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Â ÖÂÅÒÎÂÎÅ ÏÐÎÑÒÐÀÍÑÒÂÎ ÑÊÀÍÅÐÀ

Â îáùåì ñëó÷àå ïðè ñêàíèðîâàíèè öâåòíûõ èçîáðàæåíèé íå óäàåòñÿ èçáåæàòü
ãðóáûõ èñêàæåíèé â óñòàíîâëåíèè ïîïèêñåëüíîãî ñîîòâåòñòâèÿ îðèãèíàëà è ñêàíà
îòïå÷àòêà. Ïðåäëàãàåòñÿ èíôîðìàöèîííàÿ òåõíîëîãèÿ, ïîçâîëÿþùàÿ
ìèíèìèçèðîâàòü îøèáêè ïðè âû÷èñëåíèè îòîáðàæåíèé îòïå÷àòêîâ öâåòíûõ
ïèêñåëåé â öâåòîâîå ïðîñòðàíñòâî ñêàíåðà.

Êëþ÷åâûå ñëîâà: öâåòíîå èçîáðàæåíèå; îðèãèíàë; ñêàí; îòïå÷àòîê; öâåòíîé
ïèêñåëü; öâåòîâîå ïðîñòðàíñòâî ñêàíåðà.

Color image scanning is prone to rough misstatements in establishment of pixel
accordance original and print scan usually. The information technology that allows
minimum errors while calculating print reflections of color pixels in color space of a
scanner is proposed.

Keywords: color image; original; scan; imprint; color pixel; color space of scanner.

ÂÂÅÄÅÍÈÅ
Â ðÿäå ïðàêòè÷åñêèõ âàæíûõ ïðèëîæåíèé, íàïðèìåð, ïðè îðãàíèçàöèè îáîðîòà

ìàøèíî÷èòàåìûõ îáúåêòîâ, ïðè óïðàâëåíèè öâåòîïåðåäà÷åé, ïðè òåñòèðîâàíèè
öâåòîâîãî âîñïðèÿòèÿ ïîëüçîâàòåëåé êîìïüþòåðíûõ ñèñòåì ñ öâåòíîé ïåðèôåðèåé
íåîáõîäèìî ðåøàòü çàäà÷ó âû÷èñëåíèÿ îòîáðàæåíèé îòïå÷àòêîâ öâåòíûõ ïèêñåëåé,
ÿâëÿþùèõñÿ êîìïîíåíòàìè ïðîèçâîëüíûõ öâåòíûõ èçîáðàæåíèé, â öâåòîâîå
ïðîñòðàíñòâî ñêàíåðà [1-6].

Ïóñòü èìååòñÿ ïðîèçâîëüíîå RGB-èçîáðàæåíèå:
Image = {(RI,J , GI,J , BI,J)} .

Ïðè âûïîëíåíèè îïðåäåëåííûõ óñëîâèé ïîñëå ïðîöåäóðû ïå÷àòè è ñêàíèðîâàíèÿ
ìîæíî ïîëó÷èòü ñêàí ScanImage îòïå÷àòêà PrintImage èçîáðàæåíèÿ Image òàêîãî æå
ðàçìåðà:

ScanImage =
{
(R′

I,J , G′
I,J , B′

I,J)
}

è óñòàíîâèòü ïîïèêñåëüíîå ñîîòâåòñòâèå:
(RI,J , GI,J , BI,J) ⇒ (R′

I,J , G′
I,J , BI,J) .

Åñëè PrintI,J ÿâëÿåòñÿ ôðàãìåíòîì îòïå÷àòêà PrintImage, êîòîðûé ñîîòâåòñòâóåò
ïèêñåëþ (RI,J , GI,J , BI,J), òî ïèêñåëü (R′

I,J , G′
I,J , B′

I,J) ÿâëÿåòñÿ îòîáðàæåíèåì îòïå÷àòêà
ïèêñåëÿ â öâåòîâîå ïðîñòðàíñòâî ñêàíåðà:

PrintI,J ⇒ (R′
I,J , G′

I,J , B′
I,J) . (1)
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Íàó÷íî-òåõíè÷åñêèé æóðíàë

Êàê èçâåñòíî, ðåçóëüòàòû äâóõ ðàçíûõ ïðîöåäóð ïîëó÷åíèÿ îòîáðàæåíèÿ (1):
PrintI,J ⇒ (R′

I,J , G′
I,J , B′

I,J) , P rintI,J ⇒ (R′′
I,J , G′′

I,J , B′′
I,J)

áóäóò ðàçëè÷íû ìåæäó ñîáîé:
(R′

I,J , G′
I,J , B′

I,J) 6= (R′′
I,J , G′′

I,J , B′′
I,J) .

Çà ìåðó áëèçîñòè äâóõ îòîáðàæåíèé (ïèêñåëåé â RGB-ïðîñòðàíñòâå ñêàíåðà)
îäíîãî îòïå÷àòêà ïèêñåëÿ ïðèìåì ðàññòîÿíèå ìåæäó ïèêñåëÿìè, âû÷èñëÿåìîå
ñëåäóþùèì îáðàçîì:

ρ((R′
I,J , G′

I,J , B′
I,J), (R′′

I,J , G′′
I,J , B′′

I,J)) =

√
(R′

I,J −R′′
I,J)2 + (G′

I,J −G′′
I,J)2 + (B′

I,J −B′′
I,J)2

3
.

Ñîîòâåòñòâåííî çà ìåðó áëèçîñòè äâóõ îòîáðàæåíèé (ïèêñåëåé â
RGB-ïðîñòðàíñòâå ñêàíåðà) îäíîãî îòïå÷àòêà èçîáðàæåíèé ïðèìåì ñëåäóþùóþ
âåëè÷èíó:

δ = max

I,J

ρ((R′
I,J , G′

I,J , B′
I,J), (R′′

I,J , G′′
I,J , B′′

I,J)) .

×åì ìåíüøå ïîãðåøíîñòü δ, òåì áîëåå òî÷íûå è ñòàáèëüíûå ðåçóëüòàòû ìîæíî
ïîëó÷èòü íà ïðàêòèêå ïðè âûïîëíåíèè ñâÿçàííûõ âû÷èñëèòåëüíûõ ïðîöåäóð.

Âåðîÿòíîñòíûé (ñëó÷àéíûé) õàðàêòåð ïðîöåäóð ïå÷àòè è ñêàíèðîâàíèÿ ÿâëÿåòñÿ
èñòî÷íèêîì íåóñòðàíèìûõ ïîãðåøíîñòåé îòîáðàæåíèé îòïå÷àòêîâ â öâåòîâîå
ïðîñòðàíñòâî ñêàíåðà. Íàìè ïðåäëàãàåòñÿ èíôîðìàöèîííàÿ òåõíîëîãèÿ, ïîçâîëÿþùàÿ
ìèíèìèçèðîâàòü ÷àñòü îáùåé ïîãðåøíîñòè ïóòåì óñòðàíåíèÿ îøèáêè ïðè âû÷èñëåíèè
îòîáðàæåíèé îòïå÷àòêîâ öâåòíûõ ïèêñåëåé â öâåòîâîå ïðîñòðàíñòâî ñêàíåðà çà ñ÷åò
ïðèìåíåíèÿ íîâîãî ìåòîäà ïîëó÷åíèÿ è îáðàáîòêè ñêàíà îòïå÷àòêîâ èçîáðàæåíèÿ è
ïèêñåëåé.

ÌÎÄÅËÜ ÄÀÍÍÛÕ ÂÛ×ÈÑËÅÍÈß ÎÒÎÁÐÀÆÅÍÈß
Ïóñòü RGB-èçîáðàæåíèå Image = {(RI,J , GI,J , BI,J)} íàïå÷àòàíî íà öâåòíîì

ïðèíòåðå òàê, ÷òî êàæäîìó ïèêñåëþ ñîîòâåòñòâóåò îòïå÷àòîê PrintI,J îäíîé ðàñòðîâîé
òî÷êè RASTRI,J ðàçìåðîì N ×N :

(RI,J , GI,J , BI,J) ⇒ RASTRI,J → PrintI,J ,

RASTRI,J = {rastrI,J , k, n} , 1 ≤ k, n ≤ N,

rastrI,J , k, n = (RI,J , GI,J , BI,J), 1 ≤ k, n ≤ N.

Îáîçíà÷èì dI,J -âåêòîð, êîîðäèíàòû êîòîðîãî îïðåäåëÿþò ïëîòíîñòè ïåðâè÷íûõ
êðàñèòåëåé ïðèíòåðà ïðè çàïå÷àòêå ôðàãìåíòà îáëàñòè ïå÷àòè, ñîîòâåòñòâóþùåãî
ðàñòðîâîé òî÷êå:

(RI,J , GI,J , BI,J) ⇒ dI,J .

Ïðè ðàñòðèðîâàíèè âåêòîðó dI,J ñîïîñòàâëÿåòñÿ áèòîâàÿ êàðòà îòïå÷àòêà
ðàñòðîâîé òî÷êè:

dI,J ⇒ {(rI,J,k,n, gI,J,j,k,n, bI,J,k,n)} , 1 ≤ k, n ≤ N,

ãäå (ri,j,k,n, gi,j,k,n, bi,j,k,n) � RGB-ïèêñåëü, ñ ïîìîùüþ êîòîðîãî çàêîäèðîâàíà êîìáèíàöèÿ
ïåðâè÷íûõ êðàñèòåëåé ñîîòâåòñòâóþùåãî äîòà áèòîâîé êàðòû ðàñòðîâîé òî÷êè.
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