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1.1 Anh séng 12 mau séc

Chiing ta dang song trong mot the gidi diy mau sic. Véi
s trd gitip ctia mau sic ching ta c6 thé nhin nhin 16 rang
moi vt xung quanh dé 1am cho cdm gidc clia ching ta ot
hon. Céc thi€t k& noi that va sy phdi tron mau dnh hudng
truc ti€p dén 4n tugng va cdm gidc clia chiing ta. Cdc mau
c6 thé diing chung dudc v6i nhau sé tao ra mot sy cin
bidng hai hoa 1am cho ching ta ¢c6 cdm nhan t6t. Nganh
cong nghiép in ciing st dung cdc mau d€ thé hién an
phim hiéu qud hon. Cdc yéu cAu vé chit lugng tir phia
khach hang dang khong ngirng ting. PE ddp ting cic yéu
ciu nay, cdc tiéu chudn chat lugng mdi da dugc dit ra.

Pé& ddnh gid cdc mau, truSe hét chiing ta phai nhin thay
ching. P nhin thdy ching ta cin c6 4nh sdng.
MEiit trdji tod ra 4nh sdng - D6 12 ngudn sdng so cap.

Tuy nhién, hau hét cdc d6i tugng trong mdi trudng clia
chiing ta lai khong thé tu tda sdng. Ching dugc goi la
ngudn sdng thit cAp. Chiing ta chi cdm nhan dugc cic
doi tugng nay va mau sic cla ching khi ching dugc
chi€u sdng.
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Anh sdng 1a bic xa lan truyén rit nhanh véi toc do
300.000 km/gidy. N6i ding ra, 4nh sdng bao gom cdc
dao dong dién tir dugc truyén di tif ngudn sdng dudi dang
séng. Gidng nhu séng nudc, mdi séng dnh sing bao gdm
phan 15i 1&én va phan 1dm xudng.

Phén 16i /_\
I |
Phan I6m \/

Cic séng dudc phan loai theo chiéu dai budc séng hay
s6 dao dong ma chiing thyc hién trong mot gidy. Cdc
bugc song thudng c6 don vi la km, m, cm, mm, nm hay
picomet. S6 dao dong séng trong mot gidy, goi 12 tin so,
dugc do bang don vi Hz.

Céac budc séng c6 chiéu dai khac nhau c6 nhitng dic tinh
khic nhau. Thi du nhu tia X dugc ding d€ chin dodn
trong y khoa, nhié¢u ba ndi tr¢ dudc trang bi cdc 10 viba
d€ ndu va ham néng thic in. Cac loai séng khic dugc
diing trong viéc truyén tin hiéu dién thoai, radio va tivi.

Chi c6 mdt khodng séng dién tlr rdt nhd dudc nhin thdy
du6i dang mau clia 4nh sdng. Phian thdy dugc clia quang
phd séng trai dai tir 380 nm (tia cuc tim) d€n 780 nm (tia
hdng ngoai). Anh sing c6 thé dugc tich ra thanh cdc
thanh phin mau bing ling kinh. Anh sing tring dugc
phdi tron bdi tat ca cdc mau trong ddi quang phd va dugc
tach thanh cdc mau trong cau vong.

Hinh minh hoa k& bén cho thiy chiéu dai cdc budc séng
tir Pé (Red) d&€n Luc (Green) rdi d€n Xanh (Blue)* cang
ldc cang ngin dan.

* Do thudt ngit chi tén mau trong tiéng Viét chua dinh hinh, dé
tranh nhdm 1dn cdc khdi niém mau, & day ching t6i tam ding
tiéng Anh dé chi tén mau.
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1.2. Cam nhan mau thay dugc

Chi qua sy lién k€t véi 4nh sdng ma mau sic clia vat thé
méi trd nén thay dugc - tai sao?

Mau sic khong thé dude xem 13 dic tinh riéng clia mot
vat th€ nhu 12 hinh thi cta vat thé d6. Pic tinh ¢d hitu
clia cdc vat thé 1a hdp thu hoic phdn xa cic budc séng
nao do.

Chiing ta chi ¢6 thé cdm nhan cdc miu tuong Gng vdi cic
budc séng phan xa.
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Né&u 4ng sdng tring dudc chi€u vao mot doi tugng sé c6

mot kha ning dudi dy xay ra:
TAt cd 4nh sdng bi hdp thu. Trong trudng hgp nay
chiing ta cdm nhéan d6i tugng c6 mau den.
TAt cd 4nh sdng dugc phdn xa. Trong trudng hgp nay
doi tugng c6 mau tring.
TAt cd 4nh sdng déu di qua ddi tugng. Trong trudng
hop nay mau clia 4nh sing khong ddi.
Mot phan 4nh sdng bi hap thu, phan con lai dudc phin
xa. Trong trudng hgp nay ta cam nhin dugc mau tuy
thudc vao budc séng nao clia dnh sing dugc phdn xa
va budc séng ndo dugc hap thu.
Mot phan dnh sdng bi hdp thu, phin con lai dugc
xuyén qua do6i tugng. Trong trudng hgp nay ta cdm
nhan dudc mau sic tuy thudc vao bude séng nao cla
4nh sdng bi hap thu, buc séng nao xuyén qua.

Mot phan dnh sing dugc phdn xa, phin con lai di

qua. Trong trudng hgp ndy mau sic clia dnh sing
dugc phan xa va mau ctia dnh sdng di xuyén qua s€
thay ddi.

Nhitng dic tinh ctia d6i tugng dugc chi€u sing quyét
dinh viéc cAm nhian mau sé rdi vao mot trong cac trudng
hgp trén.

Anh sdng phin xa hay truyén qua d6i tuong dugc mit
ngudi ghi nhan va chuyén thanh cic xung than kinh kich
hoat cdm nhan mau trong bd nio.
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Vong mac cia mit ngudi ¢
vO van t€ bao nhay sdng. C6
hai loai t& bao: t& bao hinh que
va t€ bao hinh nén. TE bao
hinh que phan biét dd sdng toi,
trong khi t€ bao hinh nén ghi
nhin mau sic. Cé 3 loai t&€ bao
hinh ndn, 1 loai phan dGng cic
budc séng cd dinh trong dai

quang phd tir 400 d&€n 500nm
cho cdm gidc mau Blue; mot
loai phdn @ng véi bude séng tir 500 d&€n 600nm cho cdm
gidc mau Green va mot loai phdn Gng vGi buGe séng tir
600 d&n 700nm cho cdm gidc mau Red.

Viéc phdi hgp cdm nhin cla cédc t&€ bao hinh que va hinh

z < N P 2 R A N
nén trong mat lam cho con ngudi c¢6 thé cdm nhin va
phan bi€t hang tri¢u mau.

1.3 Hon hop mau

1.3.1 Hén hgp mau cong

Hon hop cdng mau 1a sy phdi hdp cic bude séng dnh
sing d€ tao ra cdc mau sic khac nhau. N&u tit ci céc
mau clia quang phd dugc phdi hdp lai ta sé c6 mau tring.

Red, Green va Blue 12 cdc mau sd cip clia hdn hgp
mau cdng. Chiing con dugc goi 1a cdc mau mot phan ba,
vi mdi mau dai dién cho mot phan ba dai quang phd thdy
duoc.

Nguyén 1y cd ban ctia hdn hdp mau cong c6 thé dugc md
td d&€ dang v6i ba vong tron mau, mdi vong tron mau dai
dién cho mot chiim sdng mau sd cip clia tdng hop cong
dudc chi€u 1én man hinh. Giao diém ciia cic mau sd cAp
chinh 12 cdc mau thi cap.
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Tai cdc ving giao nhau cda ba chim sdng

green  + red = yellow c6 cdc mau thi cAp dugc tao ra:
green  + blue = cyan

blue + red =  magenta

blue + red + green =  ftring

khong c6 ngudn sing = den

Nguyén ly ctia tdng hop mau cdng dudc st dung trong
tivi mau, trong chi€u sing trén sin khiu d€ tao ra toan
cdc mau trong dii quang phd thdy dudc.

1.3.2 Hon hgp mau trix

Cyan, Magenta va Yellow 1a cdc mau sd cAp clia hon
hgp mau trit, chiing con dudc goi 13 mau hai phdn ba vi
ching dai dién cho hai phan ba khodng quang phd thdy
dugc.

Céc mau hdn hgp trir dugc tao ra bing cdch bét di (trir
di) mot mau cdng so cip tf dnh sdng tring (thi du nhu
dung kinh loc) hay bing cdch cdng hai mau sd cip cla
tong hop mau cong.

Muc in 1a cdc vat liéu trong sudt déng vai trd cla cdc
kinh loc mau. Mau ndo sé dudc tao ra néu mau Blue
dugc hap thu bdi muc in khi in trén gidy tring?

Mau Blue dudc loai bd tir 4nh
sdng tring va cdc mau quang
phd con lai clia 4nh sdng tring
dudc phidn xa. Viéc tdng hdp
hai thanh phan quang phd con
lai (R va G) s€ tao ra mau
Yellow va mau Yellow chinh
12 mau ma ta cdm nhin dugc.
Muc in da trir b6t di mot phan
ba quang phd cta dnh sing
(mau Blue) va cho hai phan ba
mau con lai di qua (R va G).
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g Hiy gid st ring c¢6 hai mau muc trong sudt dugc in

V chong 1&én nhau. Thi du d6 1a hai mau Yellow va Cyan.

K Hai mau myc in nay c6 tdc dung loai trtr hai mau Red va

Blue ra khdi 4nh sing tring. K&t qua 1a ta cdm nhin

~ dugc mau Green. Nhu vy muc in da trlr hai phin ba
thanh phan clia 4nh sdng tring.

Khi Cyan, Magenta v Yellow dugc in chdng 1én nhau,
chiing s& hap thu hét cdc thanh phin clia 4nh sdng tring
nén khong c6 4nh sing mau nao phén xa t6i mit ta ca,
do vAy ta cdm nhin dudgc mau den.
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cyan + yellow =  green
yellow + magenta = red
magenta + cyan =  blue
cyan + magenta + yellow = den
khong c6 muc =  tring

1.3.3 Tdng hgp mau twang hd

Céc hinh 4nh mau dugc in bing cdch sit dung bon mau
muc Cyan, Magenta, Yellow va Black (den). Muc in
mau Pen cai thién d6 sic nét va chiéu siu clia hinh
anh. Do dic tinh cta cdc hat mau clla myc mau, nén
mau Pen dugc tao bing cdch phdi hgp cic mau Cyan,
Magenta va Yellow thuc su khong bao gio dugc den
dam nhv y mudn.

Trong in offset kich thu6c clia cdc di€m tram tuy thudc
vao tong mau mong mudn. Khi in, cdc di€m tram cla cdc
mau s& nim canh nhau, nim chdng 1&én nhau mot phan
hoic nim chong hoan toan 1&én nhau. N&u chiing ta quan
sdt cic di€m tram bing kinh phéng dai (xem hinh vé)
chiing ta cdm nhin dudc mau sic tir két qua cla tong
hgp mau trlt (trly mau tring clia gidy). Tuy nhién, néu
khong dung kinh phdong dai va nhin t6 in véi khoang
cdch thong thudng, mit ngudi khong thé phan biét dugc
titng di€m tram nhé. Trong trudng hdp niy cdc mau dudc
in da dugc tdng hop cong.

Viéc phdi hgp gitta hdn hgp mau cong va mau trir duge
goi 12 hdn hgp mau twong hd.
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Trong t6ng hgp mau trir, khi cdc mau
muyc cyan, magenta, yellow dugc in
chdng 1&én nhau sé& tao ra cic mau thi

cAp sau:




1.4 Cac hé thong phan loai mau.

Mdi ngudi cdm nhin mau mot cdch khdc nhau.
N&u ta hdi nhi¢u ngudi vé mau ctia mot vat nio
d6 ta s€ nhan dugc nhirng ciu tra 15i khac nhau.

Tuy nhién, cdc nha in cAn c6 mot tiéu chuin cho
viéc xdc dinh mau. Vi muc dich nay nhiéu hé
thong phan loai mau khdc nhau da dugc thi€t
1ap. Mot vai hiang sdn xuat myc in da cho in cdc
quyén sich mAu mau va dit tén cho cdc mau, thi
du nhu Novavit 4F 434, C4c hang sdn xuit khac sit
dung quat mau nhu HKS va Pantone. Vong tron mau
ciing 12 mot cong cu hd trg. N6 6 thé gdm 6, 12, 24 hay
nhiéu phan hon nita. TAt c4 cdc hé thdng nay liét ké cdc
thi du vé cdc tdbng mau riéng biét rdi dit tén cho chiing.
Céc hé thong mau nay khong phai bao gid ciinghoan
h4o va da s6 hau nhu khong thich hop cho viéc tinh todn.

Nhu ta da bi€t, cdm gidc vé mau cla chiing ta phu thudc
vao viéc kich thich c4c t&€ bao thu nhan tin hiéu cia mit,
cdc t&€ bao nay nhay cdm vé6i cdc mau Red, Green va
Blue. Vi vy viéc phan loai mau mdt cich rd rang dua
trén cd s& 3 gid tri mau nay 12 can thiét.

Véi su hd trg cia mot hé thong nhu thé, mau Green c6
thé dudc tinh nhu sau: Green=0x Red + 1 x Green + 0 x Blue,
hodc gonhon G=0xR+1xG+0xB.

Néu ta vé& cdc mau co ban theo cdc truc ctia mot hé truc
toa do ta s€ c6 dudc khdong gian mau.

Nhi€u chuyén gia di thio luan vé cdc hé thong phan loai
mau va thi€t 1ap nén cdc khdi niém khic nhau vé cich
thi€t k€ mot khong gian mau. TAt cd cdc
khong gian mau nay déu c6 nhitng vu diém  /\
va nhugc di€m. BN

18



Mot s6 khong gian mau quan trong nhat da dugc tiéu Ay
chuin hod trén pham vi toan cau. Chiing dugc sk
dung trong nhiéu nganh cong nghiép, thi
du nhu trong cong nghi€p nhudm va
son, trong nganh cong nghi€p
dét, thyc phim va y té€.
Biéu d6 mau tiéu chuin CIE
cho dén nay da dugc chdp nhan
3 moi ndi.

Hé thong nay st dung cdc bién s6 X, Y
va Z la céc gid tri dinh lugng mau thay vi
R, G, B. Vi cdc Iy do thuc t& cdc toa d mau
X, y va hé s6 do sdng Y dugc quyét dinh tr cdc
toa do nay (Hé s6 do siang Y dudc dung d€ do do
sang clia mot vat thé mau). Vi tri cia mdi mau c6 thé
dugc xdc dinh chinh xdc bing cdch st dung 3 truc toa
d6 nay.

Cdc mau cé ciing do sing c6 thé dugc vé trong khong
gian 2 chiéu dudi dang mit phing don. Phin cit ngang
vudng gbéc vdi truc do sdng Y trong khong gian mau CIE
1a biéu dd mau CIE.

Cdc mau phd 1a cic mau c6 d6 bao hoa t6i da c6 thé
phuc ch€& dugc cho mot tong mau (budc séng). Ching
nim trén dudng bién cla biéu dd mau CIE. Hinh minh
hoa chi vi tri cia mau phd tuong Gng véi bude séng cia
né tinh biing don vi nm. Pudng thing ndi budc séng 380
nm va 780 nm dugc goi la dudng mau do tia. TAt ca cdc
mau dugc tdng hgp cong gilta cdc mau phd nim trong
khu vuc dudc bao bdi cic di€ém mau phd va dudng mau
do tia.

Piém trung tdm cla hé truc toa do cé toa d6 x = 0.333
va y = 0.333 dugc goi tit 12 diém E (Equi - Energy
Spectrum - Di€m cin bing ning lugng phd) va doi khi
con goi 12 diém A (Achromatic - diém khong mau)
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Cdc mau thiy dudc trong mit phing mau
citngang truc d sdng ctia khong gian mau

CIE (Biéu d mau tiéu chuin)
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DP9 bdo hoa clia cdc mau ting dan tif tAm ra ngodi bién.

Thang mau Chau Au DIN 16 539 md t3 vi tri cda cdc
mau Cyan, Magenta va Yellow cho in Offset 3 va 4 mau.
N6 ciing x4c dinh vi tri mau cho cdc mau tht cAp cla
tong hgp mau trir 1 Red, Green va Blue.

Biéu d6 mau dudi day cho thay vi tri cic mau theo tiéu
chuin DIN 16 539 ciing nhu khodng mau cé thé phuc
ch& dugc khi in. Sy phan bd nay rat tuong dong vdi tat
cd cdc gia tri do sang.

Céc tong mau nim trong hinh luc gidc § c6 thé phuc ché&
dudc bang phuong phép in offset 4 mau dung thang Chau
Au. Cdc tong mau nim bén ngoai chi ¢6 thé€ phuc ché
véi su hd trg clia cdc mau dic biét.
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Trong thang mau Chau Au DIN 16 539, céc gid tri dudi
day doi vé6i gidy trang phan da dugc xdc dinh cho cédc
diéu kién in va do dac.

Cédc mau nguyén Céc truc b0 sdng
cAp va sd cip toa do mau

X y Y
Yellow 0.437 0.494 77.8
Magenta 0.464 0.232 17.1
Cyan 0.153 0.196 21.9
Yellow-magenta 0.613 0.324 16.3
Yellow-cyan 0.194 0.526 16.5
Magenta-cyan  0.179 0.101 2.8

Céc gi4 tri x, y, vd Y dugc do bing may do phd. Chiing
con dugc do véi cdc may do cam tay hay cdc mdy tinh
ndi truc tuyén v6i mdy do ki€m tra (thi du nhu
Heidelberg CPC 21).
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Khoing mau c6 thé€ phuc ché dugc theo
DIN 16 539.
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Viéc ddm bdo chit lugng in nhim muc dich phuc ché
mau chinh x4c va 6n dinh toan bd qud trinh in. Bén canh
muc in vd mau clia gidy in, cdc thong s& quan trong nhat
1a do day 16p muc, gid tri ting thit, cAn bing mau, su
nhan muc va thi ty chong mau.

2.1 Do day I6Gp muc

Cam gidc vé mau clia mdt hinh 4nh in phu thudc vao 16p
muc in  mot mitc do nhat dinh.

Vi cédc 1y do ky thuat, d6 day 16p muc t6i da trong k§
thuat in offset vao khodng 3,5 pm.

D&i v6i gidy trang phan v cdc mau muc theo tiéu chuin
DIN 16 539, cdc vi vi tri mau chinh xdc c6 thé dat dugc
v6i do day 16p muc nidm gitta khodng 0,7 va 1,1 pum.

Tuy nhién, n€u st dung gid'y va muc in khong thich hgp
ta khong thé phuc ch€ dugc cic mau nim & cdc géc clia
bi€u d5 mau CIE. Khodng mau c6 thé phuc ch& dugc
ciing gidm néu do bao hoa mau khdng di. Trong minh
hoa mo td & trang bén, viing mau tring cho thd'y khodng
mau phuc ch€ bi thu hep lai khi in bing cdc loai muc
khong dat chdt lugng ciia mdi mau trong ba mau.

Xét vé khia canh vat 1y, 4nh huéng clia d6 day 16p muc
1én céc dic tinh quang hoc c6 thé dudc gidi thich nhu sau.

Muc in khong che phii gidy ma ching trong sudt. Anh
sdng xuyén qua muyc in. Trong qud trinh di qua muc in,
anh sdng s€ dung phai cdc hat mau, cdc hat mau nay s€
h&p thu nhiéu hay it cdc budc séng nao d6 ctia 4nh sing.

Su tap trung ctia cdc hat mau va do day I6p muc cang
cao thi cang c6 nhiéu hat mau dung phdi 4nh sing va
4nh sdang s& dugc hap thu nhiéu hon.
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Cudi cuing, cdc tia sing t6i dugc bé mit gidy mau tring
va dugc phan xa. Trong qua trinh phdn xa, dnh sdng lai
phéi di qua dd day I6p muc mdt 1an nita r6i méi t6i mit
ngudi quan sat.

Mot 16p muc in day hap thu nhi€u va phdn xa it 4nh sdng
hon so vG6i 16p muc in mdng, vi 1& d6 ngudi quan sat cam
nhian mau t6i hon va c6 do bio hoa cao hon. Vi viy,
phan dnh sing di d€n mit ngudi dudc coi 1a cd s§ dé
dédnh gid mau.
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2.2 Y nghta clia gia trj tong tram* trong
nganh in

Ti€p theo myc in, cdc gid tri tong tram 13 thdong s6 quan

trong nhit d€ ddnh gid tong mau.

U’ng v6i mdi dién tich (d 16n) cia di€m tram ta sé& c6
mot gid tri ting thit, ngudi ta thudng goi 1a gid tri tOng
tram F (%). N6 cho biét ti 1& phan trim vé dién tich cia
cdc di€m tram va phan gidy tring. Trong trudng hgp
gidy tring F=0%. Khi in pht nén F=100%. N&u F=40%
thi c6 nghia 1a cdc di€m tram che 40% dién tich va 60%
dién tich con lai 12 phin tring cta gidy. Cdc tdng mau
cang sang thi gid tri tong tram cang nhd.

2.2.1 Sy dich chuyén tang thif

Khi mot hat tram dudc truyén tif phim sang ban in rdi tir
ban in qua tim cao su, r6i cudi cling truyén 1én gidy,
hang loat cic yéu td c6 thé 1am thay ddi kich thudc hinh
hoc ctia né.

St thay d6i cdc gid tri tAing thit gdy ra bdi cdc qué trinh
trén c6 thé dugc bu trir tif cdng doan ché ban. Mot dudng
cong md ta cdc dic tinh truyén ting thit c6 thé duge vé
biing cdch do cdc thang ki€ém tra in va so sdnh chiing véi
bai miu. N&u trong toan bo qu4 trinh in (tir khi quét hinh
cho dén khi in hoan chinh) n€u dat dugc cdc thong so so
v6i tiéu chudn thi c6 thé mong ddi sin phdm in ra gidng
bai miu.

Tuy nhién, sy dich chuyén tang thi 12 vin dé khé cla
nganh in khong thé thiy trudc dugc. Chiing can dugc luu
y, ddc biét trong sudt qua trinh in. Cdc y€u td quan trong
nhat 1a:

* Gid tri tdng thit dugc thé hién qua su bién déi dién tich ciia cdc
diém tram.
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Dudng di clia
diém tram

Phim

Binh ban
Ep phim
Hién phim

Ban in
Phai ban
Lam 4m

Cha muc
In

Ban in / cao su

Tam cao su

Cao su/ vat liéu in

Cac yéu td anh hudng Hinh dang diém tram

GJ canh phim, bing keo, keo din

Ho4 chit, thdi gian hién

Hai di€ém tram trén phim
(Phéng dai khodng 150 1an)

Vit liéu in, d0 mai mon theo s&
lugng in

Thdi gian phoi, hit chan khong,

chi€u sdng ngang hong b e B
Lugng nudc 4m, do pH, sitc cing b8 Diém tram trén bén truée khi
mit, d6 cling cia nudc, nhiét do. cha muc

bo day 16p muc, do quanh, nhiét do

Quad trinh ép ldn

Piém tram trén ban sau khi
cha muc

Vit liéu, tinh trang bé mit

Quad trinh ép lan

Hat tram trén tAm cao su
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Phén trdng bi bit

Hat tram bi nhd di

&

Cac yéu to anh hudng

Bé mit, chat lugng gidy

Su dn khép khi truyén gidy

Quét lem

Hinh dang diém tram

Hinh phéng dai cho thdy 1
két qud t6t nhit cla mot
diém tram.

Su tidng / giam cac gia tri tong tram

Hién tugng hat tram to ra chinh la sy gia ting di€n tich
di€m tram trong qu4 trinh in, khi so sdnh v6i diém tram
trén phim. Su gia ting dién tich ndy mot phan 12 do qua
trinh in, vat li€u in va mdy in va khong bi dnh hudng bdi
ngudi thg in. 0] mot géc dd nao dé ngudi thg in cling gop
phan lam ting ting thi¥ dic biét 1a khi ho di€u chinh viéc
cAp muc.

Hién tugng cdc phan khong in (d€ tring) bi nhd di cho
dén khi bi bit han. Poi khi sy kéo dich va ddp nét ciing
gay bit.

La hién tugng cdc hat tram trén t§ in nhd hon so véi hat
tram trén phim.
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Su bién dang diém tram

Kéo dich 1a hién tugng hinh dang mot diém tram thay
d6i trong qua trinh in do chuyén dong tuong ddi giita ban
in vi tAm cao su, chinh vi 1y do nay ma mot di€m tram
tron c6 thé bi€n dang thanh hinh biu duc. Kéo dich phia
g6c phai ctia huéng in dugc goi 1a kéo dich bén. Kéo
dich chéo chi xdy ra khi cd hai dang kéo dich trén x4y ra
cung mot lac.

Trong in offset, dip nét c6 nghia 13 mot di€m bong
khong mong mudn cé hinh dang giéng nhu diém tram
xuat hién k&€ bén di€m tram.

L sy bién dang cia di€m tram giy ra bdi cdc tdc dong
¢6 hoc sau in. Thuit ngr “quét lem” cling dugc st dung
trong trudng hgp muyc in dinh vao mét lung cda td in sau
no.

Cac diém ngudi thg in can chd y

Véi sy gitip d clia thang kiém tra, sy gia ting ting thif
c¢6 thé dugc ki€m tra bing mit va do dudc. PE phuc vu
cho viéc ki€m tra bing mit, cdc thang tin hiéu rat hitu
dung. Hién tugng phin ti tring bi bit c6 thé theo ddi
dugc tot nhat véi su trd gitip clia cdc phan tif do tram véi
cdc gi4 tri ting thif cao.

Hién tugng hat tram to ra va phin tring bi bit chii y&u
gy ra bdi su cAp muc qud nhiéu va cap khong di nuéc,
4p lvc in qué 16n giita bdn in va tAm cao su, cao su cing
khong chit. Hon thé nita, cdc 16 cha myc va cha ban c6
thé khong dugc diéu chinh thich hgp.
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Trong céc diéu kién in binh thudng va phoi ban chinh
xdc, cdc phan ti in thudng to hon so v6i phim. Cic
khi€m khuy&t nhu bay ban hoic tu muc ¢é thé lam cho
phan tf in nhé lai. Trong trudng hdp d6 ta nén khic phuc
nhu sau: thudng xuyén lau rira tAim cao su va bo phin
muc, thay ddi loai muc in va thit ty chdng mau. Kiém tra
cdc 16 cha ban, dp luc in.

Hién tugng kéo dich thdp nhat & cdc loai tram dudng.
Cac dudng song song thudng chi ra huéng kéo dich. Kéo
dich theo huéng in thudng do sai léch lin ép giita dng
bdn va 6ng cao su hodc do 4p luc in qué cao. Pay l1a 1y
do tai sao qua trinh lin ép in va 4p luc in can dudc ki€m
tra than trong nhat.

Diip nét dugc ki€m tra bing cdc phan tif dung dé€ kiém
tra kéo dich. Thém vao d6, cic hat tram phai dudc ki€m
tra bing kinh phéng dai vi tram dudng ban thin né
khong cho phép phin biét gitta kéo dich va dap nét. Co
nhiéu nguyén nhian gy ra ddp nét, hiu hét cic nguyén
nhan khong it thi nhiéu déu lién quan dén gidy in.

Hién tugng quét lem it khi xdy ra v4i cic mdy in td roi
hién dai. Nhitng ving trén mdy in t3 ri, noi t gidy va
mit gidy mdi in ti€p xdc ¢d hoc 12 nguyén nhan chi yéu
gy ra hién tugng quét lem. Quét lem c6 thé x3y ra khi
x€p chong gidy hoic khi in trén cdc mdy in ddo mit gidy.
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Cdc phan tif tin hiéu in kém véi tai liéu nhu di SLUR Ia
mot cong cu c6 gid tri d& kiém tra mot cach nhanh chéng
nhitng su thay d6i gid tri ting thd. Cdc phin ti nay
phéng dai nhitng 16i xdy ra trong qud trinh in.

Céc 16i nhu hat tram bi to ra, bi thu nhd, kéo dich hay
ddp nét dnh hudng dén cdc phin tl tram hat nhuyén
nhiéu hon I cdc phan ti tram hat I6n. Nguyén nhan x4y
ra hién tugng nay c6 thé dugc 1y gidi nhu sau: cic diém
tram nhd (tram d6 phin gidi cao) ting hodc giam dién
tich bing véi sy ting gidm x4y ra doi v6i cdc hat tram
16n (tram c6 do phan gidi thap) do vay khi in tram c6 dod
phan gidi cao ta s& c6 nhiéu hat tram hon nén dé bi ting
hoidc gidm nhi€¢u hon so vé6i tram thd. D6 chinh 12 1y do
tai sao trong sudt qud trinh in cé nhiéu muyc in ty quanh
cdac hat tram min hon va hdu qua 1a hinh dnh in & do
phan gidi cao sé t6i hon. Hién tugng nay la co s§ dé thiét
1ap nén cdc phan tif tin hiéu va do dac.

Cau tric va chic ning cta dai SLUR sé& gidi thich ngdn
gon cho hién tugng trén. Trong gidi SLUR cdc phan tik
tram tho (phan vién quanh) dugc phdi hgp véi cdc phan
tr tram min (cdc con s0).

Trong dai thang ki€m tra SLUR c6 cdc gid tri tdng tram
biang nhau dugc tao ra tf tram thd. Cac sd tr 0 t6i 9 dude
tao ra tlf tram min c¢6 cdc gid tri tong thu nhd dian. Trong
qud trinh in sn lugng, trén t5 in chuin sé& c¢6 sd 3 trén
thang ki€m tra va khi ndo viing tram thd xung quanh né
c6 cling gid tri tong thi c6 thé s6 3 khong con doc dugc
nita. Tuy nhién, néu sy gia ting ting thit xdy ra trong
sudt qud trinh in thi con s& cao hon k€& ti€p véi ting thit
thdp hon s& c6 cung tong vdi viing tram thd bao quanh
né. Su gia ting tang thi cang cao thi sy cin bing tong
giifa s6 va viing tram thd bao quanh sé& dich chuyén vé
con sO cao hon.

D3&i v6i hién tugng hat tram bi thu nhd thi moi viéc dién
ra ngudc lai. Trong trudng hop nay cic con s6 2, 1 hay
tham chi 0 c6 thé khong doc dugc.
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Hat tram to ra

Hat tram nh¢ di

Kéo dich bén

Kéo dich

theo hudng in

Céc con s6 chi don thuan cho biét hién tugng gia ting
tAng thit hoic hién tugng thu nhé hat tram c6 thé x4y ra
hay khong. C4c nguyén nhan giy ra hai hi€n tugng nay
phdi dugc xem xét bing kinh phong dai trén tJ in hodc
trén ban in. Phan chit SLUR phia bén phai clia cdc con
s6 cho biét t& in dang chuén, hat tram to ra, kéo dich hay
ddp nét. Khi in n€u hién tudng gia ting ting thit x4y ra
thi chit SLUR sé& khong rd rang hon so véi t§ in tdt, mic
dd toan bo viing chita chit SLUR trong t8i hon.

Tuy nhién, cdc di€m tram trén thang ki€m tra it thich hgp
d& nhan bi€t sy kéo dich hay dip nét. O phin tram ta ¢6
thé nhin thiy su to ra nhung su bi€n dang di€n hinh kém
theo huéng kéo dich c6 thé tha’y rd hon phan chit SLUR.
Thi du trong trudng hdp kéo dich theo hudng in thi cdc
dudng ké ndm ngang tao nén chit SLUR (song song véi
canh nhip) sé rong ra lam ta thdy rd chit. Ngudc lai,
trong trudng hgp kéo dich bén, phan bao quanh chit
SLUR ¢6 cdc dudng ké doc sé& trd nén t6i hon.
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Hinh minh hoa dudi day cho thdy 4nh hudng clia sy thay
d6i gid tri dién tich diém tram d€n dnh in, ddy 1 mot vi
du vé sy gia ting ting thi. Tham chi néu cdc diém tram
clia chi mdt mau cd bdn 16n hon mifc yéu ciu thi cling
din dén sy thay ddi gia tri tobng mau.

Di nhién, di€u nay ciing quan trong d6i vdi viéc truyén
tang thit chinh x4c trén mdy in. Qu4 trinh truyén tang thi
trong in offset (tir ban sang cao su va tir cao su sang td
in), thudng 1am cho cdc diém tram 16n hon. Hién tugng
nay dudc goi la su gia ting ting thi.

Cidc ddi thang ki€m tra gidp kiém sodt dugc chit lugng
t in, nhung chiing khong cung cAp cic thong tin vé cic
gid tri sai 1éch cu thé va cdc 16i. PE c6 thé bi€t dugc chat
lugng clia cdc gid tri tong cAn phdi ding d&€n cdc phudng
phép do.

2.2.2 Sy gia tang tang tha

Su gia ting tang thit 1a sy khdc biét giita cdc gid tri tong
tram trén phim va trén tJ in. Pay 1a két qua clia viéc
bi€n dang hinh hoc clia diém tram 13n hiéu ng quang
hoc (hién tugng tdn quang*) xem rd G chuong 3.4.4.

Ciing giong nhu gid tri tdng tram F, gid tri gia ting tAing
thit Z thudng dudc tinh bing phin trim (cong thic tinh
sU gia ting ting thit Z dugc dé cap & chuong 3.5.1).
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Sy gia ting tAng thit 1a sy khdc biét gitta gid tri tong tram
khi in F, va gid tri tong tram trén phim F.

Vi sy gia ting ting thi khdc nhau tuy thudc vio cdc
khodng gid tri tong, cdc sd liéu vé sy gia ting ting thif
cling nén néi rd vé gid tri ting thit tuong ¥ng trén phim.
Vi du: do gia ting ting thi 1a 15% d6i véi Fy = 40%,
hodc gonhon la Z,, = 15%.

Céc thi€t bi do hién dai cho bi€t do gia ting ting thi mot
cach tryc tiép.

Chi §: Do gia ting ting thit Z(%) 12 hiéu s giita gid tri
tong tram khi in Fj va gid tri tong tram trén
phim Fp.. Do vy gid tri nay khong lién quan dé€n
gid tri tong tram trén phim Fp.

2.2.3 Dudng dac trung in

Su bién ddi gid tri tdng tram khi in Fp so véi gid tri tong
tram trén phim Fp, ¢6 th€ dugc mo td mot cach rd rang dé
diéu chinh qud trinh ch€ ban qua dudng dic trung in.

P& x4c dinh dudng dic trung in, ngudi ta s dung thang
tram c¢6 it nhat 1a 3 ndc tang thi va mot 6 tdng nguyén,
c¢6 nhiéu thang do c6 cic 6 chuyén ddi gia tri tong tir 0%
dé&n 100% v&i cdc gid tri tdng cdch nhau mot khodng 5%.
Vi mdy do mat do ta cé th€ do mat d6 muc & tong
nguyén va cdc bic trong thang tram dé tir d6 xac dinh
tAng thit tram. Pua toa d cdc di€m do dudc vao dd thi
da vé& sin cdc gid tri tAing thif trén phim tuong ¢ng, ta sé&
c6 dudng dic trung truyén tang thi tir phim sang tJ in khi
qué trinh phdi bdn dugc tiéu chuin hoa.

DPudng dic trung nay chi ¢6 gid tri d6i v6i sy phdi hdp
myc in, gidy, 4p luc in, cao su va ban in theo diéu kién
ki€m tra vi chiing 13 nhitng y&u t& tir 6 ma ta xdc dinh
dudng dic trung. N&éu ngudi ta ki€m tra trén mot loai
mdy in khdc véi muc in va gidy khdc thi mdi trudng hgp
s€ cho ra mot duong dic trung khac.

Trén d6 thi dudng dic trung I nghiéng mot géc 45° bidu
dién dudng dic trung in 1y tudng thong thudng khong dat
dugc. Trong trudng hop nay cdc gid tri ting thi trén
phim va trén td in hoan toan trung v4i nhau.
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Puong dic trung II thé hién ting thi tram do dudc trén
td in chi rd sy thay ddi tAng thi gifta phim va t& in. Thi
du gid tri tong tram trén phim la 40% nhung trén dudng
ddc trung in th hai chi ra gid tri tong trén td in la 55%.
Tir d6 ta c6 do ting thém tang thit Z(%) = 55%-40% =
15%. Khi x4c dinh sy gia ting tAng thif trong qud trinh in,
phin tdng trung gian néi 1én nhi€u y nghia nhit. Pudng
dic trung in chi ra ring tai phan tong nay cdc gid tri tAng
thit dich chuyén nhiéu nhat.

20% 100%
Film Telelel
v
e o 0 0
TS in OO0
D I.......i
.-.-0-.
30%
Z (%) 10%
TG in
100%
90% 2
80%
70% 7 H
Pudng dac tuyén Il
N
60% 4
X
50%
Pudng dac tuyén |
40%
30% X
DV =1.50
20%
10% ey
0%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Phim

Qua dudng dic trung in thi hai ta c6 thé diéu chinh cdc

gid tri tAng thit tram trén phim dé cAn biing va bl trir cho
do gia ting ting thit khi in.
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2.3 Do tuong phan K(%)

Do tuong phan in tuong d8i K(%) dung dé kiém tra &
tong %.

Mot t& in can c¢6 do tuong phdn cao hét mifc ma né ¢
thé. Piéu d6 c6 nghia 13 cdc tong nguyén (in nén) cin c6
mat do myc cao, nhung tong tram van con hd khong bi
bit lai (tAng thi t8i wu). Khi ting lugng myc, mat do muc
trong cdc diém tram ting 1én va nhu vy do tuong phan
ciing ting 1én. Tuy nhién, viéc ting lugng muc dugc cAp
chi ¢6 ¥ nghia d€n mot gidi han nhat dinh, vi khi do day
clia 16p myc ting 1én vugt qué gidi han d6, di€m tram to
ra va phin tring nén gidy & tong 3% bi bit lai. Nhu vay,
phan tring trén gid'y bi gidm b6t din d&€n do tuwong phan
bi gidm di.

N&u ta khong cé sin thi€t bi do hién thi truc ti€p do
tuong phan thi do tuong phin tuong d6i khi in c¢6 thé tinh
todn hay xdc dinh trén cd s§ thang kiém tra FOGRA
PMS (cong thitc dugc trinh bay & phan 3.4.3).

Piém tuong phin tuong d6i dugc s dung d€ ki€ém tra
chat lugng di€m tram & tong 3/4. Khi in sin lugng, mic
di mat do mau muc & tong nguyén khong thay ddi,
nhung khi tri s6 do tuong phdn K bi gidm di thi d6 1a lic
cin lau rira tAm cao su.

Né&u mat dd muc & tdng nguyén dat yéu ciu, cic gid tri
do tuong phan c6 thé dugc st dung dé danh gid cic yéu
t6 khdc 4nh huéng dén qud trinh in nhu:

M Sy lan ép in va 4p luc in.

» Cédc tdm cao su va td 16t.

® Sy lam 4m ban.

M Muyc in va phu gia.

Khong gidng nhu sy gia ting ting thi, gid tri do tuong
phan phu thudc mot phan I6n vao sy gia ting mat do &
tong nén, nén né khong duge coi 1a mot bi€n sd cho viéc
chudn hoa. P6 1a 1y do tai sao cho d&€n nay tAm quan
trong clia n6 ngay cang gidm di dang ké.
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2.4 Can bang mau

Nhu di gidi thich & phin trén, cdc tong mau dude phuc
ché& trong in bon mau bing sy phdi tron cdc thanh phan
khac nhau cia muyc Cyan, Magenta, Yellow va Black.
N&u thanh phan phdi hgp giita ching thay ddi ching sé
cho ra mau khéc. P€ trdnh diéu nay thanh phin cdc mau
cAu tao nén téng mau mong mudn phai dugc cin bing
chinh x4c va &n dinh.

N&u chi ¢6 mau Black thay d6i, tong mau trd nén sang
hodc 61 hon, ching ta khong xem hién tugng nay nhu
tong mau bi r6i loan. Tinh trang tuong tu ciing x4y ra khi
thanh phin tit cd cdc mau hitu sic thay ddi mot cach
tuong doi déu nhau va cling huéng.

Tuy nhién, chiing ta chi can thiép khi tong mau thay déi.
Su thay d6i tong nhu thé chi x4y ra khi cic mau phdi tron
thay d6i khong déu nhau hoic té hon néu chiing thay ddi
theo huéng ngugc nhau.

Su thay ddi cAn biing mau c6 thé nhan ra rit ro rang trén
cdc viing ki€m tra cAn biing xdm. Vi 1& d6 cAn bing mau
thudng dudc goi 1a cin bing xam.

Sy gia ting cac bi€n s6 khong thé tranh khdi clia mdi
loai muc trong qud trinh in chi y&u phu thudc vao
nguyén ly ciu tao 4nh dugc chon trong qud trinh ché
ban.

Ti€p theo diy, cdc dang thi€t 1ap dnh quan trong nhat sé
dugc dién gidi. Cdc bi€u dd gian ludc cho thdy cic loai
myc ly tudng khong ton tai trong thuc t&. Thém vao d6
c6 nhitng thay ddi vé mau do viéc nhan muc trong qud
trinh in U6t chdng U6t (xem thém chuong 2.5). Py 1a ly
do tai sao trong thuc t& cdc gid tri ting thi thay d6i so
v6i gid tri ly thuyét. PE dat dudc cdc tong mau déu nhau,
cdc 6 ki€m tra in chdng mau phdi dugc chinh stta tuong
ung.
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2.4.1 Hon hop céc sdc mau

Viéc phdi tron mau bao gdm cdc miu so cAp cda tong
hgp trir Cyan (C), Magenta(M), Yellow (Y) va Black (K)
thong thudng duge sit dung dé€ nhan thém chiéu siu clia
hinh 4nh va d€ cdi thién cac dudng vién. Cic tong mau
t6i dugc phuc ché& bing cdch phdi tron ba mau sd cap.

LAy vi du, mau myc in Cyan trd nén to6i hon néu céc
thanh phin bing nhau cla Yellow va Magenta dugc
thém vao va lic dé thanh phan clia ching phai dudc duy
tri thAp hon mau Cyan. Ty 1& mau Magenta va Yellow
néu dugc phoi tron véi mau Cyan cling ty 1& n6 s& tao ra
mau den va vi th€ n6 1am t3i phan con lai cla mau
Cyan.

Diéu ndy dugc minh hoa bing mot vi du:

BB+ |+ -IB

70% C 80% M 90% Y 0% K 240%

Mau nau dugc dua ra trong hinh minh hoa dugc thi€t 1ap
theo ciu tric mau 70% Cyan + 80% Magenta va 90%
Yellow. Lugng mau phii 1én bé mit vat liéu 1én dén
240%. Mau Black khong duge st dung. Tuy nhién do cédc
mau dugc phdi tron véi ty 1& cao nén cin bing mau rat
khé dugc duy tri trong sudt qud trinh in.

Thém vao d6, véi mot bé mit dudge phid myc rong nhu
thé€, thdi gian kho va lugng muc tiéu thu sé gia ting.

CAu tric cdc mau cda mau niu dude chi ra & hinh minh
hoa k€& bén bao gdm hai mau hitu sdc va mot thanh phan
mau v sic (mau den). Thanh phan mau vo sic dugc
phdi tron bdi 70% Cyan, 70% Magenta va 70% cho ra
mau xdam (v0 sic). 10% Magenta va 20% Yellow con lai
la phan mau hitu sic.
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2.4.2 Hon hgp cac mau hifu séc va thay the
cac mau bang mau den

K§ thuit thay th& cic mau vd sic bing mau den (UCR -
Under Color Removal) 13 mot sy bi€n ddi thanh phan
mau hitu sic v6i mot thinh phan mau vo sic dugc thay
bing mau den.

Gid st ring 30% cdc mau dudc loai bd tif mau niu cia
vi du trén.

Phin mau vd sic bao gdbm Cyan, Magenta va Yellow
dugc loai b di 30% va thay th€ bdi phan mau Black
30% tuong ng. K&t qua 1a bé mit phii muc khdng con
12 240% nita ma chi con 180% v&i tong mau khong ddi.

+00+| [+ =

40% C 50% M 60% Y 30% K 180%

DPay 1a mot sy hd trg rat I6n cho thg in vi nguy cd thim
myc qua gidy dudc gidm thi€u va su cin bing mau c
thé dugc duy tri d& dang hon.

2.4.3 Hon hop mau vo sic

Ngudc lai véi sy phdi tron cdc mau, trong viéc phoi tron
mau vo sic tdt ca cdc thinh phadn mau vd sic dugc thay
th€ bdi mau Black. C4c tong mau vi thé khong con bi
lam t6i bing cdc mau bd sung ma dudc 1am tdi bing
mau Black. C4u tric vo sic & vi du dudi diy chi gdm c6
mau dd, vang va den. N6i chung bé mit gidy dudc phd
mot lugng muc khong qua 100%. K§ thuit nay cho phép
cdc thanh phan mau Cyan, Magenta va Yellow dudc
gidm thi€u mot cich ddng ké trong tit cd cdc hinh dnh
va tong mau. Ti€n trinh in nhu th€ tr§ nén dang tin cay

hon va viéc nhan muc dudc cai thién ding ké.

0% C 10% M 20% Y 70% K 100%
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2.4.4 Hon hgp vd sédc vdi sy bd sung

cac mau hitu séc
Viéc thém cdc mau hitu sic vao 12 mot su bi€n d6i thanh
phan mau vo sic. N€u mat do clia myc in mau den trung
tinh khong du thi cic mau Cyan, Magenta va Yellow dugc
thém vao cdu tric mau vo sic mot 1an nita d€ cai thién
chiéu sau clia hinh 4nh trung tinh (theo vi du & day 1a 25%)

+E |+ |+ B

25% C 35% M 45% Y 45% K 150%

Kiéu phdi tron nay dugc st dung rong rii ngay nay, n6 da
dudc cai thién @€ trd thanh mot phuong phdp c6 gid tri
trong thuc t& va cho chat lugng in 4nh t6t.

2.4.5 In 5-6-7 mau

Ki€u in 4 mau hién dai cho phép dat dudc cdc tiéu chuin
chit lugng cao. Tuy nhién, trong mot sd bai miu ta can mot
su phdi tron nhiéu mau hon d€ dat dugc yéu cau chit lugng
cao nhat.

Khodng mau phuc ché c¢6 thé dugc néi rong bing cich st
dung cdc mau dic biét (bén canh 4 mau sd cAp cla tong
hop trlr). Thi du néu mau dé cd dudc st dung bd sung cho
4 mau co ban thi khodng mau dd cd dugc phuc ché c6 thé
dugc mé rong. N&u can thi€t mot vai mau dic biét ciing
dudc in bd sung thém.
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Hinh minh hoa duéi ddy chi ra cdc gid tri mau do dugc tir
viéc in 7 mau dudc dinh vi trong bi€u dd mau CIE.
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Hinh luc gidc nim trong pham vi dudng bién cia biéu dd
mau dudc gidi han bdi vién den cho thdy khodng mau phuc
ché tlf cdc mau in co bdn Cyan, Magenta, Yellow (cdc gid
tri dugc do). Hinh 12 canh bao quanh né cho thdy cic
khodng mau c6 thé dudc ndi rong nhu thé nao khi in thém
cac mau Red, Green va Blue.
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2.5 Su nhan muc va thi tu mau in

2.5.1 Su nhdn muc

Mot bi€n s6 khdc dnh hudng dén viéc phuc ché tdng
mau 12 tinh trang nhan muc. N6 chi ra ring mot I6p muc
dugc chdp nhian nhu th€ nao khi in 1én mot 16p muc
khdc. C6 sy khdc biét khi in mot mau 1én gidy tring va
1én mot mau di in, khic biét gitta ki€u in w6t chong uét
va uét chdng khd.

Thuit ngit in “u6t chdng kho” duge dung khi in mot 16p
myc duge in tryc ti€p 1én bé mit vat liéu hoic mot 16p
myc khdc di kho. Ngudc lai n€u myc in dude in chong
1én mdt 16p muc dudc in trudc d6 va con udt thi ta dung
thuit ngit “u6t chdng w6t”. P3i v6i mdy in nhiéu mau
thuit ngit “u6t chong w6t thudng dugc st dung.

N&u myc phii déu va tdng mau nim ddng vi tri (toa do)
ta goi d6 12 tinh trang nhan muc tot.

Mic khic, n€u tdng mau mong mudn khong dat dugc thi
tinh trang nhan muc da bi sai (x40 tron). Di€u nay ciing
x4y ra ddi v6i tat ca cdc mau myc pha khic. Hiu qua 1a
khodng phuc ch€ mau bi thu nhd va ¢6 nhitng sdc mau
khong thé tdi tao dugc.

Néu do day 16p muc in diing thi vi tri (toa dd) cdc mau
Cyan, Magenta va Yellow dugc dit ding, n€u khong thi
toa d6 cic mau Red, Green, Blue khong thé dat dugc do
16i trong viéc in chdng mau trong qud trinh in.
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Biéu d6 mau CIE dudi day cho thdy dnh hudng clia su
nhan myc kém hay thit ty chong mau khong ding 4dnh
hudng dén chat lugng 5 in. Ving tring cho thdy khodng
tong phuc ché bi thu hep lai do 18i clia sy nhin muc.

0.7

0.6

0.5

0.3

0.2

0.1

a0y AP e
N 450800380 111111
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 X

43




2.5.2 Thir tv mau in

Hinh minh hoa du6i day cho thdy cdc két qua clia ba lan
in chdng mau khac nhau ciia mau Cyan va Magenta do
viéc thay ddi thit tw chdng mau giita ching.

O vi du dau mot 16p muc mau Magenta dudc in trén may
in mot mau 12 mau in dau tién. Sau d6 16p muc in mau
Cyan dugc in chdng 1én sau khi 16p myc thit nhi't da khod
(ki€u in uét chong khd). P9 day 16p myc ciia hai mau
déu 1y tuwdng, sy truyén muc t6t va toa d6 mau mong
mudn dat dugc yéu cau.

Vi du thtt hai cho thdy viéc in chdng mau trén mdy in
nhiéu mau. Pau tién mot 16p muc Magenta dudc in trén
gidy kho (16t chdng kho). Sau d6 16p muc in cyan dugc
in 1én trén 16p muc Magenta van con udt (ki€u in udt
chdng u6t). Ngudc lai véi 16p muc in Magenta dugc chap
nhén t6t bdi gid'y in, sy nhan 16p muc cyan khong dat (do
viéc ddi thit ty in mau trong qud trinh in chong mau). K&t
quad, ta s€ c6 moét mau do c¢6 nga xanh. Trong thi du thi
3, kiéu in U6t chdng uét ciing duge sit dung nhung thay
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d6i tht ty in chdng mau (in chong Cyan 1én Magenta).
K&t qud, ta ¢6 mau xanh ngé do .

Khi in chong 4 mau thi thi ty mau Cyan-Magenta-
Yellow- Blackthong thudng dugc chdp nhan la tiéu
chuén. Thi ty in chdng mau nay ciing 14 co sé dé dicu
chinh d6 séch clia myc in trong qud trinh sdn xudt muc.

Pé gidm thi€u cdc 16i do sy nhan myc giy ra, trong mot
s6 trudng hop dic biét, ban in nén dugc ki€m tra k§
ludng truGe khi gdn 1én. LAy vi du, d6i véi cdc ving mau
tong nguyén két qué in s& &t hon khi in cdc mau nhat
truGc va mau dam sau.

Dic biét, diéu nay dugc 4p dung khi in chdng cdc nén
tram vdi nén tdng nguyén. PAu tién nén tram nén dudc
in truc 1én gidy tring roi sau d6 mdi in nén ddm hon
1€n trén no.

2.6 Cac dai kiem tra in

P& ki€m sodt chit lugng in trén cd s& cic dit liéu do
dudc, cdc ddi kiém tra in phdi dugc in cling v6i hinh 4nh.
Cdc dai ki€m tra nay dudc ché tao va cung cip tir cdc
vién nghién cttu in va cdc nha cung cip thi€t bi in. Tuy
nhién chi c6 cdc ban gdc dugc cung cAp tr nha sdn xuit
mdi c6 thé dung dugc con cdc ban phim dugc sao chup
lai khong ddm bdo dugc cdc thong s§ ki€m tra.

Cdc dai ki€m tra in hién dang c6 sin cho cdc mdy in tir
4 d€n 8 mau. Céc dai kiém tra in cho viéc in hon 4 mau,
sO lugng cdc 6 nifa tong va 6 ki€m tra kéo dich sé& it di
nhung ting cdc 6 in tdng nguyén va cin bing mau dé
ki€m tra sy cAp muc.

TAt ¢4 cdc dai kiém tra in bao gdm nhiéu phan t& ki€m
tra. Phan ti€p theo sé& trinh bay cdc 6 ki€m tra quan trong

nhat cia ddi ki€m tra mau CPC ctia Heidelberg, cdc dai
ki€m tra cia FOGRA va BRUNNER.

45




2.6.1 Cac & kiém tra tdng nguyén

Cédc 6 kiém tra tong nguyén cho phép kiém tra do dong
déu phii muc. Cdc nha sdn xuadt khuyén cdo ngudi sit
dung nén dit 1an lugt mdi 6 ki€m tra tong nguyén cho
tirng mau cdch nhau bing véi ving phii muc (P6i véi
may cla Heidelberg 1a 32,5 mm). Bing cdch nay ta c6
thé st dung 6 kiém tra tdng nguyén véi cic thiét bi ki€ém
sodt ty dong.

2.6.2 Cac 6 kiém tra in chdng mau

Cédc phin tif nay dudc thi€t k& cho viéc ki€m tra va ddnh
gid tinh trang nhadn muc bing mit ciing nhu mdy do.

2.6.3 Cac 0 can bang mau

Ngudi ta phan biét giita 6 nén va 6 tram cin bing mau.
O 6 nén, k&t qua in chong cla cdc mau Cyan, Magenta
va Yellow phdi cho ra mau den gan trung tinh. K& bén &
nay 1a 6 in bdi nén mau den dé so sanh.

Khi d6 day 16p muc dat yéu ciu, thi ty in chong mau
dudc chuin héa va sy gia ting ting thi binh thudng thi
cdc 6 in chdng mau Cyan, Magenta va Yellow phdi xdm
ké cd 6 chong mau tdng nguyén ciing nhu & céc ting thi
khdc nhau. Céc gid tri tang thit khac nhau dudc st dung
bdi cdc nha sdn xud't d€ tao nén cdc 6 chdng mau véi gid
tri tang thit cla tiing mau phdi hgp sao cho ching tao ra
mau xam:

Heidelberg 70% Cyan 60% Magenta 60% Yellow
FOGRA 28% Cyan 21% Magenta 19% Yellow

Brunner 50% Cyan 41% Magenta 41% Yellow

Cdc 6 can bing mau ciing dugc dung dé kiém tra cin
bing xdm ty dong cho cdc mau Cyan, Magenta, Yellow
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2.6.4 Cac & kiém tra tang thi

Tuy thudc vao nha sin xuét, cic 0 ki€m tra tﬁng tha
chita cdc gid tri tAng thit tram khdc nhau.

Qua cdc dif liéu do dugc tir cdc & ting thit va o tong
nguyén ma su gia ting ting thi¥ va dd tuong phan in
dudc tinh todn.

Heidelberg Fogra Brunner
75% 40% va 80% 50% va 75%

70% 40% 80% 50% 50% 75%

2.6.5 Cac 0 kigm tra kéo dich va dup nét

Cac dudng vach song song nhau dugc dit & cac goc do
cho phép ngudi thg in ki€m tra biing mit va mdy do mat
do cédc 16i kéo dich hodc dip nét (xem chuong 2.2.1).

2.6.6 Cac 6 kiém tra qua trinh phai ban

Céc 6 ki€m tra qué trinh phdi ban dudc thiét k& d€ kiém
tra bing mit. Cdc phin ti ki€m tra 1a cdc dudng ké cuc
manh va dudng ké 4m ban ciia ching ciing nhu cdc viing
tram vGi cdc gid tri tram ghi sdn trong d6. Trén cd s& su
xuét hién clia cdc dudng manh ma ta danh gid dudc do
phan gidi, trén co sd do d6 16n cac hat tram trén ban dé
ki€m tra sy khdc biét giita né va gia tri tram chudn trén
phim ma ta x4c dinh dugc dd thi truyén ting thd.

99.5% My

99% Oy

98% By

:30 :__

4/0 5 L
FOGRA PMS Dudng ban Brunner Am ban Brunner
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M4y do mat do thau minh
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Po mat do 12 phuong phdp do ré va phd bi€n nhat trong
linh vuc ché bdn va in. Cic mdy do mat do dudc dung
nhu cdc thi€t bi cAm tay hay dudi dang cdc thiét bi do tu
dong (cdc mdy do mat do quét).

C6 hai loai mdy do mat do dugc dung cho cdc muc dich
khac nhau:

Cédc mdy do mat do thdu minh dugc dung trong ché
ban dé do do den ctia phim (d€ trong).

Cic may do mat dd phan xa dugc ding d€ do hinh anh
in (d€ che).

Trong phan dudi diy, cdc nguyén Iy 1am viéc clia mdy
do mat do phan xa sé dugc mo ta chi tiét hon.

3.1 Nguyén ly do
cia may do mat do phan xa

Trong k¥ thudt do mat d6 phan xa, 16p muc in sé& dugc
chi€u sdng bdi mot ngudn siang. Tia sang di qua 16p muc
trong va dudc hap thu mdt phan. Phin dnh sdng khong
dugc hap thu bi phan tdn nhiéu bdi nén gidy in (hoic cic
vat liéu khdc). Phian dnh sdng phan xa nay lai di qua 16p
myc mot 1an nita va lai bi hap thu. Phan dnh sdng con lai
khong bi hap thu s& di dé€n bd cdm nhin clia mdy do va
dugc chuyén thanh tin hiéu dién. K&t qué cla viéc do
v6i mdy do mit do phan xa dugc thdong bdo dudi dang
cac don vi mat do.

Trong qud trinh do, cdc hé thong thau kinh dugc dung dé
tap trung 4nh sang. Céc kinh loc phan cuc dung d€ tranh
su khdc biét trong cdc gid tri dugc do tifr bé mit muc in
coOn udt va da khd. Cdc kinh loc mau thich hgp dugc
diing cho cdc mau do (Xem thém phan 3.2.1)
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Giay

Hinh vé trén gidi thich nguyén ly nay, 14y mot mang muc
mau do 1am vi du. Mot cdch ly twdng, 4nh sdng tring
chi€u téi bao gdm cédc phan phd Red, Green, Blue biing
nhau. Muc in chifa cdc hat mau hap thu phan phd Red va
phan xa phan phd Green va Blue ma ching ta goi 12 mau
Cyan (Cyan=Green + Blue). Cic mdy do mat do dugc
diing dé do trong pham vi khodng hap thy ctia mdi mau,
ndi mat d§ va do day 16p muc tudng quan chit ché vdi
nhau. Trong vi du ctia chiing ta, mdt kinh loc Red dugc st
dung chi cho cdc tia sing Red di qua va chédn cac tia sing
Blue va Green lai.

Mat do ctia mot 16p muc chi y&u phu thudc vao céc hat
muc, mat d tip trung cia cdac hat muc va do day cta I6p
muc. D6i véi mot loai muc, mat do 1a phép do do day 16p
myc chit né khdng cho ta bi€t gi vé mau sic clia muc.
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3.2 Sit dung cac kinh loc trong do mat dd

3.2.1 Cac kinh loc mau va cac kinh loc d§ sang

Céc kinh loc mau trong mot mdy do mat do dugc dung
phi hgp v6i hiéu qud hdp thu cla cdc mau Cyan,
Magenta va Yellow.

Céc tiéu chudn chung nhu DIN 16 536 va ISO/ANSI 5/3
xdc dinh cdc bing truyén phd va cdc vi trf tudng Ging ciia
sy truyén qua tdi da.

Cdc kinh loc mau bang rong va bang hep dugc néu ra &
day lién hé d&n tiéu chudn A va T trong ISO mdt cich
tuong ng. Cac kinh loc bang hep phai dugc st dung vi
su khdc biét k&t qua do clia cdc loai kinh loc clia cdc nha
sdn xuat khdc nhau thdp hon so véi kinh loc biang rong.

Cac kinh loc mau phai luon dugc chon lya sao cho mau
ciia n6 1a mau bu cia mau muc in dugc do. Mau den
dugc do véi mot kinh loc thi gidc dudc diéu chinh cho
phil hdp v6i cdm nhan d6 sdng phd ctia mit ngudi.

Cédc mau dic biét dugc do vdi kinh loc cho gid tri do cao
nhat.

Muc in Mau kinh loc
Cyan Red
Magenta Green
Yellow Blue

Ba hinh minh hoa duéi diy cho thdy cdc dudng cong
phin xa phd clia cic mau Cyan, Magenta va Yellow
cung cdc kinh loc mau tuong tng theo DIN 16 536.
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Giay

A Hudng tan xa

~— Phuong dao déng

3.2.2 Cac kinh loc phan cuc

Céc mdy do mat do c6 thé dugc dung d€ do ca 16p muc
u6t 1dn khd. Cac mau muc u6t cé6 mot bé mit phang va
chéi sdng.

Trong sudt qua trinh kho, myc in hoa hgp véi ciu tric
khong déu din ctia bé mit gidy va hiéu qud phan chi€u
bi gidm di. N&u mot 16p myc dudc do lai sau khi da kho
thi k&t qué do sé khac.

P& loai trir hiéu #ng nay hai kinh loc phan cuc véi cdc
dudng chéo nhau dugc 1ip ngang qua dudng di cla tia
sang. Cac kinh loc phan cuc chi cho phép dnh sdng dao
dong theo mdt phuong nhat dinh di qua va chin lai cdc
séng 4nh sing dao dong theo phuong khdc. Mot phan
cdc tia sdng dugc phan cyc bdi kinh loc phin cuc diu
tién s€ phan xa theo hi€u tng tir 16p myc tic 1a khong
thay ddi phudng dao dong clia né. Kinh loc phan cuc thit
hai dugc dit & géc 90° so véi kinh loc phin cuc dau tién
dé chin cdc tia sing phdn xa ngugc lai theo hiéu ng
guong nay.

Tuy nhién céc tia sing xuyén qua 16p myc va bi phan
chi€u bdi 16p muc hay nén vat liéu in s& mat phuong
phan cyc ban ddu clia chiing. Vi 1& d6 chiing ¢ thé di
qua kinh loc phin cuc thi hai va t6i bd cAm nhén tin hiéu
cia may do mat do.

Biing cdch chiin cdc phin t 4nh sdng phdn xa tif bé mit
muc in con U6t ta c6 thé cé dugc gia tri do xap xi bing
nhau cho muc in con uét va da kho.

Do bi chin bdi cdc kinh loc phan cyc nén cdc tia sing tGi
dugc bd cdm nhin cia mdy do sé it hon. Vi lé d6 céc
gid tri do dugc tir cdc mdy do c6 kinh loc phan cuc s€
thap hon khi do bdi cdc mdy do khic.
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3.3 Cac gia tri do trong phép do méat dé

Céc may do mat do hién thi cdc s6 do cia ching cho mat
do muc D dudi dang sd logarit. P6 12 ty so logarit giita
4nh dugc hap thu bdi mot nén trdng tham chiéu* véi
lugng siang dugc hap thu clia 16p muc dude do. Trong
thyc t€ cdc s6 liéu mat do myc hau nhu dudc goi chung
la “mat do”.

Gia tri mat dd myc dugc tinh todn theo cong thic sau:

D=lgL

B

Hé s6 phdn xa B dudc tinh todn nhu sau:

le,
B=

lew

lew l&s
100%

50%

ey
b= le. 100%

Véi Le, 1a mot lugng sdng phdn xa tif myc in va Le, 1a
lugng sdng phan xa tif nén tring tham chiéu.

Hé s6 phdn xa B 1a ty s giita 4nh sdng phdn xa tr mot

miu do (myc in) va tif mot di€m tring (gid tri tham
chiéu).
Vi gid tri B dugc tinh todn theo nhu trén, mat do dugc
tinh theo cong thic sau:

1 1

D=1lg— =1g — =1g2=0.30
gB gO.S g
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dugc chon @€ 1am chudn hay lam miu
tham khdo. Xin tham khdo thém tai liéu
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In truong BH SPKT TP. HCM.




C6 mot mdi tuong quan chit ché gitta do day 16p muc va
mat do muc. Hinh vé& duéi day cho thdy riing v6i d day
16p muc tdng, su phdn xa dnh sdng gidm va gid tri mat

do tdng.
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Do thi dudi day cho thd'y mdi tuong quan gitta do day 16p
muyc va mat dd muc ctia 4 mau cd ban trong in offset.
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Pudng thing ditng ddnh dau khodng d6 day 16p muc xap
xi 1um thudng dugc ding trong in offset. D6 thi ciing cho
thay ring cdc dudng cong mat do doc & phan dau va rat
ngang khi do day 16p muc cao nhat dat dugc. Tir do day
16p myc nay trd 1én hau nhu khong c6 sy gia ting mat do
muc ndo nita thAm chi néu viéc do dudc thuc hién trén
mot hop chita dy muyc thi gid tri mat do cling sé khong
cao hon. Tuy nhién, d¢ day cia I6p myc nay khdng con
thich hgp cho in offset.
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3.4 Do mat do

3.4.1 Lay diém zero trén giay tréng

Trudc khi bit dau do, cdc may do mat d6 phai dugc dinh
chuin vé zero trén nén tring clia gidy (nén tring tham
chi€u) d€ loai trir cdc 4nh hudng vé mau sic va dic tinh
bé mit clia gid'y Ién viéc xdc dinh do day 16p muc in.

Vi muc dich nay, mat do cda gidy tring lién hé d€n “nén
tring tuyét d6i” dugc do va s6 do ndy dugc xdc lap la
zero (D=0.00).

3.4.2 Mat d6 tong nguyén

S6 do trén mot ving tdng nguyén dudc coi nhu mat do
tong nguyén (DV). N6 dugc do trén dai kiém tra qud
trinh in dugc in trén td in dit thing géc v6i hudng in.

< . . A g 2, . [N . N z
Ngoai cdc phan t& ki€m tra khdc, dai kiém tra in con ¢6
cdc 6 tong nguyén cho c& 4 mau c¢d ban va néu can thiét
cdn ¢6 cdc mau bd sung.

Mat do tdng nguyén cho phép ki€m tra va duy tri do day
16p muc déu din (trong khodng dung sai nhit dinh) trén
toan bd td in va qud trinh in.

3.4.3 Mat do tang thi

Mat do tang thi dugc do trén cdc 6 tang thi clia dai
ki€m tra in. Trong viing do khodng 3 d&n 4 mm c6 sy
phdi hop gitta cdc diém tram va nén tring cda gidy,
giong nhu khi dugc nhin bdi mit ngudi.

Gi4 tri do dugc 1a mat do muc tai mot gid tri tAng thit
(% dién tich di€m tram). Ty 1& giita dién tich clia cic
diém tram va tng dién tich bé mit tai ving dudc do
cang I6n thi d§ day I6p muc cang cao va gid tri mat do
tang thit cang 16n.
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3.4.4 Dién tich che quang hoc hiéu dung

(gia tri tang tha trén to in)
Khi viing tram dugc do bing mot may do mat do, nd
khong phai 1a do che phu dién tich hinh hoc tifc 1a ty 1&
dién tich giita cac diém tram va nén tring cla gidy ma
la do do che dién tich quang hoc hiéu dung.

Su khdc biét gitta d§ che dién tich hinh hoc va do che
dién tich quang hoc hiéu dung & chd 1a cd khi quan sat
14n khi do mat do thi phan 4nh sdng chi€u t6i di vao trong
nén gidy tai cic di€ém khong dugc in bi gii lai bén dudi
cdc hat tram trong qué trinh phdn xa va coi nhu dugc hap
thuy.

Hiéu tng nay dugc goi la “su tdn quang”. N6 lam cho
cdc diém tram xuat hién vé& phuong dién quang hoc to
hon kich thudc that cia né. PO che dién tich quang hoc
hiéu dung phdi hgp cd do che dién tich hinh hoc ldn sy
gia tdng di€n tich quang hoc.
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3.5 Dinh lugng

Tt céc gia tri do mat do tong nguyén va mat do tang thd,
sU gia ting tAng thi va do tuong phan c6 thé tinh todn
dugc. Tuy nhién dau tién tat ca cdc thi€t bi do phdi dugc
cn chinh vé zero trén nén gidy tring.

3.5.1 Gia trj tang thi trong in

Twr cac gid tri mat do tong nguyén (DV) va gid tri mat do
clia tang thit dudc do (DR), gid tri tang thit (% dién tich
di€m tram) cda t5 in Fp ¢6 thé tinh dudc bing phuong
trinh Murray - Davies

Fo(%) = _} : }gw .100

3.5.2 Su gia tang tang thi

Su gia ting tang thit Z(%) 12 hiéu so gifta gid tri tAng thit
do dugc trén 3 in (Fp) va gid tri ting thit da bi€t trén
phim (Fp).

Z(%) = Fo - Fr

3.5.3 Do tuong phan in

Do tuong phén in tuong ddi cling dudc tinh tir gid tri mat
dd tong nguyén DV va mat do tong tram DR. Gid tri DR
§ day t6t nhat nén dugce do & tong 34 (Tong 75%).

DV-DR 100

K%)= =1y
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3.5.4 Su nhdn muc

Su nhan myc dudc tinh todn tif cdc gid tri mat do tong
nguyén cho mdi mau riéng biét, né ciing dugc tinh tir cdc
0 mau tdng nguyén dudc in chdng 2 mau va 3 mau trén
thang kiém tra in tuong Gng véi thi tu mau in.

Su nhan myc dudc tinh todn biing cong thiic sau cho thay
ty 1& % sy truyén mot 16p muc nay 1én trén mdt 16p muc
khdc. Mau nim bén dudi (mau in diu tién 1&én gidy) dugc
coi la ¢6 tinh trang nhan myc 100%.

3.5.4.1 In chdng 2 mau

FA: (%) = % . 100

>
véi

D,,, Maitdd myc in ctia cd hai mau

D, Mat do muc cda 16p muc in ddu tién
D, Mit dd muyc cia 16p muc in sau cling

Chii y: TAtca cdc mat do muc phai dugce do véi kinh loc
mau bu danh cho mau in tha 2.

3.5.4.2 In chdng 3 mau

véi
FA3 (%) — D1+2+3 - D1+2' 100
f Ds
D o3 Mat @0 muc in cia cd ba mau
D, Mait dd muyc cia 16p muyc in sau cling
D,,, Matdd myc cla hai I6p myc in dau tién

Chii y: T4t ca cdc mat dd muc phai duge do véi mot kinh
loc mau bu danh cho mau in thi ba.
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Cong thifc trén ciing dugc diing trong bo phan kiém tra
chit lugng CPC 21 ctia Heidelberg. Thém vao dé con c¢6
cdc phuong phap khac d€ tinh todn viéc nhan muc. Tat
ca cdc phuong phdp nay dang con la cdc van dé tranh
luan, do céc gid tri dat dugc hi€u mot cich qud cing
ngic. Tuy nhién, d€ so sdnh giita cdc 1an in va dic biét
la gifta cdc tg in trong cung mot dgt in thi ching thuc sy
c6 ¥ nghia. Gid tri FA cang cao viéc nhin muc cang tot.

3.6 Tiéu chuan hoa trong qua trinh in

In offset 12 mot qud trinh gdm nhiéu giai doan tir khi
nhan miu cho d&n khi ra sdn pham in cudi cling, nhu' ch&
ban, in thlt, phdi ban, in that.. Trong mdi giai doan clia
qué trinh, kich thudc clia cdc phan ti in sé& thay d6i : cdc
diém tram s& 16n hon hodc nhd di, cdc dudng trd nén
manh di hay day hon.

Su thé hién tiéu biéu cho mdi budc trong qua trinh ¢ thé
dugc mo ta bing cdc dic tuyén truyén dnh, thong dung
nhat 1a cdc dic tinh phoi ban va dic tinh in.

Muc dich clia cd qué trinh ch€ bdn 13 1am cho t5 in ra
gi6ng mau. O giai doan trudc in tat cd cdc y&u t8 bi€n
d6i clia 4nh in giy ra bdi ché ban c6 thé dugc b tri.
Tuy nhién, vi hiéu qua kinh t&, diéu nay chi c6 kha ning
néu s6 lugng dic tinh truyén dnh it di.
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Vi 1& d6 viéc tiéu chuén hod trong in chi nhim vao viéc
xdc dinh mdt lugng nhd cdc dic tinh truyén 4nh sau cling
v6i 1 dung sai thdp d€ c6 dugc qué trinh ché€ ban dat chit
lugng cao, chi phi thdp ma khong phai ban tim nhiéu vé
cdc dic tinh clia thi€t bi phoi bdn hay cdc thiét bi in riéng
ré.

TAt ca cac budc trong qué trinh phdi nhim vao muc tiéu
nay va tinh 6n dinh cda né phai dugc theo doi lién tuc.
Céc dai ki€m tra in, ki€m tra ban va dic biét 1a cic may
do mau & mdy in 12 nhitng cong cu rit quan trong dé dat
dugc muc ti€u nay.

3.6.1 Cac hé thong tiéu chuan hoa

z LN A ~ A R 2 2 ~ N
C6 nhieu hé thong tiéu chuan hod khic nhau. Tat ca déu
nhdm vao cing muc dich: tao ra céc t& in c¢6 hiéu qud vé

sz N ~, . NP4 .
gid thanh, chat lugng in cao va On dinh.

Cdc huéng din cho viéc tiéu chuin hod trong nganh in
dang dugc cdc nha cung cAp va cdc vién nghién ciu
khdc nhau cung cip. Thi du, cdc huéng din vé tiéu
chuin dugc bién soan bdi Vién FOGRA - Hiép hoi
nghién citu vé cong nghé in va ché& ban ctia CHLB Diic
- dai dién cho Hi€p hdi in CHLB brc.

Kh4i niém nay dudc md t4 chi ti€t trong 4n ban dudc
minh hoa & hinh k&€ bén “Huéng din tiéu chuin hod qua
trinh in offset - Céc huéng din cho viéc ché€ bdn va in”.
An bin (A4 nay) va mot phim video dugc xui't ban bing
hai thi ti€ng Anh va Dic. Dya trén 4n bdn nay Khoa K§
thudt In Truong Pai hoc Su Pham K¥ thuat Tp. HCM
da bién soan gido trinh “Thicc hanh kiém tra chdt lugng
in offset”
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3.7 Céac gidi han cia may do mat do

Ciing gidng nhu k§ thuat tich mau, cdc may do mat do
hoat dong vdi cdc kinh loc dudgc diéu chinh cho phii hgp
v6i 4 mau cd ban. Chiing cung cAp mot gid tri tuong ddi
vé d6 day 16p myc nghia 14 ching khong do sy thé hién
quang hoc ctia mau.

X : thich hgp cho cdc mau co ban

® : thich hgp cho cdc mau dic biét Mév do mat do Mév do m?‘lu
() : thich hgp 1 phan PP. kich thich PP. Do phd
Cong thiic muc °

Diéu chinh muc

e Trén cd sd cdc tiéu chuin X (o) X o X e
e Trén cd sd cdc dai ki€m tra in thit X (o) X e X e
e Trén co sd cdc sd liéu chi y&u (X) (o) X o
e Trén cd sd ban in thi X o X e
e Trén co s cdc ddi ngAu nhién X o X o
e Trén co s§ dit liéu hinh 4nh (qud trinh ché ban) (X) (o) X o
e Xéc dinh myc in thich hgp (X) (o) X o
Hoa hdp mau (so sdnh) X (o) X o
Kiém soat qua trinh in

e Trén cd s O tong nguyén X (o) X o X e
e Trén co s 6 tang thi don sic X (o) X e X e
e Trén co s 6 tang thi in nhiéu mau X) X o X o
e Dua theo hinh dnh X o X o
e Xic dinh cdc y€u td sai héng do muc X e X o
® Xic dinh cdc thay ddi cia gidy in X e X e
Do dac

e Mit d6 tong nguyén X (o) X (o) X o
e Su gia ting ting thit X (o) X (o) X o
¢ Sy nhian myc (tudng doi) X (o) X (o) X o
e Sy nhan muc (tuyét doi) X o X o
e Hién tugng meta X o X o
e An tugng cAm nhin X o X e
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Céc y€u t6 nay dit ra mdt sd gidi han nhat dinh cho
viéc tng dung cic mdy do. Bang phia trén liét ké céc
linh vuc 4p dung tiéu bi€u khi so sanh v6i mdy do mau
va mdy do phd.

Mot bat Idi chl yé&u clia phép do mat dd 1a cdc mat do
mau gidng nhau khong nhat thi€t din t6i cdc cdm nhan
quang hoc gidng nhau. Pay 1a trudng hgp khi cdc chat
liéu mau dudc so sanh cho thiy su khdc biét giita ching
v6i nhau. Vi 1& d6 cdc gid tri tham chi€u c6 thé khong
dugc 18y tir cdc ban in thit hay cdc miu khic.

Céc han ché ctia 3 kinh loc mau Red, Green, Blue 13
twong ddi quan trong. Khi cic mau miu dudc phdi tron
bdi nhiéu hon 4 mau cd ban thi viéc do cic mau bd sung
tré thainh mot van dé nan gidi. Trong hiu hét cdc trudng
hop, khong c6 kinh loc nao thich hdp cho cdc mau bd
sung nhu thé két qua 1a cdc gid tri mat do muc do dugc
qué thap va sy gia ting tang thi cling sai.

Viéc st dung cdc mdy do mat dd ciing bi phé phéan khi
ki€m tra mau trén cd sd cdc 6 tang thit chdng nhiéu mau
nhu 13 cdc 6 ki€m tra sy cAn bing xdm. Néu mot 6 cin
biang xdm dugc do vé6i 3 kinh loc mau thi cdc gid tri mat
do muc dat duge khdc véi cac gid tri nhan dudce khi do
riéng tirng mau bing kinh loc danh cho né. Piéu nay xay
ra vi mdi mdt mau myc trong 3 mau myc in s& gép phan
vao tong mat do muc va cdc mau cd ban khong phai 1a
nhitng myc in hoan hdo (hdp thu hoan hdo 1/3 viung
quang phd thiy dugc va phin xa 2/3 con lai) nén chiing
s& hap thy thém cdc khodng phd ma 1& ra ching khong
dugc hap thy.

Cac mdy do mat do rat hitu ich trong viéc theo ddi qua
trinh in cila mdt mdy in 4 mau. Trong tAt ¢4 cdc trudng
hop khic cdc may do mat d6 déu bi gidi han khi st dung.
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MAu mau Pantone xdm am 1

Hai vi du dudi day cho thiy cac mau bd sung duge do vdi
m4dy do mat do nhu th€ nao.

1.0

0.5

0.0

400 500 600 700 nm

Tong mau “xdm” dugc trinh bay § diy ¢6 dd phan xa
tuong ddi cao, hoi gidm di vé phia khodng phd Blue (380
- 500 nm). Do vy gid tri mat dd cao nhat (0.17 ) dudgc do
v6i mot kinh loc mau Blue. Gi4 tri thdp nay khong thé
thay d6i mot cach d& dang, vi thay ddi do day 16p muc
chi din t6i lam thay ddi khong ddng ké mat do. Vi le dé
trén thyc t€ cdc mau nhat chi y&€u duge dinh gid bing
mit trén co s§ t§ in khach hang dong y va dugc diéu
chinh thd cong.
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400 500 600 700 nm

1.0

B

0.5

-

400 500 600 700 nm

0.0

C4c mau bd sung HKS 8 va HKS 65 & vi du thit 2 nay c6
su khac biét hoan toan vé tong mau va cé thé thiy dudc
tir dudng cong phin xa phd ctia né. Pdi v6i cd hai mau
sy hap thu trong pham vi phd Blue (380 - 500 nm) 12 16n
nh4t. Va k&t qud 12 mat dd cao nhdt (1.6 cho mdi mau)
dugc do biang kinh loc mau Blue. Do vay céc gid tri mat
do biing nhau dugc do bdi cing mot kinh loc mau khong
c6 nghia 1a cdc tobng mau clia ching nhu nhau!

Vi vay sy thé hién ctia mot mau chi c6 thé ddnh gid dugc
bgi phép do mau.
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Nhu da dé cap & phan “Cac hé thong phan loai mau”, c¢6
3 gid tri can thi€t d€ xdc dinh mau mot cich ro rang. Céc
phép do mau md ta cdc gi4 tri nay dudc x4c dinh nhu thé
nao va ching lién hé v6i nhau ra sao? Tuy nhién, dicu
kién tién quy€t 12 cdc mau nay phai c6 thé do dudc. Vi
th€, viéc do mau va cdc phép do mau lién hé qua lai mot
cach tryc tiép.

4.1 Po mau

Céc mau dude do bing phuong phép kich thich 3 gia tri
mau gidng nhu cdm nhin ca mit ngudi hoic do phd
phén xa.

V& nguyén tic, cAu tao cla c4c thi€t bi do mau phdi tuan
theo phuong thifc tuong tv mit ngudi nhin mau. (Xem
hinh trang bén)

Muc (miu do) dugc chi€u sing bdi mot ngudn sdng phat
xa. Mot phan 4nh siang chi€u tdi bi miu do hap thu va
phin con lai phdn xa. Anh sing phan xa dugc mit ngudi
thu nhan. Khi d4nh sidng chi€u t6i mit, cdc t€ bao hinh
nén nhay vdi cdc mau Red, Green, Blue bi kich thich va
dudc cdc t€ bao than kinh thi gidc chuyén tin hiéu kich
thich tGi ndo bo cho phép cdm nhan mau.

Ti€n trinh cdm nhan mau ty nhién nay dugc mo phdng
lai trong cdc thi€t bi do. Trong qud trinh do 4nh sdng
dugc chi€u téi miu do. Anh sdng phin xa di qua mot hé
théng 6ng kinh va t6i bd cdm bi€n, bd cdm bi€n nay
ding @€ do cudng do 4nh sdng cia mdi mau va chuyén
tin hi€u cdm nhian dugc cho mdt mdy tinh. Tai d6, cdc tin
hiéu nay dugc doi chi€u vé6i gid tri cAm nhin tuong Gng
clia 3 loai t&€ bao hinh nén trong mit ngudi dudc xdc dinh
theo chuin quan sit cia CIE. K&t qud nhin dudc 1a cdc
gid tri kich thich X, Y va Z. Sau cung, cic gid tri nay
dugc chuyén ddi thanh cdc do mau hay cdc toa do cia
cdc khong gian mau khéc (thi du nhu CIE LAB hay CIE
LUV).
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Pié€m tring tham chi€u: 12 diém tring
duge chon d€ lam chuén hay lam mau
tham khéo.

4.2 Cac gia tri kich thich 3 thanh phan/
Piém trdng tham chiéu

Trong do mau, viéc xdc dinh cdc gid tri kich thich 3
thanh phin tir cdc vat phan xa hoic phit xa doi hdi
nhitng diéu kién phai dugc chuin hod trudc. Hiu hét cdc
diéu kién dugc chudn hod nay dugc nha sdn xuit thi€t bi
do du ki€n cd y dé ngudi st dung dirng quan tAim xa hon
nita. Tuy nhién, trong phép do mau clia vat thé c6 3 yéu
t6 thudng thay ddi va phai dugc ngudi st dung diéu
chinh, d6 la: di€m tring tham chiéu, loai 4nh sdng va
ngudi (chli thé) quan sat.

Thong thudng, cdc gid tri do mau lién quan t6i do tring
tuyét doi. Vi thé, viéc can chinh chinh Ia cin chinh cdc
don vi do 1an lugt theo mot dd tring tuyét ddi theo
ly thuyét. Ngugc véi phép do mat do, gidy chi dugc
diing nhu diém tring tham chi€u trong nhitng trudng hop
ngoai 1¢.

4.3 Cac diéu kién chiéu sang chuan

Khong c¢6 4nh sdng - khong c6 mau sic. Nhung di€¢u ndy
ciing c6 nghia loai 4nh sdng d6 4nh hudng dén viéc cam
nhan mau cla ching ta. Mau sic cla dnh sing dugc xdc
dinh bdi thanh phan quang phd cda né.

Trong ty nhién, 4nh sdng mit trdi, tuy theo thdi tiét cling
nhu miia va tiing thdi diém trong ngay déu c6 4nh huéng
dén thanh phan quang phd 4nh sdng. Cdc nha dao dién
phim hodc nhi€p anh gia thudng phai dgi mot thdi gian
dai cho d&n khi diéu kién chi€u sing dat dudc nhu ¥ ho.

Hon nita, c6 su khdc biét trong thanh phan quang phd
clia den chi€u sdng nhan tao. Mot vai loai dén tao ra 4nh
sdng hoi ngd sang do trong khi loai deén khéc tod ra dnh
sdng hoi ngd sang luc hodc xanh nhat.

St phan xa phd va cdm nhin mau thay ddi tuy thudc vio
diéu kién chi€u sdng. Do d6, viéc xdc dinh cdc gi4 tri kich
thich 3 thanh phan phéi dyva trén co s d4nh sdng chun.
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400 500 600 700 nm

Theo tiéu chuén, sy phan b8 cudng do sang cho cic loai
dnh sdng khdc nhau ndm trong khodng gita 380 va 780
nm (cdch nhau tirng khoang 5 nm). Hinh minh hoa & trén
cho thdy sy phian bd phd cho cdc ngudn chiu sing
chuin A, C, Dy, va Dy

Cdc ngudn chi€u sdng chudn C, Dy, va D¢ tuong dong
nhu dnh sdng trung binh ban ngay vdi cudng dd buc xa
cao nhit § ving mau tim. Hinh minh hoa k& bén cho
thdy thanh phan cla nguon sdng Dgs. MOt ngudn chi€u
sang chuin A c6 cudng dd dinh (cudng d6 cao nhat) nim
trong viilng mau Red thi n6 ngd dd (4nh sdng budi chiéu
va den dién)

73




4.4 Ngudi quan sat chuan
Cac dudng cong phdi hgp mau

Mbi ngudi c6 3 dudng cong phdi hgp mau dé u6c lugng
cdc mau Red, Green va Blue. P3i v6i nhitng ngudi nhin
mau binh thudng thi cic dudng cong nay hau nhu gidng
nhau. Vi th€, cdc mau chi dugc cdm nhan khic nhau tai
cdc vung bién. Thi dy, vin ¢6 nhitng mau dugc ngudi
nay cdm nhin la xanh nga luc, nhung ngudi khdc lai cho
12 luc ngé xanh. B¢ 1a 1y do tai sao, d6i v6i viéc do mau,
cin thi€t phdi dinh nghia mot c4 nhan v6i cdm nhin vé
mau binh thudng dugc xem nhu 1a “ngudi quan sit
chudn”. Mot loat cac cudc thit nghiém toan dién v6i mot
0 lugng 16n cho nhitng ngudi nhin mau binh thudng
dugc ti€n hanh vao nim 1931. Trén cd s& thit nghiém
nay, cic dudng cong phdi hgp mau X, y va z dugc xéc
dinh va trd thanh céc tiéu chudn qudc gia va qudc t& nhu
DIN 5033 va ISO/ DC 12 647.



Viéc nghién cttu dugc ti€n hanh cho ngudi quan sit §
g6c 20 . Géc quan sat trong boi cdnh cdc tiéu chudn clia
phép do mau la géc nhin vao mot vung mau dang dugc
quan sdt (xem hinh vé& bén). Thi du: n€u mot ving mau
¢6 dudng kinh 3,5cm dugc quan sdt § khodang cach 1m thi
g6c nhin mau chinh xdc 1a 29,

Niam 1964, cudc thi nghiém tuong tv da dudc ldp lai
nhung vdi géc quan sat 10°, va cling nhu trudc, cic két
qua dudc trd thanh tiéu chuin bd sung. Ngudi ta con goi
g6c quan sat 10012 “ngudi quan sat chudn 1964,
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4.5 Do mau bing may do phd

Céc gi4 tri mau tiéu chuin dugc tinh tir dudng cong bic
xa ctia ngudn sing S(L), phan xa phd do dudc tir mot
mau do (1) cling nhu 1a cdc dudng cong phdi hgp mau
X (A), ¥ (A) va Z (1) clia chuin quan sat.

Dau A dé giita 2 diu ngodc don cho thiy riing viéc tinh
todn phu thudc vao budc séng A ctia dnh sdng (vd: trong
buéc song gitta khodang 400-700 nm, cach khodng 5 nm).
Trong budc dau tién cla viéc tinh todn, cdc gid tri clia
ham bifc xa clia ngudn chi€u sing chuin S(1) dudc nhan
v6i gid tri phd phdn xa B(L) ciia miu do cho mdi budc
séng. K&t qua 1a c¢6 dudng cong mdi - dudng cong kich
thich mau @(0).

O budc th hai, cdc gid tri tor dudng cong kich thich mau
dugc nhan véi cdc gid tri tir dudng cong phdi hgp mau
X (L), ¥ (L) va Z (L). K&t qué cho ra 3 dudng cong mdi.

Cudi cung, bing phép tich phan va nhan véi cdc thong
s6 dugc chudn hod, cic gid tri kich thich 3 thianh phan X,
Y, Z dudc tinh tif cdc ving nim trong dudng cong bang
phép tich phan khi€n né c¢6 khd ning moé td mau do mot
cach chinh xéc.
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Ngudn sang

l Nhan véi
Phd phan xa

l Bang

Dudng cong
kich thich mau

l Nhan véi

Pudng cong
phdi hgp mau

l Nhan vai

Phép tich phan
va chudn hoa

l Bang
Cac gia tri
kich thich
3 thanh phan




4.6 Khoang sai hiét mau AE

Khoang sai biét mau la phép do khoang cach giira hai vi
tri mau trong khong gian mau (thi du gita mau trén bai
maiu va mau trén tJ in).

Khéng gian mau CIE di dudc gidi thich trong chudng
“Céc hé thong phan loai mau”. Nhung khong gian mau
nay c6 mot nhuge di€m chd y&u, d6 1a: khdng phai tat ca
cdc mau dugc cdm nhian bdi mit ngudi tai cdc vi trf khdc
nhau déu c6 @6 khdc biét tuong ng vdi viéc cdm nhan.

MacAdam, mot ngudi My da nghién ctu sy kién nay
trong mot loat cac thi nghiém. Ong da phan tich va minh
hoa céc két qué theo hinh sau. Hinh vé& cho thay cdi goi
12 hinh elip MacAdam dugc phéng dai gip 10 1an. Vi
khong gian mau CIE 13 khong gian mau 3 chiéu nén hinh
elip thuc su 12 cdc khdi elip. Kich thudc clia cac khdi elip
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nay la mot sy do dac tir ngudng cam nhin cta cic do
léch mau (mdi khdi elip duge nhin tir tim va cho tirng
tong mau riéng biét).

Hé thdng nay khong dugc st dung trong thuc t& dé udc
lugng khodng sai biét mau vi né ngu y ring c4c dung sai
c6 thé chdp nhin dugc déu khic nhau giita cic tong
mau. PE viéc tinh todn khodng sai biét mau ddng tin cAy
hon, can phai c6 mot khong gian mau, trong d6 nhitng sy
khdc biét vé mau dugc cAm nhan nhu nhau déu c6 cling
mot tri s6 nhu nhau. CIE LAB va CIE LUV Ia hai hé
thong c6 vu di€ém nhu thé. Chiing dugc phat trién bing
cdch chuyén d6i todn hoc tir khong gian mau CIE.

Thong qua sy chuyén ddi nay, cic khoi elip MacAdam
véi cdc kich thuc khdc nhau dude 4nh xa 1én cdc khoi
cAu c6 kich thuéc giong nhu nhau. Bing cdch nay,
mit ngudi cdm nhén sy sai biét mau cho tit cd cdc mau
nhu nhau.

Vao nam 1976, cic khong gian mau CIE LAB va CIE
LUV- cdc khong gian mau st dung thong dung nhat
trong nganh in dugc tiéu chuin hod qudc t€.
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470, ‘
4501, "400-380

Hinh minh hoa cho thdy cdc vi tri clia c4c truc a* va b*
ctia khong gian mau CIE LAB trong bing mau xy.

Céc khong gian mau khéc nhu hé thong CMC va khong
gian mau Munsell cling dugc st dung tai My.
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4.6.1 Khdng gian mau CIE LAB L*

Khong gian mau CIE LAB dudc st dung nhiéu nhi't cho
viéc do mau vat thé (muc in), thi du, dé pha mot cong
thitc muc hay ki€m tra chit lugng in. Cdc tdng mau
va d§ bao hoa mau dugc v€ trén cédc truc a* va
b*. Truc a chay tif -a* (Green) dén +a* (Red) va
truc b chay tr -b* (Blue) dén +b* (Yellow).
Truc do sdng L* c6 gid tri tir 0 (den & ddy) dén
100 (tring & dinh).

Hinh minh hoa dudi ddy chi khong gian mau
CIE LAB dung dé do mau cdc vat thé. Vi né
12 két qua ctia qua trinh chuyén ddi nén hinh
dang ctia n6 khac véi khong gian mau CIE.
Ciing vay, hinh dang ctia mdi gid tri d) sdng
thay ddi v6i L*. -a’

b*

Trong hinh minh hoa, mit cit ngang qua khong gian mau
CIE LAB cho thiy cic mau clia vat thé cé gid tri d6 sdng
L*=50. Ving mau Green dugc thu hep lai va ving mau
Blue dugc thiy rd hon.
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Trang
L*=100

Yellow

b(
Red

L*=0
Pen

D3&i v6i nhitng ngudi st dung trong thuc t&, gidn dd nay
rit can thiét.

L* = 75.3 ¢6 nghia 12 mdt mau sdng nim giita vang va
dd cd c6 gid tria* =51.2 va b* =48.4. Vi lé do, ta c6 thé
dodn diy 1a mOt mau cam sdng.

Két qua: Mau tham chi€u va mau do ¢6 vi tri khdc nhau
trén khong gian mau nén mau cia ching khic
nhau.
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Trang
L*=100
/%0
a
48472 __
b*
pd

AL*
@ | Giatri

|
U753 77 =700

Su khdc biét v& vi tri mau c6 thé duge phén loai nhu sau:

A E ndm giita 0 va 1

A E nidm giita 1 va 2

A E ndm gitta 2 va 3.5

A E ndm gitta 3.5 va 5
A E 16n hon 5

Vi viéc chuyén ddi khong tuyén tinh nén cdc quy luat
cta khong gian mau CIE khong dp dung dugc cho khong

gian mau CIE LAB.

Thong thudng su khac biét
nay khong thé cdm nhin
dugc.

Khéc biét rat nhd, chi cdm
nhin dugc bdi ngudi c6
kinh nghiém.

Khic biét tuong doi, c6 thé
cam nhian dugc bdi ngudi
khong c6 kinh nghiém.
Khéc biét 16n.

Khéc biét rat 16n.
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Két qua tinh dugc:

AL* =753-70.0 = 53
Aa* = 512-550 = -3.8
Ab* = 484-540 = -5.6
A E*ab

V5.32 + (- 3.8)2 + (-5.6)?
8.6



4.6.2 Khdng gian mau CIE LUV

Khong gian mau CIE LUV ciing dudc tao thanh qua sy
chuyén ddi tir khong gian mau CIE nhung s dung cong
thitc chuyén d6i khic. Ba truc toa do dugc xdc dinh
bdi cdc gid tri L*, u* va v*,

Vi khong gian mau CIE LUV va CIE LAB Ia két
qué clia su chuyén ddi khac nhau nén ching cé
hinh dang khdc nhau. Ca hai khéng gian nay
déu dudc dung d€ do mau cla vit thé (xem
hinh minh hoa).

Hinh minh hoa dudi diy cho thdy, mit cdt
ngang qua khong gian mau CIE LUV cho céc
mau cla vit thé cé dd sing L* = 50 (xem
Chuong 4.6.1). Vung mau Green trén khong
gian mau CIE LUV dudc dinh vi gan tAm hon so
véi khong gian mau CIE LAB, hon nira, ving mau
Blue rong hon.

v*

Khong gian mau CIE LUV thudng dugce dung cho viéc
ddnh gid mau trén man hinh (thi du nhu trén mdy quét
hay mdy tinh). Uu di€ém ctia né 13 c6 sy chuyén ddi
tuyén tinh d€ ti't cd cdc tinh cin ddi ctia khong gian mau
CIE dugc gift nguyén khong ddi (khdc v6i khong gian
mau CIE LAB).



4.6.3 Khdong gian mau CIE LCH

Thudt ngr CIE LCH dudc st dung khi toa d6 cuc C
(khodng cédch so véi tim) va géc tong mau h dugc ding
thay cho cdc truc toa d§ Cartesian a, b hay u, v trong

khong gian mau CIE LAB hay CIE LUV. Khong gian
mau CIE LCH 12 khong gian mau bd sung.

Do sang L* giif nguyén khong d6i.

Cuong do mau C¥ dugc tinh bdi cong thifc:

Cx =Va*? + b2,

Géc tong mau h¥ dugc tinh bdi cong thiic:
b*
h = arctan (a*)'

D6i v6i khong gian mau CIE LUV viéc tinh todn ciing
tuong ty.

Du6i ddy 1a sy md td so luge v6i gid tri mau do giong
nhu vi tri mau trong Chuong 4.6.1.

L*
100

- 90
- 80
Ist
L 70
- 60

a*0® | 50

- 40

- 30

- 20

- 10

270°
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Vi tri mau thue:

L*=75.3
C*=70.5
h*=43.40,




4.6.4 Hé CMC

CMC la mot cach ude lugng sy khdc bi€t vi tri mau trén
khong gian mau CIE LAB, dugc phat trién tai Anh nim
1988 bdi Uy Ban Do Pac Mau Sic cia Hiép Hoi Céc
Nha Ché Tao Mau Va Thudc Nhuom. N6 khdong md ta
s cam nhdn khdc biét mau (nhu CIE LAB hay CIE
LUV).

Thong thudng sy thay ddi mau gan truc do sdng dugc
cdm nhan nhiéu hon sy thay ddi vé dd bao hoa mau. Hon
nita, sy khac biét do bdo hoa mau dé dang dugc chiap
nhdn hon 1a géc tong mau.

Hinh vé cho thdy nguyén Iy dédnh gida mau CMC cho cic
vi tri mau khac nhau trong khong gian mau CIELAB.
Mbi hinh elip chi ra cdc vi tri véi sy khdc biét mau
khong ddi phit hop vdi cong thitc CMC. Ta c6 thé thiy
ro rang 1a cdc hinh elip (khodng dung sai trong khong
gian mau CMC) trong viing khong gian mau nhoé hon so
véi hinh elip tai ving c6 d§ bao hoa cao. Thém vao dé
hinh dang cla chiing dugc thi€t 1ap sao cho géc tdong
mau nhd hon § dd bao hoa mau. Cdc hinh elip cling ¢
khd ning dugc diéu chinh riéng ré giita sy khac biét do
sang va tong mau. Sy di€u chinh nay dudc thyc hién bdi
hai hé s6 1 va c. (11a hé s6 do do sang va c I1a hé s§ do
ludng tong mau thudng = 1). Nganh cong nghiép dét
thudng dung ty 1& [ : ¢ = 2 : 1 diéu nay c6 nghia Ia su
bi€n ddi gap ddi vé d6 sing s& dugc chap nhan nhu do
bi€n ddi vé tong mau.

Ty 1& nay c6 thé ddp tng dugc cic nhu ciu dng dung
dang dudc ban luan. Vi vay céc gid tri vé& sy khéc biét vi
trf mau c¢6 y nghia va c6 thé so sdnh dugc chi trong mdi
lién hé véi cdc hé sd do ludng.
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b6 sang

L*
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4.7 Hé Munsell

Munsell dd phét tri€n mot hé thdng phan loai mau véi
khodng cdch vé sy khdc biét mau déu nhau vdo nim
1905. Trong hé thong ndy cdc mau dudc sip x€&p theo
tong mau, do sdng va do bao hoa mau. C4c tdbng mau co
ban la Red, Yellow, Green, Blue va Purple (d6 tia). Hé
thong dugc phat hanh vao nim 1915 du6i dang “Sach
mau Munsell” cho 40 tong mau, 4nh sdng loai C va miu
in trén gidy sdng va bong md.

Néam tong mau cd ban lai dugc chia nhd ra thanh 100
tong, mdi tdng c6 16 dd bao hoa mau va 10 mic dd sang.
Hinh minh hoa cho thdy mdt mit cdt 40 tong mau. Két
quéa cho ra mdt khéng gian mau khéng binh thudng, vi
doi véi mot s6 mau va gid tri do sdng khong bao trim tat
cd moi viing do mau.

-100
. 90
. 80
L 70
L 60
- 50
L 40
L 30
L 20

- 10

Toa ddo mau Munsell khong thé chuyén sang toa do
mau CIE.

Céc hé thong phan loai mau sau nay Ia c4c thé mau DIN
(DIN 6164). H&¢ Mau Ty Nhién NCS, hé mau cia Hiép
Hoi Quang Hoc Hoa Ky OSA va hé mau thi€t k€ RAL
(RAL-DS).
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4.8 Phuang phap kich thich
ba thanh phan mau

CAu tao clia cdc mdy do kich thich 3 thanh phin mau
gidng v6i ciu tao clia mdy do mat do. Thay vi dung 3
kinh loc mau Red, Green, Blue va kinh loc thi gidc dé
loc mau den nhu mdy do mat dd ngudi ta phdi hop nhicu
kinh loc &€ mo phéng 3 dudng cong phdi hdp mau X, v,
Z.

Tuy nhién cdc mdy do mau theo phuong phdp kich thich
3 thanh phan mau c¢6 d6 chinh xdc tuyét doi thip hon
mdy do phd vi cdc dudng cong phdi hgp mau cé thé duge
mo phong chinh xdc hay khong con tuy thudc va sy
chi€u sdng chuin. Tuy nhién, chiing thich hop cho viéc
ddnh gid sy sai bi€t mau vi trong trudng hgp nay céic gid
tri tuyét ddi khong cin thié€t phdi c6 do chinh xdc.

Thém vao d6, cdc thiét bi ding d€ ché tao mdy do theo
phuong phép kich thich 3 thanh phin mau ré hon nhiéu
s0 v6i mdy do phd.

Viing do dudc chi€u sing vdi dén c6 cdc thinh phan
quang phd gidng nhu 4nh sdng chuin. Trong vi du dudi
day cua ching ta, mau Cyan dang dudc do.

Phd phan xa dudc do bing viéc phdi tron 3 kinh loc khac
nhau va gid tri kich thich X dudc do véi kinh loc Red, Y
vdi kinh loc Green va Z vdéi kinh loc Blue.

Sau khi do cdc gid tri kich thich c6 thé dugc chuyén do6i
sang khong gian mau (CIELAB hay CIELUV) d€ c6 thé
dénh gid sy khédc bi€t mau.
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Giay

Nguyén tic do cia mdy do mau kich thich

ba thanh phan.

4.9 Po mau phd

Trong ti€n trinh do mau phd toan bd quang phd thy
dugc tir 380 dén 780nm déu dugc do. Anh sdng phdn xa
tir 16p myc in dugc tich thanh cdc thanh phin phd bing
mot thi€t bi nhi€u xa va dugc do bing mdt loat cic bd
cam bién.

Tuy thudc vao do chinh xdc yéu ciu ma sy dong nhat
clia 4nh sdng chi€u t6i dudc do theo tirng khodng 1 nm,
5 nm hay 10 nm. Cédc gid tri kich thich X, Y, Z dudc tinh
tif cdc phd phan xa dugc do. P& tinh todn, cdc dudng
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cong phdi hgp mau sé dudc luu trong may tinh. Vi nhitng
dudng cong nay dugc mo phong bdi cac kinh loc nén do
chinh xdc tuyét ddi cia may do phd rdt cao. Tuy nhién,
ching dit hon nhiéu so véi cic mdy do theo phuong
phép kich thich 3 thanh phan.

Ngoai do chinh x4dc tuyét doi cao, mot wu di€m 16n cta
phuong phdp do mau phd 13 né c6 thé doc dugc cic gid
tri kich thich theo tit ¢4 cdc loai ngudn sang va tit cd cic
chuin quan sit néu cdc gia tri d6 dugc luu trong may
tinh. Hon th€ nita ching c6 thé tinh mat d6 mau cho tat
ca cédc tiéu chudn kinh loc.

Cho dé&n nay phudng phap do phd da dudc 4p dung nhiéu
trong nganh cong nghiép ché tao muc in.

Trong qud trinh nghién muc, cdc nha sdn xudt muc phdi
tuan thd nghiém ngit theo cic miu mau cho truée. Piéu
nay rit quan trong trong trudng hgp muc in da dugc tiéu
chuin hod. Trong nhitng trudng hdp nhu thé cic miu
muc phai dugc do bing mdy do phd va ty 1& phdi tron
cdc loai myc in dudc tinh todn trén mdy tinh qua chuong
trinh tinh todn ti 1€ muyc pha tron.

Tru6c day trong cdc nha in ngudi ta khong thé khai thic
t6i wu may do phd bdi vi chiing qua dit va cong kénh
cling nhu khong thé st dung ching mot cich truc tiép
cho cdc mau cd ban. Vilé dé ching chi dugc st dung dé
do cdc mau dic biét va ki€m tra nguyén vat li€u (thi du
gid'y va myc in) va ngudi ta da khong quan tAm st dung
chiing trong viéc ki€m sodt chat lugng in.
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Nguon sang

4.10 Nguyén Iy do cia bd phan kiém tra
chat lugng phd CPC 21 cia
Heidelberg

Tai Drupa nim 1990, hang Heidelberg 1a nha sdn xuat
dau tién va duy nhat gidi thiéu mot bd phan do phd cho
mdy in offset: CPC 21, bd phan nay dudc ndi tryc ti€p
v6i cdc mdy in offset qua bd phan ki€m tra mau ty dong
tir xa CPC 1.

Trong qu4 trinh do, mot dau do sé& quét qua ddi ki€m tra
mau dé do phd cla tit cd cdc phan t¥ kiém tra, cdc
ngudn sing trén chuin A, C, D50 hay D65 va cdc chudn
quan sat 1931 va 1964 c6 thé dugc st dung.

Nguyén ly do cia bo CPC 21 dugc mo ta trong hinh vé
dudi day.

Guadng cau
budng di
clia tia sang

Gudng nhiéu xa




Trudc tién, ngudn sdng dugc chi€u t6i mau in qua guong
phén xa hinh ciu § géc t6i 45°. Anh sang phin xa tai géc
00 huéng d€n guong chuyén hudng rdi di qua mot sgi cap
quang din sing tir ddu do d€n mdy do phd. Tai d6 d4nh
sing phan xa tif mau do dudc tach thanh cic mau phd
bdng mdt bd phan nhiu xa dnh sdng hoat dong nhu mot
lang kinh.

Cic diod quang s& do sy phan bd biic xa trén toan bo dai
quang pho thay dudc (tir 380 d&€n 730nm) va gdi két qua
dén mdy tinh theo phép do mau. K&t qui dua ra dudi
dang cdc gid tri kich thich X, Y, Z va cdc truc toa dd mau
X,yvay.

Céc gi4 tri c6 thé dugc ddi qua cic khong gian mau
CIELAB hay CIELUV. Sau khi cdc gid tri do dugc tir
mau in dugc so sdnh vé6i cdc gid tri tham chi€u da dudc
thiét 1ap tr trudc (d€ ki€m tra xem khodng dung sai AE
c6 phit hop khong), cic yéu cau sita d6i s& dugc chuyén
qua CPC 1 dé n6 truyén tin hiéu dén cic 16 cip muc ciia
cdc bd phan in d€ chiing ti€n hanh diéu chinh ngay lap
tuc.

4.11 Cac dai kiem tra mau va in thir
4.11.1 Cac dai kiém tra in thir

Cdc t0 in thir khéng qua in th{ trén mdy in offset ngay
cang dugc st dung nhiéu, vi chiing ré hon va c6 thé tao
ra nhanh hon céc tJ in thi bing mdy in offset. C6 nhiéu
phuong phdp in thit khac nhau, tat cd cdc phuong phédp
nay déu khdng ding muc in offset. Tuy nhién, cdc chat
tao mau dung in thi (thi du nhu bdt hodc myc nude) va
muyc in offset khdc nhau vé thanh phan.

Hing Heidelberg di phdt trién mot dai ki€m tra in thi
dic biét (xem hinh v& dudi day).

Black Cyan Magenta

CM ' CM 70% B 70% C 70% M CM C M
-
. o m

© 1990 HEIDELBERG CPC Proof
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D4i kiém tra nay c6 cic 6 vudng tdng nguyén mau Den,
Cyan, Magenta va Yellow, cdng véi cdc 6 ting thit 70%
cho mdi mau, cic 6 ki€m tra viéc truyén myc va cic o
xdm gdm c6 70% Cyan, 60% Magenta va 60% Vang.
Thém vao d6 con c6 cic phan tif giao dién gitp cho viéc
doc ty dong cédc gid tri tham chi€u trong CPC 21. Khi cdc
phan tif ndy dugc bo tri vira khdp, tit cd cdc phan ti
ki€m tra s& dugc ghi nhan. Trén co s& nay, cdc gid tri
dugc do c6 thé dudc luu trit nhu céc gid tri tham chiéu.

4.11.2 Cac dai kiém tra mau

D4i kiém tra mau cho viéc do dac dic biét véi CPC21
cling dugc phét trién bdi hing Heidelberg va bao gém
cdc phan tir do ki€m tra in thi (ngoai trif cdc phan tif giao
dién). Thém vao dé cac phan ti do ki€m tra viéc phoi
ban cho viéc phoi bdn chudn ciing c6 sin.

Hing Heidelberg cung cAp 3 dai kiém tra mau khic
nhau: dai ki€m tra in loai 4GS (gdm cdc 6 ki€m tra xdm
va cdc 0 tong nguyén) cho in 4 mau, dai ki€ém tra loai
6GS cho in 5 va 6 mau va dai kiém tra loai 8GS cho in 7
va 8 mau.

Dit liéu vé cdc dai ki€ém tra mau va ki€m tra in nay clia
cdc bd phan do mat dd cii hon loai CPC 2-01 dudc luu tri¥
trong CPC 21.

Ngudi st dung ciing c6 thé nap cic dii kiém tra in bd
sung bang phuong phdp thii cong.
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4.12 Kiém soat muc véi CPC 21 ciia
Heidelberg

CPC 21 cho phép 3 dang kiém tra muc:
Ki€m sodt viéc do miu trén co sG cdc & xdm.
Ki€m sodt viéc do mau trén cd s& cdc 6 mau tong
nguyén hodc 6 tang thi.
Ki€m sodt viec do mat do trén cd s§ cdc 6 mau tong
nguyén va 6 tang thi.

4.12.1 Kiém soat mau qua cac & xam

Nhu da dé cap & chuong 2.4, viéc can bing mau 12 tiéu
chuin quyét dinh d€n cdm nhan quang hoc clia mot hinh
4nh in. Céc 16i v& cAn bing mau c6 thé thiy ro rang &
cdc & xam. Vi I& d6 ta c6 thé st dung cdc 6 xam lam co
s& diéu chinh phép do ciing nhu dé€ kiém tra va theo doi
tinh 6n dinh cta qu4 trinh in. C4c phép do mau thuc su
thich hgp cho viéc nay nén cdc muc in Cyan, Magenta,
Vang nén dugc ki€m tra theo phép do mau trén cd s6 cic
0 xdm (néu c6 thé dudc nén ding cic tong 3/4).

Céc tiéu chudn trong nha in 1in cdc gid tri tr dai kiém
tra in thit c6 thé dugc st dung nhu céc gid tri tham chiéu.
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Hinh trén cho thAy man hinh hién thi cia CPC 21. Toa
d6 ctia mau tham chi€u dugc hién ra trén mit phing toa
do a-b § goc trén bén trai.

Trong vi du cua chiing ta né dugc dinh vi § tim tdc 1a
nam trén truc sing. Vong tron 16n & giita man hinh cho
thdy viing xung quanh toa d0 mau tham chi€u dugc
phéng 16n. Ba vong tron ddnh diu dudng bién clia 3
khodng dung sai AE gin, trung binh va rdng. Truc do
sang dudc dit gin mép bén phdi clia man hinh ciing
tuong ng v4i toa dd mau tham chi€u va § day 3 khoéng
dung sai ciing dugc ddnh ddu. Mdi mdt dau thap dinh
d&u vi tri ca cdc viing mau léch vé phia Yellow - Green
va sang hon.

Né&u su sai 1éch 16n hon khodng dung sai AE cho phép
cdc bo phan xi 1y sé& tw dong tinh todn viéc chinh sita can
thi€t cho mau Cyan, Magenta va Yellow. Thém vao viéc
do phd & 6 xdm, viéc do phd & cdc 6 kiém tra mau Cyan,
Magenta va Yellow ciing nhu cdc tri s6 phd doc dugc
clia cdc 6 chong mau tong nguyén ciing dudc tinh todn.
Theo cach nay, tit ca cdc y&u td lién quan ciing phdi cin
nhic k§ ludng. Viéc chinh sita trén mdy in sé& dugc thuc
hién ty dong qua b phin ki€m sodt CPC 1.
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4.12.2 Kiém soat mau vdi cac 6 tdng nguyén

Viéc kiém tra cdc mau tong nguyén néi chung thich hdp
hon cho mau den va cac mau didc biét.

Mau den chti y&€u énh hudng d&€n do sing. Vi mit ngudi
c6 khuynh huéng nhay véi cdc bi€n ddi vé do sing hon
12 vé mau, mau den c6 thé dugc ki€m tra trén cd sd cdc
0 tong nguyén. Kinh nghiém cho thdy ring 4nh hudng
clia mau den I1én viéc cAn bing mau cin thiét phdi dugc
luu y dén.

Cdc mau in b3 sung da s§ dugc in riéng biét va in nén
A A A 2 e A N R
tong nguyén nén cé thé cam nhan va chinh stra d€ theo
ddi né trén co s§ cdc 6 tong nguyén.

Nhung & cdc 6 ki€m tra tdng nguyén viéc do phd va tinh
todn mau c6 nhiéu vu diém hon so vdi ki€m tra bing
viéc do mat do: né c6 thé xdc dinh mot cach chinh xdc
cdc tdbng mau chuin cé dat dudc hay khong. Hon thé nita
cdc toa do mau tham chi€u c6 thé dugc nap vao dudi
dang tri s6 hay bing viéc do cdc miu. Piéu nay khong
thé thuc hién dugc bing viéc do mat do mau.

Sau 1an do dau tién CPC 21 cho biét cic toa d0 mau
tham chi€u c6 thé dat dudc v6i mot mau miu hay khong.
Né&u khong, su khic biét toa do6 mau cé thé x3y ra
AE s€ dugc thong béo.

possible
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Hinh trén cho thdy man hinh cda CPC 21 khi ki€m tra
cdc 0 tong nguyén. o} phia trén bén trdi 1a toa d0 mau
tham chi€u trén mit phing toa do a-b, vong tron § giita
man hinh 12 viing phéng 16n cho thiy cdc toa d6 mau tdt
nh4t s& dat dugc vdi dung sai nhd nhit AE so v6i

. possible
toa d0 mau tham chiéu.

Toa d6 cia mau tham chi€u theo 1y thuyét dudc danh
d&u bdi mot vong tron (Trong thi du trén truc Red nim
thing géc vdi truc Yellow).

Néu c6 cdc do léch vudt ra ngoai khodng dung sai cho
phép céc diéu chinh cin thi€t s& dugc tinh todn lai bing
mady tinh.

Céc sO liéu phd clia cdc 6 mau tdng nguyén don hay cdc
6 mau tang thi don dugc ding d€ tinh todn.
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4.12.3 Kiém soat mat do tong nguyén

Thém vio céc dif liéu mau, cic mdy do phd ciing c6 thé
thi€t 1ap cdc gid tri mat do cho bat ky kinh loc mau nao.
Pé hd tr¢ cho ngudi st dung, bd phan CPC 21 cia
Heidelberg ciing cung cAp cdc gid tri mat do mau doc
14p vdi cdc loai hinh kiém tra.

Dic biét doi véi cac 1énh tai bdn, cdc gid tri tham chi€u
mat d6 mau dd dudc tinh todn roi thi viéc ki€m sodt mat
do tong nguyén ciing dudc st dung.
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4.13 Céac wu diém ctia phép do mau

doi vai in offset
Du6i day 1a cdc tong két sau mot cude thim do vé cic
vu di€m chd yé&u clia phép do mau cho in offset:

= Céc s6 liéu do gan gidng nhit v6i cdm nhan chli quan
v€ mau.

1 Cac phép do mau la mot ky thudt udc lugng mau doc
1ap véi qud trinh in tlr giai doan ch€ bin qua tit ca cdc
giai doan in thi va cudi ciing 14 kiém tra chi't lugng.

m Céc gid tri tham chi€u mau ciing c6 thé dugc dua ra
du6i dang s6. Mot giao dién cho bd phan ché ban da
¢6 sdn.

m Céc gid tri tham chi€u mau c6 thé 1dy truc ti€p tir
mau do.

2 2 7 N 2 7 R LN N
0 Chi ¢6 cdc phép do mau mdi c¢6 thé diéu chinh mau
mot cdch khach quan.

w Céc phép do mau c6 thé kiém tra mau trong mdi lién
hé dén hinh 4nh (thi du nhu qua cdc 6 x4m) ma khong
qua cdc gid tri dinh chudn mau dic trung va khong cin
cdc gid tri luu tri.

» Biing cdc phép do mau, tit cd cdc muc in, thAm chi
2 N - A ~, 3 2 e e R ~ 2
cdc mau ddc biét rat sdng c6 thé dudc ki€m sodt chinh
2, N R .
xdc va on dinh.

= Su gia ting tang thit dudc phat hién mdt cach ddng tin
cdy bdi viéc do mau phd, thAim chi ddi véi viéc sk
dung cdc loai muyc dic biét.

= Kiém soét viéc in san lugng an toan hon vi c6 thé

phét hién dugc nhitng thay ddi trong vat liéu in, cin du
trong myc va hi€n tugng méta.
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