàìåðû íà ðàññòîÿíèè 6 ì.
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Îáðàáîòêà èçîáðàæåíèé: ïîâûøåíèå êîíòðàñòíîñòè
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Ïîâûøåíèå êîíòðàñòíîñòè: ëîãàðèôìè÷åñêàÿ
ãèñòîãðàììà
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Îòâåò

f : [hlow ; hhi ]→ [0; 255]

f (x) = 255
x − hlow
hhi − hlow

Äîìà íåîáõîäèìî âûïîëíèòü ïðåîáðàçîâàíèå.
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Äåòåêöèÿ îáúåêòà ìåòîäîì sliding window

Äëÿ âñåõ ðàçìåðîâ îêîí

Äëÿ âñåõ ïîëîæåíèé îêîí

Ïðîâåðèòü îêíî

Çàäàíèå: ïîïðîáîâàòü Haar-äåòåêòîð ëèö OpenCV íà ñâîåé

ôîòîãðàôèè
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Âûïîëíåíèå çàäàíèé

OpenCV-Python

(http://docs.opencv.org/3.0-beta/doc/py_tutorials/

py_setup/py_setup_in_windows/py_setup_in_windows.

html#installing-opencv-from-prebuilt-binaries)

Óñòàíàâëèâàåì OpenCV 2.4.11, Prebuilt libraries.

Èñïîëüçóåì JetBrains PyCharm
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http://docs.opencv.org/3.0-beta/doc/py_tutorials/py_setup/py_setup_in_windows/py_setup_in_windows.html##installing-opencv-from-prebuilt-binaries
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Êóðñîâûå

Îáðàáîòêà èçîáðàæåíèé: Äîðàáîòêà ñòåðåî-àëãîðèòìà, ...

Ãåîìåòðèÿ: Ðàçðàáîòêà áèáëèîòåêè ñ ìåòîäîì PnPf íà

C++ è Sfm ñ íåèçâåñòíûì ôîêóñîì, ðåêîíñòðóêöèÿ îíëàéí

äëÿ ðîáîòîâ, ...

Ðàñïîçíàâàíèå: CNN äëÿ ðîáîòà
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