ISSN 2029-4638

Moksliné-praktine konferencija

INOVACLJOS LEIDYBOS,
POLIGRAFIJOS IR MULTIMEDIJOS
TECHNOLOGIJOSE 2017

2017 04 13-14
straipsniy rinkinys

Scientific-practical conference
INNOVATIONS IN PUBLISHING, PRINTING
AND MULTIMEDIA TECHNOLOGIES 2017

Kaunas, 2017



Scientific committee

Ph.D. Professor Yurij Sergeevic Andrejev

(Moscow Polytechnic University, Russia)

Ph.D. Professor Georgij Petriaszwili

(Warsaw University of Technology, Poland)

Ph.D. Associate Professor Juozas Margelevi¢ius

(Kauno kolegija / Kaunas University of Applied Sciences, Lithuania)
Ph.D. Associate Professor Algiment Aleksa

(Kaunas University of Technology, Lithuania)

Ph.D. Associate Professor Renata Gudaitiené

(Kauno kolegija / Kaunas University of Applied Sciences, Lithuania)
Ph.D. Associate Professor Giedré Judita Rastauskiené

(Kauno kolegija / Kaunas University of Applied Sciences, Lithuania)

© Kauno kolegija, 2017



Contents

bangakos . U., ycbkoBa M.E., Pygak 10.B.

NPOrPAMMHOE OBECIMEYEHWE OMPEAENEHWNA NPEAEJSIBHOIO
HABYXAHWA MOBEPXHOCTW KPACKOTMEPEAAIOLWEFO CN1IOA OOGCETHOIO
PE3VIHOTKAHEBOIO MOJIOTHA

baknaruHa T.I.

MEPCMNEKTWBbI PA3BUTUA KOMIMAHWUW TETRA PAK

Cebruk A., Venyté I.

QUALITATIVE ANALYSIS OF MAGAZINES PRODUCTION OFFSET PRINTS............

MBaHoB M.

MHHOBALIMOHHbIE TEXHOJ1IOTA
B TPAOAPETHOW MEYATU

Hoffmann-Walbeck Th., Riegel S.
ADVANCES IN DIGITAL PRODUCTION WORKFLOWS

AnkoBckasna 0.C., ba6niok E.b.

OCOBEHHOCTW ©OOTOMONNMEPU3YIOLLINXCA NNACTUH,

BAVAIOLME HA KAYECTBO OJIEKCTOTPADCKON MEYAT veeeevvrerrressssseessrnns

Alkosnes b.C., Mpockypsakos H.E., Ctpenkos A.H.

MOJIHOTEKCTOBbIV MOWUCK MPN OBPABOTKE NEPUOANYECKNX
V30AHUN

Kaprtawesa O.A., Mauux M.W.
OCOBEHHOCTW U TEXHONOTMYECKME BO3MOXHOCTH

ONEKCOTPAOCKUX GOPMHDbIX MITACTUH HOBOIO MOKONEHUA...........c.coneee.

Kaprtawesa O.A., Caek [l.

CPABHUTEJIbHAA OLLEHKA CBETOYYBCTBUTEJIbHbIX O®CETHbIX

®OPMHbIX MIACTUH HA OCHOBE AHAJTM3A NX MOKA3ATENEM ...vvvvvrereseeens

Kuznetsov Y. V.

HALFTONING MYTHS AND REALITY. WHAT IS ADAPTIVE TO WHAT
IN SCREENING?

22

30

35

42

49

55

61



Kysosnesa O.B.

LUPU®T BPAMNA KAK MEYATHbIA CMNOCOB
MNEPEAAYU NHOOPMALIN 71

Kyzikaité R., Kabelkaité-LukoSevicé A.

RESISTANCE OF PAPERBOARD PACKAGING COMPRESSION WITH ADDITION
CREASING 75

Liuiza A., Poska M., Rimkuteé I.

MEASURING PLUGIN IMPACT
ON WORDPRESS PERFORMANCE 81

Prénaité G., Bivainis V.

AN ASSESSMENT OF DIGITAL AND TRADITIONAL FLEXOGRAPHIC PRINTS
QUALITATIVE PARAMETERS 85

MNpockypsakos H.E., KonecHnkosa A.C.

OLEHKA KAYECTBA LIOPOBOW MEYATU 90
Rastauskiené G.J., Seé¢ciliené I.M.

THE TRANSFORMATION OF MEDIA STUDIES
IN LITHUANIA 97

Sprindyté G., Pauziené K., Maciuliené D., Butauskas R.

SYNTHESIS OF TEHCNOLOGY AND MEDICINE:
3D PERIODONTAL MODEL FOR TEACHING 105

Sarlauskiené L., Sarlauskaiteé V.

DIFFERENT USES OF QR CODES
IN MARKETING & COMMUNICATION 110

Vanaga D., Kalnins M., Grinfelds U., Skute M., Fridrihsone V.,

THE“GHOSTING” DEFECT AS THE RESULT OF INTERACTION OF THE PAPER
AND PRINTING INKS. FROM SCIENCE TO PRODUCTION 119

Zagaraité K., Gegeckiené L., Kaubriené-Stunzéniené L.

RESEARCH OF DIFFERENT PRINTING TECHNOLOGY
ON TEXTILE 124




MPOrPAMMHOE OBECINEYEHUE OMPEAEJIEHNA
MNPEAEJZIbHOIO HABYXAHUA MOBEPXHOCTHU
KPACKOMEPEAAIOLLEIO C/10A OOCETHOIO

PESUHOTKAHEBOIO NOJIOTHA

banpakos [1. U., l'ycbkoBa M.E., Pyasax 10.B.
Bbicluas wKona neyatn n mMeananHaycTpun
MOCKOBCKOIO MOSIMTEXHNYECKOTO YHUBEPCUTETA

Abstract

Developed software of mathematical processing of the results of the swell-
ing surface offset rubber of the web. Estimated value of the degree of the
limit of swelling of the superficiality are invited to apply for an objective
assessment of the impact of the fluid on the properties of the web.
Keywords: offset rubber blanket, solvents, swelling, data bases, automatiza-
tion, processing of experimental data

Panee B paborax [1, 2] ObUI IpEIOKEH ONTHYECKHH METOH OIpeie-
JIEHUsl TPEAeTbHOTO HaOyXaHusi B PAcTBOPHUTENIAX IOBEPXHOCTH KPACKO-
nepexaaromero ciost (KC) odcernoro pesunorkaneroro mosorHa (OPTID).
Merox ocHOBaH Ha aHanu3e HU(PPOBBIX M300paKEHHH TOPLEBBIX CPE30B
00pasioB, NOIYYEHHBIX JI0 €r0 Ha0yXaHHs U BO BPEMs HEIIPEPHIBHOTO KOH-
TakTa ¢ pacTBopureneM. IIpenMymecTBo MeToAa 3aKII04aeTcs B TOM, YTO
3HauUeHHE MPEAETbHOr0 HaOyXaHHs MOBEPXHOCTH HE 3aBHCUT OT BPEMEHHU
HaOyxaHus, a cama nmoBepxHOCcTh KC, MCIBITBIBAET HAaMEHbILEE BIIMSHUE
tTkaHeBbIx cioeB OPTII Ha e€ maOyxanwme [1]. [Ipumenenue merona maér
BO3MOYKHOCTb TPOU3BOJUTH OOBEKTHBHYIO OLEHKY U CpaBHEHHE KadecTBa
OPTII no ux OTHOUIEHUIO K BO3JEHCTBUIO KHUJIKOCTEH.

ANTOpUTM ompeneNeHus napameTpoB HaOyxaHus moBepxHoctu KC
BKJIIOYAET 3KCIIEPUMEHTANbHBII U pacdeTHBIN dTamnsl [2].

Ha sxcnepuMeHTalIbHOM 3Tare Mojiy4atoT MUKpodoTorpapuu TOpLueBo-
ro cpe3a KC ob6pasua OPTII no HaOyxaHus U 1O UCTCYCHUU BBHIOPAHHOMN
MPOAOKUTENLHOCTH HaOyxaHus, Hanpumep, nocie 1, 3, 5, 10, 15, 30, 45
u 60 muH [3]. B Hauasne HaOyxaHusi BpeMEHHBIE HHTEPBAJIBI MEXKIY IOy~
yaeMbIMH (poTOrpadusiMU TOJKHBI OBITH HEOOJIBIINMH, YYUTBIBAS, YTO CKO-
pocTh HaOyxaHusl HanOoIbIIasl B €0 HadanbHbIN niepuo. Ha dotorpadusx
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BeIOUpatoT mo toimuHe KC He MeHee TpeX YpOBHEH OT ero MmoBEpPXHOCTH.
IIpu 3TOM HIKHUI ypOBEHB JOJIKEH COOTBETCTBOBATh rpanuie Mexay KC
U TKaHEBBIM cioeM. JInnuu ypOBHeﬁ MMPOXOAAT MO OAHUM U TEM KE MECTKaM
Ha (ororpadusx TOPLEBOTroO cpe3a UCXOJHOTO U HabyXxiero odopasiua. 3aremMm
OIIPEACIISAIOT PACCTOSIHUS OT IIOBEPXHOCTH IOJIOTHA JI0 BBIOPAHHOTO YPOBHS,
KOTOPBIC MPECTABIISIOT OO0 pa3mepsl i-ro yuactka KC. Yyactku Hymepy-
10T oT 1 10 « n », HaunHas oT noBepxHocTu KC. Pazmepr! yuacTkoB oT 1 110
N BO3pacTaroT. JHHBIN y4acTOK mpenacTarisieT coooit Tommmuy KC. Pasmep-
HOCTDB P OMPCACIICHNUN TOJIUHBI Y4aCTKa MOXKET 6I)ITb .]'l106a${, IMOCKOJIbKY
NPU pacyueTe CTEIEeHU ero HabyXaHus pa3MepHOCTH COKpamarores [3].

Takum 00pa3om, Ha SKCIIEPUMEHTATIBLHOM JTare oleHkn HaOyxanus KC:

— ¢ororpadupyroT TOpLEBOi cpe3 0Opasia 10 HabyXaHHS;

— HaMeyaroT KOJIMYECTBO BPEMEHHBIX MHTEPBAJIOB HAOyXaHU j, 1O UC-
TEUEHHUH KOTOPBIX MOIYyYatoT (poTorpaduu TOPLEBOTO cpe3a odpasia B Xoue
HaOyXxaHHs B KOJIMYECTBE «M», PABHOM YHCJy BbIOpPAaHHBIX BPEMEHHEIX HH-
TepBanoB HaOyxaHus. OOlee Y110 Moay4eHHbIX GoTorpaduii papuo 1+m;

[To ¢pororpadusimM onpenensor:

— pasmep i-ro ydactka KC 10 HaOyxaHus J,, paBHbIi pacCTOSHHUIO OT €T0
IIOBEPXHOCTHU 110 1-TO YPOBHS;

— pa3mep i-ro yyactka KC Sij B MOMEHT BpEMEHHU HaOyXaHUs t.

PacuerHbIii 3Tall HAYUHACTCS C ONPEICIICHHUS JOIK pa3Mepa i-ro yuacTka
@, ot o6meit TommuHbl KC nexoanoro obpasua: ¢, =8,/ 8 M 3aKaHYMBAET-
csl ompeliesieHHeM IpejiesibHoro Ha0yxanust nosepxHocta KC [2].

PacueTpl BKIIIOYAIOT OIpeZeeHNe CIIEAYIOIMX MapaMeTpoB KHHETUKU
HaOyXxaHHs:

H; — creneus HaOyxaHnus i-ro yuactka KC k BpemeHH t,%;

tj/ Hij — OTHOIIEHHE BPEMEHU HaOyXaHHs t. K cTeneHu HaOyxaHHs 1-TO
yuactka KC k atomy Bpemenu, MuH/%;

a 1 b, — cooTBeTcTBEHHO YIIOBOH KO3(POHUMEHT U CBOOOHBIN UIeH
JIMHEHHON perpecCUOHHON 3aBHCUMOCTH t./ H; or Bpemenu HaOyXxaHusI t,
umeromue pasmepHoctu: MuH/% u %. Kunernka HaOyxaHuUs, ONUChIBaAEMAas
TUNEepOOINYEeCKO 3aBUCUMOCTBIO CTENeHH HaOyxaHus OoT BpeMeHHu [4], B
YIIOMSHYTBIX KOOpAMHATAX MPEACTABISIET COOOH MPIMYIO;

H, = 1/a, — npenenbHoe Habyxanue i-ro yqactka KC, %;

a, u b(p — COOTBETCTBEHHO YIIOBOW KO3((GULMEHT U CBOOOIHBINH 4ieH
PErpecCMOHHOM 3aBUCHMOCTH H, | 0T ¢, , Meromue pasmMepHocTs %.

ITpupaBHsB @, HYJIIO, OJYYAIOT UCKOMYIO BEMYKMHY MPENEIbHOIO Ha-
Oyxanus nosepxnocti KC: Hy =b, .

Tpyno€mkuii mpouecc pyuHoi 00pabOTKU SKCIIEPUMEHTAIbHBIX JAHHBIX
MNpEAJIOKEHO 3aMCHUTH aBTOMATU3HWPOBAHHBLIMU paC'{éTaMI/I C IIOMOUIBIO
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CO3JIaHHOTO MporpamMMHoro obecnedenus. [Ipu ero pazpaboTke npumMeHeH
MPUHIIAIT MaKCUMAJIBHOTO OOJierdeHus o0paboTku pesyiasratoB. Cucrema
00paboTKH 3KCHEPUMEHTANIBHBIX JIAaHHBIX CO3[laHa B MPOrPaMMHON cpele
MS Visual FoxPro 9.0 [S]. B cucremy, Bo-IIepBbIX, 3aHOCST Ha3BaHUs HC-
cinenayembix oopasnoB OPTII u Bo3eHCTBYIONIMX HA HUX PACTBOPUTENICH, a
TaKkKe KOJUYECTBO y4acTKOB n, BbiaeneHHbIX B KC. Bo-BTOphIX, — HOMEpa
YYacTKOB 1, SKCEPHMEHTAJIbHBIE 3HAY€HUs O, BHIOpaHHbIE TEKYIHUE TIPO-
JOJIZKUTECIIBHOCTH Ha6yxaH1/151 tj M COOTBETCTBYIOIIHMEC MM 3HAYCHUA Sij JJIsA
KaXJaoro ydacTka. Ilo MEpE€ BBOJA IMCPCUUCICHHBIX HUCXOAHBIX HdaHHBIX
OCTAJIbHBIC BCIIMYMHBI NIpOoTrpaMMa BbIYUCIACT aBTOMAaTUYCCKHU, a UMCHHO!
¢, , 3HAYCHHS Hij u tj/Hij JUISL K&XKI0TO 1-ro yuyactka. Vcronb3yst u3BecTHbIe
(GhopMyITBI PErpecCHOHHOTO aHanu3a [6], A pacyeTa yriioBoro Ko3dduim-
€HT a, PErPECCHOHHOM 3aBUCUMOCTH tj/Hij OT t, BBIBE/ICHA bopmyina:

2

m : m m .
my - =%, - )
E‘H., ,z;‘ EH.J- (1)
H.i= 3

2
mzltj - ZEtj
i= =

ITocne naxoxaenus kodpduuenta a, mporpaMma paccauthiBaeT H_ .

[To Mepe HaxoXkIeHHsI yKa3aHHBIX TapaMeTpoB Bcex yyacTtkoB KC nzaer
aBTOMATHYECKUi pacueT ko3 QUIMEHTOB perpeccuonHoi 3apucumoctu H, |
OT , 110 TIOJTY4EHHBIM COOTHONIEHUAM (COOTBETCTBEHHO YIIOBOH Ko3(u-
LUEHT U CBOOOHBIN UJICH):

nzj(";u‘a " ffi:rs}- Z]ﬂ szf!"’f' (2)
_ = = i= 5
= . p El
HZ@,-}' = Z(ﬂ.-
i=1 i=l

ZH‘T —cz‘,z;q
i=]

by = H— —5— 3
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HTorom pacyetoB siBIIsIeTCS ONpPEAEICHUE NPEAEIbHOTO HaO0yXaHus Mo-
sepxnoctu KC, mockoneky H = b(P [2].

ITocne mocTaHOBKY 3a7a4M IO OIL[EHKE B3aMMOEHCTBHS 3aJaHHON Maphl
«OPTII — PacTBOpuTEIH)» MONB30BATENb 3aIyCKAeT IPOrpaMMy U B TIOSBUB-
LIYIOCS Ha SKpaHe MOHUTOpa TabJl. | 3aHOCUT B COOTBETCTBYIOLIE CTOIOIBI
HauMmeHoBanue obpasuna OPTII u pacTBopuTens, a Takxke, MOCIE aHAIU3a
(ororpaduii TopLeBoro cpesa oopasiia, KOJIUYECTBO YU4aCTKOB, HA KOTOPbIE
pasout KC.

Tabnuya 1.
3aoanue na geinonnenue pacuemog no Hadyxanuio
KC OPTII ¢ pacmsopumensix

[Mocne Haxkarus kHOIIKU «/J]aHHBIE» crcTemMa co3naet Tadi. 2, B KOTOPYIO
HEOOXOIMMO BHECTH UCXO/IHBIA PasMep i-ro ydacTka 6, M Mocjie akTUBAIUN
CTPOKH 3TOTO y4acTKa BHECTHU JJIsl HETO B COOTBETCTBYIOIUE CTOJIOIBI BbI-
OpaHHBIC TEKYLIHE NIPOJOIKUTEIEHOCTH HaOyXaHHs t, B COOTBETCTBYOLINE
MM 3Ha4YeHHs §, . Bee ocTanbHbIC BEIMYMHBI CHCTEMA PACCYMTHIBACT M 3a-
HOJIHSAET COOTBETCTBYIOIIME CTOJIOLBI Ta0. 2 aBTOMAaTHUECKH.

B xauyectBe npumepa B Tabn. 1 cHHUM LIBETOM BBIJeNIeHa HcCiIeayeMast
KOHTaKTHPYIOILAs 1apa, JJIsl KOTOPOii BHIIIOIHEHBI BCE HEOOXOMMBIE JKCIIe-
PUMEHTSHI [2] 1 TPOU3BENICHBI OCIEAYIONINE PACUYETHI C IIOMOIILBIO pa3pado-
TaHHOT'O ITporpaMMHOro obecreueHus. B Tabin. 2 aktuBrpoBaH 4-i y4acTok
KC u npuBeneHsl HCXOHBIE SIKCTIEPUMEHTAIBHBIE U PACUETHBIE BETUYUHBI,
COOTBETCTBYIOLINE 3TOMY yUacCTKY.
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Ha puc. 1 mis HamIsAHOCTH MOMYYEHHBIX PE3yJIbTaTOB MPEACTABICHO
nojie Koppensiuu Mexay H. wu ¢, , a Taxke TuHUS TpeHNa, TEPECEUEHHE
KOTOPO# C OCBIO OPIMHAT JIaeT UCKOMOe 3Hadenue H .

Tabnruya 2.
Pesynomamor pacuemos npedenvroeo nabyxanus nogepxnocmu KC OPTII AIR
Excel Atlas Web 6 cmecu nponanona-2 u xepocuna 6 coomnoweruu 0,5:0,5

-
cenn=0,50:0.50  AlR Exel Atlas Web |
=

10 % % Hoo (all |5 %o Hy %8
i o Josee N =

il 2 475 0.38 0.056 18 2 13.09 5.05 0.40
3 861 0.69 0.055 18 . 3 13,21 601 0.50
+JEEED 1.00 | 0.069 | 15 : 5 133 682 073
10 1360 914 1.09
] i 15 1360 89,14 1.64
] 20 43e 1083  1.85
n i 1] 1383 11.748 2.54
Pesynurat: a5 1408 1300 3.46

npeaenbHoe Ha:::a:;i I:/(:BerHOCTVI KC =1 0 1447 1172 4.37 -

| AotiasnTe |_x YOANHTE |

P

Puc. 1. Jlunus mpenoa xoppensyuu H,  om ¢,

Takum o00Opa3oM, HaiiiecHHOE IIpeaeabHOe HAaOyXaHHE MOBEPXHOCTH
OPTII AIR Excel Atlas Web B cMecu npomnanosia-2 U KEpOCHHA B COOTHO-
menuu 0,5:0,5 pasao 21 %.

PazpaboranHoe nporpamMmHOe oOeclieueHHe CYIIECTBEHHO YIpOIIaeT
00paboTKy, aHAIN3 U XpaHEHUE IKCHEPUMEHTAIBHBIX JaHHBIX, YCTPAHIET
KaXylyrocsa CIO0XKHOCTb ONTUYECKOro METoJia U, N0 MHECHUIO aBTOPOB, 6y-
JIeT CIIOCOOCTBOBATH €TI0 MPUMEHEHHUIO JIJIsl OLIEHKHU BIIMSTHHUE )KUAKOCTEH Ha
cBoiictea OPTII.
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NEPCNEKTUBbI PA3BUTUA KOMIMAHUU TETRA PAK

baknaruHa T.I1.
TynbCKni rocygapcTBeHHbIN YHUBEpCUTET

Abstract

The article is devoted to significant problem, the protection of the environ-
ment. Considered the products of the company Tetra Pak, which is actively
in-volved in modern technologies of processing, packaging and manu-
facturing eco-friendly packaging. Since 2014 year the company produces
containers from renewable materials such as bioplastic and certified card-
board. Summa-rizes the practical innovations, the company’s turnover and
concludes that its current strategy.

Keywords: Tetra Pak, aseptic packaging, processing, eco-packaging, environ-
ment, Bio-based

Kommnanus Tetra Pak Hayana coro aestensHOCTh B 1943 ropy B LlIBeii-
Hapuu, pazpadarbiBalia yIIakoBKy JIsi MOJIOKa, KOTopasi TpeboBaia Obl MU-
HUMAaJIBHBIX 3aTpaTr Marepualia, Ho obecrieurBaia Obl THTUEHUYHOCTD. YKe
B 1959 rony ux mpoxykuus, 6iarogaps nepBoMy 3aK/IIOUEHHOMY KOHTpak-
Ty ¢ CoBerckuMm Coro30M mHosiBUJach Ha Hamiei teppuropuu. C cepeIuHbl
1980-x romoB nesATeIbHOCTh MPEIIPUATHS 3aMETHO OXKUBUIIACh. bplIO cO3-
JIaHO OOJIBIIOE KOJMYECTBO 3aBOJIOB JJIsl U3TOTOBIIEHHUSI, KAK 000PYIOBaHMS,
Tak u camoit npoaykuuu [ 1 ]. Ha ceromusiunuii nens komnanus Tetra Pak
SAGNAEMCL MUPOBLIM TUOepPOM 8 obnacmu peuteHull OJisi nepepabomKu u
YRaKkosxu nuujegvlx npodykmog. OHa npeniaraet CBOM UAEH JIIsl yIIaKOBKH,
¥ 00pa0OOTKH NPOIYKLUH, YTOOBI COXPAHUTh CBEXKECTh MHUIIEBBIX 3N U
HanuTKoB. To ecTh 7151 MOJIOKA, MOPOXKEHOT 0, CIIMBOK, MOJIOUHBIX A€CEPTOB,
CBIPOB; OBOIIEH M (PYKTOB, OJIMBKOBOIO Macia; COKOB, HEKTapOB, COyCOB;
AJIKOTOJIBHBIX HAIIUTKOB; CYXOT'0 EPMHUATa, CyXUX ChIBOPOTOK, COH, H30JIATa
CBIBOPOTOYHOT'O Oelika, KOHIIEHTPATOB H T.1I.

MBI paccMOTPHM CaMyl0 paclpoCTPaHEHHYIO B 00JaCTH yIIaKOBOYHBIX
IPOIIECCOB Tapy JIs MUIIEBHIX MPOAYKTOB HA CETONHAIIHUN JI€Hb, KOTOpas
NOJyYWia Ha3BaHUE «acenTHYecKasp. JTa METOJUKa OOLUIMPHO HMPUMEHSs-
eTcs Ul XKHUIKUX MPOIYKTOB (MOJIOKO, MOJIOYHBIE MPOIYKTHI — Hanbosee
65%, paznooOpa3sHbie coku — 25%, macTsl, cynsl u ap. — 10%). Jle3unduim-
pytomas ynakoBka Tetra Pak coxpaHser 1Bet, CTpyKTypy, IPUPOAHBINA BKYC
U MHUTATEeNbHYI0 3HAYMMOCTh JKUAKUX IPOIYKTOB NMHUTAHUSA B TedeHHe 12
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MECSIIEB B OTCYTCTBUE NPUMEHEHUSI KOHCEPBAHTOB U MOTPEOHOCTH OXJIAXK-
neHvst. KoMOMHAIUS acenTHYeCKOW TEXHOIOIH 00pabOTKU U YITAKOBKH CO-
Kpaiaer o0beMbl 0TXOJ0B, FapaHTUPYET IPOU3BOJCTBO MPOAYKTa B YA00-
HOM (opMare, CyIIECTBEHHO YBEINYHBACT (DUHAHCOBYIO PE3YJIBTaTHBHOCTh
JUCTPUOYLINH, ITO3BOJISIS TIEPEBO3UTH MPOLYKLHUIO TaKe B JAJIbHHE PadOHBI.
Tetra Pak npemuaraer mectb BUJOB Takoil ynakoBkH (puc. 1). Bes acenTu-
YyecKas Tapa BBINOIHIETCS U3 BO30OHOBIISIEMOTO MaTepHaa, NpUroaHa Juis
nepepadoTKH, a MPOAYKLHS TAKOTr0 PoJia YIIAKOBKH HE TPeOyeT OXJIaXKIeHHUs
B [IEPUOJ XpaHEHUS U TPAHCIOPTUPOBKH [ 2 ].

Puc.1 Buow acenmuueckou ynaxosku Tetra Pak

Komnanus Tetra Pak opueHTHMpoBaHa Ha NPHHLMUIIBI SKOJIOTHYECKOU
YCTOWYHMBOCTH M OTBETCTBEHHOCTH. « MBI ompenesnsieM Juisi ceOsl Lenu, Ko-
TOpbIE IOMOT'alOT HaM TIOCTOSIHHO M BCECTOPOHHE Pa3BHBaTh Hally KOMIIa-
HUIO, YIIy4IlIaTh CHIPhEBbIE HCTOYHUKH, COBEPILIEHCTBOBATH IPOU3BOJICTBO U
TPAHCIOPTHYIO CUCTEMY», - TaK HAallUCaHO Ha UX O(HUIHAILHOM caiiTe.

B xonne 2014 roga oHu mpencTaBWIM MEPBYIO B MHUPE YIAKOBKY, IIPO-
M3BOAMMYIO TOJIBKO W3 BO30OHOBIsIeMbIX MarepuanoB — Tetra Rex® Bio-
based, nponsBonumasi u3 OGHOIUIACTHKA OpPa3UIIbCKOM XUMHYECKOH KOMITa-
Huu Braskem, koTopasi mosjyuaer Bce HEOOXOAMMOE ChIpbE U3 CaXapHOTO
TPOCTHHKA C 3a0POIICHHBIX MACTOUII. A TaKkKe U3 CEPTUPHUIIMPOBAHHOTO
Jlecubim noneuntenbekuM coBeToM (FSC™) kaprona. Ymakoeka Tetra Rex
Bio-based noctynHa B pa3HooOpasHbix pasmepax (oT 250 mo 2000 mun) u
TIOAXOMUT ISl BCEX BUJOB IIACTEPU30BaHHOI'O MOJIOKA.

INakoBounbie aBroMarhl Tetra Rex rapaHTHpyroT 0€30MacHOCTh U 3a-
LIMIIEHHOCTh NPOU3BOJCTBA B TEUEHUE MPOAOIDKUTENbHBIX JieT. Tetra Rex
CUMTACTCS OAHON U3 HambOosee 0e300MIHBIX YIAKOBOYHBIX CHCTEM, IOKa-
3aHHBIX Ha pBbIHKE. 3alaTeHTOBaHHas pa3paboTka (ajbLOBKH NperoTBpa-
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[1aeT CONPHUKOCHOBEHHE TOBApOB C HEOOPaOOTaHHOI KPOMKOW KapTOHHOM
yIIaKOBKH, a KOMOMHAIMS 4 pa3sHbIX UCIOJIb30BAHHBIX MATEpUANIOB rapaH-
TUPYET HAWIYYIIYIO 3alMIIEHHOCTh MAaCTEPU30BAHHBIX TOBAPOB KaXIOTO
tuna. [Jocmynust 06a memooa neuamu. ogpcem u grexcoepagus (puc. 2).

elenad ng APOLE
: JUICT

Puc. 2 Vnaxoska Tetra Rex

B Hacrosiee BpeMst 1aHHAs yIIaKOBKa y)Ke coOpajia MHOXKECTBO Harpas
U MOJTy4ymMJIa IpU3HAHKUE B CBOM IepBbIi rog Ha peiHke. Kax bl nens Tetra
Pak npousBoxut 490 MmuinoHOB ynakoBok. «3a 2015 1. HammM 3aka3z4yuku
nponaiu 184 MUIIIIMAapI0B YIIAKOBOK C POJYKTAMH IIUTAHUSI TOTPEOUTENSIM
10 BCEMY MUPY», TaK KOMMEHTUPYET 0(UIHaIbHbIH TOBAPOOOOPOT KOMIIa-
HUU ee TeHepaJbHbIi qupexTop [ 3 ].

A MBI MOXKEM cienath BbIBOJ, uTo Tetra Pak sBisiercs omHoit u3 mep-
CHEKTHBHBIX COBPEMEHHBIX KOMIAHUH, IPaBIIIBHO OPUEHTHUPOBAHHOM, KaK
Ha COXpaHEeHHe OKPY)KalollIeH cpelibl, TaK U Ha pa3HOOOPa3HyI0 KaueCTBEeH-
HYI0 niepepaboTKy, 00paboTKy M yIIaKOBKY MHUILEBBIX NPOIYKTOB JUIS COXpa-
HEHUS UX CBEKECTU U HEOOXOMUMBIX CBOMCTB. Eii eCcTh Ky/ia pa3BUBaThCs U
Ha YTO OPUEHTHUPOBATHCS B OyAyILEM.
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QUALITATIVE ANALYSIS OF MAGAZINES PRODUCTION
OFFSET PRINTS

Cebruk A., Venyté I.
Kaunas University of Technology

Abstract

Qualitative analysis of magazines production offset prints has been con-
ducted. It is important to pay attention to the quality of separate prints as
well as to the quality of the publication as a whole while printing magazines
production. In this article the analysis of most common defects, sources of
these defects and ways to eliminate them is introduced. The findings sug-
gest that quality of print is adversely affected by improper choice of mate-
rials or incorrect development of technical process itself. In case where in
single publication of magazines production different quality paper is used,
there could occur variety of color characteristics which negatively affects
visual quality of the publication

Keywords: magazines production, defects, quality, offset printing.

Introduction

Printing companies keep on improving their equipment, quality of work
and the technological proccess but print press quality issue persists. It
is known that the allowed amount of defects can be up to 0.5% of total
production amount [1]. Srividya B. from Anna University has analysed
the press print quality and provided several options of how it would be
possible to decrease the amount of defects in offset print proccess. [2].
In the analysis of E.A.HuxanuuxoBa and A.JI.ITomosa, the authors also
suggest what the conditions shall be in order to avoid future defects and
improve quality in quality [3]. In his analysis, Peter Muller points out
the crucial effects that happen when cylinders contact the paper [4]. The
purpose of this research is to carry out a qualitative research of magazines
produktion of offset printing and to determine the main causes of defects
and propose the tools to avoid them. Taking into account the mentioned
scientific researches, the qualitative research was carry out on various types
of paper reglamented by ISO standards. Every paper structure is different
because of the materials used in paper making proccess. The investigation
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and quality analysis of two different paper types was made. Galerie brite
(LWC) and Lumipres ART (MWC) are amongst more popular types of
paper in most printing houses. The qualitative analysis was carried out on
selected types of paper. The percentage of defects is shown in the graphs.

Research methodology

This analysis is based on most common print defects on various types of
paper. 50 of imprints with various kinds of defects were manufactured on
Galerie brite and Lumipress Art paper.

The printing proccess was carried out using GOSS M600 printing press.
After visual analysis of the defects, the most common defects among various
types of paper were identified. For most common defect types the deeper
research and evaluation of quality was carried out. The measurements of
colour differenc AE between the analyzed objects was made. The results of
colorimetric analysis were compared to imprints made according to ISO
12647-2 standard. Following the mathematical formula the colour differenc
AE were identified. The measurements of optical density between two
equally length colour waves was carried out. As well as changes in colour
space between control imprint and imprint thas has a color defect. Results
were determined using Gretag Macbeth D19 densitometer and Gretag
Macbeth Spectroeye spectrophotometer.

Table 1. Technical characteristic of analysed paper

Characteristics Galerie brite Lumipress ART
Grammage 60 g/m? 130 g/m?
Brightness 80 % 99 %
Whiteness 70 % 122 %
Opacity 91 % 95 %
Gloss 57 % 70 %

Results and discussions

After the analysis of magazines production offset prints examples of the
most common defects for given kind of paper were identified. Results are in
given in Table 2.
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Table 2. Print deffects, their causes and ways to avoid the deffects

Defects

| Defect cause

Ways to avoid

Structural defects

Printing elements
double imprint.
(Galerie brite)

ol

Less than 120 N/cm tense
of offset cylinder rubber
surface (dekel). Uneven
stretching of paper. Me-
chanical vibration in print-
ing section.

Pressure between cylinders
exceeds 120 N/cm.

After noticing the de-
fect, turn on the auto-
matic rubber cleaning
mode. Evaluate paper
acclimatization. Tense
the offset rubber.

Stretching of print
elements. The
imprint becomes
longer or shorter.
(Galerie brite)

The dekel is wider than
required (0.23 mm).
Vibration of mechanical
bearings near the cylinders.
The belt needs tightening.
The pressure between
forming and offset cylinder
is too high.

Choose the right

dekel cccording to the
technical properties.
Tighten the offset gum.
Evaluate paper grain
direction.

Press element
extortion.
(Galerie brite)

KPE]

Viscous ink. The amount of
ink is too big for paper-
type.

Adjust the water and
ink supply.

Use the softening
paste.

Spots, dots, noise
inside the imprint
(Lumi pressART)

Dust and refuses, sticked to
gum offset or plate, cover
the raster points.

Clean the offset gum
or plate. Remove dust
and refuses from ink
spindles. Perform a
process monitoring.

Colour derivation
(Galerie brite)

Non coincident CMYK
colours in according to
aligment.

Precisely perform col-
our squaring. Evalu-
ate the status of the
forms., check if they
are equally bent.

16
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No. 2 table continued

Procedural defects

The emulsifying of
press elements
(Galerie brite)

g

Paint emulsifying with ir-
rigation fluid affects paint
irrigation from printed
area.

Too much of irrigation

fluid is given to print form.

Adjust pH.

Adjust the paint and
irrigation fluid bal-
ance.

The imprint is too
bright
(Lumi press ART)

The amount of ink is too
big.
Elements receive ink even

if they are not supposed to.

Adjust ink rollers.
Reduce the amount
of ink.

The contrast of
imprint is too low
(Galerie brite)

2.

The gain of 80% raster
point of black colours is
7%, when 16% is needed
The optical density of the
ink is higher than standard
amount.

Adjust ink transfer
spindles.

Increase ink transfer.
Adjust ink balance.
Evaluate the ICC pro-
file of colours before
printing.

Halftone graduatio

n defects

Primary paper
layer rupture.
(Lumi press ART)

. Kain,

The adhesion of ink is too
intense.

Offset gum receives paper
pieces.

Start printing after the
ink and press rollers
will warm up.

Add softening paste
into the ink.

Paper wrinkles
(Galerie brite)

The deformation of roller
affects unequal stretch of
paper line.

Adjust the rollers of
paper stretch.
Change the paper roll.

International Scientific-Practical Conference |
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No. 2 table continued

Optical deffects

Inadequate cov-
erage of ink
(Galerie brite)

The gum fiber of paint
transfer roller is stamped
and during the contact

the amount of ink is not
adequate.

There is no raster elements
left in whitespace when
creating a printing plates.
The viscosity of ink is low.
Emulsion with water.

Adjust rollers, change
the deformed rollers
with new ones.
Check the ink cover-
age amount on plate
cylinder.

The reflection of
press ink (Lumi
press ART)

The amount of ink is too
big. The ink is too liquid.
The drying temperature
of imprints is lower than
140°C.

Take into account the
structure of paper and
optical density stand-
ards for different paper
types. Use inks that dry
faster.

Ink gets washed
(Galerie brite)

iai

The emulsifying of ink with
irrigation fluid.

Adjust the balance
between ph, ink and
irrigation fluid.

Ink gets washed
away from the
imprint
(Galerie brite)

;u‘rqr !:% ir-

Raster point is washed
away from offset cylinder
with gum surface.

Adjust the supply ir-
rigation fluid.

18
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Fig. 1. The distribution of amount of defects

The results show (Fig. 1) that in journals press production optical defects
account 60% of all analysed specimens (sample: 50 items). In analysed im-
prints 11% of defects were structural damage which was done by misusing
the printing press. Processing defects account only 10% because various
printing machines have various ink absorption. While printing on 130 g/m?
coated paper, the paper could not absorb the ink and viscosity was high. In
this case it is neccesary to use softening paste. 13% of halftone graduation
deffects appeared because of incorrect choice of materials or factors related
to it. It was noticed that while printing on a coated paper using well adjusted
ink transfer system, the first layer was torn after the contact with offset cyl-
inder. It was du too viscous ink which did not penetrate into paper. It was
found that in the printing Sequence cyan and Magenta, in blue section ink
coverage was not sufficient and in purple section ink torn happened.

After performing the visual analysis of print quality, most common opti-
cal deffects were determined. Comparison with real magazines production
imprints printed on (Galerie brite and Lumipress art) was carried out. The
results revealed different shades of same colour. The evaluation of imprint
colour coverage was carried out as well as CIE L*a*b colour conveying ac-
curacy check between imprint and imprint with optical defects.

It was found that magenta and yellow colour coverage is unstable. This
caused the different shades deffect because AE value is higher than critical
colour difference. The comparison between imprints showed that with the
increa of the thickness of ink layer, the b* coordinate varies in accordance
from colour, meaning yellow and magenta will often strengthen its values
and cyan colour will absorb yellow shades.

The coordinate L* shows the brightness of the colour and suggests that
imprint with optical deffect was 93.82 when 86.33 was needed. It means
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Table 3. Different imprints CIE L* a* b* coordinate values

Control imprint Imprint With qefeCt’
Galerie brite
Color Coordinates Coordinates
L*a% b L* | a* | b* | L* | a* b* AE
Stand.
Paper | 93 1 [-0.5] 99 1 0.2 99 1 0.2 1,3
C |55]-37|-50|59.2|-37.1|-52,3| 59.2 |-37.6 | -52.3 1.20
M |48 74| -3 | 50,7 |81,4|-2,65|46,88 72,20| -7,15 | 10,42
Y |89 -5 |93 |86,3(-585|93,5(93,82|-6,16|102,2| 11,38
K 16| 0 0 15,9 | 0,69 | 3,53 | 11,24 | 0,69 | 3,19 4,85

that the shade is lightening. Red and yellow AE differences between control
imprints were over critical 9AE limit which is set by ISO standard.

Mathematical colour description was made using diagram of a*b* co-
ordinates. It confirms that the characteristic of printed surface has a lot of
influence on colour conveying and gives an ability to roughly chek the level
of inconsistency between colours.

A browd

Fig. 1 Mathematical colour description

Conclusions

The analysis of printing process has showed that optical param-
eters and used materials directly influence the quality of the prints.
After analysis of most common defects that have beend obtained on Galerie
brite and Lumipress Art papers it was found that most of these defects are
caused due the incompatibility of materials and instability of technological
proccess.

The quality of paper ink and adjustment of water-ink supply also greatly
influences the quality of imprints.
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Any extraneous objects, dust or spots that appear on imprint during print-
ing and are larger than 1.3mm are considered as a critical defect.

In order to improve the imprint quality it is required to evaluate the dif-
ferent types of paper, adjust ink supply in accordance to the standard and
constantly control the proccess.

While analysing the quality of the imprints it was found that high viscos-
ity of ink might influence some defect factors. The effective solution would
be softening paste which is put into the ink tub with ratio 1-1,5 % from total
amount of ink. It is an effective way to soften the ink.

The diagram of samples shows how far from control imprints are the
factual CMY values.

Most common defects occur on paper Galerie brite. It is a wood pulp
paper with whiteness of 70%.

Most common defects are optical and account up to 60% of all analysed
defects. The results of this research allows us to state, that not only the proc-
cess of printing should be evaluated, but also the processes before printing
in accordance to paper structure.
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MHHOBALMOHHbBIE TEXHOJIOTUN
B TPAOAPETHOW NEYATHU

MBaHoB M.
MocKoBckuin nsgatenbcko-nonurpaburyeckun Konnegx
num. N.Oepoposa.

Abstracts

Screen printing is one of the most technologically advanced printing
methods. It covers a variety of applications: from handmade to high-tech
industrial solutions, from the smallest formats in the manufacture of chips
to the largest posters. The use of screen printing in the production allows
to expand the range of manufactured goods and even small print runs to
produce cost-effective products combined with efficient execution of or-
ders and flexibility of the technology.

(TpadapeTHaa neuvatb ABNAETCA OAHUM U3 Hanbosiee TEXHONIOMMYHbIX CMO-
cob6os neyatn. OHa oxBaTbiBaeT CaMble pasnnyHble 061aCTN NPUMEHEHNA:
OT PYYHbIX PaboT A0 BbICOKOTEXHONIOMMYHBIX MPOMBbILIIEHHBIX PELLEHNI, OT
cambix Masibix GOPMaTOB NPV U3roTOBJIEHNN MUKPOCXEM A0 CaMbIX Kpyr-
HbIX NnakaToB. MpuMeHeHne TpadapeTHO NeyaT B NPON3BOACTBE NO3BO-
NAET pacluMpUTb AVanasoH U3roTaBiMBaeMblX TOBaPOB U Aaxke Npu MasnbiX
Tpakax NpPou3BOANTb PeHTabenbHylo NPOAYKLMIo B COYeTaHUN C onepa-
TUBHOCTbIO BbINOJTHEH WA 3aKa30B U MTMOKOCTbIO TEXHONOTN.)

B coBpemenHoM mnosurpaduyeckoM MuUpe Ha CMEHY TPalulMOHHBIM
CHOCO6aM neyaru nNpuxoadaT U CTPEMHUTCILHO PAa3BUBAIOTCA HOBBIC MHHO-
BAallMUOHHBIC CHOCO6I)I nepeaayu TeKCTa u 1/1306pa>1<eH1/1;1 Ha pa3JIMYHBIC 110-
BEPXHOCTH.

OnHuM U3 HanboJIee MONYJSIPHBIX CIIOCOOOB M€YaTH B ITOCIIETHEE BpeMs
sBJIsieTcs TpadaperHas rneyars.

TpadapeTrHas neyarb — METOJ] BOCIIPOU3BEACHUS KaK TEKCTOB M HaJIIlH-
ceif, Tak U u300pakeHH (MOHOXPOMHBIX MJIM IIBETHBIX) IPU HOMOIIHU Tpa-
(apeTHOI1 1Ie4aTHOIl (POPMBI, CKBO3b KOTOPYIO Kpacka INPOHUKAET Ha 3arie-
YyaThIBa€MbII MaTepual.

TpadaperHas meyarh ABISICTCS OAHUM M3 HanOOJIEe TEXHOJIOTHYHBIX
crioco6oB neyarn. OHa OXBaThIBaET CaMble Pa3JIMuHbIE 00JIACTH MPUMEHE-
HU: OT pyYHBIX pa60T J0 BBICOKOTCXHOJIOTMYHBIX MMPOMBIINIJICHHBIX PEHIC-
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HU#, OT CaMbIX MaJIbIX ()OPMATOB MPH M3TOTOBICHHUH MUKPOCXEM JI0 CAMBIX
KPYITHBIX IJIAKATOB MOPSIKA 3X6 M M OT €IMHUYHBIX 3K3EMIUIIPOB 710 00JIb-
HIMX, U3MEPSIOIIUXCS ICCITKAMH THICSY, THPAXKCH.

CriocoboM TpadapeTHOl meyatd MOTYT 3alleuaThiBaTbCsS COBEPIICHHO
pa3IHYHBIC THITBI MAaTePHANIOB: Oymara, TeKCTHIIb, KEpaMHUKa U CHHTCTHYC-
CKHE MaTepHasbl B BUC MTOJOTHA, OT/ICIBHBIX JIMCTOB, & TAKXKE TAKUE U3/1e-
JIUST PA3IMYHOTO MPETHA3HAUYCHUE U POPMBI, KaKk OaHKH, OOKaJIbl, Oy THUIKH,
BO3YIIHBIC [IAPHI U T.II.

ﬂoneanHaﬂ MNOoAroTOBKA:

Posns neuatHO# (pOpMBI UTpaeT MeKas CeTKa, KOTopas TYyro HaTsIrHMBa-
€TCsl Ha CIELUaIbHYI0 paMy U 3aTeM IIpUKIeuBaercsa K Hel. Jlanee HaHO-
CSAT CBETOYYBCTBUTEINIBHBINM CIIOHM (HAa OCHOBE JKENaTHHA), KJIAAYT IUICHKY C
BBIBCJICHHBIM INO3UTUBHBIM M306p3)KeHI/leM, OKCIIOHUPYIOT U, 3aTEM, Cyllar.
B HezacBeueHHBIX MecTax (T. €. OyIyLIMX ITeYaTHBIX 3JIEMEHTax) CBETOUYB-
CTBHUTEIIBHBIM CJIOM OCTaeTCs PacTBOPUMBIM B BOJI€ U BBIMBIBACTCS, OCTaB-
JIsisl TYEUKH CEeTKH CBOOOIHBIMH. B mpoOesbHBIX 31eMeHTaX JKeNaTHHOBBIH
clioi TBEPACCT U CTAHOBUTCA HEIIPOXOAUMBIM [JIs1 KPACKH.

Temneps 3amedaTsiBaeMast IOBEPXHOCTh KJIAaETCs MO paMy Ha CTOJ (ke-
JIaTeTIFHO C BAKYYMHBIM HACOCOM), paMa MPIKUMAETCs K Hel, U uepe3 CEeTKY
pakeieM npojaBiauBaeTcs Kpacka. OTTHCK FOTOB.

ITocne okoHYaHUA Ne4aTy THpa)ka MPOU3BOLAT PETEHEPALMIO CETKU —
OUHUIIAIOT €€ OT KPACKU U CIICHHUAJIbHBIMU PACTBOPUTECIIAMUA OTACIIAIOT (l)OTO-
3MYJIbCUOHHBIN CJIOK. HUCTYIO CETKY MOXKHO UCII0JIb30BaTh 3aHOBO.

IleyaTHble MpoLecchl:

O6opynoBanue

Bo-nepBbix, HeoOxoauM TpadaperHblii neyarHblii cranok. OH npencTas-
JIsieT co0OM CTOJ C HATAHYTOW Ha paMy CETKOM.

CraHoK, npeJHa3HaueHHBIH 17151 TpadapeTHOW IevyaTH, AOJKEH Iocie-
JIOBATEJIHO BBIMONHATE YEThIpE NEHCTBUSA: B3SITHE MOAJIOXKKH, NIPUBOAKA,
neyaTrh M CHATHE NMOJUIOKKH. B 3aBUCHMOCTH OT CTENEHH aBTOMAaTHU3aLluU
CTaHKH /sl Tpad)apeTHOH revaTu AenaTcs Ha:

1. pyuHble (Bce omepaliy BEIIOTHSIOTCS BPYUHYIO);

2. monyaBTOMaTH4YeCcKHe (aBTOMAaTHU3UPOBaH Mpoliece MeyaTH, a HaKIaj-
Ka ¥ CHATHE 3aledaThlBAeMOro MaTepHala OCyIleCTBISIOTCS BPYYHYIO);

3. «3/4» aBroMarnueckue (aBTOMaTH3UPOBAHBI IIPOLIECCHI [1€YaTH U CHS-
THUS 3alle4yaTaHHOTO MaTepHasa, HakJaaKa OCYLIECTBIISAETCS BPyUHYIO);
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4. aBTOMaTH4ecKHe (ABTOMaTU3UPOBAHKI Bce npouecchl). CTaHKH pasiu-
YalOTCs 110 TEOMETPUH 3arieyaTrbiBaeMOil U (POPMHON TTOBEPXHOCTEH:

1. turenpHoro Thna (00 NMOBEPXHOCTH IUIOCKHE, Kak, HalpuMep, B
OOBIYHBIX PYYHBIX MJIHM OJTYaBTOMAaTHUECKUX CTaHKaX);

2. IUIOCKOIEYaTHOro Tuna ((popMHast IOBEPXHOCTH INIOCKAsI, @ OTIOPHAs —
WIMHApUYecKas). Hanpumep, craHku Ui medaTtd 1o LMJIHHIPUYECKUM,
IUIOCKHM MSITKUM ITOBEPXHOCTSIM;

3. poTarMoOHHOTO THIA (00€ MOBEPXHOCTH IMIMHAPUIESCKHIE — ITO CTaH-
KU JUIs1 [IeYaTy 1o PYJIOHHBIM Marepuanam). Tak, Hanpumep, 3ae4aTbBaroT-
Csl PYJIOHBI TKAHU Ha TEKCTUIILHBIX (haOpHKax.

BblTpaBHaﬂ ne4yarTrb

OnmHuM u3 HamboJiee aKTyalbHBIX Ha CETOJHSIIHMN JIeHb CIOCOOOB
neyaTH SIBISETCA BBITpaBKa. BbITpaBHas meyarb — 3TO Pa3HOBUIHOCTH
menkorpauu, ¢ MOMOIIbI0 KOTOPOIl 3aneyarbiBaloTCsS CUHTETHYECKas 0~
BEPXHOCTb, TEKCTWJIb, OyMara, BO3JyLIHbIE aphl (JIaTeKCHbIE), OaHKH, 0O-
KaJbl 1 MHOTO€ pyroe. To ecTh, TeOpeTHUECKH, BBITPABKOM MOXKHO Hareya-
TaTh U300pa)KEHNE Ha BCEX MEPEUHCIICHHBIX BBINIE MaTepuaiax, HO BCE ke
Yale BCero BEITPAaBHOW CIIOCOO MCIOMB3YIOT AJIs IeYaTy Ha TKAHU.

BeriTpaBHbIe Kpacku — 3T0 0a3a U aKTHBATOP, ACIATCS Ha SKOJIOTHYECKUE
U He dKonorudeckue. YToObl MOJTYYUTh BHITPABHYIO KPacKy HEOOXOIMMO
npuoOpecTu 0a3y /sl LBETHOM KpackH, JJisi Oeloi, BBITPaBHOW MOPOIIOK
U CIeIMaJbHbIE KpacsIlue MUIMEHTHI, €CIIU IUTAaHUPYETCs I[BETHAs Mevars.
YToObI OIYYUTH [TOTHOLBETHOE N300pakeHHE, HY)KHO 100aBUTh MUTMEHTHI
HEOOXOAUMBIX I[BETOB B 0a3y JUIs IBETHBIX KpPacok B mpomoprwu 1/15-
20 (B 3aBUCHMMOCTH OT 1BeTa). Tak e, 4ToOBbl Kpacka CTajia BHITPABHOM,
HEo0XoAMMO J100aBUTh B TOTOBYIO CMECh IIMIMEHTa M 0a3bl BBHITPABHOM
HOpOIIOK, B konuuecTBe 40 I. Ha | Kr Kpacki.

TexH0JI0TMH BHITPABHOM MeYaTH

BrITpaBHas nevyars 3aKIH04aeTCs B TOM, YTO HA TEMHO OKpAIIEHHOM TKa-
HU TOJIy4atoT OesbIi WK IIBETHON pucyHOK. TakuM 00pa3oM, 4TOOBI MOTY-
4uTh Ha (PyTOOJIKE PUCYHOK C TIOMOIIBIO BHITPABKH, Marepuall IpeiBapu-
TEJILHO JI0JDKEH OBITh OKPAIIeH B TEMHBIH I[BET.

YroObl TONIyYUTh OBl PUCYHOK Te4aTh MPOBOAST BEIIECTBAMH, KOTO-
pbl€ TOJHOCTBIO Pa3pyHIAIOT OKpacKy ¢oHa. /Iyt [BETHOro M300pakeHHs
UCIIOJNIB3YIOT T€ )K€ BELIECTBa, HO C 100ABICHUEM KpacHuTelIei, yCTONYNBBIX
K pa3pyllaroleMy NeHCTBUIO BELIECTB.
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IImrocaMu naHHOW TEXHOJIOTHMH SIBIISIIOTCS BBICOKOE KayeCTBO U JIOJITO-
BEYHOCTh pUCYHKA. Tak ke, €CIM MPOUCXOJUT TeuaTh Ha TKaHU, H300paxe-
HU€ HUKaK HE OTJIMYAETCA Ha TAKTUJIbHBIX OIIYLIEHUSIX OT TKaHH.

Tepmononsem (puff)

OroT «crerPdGeKT» 3aKI0YaeTcs B HOIyUYeHHH 00bEMHOMN, BEICTYIIAIO-
1IeH ¢ HOBEPXHOCTH Marepuana reyaru. J[jis 4ero ncnone3yrres criennalb-
HbI€ BCIIEHUBAIOIIUECS Kpacku (CTosT okosio 30 101, 3a JIUTP), WK K€ Ha
CBEXKECOTIICYATAHHBIN OTTUCK C €L1€ HEBBICOXIIEH KPAaCKOM HAHOCUTCS ClIie-
UAJbHBIA TepMorpadUueCcKuil MIaCTUKOBBINA NOPOILIOK, KOTOPBIH MO/ BO3-
JIeWCTBHEM TeIlla HAYMHAET IUIaBUTHCS U 00pa30BbIBaTh neHy. CylecTByoT
Npo3payHble, IIBETHBIE, OecTsIIne, paayXKHble MOpoIkh. X nena — ot 45
710 90 mos. 32 KMIIOTpaMM.

[ToBblIeHHAsT TeMIlepaTypa CO31aeTcs B CIIEHHMalbHBIX TepMorpadu-
YEeCKHMX MallldHax (HallOMHHAIOT TYHHEIbHbBIE CYIIMIKH). JIONONIHUTEIBHO
TepMorpadsl OBIBAIOT 00OPYIOBAHBI HMPUCIIOCOOICHHUSIMHU [UISI HAHECEHUS
MOPOIIKA U €ro BhIpaBHUBAaHMA. Takas MammMHa cTOUT okojo 3900 mom.
Bripouem, MOXHO 0OOUTHCH M OOBIYHBIM (DEHOM.

TepMmoroabeM XOpOIIO MOAXOIUT Ul HAHECEHMs Ha TKaHb HaJIHCei
U JIOTOTHUINOB. BYKBBI MOJy4aloTcsi 0ObEMHBIMHU, MSTKHMH, MIPUATHBIMH Ha
OLIYIIb.

TpadapeTHo-IU(PPOBOH KOMILJIEKC

B ocHOBHBIE 33/1auM KOMIUIEKCA BXOIMT CHW)KEHHE IPOU3BOJCTBEHHBIX
pacxoJoB IMpH IeYaTh CPEAHUX U OOJNBUIMX THPAKEH W yBEIHMUCHHE MPO-
W3BOJMTEILHOCTH OJHOTO TEKCTHUJILHOTO MpHUHTEpa 10 o0bema 60 TeMHBIX
¢byTOonoK B yac. OObeMHEHHAs TEXHOJIOTUS MIPEAIOoJIaraeT HCIO0Ib30BaHne
menkorpapuueckoro Tpadapera s nevaru Oesoi MoIKKY U GyT00I0U-
Horo npuHTepa Polyprint Texjet aist HaHeceHUs OJIHOLBETHOTO N300paxe-
Hus B pexxume CMYK. Merox TpadapeTHoil reyarn MOKeT napajuielbHO
UCIIONIb30BaThCsl JUIsl M€YaTh Ha CBETJION OfieXk[e W JJIs CO3JaHusl Ha Mo-
BEPXHOCTH OTIIEYaTKa 0COOBIX CTHIILHBIX d((PEKTOB — OJIECTOK, 30JI04SHUS
U TIp., — KOTOPbIE HE MOTYT OBITh BOCIPOM3BEICHBI IU(PPOBBIM CIIOCOOOM.

[IpeumyrecTBa JaHHOTO BHJIA MT€YATH:

HWcnonk3zoBanue Tpadapera ajst nedaty 0enoil MOAI0KKA U MHHOBAIH-
OHHOTO MpHHTepa ISl U(POBOI HevyaTH.

» KoMOuHanus MONTHOIBETHOMN CTPYHHOMN MEYaTH U CO3JaHHE 0COOBIX

HOBEPXHOCTHBIX 3()(HEKTOB.
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* doropeasucTHUYECKOE KaYECTBO OTIICYATKOB.
*  DKOJIOTHYECKH Oe30MacHble MMIMEHTHbIE YePHMUIA Ha BOJAHOW OCHO-
BE.

» CHwKeHHue 3aTpaT Ha Me4aTh CpeAHUX W Oombmmnx THpaxen. Cebe-

croumoctb: € 0,09/Temuas ¢pyrooska.
*  VYBenuyeHue MPOU3BOAUTEIbHOCTH 10 60 TeMHBIX (yTOOJOK B Yac.
CokpallieHre 4ucia MpOU3BOACTBEHHBIX 3TAllOB — HAaHOCUTH IMPO-
NHUTKY He TpeOyeTcs.

*  VnoOHnas pamHas cuctema (pukcaunu GpyTOOJIKU, He peycMaTprBa-
I0I11asl KCITOJIb30BaHHUE KIIEEBOTO CIIPEs.

*  BO03MOXHOCTb I€YaTH Ha TOHKUX W TOJICTBIX M3/ENUSX.

» JlocTymHas LieHa KOMIUIEKCA U HU3KHE SKCILTyaTallMOHHbIE PacXObl.

* YcTaHOBKAa HECKOJIKUX MPUHTEPOB MO3BOJSIET PACIIUPUTH MPOH3-

BOJICTBO U CYIECTBEHHO YBEJINYUTH IPHOBLIB.

B Poccun tpadaperHas neyars Halulia IHPOKOE NMPHUMEHEHHE Ha IO-
TPeOUTENBCKUM PBIHKE U, Ha JIJAHHBIH MOMEHT, SIBIISIETCSI OHUM W3 CaMbIM
peHTabeNbHBIM CIIOCOOOM IeyaTd Ha pa3in4HbIX noBepxHocTsx. Ceiiyac
TpadapeTHas He4arh 3aHsUla JIMAUPYIOIIUE MMO3ULMH B NIeYaTH Ha TKaHU U
TUIACTHKE.

IIpobaembl B TpadapeTHoii neyaTu

OpnHOM U3 CIOKHOCTEH B Tpad)apeTHOW MevyaTu SBISICTCS JolevaTHast
HO/ATOTOBKA. 3aKJIF0YaeTCsl B CIIOKHOCTH MPOLIECcCa TEXHUYECKU U TpedyeT
HOKYIKH MHOXKECTBa 000PYIOBaHHSI.

JoneyarHas noarotoBka 00beANHSIET HECKOIBKO TEXHOJIOT UM - TEXHOJIO-
MM TI0100Pa paM U CETOK, a TaK )Ke TEXHOJIOTHH U3TOTOBJICHUS U pereHepa-
UM TpadapeTHbIX MeYaTHHIX Gopm.

Heob6xonumo:

1) Hannuue TpadapeTHbIX ceToK (IOJIOTEH) Pa3iMYHOTO pa3pereHus
(stueex Ha cM).

2) Pambl. OHM npeqHa3HAYaAOTCS JUIS TOTO, YTOOBI YAEPKUBATH CHIIBHO
HaTSHYTBII KyCOK CETYaTON TEXHUYECKOM TKaHHU.

3) [TneBMaTHYeCKHME MAITUHBI JJIsI HATSKEHUS CETKU

4) HetotoH Tectep. st u3MepeHus CUIIbI HATSDKEHUS CETKHU.

5) Kuen i npuknenBanus TpaapeTHON TKaHU.

6) CBeTouyBCTBUTENBHAS (DOTOIMYIIBCHS

7) CTF Ilo3utus

8) [TneBMaTuyeckas KOMUPOBaJIbHAS paMa U SKCTIOHUPYIOIIEe YCTPOICTBO

9) Petyms
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10) Banna 1511 IpOMBIBKH

11) Cymika. barogaps ncmnonb30BaHUIO COBPEMEHHOTO 000PYIOBAaHUS U
CIOCO0O0B M3TOTOBJICHUS, CTaJ0 BO3MOXKHO 3HAYMTEIBHO COKPATHTh BpEMs
NPOM3BOJICTBA TpadapeTHHIX GopM.

TexHosorus KalWJJISIPHBIX IIEHOK

OT0 moclieHee MOKOJEHUE MPAMBIX TpadapeTHbIX (oTorpaduyeckux
TUIEHOK, IPUHIIMIT MCTIOJIb30BAHUS U COCTaB KOTOPBIX Oa3upyeTcs Ha KoMOu-
HUPOBaHHOH TexHosoruu. KanumispHele NIEHKH — KOMIIPOMHCC KOCBEH-
HBIX U NPSMBIX TEXHOJOTHH, CIIIaXMBAIOIIMI Psii HETOCTATKOB KOMOMHU-
poBaHHBIX MeToZioB. CeMeHCTBO TpadapeTHBIX KaMMUIPHBIX MaTepHalioB
BKJIFOYAET IJIEHKH Pa3IMYHOM TOJIMHBI C CEHCUOMIN3UPOBAHHOW Ha dTare
NPOM3BOJICTBA AMYJIBCHEH, KOTOpas HaHeCeHa Ha MOJIUI(PUPHYIO MOAJIOKKY
C BBICOKOH TOYHOCTHIO. [IIEHKH TOTOBBI K MCIONB30BaHUIO O€3 HAaHECEHUS
JKUJKOW JTaMUHUPYIOLIEH 3MYJIbCUU.

MHoroo0pa3ue TOJIIMH KalWUISIPHBIX IJIEHOK IMO3BOJISIET MPUMEHSThH
UX 1715 JII0OBIX BUAOB TpadapeTHOW neyary, BKIouas paboTy ¢ Bojopac-
TBOPUMBIMH, CONBBEHTHBIMU U Y®-0TBepKIaeMbIMH KpacKaMH, CETKaMu
BCEX TUIIOB U HOMEPOB.

IMoaroroBka K co3MaHUI0 Tpadapera ¢ MOMOIIBbI0 KANMMLISIPHBIX
IUIEHOK

Bce xanwuisipHble MIEHKH CEHCHOWIM3HPOBAHBI MPU MPOU3BOACTBE U
JOJDKHBI XPAHUTHCS B 3allIUTHOM yHakoBKE B CYXOM IPOXJIAJHOM MECTE C
cOONIOZICHHEM HEOOXOOMMBIX Mep IpeJocTOpokHOCTH. HemnpaBuibHoe
XpaHeHue (M3IUIIHSS OJIM30CTh K MCTOYHUKAM TEIUIA) HIIM HCIIOJIb30BaHHE
HNPOLYKIMH C UCTEKIIUM CPOKOM TOJHOCTH CKa3bIBaeTCs Ha KauecTBE Tpa-
(dapetHoit popmbl. [TOCKONBKY YCIEIIHBIN MEPeBOA KAMUIUIIPHBIX TUIEHOK
Ha TKaHb ITOJHOCTHIO 3aBUCHUT OT €€ YHCTOTHI, 0C000€ BHUMaHHE CIIEIyeT
yaenauTb 00paboTke ceTku. BbIOOp XuMHKaTOB Juisi paboT 1o MepeBoay Ka-
NIIISIPHBIX TIEHOK BEJUK. V3roTOBIEHHBIE HA UX OCHOBE PACTBOPHI TIOMHU-
MO 00€3KUPUBAHUS 00CCIICUNBAIOT YBIAXKHEHUE CETKHU, YCHIMBAIOT KaIluJI-
JIApHBIE CBOMCTBA AMYJIbCUU ILUIEHKU NIPU €€ IIEPEBOAE HA TKAHb.

IlepeBon kanu/JISIPHOMH IVIEHKHM HA TKAHb

EcTb 1Ba pH3HAHHBIX METO/IA: TIEPEBOJ] HA CyXOH M BIIAXKHBIN TpadaperT.
«Cyxast» TEeXHOJIOTHs ONTHMallbHa MpH paboTe ¢ MIEHKaMH pa3MepoM

International Scientific-Practical Conference | 27



He Oosnee 5050 cm. Tkanp 0OpabarTbIBaeTCsl CHIEMAILHBIM PACTBOPOM, 3a-
Tem cymurcs. [Inénka pacronaraercsi SMyJbCcUel BBEpPX Ha MPHUIIOTHITOM
OCHOBaHUH, JKEJIATEJIBHO Ha MPEABAPUTENILHO ITOCTEICHHOM YHCTOM JIHCTE
razetHol Oymaru. Jlo HanoxeHus: TpadapeTHON paMbl Ha IUIEHKY C ITOMO-
IIBI0 AaHTUCTATHYECKOW TKAHU C MOBEPXHOCTH IUIEHKH WJIM CETKU HEoOXo-
JIMO YAAJHUTH TBLIb.

st obecrieueHrs aire3un IIEHKH ¢ TKAHBIO HAa NOBEPXHOCTh MIEPBOIA €
paxeIbHOI CTOPOHBI paMbl pABHOMEPHO pacHbuIseTcs (HalpuMep, ¢ IOMO-
IIBIO PACTIBUTUTEIISI BOJBI JUIS IIBETOB) XOJIOAHAs Bojia. Eciiu onphickuBaHne
IIPOU3BENCHO IPAaBUIIbHO, IIEHKA YBIAXHAETCS paBHOMepHO. IIpuuunoi
NPOIYIIEHHBIX YYacTKOB B BU/IE 00JIe€ CBETIIBIX MECT MOTYT OBITh CIIUIIIKOM
MEJIKHE KaIlli, HeOOJIBIION TUaMeTp CTPYH, CIIa0bIi HAop MO0 CoYeTaHue
9THX (hakTopoB. M30BITOK BOIBI HY)KHO yIaauTh pakeneM (55 ex. mo llopy
JUISl pYYHOM T1e4aTH) WK OOBIYHBIM PE3MHOBBIM CKPEOKOM ISt MOMKH OKOH,
HE CHHUMasl paMbl C IPUIOAHATOr0 ocHOBaHUA. CHIBHOIO HAXKUMa CIIeyeT
u30erarb.

Hepenozl Ha BJAKHYI0 TKaAHb

Pexomenayercst 1is i€HOK 00JbIIOTo pa3mepa. Pama ¢ HaTsHyTO# ceT-
KOW pa3MemiacTcsi BEPTHUKAIBHO B IPOMBIBOYHON KaOWHE U CMa4MBaeTCs
xoJionHOW BojoM. [lociie 0OMIBLHOTO HaHECEHWs MOJIrOTOBHUTENBLHOTO Ka-
NWUIIPHOTO PacTBOpa Ha CETKY €ro cliefyeT paBHOMEPHO BTEPETh ¢ 00enx
cTopoH 1o Bcelt e€ miuomanu. ITocne mayssl B 30-60 cexyHA HYKHO OIO-
JIOCHYTh 00€ CTOPOHBI CETKH XOJIOZIHOW Booii. B pesynbrare Ha e€ nmoBepx-
HOCTH JJOJDKEH OBITh BUJIEH POBHBIN ol Boabl. [locie aToro HeoOXoxaumo:

VYenex nepeBoja KanmuWJUISIPHBIX IUIEHOK 3aBUCUT OT MOATOTOBKH CET-
KH; €€ IIOBEPXHOCTb HE JIOJIKHA BBICOXHYTb 10 KOHTaKTa ¢ INIEHKONU. Ecin
NEPeBOJl CIeNIaH MPABUWIBHO, YYacTOK Tpadapera ¢ HAHECEHHOW IUIEHKON
JIOJDKEH OBITh paBHOMEPHO TEMHBIM. CBETIIbIE MECTa TOBOPSAT O HEMOJHON
aJAre3uu HHéHKI/l, 4YTO MPUBOAUT K OTCJIAMBAHUIO SMYJILCUU IIPU IIPOMBIBKE.
Torna nyyiie He pUCKOBATh, €CIIH TOJBKO JAe(EKT HE JISKUT BHE 30HBI U30-
OpaxeHusl.

Cymka KanuISIPHBIX IVIEHOK Nepe IKCIOHNPOBaHUEM

TiiarenbHas cylika O4eHb BayKHa Ui XOPOILIEro pasperieHus GopMabl.
Korza ects coMHeHUs B pe3ynbrare, ocjie ylaJleHUs MOIUI(PUPHON Mof-
JIO)KKH MOYXHO TMOABEPrHYTh TpadapeT NOMOJHHUTENLHOU cyiike (3—5 mu-

HyT). Crenyet n3berars TeMieparypsl coiiie 40 °C.
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B 3axitoueHnH B MONTBEP)KJCHUU NEPCIIEKTUBHOCTH PA3BUTHS TOTO
HAaIpaBjeHUS B MOJUTrPa(UUECKOM MPOU3BOJCTBE, MOXXHO IPHUBECTH BbI-
JIEp)KKY M3 BTOPOTO INIOOAILHOTO aHAINTHYECKOE HCCIIEAOBAHUE, KOTOPOE
ObUIO OITyOJIIMKOBaHO B INpeJIBEpUH MexXIyHapoaHOH moiaurpaduueckoit
BbicTaBkH «drupa-2016» B roccenpropde (I'epmanms). Drupa Global
Insights yrBepxnaer: «Ilo cyTH, meyarb 10 CHX HOp SIBISETCS NPOHM3BOI-
CTBCHHOH MHAyCTpued. XOTsS aHAJIOroBas me4yarh B 0003pUMOM OymyIinem
COXPaHUTCS, ISl AalIbHEHIIIEro Pa3BUTHUS OTpaciu OynyT BasKHBI HU(DPOBBIE
NeyaTaroIue YCTPOHCTBa C TOHEPOM U, BO BCe OOJIBbIIICH CTEIIEHU CO CTPYiA-
HOM redaTpio. Mojieny neyarHoro OW3Heca JOJDKHBI IBOJIOLMOHUPOBATH
BMECTE C U3MEHEHUSIMH TE€XHOJIOTUH — print-on-demand, rudposas neyarsb
YIaKOBKH, TEKCTHIISL U O)OPMIICHHSI HHTEPhEPa.



ADVANCES IN DIGITAL PRODUCTION WORKFLOWS

Hoffmann-Walbeck Th., Riegel S.
Stuttgart Media University, Germany

Abstract

Digital workflow is one of the key factors for improving efficiency in print
media production. With the new buzzword “Print 4.0” the topic attracted
even a wider attention lately.

This paper gives an overview of some current developments concerning
workflows for print service providers (PSP).

Keywords: Workflow, JDF, MIS, XJDF, Print Production

Introduction

While Workflow Management Systems denote modularly designed ap-
plications that perform different tasks of print production under one graphi-
cal user interface, a digital/integrated workflow is a (not necessarily linear)
sequence of processes based on data communication between independent
devices or applications from possibly different manufacturers. The latter has
already been pushed forward since the 90°s with the Print Production For-
mat and thereafter with the Job Definition Format (JDF). While originally a
digital workflow in print production was mainly understood only in relation
to technical processes in prepress, press and postpress, the term “Print 4.0”
now also refers to interfaces concerning additional commercial and logisti-
cal data flows. We will discuss the following interfaces in this paper:

* Print Buyer (PB) and Print Service Provider (PSP),

» PSP and external (paper) supplier,

» PSP and logistic provider,

+ Between technical production processes at the PSP’s site.

In the end, we will give a few remarks concerning the special needs for
major printing enterprises.

This paper is not based on a scientifically sound survey but is rather of
subjective nature.
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Interface PB and PSP

Classically, the communication channels between PB and PSP are simple:
Everything from the request for quote to the invoice is handled by telephone,
fax, email or postal mail. It is also common to have personal discussions
between PSP’s sales representatives and the PB. Print data is exchanged via
data carrier (USB, DVD) or as e-mail attachments. Usually, a Management
Information System (MIS) controls these transactions on the PSP side. In the
meantime, however, the situation got far more complex: Orders are also cre-
ated by Web-to-Print systems (W2P), which are either installed at the PSP’s
site or at a third-party provider’s site, or directly through an Enterprise Re-
source Planning system (ERP) of the PB. The PSP receives different job
data formats like private XML, JDF/JMF ([1],[2]), PrintTalk, text files, CSV
files. The print data are forwarded via email attachments, portals and FTP
servers to the PSP. Due to these various communication channels, different
interfaces are required internally at the PSP, e.g. between W2P and MIS,
which are also implemented by means of different data formats or by means
of shared databases. Often there are gaps, private interfaces or different ac-
cesses to the technical processes of the production. The assignment of print
data to the order data often requires the intervention of an operator. There
are efforts to harmonize those channels, e.g. with the help of a controller (or
a MIS) that collects all the order and print data, assigns them automatically,
bundles data for the technical production processes (JDF/JMF) as well as for
the orders to the external suppliers, for the logistics companies and for the
internal warehouse.

Interface PSP and external (paper) supplier

The communication channels between PSB and external suppliers are
quite manifold and depend on the geographical region. In many cases the
placing of orders by the PSP to the paper supplier is still dominated by pho-
ne, fax or email. The delivery notes from the supplier are then later transfer-
red manually into the masks of the storage system software. However, some
suppliers have also implemented a W2P system, through which the PSP can
order the requested resources.

However, there are also procedures which ensure better automa-
tion. For example, the supplier might send customer-specific price lists
(e.g. in the form of CSV files) at regular intervals via email to the PSP.
These can then be imported by the PSP into the MIS so that valid pric-
es of the printing substrates are available when calculating a quote. Order
software at the PSP can furthermore send order requests automatically
as email attachments to the supplier. Finally, in some cases, invoices and
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delivery notes of the supplier are scanned by the PSP, then OCR is car-
ried out and the text is analyzed so that the stock booking is simpli-
fied. Email attachments can also be analyzed and evaluated in this way.
These methods are quite specifically tailored to individual configurations.
On the other hand, web services would be much more general, allowing
direct communication between the order software at the PSP and the order
management system at the supplier. This type of interface will certainly get
a higher priority in the future.

Interface PSP and Logistic Provider

The interfaces between the PSP and the logistic providers are quite diver-
se, since the product orders and their approaches to the technical production
processes are not unified (see section 2). Often, the PSP fills in forms for
various logistic providers, either manually by an employee or automatically
by an MIS or a dedicated shipment software.

Large logistic providers offer web services, so that XML data is exchan-
ged between PSP and the logistics company. For this purpose, however, the
MIS or a logistics software of the PSP must integrate the appropriate Web
services, whereas different logistic providers have defined different APIs.
Local logistics companies, however, or a delivery managed by the PSB will,
in general, not support a Web services. A non-uniform allocation of logistic
orders and/or dispatch of goods is the inevitable consequence. Integrating
control software, which supports different logistic providers, but offers a
single API for the MIS of the PSP are introduced in the market.

Interfaces between technical production processes of the PSP.

The interface between MIS and the technical production processes as
well as interfaces between a production controller and devices in the pro-
duction are dominated — at least for sheetfed offset and digital printing - by
JDF/JME. The product description, i.e. the set of intended properties from
the PB’s point of view, is usually entered into the MIS of the PSP while
preparing a quote for the PB, or is defined implicitly by a W2P system.
But a JDF file normally does not contain just the description of a product,
but also the processes required to manufacture this product. The process
details are added to the JDF file during production. Originally, there was
a 1-1 relation between order, product description and production work-
flow description. However, this assumption became less and less valid
in the last years: an order can consist of several products and several in-
dependent products can be combined to a single production workflow.
Since the complete production workflow description is stored within a JDF
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file, the structure is quite complicated and difficult to handle, especially with
subsequent order changes. This has led to a new data format, the XJDF [3],
which is still in a draft version right now. Unlike JDF, XJDF does not specify
the technical production processes as a whole, instead it defines only a com-
munication protocol between a workflow controller and different devices.
The workflow description, on the other hand, is a private matter of a control-
ler and is typically implemented with the help of non-public databases. This
can make workflow implementations simpler, mainly due to the fact that a
device no longer needs to be prepared to filter the needed information from
the highly structured JDF file. With XJDF it receives only those process de-
tails which it requires. This should make it much easier to develop a XJDF
device interface compared to a JDF interface.

In future, the product descriptions could also be transferred from the
XIDF data into the PDF structure [4]. This would shift the responsibility
from the PSP to the PB. For the implementation a PDF/VT technology is
used, where individual pages of a PDF file are assigned to different (per-
sonalized) documents. In the case of the production description, individual
pages could also be assigned to product parts such as cover and content of
a brochure. Additional metadata can be associated to each document within
PDF.

Major Printing Enterprises

In recent years, the concentration to increasingly large and international-
ly active printing companies has been growing. According to the study ,,The
Future of Global Printing 2020 [5] 15 printing companies in 2013 had more
than 3 billion volume of sales, in some cases even more than 15 billion. In
comparison, the world‘s largest sheetfed offset machine manufacturer, Hei-
delberger Druckmaschinen, had a turnover of 2.4 billion in that year. This
certainly implies that manufacturers of workflow solutions for PSPs have
to pay extra attention to the needs of this target group. Since these features
also affecting some medium-sized enterprises, some of them are listed here.

*  Multisite MIS,

* Multisite production,

* APIs to WMS

* Cloud solutions.

Since the global players like to shift PB’s orders from one production
site to another, a multisite MIS seems to be a necessary condition. The same
holds if a product will be produced in parallel at several production sites.
Both situations have a lot of implications like handling different currencies,
different tax laws and the like. If a production of a product is actually divid-
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ed into several production sites, the integration of the sites need to become
much tighter, since the shop floor data collection need to be centralized.

Even the global players in the industry are using standard WMS for dif-
ferent tasks in the print production. Since different sites might use different
WMS and all of them need to be controlled by a multisite MIS, the WMS
have to open up their functionality to external software. That is, APIs have
to be established by the WMS manufactures.

Finally, the former client-server architecture of different application in
the graphic industry will have to give way to Web services and cloud solu-
tions. These are crucial properties not only for major print enterprises but
also for midsize companies.

Summary

The main focus of the software companies that cater for automation solu-
tions in the graphic industry seems to be more on the data flow concerning
commercial and logistic aspects than concerning technical processes within
the core of the print production. In both cases, however, simplification and
unification of current data flows seems to be predominant. Web services,
cloud solutions and browser based applications are becoming more impor-
tant.
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OCOBEHHOCTU ®OTONOJIMMEPU3YIOLWNXCA
MNACTUH, BINAIOLWME HA KAYECTBO
OJNIEKCTOTPAGCKOWN NMEYATU

finkosckasa O.C., babniok E.B.
MOCKOBCKMNI NONUTEXHUYECKUIN YHUBEPCUTET

Abstract

The report presents experimental results of studying forms and flexoprint-
ing plates. It shows the correlation of quality of prints with the physico-
mechanical properties of flexographic printing forms.

Water-washable polymer with rough structure has higher value of work of
adhesion and therefore has the best ink transfer.

Water-washable flexo form with flat dots and an irregular surface structure
has a minimum increment of tones from 1 to 100%, allowing to control the
prints and see the quality of gradational transitions.

These study will help to establish a methodology for the selection of pol-
ymer for the production of flexographic form that is suitable for highest
quality flexographic printing.

Key words: flexography, printing plate for flexography, properties of printing
plates, ink transfer, increment of tone

Bricokue TpeboBaHMs K KayeCTBY IeYaTd IPU IPOU3BOJCTBE M3AEIHN
STHKETOYHON MPOMBIIUICHHOCTH NPENbSBISIOTCS B CBSI3M C HEOOXOAMMO-
CTBIO TOYHOTO BOCIIPOM3BE/ICHHS MEJIKHX DJIEMEHTOB M CTa0MJIbHOM LIBETO-
nepenayu. B xauecTBe 00bEKTOB HCCIIEA0BaHUS ObLIM BEIOpaHbl (POTONONH-
MepU3YIOIIKECs TUIACTUHBI i opM duiekcorpadCKoil nmeyaTn pasinyHbIX
npousBonuteieii: DuPont Cyrel DPU 114, Kodak Flexcel NX 114 u Toyobo
Cosmolight QS 114.

Bce paccmarpuBaeMble IIIACTHHBI 0 CBOMM XapaKTEepPUCTUKaM (PKecT-
KOCTb, TOJIIIMHA, Pa3pellaronias CIOCOOHOCTb, KPAacKOIEpPEeHoC) IpefHa-
3HAuEHBI IS [1€YaTH BHICOKOKAYECTBEHHOM MPOLYKLIUH, IIPEUMYIIIECTBEHHO
Ha HEBIIUTHIBAIOLICH OCHOBE.

Lenp uccaenoBaHus — BBISIBICHHE MAKCUMAIBHO ITOIXOASIINX XapaKTe-
PHUCTUK (OTOTIOIIMMEPHU3YIOIINXCS IUTACTHH JJIsl OCIIEIYIOIIEr0 H3rOTOBIIe-
HUS riekcoopM ISt [IeYaTy O HEBIHUTHIBAIOIINM MaTepualiaM — IJICHKaM,
JIAMMHUPOBaHHBIM OymMaram | T.II.
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MeToauka IKCIIEPUMEHTA

[Ipu wusrotoBneHnn ¢opm duekcorpadckoii meyaTd U3 MarepHaioB
DuPont u Toyobo ocHOBHOE 3KCIIOHUPOBaHUE OBLIO IPOBEAEHO O€3 BaKyy-
MHPOBaHHMS U OCYUIECTBIISUIOCH B BO3YIIHOW CpeJie MOCIIe JJa3epHOM 3anu-
CH U300pakeHHs Ha MaCOYHBIH cIoH (T.H. nnppoBas 00paboTKa IIaCTHHBI).
310 OBUI0 HEOOXOIUMO JJIsl M30eTaHust IPOOJIeM, CBSI3aHHBIX C HEIIOTHBIM
nprXuMoM (potohopMbl K HOPMHOI IIIACTUHE TP SKCIIOHMPOBAHKH T10 T.H.
aHaJIOrOBOM TEXHOJIOTHHU U BIIUSHUSI KHCIIOPOAHOTO I/IHFI/I6I/lpOBaHI/Iﬂ, BBbI3bI-
BAIOILIETO UCKAYKCHUS IIEYaTHBIX JIEMEHTOB. Takke HCKIIOYMIIOCH MoIa/ia-
HUE MMBUTK TPU SKCTIOHUPOBAHUU Ha (GOPMHYIO IJIACTHHY.

[Tpu uzroroBnenuu ¢popm u3 marepuanoB Kodak ncnonb3oBanach cre-
nuanbHas wienka Kodak TIL, kotopas TaMuHHpOBaJIach Ha (OTOMOIUMED-
HYIO IUIACTUHY Ha JIaMHUHATOPE, TAKXKC HCKIIOYArOIIUM IIOoIaJaHUuE KHUC-
Jiopozaa, MmbUIM U APYIrUuX MOCTOPOHHHUX DJICMCHTOB Ha IJIACTUHY BO BpEMH
OKCIIOHUPOBAaHUA.

Jli1st 5KCIIOHUPOBAHUSI, TPOMBIBKH, CYIIKH W (UHUIIKHTA (raekcohpopm
MCIIOJIb30BalK TIpoleccop npou3Boacta kommnanuu» AGIl» (Mranus).

TectoBble orTHCcKM M3roraBnuBaiv Ha MamuHe GiDue Combat MX2.
B kauecTBe 3amedaTpIBa€MOro MarepHaia MCIOJIb30BaHa JaMUHUPOBAHHAS
noNMATWIeHOM Oymara. J{ist n3rotoBieHus: 00pa3oB OTTUCKOB HCIOJIb30-
BaJIM Kpacky Y®-orBepkaenus npousoxactsa Sun Chemical, mpeana3zna-
YEHHYI0 IJIsl IeYATH M0 HEBNUTHIBAIOIINM MOBEPXHOCTSM.

Ha ocHoBaHMM pe3yJbTaroB OLIGHKH TUAPOMUIBHOCTH IOBEPXHOCTH
¢ekcorpadckux GopM MO BETHUYMHE KPACBOrO yIjla CMauyMBaHUS BOIOW
pacCUrThIBAJIN 3HAYCHUA pa6OTbI aAre3uu CMauyrMBaHus 110 YPABHCHUTIO IIIO-
npe-fOHra.

s neranbHOrO M3ydeHUs MOPGOJIOTHH MOBEPXHOCTH (opMm (iekco-
rpad)cKoi meyatd MpPOBOAMIM aHaIU3 MHUKpodoTorpaduii, BHIIOIHEHHBIX
C HCIOJIb30BAHUEM BBICOKOPA3PEIIAIOIIEr0 aBTO3MUCCUOHHOIO CKaHUPYIO-
11ero 3MeKTpoHHoro Mukpockona JSM-7500F (JEOL, Snonus).

Jnst uccrenoBanusi PU3NKO-MEXaHUUECKUX CBOMCTB IIPH HCIIBITAHUIX
Ha catue ucnoib3osanu npubdop kommanuu INSTRON, mozaens 5969. Ipu
9TOM, UCIIOJIb30BaJIM CIEIUAIBHYIO IPUCTABKY, TO3BOJISIONIYIO IIpeodpa3o-
BaTb ABUKCHUEC KOHCOJIEH MallWHbBI MpeaHa3HAYCHHBIX JIA PACTAXKCHHA B
HAaIpaBJICHUE CKATHSL.
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BKCHepI/lMeHTaJILHBIe pe3yibTaThbl

Ha puc. 1 npencraBieHbl 3JIEKTPOHHBIE MHKPOHU300paKEHHUs MOBEPX-
HOCTeH GopM Quekcorpad)Ckoii meyaTu paccMaTpuBacMbIX 00pa3ioB. AHa-
TH3UPYS MHUKPOGOTOrpaduud MOXKHO 3aMETUTh, YTO TEYATHBIC SIEMEHTHI
¢nexcopopm DuPont Cyrel umeroT OKpyIible BEpPIIMHBL, YTO IPHUBOIUT K
IUIOXO KOHTPOJHPYEMOMY «PACTHCKHBAHHIO» HA OTTHUCKE (IPHPAILICHHIO
TOHA), T. K. Kpacka ¢ MEYaTHOrO 3JIEMEHTAa MO JaBICHHEM MEPEXOMUT Ha
3arevaThbiBaeMbIil MaTepHal He TOJIbKO ¢ CAaMOM BEPIIMHBI, HO U ¢ OOKOBO
MOBEPXHOCTH, YBEIMYHMBAsI UTOMIAb OTTHUCKA.

B T0 e BpeMsi, aHANTU3UPYsT MUKPOU300paKCHHUsI MEUATHBIX JICMEHTOB
¢drexcopopm Kodak Flexcel NX u Toyobo Cosmolight, MOXXHO 3aMeTHTh
IUTOCKHE BEPIINHBI IEYaTHBIX 3IEMEHTOB, UTO MPEIIOIaracT KOHTPOIHpYe-
MYIO TIepeaqy KpackH, T.K. OHa Oy/IeT repenaBarhes 3a CYeT CaMOU BEPIIIHHEI.

§f ;

Puc.1. Muxpousobpasicenus neuammuuix snemeHmos guexcogopm (yeenuuenue
200%): a — DuPont; 6 —Kodak; ¢ —Toyobo

OueHuBanu TuAPOQUILHOCTh HOBEPXHOCTH IEYATHBIX JJIEMEHTOB I10
BEJIMUMHE KpaeBoro ymia cMadnBanusi. Cpennue 3HaueHus u3 10 uamepeHuit
10 Ka)XKJJ0W 1e4aTHoi (opme npuBeIeHbI B TaoI. 1.

Tabnuya 1. Cpednee 3nauenue Kpaesoeo yena CMA4usaHusi 60001
Ha nogepxrnocmu gaexcogpopm DuPont, Toyobo u Kodak

®drexcohopMBI DuPont | Toyobo | Kodak

Cpennee 3HaYeHHE

KPaeBoro yria 78 4 >7

cMavuBaHus, rpai.

Paccunrannslie o ¢popmyse ypasuenuto [ronpe-lOHra 3Hauenus pabo-
TBI aJI'€3MN CMaYMBaHUs ISl UCCIIEAYEMBIX MaTepHaJiOB IPEJICTABICHBI B
Tabm. 2.
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Tabnuya 2. 3nauenue pabomovt adeezuu Ha (prekcogpopmax
DuPont, Toyobo u Kodak

drekcoGopMeI DuPont Toyobo Kodak
PabGora aaresun, 86.9 122.9 111.2
Hox

Pesynbrath! ucciieoBaHus, IPUBEACHHBIC B Ta0. 1 1 2 CBUICTEILCTRY-
IOT O TOM, YTO BOZIO-BBIMBIBHOI Marepuai koMnanuu Toyobo obnaznaer jyy-
IIMMH CBOWCTBAaMHU I10 KPACKONIEPEHOCY, T. K. UMEET CPABHUTEIBHO BBICOKOE
3Ha4YeHue paboThl aare3sud (IO-BUAMMOMY, 3a CUET HEperyaspHOil moBepx-
HOCTHOM CTPYKTYPBHI).

BaxHedmum (akTopoM BOCHPOHM3BENECHUSI IUITPUXOBBIX MEJIKHUX H30-
OpakeHMH Ha 3alleyaThlBAEMOM MaTepHajle SIBJISETCS MPUPOCT ONTHYECKOM
IJIOTHOCTU WJIM T. H. «paCTUCKUBAHUEC», T. €., YCM MCHbLIIC 3HAUYCHUE TIPpH-
pocTa, TeM BBIIIE pa3pelarolas ClioCOOHOCTD, MojlydaeMasi Ha OTTUCKE.

AHaMM3Upys BO3MOXKHBIC (DAKTOPBI, BIMSIONINEC HA T.H. PACTUCKABAHUE
npu ¢uexcorpadckoil meyatd, MOXXHO C KOHCTaTHPOBaTh, YTO BEJIWYHMHA
npupocTta OyeT onpenessaThes AByMs (haKToOpamHu:

* CBOICTBaMU 3ale4yaTblBA€MOro MaTepHuaia (BIUThIBaHUE);

* CTCNCHBIO Je(hOpMALIUU PACTPOBBIX AIEMEHTOB (iekcorpadcKoii me-

4aTHO# (hopMBI.

y‘-II/lTI)IBaﬂ, YTO B KA4YECTBEC O6’I)eKTa HUCCJICJOBaHUA BbI6paH HCBIIUThIBA-
101K MaTepuai (MoJIMMepHbIE TICHKH, JIAMUHUPOBaHHbIE OyMaru), peria-
foliee 3HaucHue B A eKTe mpupaiieHue ToHa OyayT uMeTh (QU3uKo-Mexa-
HUYECKUE CBOWCTBA mevaTHoil (opmbl. OCHOBHAsI Harpy3Ka Ha pacTpOBbIE
TOYKH IeyaTHol hopMbI OyZIeT CBsSI3aHa CO CKATHEM DIIEMEHTOB 110 HOPMAaJIH.

Ha puc. 2 npezacrapieHsl 1e(hOpPMAMOHHBIC KPUBBIC IJI UCCICAYEMBIX
¢nexcorpadekux Gopm Ipu UCIIBITAHUN Ha CKaTHE.

AHanu3 neopMallMOHHBIX KPUBBIX, NPE/ICTABICHHBIX Ha PUC. 2, MTOKa-
3bIBaeT, uTo Quekcodopmbl komnanuu DuPont nedopmupyrores npu cxa-
tuu Ha 20 %, npu Harpy3ke 7.0 kH, B To BpeMs kak mpu 3TOi ke Harpy3ke
nedopmanus ¢uiekcopopm kommnanuii Kodak u Toyobo cocrasnser 12 u
10 % cooTBETCTBEHHO.

Takum oOpasom, U3 HccieayeMbIX 00pa3oB HAaHOObIIEH YIIPYTOCThIO,
a, ClIe/IoBaTeNIbHO, M MEHbLIEH CTerneHblo Jedopmannu obnanaoT uiekco-
¢dbopmel komnanuu Toyobo. [To-BUAMMOMY, 3TO CBS3aHO C TEOMETpPHUEH Ie-
YaTHBIX 3JIeMeHTOB — Ha ¢uiekcopopme DuPont oHu 3akpyriieHHbIE, a He
mwiockue kak y Kodak u Toyobo (puc. 1). Kpome Toro, kak moka3aHo BbIIIIE,
¢dekcopopmbl kommaHuu Toyobo OyayT uMeTh OoJiee BHICOKHEC 3HAYCHUS
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npoussooumeneu: 1 — DuPont, 2 — Kodak; 3 — Toyobo
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paboTHI afre3un Ha rpaHuUIle IeyaTHas Kpacka — ¢uiekcodopma 3a cueT He-
PETYJApHON LIEPOXOBATOCTH HE TOJIBKO HA IUIOCKUX BEPIIMHAX ME€YaTHBIX
9JIEMEHTOB, HO U Ha UX OOKOBOM IMOBEPXHOCTH.

Ha puc. 3 npeacrapieHs! I'palalliOHHbIE XapaKTEPUCTUKU UCCIIE0OBaH-
HBIX MEYATHBIX (hopM.

AHanu3 pe3ynbTaToB UCCIENOBaHMS, IPEJICTABICHHBIX Ha PHCYHKE 3,
MOKAa3bIBAET, YTO BOAOBBIMBIBHAs (hiekcodopma Toyobo Cosmolight, o0ma-
JlaroIas HeperysipHOH CTPYKTYpOH MOBEPXHOCTH (KpuBas 3), MOJABEpIKe-
Ha MHUHHMAaJBHOMY NPHUPALICHUIO TOHA HAa BCEM TOHOBOM JHMamla3oHe, 4YTO
JO0Ka3bIBA€T KOHTPOJIUPYEMOCTb OTTUCKA MPHU MEYaTU THpPa)Xa U IJIaBHBIX
rpalaliOHHBIX Iepexoaax. B To ke BpeMsi ciupToBBIMBIBHAS (iiekcodop-
ma Kodak, oOnanarorias peryasipHoil CTpyKTypO#l MOBEPXHOCTH MEYaTHO-
TO IeMeHTa (KpuBas 2) IeMOHCTPUPYET HU3KUH MPUPOCT TOHA B BBICOKHUX
CBETax, a TaK)Ke BBICOKOE BOCHPOM3BEICHUE OTTHCKA B IIyOOKHX TEHSX.
I'papanyonHas xapakTeprcTUKa CIIMPTOBBIMBIBHOI (uiexcodopmbl Du Pont,
obnazaromieii ria kol MOBEPXHOCTHIO (KpuBas 1), MoKas3pIBaeT CTabHIbHOE
IPEBBILICHUE PeabHBIX TI0Ka3aTelel pa3Mepa pacTpa Ha OTTUCKE Ha/l 3aJ10-
JKEHHBIMH B MaKeTe, a TAKXKe MCUE3HOBEHUE PACTPOBOM ceTku nocie 94%,
YTO HETaTUBHO OTPAXKACTCA Ha FJ'Iy6OKI/IX TCHAX, a 3TO IMPUBOJAUT K 3aTpyd-
HEHUSIM IIPH KOHTPOJIE KauecTBa IeYaTH THpaxa.

BriBOaBI

1. IpeanoxeHn Merox momdopa Marepuana ¢uecorpacKux IedaTHBIX
(l)OpM, MMpeAHa3HaAYCHHBIX [JI II€YaTH 110 HE BOUTBIBAEMbIM MaT€pHraiaM,
3aKJTFOYAIONIHNACS B MHKPOCKOIMYECKOM HCCIIEIOBAHHH MOBEPXHOCTH
NCYATHBIX 3JICMCHTOB, OLICHKEC HUX q)HSI/IKO-MeXaHI/I‘ieCKI/IX CBOWCTB npu
HCIBITAHUHN HA CXKATUEC U aHAJIM3C I'paJalluOHHBIX XapaKTCPUCTUK TTOTY-
YCHHbIX OTTHCKOB.

2. DKCHEpUMEHTAIBLHO MOKa3aHO uTO (prekcohOpMbl UMEIOIIHE MIOCKYIO
(dopMy MeYaTHBIX DJIEMEHTOB, a TaKXK€ HEPETYIIPHYIO CTPYKTYpy HX
MOBEPXHOCTH, 001a1al0T 00JIee HU3KUM 3HAUCHUSIM OTHOCUTEIIBHOM Jie-
dbopmaruu.
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NOJIHOTEKCTOBbIV MOUCK NPU OBPABOTKE
NEPMOQUYECKUX USAAHUN

Alkosnes b.C., Mpockypsakos H.E., Ctpenkos A.H.
TynbCKUI rocyaapCcTBEHHbIN YyHUBEpPCUTET

Abstract

The analysis of different in nature and applies of programs used for full-
text search, was done. A number of factors influencing the search for
articles and their parts, templates, queries and clarifications was identified.
Examined the validity of the use of cloud storage services to quickly find of
duplicates or attributes of articles in full-text search.

Keywords: Full-text search, program, cloud storage services, quickly find

[epuoanyeckuM U31aHUSIM IOCTOSHHO HEOOXOMMO BECTH yueT NyOiu-
KaTOB TEKCTOBBIX MaTe€pHaliOB U NMPOBEPATh UX HAa BO3MOXKHOCTH BBIXO/A B
NPOLUIOM HMJIM OyIyIMX HOMepax. DTO OJHA U3 BAKHEHIIMX 3a/1au pelak-
TOPCKOM TPYIIIBI )KyPHAJIOB, TaK KaK IPU MOCTOSHHON TEKy4YKe MaTepHajoB
€CTh OOJIBLION IIAHC MOBTOPHO 3aHECTH OJHY M TYXE CTaThl0 B pa3HbIe HO-
Mepa. Taxoke 9acTo BCTpeuaeTcsl CUTyalus, KOTJia aBTOPbI IPUCHITIAIOT pa3-
HBbIE€ BEPCHUU CBOMX CTaTell B TEUEHUE HENleIM WM Mecslla, H3MEHUB, Ha3Ba-
Hue ¢aiina wim camoii cratbi. Bee 310 neiicTBUTENbHO co3aeT Oolbiine
npoOiieMbl Ipu 00pabOTKe CTaTel U MOAr0TOBKE )KypPHAJIOB K BBITYCKY.

Pewast oty 3ajma4y pesakTopbl 00s3aHbl OPHEHTHPOBATHCS HE HA CBOIO
naMsTh, 4 Ha aHAJN3 UMEIOIINXCS Y HUX apXUBHBIX JaHHBIX. [IpudeM mpo-
rpaMMHOE OoOecCIeueHHE, MPUMEHIEMOE ISl ATHX LEJICH JT0JKHO OBITh Ha-
JEKHBIM U OCYIIECTBIATH IMOJHOTEKCTOBBII IMOMCK IO MHOTOCTPaHUYHBIM
JIOKYMEHTaM.

B cuity 3asBIeHHBIX TPEOOBAHMI MOKHO MPEIIIOIOKUTh KAKMMH CBOM-
CTBaMH JIOJDKHO 00J1a/1aTh MPOrpaMMHOE 00ecIicueHHE:

1. [TognepxuBaTh OOJIBIIOE KOJMYECTBO TUNIOB (aiyIOB, BKIFOYAs apXH-
BBI.

2. JloymKeH MOAIepKUBATHCS TIOUCK CIIOB, Ppa3 U MPEIIOKCHUN.

3. Ha nouck He J0JDKHA BIUATH CTPYKTYpa IIOCTPOCHUS TeKcTa B (aiiie,
KOAMPOBKA.

4. IMopnepkuBarh MOP(OIOTHIO CIOB B 3aIIPOCE, BKIIOYasi CHHOHHMBI.

OmnpenenuBIInCh ¢ HeOOXOOUMbIMU TpeboBanusiMH K [10 HeoOxoauMo
BBISIBUTH UX IIepe4YeHb U chepy NpUMEeHEeHHs. DTO He TpUBUAJbHAS 3a/1aua
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M3-32 TOTO, YTO [IPOrpaMMHOE 0OecredyeHne ¢ T0MOOHBIMH BO3MOXKHOCTSIMU
BCTPEYAIOTCS B CaMbIX Pa3HBIX oTpaciisix. [loaToMy ObLIO MpUHATO pelie-
HUE MPOaHAIM3UPOBAaTh HanOoJiee MOIMYISPHbIE NPOTrPaMMHbIE HNPOIYKTHI
n3 CICAYIOIUX THUIIOB MPOTpaMMHBIX IMPOAYKTOB: CHEUAIU3UPOBAHHBIC
nporpaMmbl IJisd pa60T1>1 C TCKCTOBbBIMU JaHHBIMU U MOUCKY B HUX TCKCTA,
(aiiioBbie MEHEKEPHI, CETEBbIC WM OONAYHbIC XPAHWIUIIA, a TAKKE HH-
CTPYMEHTBI OIIEPALIMOHHON CUCTEMBL.

Kak roBopmiioch panee u3 uccienyembix rpyni [10 Obliu BBISBIECHBI
CaMbI€ TMONYJIAPHBIC U3 HUX!: HpO(beCCl/IOHa.HI)H])Ie mnmporpamMmbl JJIst TIOUC-
ka — Archivarius 3000 [ 1 ]; daiutossrit menemxepsl — Total Commander
8.01; cpencrea OC — BcTpoeHHOE cpencTBo moucka 3 OC Windows 7 [ 2 ];
obnaynble xpanuiuiia — Google duck [ 3 |. [locnennuii 6bu1 BBIOpaH 110
MIPpUYHHE €T0 IMHUPOKOIo MCHOJIB30BaHU MPHU MOATOTOBKE BbIITYCKa IEPHO-
JUYECKOU KHI)KHOM IIPOAYKIIMY U HaJIMYMEM B HEM KOHTPOJIS BEPCUM.

M3HauanpHO IpeaIonarajsoch, YTO HAUXYALIUI PE3yabTaT Jat0T HHCTPY-
MCHTBI ITOUCKAa, BCTPOCHHLIC B ONI€EpAllMOHHBIC CUCTEMbI U q)aﬁHOBbIe ME-
HeJDKEPBI, TaK KaK OHM HE MPeAHa3HAYeHbl U3HAYAJIBHO ISl TOJTHOTEKCTO-
BOTO IOWCKA, ¥ N0 OOJIbLICH YacTH JOJDKHBI UCKaTh (Dailyibl Ha JIOKAJIBHBIX
JICKax 0 UX Ha3BaHUIO.

Tabnuya 1. Boamosicnocmu noucka 6 paziuunsix popmamos aiinos

Bcerpoennoe
Total .
dopmar Com- CPENCTBO Google Archiva-
’ mander noucka B OC | Jluck rius 3000
Windows 7
1.DOC + N N N
2. DOCX R n n N
3. RTF _ N - -
4. PDF, cpenctBaMu . .
MS Word 2007 - -
5. PDF, cpeactBamu
Adobe PDF (ot . ) N .
pa3pabOTYHKOB)
6. PDF, cpenctBamu . .
PDF Creator B -
7. RAR (WinRar) - _ _
8. ZIP (WinRar) ; j N
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OnHako mepBoe, YTO HEOOXOAMMO BBISIBUTH — KaKHe TUIIbI (PAiIOB MOAIEp-
JKUBAIOTCA NOHMCKOBBIMU IpOrpaMmMamMu, Cym€CTBYIOT JIM HIACAJBHBIC IJIA
noucka ¢opmarsl. [jist 3TOro ObUT MPOBEIEH IKCIIEPUMEHT C Pa3IMYHBIMU
tunamu Qainos. s aToro O6pu1a BeIOpaHa crathst aBTopoB b.C. SIkopnesa,
H.E. IlpockypsikoBa, BeinosiHeHHas B popmare DOCX, u B He€ ObL1 00aB-
neH TekeT «A.H. Crpenkosy. Ilocie yero u3 ganHoro (aiina ObLIM MOITY-
YeHBI HHTEpecyoIue Hac Gopmarel (cM. Tadi. 1).

Crout ormeruth, uTo s (aitnmoBoro Menemkepa Total Commander
OblI1a IIpoBeieHa crienuduyecKkas HaCTPOWKa — BEIOpaH CIOCO0 KOAUPOBKU
UTF16, T.x nouckoBas nHpopmanys Obljia Ha PyCCKOM SI3bIKE.

B kadecTBe MOMCKOBOTO 3alpoca MBI HCIIOJIb30BAIN HENEIUMYIO Hajl-
MUCh U3 onucaHHoro Beime gokymeHta — «b.C. Skosnes, H.E. [Ipockyps-
koB, A.H. CtpenkoB». Pe3ynbraTsl npuBeaeHs! B Ta0. 1.

[IpoBeneHHBIN SKCIIEPUMEHT [T0Ka3all, YT0 Hanbosee OOJbIION 0XBaT 110
¢dopmaram umeror 10 Archivarius 3000 u Google [uck. Onnako, 6osee
Ba>XHbIM BBIBOJIOM 6y)1eT TO, YTO BCEC IMOMCKOBBLIC IMPOIrpaMMbl OJWHAKOBO
XOPOIIIO CITIOCOOHBI paboTaTh TOJIBKO C OJHUM THUITOM (haiiyia — CTapbIMHU Bep-
cusimu MS Word 1997-2003 (DOC).

[ostomy Ha mpumepe ¢opmara DOC MBI MOXEM ITpOaHaIM3HPOBATh
JpyTrHe He MeHee BaKHbIe Mpo0IieMbl morncka nHpopmanuu. Bee nocnenyro-
IIMe AKCIIEPUMEHTHI OyIyT yBEJIMYHBaTh TPEOOBAHUS AJIsl HOUCKOBBIX MPO-
rpaMM, HO 3TO 6y;[eT KacaTbCAa TOJIBKO BO3MOKHOCTHU BBIIIOJHUTH IIOUCK I10
(l)l/IJ'IOJ'lOFI/I'-leCKI/IM MCTOJaM, TaK KaK 3TH MCTOJbI ABJISAIOTCA CIUHCTBCHHBbI-
MM BapUaHTaMH IPU KOTOPBIX MBI MO)KEM I'apaHTHPOBaTh, YTO Oy/IeT Haiiie-
Ha WH(GOPMAIMS U 110 TOYHOMY, 1 OTPHIBOYHOMY 3aIIpOCY.

Hcxonst U3 omnbiTa MOXKHO CKa3aTh, YTO CYLIECTBYET HECKOJIBKO OYECHb
94acTO MPUMEHSEMBIX CIIOCOO0B MOUCKA HH(DOPMAIUH:

— 110 (paMuIIMK aBTOpa MIIK aBTOPOB,

— I10 Ha3BaHHUIO CTAaThU,

— I10 KIJIOUEBBIM CJIOBaM.

HepBoe, YTO MOKHO ITPOAHAJIU3UPOBATDH - 3TO BJIMAHUC HAlIUCAHUA CJIOB
c OykBoH «&». He cekpert, 4To OOJIBIIMHCTBO aBTOPOB C (haMUIIUSIMH, UMe-
IolIMe JaHHyoo OyKBY MUIIYT ee yepe3 «e». B pesynbrare, ecnu [10 oyens
NPSMOJIMHEHHO NEHCTBYET M IPOM3BONT KECTKOE CpaBHEHUE O€3 aJropuT-
Ma, oOpabarsiBaroliero (ppazoodpa3oBaHmue, TO OHO HE PEIIUT MOCTABJICH-
HOI1 lepe]; HUM 3a7a4u.

Jlyist MpoBepKU MBI HCIIOIB30BAIN TOT XKe (ailil 4To M B MEPBOM JKCIIe-
pUMEHTe, co3/1aB Ha ero ocHoBe 4 ¢aiina u 3aMeHuB (paMUIMK aBTOPOB Ha
Kucenes, Kucenés, [lepenenkun, [lepenénkun. Tun ¢aitna — DOC, T.k oH
obpabarbiBaercs Bcemu [10. B tabi1. 2 npuBeneHs! pe3ysibraThl.

44 | International Scientific-Practical Conference



Tabauya 2. BozmodcHocmu npo2pamm omaudums OyKewl e u € uz 3anpoca

Bcerpoennoe
. Total CPEICTBO Google | Archivarius
Ilonckossii Commander | moucka B OC Huck 3000
3ampoc Windows 7
KonnuectBo HallieHHBIN COBIAJACHUM 110 3aIIpOCy

1. Kucener 1 2 2 2
2. Ilepenenkun | 1 2 2 2
3. Kucenér 1 2 2 2
4. Mlepenénxun | 1 2 2 2

Pesynbratel uccnenoBanus noscHuM Ha npumepe. @amunua Kucenes
Obuta B onHOM (aiine, Kucenés B Ipyrom, COOTBETCTBEHHO 2 HaMICHHBIX
(aiina mporpaMMoii — 3T0 MaKCUMaJIbHBIN U TIPaBHIIBHBII PE3yJIbTaT IIOMCKa.
OTOT SKCIEPUMEHT IOKa3aj, 4TO OYyKBBI «e» M «&» Uil OOJBIIMHCTBA
MIPOrpaMM BIIUSHUE HA aIeKBaTHOCTh MTOMCKA HE OKA3bIBAIOT.

IIpoBepKy afieKBaTHOCTHU MOKMCKA IO TOUHOMY U HETOYHOMY ITOMCKOBOMY
3anpocy ObUIO PELIEHO IPOBOAUTH IO (haMIIMAM aBTOPOB. DTO CAENAHO AT
TOTO, YTOOBI UCKIIIOYNTH U3 SKCIIEPUMEHTA BIMSIHUE CTPYKTYpBI JOKYMEHTa
1 ero popMaTupoOBaHUE HA KOHEUHBIH pe3ynbTar MOHCKa.

JUist SKcIieprMeHTa UCIIONb30Balach Ta XK€ CTaThs, 4To B Tabi. 1. ITouc-
KOBBIM 3anpocoM Obutn — «CrpenkoB» (HetouHbli 3amnpoc) u «b.C. SkoB-
neB, H.E. IIpockypsxoB, A.H. CrpenkoB» (TouHblil 3ampoc). Pesynsrars
MIpUBE/ICHBI B Ta0M. 3.

Tabnuya 3. Brusinue mounocmu 3anpoca Ha NOUCK ungopmayuu

Bcerpoennoe
Total o
CPEICTBO Google | Archivarius
. Com-
IouckoBslii 3ampoc noucka B OC Juck 3000
mander .
Windows 7
Pesynbrar
1. CtpenkoB + + + +
2. B.C. fIkoBnes,
HE. ,AH. + + + +
CrtpenkoB
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IIpoBepka BIusSHUS CTPYKTYphl JOKYMEHTA U BEPCTKU TEKCTA HA IOUCK
Takke ObLIa MpoBe/ieHa /sl OIMCAHHOTO BhIIIE (aiina. B kauyecTBa Tekcra
3ampoca UCIOoJIb3yeTCsl Ha3BaHKe cTaTbu — «Maso3aTpaTHbIN MOIX0A K 00e-
CIICUCHHIO yCTOWYMBOW paboThl MHTepHET-pecypcoB». B kaxkaom daitne
OBUIH SIBHO 3aJiaHbl TPU HauOOoJee YacTO BCTPEUAIOIINXCS CUTYal[lH, KOTO-
pbI€ 110 HalllEMy MHEHUIO MOT'YT IIPUBECTU K HEXKEIATEIbHBIM IIOCJIEICTBU-
SIM JUJISL IIOMCKA!

— pa3pbIB cTpOKH KiaBuiueil <Enter>;

— pa3pbIB CTPOKU IPUHYIAUTEIbHBIM Pa3pblBOM;

— HETOYHOE Ha3BaHUE CTaTbMU.

JlJ1st MpoBEepKY MOCIIENHEr0 IyHKTa B W3HAYaIbHbIH (aiis ObLI0 BHECEHO
JIOTIOJIHUTEJILHOE U3MEHEHUE - Ha3BaHUE CTATbU CTaNo «Mao3arparHblil
MOJX0J] ¥ O0ecleueHne yCcTOWYnuBOW paboThl MHTEpHET-pecypcoBy», T.C.
MIPEAJIOT «K» U OKOHYAaHHUE CJIOBA «00ECIeYeHN0» ObLIIM 3aMEHEHBI 1 Teleph
HE COOTBETCTBYIOT ITOMCKOBOMY 3arpocy. Takum o0pa3oM B UcCie0BaHUN
tenepb 4 daiina n MaKCUMaJIbHBIN pe3yJbTar y nporpamm — Oyaer 4 HaiieH-
HBIX COBNaJeHUs. Pe3ynbraTsl HCClIeI0BaHU TPUBEACHBI B Ta0M. 4.

Tabnuya 4. Brusinue cmpykmypbl u 6epcmku 0OKYMeHmMa Ha NOUCK ungopmayuu
no sanpocy «Manozampammubiii n00X00 K 0becneueHuIo ycmouuugou pabomol
Hnmepnem-pecypcos»

Bcerpoennoe
Total .
cpenctBo | Google | Archivarius
Turer U3MeHEHUS Com-
noucka B OC | Jluck 3000
CTPYKTYpHI TOKyMeHTa | mander Windows 7
i Gpassl " > =
KonnuecTBo HaiiieHHBIH COBIAICHUH 1O
3ampocy
1. IlpunynuTenbHbII 0 1 1 |
pa3pbiB <Enter>
2. IlpunyauTensHbIN 0 1 1 1

pa3phIB CTPOKHU
3. I3MeHeHHOE Ha3Ba-
HHUE CTAaThH C Pa3phIB 0 0 1 0
knaBuinen <Enter>

4. IameHeHHOE Ha3Ba-
HUE CTAThH C MPHUHY-

0 0 1 0
JUTEITLHBIM Pa3phIBOM
TEKCTOBOH CTPOKH
Hroro: 0 2 4 2
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B xone skcniepuMeHTa OBUIO BBISBJICHO, YTO IO 3alPOCY M3MEHEHHOTO
Ha3BaHMs cTarthd «Maio3aTpaTHeli MOAXO M OOecleyeHrne yCTOHYMBOU
pabotel IHTEpHET-pecypcoB» pe3yibTar paboThl MPOrpaMM CTall HEMHOTO
uHbIM. [ToaTOMY IpUBOIUM pe3yabTaThl HCCIENOBaHUM B Ta0I. 5.

Tabruya 5. BrusHue cmpykmypbl u 6epcmku OOKYMEHMA HA ROUCK UHGopmayuu
no 3anpocy «Manozampamuuiii n00xo00 u obecneuenue ycmouuueou pabomsl
Hnmepnem-pecypcos»

Tuner
H3MEHEHHUS

CTPYKTYpPBI
JIOKyMEHTa WIH

¢dpass

Total
Com-
mander

Bcerpoennoe
CPEICTBO TOMCKA
B OC Windows 7

Google
Jluck

Archivarius
3000

KonnyecTBO HaliIEHHBIM COBHAIECHUN 10

3anpocy

1. Ilpunynu-
TEJbHBIN pa3z-
pbiB <Enter>

2. Mpunynu-
TEJIbHBIN pa3-
PBIB CTPOKH

3. U3meHeHHOE
Ha3BaHHE CTaTbU
C pa3phIB KJIaBH-
meit <Enter>

4. 3meHeHHoe
Ha3BaHHE CTAaTbU
C IPUHYAUTEITb-
HBIM pa3pbIBOM
TEKCTOBOM
CTPOKH

Hroro:

MBI cunTaeM, YTO TaKOH MapajoKc CBsi3aH ¢ TeM, 4yTo B Archivarius 3000
HOKa He NPeyCMOTPEH aJrOPUTM CIOBOOOPa30BaHus H MOP(OJIOTHH, a pe-
aJIM30BaH IIOKCK 110 CII0BaM, BCTPEUAIOIINMCS BO (hpase MU MPeTIOKESHHN.

[IpoBeeHHBIC SKCTIEPUMEHTHI TIO3BOJIMIIH CAETATh BHIBOJIBL:

1. 3anpoc no ¢amunusaM gact Oosiee MpPaKTUUEH T.K. JaHHBIE 3allPOCHI
cofepKaT YHUKAJbHbIE CJIOBA, TOIJA KaK Ha3BaHUS CTaTeil HepeaKo cozep-
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JKaT TEPMUHBI U OIPENEJICHUS, YCTOSIBIIMECS W YacTO HCIIOJb3YIOLIHECs
00O0pOTHI peuu, U OHU OOBEMHBI 110 TEKCTY.

2. Ha ocHOBe pe3ysIbTaToB 9KCIEPUMEHTOB 110 YACTUYHOMY U TOYHOMY 3a-
npocam (Tabi. 3) ¥ ¢ yyeToM nojepxKuBaeMbIx Gpopmaros daiiios (Tadi. 1)
MOXHO CZIeJaTh BbIBOJ, 4To nporpammbl Google uck u Archivarius 3000
JafoT Oosiee KayeCTBEHHBIM pe3yNbTaT IIOMCKa [0 CPaBHEHHIO CO BCEMH
OCTaJIbHBIMU.

3. JleranbHoe cpaBHeHHEe paboThl mporpammHoro obecneuyenus (I10)
Google luck u Archivarius 3000 (ta6ma. 4, 5) mokasajno, 4To Ha Pe3yJbTar
padotsr I1O Archivarius 3000 umeeT Gosbliee BiusHIE HOPMAT CTPOKH 3a-
npoca. K coxanenunto B aTom cityuae nannoe [10 He MoxKeT rapaHTHPOBaTh
MOJTHOE HaxXoXKAeHue nHdopMannu, 0coOeHHO AyONIUpyroLecs 1 U3MEHEeH-
HOM.

4. Texunonorus Google /luck nokasana Ka4eCTBEHHYIO pabOTy U I103BO-
JIUJIa HAWTH TEKCTOBBIE (hailiibl M YacTh apXMBHBIX. HemocTarkom naHHOM
CHCTEMBI SIBIISIETCSL TO, YTO OHA HE MOXKET paboTath ¢ apxuBamu tuna RAR.
Taxxe CTOUT OTMETHTh, YTO TEXHOJIOTHS JacT OueHb OOJIBIION HabOp pe-
3yJIBTaTOB, IIOATOMY €r0 HY)KHO COKPAallaTh, IPUMEHSIST «METKI» IaIoK, T.€.
BBIMOJIHATH IPOIEypy MOMCKa B IOMEUEHHBIX 30HaX. OHAKO 3TO B LIEJIOM
CHM3HT Ka4eCTBO MOUCKA.

5. Apxus ZIP — naeanbHblii popmar 1iis 3a7a4 MOMCKa U XpaHEHUs ap-
XHMBHBIX (paiijIoB B U3/aTeabckoM aesie. OH eMHCTBEHHbBIN apXUBHBIN Qop-
Mar, kotopsiii mojuepkusaercs [10 Google uck u Archivarius 3000.

6. MOXHO pPEeKOMEHJIOBaTh HCIIOJIb30BAaTh HAOOPBI TEKCTOBBIX (hailiion
JUI XpaHEHUsS Ha3BaHUil cTareil. DTO COKpATHUT BpeMs IIOMCKA B apXHUBax U
JlacT BO3MOXKHOCTB MPOBOJMTH IOMCK M aHailu3upoBath uHdopmanuio I10
Google Jluck 6e3 3arpy3Ky Ha HErO BCETO apXuBa.
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OCOBEHHOCTU U TEXHOJIOTMYECKUE
BO3MOXHOCTU OJIEKCOTPAOCKUX ®OPMHbIX
NNAACTUH HOBOT'O MOKOJIEHNA

KapTtawesa O.A.", MaunH M.U.2
'MOCKOBCKUI MONNTEXHUYECKNI YHUBEPCUTET
2000 «Bapuo®nekc»

Abstract

The work is devoted to evaluation of reproductive — graphic characteristics
of the new generation of flexographic printing plates of Du Pont company
with built-in function for obtaining flat-top printing elements

B nocnenHue rogpl acCOPTUMEHT COBPEMEHHBIX (DOPMHBIX IIACTHH IS
¢uexcorpadcekoil neyaty 3HaYUTENBHO paciuupuiics. OCHOBHBIE MTPOHU3BO-
auTend (OPMHBIX IUIACTHH Ui LU(POBOH MAaCOYHOH TEXHOJIOTHH Mpea-
CTaBWJIM Ha NONUTrpapHUyYecKHii PHIHOK IUTACTHHBI HOBOTO MOKoJieHHs. Ta-
kue (opMHBIE TUIACTHHBI BBIIYCKAIOT, Harpumep, komnannu Mac Dermid,
Toyobo, Du Pont u oHu sIBISIIOTCS aNbTEpHATHBOM paHee NPeIIOKEHHBIM
TEXHUYECKUM PEIICHUSM, IO3BOJSIOMUM IOIydaTh IUIOCKOBEPIINHHBIE
reyararolye 3J1eMEeHThl Ha IevYaTHbIX (opMax, HO He TPeOyloT mpuMeHe-
HUSI CIIELHAJIbHOTO 00OpYIOBaHUs PH MPOBEAECHUH OCHOBHOTO JKCIIOHHU-
poBanus. B cTpykTypy psaa Takux (OPMHBIX IUIACTHH BKJIIOYEH JIOIIOJ-
HUTENbHBIA IOJUMEPHBIA CJIOH, PACIOJIOKECHHBIA MEXAY MAacCOYHBIM H
¢dorononumepuzyembim  (PIIC) cnosimu, xotopeiit u3onupyer PIIC npu
NPOBEJCHUN OCHOBHOTO 3KCIIOHMPOBaHUS 4Yepe3 COPMUPOBAHHYIO MacKy
OT BO3JICHCTBUS KHCIOpoaa Bo3ayxa. OO0 0COOECHHOCTAX M BO3MOXKHOCTSIX
TaKOH CTPYKTYpbl ()OPMHBIX IIACTHH Pa3pabdOTYMKH COOOIIAIOT B CBOMX
peKIaMHBIX MaTepHaax.

CoOCTBEHHYIO TEXHOJIOTHIO M3TOTOBJIEHHs ()OPMHBIX IUIACTHH HOBOTO
HOKOJIHUSI Tpeyioxkuia u komnanus Du Pont. PaspaboranHas wmu Tex-
Honorus Easy Takke O3UIIMOHUPYETCsl KAK COBEPIIEHCTBOBaHUE (DOPMHBIX
riactvH. OHa 3aKJII04aeTcs B TOM, YTO (DOPMHPOBAHHE INIOCKOBEPILIMHHBIX
neuararomux eMeHToB B OIIC ocymiecTBiseTcs 3a cyeT CBOMCTB HOBOM
KOMIO3HIIMY, HAa KOTOPYIO KHCIOPO IIPU MPOBEAECHUN OCHOBHOM 3KCIIOHHU-
pOBaHUU He OKa3bIBaeT HHrubupyrouero uusHus [1]. Texnonorus Easy mo-
3BOJISIET, KaK YKa3bIBAIOT Pa3paboTYHMKH, YIYULIUTh KAaUeCTBO U300paKEHHH,
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BKJTIOUasi BOCIIPOU3BEICHHE IIJIALIEK U MEJIKUX JIeTalleil B cBeTax n3o0paxe-
Hus. Co3aHo Heckosibko TUNOB popMHbIX mactu Cyrel Easy, npennasna-
4yeHHBIX s conbBeHTHOH (Mapku ESX u ESE) u TepmanbHoii 06paboTku
(mapku EFX u EFE). B xaxgoM Tune 3TuX IJIacTHH, pa3paboTaHHbIX IS
Pa3NMYHBIX CIIOCOOOB ylaJeHUs] HE3alOJIMMEPU30BAHHOTO CJIOSl, HMEIOTCS
(dopmHBIe macTuHbl ¢ miaakoit (mapku ESX u EFX) u monudunupoBanHoit
(mapku ESE u EFE) noepxHoctsiMu [2], mpuyeM HOCIEAHUE MTO3BOJISIOT
YAYYIIUTh KaYECTBO IUIAIIEK Ha OTTHCKE 33 CYET MOBBIIMICHUS UX ONTHYE-
CKOH MJIOTHOCTU U YMEHBIIEHHUS MATHUCTOCTH, a TAKXKe MOBBICUTH KPacKo-
nepeHoc 0e3 IPUMEHEHHs MUKPOPacTpUpoBaHus. TeXHU4ecKas XapakTepH-
cTHKa (POPMHBIX TUIACTHH IPUBEJEeHA Ha caiitax komnanuu Du Pont [3—-6].

B pamkax paboTbl OLIeHUBAJINCh Ne4aTHbIE (JOPMBI, U3TOTOBJICHHBIE Ha
¢dopmubIx actuHax Easy (mapok ESE u ESX) B ycnoBHsIX KOHKPETHOTO
npennpuatus. Onpenensyioch BOCIPOU3BEACHUE PACTPOBBIX TOUEK, IITPH-
XOBBIX JIeTajJel, OT/AENBHO CTOSIINX TOYeK U (pparMeHToB 1mpudra, T.€. oc-
HOBHBIX DJIEMEHTOB U300pakE€HHsI, KOTOPBIE TI03BOJISIIOT OLIEHUBATH €r0 Ka-
yecTBO. Bee ot nokazarenu nusmepsuinck Ha yerpoiictse Flexo Cam ¢upmbl
Troika (puc.1) Ha TeCcT-00BEKTE, COMCPIKAIINAM ITH IIEMEHTHI.

»

Fe
Puc 1. Hzsmepumenvuoe ycmpoticmso Flexo Cam

NsmepurenbHoe yerpoiicTBo Flexo Cam nmpou3BOAUT C BRICOKOH TOYHO-

CThIO U3MEPEHHS IEMEHTOB M300pa)KCHUS ¥ MO3BOJISET MOJydaTh UX MH-

kpodororpaduu. Hannune B ycTpoiicTBE HHCTPYMEHTOB JUIsl TPEXMEPHOTO
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aHaJIM3a MevyararolinX IEMEHTOB Ha MIeYaTHBIX (JopMax JaeT BO3MOKHOCTh
OLEHUTh WX KOH(Urypauuio. VizmMepeHHs ¢ MOMOIIBIO BBINIEYKa3aHHOTO
YCTPOMCTBAa OTHOCUTEIBHOM IUIOIIAAN PACTPOBOrO M300paskeHusi SOTH Ha
reyaTtHbIX GopMax MO3BOJSIOT MOCTPOUTH TPAJALIMOHHBIE XapaKTEPUCTUKN
(I'X) nccnenyemsbix nedarHsix ¢popm. Ha puc.2 npencrapnenst ati I'X npu
OJIHOM W TOM JKe JIMHUAType pacTpupoBaHus. J[isi CpaBHEHUSI HA PHUCYHKE
npusezeHa ['X neuatHoii popMsl, monydeHHoH Ha GopmHoit tutactuae DPR
TOW K€ KOMITAaHUH, KOTOpas MIMPOKO IPUMEHSETCS B HACTOSIIECE BPEMS.
Crenyer 3aMeTUTb, YTO IIPU U3TOTOBJICHUH Ie4aTHOM (popMbl Ha GOpMHOI
rtactuae DPR Obiia ucnosnbp3oBana rexHomorus Pixel+ komnanuu Du Pont.

b OTH. j__lél
' !

|
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¥ 0.0 —X—]Jl‘f{
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Puc.2. I'paoayuonnvie xapaxmepucmuxu ne4ammslx popm, u320moGiIeHHbIX Ha
¢opmnvix nnacmunax: 1 — Easy ESE; 2 — Easy ESX; 3 — DPR

Ananu3 nonydeHHbIX ['X 1okas3bIBaeT, 4YTO Ha BCEX MCCIIEAYEMBIX Iie-
YaTHBIX (JOpMax BOCHPOM3BOIUTCSA HHTEpBa rpagauuii ¢ S ot ot 0,8 % 1o
99% npu nuHMatype pactpupoBaHus 175 Ipi. DT0 HPEBOCXOAUT 3asABICH-
HbIE Pa3pabOTYMKOM 3HAYEHHsI SOTH B BBICOKMX CBETaX U NIyOOKHX TEHSX,
ofHako Ha redarHol ¢opme DPR HaOmonatorcst otnenbHble (QuykTyannu
S OTH B 00J1aCTH CBETOB U MOJIYTOHOB M300pakeHus. DiyKTyaluyu NpaxkTu-
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YeCKH OTCYTCTBYIOT Ha JPYI'MX MCCIIEAYEMBIX Ie4aTHBIX opMax, yTo yKa-
3bIBA€T Ha BBICOKYIO CTAOMJIBHOCTH 3HAYEHHH S OTH Ha mevyarHbIX Gopmax
tuna Easy u sSBIseTCsl JOCTOMHCTBOM 3THX IEYaTHBIX (GopM.

Ha uccrnenyembix medaTHeix gopmax tuna Easy 1mo cpaBHeHHIO ¢ Tie-
yarHoU opmoit DPR Takxke Oosiee cTaOMIBHO M C HE3HAUYUTECILHBIMU HC-
KaXXCHHUSMHU BOCIPOHM3BOIATCS MEJIKME IITPUXOBBIE AeTanu. YTo kacaercs
BBIBOPOTOK (TIPOCBETOB MEXy IITPUXAaMH), TO OHU BOCTIPOU3BOAATCA IIPaK-
THYECKU C OJIMHAKOBOI TOUHOCTBIO Ha BCEX MCCIIEAYEMBIX Me4YaTHbIX Qop-
Mmax. HeoOxoauMo OTMETHTB, YTO Ha BCEX IEYaTHHIX (opMax JOCTaTOYHO
TOYHO BOCIIPOU3BOJATCS HE TOJBKO 3asiBJICHHBIE Pa3paOOTUYUKOM MHUHH-
MaJjbHbIE IITPUXOBBIE AeTanu pasMepoM B 100 MKM, HO U IeTalld MEHBIITNX
pa3mepoB, BIUIOTh A0 30 MkM. OHaKo HX 00Jiee BHICOKOE KaueCTBO OTME-
4yeHo Ha reyatHbiX popmax Easy ESX, rne u mtpuxu, 1 npocBeThl MMEIOT
OoJiee POBHBIE Kpasi U B HUX OTCYTCTBYIOT 3aMeTHbIe HCKakeHHs. Crenyer
OTMETHUTbh, YTO ITa IeyarHas GopMma nMeer MIaAKyo, a He MOAU(UIHMPO-
BaHHYI0, KaK y neuatHoil ¢popmbl Easy ESE, moBepxHOCTh. AHaJIOrHYHBIC
pe3yabTaThl MOJIyYeHBl U P OL[EHKE BOCIPOU3BEACHUS OTAEIBHO CTOSIIIUX
TOYEK, UX MUHUMAJIbHBIH pa3Mep TakKe NMPEBbIIIAeT 3asiBICHHBINA pa3padoT-
YHKOM: Ha BCEX MCCIIEAyEeMBIX IeYaTHbIX (opMax BOCIPOU3BOIATCS TOYKU
pasmepom B 100 mxm. Uto kacaercst mipudra, TO Ha HCCIIEAyEeMBIX IIe4aT-
HBIX (hOpMax BOCHPOU3BOAUTCS MIPU(PT KerieM B 1 MyHKT 32 UCKIIIOUYEHUEM
mpudra ¢ 3aceukamu. 3aceuku Ha MIPUQTE CTAHOBSATCS 3aMETHBIMH, HA4H-
Has ¢ mpudTa B 3 MyHKTa, @ Ha €r0 BBIBOPOTKAX JaXKe ¢ 2 MyHKTOB.

[NonyueHHble B pe3yabrare UCCIEOBAHUM ITOKa3aTeNy MeyaTHbiX GopM
XapaKTepU3yOT UX TEXHOJOIHYECKHe BO3MOKHOCTH C TOYKU 3PEHUs Kade-
cTBa. BmecTe ¢ TeM, HECOMHEHHBIH MHTEPEC MPEJICTABISIET OLleHKa KOHDU-
Typalyy Ie4aTaouux JIeMEHTOB Ha 3TuX (Gopmax. DTo NOATBEPAHUIO ObI
(axT nony4yeHus: B GOTOIMOIUMEPHOM CJIO€ IUIOCKOBEPIIMHHBIX Ieyararo-
mux anemMenToB. Ha puc.3 npencraBieHsl M300paXKeHUs Me4aTalonux dJe-
MeHTOB ¢ S oTH 1% u 5%, mony4eHHBIX ¢ ne4yaTHbIX GopM B pesxume 3D.

U3 puc. 3 BunHO, 4To Ha nedatHeix Gopmax Tumna Easy (o6pasus 1 u 2)
MOJYYeHBI IeYaTalolIie JEMEHTHI C SPKO BBIPAXKEHHBIMU IUIOCKUMHU Bep-
UIMHAMH, B TO BpeMsI Kak Ha neyatHoit popme DPR (obOpaserr 3) onu umeror
0oJiee OKPYTIIYIO BEPIIIHHY.

Takum o0pa3zoM, B pe3yibraTe NMPOBEICHHBIX HCCIENOBAHUI yHajaoch
OLIEHUTh OCOOCHHOCTH W3TOTOBJIEHHBIX IO TexHosoruu Easy (opMHBIX
IUIACTHH W MOATBEPIAUTH (PAaKT HAJIMYMS HA MOJIYYEHHBIX Ha HUX IEYaTHBIX
(opMax IUIOCKOBEPILIMHHBIX I€YaTaIOMIMX dJIeMEHTOB. HepelieHHbIM U
TpeOYIOIIUM JAJIbHEHIIIMX UCCIIEAOBAHNI OCTAeTCsl BOIIPOC O IPUMEHIEMON
B (OpMHBIX TutacTHHax Tria Easy doromnonuMeprnzyeMoll KOMIIO3HULINH.
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Puc. 3. Konghueypayus nevamarowux snemenmos Ha
neyamnuix popmax: 1 — Easy ESE;. 2 — Easy ESX; 3 — DPR
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CPABHUTEJIbHAA OLEHKA CBETO4YYBCTBUTEJIbHbIX
O®CETHbIX ®OPMHbIX NMJIACTUH HA OCHOBE
AHANN3A UX NOKA3ATEJNEN

Kaprawega O.A.', Caek A.2
'MOCKOBCKUIA NONTMTEXHUYECKNI YHUBEPCUTET
2Kauno kolegija/University of Applied Sciences

Abstract

The article presents a comparative analysis of reproduction and graphic
parameters of different photosensitive offset printing plates based on the
function of modulation transfer. The main factors affecting the difference
in the parameters of the printing forms are discussed. Information graphics
is recommended for the comparison of the printing plates.

C Hayasa IIEHTPaJIM30BAHHOTO MPOU3BOJCTBA (DOPMHBIX IUIACTHUH IIOJI-
XOJbl K MX BBIOOPY JUIsl LieJieil MPaKTHUECKOTO MCIIOIb30BaHUs MTOCTOSTHHO
u3MeHsoTes. [lepBoHayanbHO MOTpeOUTENH (HOPMHBIX IUIACTHH JIHOO py-
KOBOJICTBOBAJIMCh PEKOMEHIAIMAMU (UPM-TIPOU3BOAUTENCH, BbIOMpas Ty
WITH MHYIO MapKy IUIACTHHBI, THOO OPHEHTHPOBAIUCH HA YKE HMEIOLIYHOCS
NPAKTHKY MX UCIONB30BaHHs. B HACTOsIIEe BPEMsl 4acTO OIMpPEAEIISIONIM
npu BbIOOpe (POPMHOI IUTACTHHBI SIBISETCS UX CTOMMOCTD, IIOCKOJIBKY CY-
mIE€CTBYET MHCHHUE, YTO IMOKa3aTeIn (l)OpMHI)IX IINTIACTUH OJHOI'O U TOI'O K€
TUIAa MPAKTUYCCKHU OAMHAKOBBLI MW BBIITYCKAIOTCA PsAIOM HpOH3BOI{HTeﬂeI>‘I
N0/ Pa3IM4YHBIMM MapKamu. DTO 3aTpyIHSET BHIOOP KOHKPETHOIO THIIA
(OPMHBIX TUTACTUH IS TOJNYYCHUS HAWIYYIIEro KauecTBa M300paKCHUS.
OcranoBumcst Oosiee MOAPOOHO HA OLIEHKE MEYaTHBIX (OPM, IOIYYEHHBIX
Ha CBETOYYBCTBUTECIIbHBIX q)OpMH])IX IJ1aCTUHax.

N3BeCcTHO, 9TO CBETOUYBCTBUTEIBHBIC (POPMHBIC TIACTHHBI, 00J1a1aF0IIHE
BBICOKOM YYBCTBUTCIIBHOCTBIO, HAXOAAT NPHUMCHCHHUEC JIs1I U3TOTOBJICHUA
nevyaTHbIX (OpM TOW IeyaTHOW NPOIAYKLHUH, Ui NPOHM3BOJICTBA KOTOPOIi
(l)aKTOp JJIUTCIIBHOCTH MMPOLICCCa UX MOJYUCHUSA ABIACTCA ONPCACTIAIOIINM.
Jlis unpoBBIX TEXHOJOTHI M3TOTOBICHHUS MEYATHBIX (HOPM HCIIOIB3YIOT-
Csl, B OCHOBHOM, ()OPMHBIE [UIACTHHBI C (POTONIONIMMEPH3YeMbIM ciioeM. Eie
OJUH THII CBCTOYYBCTBUTCJIbHBIX IIJIaCTHH, Hpe]lCTaBﬂeHHblﬁ Ha PBIHKC,
BBIIyCKaeTCs TONBKO (Gupmoit Agfa. Dto — cepedpocomepkaniue miacTu-
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Hbl. OHM HaxoIAT OIpaHHYEHHOE NMPHUMEHEHHE M MX HCIOJIb30BaHHE He-
YKJIOHHO COKpalaeTcs, a MpOU3BOACTBO cBopaunBaeTcs. Ha mporsxeHun
HOCJIEIHUX JIET 00 3TOM TPaAMLUOHHO 00BSIBISET Ipon3BoauTeNb. Cienyer
3aMeTHTBh, YTO cepedpocozepkaline GOpMHBIE TIIACTUHBI UMEIOT HE TOJILKO
CaMyl0 BBICOKYIO YyBCTBUTEIBHOCTb, HO M 0OJIaJal0T BO3MOXKHOCTHIO
BOCIIPOU3BOJUTH IIUPOKUI HHTEpBaJ rpaganuii ot 1 10 99% npu nuHuarype
pactpupoBanus He Hike 250 Ipi. ITo camasi BBICOKOUYBCTBUTEIbHAS M OJJHA
U3 CaMbIX BBICOKOpa3pemaeMbix popMHbIX iacTuH [1].

CpaBHUTENbHOMY aHaJIM3y IOKa3arelied Ie4aTHbIX (OopM Ha pasiiny-
HBIX THMIIaX CBETOUYBCTBHUTENBHBIX IJIACTHUH MOCBSIIEHA HacToslas pabo-
ta. B paboTe oueHUBaIMCh PENPOAYKIMOHHO-TpadHUECKUE MTOKa3aTeH, B
ToM uncne ¢yHkuus nepegadn mMoxryisinuu (OIIM). Dror nokasarens [2]
HO3BOJISIET CONOCTABIIATH (DOPMHBIE IJIACTUHBI APYT C JPYTOM, OLEHUBAs
BOCIIPOM3BE/ICHHE Ha HUX M300pa)XEHHH C pa3iIM4YHOI MPOCTPaHCTBEHHOI
4acToTou Y. SABnssAchk xapakrepuctukoi ceeropaccesHus, ®IIM no3sonser
OIIPEEIATh CIIOCOOHOCTh CBETOYYBCTBHUTENBHBIX IUIACTUH K BOCIPOW3BE-
JICHUIO JJIEMEHTOB M300pa)KeHUsI Pa3jInUHBIX pa3MepoB. TeM caMbIM, IO-
SIBJISIETCS] BOBMOXKHOCTh OOBEKTHBHO CpaBHHBaTh (hOpMHBIE TIaCTUHBI [3].
Ouenka ®IIM Ha QopMHBIX IUIACTHHAX PA3JIMYHOTO THIIA, BBITYCKAEMBIX
B pa3HOEe BpeMs I 1esiell 0ceTHOro (popMHOTO MPOU3BOACTBA, IIPOBOIH-
JIUCH B pszie padoT, Hampumep, B [4-6].

Meroauka ocHoBana Ha oueHke DPIIM cucremsl «popMHas mIacTUHA —
9KCIIOHUPYIOIIIEe YCTPOMCTBO» U omucaHa B padore [3]. ITo 310t MeTonuke
u oueHuBaiack OIIM cucrembl, UCTIONB3YEMOIT IJIsl 3aIMCH IIeYaTHBIX Gopm
Ha popmHubIx mactunax: Agfa Lithostar Ultra ¢ cepedpoconepxaiinm cioem
u Agfa N91v ¢ porononumepusyemsim ciioem. Ha puc. 1 mpeacraBieHs! 3T
3aBHCHMOCTH.

Kax BuIHO M3 pHuCyHKa, HaWIyd4lled U3 ABYX NPUBEACHHBIX SBIACTCS
®IIM c ucnosbp3oBaHueM cepedpocoaepkaniei popmuoit miactunsr, GIIM
¢ npuMeHeHHueM (OPMHOH IUIACTHHBI C (DOTOMOIMMEPU3YEMBIM CII0EM
Xy’k€ BO BCEM JAMaNa3oHe MPOCTPAHCTBEHHBIX YACTOT. DTO O3HAYaeT, UTo
M0 KauyeCTBY BOCIPOU3BENECHHUs JeTajeil n300pakeHusi ¢ pa3MepoM 10 5
MKM (IIpOCTPaHCTBEHHAs yacToTa Y paBHa 100 mM-1) cepeOpoconepkaiiue
IUIACTHHBI MPEBOCXOJAT IUIACTHHBI C  (DOTONOIMMEPHU3YEMBIM CIIOEM.
OOpamiaer Ha ceOst BHUMaHUe TOT (PakT, YTO yMeHbleHHe Koddduiuenrta
nepeadn MOY/ISIHMH OT HCXOAHOro 3HaueH s T 1t neeaenyembix (OpMHBIX
IUIACTHH HE TaK 3HaYMTENbHO U cocTasisieT 30% st cepedpoconepKaimux
1 40% 11t IIaCTHH ¢ POTOMOTUMEPU3YEMbIM CIIOEM.

Jnst cpaBHEHHsI BO3MOXKHOCTEH MCCIIEyeMbIX (OPMHBIX IJIACTUH Ha
3TOM e pucyHke npuseaeHbl PIIM cucrem 3anucu enie Ha IBYyX THUIIAX
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Puc.1. @IIM cucmemvl «popmHas niacmuna — IKCHOHUPYIoujee YCmpoucmso»

¢opmubix tiactud: VPS-E (¢pupma Fuji Film, Snonus) u KLP-SS (dupma
Konita, KuTaii), ncronszyembix B aHajJoroBoii texHonoruu. Ode 3ty mia-
CTHHBI TaK)Ke SIBIISIOTCS CBETOYYBCTBUTEIBHBIMU M IO 3asBJICHUIO MPOU3-
BOJMTEJICH MOTYT MCIIOJIb30BAThCS JJIsl BOCIIPOU3BENICHHSI MEJIKHX JeTaseit
u3zo0paxenus. Ananu3 OIIM moka3bIBaeT, YTO 3TH IUIACTUHBI 3HAUUTEIIb-
HO YCTYHAroT 110 BOCIPOM3BEICHHUIO JeTallell M300paKeHus! TIEPBBIM JIBYM
paHee ucciienyeMbiM GOpMHBIM IutacTuHaM. Creayer o0paTuTh BHUMaHHUE
Ha To, 4To Juia (opmHbIX TacTuH GupMm Konita u Fuji Film xapakrepen
Gostee Hu3KMil ypoBeHb T, BO BCEM /Manas’oHe MPOCTPAHCTBEHHBIX YacTOT
(ero ymenslenue coctapisieT 60% OT UCXOJHOTO), MPUYEM HA HUZKUX MPO-
CTpaHCTBEHHBIX YacToTax (hopmHas ruiactuHa Konita KLP-SS obnanaer 60-
nee BbICOKMMH 3HaueHUAMU T , uem ¢dopmuas miactuna Fuji Film VPS-S, a
Ha BBICOKHX MPOCTPAHCTBEHHBIX YacTOTax, HA00OPOT, ycTymaeT ei. [Tomy-
YeHHbIe pe3yapTarsl oleHku PIIM onpenenstoT MpeanodYTUTENIbHBIH BEIOOD
TOTO WJIM MHOTO THIA ()OPMHBIX TUIACTHH MPH PEIICHUH KOHKPETHOH 3a1a4n
10 BOCIPOM3BEACHUIO Ha NeYaTHOH (opMe MENKHX JeTanell n300paxxeHus
pa3nu4HbIX pazmepoB. OHAKO, Ha MPAKTUKE OOIIEIPUHATHIM U MOHSTHBIM
JUIsl IoTpeduTeneil GOpMHBIX IUIACTUH SIBISIETCS CPaBHEHUE M MOCIENYIO-
mui BEIOOP (POPMHBIX IUIACTHH Ha OCHOBE OLIEHKM I'paJallMOHHON Xapak-
TEPUCTUKU PACTPOBOTO M300pa)KeHUs, B TOM YHUCIE B OOJACTH BBICOKHX
CBETOB M TNIIyOOKHMX TEHEH, W/WiM ompelelieHHe pa3Mepa MHUHUMAaJIbHO

International Scientific-Practical Conference | 57



BOCIIPOM3BOAMMON IITPUXOBOH JeTaly Ha NeYaTHbIX (PopMax, MOTyYeHHBIX
IIPY ONITHMAJIBHBIX PEXKUMaX 3alich 1 00pabOTKH.

I'papanmonnslie xapakreprctuku (I'X) neuarHsix GopM Ha UCCIIETYEMbIX
(OPMHBIX IUTACTHHAX MPEACTaBIICHBI HA pUC.2.

Puc.2. I'padayuonnvie xapakmepucmuxu pacmposozo u306padicenus

AHanu3 pe3yJabTaroB, IPUBEACHHBIX Ha PHUCYHKE 2, MO3BOJISIET OLEHHUTH
XapakTep 3TUX 3aBUCUMOCTEH M OMpPEAS/IUTh Haubopine uckaxeHus ' X.
[Mony4eHo, 4To HaMMEHbIINE UCKAKEHUsT HAONIIOAIOTCS Ha MeYaTHBIX Gop-
MaX, M3rOTOBJIEHHBIX Ha cepeOpocoaepkaimux (GpopMHBIX MIacTHHaX. Be-
JIMurHa uckaxeHuid ['X Ha nmedaTHbIX (opMax MpH UCIOJIB30BAHUH IPYTUX
HCCIIelyeMbIX IUIACTUH TOCJIEI0BaTebHO YBEJIMYMBAeTCsA. Tak, MpH Hc-
M0JIb30BaHUU (DOPMHOM IJIACTHUHBI C (OTOMOIUMEPU3YEMBIM CIIOEM HCKa-
YKEHUS HAaMEHbILINE, OHU YBEIMYUBAIOTCS IIPU IPUMEHEHUH (POPMHOU I1j1a-
ctunbl Fuji VPS-E, npu npumenenun ¢popmuoii miactiuabl Konita KLP-SS
nckaxxeHus: Hanbombire. OOpaiaer Ha ceds BHUMaHUE TOT (aKT, YTO MH-
TepBaJ rpafanuii, rjae 3TH UCKaKeHUs1 HAOIIOIal0TCsl, CMeIaeTcs: U3 00ia-
CTH IIOJIyTOHOB B 00JIACTh CBETOB. JTO yKa3bIBaeT Ha YXyALICHUE KayecTBa
BOCIIPOM3BENCHHUS Ha ITUX (POPMHBIX IUIACTHHAX OoJiee MENKUX JaeTayeit
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n3o0paxenus. [IpuunHON Takux, YaCTO HEOJAHO3HAYHBIX PE3YJILTATOB JJIS
(DOPMHBIX IUIACTHH Pa3IMYHOrO THIMA, SBJISIOTCS T€ UX IapaMeTpbl, KOTO-
pBI€ OIPE/ICNIAIOT CBETOPACCEsIHUE B CII0€, OKa3bIBasi BIMsIHUAE HA (hOPMHUPO-
BaHMU JieTalieit nzoopaxenus. K HUM ciienyer oTHeCTH, B IEpPBYIO O4Yepeb,
TOJNIIMHY CJ0Sl, MOP(OJIIOTHIO €ro MOBEPXHOCTH M MHKPOLIEPOXOBATOCTh
HOAJIOKKKA OpMHOM utacTuHbl. W3 nHbopManuu o pOpMHBIX IIACTUHAX
U UX U3y4eHus [7] U3BECTHO, YTO TH HapameTpbl i GOPMHBIX IIACTUH
Pa3IMYHOrO THIIA 3HAYUTEIBHO OTIMYAIOTCS, TIOATOMY TPeOYIOTCS JIOIO-
HUTEJbHBIC UCCIICAOBAHNUS UX BIMSIHUS Ha KQYECTBO U300paXKEeHUSI.

st pacupeHunst BO3MOXKHOCTEH yiKe CyIIECTBYIOINX METOAOB OLICHKU
JUIsl cpaBHEHMsI (POPMHBIX TUIACTHH M YIPOLICHHUS UX aHaJk3a 1efiecoodpas-
HO INIPEACTaBUTh HH(POPMAIMIO O HUX B YJOOHOH M HaIAAHOHM Gopme. DTy
3aJa4y MOXXHO PELIMTh IPH MOMOIIM, Harpumep, nporpammbel Microsoft
Excel, pa3zpaboraB unporpaduky, koropas IpeiCTaBiIsieT COOON TOKYMEHT,
BKJIFOYArOLMid Bce QyHKIUM pacyera rpaduyeckux 3aBucumoctei. [Ipose-
JICHHE DTUX PacyeTOB IMO3BOJISIET MOJIy4YaTh HADSAHYIO MH(OpMauuio, 1o
KOTOPOI, 3Hasi CIIOCOOBI OL[EHKH 3aBUCUMOCTEH, MOXKHO CPaBHUBATH (OPM-
Hbl€ IUTACTHHBI 110 BCEM II0Ka3arelisiM OJHOBpeMeHHO. Kpome pernpoayk-
UOHHO-TpaUECKUX IOKa3aresneil (OPMHBIX IJIACTUH, OTBEYAIOIIMX 32
KauecTBO M300pa)keHMsi, HEOOXOAUMO YYHUTHIBATh U CEHCHUTOMETPUYECKUE
NOKa3aTejad — OHH ONPEAENISIOT CBETOUYBCTBUTEIBHOCTh M KO3 dUIeHT
KOHTPACTHOCTH, YTO TaKXe Ba)KHO JJIsl BbIOOpa TUMa (pOPMHBIX IUIACTHH.
Juist paboThl B iporpamMme TpeOyeTcst BBINOIHUTE BCE UCCIeq0BaHUS (HOpM-
HBIX IJIACTUH C MCIOJIB30BaHUEM MTPUHATHIX METO/IOB U CPEJICTB UX KOHTPO-
JIsl ¥ BHECTH IIOJTyYEeHHBIE IaHHbIe. [IporpaMma aBTOMaTu4ecKy pacCYUTaeT
Bce HeoOXoauMble (YHKIMH U MIPEACTABUT MX Ha dKpaHe B JOCTYITHOM s
CpaBHEHUs M aHaju3a opMe. DTO O3BOJIUT ONTUMU3ZUPOBATH U YIPOCTUTh
BBIOOP (DOPMHBIX IIJIACTHH.
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HALFTONING MYTHS AND REALITY. WHAT IS ADAPTIVE
TO WHAT IN SCREENING?

Kuznetsov Y. V.
St. Petersburg State Institute of Cinema and Television

Abstract

Halftone image quality is basically dependent on printing element area,
form and placement geometry. So, the screening procedure has always
comprised the actual, cornerstone R&D issue of illustrative printing tech-
nology. The multiple of currently available, announced or upcoming
screening techniques pretend on their practical use. At the same time, the
screening technologies estimations are accompanied today by the number
of misconceptions. Along with the importance and interest to this matter
the great amount of “halftoning myths” does exist. They are herein below
regarded in the light of several fundamental positions of halftone imaging
and on the basis of myth/reality withstanding. Discussion is completed by
overview and particular examples of the, so called, “adaptive” halftoning
with an accent on proper defining the image local property for control the
screening algorithm variation over a reproduced picture area.

Key words: screening, halftone dot, printed image, sharpness, definition.

Introduction

Issues of tone (color) rendition and of fine detail or contour accuracy are
used to be to certain extent independently concerned in the imaging science.
Screening comprises, however, the unique kind of an image transformation
which enables the conflict in providing both tonal and spatial resolution.
The trade off is solved in reproduction practice on behalf of the first of these
requirements, i.e. by keeping the contrast of a halftone print constant for all
the variety of screen frequencies [1, 2].

At such condition, the screen ruling depends on the minimal size of a
halftone dot which is steadily available for given type of a job, i.e. for the
particular kind of print stock, ink, plate, equipment, etc. Providing this size
over the print sheet within a run is therefore the basic criteria of optimal
adjustments of a substrate-plate-ink system. It’s worthwhile to note, that the
ink solid densities, indicating the match to some standard, are just the sec-
ondary factors of proper press settings.
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Screening has always comprised the actual, cornerstone R&D issue of
hardcopy imaging. To provide both as much as possible amount of grey
steps and visual uniformity of an image vast stationary areas the optimal ge-
ometry of a screen and halftone dot, as well as the way its form transforma-
tion along a grey scale were empirically found during over a century of the
autotype printing. However, the number of lately suggested digital screening
techniques, being aimed to achieve some novel image quality, failed to be
practical because of ignoring these experiences.

The quality of a halftone image is basically dependent on printing ele-
ment area, form and placement geometry. With taking into account such,
clear to any printer, fact, not only the RIP vendors but, as well, the producers
of a lot of just a related printing equipment and consumables have to perma-
nently suggest their own ways of a halftone dot formation and positioning
to accentuate thereby their standing on a proper level of innovation as a
moving marketing forth. As result, a lot of currently available, announced or
upcoming, screening methods pretend on their use.

In such situation the demand arises for correct, quantitative comparison
of various screening techniques efficiency with the other important factors
involved to the process being, if possible, kept the same. Use of frequency
response curves for special screening distortion parameter was proposed for
estimation of halftones sharpness and definition [2, 3].

Screening developments and implementations are altogether accom-
panied by the number of certain misconceptions and illusions. Along with
the importance and interest to this problem the great amount of “halftoning
myths” has appeared, which are shared not only by the practitioners, but,
as well, by educators and researchers. So, it looks worthwhile to comment,
forehand the further discussion, some myths concerned of screening.

Myths of halftone printing

Myth 1: The frequency response of vision at reading distance is limited
by about 150 lines per inch. That'’s why the halftone frequency of 150 Lpi is
appropriate for the most of print jobs [4, 5].

Reality: Theory teaches that the sampling frequency should be at least
twice higher of the input data frequency which is intended to be transmitted
or reproduced. So, for presenting of 150 informative lines on one inch of
a print the screen rulings over 300 Lpi are required. However, they aren’t
available in the wide practice being strongly dependent on the size of mini-
mal dot at condition of providing the white level tone value 3—-5% [6].

Myth 2: The number of “grey levels” reproduced on a print comprises
the square of the printer resolution and screen ruling ratio (plus yet one else
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level of the non-inked substrate) [5,7].

Reality: This number comprises just the formally available amount of
reflectance factors, i.e. light intensities coming to the viewer from a print.
However, the eye deals not with an “arithmetical” but with a uniformly per-
ceptible levels, i.e. with the optical density or CIE Lab lightness. So, the
logarithmic or cubic root non-linier transformation should complete such
kind of calculation to make its results representative and practically useful.

Myth 3: The fewer is dot gain the better.

Tone value increase on a press results in the non-linearity of print char-
acteristic. It’s compensated altogether with the, more or less, permanent
non-linearity of the multiple other reproduction stages. So, not the rate but
stability of dot gain is important.

Myth 4: Tone rendering depends on the screen geometry. That'’s why the
type of screen should be selected with taking into account the tonal content
(histogram) of a reproduced image.

Reality: Pictures of different kind are usually located on a press sheet or
even on a same page. Screen geometry effects on the resulting tone thereby
requiring the individual color profile for an each image.

Myth 5: “Dot-on-dot” CMYK printing would provide higher definition
and sharpness than the use of rotated screens [4, 8, 9].

Reality: The latter is characterized by the greater frequency response
because of using four image data samplings of different spatial frequencies
and phases for each direction.

Myth 6: The sharper is the halftone dot on a film the sharper is the half-
tone image on a print.

Reality: Sharpness of dot on a film defines the stability of its area (tone
value) transfer to a plate within the tolerances of given plate making process
and therefore effects on tone value reproduced on a print.

Myth 7: Fine detail distortion by the halftone dots can be compensated
with the use of sharpening filters of prepress software.

Reality: Input image digital file is once again encoded in screening with
the spatial sampling at screen frequency and quantization by the alphabet
of halftone dots. So, the effective correction of such distortion should be
provided within this second encoding.

Myth 8: Use of non-periodic halftone in “Hi-Fi” printing eliminates the
moiré problem of finding appropriate screen angles for fifth (green), sixth
(orange) and seventh (violet) inks.

Reality: With periodic screening the halftones of these inks are success-
fully printed at the angles of corresponding complementary process colors.
With taking into account the color gamut expanding as the goal of such
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printing, the moiré appearance just indicates the usefulness of an extra ink
when the opposite process color is non-completely withdrawn at given im-
age area.

However, the most persistent and widespread since 90ies stays the il-
lusion of the so-called “stochastic” or “FM” screening. From F. Romano it
sounds approximately like that: “the golden age of illustrative printing will
start when some great algorithm will be practically implemented to break a
continuous tone into irregularly-spaced tiny dots of the same size”.

Reality: Halftone dots can be “spaced” just in the highlights. Starting
from quartertones they inevitably touch each other forming the larger dots
whose shape is far from the best printable one. The use of a “tiny dot” over
the whole grey scale makes the system non-stable, i.e. extremely sensitive
to the slightest deviations on a press. (It can be seen on an output of the 50%
chessboard pattern of minimal printer dots.)

Tone value or tone gradient adaptive screening?

So, the concept of dots amount variation was just partially implemented
in the hybrid halftones with the number of dots reduce in highlights for tone
range expanding. Such a solution stays within the approach of the auxil-
iary screen frequency variation in photomechanic Respi screens of 60ies or
for digital screening of K-separation in Hell Chromograph 300 of 70ies. In
terms of the adaptive screening this way of modifying a halftoning algorithm
over an image area can be related to the tone dependent ones.

At the same early period of electronic screening the other, tone gradient
dependent approach was suggested for more effective, optimal use of an
imaging system resources and withdrawing the eternal conflict of simultane-
ous providing both tonal and spatial resolution.

As far as the spatial dispersion of an image tone measure is inherent in
any screening procedure, the digital halftoning accomplishes the distribution
of an input image pixel quantization scale among the number of adjacent
micro locations (microdots) of an output image. That requires at least the
order of magnitude excess of a printer resolution in relation to the screen
ruling. At the same time, said excess comprises the real reserve for an image
quality improvement. That’s why the fundamental objective of image opti-
mal encoding in screening process is to shorten the gap between the printing
process resolution and the halftone image definition by more effective use
of the imaging system resources. This can be done by introducing in this
process the elements of artificial intellect taken, by analogy, from the work
of a manual engraver who combines over an image area the continuous tone
(CT) and line work (LW) modes. That allows him for reproducing the sta-
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tionary areas and fine details with correspondingly as much as possible tone
levels and geometric accuracy (Figure 1).

Figure 1. Enlarged fragments of halftones produced with the use of:
ABC screening (left); HDHP technique imitating the engraver skills (vight)

In tone gradient dependent screening procedure the image nature is
considered in the closest vicinity of a processed pixel by the differential
operator controlling the dynamic, over a picture area, readjustment of the
screening algorithm. The first examples of such control use were in the half-
tone dots displacement toward the darker side of a contour to eliminate its
stepwise serration (analogue electronic halftones of PDI scanner of 70ies
[10] and their digital version [11]). Modifying the form of dots (their elonga-
tion matching direction of a contour) was also suggested [12].

Similar to optimal encoding techniques used in color TV and image data
compression applications our later solutions explore within this approach
the specific of decrease of HVS sensitivity to tone and color variation with
reducing the image detail angular dimension. In our developments of begin-
ning of 70ies, the auxiliary functions generate on detail boundaries the se-
quence of square root of two higher screen rulings [13]. However, the abrupt
changing of dots structure along the contour of gradually fading contrast
has appeared distinct for the viewer. To get rid of the stepwise, hence noisy
changing of structure there was proposed to seamlessly blend the screens on
basis of equation

S=(1-q)S,+q8,

dividing the input tone value S on S, and S, parts in proportion depending
on the local image area content according to its busyness factor q [14, 15].

Part S, controls any kind of a basic, practically approved algorithm pro-
viding the appropriate halftone printability and tone rendition for the sta-
tionary image area. The other one S, relates to a fine detail and controls the
higher frequency screens of shorter quantization scale.
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This approach, recently again patented by HP [16], we have further de-
veloped with the set of auxiliary functions of the constant, twice higher fre-
quency than basic one but providing the tiles of different form (Fig. 2).

High Definition Halftone Printing (HDHP) technology uses the pattern
recognition technique in the closest vicinity of processed input pixel for
proper identification of an auxiliary function within a set and for extracting
the tile which matches detail geometry [17]. Each non-stationary area is
jointly presented within screen mesh by such tile and parts of conventional
halftone dot in proportion defined by the busyness factor q.
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Figure 2. Tile geometries (a); auxiliary screen function (b) for one of them;
tiles (c) produced by this function for three tone values S,

As it became clear from further experiments, the issues of seamless
blending the different dot structures can be also concerned in different way
for the boundary and standalone thin line. The constrained use of tiles in-
stead of dots isn’t caught here by the eye. That allows for reproducing such
line by the ink solid instead of the mix of tiles and scattered dots. From the
other hand, the gradual contrast fading along such a line can be quite sat-
isfactorily compensated by just the line width reduce. Grey line of 0.1 mm
width doesn’t need screening at all and can be printed by solid, for example,
with half of an original thickness to simulate its grayness. As result, the stan-
dalone thin lines are reproduced by the latest version of adaptive technology
with the complete use of a printer resolution [18].
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HDHP in Traditional and Digital Printing

The described above selective distribution of the imaging system re-
sources over a picture with taking into account its local area content allows
for mutual exchange of printing system facilities in relation of tone/color
rendition and contour/fine detail graphic accuracy, i.e. with tonal and spatial
resolutions adaptively replacing each other. The technology was tested in
lithography, flexography, silkography.

One of print trails has allowed for comparing the HDHP of 175 Lpi with
the Agfa ABS (175 Lpi) and Agfa Sublima (210 Lpi, 240 Lpi) technologies.
Microphotographs on figure 3 vividly illustrate the higher sharpness and
definition with HDHP at175 Lpi than that of, intended for the same purpose,
hybrid screening Sublima at as much as 240 Lpi.
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Figure 3. Photographs of halftone print produced at screening factor of 2.0 with the
use of Agfa ABS (175 Lpi), Agfa Sublima (210 Lpi, 240 Lpi) and HDHP (175 Lpi) —
from left to right.

Over a dozen pictures of different content were printed on same sheet
in about 1000 copies at standard printing conditions on offset press Rapida
130. The pictures were positioned in pairs allowing for comparison of qual-
ity provided by Scitex Class Screening 175 Lpi and HDHP. The latter has
used, as its basic, the screen of the former. So, the stationary image area in
each pair has had exactly the same tone and color providing the correct con-
ditions for sharpness and definition comparison (Figure 4).

The same advantages were also approved in silk printing in various com-
binations of halftone rulings of 85 Lpi and 100 Lpi with stencil grids of 240
and 300 wires per inch for different kinds of print substrate.

To test HDHP in digital printing the test file was prepared with resolution
grids and realistic images. One of its parts comprises the EPS file while the
other one is TIFF to be halftoned in a printer default mode. The both parts
are output on the same sheet. Enlarged fragments are shown on figure 5.
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Figure 4. Fragmentary microphotographs of 4-co

lor halftone prints pro-

duced at 175 Lpi and screening factor of 2.0 with the use of Scitex Class
Screening (left) and HDHP (right)

Figure 5. Seamlessly divided fragment of the test file output: in a printer default
mode (right); with use of HDHP technique (left)
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Conclusions

Screening technologies estimations are accompanied today by some dis-

putable judgments and misconceptions. So, the need exists in objective and,
if possible, quantitative evaluation of various halftoning techniques effect
on a print image quality.

Tests and realistic images of experimental and commercial printing with

the use of adaptively halftoned HDHP image files have vividly shown the
following advantages:

* twice higher definition at any screen ruling used for the stationary
image area;

» reproduction of black or white thin lines by the ink solid or clean
paper instead of the scattered dots in any other kind of halftoning;

* higher appearance of contrast and color gamut accompanying the
increase of image sharpness and definition;

* such improvement being provided at a standard volume of an input
image data and without special requirements to ink, plate, paper.
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LWWPUOT BPANNA KAK MEYATHbBIN CNOCOB
NEPEAAYUN NHOOPMALIMA

Kysosnesa O.B.
TynbcKni rocygapCTBEHHbIN YHUBEPCUTET

Abstract

The article presents the possibilities of printing equipment that prints
Braille. Says to the examples of the use of Braille.

Key words: Braille, font, print, technology

B Hacrosmiee Bpems BcE yalie B pa3lIMYHBIX TOCYIapCTBEHHBIX yUpexkK-
JICHUSIX MOXKHO BCTPETUTHh MH(OpMALMIO Ul MMOCETUTENEH, HallCaHHYIO
wpudrom bpaiinsg. DTo HampaBiieHO Ha MOAJEPKKY M CO3JaHUE CMBICIA
YKM3HM TAaKHX JIML C OIPAaHUYEHHBIMH BO3MOXHOCTSIMH 3[J0POBBSI, KaK cie-
TIbIE WJIM CIIa00BUASLINE JIFO/IU, U TIPOBOJUTCS 3TO B PaMKaX MHOTOLIEJIEBON
TOCYAapCTBEHHOM MpOrpaMMBl MO 3aIIUTE U MOJAEPIKKE OTAEIBHBIX CIOEB
HaceneHus «Jloctymnas cpega» [1].

PenbedHO-TOYeUHBIH TakTHIbHBIA WpUdT bpaiinsg coznan emé B 1824
rony ¢panuysom Jlyn Bpaitnem uist nmucbMa U 4TEHHS CIIENBIMU M I1JI0XO
BUSIIMMY JIIOABMH. DTOT WPUQT NMOApa3yMeBaeT UCIOIb30BaHHUE IECTH-
TOYEYHOM CUCTEMBI HAaIlMCAHUsl CUMBOJIOB (puc. 1). 3aTeM HOsBHIIaCh BOCh-
MUTOYEYHAs CUCTEMa, Ha3BaHHasl pacIIUPEeHHON cucteMoii bpaitns.

Puc. 1. I[Ipumep npumenenus wpugpma bpaiins

Taxoii crucTeMoii y100HO MOJIb30BaThCS, T.K. TOUKH Ha MOBEPXHOCTHU Ta-
OJIMYEK UMCIOT JIOCTATOYHO OOJIBIIION pa3Mep JJIsl CYMTHIBAHUS TAKTHIBLHBIM
CIocooom.
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CyliecTBYIOT Tak)Ke KHUTH, HalMcaHHble TakuM Ipudrom. OHH cpas-
HUTEJIBHO OOJBLIOTO pa3Mepa u OOJNIBIIOro 00bEMa, T.K. CHMBOJIBI TOPa3/o
KpyIlHee MpuBbIYHOTO BceM 12 wim 14 xerns mpudra, 4TO CAENAHO TaK-
ke st ynoOcTBa npouTeHus. BbicoTa Takol BBIIYKJIOH TOYKHM COCTABISIET
0,5 MM, a quametp 1,2 MM, 4TO TOCTATOYHO JJIs PACIIO3HABAHUS TOUYEK HA
OILYTIb.

CymiecTByeT O0JbIIOE KOJIMYECTBO (HOPMATOB JIUCTOB ISl [eYaTH puQ-
ToM Bpaiinst, uro orpaHHYMBaeTCs BO3MOXXHOCTSIMUA 000PY/I0BaHUsL, IIpeIHA-
3HAYEHHOT'0 JJIs ATUX Lienel. Bymara Takxke MoxeT ObITh pa3HOH IIOTHOCTH.
Hexoropble Moniesi IPUHTEPOB MOTYT Ieyararh Ha Oymare IJIOTHOCTBIO OT
50 r/m?, apyrue — Ha Gymare MIOTHOCTBIO OT 75 wiam 90 r/m2. OTaenbHbIE
MozienH, Takue kak Romeo Attache, meuarator Ha Oymare MJIOTHOCTBIO OT
160 /M.

CKopoCTh IeyaTH TAaKOTO MPUHTEpa MOXKET COCTaBIATH 15 3HaKoB B
CeKyHJy, 4TO cooTBeTcTByeT 60 cTpanuuam B yac, 1nubo 40-50 3HakoB B
CEKYH/y B 3aBUCHMOCTH OT THIIA Me4aTy (YepHHUIa+THCHEHUE WIIN TOJBKO
THUCHEHHE), a MOXKET NocTurarh 120 3HaKoB B CEKyHJY, YTO COOTBETCTBYET
nedatu 400 crpanwuil B yac (Bo3mokHOCTH npuHTepa Juliet 120).

Otiuyarbcest MoxeT u pazpemenne (ot 17-20 no 300 Toyek Ha IIOHM).

Ha puc. 2 npuBenén npuMep KOMIAKTHOTO IPUHTEPA, OCYIIECTRISIONIE-
ro nedars mpudrom bpaitns [2].

Puc. 2. I[Ipunmep Juliet 120

3ayacTyr0 TakuWe IeYaTarolne YCTPOHCTBA IOCTABISIOTCS BMECTE
CO CIICI[HAIM3UPOBAHHBIM MPOrpaMMHBIM obecrieuenueM Firebird Software
Suite, kotopoe coBmectumo ¢ Windows XP, 7, 8.

Ileuats Ha mpuHTepe bpaiiis BO3MOXXHA TOJBKO OJAHOCTOPOHHSS, T.K.
KOHCTPYKIIUS TMPUHTEpa MpeaycMaTpuBacT (GOPMHUPOBAHKUE BBIMYKIIBIX TO-

72 | International Scientific-Practical Conference



YeK C IIOMOIIBI0 MOJIOTOYKOB ¢ 00paTHO# CTOpOHBI mucta. Takum oGpasom,
TEKCT HabMpaeTcs ChpaBa HAJIEBO, 3aTeM CTPAHHIA MEPEBOPAYMBACTCS, H
TEKCT BO3MOXKHO YHMTATh CJIEBA HAIMTPABO.

B nacrosiiee Bpemst npuMeHeHue mpudra bpaiins BO3MOKHO B pa3iny-
HBIX chepax MesATeIbHOCTH YesioBeka (puc. 3).

6

Puc. 3. [Ipumepvr npumenenuss wpugpma bpaiina: a — mabruuka o1 nomeweHus,
6 — MaKMunbHAs OMKPLIMKA
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Ha npuBen€HHBIX mpuMepax BUAHO, YTO TAKOH LIPUQT JAenaeT jerye u
yaoOHee JKU3Hb JIIOJIEH ¢ OrpaHUueHHBIMU BO3MOXKHOCTSIMU, HECS UM HH-
(dbopmarmio 0 MHUpe, KOTOPhIi UX OKpyxaeT. HoBble acmeKkThl MPUMEHEHUS
mpudTa CIenyoT 3a pa3BUBAIOIINMICS TEXHOJIOTHSIMHU B 00JIACTH TTOJIUTpa-
(UK 1 U3aTENBCKOTO JIea.

Cnucok JuTeparypsbl

1. http://lgoty-expert.ru/socialnye-lgoty/lgoty-invalidam/programma-
dostupnaya-sreda — uHpOpMaIIHIO O JILIOTax, MOCOOUAX W BHIIIATAX,
MPEAOCTABIAIOIINXCS PA3IUYHbIM Kareropusm rpaxiaaH Pd. — lara
obpamenus 10.03.2017.

2. http://www.smartaids.ru/sighting_loss — uaTepHer-mMarasus «JloctynHas
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OIMOPHO-/IBUTATENIFHOTO  arlapara, COACPKAIIMiA TMPEAMEThl epPBOi
HEoOXOAMMOCTH M cpencTBa peaduiuranuu. [lpencrasBnen OonbLION
BBIOOp npuHTEpOB bpaiins. — Jlara oopamenus 10.03.2017.



RESISTANCE OF PAPERBOARD PACKAGING
COMPRESSION WITH ADDITION CREASING

Kyzikaité R., Kabelkaité-Lukosevice A.
Kaunas University of Technology

Abstract

Experimental test have been carried with different grammage with addi-
tional creasing cardboard packaging during compression. In the experi-
mental test is used three different grammage rectangular paperboard box,
specimens. All specimens was supplement with six different type addition-
al creasing. The maximum compression load, that the package can carry
paperboard packaging. The effect of paperboard with addition creasing on
package resistance to compression was analyzed.

Key words: packaging, cardboard, creasing, compression

Introduction

The packaging is the main means of protection, provision of information,
and advertising the product. The management of packaging and packaging
waste Directive 94/62/EC, which shall comply with the requirements set
out in the package. They are subject to additional requirements where the
product must be protected to the maximum, without causing side effects to
the product inside the package or the user themselves. The requirements of
physical properties for the packaging are high. Another very important cri-
teria in the production is the packaging itself and its design. To keep up with
the advancing technology and higher requirements, the packaging should be
reusable.

Paper (cardboard) waste can be recycled 4 to 6 times. According to the
national plan for the management of the municipal waste, the aim for 2014—
2020 year is to prepare, reuse and recycle at least 50% of the utilities: paper
and cardboard, metal, plastic and glass waste.

The relevance of this theme is based on the management law (directive
94/62/EC) of packaging and packaging waste, which provides that the card-
board/paper packaging must be designed and manufactured in a way that
their volume and weight are kept to a minimum.

International Scientific-Practical Conference | 75



Experimental

Experimental materials

1. Alaska paperboard was used for testing. It is a high quality, fully coat-
ed (the upper side is chalk coated twice), with creamy bottom (GC2) card-
board packaging paper for high quality printing, such as — the pharmaceuti-
cal, cosmetic, food and other packaging. It is are strong, stable and rigid.

2. In the experiment I used 230, 250 and 300 grammage cardboard.

L -»-j\
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Figure 1 Specimens (packages). box size (H=200 mm, L=170 mm, B=50 mm)
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3. In this experiment all three different paper thickness were used with an
additional bending lines, improving creasing. The additional bending lines
placed at the same distance from the border edges were used in all samples.
The proportion of all bending pines distance in all three paper thickness
were maintained the same. The additional bending lines (creasing) were
added on the front and rear sides of the packaging plane. Figure 2 provides
a schematic view of additional creasing lines.
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Figure 2. Additional Creasing

Experimental instruments
1. Personal computer
2. Tenzometric booster TS-3
3. Box compression stand
4. Software program PicoScope

Results and discussion

Three different 230 g/m?, and 250 g/m? 300 g/m? thickness paper were
used in a six types based on different number of additional lines used: none,
four, six, ten or twelve. The package resistance to the deformation was tested
with a static load on a wrist principle. The results show data for vertical
compressive loads. All of the experimental studies have been used for at
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least 4 times. You can see the Results for Vertical compressive load in the
figures bellow.

Vertical load, N

Axial deformation , mm

Figure 3 :230 g/m? diagram

1 F = - -- o ]

Axial deformation, mm

Figure 4 250 g/m’ diagram
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Vertical load, N

Axial deformation, mm

Figure 5 300 g/m? diagram

In summary of the three different paper packages, those which have ad-
ditional lines had more resistance to the compression. The lines added the
creasing strength for packaging. Using the additional bending lines the pack-
age receives strength and comfort.

However, the investigation has shown that this does not apply in all cases,
and the resistance against crushing is not better. The type VI package, in all
three different thicknesses, could hold only the minimum force. It is clear that
the 12 additional lines weakened the mechanical resistance. We selected 11,
III and IV package types, which had 4 and 6 additional lines. The maximum
deformation force was reached using 300 g/m? package — 6.8 mm. this result
is 51% higher when comparing with 250 g/m? III package type and 25%
when compared with 230 g/m? II and IV types. In order to use the least pos-
sible amount of resource’s material, I recommend using the 250 g/m? (III)
package type. This type can resist 22 kg compression and deforms only
3.3 mm.

Conclusion

1. The analysis of the results, the effect of an additional creasing lines
to the package resistance under compression, shows that 230 g/m? II and
III package’s types hold 10% higher creasing force, than the type I. Com-
pressive deformation was measured ~ 5 mm.

2. The 250 g/m? package type III shows higher resistance by 3%
comparing to package type I with 3.3 mm deformation.

3. The compression resistance analysis of the 300g/m? paper shows that
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the package type II has 11% higher resistance force than type I, both were
without additional creasing lines. The package deformation was 6.8 mm,
which is a 13% lower when comparing with the type I package deformation.

4. Summarizing the results we show that the additional creasing lines
improved package mechanical resistance. The tested 11, III and IV package
types with additional creasing lines improved the compressive force (F_ )
by 10%, 3% and 11% when used in 230, 250 and 300g/m? paper respectively.

5. Fulfilling our aim, to reduce the material resources for packaging,
I suggest choosing the 250 g/m2 paperboard. We achieve optimum compres-
sion resistance force and deformation when use additional bending lines as
it showed in the package type III.
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MEASURING PLUGIN IMPACT
ON WORDPRESS PERFORMANCE

Liuiza A., Poska M., Rimkuté I.
Kaunas University of Applied Sciences

Goal of the research: to create a method for measuring plugin impact on
WordPress performacne

Research methods: empirical research, systematical and logical analysis
and synthesis

Purpose: this article presents a method to measure WordPress perfor-
mance

Introduction

In this day and age of technology, websites take evergrowing part of
human life. Every company or freelancer needs to have a website, so there
is a big need for tools that allow people to create and manage websites eas-
ily. One of the most popular such tools is WordPress (27.8 percent of top 1
million websites in the world use this software [1]). One of the reasons why
WordPress became so popular is its plugin ecosystem of almost 50.000 of
free plugins [2], that allows to easily extend its functionality.

But easy extendibility has a drawback, because not all WordPress plugins
are of good quality. A badly coded plugin might take a big toll on websites
performance, so it is important to know, what impact does particular plugin
have on site’s performance.

This research project aims to create a method to measure performance
impact of WordPress plugins. As an example, the very popular ,,Jetpack®
plugin [3] is being measured. This plugin was selected because it has a big
user base and also a reputation for having a lot of impact on website perfor-
mance.

Methodology

Dataset. If the tests were run on ,,Hello World“ WordPress installation,
they will not show much in terms of performance for modules like Related
posts. So it was decided to try and build a decent set of data for the test site.
A sample dataset was built with. For content, country, capital and mayor
city descriptions from Wikipedia were taken. Some pages, some comments,
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categories and tags were also created. Every post has a thumbnail, so there
are a lot of media items in there, too. The final dataset includes:
* 500 posts with thumbnails;

* 20 pages;
* 50 comments;
* 48 tags;

* 3 categories;
* 500 images.

Metrics. Main backend-metrics were measured:
* Peak Memory Usage

* PHP Execution Time

* SQL Read Query Count

*  SQL Write Query Count

* SQL Execution Time

* Local Script/Style Request Count

* Remote Sricpt/Style Request Count

* Remote HTTP GET Request Count

* Remote HTTP POST Request Count

Test system. A completely ordinary Digital Ocean droplet (1GB RAM, 1
CPU, 30GB SSD) was taken and a basic LEMP stack (Ubuntu 14.04.4 LTS,
nginx 1.4.6, PHP 5.5.9, MariaDB 5.5.47) was set up. The latest WordPress
version at the time (4.6.1) was installed, as well as the latest (4.3.2) version
of Jetpack and the default Twenty Sixteen 1.2 theme.

Process. For a baseline, a plain WordPress installation (no plugins) was
measured. Then, Jetpack plugin was activated and step by step, every Jet-
pack module was turned on individually. For every module, 9 pageviews
were generated. The lowest and the highest values were discarded to elimi-
nate possible fluke results. And an average was calculated from the remain-
ing 7 runs.

Tools

At first, team was planning to use John Blackbourn’s excellent Query
Monitor plugin [4] and Pingdom’s Website Speed Test tool [5] to measure
performance, but that would have meant a lot of manual work and would not
allow for fully testing both anonymous and logged-in state of the website.

So with a goal to automate the process as much as possible, a custom
set of measuring tools was built in a form of a small and simple must-use
plugin. It uses a lot of the same methods for measuring as Query Monitor
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does, but it also allows to turn the measuring on/off via GET arguments and
stores the results in CSV format for later analysis. One of the goals was to
keep the footprint of the plugin as light as possible, it currently is only just
over 100 lines long and does most of its work on the shutdown hook, when
WordPress execution is already done.

This plugin uses SAVEQUERIES constant to tell $wpdb to log all que-
ries it makes, PHP’s memory get peak usage(false) to get memory usage,
and WordPress’ built-in stop_timer() function to measure PHP execution
time. $wp_styles and $wp_scripts global variables are used to determine and
count what scripts and styles were loaded in a particular pageview. The only
measurement that happens before shutdown hook is counting remote HTTP
requests via HTTP API — for that the plugin hooks hooks into pre_http re-
quest for that.

Results

Just installing and activating Jetpack will add 0.47 Mb of peak memory
usage. Compared to 3.33 Mb usage of a plain WordPress installation that is a
significant increase. Which gets even more significant if the Recommended
modules (2.04 Mb) are turned on or every single module included with Jet-
pack (2.451 Mb) is activated.

There also is an increase in PHP execution time. On average, Jetpack
adds ~0.076s to it. It seems very small in absolute terms, but relative to re-
sults plain WordPress on the same system (0.18s), it would be a significant
change, too. But from scientific point, there is a big variance of these results
(£ 30%), so it falls within the margin of error.

Going in, it was expected that Jetpack would be adding quite a few data-
base calls, But as it turns out, even turning on every single Jetpack module
only adds 10 SQL read queries to the blog homepage. Again, it might seem
a lot, compared to a plain WordPress, but in nature, WordPress home page
can have anywhere from several dozen to 200+ SQL read queries, so it is not
really that significant.

Activating all Jetpack modules will add 13 (11 internal, 2 external)
scripts and 11 internal styles and that is quite a lot. But this is being done by
only a handful of modules: Infinite Scroll, Gravatars, Photon, Likes).

The last number that was being measured was remote HTTP requests.
As some parts of Jetpack are based on external API’s, reseaerch team was
expecting quite a few of those. But at least on the home page, no remote
requests were happening.
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Conclusions

1. Jetpack will add at least 0.5 Mb (and up to 2.5 Mb) of peak memory
usage on home page of a WordPress site;

2. There is an effect on execution times, too, but a bigger sample size is
needed for reliable comparison;

3. Only a handful of Jetpack modules load additional assets to WordPress
home page;

4. Jetpack adds no remote HTTP requests on WordPress home page;

5. Measuring only the homepage is not enough. A lot of the modules
do their dirty work in other places of the site, like single page or the admin
dashboard.
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AN ASSESSMENT OF DIGITAL AND TRADITIONAL
FLEXOGRAPHIC PRINTS QUALITATIVE PARAMETERS

Prénaité G., Bivainis V.
Kaunas University of Technology

Abstract

Recently, the flexographic printing quality is constantly improving. Areas
of application and possibilities of flexographic printing are growing. Flexo-
graphic printing is mainly used for the production of labels and packaging.
Recently, smaller print runs are printed using digital flexographic printing,
in order to fulfill customer orders as soon as possible. Digital flexographic
press can be printed on almost all materials, on which can print and tradi-
tional flexo printing.

In this paper was tested traditional colors AE color differences of digital and
traditional flexographic printing prints on different materials. The prints
inks adhesion to the printable surface properties was also analyzed. It was
found that digital flexographic printing prints color and characteristics of
the inks adhesion to the printable surface did not differ from the traditional
flexographic print.

Keywords: digital flexographic printing, press fingerprint test, color difference
AE, ink adhesion

Introduction

Printing quality is one of the most important parameters for each manu-
facturer. Starting with the color accuracy and restoration of finishing inks
anchoring and persistence on the surface of the product. Since the perception
that digital printing is more precise in their work, in this research work was
intended to verify this fact. And explore the flexographic and digital printing
quality differences on the same materials.

Main goal: to investigate the flexographic printing qualitative param-
eters. Objectives: to perform color comparison by AE 2000-year standard, to
carry out a paint adhesion test.

Testing Procedures
In this study was used materials that are most commonly used in flexo-
graphic press:
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* Raflacoat - self-adhesive high-quality coated paper for high-quality
self-adhesive labels and advertising materials. Grammage of this
self-adhesive paper - 80 g/m?) [1].

* BOPP film (white and transparent). BOPP or biaxially oriented
polypropylene film, which is suitable for food packaging and surround
labels for the beverage industry and other production. Thickness of
film - 25pm [2].

Gidue 410 traditional flexographic printing machine, with a maximum
print width of 410 mm, the maximum print speed of 1200 m/min, 6 section
coloring, was used to print the prints. Other research samples were printed
in digital flexographic machine Xeikon 3500; which operation is based on
the electro photographic principle. The maximum print width is 516 mm, the
print speed is 19 m/min, that printing machine has 5 section of color and it
can be used to print on paper, film, cardboard and other materials.

Color differences for printed samples were determined using a spektro-
fotodensitometer X-Rite Digital Swatchbook. Flexographic print color dif-
ference CIE Lab AE2000 was compared with in the ISO 12647-6 standard
provided color coordinates of CIE Lab.

The investigation of ink adhesion to the printable surface was measured
according to FINAT FTM 21 procedure [3] by using tape tesa® 4100, which
the adhesion to steel is 2.2 N/cm [4]. The study also used tesa® 4120 tape,
normally used to test flexographic printing ink adhesion to the surface pf
print, its adhesion to steel is 2.0 N/cm [5]. The investigation has revealed that
adhesion properties of these tapes was not enough to delaminate the print.
Then tesa® 4965 tape, which adhesion to steel is 11.5 N/cm was used [6].

Results of the ink delamination are presented in these surface images,
which are obtained through a digital microscope DPM300; the view was
enlarged 50 times.

Fig. 1. View of digital microscope DPM300
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Results and discussion

The data of the measurements was used to calculate AE, which then was
compared with the ISO 12647-6 standard CIE Lab values. The results are
presented in a Fig. 2. According to the diagram it can be said that deviation is
largest on BOPP white material, yellow color, but in the ISO 12647-6 stand-
ard deviation of the maximum allowed is 8. On the basis of standard we can
say that the press is of high quality and meet the requirements.

ﬁ —r
B Coated paper

3T #BOPP Clear

#BOPP White

CIE Lab AE 5,
fad

Cyan Magenta Yellow Black

Fig. 2. Colour differences CIE Lab AE2000 between traditional flexographic print
samples and ISO 12647-6 standard

Digital printing test results are less remote from the standard value (see
Fig 3). Except for coated paper material, here the black color differs from
a given Standard. However, do not exceed permissible limits. It can also be
noted that most of the color values does not get more than AE 3.
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77 ® Coated paper
6T #BOPP Clear
57+ = BOPP White

CIE Lab AE;

Cyan Magenta Yellow Black

Fig. 3. Colour differences CIE Lab AE2000 between digital print samples and ISO
12647-6 standard Adhesion measurement results are showed below in Fig. 4. The
presented peeled surface pictures are from BOPP transparent.

a)
Fig. 4. View of peeled printed surfaces (ink adhesion to surface): a) digital printing
sample and b) flexographic printing sample

As can be seen from the presented photos the most visible adhesion is
on sample printed with digital printing. However, the flexographic printing
printed sample is less, but also in exposure of adhesion.

Furthermore, by using the tape tesa® 4965, adhesion is visible with the
sintered material, but it is only visible with the digital printed sample.
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Conclusions

CIE Lab AE,,, measurements of the prints were obtained from a digital
printing standards are more in line with the values, although it should be
noted that the measurements of the flexographic printing has relatively small
variation as well. The results that were obtained during the measurement,
does not exceed the tolerated limits.

The ink adhesion test showed that flexographic printing ink has a greater
adhesion to the printed surface. During the ink adhesion test and using suit-
able sticky tape results were not available. In contrast to the digital press
tests, where peeling was observed in all of the samples.
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OLIEHKA KAYECTBA LIUOPOBOW NEYATHU

MNpockypsakos H.E., KonecHunkosa A.C.
TynbCKni rocygapcTBeHHbIN YHUBEpCUTET

Abstract

Currently, there are no uniform standards, allowing an objective assess-
ment of the quality of digital printing that has become an increasingly seri-
ous problem for the market of digital advertising services. It is proposed to
assess the quality of the printing materials through an integrated quality
score consisting of the six most important parameters.

Keywords: Digital printing, non-absorbent materials, quality, assessment,
composite index.

Hudposas neyatb — 3T0 Hauboiee BOCTpeOOBaHHBIM CHOCOO medaTw,
KOT/1a pedb 3aXOAUT O HAHECEHUH JIOTOTHUIIOB, PEKJIAMHBIX CJIOTaHOB, (oO-
Torpaduil Ha WU3AEJIHs, UTPAIOLINE BAXKHYIO POJb B Pa3BUTHUH PEKIAMHON
UHIyCTpUuU. Bonpoc omeHkn KadecTBa redaTH Ha HEBIUTHIBAIOIINX Mare-
pHajax BO3HHMKAEeT B CBS3M C aKTHBHBIM BHEIPEHHEM B HHIIY PEKIaMHOM
neyaTHON MHIyCTPUU MOJIMMEPHBIX MaTepuaioB. M3-3a oTCyTCTBHS OTEue-
CTBEHHBIX CTaHAAapTOB Ha IM(POBYIO Medarh, aHAIN3 €€ KauecTBa HOCUT
CYOBEKTUBHBIH XapakTep.

WnxeHepHasl OllEHKa KauecTBa Ie4aTH Ha HEBIHUTHIBAIOIINX MaTepHa-
JIlaX TMPOU3BOIUTCS MPU TOMOIIM MexayHapoaHoro cranmapra ISO/IEC
24790:2017, oueHHMBAIOIIEr0 TOYHOCTh BOCIIPOU3BEACHUS IPU(TOB, TUHUIA
U 3a7IUThIX y4yacTkoB [ 1 ]. CtaHmapT BKJIIOYAaeT TPUHAALATH ITapaMeTpOB:
OINTHYECKYIO IUIOTHOCTh M300pa)KeHUsl, TPaHyJIIpHOCTh, HEYHCTOTY (OHA,
CaTeJJIUTBHI, MATHUCTOCTH, IPOOEIIbI WIIN HENPOIEYaTKH, Pa3MbITOCTb, IIU-
PHUHY JIMHHH, IFIOTHOCTH MIpH(Ta, KOHTPACT, 3JIMBKY, CaTEJUIMTHI B 00Ja-
ctu wpudTa, Heuuctory GoHa B obnactu mpudra. [Ipu 3ToM cranmapr He
3aTparvBaeT KOJMUYECTBEHHbBIX 3HAUEHUH B paMKaxX KOTOPBIX IPOU3BOJUTCS
U3MEpEeHUe MoKa3aTelei, He COIEPKUT METOIUKHU CO3JaHHUsl TeCT-00bEKTa,
KaIMOpOBKHM 00OPYJOBaHMS, a TaK)Ke He MPEJCTaBISIeT epedeHb apamMe-
TPOB, HEOOXOJMMBIX JUISl OLIEHKH Pa3JIMYHBIX TEXHOJIOTHUII [TeyarTy.

ITonsiTHe xauecTBO MOApPazyMeBaeT MoJ COOONW COBOKYIHOCTb CBOICTB
WJIN NIPU3HAKOB, I03TOMY HE Oompezaensercss oqHuM uucioMm. OneHka Kade-
CTBa IEYaTHOTO M300pa)KeHUsl Yallle BCEro MPOBOAUTCS MPU MOMOIIHU JKC-
neproB. OHU JIeNatoT BBIBOABI, COBMELIas JaHHbIE TEXHUYECKUX Iapame-
TPOB U CBOU CyObEKTUBHBIE OLIEHKH.
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Hudposas neyars npencrapisier coOOH BOCIPOM3BEJCHNE OPUTHHAIA,
B CBSI3M C YeM MOXXHO BbIOpaTh 3a 3TaIOHHBIE 3HAYEHMsI [TOKa3aTeln TeCT-
O6’beKTOB, WHIAWBUAYAJIBHBIC IJI KaKA0TO0 U3 Bl)l6paHHI)IX napamMeTpoB.

st Toro uTOoOBI BHIYMCINUTD MOKA3aTelh CBOMCTBA, a 3aT€M U KOMILIIEKC-
HBIN MMOKa3aresb KauyeCcTBa, KaXKA0MY MapaMeTpy KauyecTBa IeuaTH Ha TECTO-
BO¥ moJioce OyJIeT COOTBETCTBOBATh CBOM TECT-O0BEKT.

Hcnonp3ys ynpouEeHHYIO CXeMy KOMIUIEKCHOTO aHalln3a, CBOJUM pac-
4eT KOMIUIEKCHOTO Toka3aress K popmyie (1):

K= g X G, ()

(=1 i

rne K — KOMIUIEKCHBIHN MOKa3aTelb UCCIIelyeMoro oTneuarka, Qi — ab-
COJIIOTHOE 3HAueHHe i-TO MoKa3aTessl CBONCTBA, gi — 3TAaJOHHOE 3HAYECHUE
i-ro mokasarejisg cBoicTBa, (Gi — BECOMOCTD i-T'O IIOKa3aTellsl CBOMCTBA, 71 —
KOJIMYECTBO I10Ka3aTellel CBOMCTB.

OueHb BKHO MPU KOMIUIEKCHOM OIEHKE 00SCIICUYUTh KaTHOPOBKY BCEX
3BEHbEB TEXHOJIOTMYECKOTO Mpoliecca: Me4aTarolero yCTpoicTBa U u3Me-
PUTEIBHBIX HHCTPYMEHTOB.

Oqun,uHa 3aBUCHUMOCTb KauCCTBaA I€YaTU OT HUCIIOJIb3YEMbLIX MaTcpua-
noB. [lyg Hamlero pacdera NpUHUMAaeM BCE COCTABIIAIONINE, KaK OTBEYAI0-
IIMe CTaH/AapTaM U He cojiepiKalie Opakxa.

Tak xak IJ,I/I(l)pOBaH rne4yarb Ha HEBIIUTBHIBAIOMIUX MaTepuaiax MmpuMeHsd-
€TCA MPCUMYIIECTBCHHO JII U3IOTOBJICHUA Hapy>1<H0171 PCKIaMbl, B Ka4de-
CTBE HCIIOJIb3YEMOIr0 Marepuaja IpHUMeM MOJMBHHUIXJIOPHU, MOCKOJIBKY
JAHHBIH Martepuan obOjanaer Hauboiee BBICOKMMH I10KAa3aTelIsIMU YCTOM-
YMBOCTU K BO3JEHCTBUIO BHENIHUX (DAKTOPOB M MO3BOJISIET OCYIIECTBISATh
BBICOKOKA4E€CTBEHHYIO I€4aTh; a B KAY€CTBE KPACKU — JKECTKOCOJIbBEHTHBIE
YepHUIIA, TAKXKE O0JaJaoNINe YCTONUYMBOCTHIO K BO3JCHCTBUIO BHEIIHEH
CpeIBl.

I[J'Iﬂ KOMIIJIEKCHOM OLICHKH Ka4e€CTBa II€4aTHu Ha HEBIIUThIBAIOLIUX MaTe-
puanax, nmpejjnaraercs B3sTh IIECTh TapaMeTPOB:

1. OnTHyeckasi WIOTHOCTH (hoHA. B maeansHOM citydae ¢oHa Ha OT-
neyatke He Oynet, T.e. Dy = 0 b. Ho MOXHO HOMyCTHTH 3HaYEHHE ONTHYE-
ckoii wiotHocTH ¢ona — 10 0,01 b ¢ yyerom Buaa Marepuana (3TAJIOHHOE
3HAYEHUE).

2. I'pananuoHHas mepegaya. 3TO OAMH M3 BaXHEHIIMX IMOKa3aTeseil
KayecTBa. /laHHOE CBOICTBO MOXHO OLICHUTH 110 KOJIMYECTBY IIEPENaBAEMbIX
MOJIyTOHOB. Vcrone3yeM MIKally ¢ pa3HBIMH OTHOCHUTEIBHBIMU pa3MepaMu
pactposoii Touku: oT 0 g0 100%.

International Scientific-Practical Conference | 91



Jlst onpeiesieHrs] HCMOIb3yeM METOJI, OCHOBBIBAIOIIMICS Ha TOJCYETE
HOPOTOB CBETOPA3JINYHS B KaXK/10i 00JIaCTH M YYUTHIBAIOIINN OCOOCHHOCTH
TOHOIIEpEauX Ha pa3HBIX yyacTKax IpaJallMOHHON KpUBOH (CBeTax, Moiy-
TOHaxX W TeHsx). [TokazaTenp rpagallMOHHON Mepeaadyn B 3TOM Ciydae Ha-
XOIUTCS 110 hopmyIie 2:

0.3 1,1 2.0
H=Zan,+zfmz+2mh @
1

0,02 03 1,

rae AD — 4uciio Tepexo0B ONTHYECKOW IJIOTHOCTH, BBIPRXKEHHOE B
3HAYCHUAX HOpOFOBOﬁ YYBCTBUTCJIBHOCTH IJla3a AJId aXpOMaTUYCCKUX HU30-
OpakeHHMH M B IIBETOBBIX Pa3IMYMsX IPU COONIOEHUN OallaHca «IO0 Cepo-
My» JUIS IIBETHBIX M300pakeHuid. JIJ11 YepHOro 1[BEeTa 3HAYCHHE MOPOTOBOM
YyBCTBUTEJIBHOCTH COOTBETCTBYET CpPEIHEMY 3HA4YCHUIO, ONpEleICHHOMY
1o Jlaypu [ 2 ]: AD = 0,01, AD = 0,02 u AD .= 0,31.

WpneanbHas rpajannoHHasi nepejpada IpezicraBiseTr coboil rpaduk B
BUJIC TPSIMOM JIMHUM, CIIEJOBATENIbHO, PAcCUUTATh JTAJOHHOE 3HA4YCHUE
MOXHO 110 opmyiie (3):

(0,3-0,02) (1,L1-03) (20-11)
- =71 (3)
" 001 00z 03 :

3. Pazpemienne meyatu. JTO CHOCOOHOCTh CHCTEMBI TOYHO Iepeia-
BaTh M300pa’keHUs IITPUXOB PA3TMUYHON BENUYHHBI, a TAKXXe BOCIIPOU3BO-
JUTH OTJIENBHO CTOSIIUE IITPUXU. JJaHHBIN MOKa3aTeb MOKHO OLIEHUTH IO
HITPUXOBBIM TeCT-00beKTaM. Pa3pelieHne neyaru xapakTepusyeT BO3MOXK-
HOCTH LU(PPOBOTO NIEYaTHOT0 00OPYI0BAHHUS 110 BOCHIPOU3BEACHUIO MEIKHX
neraneid. s nqudpoBoii neyaTn 3Ha4eHUE pa3peLIeHUs eyaTd JOCTHIaeT
40 MKM, a IpH MJIOXOM CHCTEME 3alIUCH MOXKET CHUXKAThCA 10 140 MKM.

4. I1BeToBOIi 0XBAT Me4aTH. DTOT ITI0KA3aTeJb I03BOJIAET OLEHUTH MaK-
CHMAJIbHOE KOJIMYECTBO 1{BETOB, KOTOPHIE CIIOCOOHA BOCIIPOM3BECTH CHCTE-
Ma.

L[BeToBO# O0XBaT NpUHUMaeT GOPMY LIECTUYTOJIILHIKA B IpoLecce Cyo-
TPaKTUBHOTO CHHTE3a, BEPLUIMHAMHU 3TOTO IIECTHYTOJIBHUKA SBIISIOTCS TOU-
KH, COOTBETCTBYIOIIME KpackaM CHHTE3a M L[BETaM MUX IMOMapHBIX HaJOXe-
Huil [ 3 ].

Ecnu maremarndecku paccuuTaTh IJIONIAAb IPOEKIUHU [[BETOBOTO OXBa-
Ta Ha TUIOCKOCTb @ *b, MOXKHO IIPOBECTH CPABHEHHUE LIBETOBBIX OXBATOB Pa3-
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Hbix [{IIM. Mcxonum u3 Toro, 4To mioniajp NpoEeKINHU [IBETOBOIO OXBara B
paBHOKOHTpacTHOU cucteme C/ELab Ha MI0CKOCTh a*b PONOpIHOHATIbHA
LIBETOBOMY OXBary.

PaccuutaB Maremarnuecku miomaab IMpPpOCKHIHWKU [BETOBOIO OXBaTa
Ha IUIOCKOCTh a*b*, cpaBHUM I1BeTOBBIe 0xBaThl /i [[[IM pasHoro tuma
Maremarinueckd. OTMETUM, YTO BCE IIOJyYEHHBIE PEe3yJbTarhl IEJIEeCO0-
Opa3HO CcBeCTH BOJHOW Kojopumerpuueckoir cucteme CIELab. CpaBHUM
n300pa)keHus! APYT C IPYroM U CIeJIaeM BBIBOJI 11O KOJIMYECTBEHHOW OL[EHKE
LIBETOBOTO OXBAaTa, KaK O Pe3yJbTare SKCIIepUMEHTA.

Paccunraem miomans no ¢opmyne ['puHa NpUMEHHUTENBHO K CHCTEME
L’a’b, popmymna (4):

1
G = 3 c(a*db” — b'da’), 4)

rne G — BETOBOI OXBAT.

Takum o6pazom, B hopmyne (4) HCIOIB3YIOTCS KOOPAUHATHI JABYX CO-
CCAHUX TOYCK, a JAJId MOJIYYCHUSA KOHCUHOI'O pe3yJjibTaTa JaHHBIC 110 IMapaM
TOYEK CYMMUPYIOTCS. Yem 6OJ'II)IIle IBETOB Y4aCTBYET B IBE€TOBOM OXBAarTe,
TeM 0oJIbiIe OyeT TOYHOCTh B pacyere.

IMonmyuaem Bce koopauHatel uepe3 nmporpammy Adobe Photoshop — menro
Color Picker, usmepenue B cucreme L*a*b. [locne pacyera miomaam mnpo-
eKIIMHU IIBETOBOTO 0xBaTa G st 6a30BOr0 00pasiia, BETOBbIE KOOPIHHATHI
cBOAATCS B Tabnuiy 1.

Tabnuya 1. Pacuem yeemosoeo oxeama 6a306020 obpasya

Hcxonuble nanHbIe Pacuer

LseT L |a b’ meana” | deltab” | meanb” | deltaa”

Red 48 | 66 |54 26,6 46 77 -79 7302
Yellow 94 | -13 | 100 | -45 -59 70,5 -64 7167
Green 49 | -77 | 41 -51 -91 -4,5 52 4875
Cyan 58 | -25 | -50 |55 1 -49.5 61 3025
Blue 20 |36 |-49 |55 37 -30,5 38 3194
Magenta | 50 |74 |-12 |70 66 21 -8 4788

G=| 15176
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5. Bocipou3Beaenne NaMATHBIX HBETOB. DTO CBOHCTBO CUCTEMBI BOC-
MMPOU3BOAUTL MNMaMATHBIC 1BETA, CTCIIEHb COOTBETCTBUA KOTOPLIX HA OpHU-
TUHAJIe W OTMedYaTKe MpeajiaraeTcsl OleHUBaTh MO MOKA3aTENI0 1BETOBOTO
paznuuus AE.

Jost mamsaTHBIX 11BeTOB npu AE < 2,8+0,3 paznuune 1BETOB JOCTATOUHO
yBepeHHOE. 3a 3TaJIOHHOE 3HAaYEHHUE Yallle BCEro MPUHUMAIOT 3 NHUIIBL.

6. Aare3usi Kpacku Kk marepuajy. Hackonbko kpacka Xopouio 3akpe-
MJIeHA HAa MTOBEPXHOCTH MaTepHalia, MOXXHO OMPEIEIUTh M0 YPOBHIO ONTH-
YEeCKOHM IJIOTHOCTH IUIAIIKH, KOTOpas ObLaa MOABEP)KEHA MHOTOKPATHOMY
uctupanuto. OnpeensieTcss TECTOM Ha UCTUPaHUE.

Ecnau mocne mpoBeneHHOro TecTa MONYyYEeHHOE 3HAUYEHHE ONTHYECKON
niaoTHocTy Duct 6yﬂeT OTIIMYAThCA OT MEPBOHAYAJIBHOI'O Ha BCJIMYMHY HE
6oiee 25%, TO Ka4eCTBO 3aKPEILUICHHUS CYUTAETCS COOTBETCTBYIOIIUM HOpME
U M0 JAaHHOMY IMOKAa3aTelllo IMpUCBanBaeTCs 3HaucHue 1 Oamr. B mporus-
HoM ciydae (pu Ducm < 0,75 Du3z) naHHBIN 1OKa3areib IPUPABHUBACTCS
K HYJIIO.

CaezieM Bce JlaHHBIE O MOKa3aTessX CBOICTB B Tabiuiy 2. B kauecte
3TAJIOHHBIX 3HAYECHUH npuMeEM HJACAJIbHBIC 3HAYCHUA nokasarejied Kaue-
CTBa, KOTOpBIE AJs HU(POBOM IeYaTH MOTYT OBITh OIpEeZeIeHbl Ha OCHOBA-
HHMU 3HAYEHUH [TOKa3aTesiell TECTOBOM MOJIOCHI.

Tabnuya 2. Iokazamenu ceoticmeé yupposoii neuamu

O0o3Hauenue,
IToxa3arens DTajJ0HHOE 3HAYEHNE
No €IUHHULIA o
KauyecTBa MOKa3aTeJsi CBOMCTBA
M3MEpEHUS
OnTtryeckast
1 D,b 0,01
IUIOTHOCTH (hoHa o
I'paganmonnas
2 P n 71
mepeaaJa
3 Pasperuenue neyaru L, MkM 40
BETOBOM OXBaT
4 i G 15176
rcyaru
Bocnpoussenenne
5 p AE, enuHALL 3
MMaMSTHBIX [IBETOB
Anresus Kpacku
6 P A, Gam |
K MaTepHuamy
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HWrorosast opmyra pacyera KOMIUIEKCHOTO HOKA3aTelst:
D, 71 40 (s 3 A
=+ — —

0= — - t—=t—
0,01 n L 15176 AE 1

-

(%

rae K, — KOMIUIEKCHBIH MOKa3aTelb KadecTsa UU(poBoi neyaru,

D, — 3Ha4eHHe ONTUIECKOH MIIOTHOCTH (OHa,

n — OKa3areb rpaJalliOHHON TepeIadH,

L — 3HavyeHue paspelleHne nevary,

G — 3HaveHwHe IUIOMIA I [[BETOBOTO OXBaTa OTIeYaTKa,

Al — 3HaueHWe LBETOBOTO Pa3Myusi UCCIENYEMBIX TAMSTHBIX IBETOB
Ha OTIEYaTKe,

A — 3HaYCHME AAre3Uu TOHEpa K Oymare.

OI_ICHKa KaueCTBa I€YaTU Ha HCBIUTBIBAIOIIUX MaTepuajiax IOBOAU-
JJaCb Ha TpEeX TMONYIAPHBIX MOACIAX, MMPEABAPUTCIBHO TIIATCIBHO
OTKaTHOPOBAaHHBIX IMOJ MOCTaBICHHYIO 3amady: Mimaki CJV160, Ro-
land Soljet EJ — 640, Zeonjet 3204 STARFIRE. Ilony4yeHnHsle pe3ynsraTsl
CBCIICHBI B Ta6HI/II_[y 3 BMECTE C dTAJIOHHBIMHU 3HAUYEHHUSIMHU.

[IpencraBum rpaguyecKy Moay4YeHHbIE JaHHBIE (CM. PUCYHOK).

AHaJu3 pe3yabTaToB MO3BOJISET CSIATh BBIBOJ, YTO JTYUIINiT KOMILIEKC-
HBIii MOKa3aresb kadectsa y Mimaki CJV160.

Tabnuya 3. Oyenka KOMNIEKCHO20 NOKA3AMEIs

. ) .| Roland Zeonjet
ITokazarens cBorictBa/ | Mimaki . DTaJoHHOE
o CIV160 Soljet 3204
TTUCK HaYEHH
¢ EJ-640 | STARFIRE | “HeeiHe
O
NTHYECKAs! IIOTHOCTE 0.01 0.01 0.01 0.01
tdona, b
I'panaumonnas nepenaua 85 120 81 71
Pa3pemienue neyatu, MkM 40 50 50 40
IIBeToBoii oxBar medatu | 15983 15629 11605 15176
B
OCIIPOU3BEICHIE 9 13 9 3
IIaMATHBIX LIBETOB
A
JIre3ust KPacKH K ! | : .
Marepuany
KomriexcHsIi
0,866 0,676 0,555 1
TioKasarenb KadecTsa, K,
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0.75F
0.65]

0.6}

0.55F

0.5 : '
Mimaki Roland Soljet Zeonjet 3204
CIV160 EJ - 640 STARFIRE

Mapka NpHHTep:

Puc 3asucumocmso 3nauenuss KoOMniekcHo2o nokasamess om Hacmpoek neuamu

[IpoBeeHHBIC HCCEIOBAHNS IOKA3AIH, YTO 3HAYCHUSI Pa3pelIAoNeH 1
BBIICIISAIONIEH CTOCOGHOCTH, a TAKKe TUIOIIAAN [[BETOBOTO OXBara JIsl MC-
CJIeyeMOM I[BETOMPOOBI MAKCUMAJILHO IPUOIHKEHBI K 3TaIOHHBIM. HO BBI-
SABJIACTCA pasHUIla B BOCIIPOU3BCACHUU MMaMATHBIX IIBETOB IO CPABHEHUIO C
0a30BBIM 00pA3IOM U B TPaIalMOHHON mepeaaye.

Tak xak npuntep Mimaki CJV160. nokazan MakCHMalbHbIH KOMILIEKC-
HBII TTOKa3aresb CPe/in UCCIEAOBAHHBIX 00pa3loB Me4aTH, MOKHO IPUHATh
€ro OTTHCK nu(PoBOI HBETOMPOOLI Kak 0Opasel, Hanbosee ONU3KUil K 3Ta-
JIOHHOMY OTTHCKY, ITPU MIPOBEACHUN OLCHKHU Ka4Y€CTBA NU3YyUaCMbIX OTTUCKOB.
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THE TRANSFORMATION OF MEDIA STUDIES
IN LITHUANIA

Rastauskiené G.J., Ses¢iliené I.M.
'Kaunas University of applied science
2Centre for Quality Assessment in Higher Education

Abstract

Media Studies definition is complicated by the different media concepts in
the areas of technology, communication and arts. To understand media as
studies in higher education we need to deal with issues such as current im-
plementation of relevant study programmes and the direction of changes.
This paper is the second in a series. The first one The Realization of Media
Studies in Lithuania [7] has analysed the perception of media from the pros-
pect of higher education studies. This paper continues to examine the area
of media studies in Lithuania.

Keywords: media, higher education, study field.

Introduction

Media studies in the Anglo-Saxon tradition are identified as continuation
of cultural studies, while in the German tradition media studies are inferred
from communication sciences with focus on philosophy and media interac-
tion. Representatives of Sciences are more concerned for the technological
nature of the media, while representatives of Social study area are more in-
terested in media intervention at social space and media effects on humans.
The artists use media as a tool of art (photography, video, audio, computer
graphics technology). Concept of media can be interpreted very broadly —
from the physical and technological definition (media as a data carrier/me-
dium — paper, CD-ROM, etc.) to completely abstract definition when media
is perceived as a whole set of communication (the system of sender-recip-
ient). An examination of recent approaches reveals for us that media is not
the same as technology or communication or art. We support the notion of
media as use of technologies for communication or expression [4, 6, and 5].

The academic world is trying to achieve an agreement on Media as the
structure of academic research and studies. Media is not an academic dis-
cipline such as Physics, where a person studies certain subjects of Physics
and acquires a certain profession/qualification Physicists, and enhances sci-
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entific knowledge. Thereby, the science, studies and profession are identical
in substance. Concerning Media — it differs, therefore, there is an increasing
number of discussions on the new discipline Media science (Medienwissen-
schaften), the discipline that should define the nature of media knowledge.

In Lithuania there is no unanimous opinion on Media studies and science
[6]. While analysing national legislation on classification of fields of scienc-
es one will not find Media Science in this classification. However, previous!
and actual® national legislation on classification of study fields and branches
mentioned Media. The legal act which is in force now includes Media term
only once — study field Media art in the Arts, while previous classification of
study fields and branches mentioned Media twice — in Communication field
(Media Studies) and Arts field (Photography and Media studies). Therefore
some reasonable questions might be possessed — what is the current situation
with media studies and what direction they are moving?

Methods

Considering the conditions and the goal of the study, we decided to
choose an exploratory approach that would allow us to study the manifesta-
tion of Media studies in higher education in Lithuania.

Concept of Media studies

Media — is a synthesis of different disciplines. On the basis of epistemo-
logical proximity, disciplines cluster into groups (or knowledge subsystems)
such as: the natural sciences (e.g. physics, chemistry, biology), the social
sciences (e.g. psychology, sociology, economics), the humanities (e.g. lan-
guages, music, visual arts), among others [2]. The different aspects of media
phenomenon preoccupy representatives of different academic disciplines. It
should be noted that they are pursuing their own objectives of certain aca-
demic level and area, but with parallel impact in one way or another on the
other academic areas and fields, thus affecting the whole system of studies.

Disciplines can be represented as a geographical map of the world (map
of disciplines). States may be near each other, while others — far from each
other. They can be separated by mountains, rivers and even oceans. This

1 The list of study fields and study branches (Order of Minister Nr. V-222 on 19" February
2010) indicates Media twice — as Media studies (P910) included in the Communication field
(P900) or Media Art (W630) included in the field of Photography and media (W600);

2 The list of study fields and groups of study fields (Order of Minister Nr. V-1075 on 1%
December 2016) indicates Media only once — as Media arts (P07) included in the Arts group
of study fields (P).
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comparison is used to illustrate the convergence and divergence of disci-
plines [1]. Convergence and divergence processes are exactly where dis-
ciplinary boundaries meet [3], for example, an empirical methodology of
science can be applied to the social disciplines. Limits of the disciplines are
similar to physical walls of territories, however, they need to be understood
as certain social interaction products. Converging disciplines might mingle
thus creating a new discipline such as Bioinformatics (the discipline result-
ing from interoperability and synergies of computer science, molecular biol-
ogy and biochemistry).

Media concept forming disciplines may diverge (or have weak inter-re-
lations) or converge (or be replenished with new disciplines that lead to new
inter-relations). Separate areas of science and studies are not able to pro-
vide solutions for the global problems of society as such problems require
a holistic and integrated approach [3]. Harmonious interaction of scientific
areas allows the media field (with regard to profession and academics) to be
a viable existing by producing and ensuring high quality of education and
training of media professionals.

Without loss of any essential features we might define a simplified and
generalized view of reality as an abstract model of media studies. Such mod-
el allows to understand the phenomenon of media studies and to define the
disciplines constituting the structure of the media, to analyse their interac-
tions and mutual impact, to find out how media study system responds to
internal and external stimuli.

Internal stimuli are considered as the behaviour of the system - how well
it works, how to find problems solutions and how to improve the system.
The analysis of external stimuli enables monitoring of the system behav-
ioural changes over time; as well it allows predicting the future behaviour of
the system and its impact on the development of society.

At the abstract level fields of studies are equivalent — the structure of
academic media consists of the same level elements or disciplines. When the
system consists of elements of different levels, a lower-level element makes
less impact that is not decisive at given point in time due to possible delay.
However, even a minor impact on system’s behaviour might change external
behaviour, which accordingly might affect the given system (feedback).

However, disciplines are not just abstract structures. The British high-
er education anthropologist Becher [1] in his theory of academic cultures
claimed that disciplines can be defined as knowledge structures, which cre-
ate different cultures in social life. High consensus and strong paradigm de-
velopment tend to characterize the physical sciences. Lower consensus and
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weaker paradigm development characterize the social sciences; and lowest
consensus and paradigm development characterize the humanities.

These are areas where media studies move in different directions. In Arts
media used only as a tool to achieve the objectives or get the result. Therefo-
re, these studies acquires very strong applied character. Media in Technolo-
gies field are studied as the basic knowledge thus acquiring character of fun-
damentality. Even though Media as an Arts studies are explicitely welcomed
in Lithuania, we consider it as studies with very narrow areas of professional
specialization (e.g. Bachelor/Master of Design or Media and Photography).
Knowledges acquired in the area of Technologies allow to obtain Professio-
nal Bachelor/Bachelor of Informatics Engineering or IT tecnhologies that
might enable a person to continue studies in other fields (or to practise the
profession) thus providing more stable framework for the specialist.

Media studies in Lithuania universities and colleges

Media studies in Lithuania are provided by higher education institutions.
Universities and colleges implement study programmes related to the media
and award degrees/qualifications according the rules founded in statutory
law. In some cases, the media are reflected in the programme’s title, some-
times — in the qualification awarded. Information on the Study programmes
related to media studies is provided in the table below.

While searching in AIKOS (the database that is managed by Ministry
of Education and Science) we might assume that there are 27 study pro-
grammes that cover media subject matter — 9 programmes leading to the
professional bachelor degree, 13 to the university bachelor degree and 5
to the master’s degree®. The scope of the programmes varies depending on
the cycle and type. The first cycle programmes in colleges and universities
are covering accordingly 180 and 240 ECTS credits, while the scope of the
second cycle programmes is 120 ECTS credits.

Note, that media related study programmes are currently falling within
various study areas* (physical sciences (2 programmes), technological sci-
ences (8 programmes), social sciences (1 programme), arts (13 programmes),
humanities (3 programmes)) and 14 study fields (see Table below).

3 We analysed programmes that were placed in AIKOS up to 1** March 2017
4 No study areas since 2017. Implementation of the new legislation starts with re-coding the
programmes for admission procedure 2017/2018.
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3Table. Media study programmes in Lithuania Higher Education institutions*

Study area

Physics

sciences

Technology

sciences

Title of study programme

Media and computer
games

2016 (new programme)
Applied programming and

Multimedia

Internet and Multimedia

technologies

Multimedia, Design and
Publishing technology

Multimedia technology

Multimedia technology

Multimedia technologies

Multimedia technology

Multimedia and Design

Multimedia and Internet

technologies

Qualification degree

Professional Bachelor of

Applied Informatics

Professional Bachelor in

Programming

Bachelor in Information

Technologies

Professional Bachelor
of the Informatics
Engineering
Professional Bachelor
of the Informatics
Engineering
Professional Bachelor
of the Informatics
Engineering
Professional Bachelor in

Information Technologies
Bachelor in Information
Technologies

Bachelor of the
Informatics Engineering

Bachelor of Informatics

Engineering

Institution

Vilnius Business

College

College of Social
sciences
Lithuanian

University of

Education Sciences

Alytus College

Kaunas College

North Lithuania
College, Public
Institution
Siauliai State
College

Kaunas
Technology
University
Vilnius Gediminas
Technical
University
Vytautas Magnus

University
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Study area

Arts

Social

sciences

Title of study programme

Audiovisual Production

Interactive design

Multimedia Design

Animation
Photography and media

arts

Media and visual design

New Media Art
Film and Media
Scenography
Visual Design
Arts of visual
communication

Audio and visual arts

Visual arts

Photography and media
artss
Journalism and Media

Analysis

Qualification degree

Professional Bachelor of

Audiovisual Art

Professional Bachelor of

Multimedia Arts

Professional Bachelor of

Multimedia Arts

Bachelor of photography
and media
Bachelor of photography

and media

Bachelor of Design

Bachelor of Media Arts

Bachelor of Fine Arts

Master of Design

Bachelor of Arts

Bachelor of photography

and media

Master of Arts

Master of Photography
and Media

Master of journalism
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Institution

College of Social
Sciences

Vilnius College of
Technologies and
Design

Vilnius College of
Technologies and
Design

Vilnius Academy
of Fine Arts
Vilnius Academy
of Fine Arts
European
University of
Humanities
Vytautas Magnus
University
Vilnius Academy
of Fine Arts
Vilnius Academy
of Fine Arts
(Klaipéda faculty)

Siauliai university

Siauliai University

Lithuanian
university of
Education Sciences
Vilnius Academy
of Fine Arts
Vytautas Magnus

University



Study area  Title of study programme Qualification degree Institution

Philosophy of Culture and  Bachelor of Philosophy of Klaipéda

Media Culture University
Kaunas
Humanities o .
Media Philosophy Bachelor of Philosophy Technology
University

Media linguistic
Master of Humanities Vilnius University
2017 (new programme)

*based on information provided in AIKOS database

Each field in the area has its requirements defined by the descriptor of
the field. Currently media studies as such should reflect requirements of 14
study fields. In a few years when the newly adopted classification will be
put into effect, the only study field that refers to Media should be Media
Art (P07). All study programmes registered in this study field will follow its
requirements only and will award degrees of Arts (Professional bachelor of
arts, Bachelor of arts and Master of arts).

The new classification of study fields does not allow to have study field
“Informatics engineering” under the “Technologies” as this group of study
fields now is including only natural resources, polymer and textile materials,
marine technology, biotechnology, food technology, catering.

We do not have recent and reliable information on intentions of universi-
ties and colleges to assign media study programmes to certain study fields.

We might assume that most of the programmes would prefer to stay in
the current study field — e.g. it’s difficult to envisage the study programme
Applied programming and multimedia (that awards for their graduates Pro-
fessional bachelor in Programming) or Multimedia and design (providing
the degree of Bachelor of Informatics Engineering) moving to Arts study
fields group and starting to award Professional bachelor of Arts or Bach-
elor of Arts. We predict that most current study programmes (in Applied
informatics, programming, IT and Informatics engineering fields (in total
- 12) and Multimedia arts, Audio visual arts, Design, etc., (13) might be
re-registered in the field of Informatics sciences (providing Professional
bachelor, Bachelor or Master of Informatics sciences) and Arts (providing
Professional bachelor, Bachelor or Master of Arts).

Obviously, the new classification will require the new descriptors of
study fields and study fields groups, thus predicting huge efforts in develop-
ing it for the academic community.
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Conclusions

Recently adopted classification of study fields will reduce significantly

number of types of degree acquired in media studies. Two most numerous
study fields are predicted - Informatics and Arts. It might be reasonably ex-
pected that study programmes that award their graduates Professional Bach-
elor/Bachelor degree in Informatics engineering will be relocated from the
Technology area to Informatics study fields group and will start awarding
degrees of Informatics sciences.
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SYNTHESIS OF TEHCNOLOGY AND MEDICINE:
3D PERIODONTAL MODEL FORTEACHING

Sprindyté G., Pauziené K., Maciuliené D., Butauskas R.
Kauno kolegija/University of Applied Sciences

Abstract

Modeling teeth and gums with three-dimensional graphics program Au-
todesk Maya is analyzed in this article. 3D graphics provides a better un-
derstanding of periodontal tissues, gingivitis and periodontitis as well as
alterations caused by them. The model created with Autodesk Maya pro-
gram has been used as students teaching device by the lecturers of Oral
Helath Department at the Faculty of Medicine, Kauno kolegija/University
of Applied Sciences for several years.

Keywords: 3D, teeth and gums modeling, Autodesk Maya, three-dimensional
graphics

Introcduction

Periodontal diseases can occur at any age. Some people notice the signs
of periodontal diseases since they are 18, and every second individual suf-
fers from periodontitis since they are 35. The first signs of disease appear as
painless but with bleeding gums while brushing teeth.

Periodontal diseases are caused by bacterial infection which damages
the gums, bone and ligaments that attach teeth to the jaw (figures 1 and 2).

Fig. 1. Tooth section — healthy periodontium, gingivitis, periodontitis.
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Fig. 2. Healthy periodontium, gingivitis, periodontitis

Periodontium is functional structure of the tissues surrounding the teeth.
Periodontal tissues comprise gums, periodontal ligament, elveolar bone and
cementum (Piiriené, 2008).

Periodontal diseases localize in soft tissues surrounding a tooth and bac-
teria is the most common reason for it. There are plenty of microorganisms
in the oral cavity and plaque. The diseases of these tissues are some of the
most common causes of tooth loss.

Gingivitis is a type of periodontal disease in which alterations of teeth
color, shape and texture take place (Andruskiené, 2012). Its main cause is
accumulation of bacterial plaque. The severity of inflammation can be in-
fluenced by such factors as filling edges, dental calculus, systemic diseases,
medication use and irrational nutrition (Rimkevicius irk t., 2014). Gums
become more and more swollen, bright red in color, bleed due to lasting
inflammation and blood circulation disorder and turn bluish.

Periodontitis is an advanced stage of disease, destruction of tissues when
damage is caused to only to gums, but to bone and other tooth surrounding
structures as well. In case of periodontitis gums are red, bluish, marginal
gingiva is altered, gums bleed while brushing teeth and pain appears while
eating. Gums develop an abscess, teeth become lose, fall out due to destruc-
tion of tooth supporting ligament, a part of jaw bone is dissolved and lost
(Rimkevicius irk t., 2014).

Formation of teeth and gums model

3D graphics is a rational choice for visualizing objects comprehension
of which is rather complicated. It is used in games, filming industry, interior
and exterior visualization and in medicine. 3D graphics Autodesk Maya was
chosen for teeth and gums modeling. Models were visualized according to
the pictures loaded into all three projections using polygons method. For
tooth and gums models cubes were created made of divisions of component
edges of width, height and length. Modeling was processed by manipulating
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points, edges and surfaces from all present projections till the desired result
was achieved. The points were manipulated using Move, Scale and Rotate
Tools. Sub-division was used in order to smooth the contours of the object
(see figure 3).

Fig. 3 Tooth modeling

The functions used were as follow: : Extrude — in order to extrude sur-
faces; Beviel — to smooth shape of certain edges, Insert Edge Loop Tool —to
add additional annular rims. Soft Selection was used as well in order to
mark more than one point, edge or surface.

A tooth was cut into halves. The action of cutting can be done in two
ways: by using a new object and Mesh>Booleans> Difference command or
by marking half of tooth’s surface, deleting it and filling the rest of the hole
using Mesh>Fill hole command. The method of deleting surface and fill-
ing the hole was chosen, since having done it, a completely neat cut surface
is achieved which can be further used in order to visualize tooth’s structure
(figure 4).

Fig. 4. The surfaces of the fourth tooth and fifth tooth halves
deleted and then filled.

In order to finish off gums modeling Sculpt Geometry Tool was used,
which only works successfully having a high object surface Sub-division
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number. Gums were applied the second division level, and in the places
which contain the largest area of formed surface annular rims were added. In
total, the object of gums was made of more than 50 000 surfaces, but it ena-
bled modifying gum pockets well without overloading work scene. Modifi-
cation took place applying Push, Pull and Smooth tools till the desired result
was achieved (see figure 5).

Fig. 5 Modeled gums

Geometry of the object changes using different modeling tools. A primi-
tive object of polygons turns into a complicated object with a distorted posi-
tion of edges, surfaces and points. This situation led to creating UV retina
and preparing gums for further modifications including textures (figure 6).

}

Fig. 6. Inaccurate geometry of gums

Later geometry was recovered: an absolutely new geometry of gums was
newly created without losing shape of the gums. Recovery process takes
place directly in Autodesk Maya program using a renewed Quad Draw Tool.
At the beginning of the process the target object had to be turned into Live
surface. It is a kind of redrawing of the object by placing points and turning
them into surface. Having recovered the object, a number of surfaces was
reduced from 50 000 to 2 500. Having used a second level division number
for further modification, a number of surface units would be even 10 000
less that before object’s geometry recovery (figure 7).

108 | International Scientific-Practical Conference



Fig. 7. Newly recovered geometry of gums

Conclusions

The main purpose applying and using a contemporary 3D model is to
provide a student with a view as close to the reality as possible. In the pro-
cess of Oral Hygiene study program, during which such objects as periodon-
tal tissues are studied, using interactive multimedia devices ensure more ef-
ficient learning and makes completion of tasks easier. The mentioned device
provides a better understanding and comprehension for students. Visualiza-
tion by two-dimensional device contains lenght and width likewise 3D, but
it lacks the additional dimension of depth. The drawback of 2D application
is the loss of realistic connection. Using 3D model allows seeing the object,
rotating and examining its different angles.



DIFFERENT USES OF QR CODES
IN MARKETING & COMMUNICATION
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Abstract

To ensure contemporary and interactive communication it is necessary
to select suitable interaction techniques. One of them is QR code usage
which connects physical world with interactive world and allows getting
information fast and handily. QR code can be used for product or service
advertisements, to direct consumers from leaflets, billboards or other tradi-
tional measures to mobile devices that have more information and interac-
tivity. Consumer can preserve information, reach necessary internet page
and watch video clips or pictures. QR code can be used not only for adver-
tisement but also for wider marketing activity, consumer information and
education. Such physical and interactive world connection creates new
communication dimension. This study analyzes QR code features, usage
possibilities and practical usage in marketing and academic library activity.
Keywords: QR codes, marketing, library services

QR code concept

QR (Quick Response) code is a two — dimensional barcode that encodes
information (Lin, Luo & Chen, 2013). It ciphers information fast and effort-
less. Soon (2008) states that QR code was created by one of the “Toyota”
group company — “Denso” in 1994. Company used code in vehicles parts
manufacturing. Later QR code was started using in other fields as it was com-
mercialized when the growth of telecommunication started in 2011 (Singh &
Bamoriya, 2013). The usage of QR code is fast and simple. First, a consumer
must scan a QR code with a mobile device. Right away user is directly brought
to some form of online content (Probst & Brokaw, 2012). Usually this process
takes a few seconds. As a result, user can search for information online.

QR code advantages and disadvantages
The most important QR code advantage for users and companies is price

(Dou & Li, 2008). In order to scan two — dimensional barcode, users have
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to download app that encodes QR code. As these apps are free, the ability
to use QR codes is free for users. Likewise QR code usage is free for com-
panies as there are free, legal websites on the internet which allow generate
QR code. Another benefit is that code gives the ability to integrate traditional
media with interactive media more quickly. Dou and Li (2008) state that
when using QR code, users initiate communication between the consum-
ers and company and they have the ability to choose the moment to access
online page. As a result, usually users are more satisfied. According to Singh
and Bamoriya (2013), QR code stands out from other similar codes because
it is able to accumulate ten times more information and can be scanned from
different positions. Therefore, companies are able to adapt more information
for consumer and integrate QR code in various places. Mentioned scien-
tists state that even when QR code is damaged up to 30%, mobile devices
are able to restore code and directly brought user to some form of online
content. Moreover, two — dimensional barcodes are convenient for market-
ers and designers as codes are versatile and can be adjust to different size
surfaces. It is important to mention that QR code can be used as a tracking
device (Singh & Bamoriya, 2013). Marketers can track the number of scans
from each scans and in this way to collect information if channel is effi-
cient or not. Furthermore, QR codes can be adapted and placed on any kind
of surface, for example, on newspapers, billboards, product packaging and
many others. According to Probst and Brokaw (2012), two — dimensional
barcodes not only give information for consumer but also well designed QR
codes can be used as a way to engage consumer to buy products or services
by creating the interest. Lastly, QR code are more convenient for consumer
than typing URL code because scanning code can eliminate mistakes that
consumer make when typing the URL. Consequently, users save time and
remain satisfied.

On the other hand, QR codes also have disadvantages. Despite that apps
which scan QR codes are free, users who use older mobile devices are forced
to download a special app which scans the QR code and it becomes a barrier
in QR code usage (Dou & Li, 2008). Also, Singh and Bamoriya (2013) con-
firm that in order to use QR code, users have to be connected to the internet
and it becomes another barrier in QR code usage.

QR code usage

According to Lin, Luo and Chen (2013), if companies want marketing
strategy to be effective, they have to invoke integrated marketing. That is
why a lot of companies are using QR codes. It allows integrate digital in-
formation to traditional marketing tools such as print and outdoor advertise-
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ments, product packaging or services. Mentioned QR code usage techniques
are the most effective, therefore it will be discussed in following sections.

Print advertisements

Print advertising is one of the oldest promotion tools. Possibly that is
why QR code usage in printed advertisements is one the conventional and
basic strategies. Usually QR codes in printed media are used in order to
provide more information about product, service or company. It allows com-
panies to integrate digital information to traditional media and to provide
users more information. As a consequence, companies websites attendance
increase. For the most part, QR codes as a marketing tool are used in maga-
zines, flyers, newspapers or in letters, catalogs (Dou & Li, 2008). According
to Singh and Bamoriya (2013) research, the product categories that mainly
use QR codes in print advertising is home care product, jewelry, electronics
and automobiles. The analysis suggest that online content of QR codes used
in print advertisements is informative as one third of QR codes led to a cor-
porative website, one third led to a brand‘s website. For example, big brands
such as Calvin Klein or Ralph Lauren are using QR codes in fashion maga-
zines as one of the key marketing strategy components (Ashford, 2010).
Another great example is “Metrokane” company. In 2011 wine company
created print ad in magazine with QR code in order to demonstrate how wine
products work <https://goo.gl/VoM24P> (Figure 1). “Metrokane” strategi-
cally placed QR code and added an engaging message “Scan the code and
place your phone within the dotted area”. In this case, a lot of people used
QR code as it was provocative. Despite the fact that even two-thirds QR
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Figure 1. Companies “Metrokane” ad in magazine

o L |

112 | International Scientific-Practical Conference



codes are linked to informative content, Dou and Li (2008) claims that there
are only 11,4% QR codes in print advertisements that are linked to some
kind of incentives.

Outdoor advertisements

QR code usage in outdoor advertisements is very similar to QR code
usage in print ads. Codes are also used in order to provide more informa-
tion. Although, outdoor advertisements are available to more people and
can reach a bigger audience. The most popular outdoor advertising options
are billboards, posters, bus advertisements (Dou & Li, 2008). One of the
best QR code appliances in outdoor advertisement examples is Calvin Klein
marketing campaign in 2010. Company decided to create billboard with an
enormous QR code in order to stand out <https://goo.gl/AySSvo> (Figure
2). People were triggered to use QR code as QR was linked to a short com-
pany’s promo video. At the same time user were encouraged to share infor-
mation in social networks. Advertisement helped to remind people about
company and stimulate sales.

e

Figure 2. “Calvin Klein” billboard
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Product package

Product packaging is one of the main product components. It allows
promote product and helps consumer to separate product from others
(Jaseviciaté, 2011). Therefore, a lot of companies are using QR code on
product packaging. While print and outdoor advertisements purpose most-
ly is to remind and inform consumers about company, QR code usage on
product packaging provides users information about product itself. Another
difference is that QR codes in print and outdoor advertisements are used be-
fore using product or service and information linked to QR code stimulates
consumer to buy product or service. While QR code on product packaging
usually is used after buying a product to find out more information. Great
example is “McDonald’s”. Well-known company uses QR code on all prod-
ucts packaging (Figure 3). As most of the companies, “McDonalds” use QR
code to provide consumer more information about products, in this case,
product nutrition and other facts. Unfortunately, a lot of marketing experts
state that QR codes are not necessary in “McDonald’s” marketing strategy
as usually consumers use QR after they already ate and nutritional facts are
not relevant any more. Also, understanding what kind of food person ate, do
not stimulate consumers to use “McDonald’s” services in the future <https://

00.21/0ym1RP>.

Figure 3. McDonald’s packaging with QR code
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Services

QR codes can also be used in services. A lot of codes are used in public
services, for example, in bus stops, museums, libraries and elsewhere. Like-
wise, QR codes are used in shopping malls (Dou & Li, 2008). Usually codes
are used in services in order to encourage consumer to use services buy
products. For example, QR codes are used in Kaunas city bus stops in order
to provide necessary information and help people <http://www.kaunas.lt/
transportas/viesasis-transportas/> (Figure 4).

Figure 4. Kaunas city bus stops

Stimuli that motivate people to use QR code

Creative QR code usage in many different ways is very important to
increase sales and brand notoriety. None the less, stimuli which encourage
consumers to scan QR code is very important (Probst & Brokaw, 2012).
First of all, people feel stimulation to use codes if there is perceived ben-
efits. If user fined QR code usage to be easy to use, they will be triggered
to use it in the future. Also, a lot of people use QR codes as entertainment
(Jung, Somerstein & Kwon, 2012). Probst and Brokaw (2012) state that if
QR code lead to some kind of entertainment to relieve boredom and pass
time, consumers will feel encouraged to use code and share link with other
people. As discussed, most consumers scan QR codes in order to find out
some useful information. But innovativeness is also very important as online
content characterized by a high degree of innovativeness is usually used
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often. Another stimulus is social influence. People’s behavior is influenced
by others: friends, family. That is why consumers are using QR codes that
are suggested by relatives, usually by social networks. Last stimulus is pre-
vious experiences. Scientists claim that people tend to behave similarly. In
this case, previous experiences using QR code becomes very important as it
shapes person’s perception.

Using QR code to promote library services

Considering QR code usability, two — dimensional barcodes can be
adapted to publicize library’s services. It only depends on librarian’s cre-
ative potential how QR code will be exploiting. According to Pulliam &
Landry (2010), QR code can be used in order to make information resources
more accessible, to inform society about services, events and create digital
“wayfinders” in the stacks. Ashford (2010) specifies more ways of using
QR code. For example, it can be used to publicize exhibitions, surveys and
competitors. QR code also can be linked to library audio tours, video tutori-
als. It can be added to print handouts for additional information on mobile
friendly sites, placed on study room doors connecting to room reservation
forms, placed on staff directory pages and research guides that go to mobile
friendly sites for later reference. Moreover, two — dimensional barcodes can
be placed in the library stacks or journal areas that point to online electronic
holdings of print materials and in catalogue records to offer patrons basic
info about an item, including the location and call number.

QR code is practically used in Kauno kolegija library in order to connect
physical library space and print resources with institutions virtual library
and digital services. It was noticed that students are more often using visible
information resources and they usually do not know that some resources
are available in digital format. Also, students frequently do not know that
information about books borrowing can be found in electronic catalogue
or that they can get cited resource inventory in various databases. Digital
resources and services publicity using ordinary forms do not receive needed
attention because these forms are not as effective as QR code usage which
can be linked to useful information. QR code usage is a way of transforming
physical library into virtual interactive library. To sum up this aspiration,
students in Kauno kolegija library was motivated to use digital resources by
slogan “Discover virtual library!” used next to library QR code (Figure 5).
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Scan QR code, discover the library!

Real
Virtual
Interactive

LIBRARY

Figure 5. Example of Library QR code

Accomplishing this aspiration, QR codes were linked to interactive map
of library, e-catalogue, institutional virtual library and our library’s tutorials
video playlist on YouTube, code placed on library shelves to link to online
standards and journals access. Some of the library books students can read
in digital format and in order to motive student to use digital formats to most
of physical books there was added bookmark with information and QR code
linked to e-book. As fast as person scans QR code, consumer can read and
use e-book. In the future it is planned to use QR codes linked to short infor-
mation about terms used in libraries. It is also planed to present consumers
some fun and possitive content QR codes which provokes amazement and
possitive mood.

Conclusions

* QR code usage survey showed that QR codes can be successfully
used in marketing and communication. QR codes are uniques as it
is free and simple to use. Also, because of interactivity it is used to
connect physical and virtual spaces. In order to get effective result,
QR codes should be used not only as mediator but also to provoke
people by using provokative and interesting content.

» Practical QR code usage is very suitable to motivate library users
to use digital resources, publicize services and offer interactive
consulting. Successful QR code integration is possible in all
communication areas.
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THE“GHOSTING” DEFECT AS THE RESULT OF
INTERACTION OF THE PAPER AND PRINTING INKS.
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ing.

The “ghosting” defect occurs frequently, in both the sheet and web offset
printing. It increases the costs of production and negatively influences the
quality of the printed products, which brings to customer complaints and
their refusal to pay.

“Ghosting” defect can be described as an increase in lightness or tonal
change on one side of a print that corresponds to the motif printed on the
reverse side. For the study of problem, the printing company LivoniaPrint
provided the material technical basis and implementation of the research
results in the manufacturing process.

“Ghosting” defect in sheet-fed printing originates through the interaction
of paper, the printing ink, printing-press, print-related technological param-
eters and printed motif. To establish the interaction of factors that cause the
“Ghosting” defect the following steps were carried out:

1. Potential experimental materials and printing technology were studied
at LivoniaPrint Ltd. as well as information of manufacturer’s datasheet on
papers, inks and varnish.

2. Test printing schedule was determined, and the materials and techno-
logical equipment were prepared for test printing.

3. The experimental sheet offset printing was carried out in a controlled
microclimate in the printing company. Printing parameters (printing speed,
technology, printing sequences etc.) where measured.

4. The study of printed sheet, inks and paper samples was carried out in
the Institute of Wood Chemistry:

a. Evaluation of “Ghosting” intensity,
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b. Inks drying speed and dryness,

c. Paper optical, physical and mechanical properties.

5. The results of the study were collected in a SPSS database and a three-
factor analysis of variance was applied to determine the influence of differ-
ent factors.

For the study of the ghosting defect 7 sorts of 130g/m?papers were se-
lected; all of them are used in regular production at Livonia Print. Each of
the paper sorts was produced by a different manufacturer; the samples had
differences in furnish composition and were covered with different coat-
ing. For the experimental printing 4 different printing inks were used in two
printing-presses — Heidelberg Speedmaster SM-102-8P and XL-106-10P.
The experimental printing resulted in 77 printed samples that provided the
required measurements for the research.
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Fig.1. Research work structure

The assessment of materials and the defects of obtained printed samples

Wood Chemistry Institute involved three independent experts to assess
the quality of the printing, paying special attention to detecting “Ghosting”
effect. The Experts rated the intensity of the “Ghosting” defect of all the
printed samples on either side of the top (front) and the bottom (back)

Graduation by their intensity:

0 — Invisible

1 — Visible

2 — Highly visible

SPSS database was used for statistical evaluation of the results. The

three-factor analysis of variance was applied to determine the influence of
factors and assess their relevant impact.
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Fig.2. Overview of results

The statistical analysis of the data shows that the greatest risk of “Ghost-
ing” effect is to apply varnish on still drying ink; supposedly the ink is not
completely dry and thus after the application of the upper layer of the var-
nish drying of the basic ink has been discontinued.

On the other hand, varnish coating on the wet paint provides a two com-
ponent chemical interaction, which enhances the solidification of the ink,
and thus reduces “Ghosting” defects of printing.

Paper and inks laboratory test results and printing parameters were en-
tered in a database (the programme SPSS) in order to analyse the correlation
of the factors and to find the causes of defect. As a result, the package of sug-
gestions will be developed for the company’s possible technological solu-
tions and correction of the physical-chemical processes in order to eliminate
the causes of the defect.

There was carried out an acquisition of the results of technical measure-
ments for the source materials, laboratorial study of the interaction of the
physical and chemical properties of both paper, inks and varnish for the
experimentally printed sheets, determination of the physical and chemical
changes comparing to conditions of the references.

Separate ink/paper combinations differently present the “Ghosting” de-
fect. Its increase is observed at the increase of the thickness of the printing
ink layers, as well as on print of both sides of sheets, when ink drying on
sheet one side can affect the lower side of the paper. The origin of the “ghost-
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ing” defect in the sheet offset printing could be catalysed by the different
existing drying speeds of paper printing inks. The conclusions will become
the basis for the output of the recommendations packet for the manufacturers
of the printing and publishing industry.

Based on the summary of the results and the conclusions, it is possible
to provide the suggestions and recommendations for the minimisation of the
“Ghosting” defect and probably, its elimination in print production. Ghost-
ing defect cannot be exterminated completely at once, but it is possible to
reduce the risks and find the best combinations of paper and ink. In relation
to “Ghosting” defect, certain ink/paper combinations have different proper-
ties. It is clear that the defect increases significantly with thicker layers of
paint. Even more, the defect increases noticeably from the top and lower
side printing to the reuses lower side printing. The last one shows the pos-
sible pre-conditioning of paper what can be caused by drying paint on the
upper side of paper to the empty side of paper.

Therefore, there is possible to make conclusion that paper effect to
ghosting happens throughout the speed of paint drying and following the
fast printing of lower side can minimize ghosting defect at the critical mate-
rial combinations.

Prevention of “Ghosting” defect confirms once more that ghosting defect
is frosting/gloss effect in offset of supply of sheet paper.

In order to provide even the pace of printing-paint drying, it is necessary
that on the sheet of paper exact reactive paint layer expels necessary oxygen
amount inside of the stacking.

Conclusion

1. In the experiment, “Ghosting” defect was observed on every paper
sample tested and the extent of the defect differs significantly. A higher risk
of getting a “ghost” was on paper samples #1 and #4; lowest risk — on paper
samples #2, #3 and #5.

2. During the experiment, it was observed that no natural based Magenta
ink sample of any manufacturer was completely dry after 72 h.

3. The statistical analysis of the data shows that there are significant dif-
ferences in the ink causing the “Ghosting” defect. Highest risks were related
to ink sample #1 and #2, medium risk — with the ink sample #4, while the
lowest risk of producing “Ghosting” defect occurred using ink sample #3.

4. The statistical analysis of the data revealed that the greatest risk of
“Ghosting” defect is to apply varnish on the ink “drying” because presum-
ably the ink is not completely dry and thus after the application of the upper
layer of the varnish, drying of the basic ink is stopped. On the other hand,
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varnish coating on the wet ink from the two component chemical interaction
enhances ink solidification, and thus reduces Ghost defects of printing.

5. It has been observed that varnish application and ink factors interact in
3 ways — without application of varnish, applying varnish on “dry ink” and
applying varnish on wet ink. The smallest intensity of the “Ghosting” defect
was observed when applying the varnish on the “dry ink”. Some printing
samples would be suitable “ applying by dry” technology. Minimal risk to
obtain “Ghosting” defect is varnish “application by wet”.
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Abstract

This evaluation studies which printing method (thermal transfer printing,
direct printing) on textile materials is a better quality. The aim is to select
the most suitable method to produce unique press T-shirts comparing
price, durability and quality during the same time.

This quality assessment study focused on three aspects: visual quality as-
sessment, microscopic quality test and mechanical quality testing.

Visual study evaluated thermal transfer technology for suitability of single
order feasibility by price and quality measures. The quality of the micro-
scopic study showed that there are not significant differences between
printing methods, but in order to print small items — thermal transfer print-
ing technology is more practical. Mechanical quality studies were done
with laundered shirts at various temperatures. Direct printing method
T-shirts broke down under and are deemed unsuitable for single order use.
Keywords: printing on textile, direct printing on textile, thermal transfer print-
ing on textile.

Introduction

Studies have been performed with the aim to determine which printing
method (thermal transfer printing, direct printing) on the textile is better
quality. The aim is to select the most suitable method to produce the unique
press T-shirt comparing by price and quality during the same time. The fol-
lowing equipment was used, the prepared layout parameters, samples of test
substance.

Features:
Semi-automatic thermo press HP3805D;
Kyocera Rainbow Textile Printer;
Roland CX-500 film cutter — plotter;
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Microscope Dino Lite Premier;
Washing machine LG Direct Drive.

Thermo press parameters:
Temperature 170 °C;
Time 10-15.
Washing Machine parameters:
5 times 30 °C, cotton programs;
5 times 60 °C, cotton programs;
Layout options:
Number of colors: 6;
File Format: .pdf;
Resolution: 300 dpi
Color model: CMYK.
Computer programs:
Adobe Illustrator CC;
Corel Draw X6;
Dino Capture 2.0.
The samples are:
10 pcs. thermal transfer printing method for printing T-shirts;
10 pcs. direct printing method for printing T-shirts;
Test substance:
100% semi-combed cotton, weight 150 g / m?.
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Fig.1. File layout ready for pressing in pdf format
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Experimental details

There were two methods of printing on textiles analyzed — direct printing
and thermal printing on textile.

Direct printing on textiles. Method: the printer directly prints on T-shirts
in the same way as it does on paper. The paint is absorbed into the fabric
and become an integral part of the cloth, so the feeling of wearing a product
with this type of printing is extremely pleasant. This printing method is used
for both white and color textiles. The white textile printing is very easy and
fully absorbed into the fabric. Meanwhile, the color printing products are
little bit harder. The reason is that technologically it has more layers. For
the paint coat on the colored shirts firstly shirts are impregnated, and then
printed with white ink layer according to the outline design and, finally, the
desired design is printed in full flamboyance. Direct printing method is used
when the design does not have the background, and there are many colors
and transitions, shadows, a lot of vague lines with fine details. This method
is ideal when you want to produce limited edition custom and get a similar
effect as the press screen printing.

Thermal transfer printing. The process: thermal film printing is perfect
when you want to print the simple forms of a logo, a variety of words, sen-
tences, or vector graphic. Press lay principle: special film for textile cut out
with plotter (slicers). Unnecessary parts of the film are removed and hot
press pressed on the film on the textile product. This printing method is
ideal for the production of a single order. Thermal printing can be carried on
various kinds of fabrics and materials, it is important that the textile product
is resistant to hot temperatures. Thermo pressing is recommended for use
with a maximum of 5 colors. The color palette depends on the standard film
producers color palette. Typically, the color palette can be found in all the
most popular basic colors.

Results

Printing techniques on textile were tested by visual quality assessment,
microscopic quality study and mechanical quality testing.

The visual quality assessment. The first difference was the image sur-
face — thermal transfer printing glossy and direct — opaque. Visually, the
layout looks the same size, but after measuring appeared the difference,
although not large, the size is still not equal: thermal transfer printing di-
mensions 25,8 x 20,6 cm, and direct printing — 26,7 x 20,5 cm. The initial
layout dimensions were 20,5 x 16,33 cm, it can be seen that by both press
technologies the image increased. Further evaluation criteria and the results
are presented in Table 1.
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Table 1. Evaluation Criteria

) o The press type
Evaluation Criteria — - —
Thermal printing Direct Printing
Color 4 4
Brightness Bright Bright
Glossiness Glossy Matted
Layer thickness Feels Does not feel
Outside objects Yes Yes
Small parts extraction High Low
Price 10 EUR/pcs plus taxes 11 EUR/pes
plus taxes

After the visual inspection, evaluation of each T-shirt prints (thermal
transfer and direct printing), color, brightness, gloss, thickness, outside ob-
jects, small parts extraction, the price, it was found that the highest quality
samples are T-shirts printed with thermal transfer printing technology.

Microscopic quality test. Microscopic examination was done by choosing
two increasing sizes — 50 times and 220 times. During the study were used
the microscope Dino Lite Premier and computer Dino Capture 2.0 program,
the measure was one of the selected element widths. During the study were
measured three samples of each printing method and derived their average.

Thermal transfer printing selected item width increased to 50x range
from 0.109 mm to 0.126 mm (Fig 2). Increasing element 220x width ranging
from 0.371 mm to 0.514 mm (Fig 3). Direct printing element enhancers 50x
width varies from 0,086 mm to 0,108 mm (Fig 2), an increase 220x — from
0.257 mm to 0.343 mm (Fig 3).
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Fig 2. Comparison of measured element widths (titrated 50x)
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Fig 3. Comparison of measured element widths (titrated 220%)

The biggest thermal printing element width increased 50x is 0,126 mm,
220% — 0.514 mm. Direct printing element increasing the maximum width
is 0,108 mm 50%, 220x — 0,343 mm. Thus, it can be said that the thermal
release required more space graphics batches.

It is obvious that in the thermal printing examples the stitches cannot
be visible through loaded paint and direct printing examples paint absorbed
into threads and the stitches can be seen (Fig 4).

Fig. 4. Thermal transfer printing (the first) and direct printing (the second),
the sample (50%)

Mechanical quality test. To find out the print quality and durability
were the mechanical quality survey — carried out 5 times to wash 30 °C and
5 times the 60 °C. 30 °C is recommended to wash cotton, and 60 °C selected
to check what is going to double the higher temperature, or T-shirts quality
significantly deteriorates.
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Thermal transfer printing technology printed T-shirts got the white spots
in the image, but printing did not unstuck and remained fairly high qual-
ity. Direct printing technology printed T-shirts lost image brightness, color
worn out. So, after five washings direct printing T-shirt quality is different
from the thermal transfer printing. Thermal transfer press technology image
remained bright, shiny as it was; the image got wrinkled, but easily ironed
without any damage (Fig 5).

Washing 5 times 60 °C temperature images was quite similar to washing
30 °C temperatures. The difference is visible in direct printing technology
T-shirts — very faded color (Fig 6). Thus, it can be said that the temperature
does not have a significant effect on the temperature, the quality deteriorated
since the number of washes.

Thermai vansfes printing aftas 5 washing Direct peinting after 5 washing

Fig 5. Thermal transfer printing (the first)
and direct printing (second)30°C
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Fig 6. Thermal transfer printing (the first) and direct printing (second)
temperature 60 °C

Discussion

The advantages and disadvantages of direct printing and thermo printing
on textile has been reviewed.

Direct printing on textile advantages: Can implement individual or mass
produced designs; Printed T-Shirts are comfortable and user friendly; it is
possible to produce individual orders while maintaining a competitive price.

Direct printing on textile disadvantages: the color printing products can
have irregular results, material fibers can be seen; colors can change after the
first washing cycle; sometimes possible color matching inaccuracies.

Thermo press advantages: Smooth and consistent results; long life cycle;
competitive pricing even with individual orders; can be used with cotton and
natural material or synthetic.

Thermo press disadvantages: it is recommended to use no more than 5
colors; colors may vary depending depending on the manufacturer.

Thermal printing T-shirts have higher overall quality. Thermal technol-
ogy for printing T-shirts elements the widths has been greater than printed
with direct printing technology. Widths differences are not very large, they
seek to 0,021 mm in 50 times magnification, and 0,137 mm in 220 times
magnification, so both the thermal printing and direct printing methods re-
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quiring similar print material area. To the naked eye, the difference is almost
invisible.

By mechanical test Thermo printing T-shirts got better results, the color
was still bright after 5 washing and brighter comparing to direct printing
T-shirts. Direct printing T-shirts may fade after as few as 5 washings. Ther-
mo printing T-shirts may have white spots; however the printing adhered and
had better results than direct printing T-shirts.

Conclusions

This quality assessment study focused on three aspects: visual quality
assessment, microscopic quality test and mechanical quality test.

Visual study evaluated thermal transfer technology for suitability of sin-
gle order feasibility by price and quality measures.

The quality of the microscopic study showed that there are not significant
differences between printing methods, but in order to print small items —
thermal transfer printing technology is more practical.

Mechanical quality studies were done with laundered shirts at various
temperatures. Thermal transfer printing technology samples were visually
evaluated for quality, material breakdown, images remaining vivid and spot-
ting. Direct printing method for printing t-shirts lost their original colors, so
they less suitable for a single order.
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