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NANG CAO CHAT LUONG IN TREN CAC MAY IN MAU

DANG VAN DUc

This paper describes a method of print quanlity enhancements on the color printers that do not perform true
gamma compensation or have no gamma compensation at all. The method has been used in developing HP
DeskJet 500 series for PopMap system, a software package developed by Vietnam IOIT for United Nations.

1. DAT VAN DE

Trong qua trinh phét trién phin mém vng dung thudng phai doi hdi dua ra két qué
tir may tinh ra may in miu véi chit lugng cao. D6 1a céc dong vin ban hay céc hinh anh.
Ngudi st dung chi thda man khi ho cé duwoc cic két qud trén gidy phdi c6 chit luong
nhu trén man hinh hay trén man hinh c6 miu gl thi trén mdy in nhin dwoc mau nhu vay
- WYSIWYG (What You See Is What You Get).

Trong bai bdo nay ching téi xin giéi thiéu mot phwong phap nang cao chit luong
in trén may in mau va cai d¥t ching trén modt sd ho may in miu phd dung nhat trén thé

giéi cda cong ty Hewlett Packard, M.

II. MAU TREN MAN HINH VA TREN MAY IN

Tir géc nhin cda cac nha khoa hoc thi 4nh sing cé buédc séng khac nhau sé phat sinh
cdc mau khac nhau. Khi pha trén cac dnh séng cé buéc séng khac nhau thi phét sinh ra
m3u cu thé. Quang phd cda mdt vai miu co ban dwoc md t4 trén hinh 1.

Mot cach khac mo td cadc mau nhd bd ba hue, luminosity, va saturation (HLV). Trong
d6: Hue 13 chi s6 cda buéc séng cda 4nh sdng. Saturation la chi s8 bdo d6 tinh khiét cda
m3u. Luminosity 13 cudng d6 sang cia m3u. Tuy nhién trong thyc t&, man hinh cda may
tinh ciing nhu m3t cda con ngudi khong lam viéc theo hé théng miu HLV nhu vira mé
td. Céc té€ bao nhiy cdm mau trong midt con ngudi nhiy cdm véi ba miu co bin Blue,
Green va Red véi budc séng 440, 545 va 590nm. Nhu viy mdt md hinh m3u additive
dwoc hinh thanh. Trong dé mét miu 1 tdng céc thanh phin RGB (Red-Green-Blue).
M5 hinh m3u RGB rit don gidn nhu mé t4 trén hinh 2. Trong d6, truc z bidu dién miu

Red tryc y cho miu Green va truc z cho mau Blue. Bat ky mot mau nao dugc t8 hop tir
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RGB déu duoc mé ta trong khéi hép nay. Mé hinh nay duoc st dung rong rai ngay ca
trong man hinh miu cia méy tinh v cic may vé tuyén truyén hinh.

M3au trén may in lai khéng phdi 1a additive. Khi muc duoc vé trén gidy cé nghia
muc sé hdp thu mdt phan anh sdng. Ta da 1y di mot vai mau nao d6 khdi mau tring
va miu nhin thay 13 miu cdn lai. Cdc miu cyan, magenta, yellow 1a bl cda cdc miu red,
green, blue nhu biéu dién & hinh trén. M3u tring trong mo hinh RGB cé: red =1, green
= 1, blue =1. Néu ldy m3iu green ra khdi miu tréng thi m3u con lai Id miu magenta. M5
hinh CMY duogc st dung d€ mé t4 miu trén gidy, thi du, miu white c6 gis tri (0,0,0).
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Hinh 1. Phé cia anh sing Red, Green, Blue. Hinh 2. M4 hinh miau RGB va CMY

Tuy nhién trong thuc t€ rat nhiéu may in c6 thém muc miu den. Néu mdy in ndo
khéng c6 muc miu black ma chi ¢é cac miu cyan, magenta va yellow thi khi in miu den
s& dugc miu gray. M6 hinh CMYK (K viét t4t cda Black) duwoc dinh nghia nhu sau:

K = minimum(C,M,Y)
C=C-K

M=M-K

Y=Y-K

Con chuyén d8i tir mé hinh RGB sang CMY nhu sau:

C=1-R
M=1-G
Y=1-B
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Nhw 43 trinh bay trén diy, mit con ngudi nhin biét cidc miu bi€u didn theo mé
hinh RGB, song bd n&o ngudi lai khéng nhan biét dnh @6 ma lai cdm nhan anh theo cic
thudc tinh sau: loai mau (buéc séng cda dnh sing), d3 séng t8i (cwdng d6 cda 4nh sing),
86 tinh khiét cda miu. Mé hinh HSV (Hue-Saturation-Value) trong hinh 3 mé t4 cac
thuée do cdc thude tinh cia miu ma bd ndo cda ngudi cdm nhan. H 13 géc theo truc
hoanh cé gid tri tir khéng dén 360 d6. S va V c¢6 gid tri tir 0 dén 1. Thi du, m3u blue cé
gia tri (240 @3, 1,1) trong md hinh nay.

Viéc chuyén d3i qua lai gitta RGB sang HSV dugc cai d3t nhu sau:

void RGB2HSV(float R, float G, float B, float & H, float &S, float &V)

{

v = max (R,G);
v = max (v, B);
m = min (R,G);
m = min (m,B);
if(v!=0) S=(v-m)/v;
else S=0;
if(S==0)H=UNDEFINED;
else
{
d=v-m;
Cr=(v-R)/d;
Cg=(v-G)/d;
Cb=(v-B)/d;

if(R==v) H=Cb-Cg;

else
if{(G==v) H=2+Cr-Cb;
else :
if(B==v) H=4+Cg-Cr;
H*=60;
if(H<0) H=H+360;
}
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Do han ché vé mit k¥ thuit cho nén nhiéu thiét bi (nhit 13 méy in) khéng dd khd
ning hién thi dd miu mong mudn. D& lam t&ng khd ning hién thi miu cda thiét bi,
mét k¥ thuit thudong duwoc st dung d6 la dithering. Dithering 1a mét phuong phéap 38
hop cac diém 4nh (pixels) cla cidc mau co bdn mét cach ngiu nhién hay cé hé thdng dé
tao ra béng cia mau. Mot loai cia dithering hay sir dung cho mdy in 13 halftoning. M&i
pixel trén dnh duoc in trén gidy 13 mét ma trdn. Bai bdo ” Design of dither waveforms for
quantized visual signals” cda Limb d&ng trong ” Bell Systems Technical Journal, 1989” da
dwa ra thuit todn dé khéi tao ma tran dithering cho halftoning. Tuy nhién, cho mdi loai
may in miu lai cé6 d¥c thit k§ thuat riéng vi viy nha sin xuit may in thudng cung céc

ma trén néi trén d€ cho ngudi phat tri€n phin mém lua chon sac cho phit hop nhit.
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Hinh 3. M6 hinh m3u HSV.

III. CAI DAT .
D6 sang cia mau duoc tinh tir cac giatriR, G, B theo cong thic
Brightness = 0.299R+0.587G + 0.114B.

Tuy nhién, véi cing gia tri RGB cda mot mau con ngudi lai cdm nhén 36 sdng cda néd
khéc nhau trén cac loai thiét bi khac nhau. Théng thudng m3u trén man hinh cia dnh
s€ séng hon miu trén gidy in. Vi man hinh phan xa 4nh séng con méy in lai hap thu. Vi
vay, néu chi chuyén d8i don gidn di€m anh tir man hinh ra may in ching ta s& dwoc mét
4nh t3i hon trén man hinh. Mdt k§ thuat duoc st dung khi in 13 bu Gamma. Céc trang
in khéng h&p thu 4nh séng theo dudng tuyén tinh. Téng quéat, cic miu trén gidy in bi

t8i hon & gilra dwdng cong cda cudng 6 4nh sing.
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Trong cdc méy in mau ton tai trén thi trudng, mdt s8 mdy da thuc hién bt Gamma
ngay trong méay. Khéng it s6 may in con lai nhu ho DeskJet 500 cda HP lai khéng c¢é chirc
n&ng nay. Viéc bi Gamma phéi duoc thyc hién bing phan mém trong chuong trinh dng
dung. Sau day la cdc dudng cong bu Gamma. Qua th& nghiém thi ching toi 43 cé két

qud sau: véi céc may in mau ho DeskJet 500 thi gid tri Gamma 13 0.3 13 t8i wu nhit.
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Hinh 4. Cic duong cong Gamma
Dudng cong Gamma y = 255*[(x/255" gamma) duoc cai dit nhu sau:

void static near MakeGammaCurve(double Gamma)
{
double nunStepl;
int i;
int numStep = 256;
numStepl = TODOUBLE((numbStep - 1));
for (i=0; i< numStep; i++)
{
GammaCurve[i] = TOINT((numbStepl * pow((double)i/numbStep1,
Gamma) + (double)0.5));
}

return;

Viéc thuc hién bi Gamma théng qua bdng véc to tim kiém vira duwoc tao 1ap danh

cho cdc mau Red, Green va Blue:
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newRed = gammaVec[oldRed|;
newGreen = gammaVec[oldGreen];
newBlue = gammaVec[oldBlue];
Vay tién trinh lam ting chit luong in mau dugc thuc hién qua cic buéc duge md ta nhu

& hinh 5.
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Hinh 5. Lam t¥ng chit luong in miu

Phuong phép nay da dwoc lua chon va cai ddt vao bé chuong trinh Popmap, mot
sdn phaAm mém do Vién cong nghé théng tin thiét ké va phat tri€n cho Vu théng tin kinh
t& x3 hoi va phan tich chién luoc cia Lién hop quéc. Mt phin mém d3 va dang sit dung

trén khodng 100 nuéc trén thé gidi tir vai nim nay.
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