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Ïðèðîäà öâåòà

×òî òàêîå öâåò?

Êàêîé öâåò ìû âîñïðèíèìàåì? (400-700 íì)

ìîíîõðîìàòè÷åñêèé, õðîìàòè÷åñêèé è àõðîìàòè÷åñêèé
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Âîñïðèÿòèå öâåòà

Ìîíîõðîìàòè÷åñêèå (÷èñòûå ñïåêòðàëüíûå) öâåòà: 150

Âñåãî ãëàç ðàçëè÷àåò äåñÿòêè òûñÿ÷ öâåòîâ
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Íàñûùåííîñòü (÷èñòîòà öâåòà)

p =
Lλ

Lλ − Lw
,

ãäå Lλ - ÿðêîñòü îñíîâíîé ìîíîõðîìàòè÷åñêîé ñîñòàâëÿþùåé,

Lw - ÿðêîñòü áåëîé ñîñòàâëÿþùåé. ÷åìó ðàâíà íàñûùåííîñòü

äëÿ ìîíîõðîìàòè÷åñêèõ öâåòîâ? Äëÿ áåëîãî öâåòà?

àõðîìàòè÷åñêèõ öâåòîâ?
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Îäíîöâåòíûå îáúåêòû

îäèíàêîâûé îïòè÷åñêèé ñïåêòð => îäèíàêîâûé öâåò

íåîáõîäèìî ëè ýòî óñëîâèå?
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Ðåöåïòîðû ãëàçà

ñèíåîùóùàþùèå

çåëåíîîùóùàþùèå

êðàñíîîùóùàþùèå
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Îïûòû Ìàêñâåëëà è Ðàéòà

Figure: Îïûò Ìàêñâåëëà
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Êðèâûå Ìàêñâåëëà

Figure: Êðèâûå Ìàêñâåëëà (ñì
http://graphics.stanford.edu/courses/cs178-
10/applets/colormatching.html)

Îòêóäà îòðèöàòåëüíûå çíà÷åíèÿ?
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Ñèñòåìà RGB

R - 700 íì

G - 546,1 íì

B - 435,8 íì
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Ôîðìóëû ñèíòåçà öâåòà

Bk =

∫ 700

400

F (λ)Bk(λ)dλ; Bz =

∫ 700

400

F (λ)Bz(λ)dλ; Bc =

∫ 700

400

F (λ)Bc(λ)dλ.

ìåòàìåðíûå öâåòà: ðàâíû èíòåãðàëû, íî íå ðàâíû ñïåêòðû

F (λ)!
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Ñèñòåìà XYZ

Ïðîáëåìà ñ RGB: îòðèöàòåëüíûå âåòâè Ðåøåíèå: �íåðåàëüíûå �

öâåòà XYZ

Figure: Ïðîñòðàíñòâî XYZ (Wikipedia
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Ôîòîãðàôèÿ Ëèïïìàíà (1891)

Figure: Ôîòîãðàôèÿ Ëèïïìàíà: óñòðîéñòâà çàïèñè - ñëåâà è
âîñïðîèçâåäåíèÿ - ñïðàâà (ïî ìàòåðèàëàì Ãðåáåííèêîâ Î.Ô.,
Îñíîâû çàïèñè è âîñïðîèçâåäåíèÿ èíôîðìàöèè)
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Òåëåâèäåíèå (PAL/SECAM): YUV

Òðåáîâàíèå: ïîìåõîóñòîé÷èâàÿ ïåðåäà÷à ÷åðíî-áåëîãî è

öâåòíîãî èçîáðàæåíèÿ (÷åðíî-áåëûå è öâåòíûå ÒÂ ïðèåìíèêè)

Êîäèðîâàíèå ÿðêîñòü è 2 öâåòà

FY (t) = 0, 3FR(t) + 0, 59FG (t) + 0, 11FB(t)

FR−Y = FR − FY ,

FB−Y = FB − FY
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Óáèðàíèå îòñâåòîâ (highlight)

Figure: Òåîðåòè÷åñêè: òðè ãëÿíöåâûå ïîâåðõíîñòè è îäíà ìàòîâàÿ.
Ãðàôèê öâåòíîñòè (K. Schluens, M. Teschner, Analysis of 2D Color
Spaces for Highlight Elimination in 3D Shape Reconstruction)
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Ïðàêòè÷åñêèé ðåçóëüòàò

Figure: Óáðàííûé îòñâåò (K. Schluens, M. Teschner, Analysis of 2D
Color Spaces for Highlight Elimination in 3D Shape Reconstruction)
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Ôîòîìåòðè÷åñêîå ñòåðåî (íà îñíîâå òåíåé)

Figure: Ôîòîìåòðè÷åñêîå ñòåðåî (A. Koschan etc, Digital Color Image
Processing)

Ei = ρE0n · s,
ãäå Ei çíà÷åíèå ïèêñåëÿ, E0 ÿðêîñòü èçëó÷åíèÿ, n íîðìàëü ê

ïîâåðõíîñòè, s âåêòîð, çàäàþùèé íàïðàâëåíèå îñâåùåíèÿ, ρ -

àëüáåäî (ñâîéñòâî ïîâåðõíîñòè)
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Ôîòîìåòðè÷åñêîå ñòåðåî (ïðèìåð)

Figure: Ôîòîìåòðè÷åñêîå ñòåðåî (K. Schluens, M. Teschner, Analysis of
2D Color Spaces for Highlight Elimination in 3D Shape Reconstruction)
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Óáèðàíèå òåíåé

Figure: Óáèðàíèå òåíåé (J.-L. Landabaso etc. Shadow Removal with
Morphological Reconstruction)

Ìåòîä íà îñíîâå áëèçîñòè öâåòà è ÿðêîñòè
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