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TEXHOJIOTIYHI

NMPOUECMU

YAK 655.3.022.1

© B. ®. Mopdniok, A.T.H., npodecop, |. C. KapneHKo, aCUCTEHT,
HTYY «KMI», Kuie, YkpaiHa

METO/[, CTATUCTUYHOTI O OLLIHIOBAHHA TA BUSHAYEHHSA
YACOBUX NAPAMETPIB MOAEJIEW CYMILLEHHA ®APB
Y APYKAPCbKUX MALLUNHAX

B ctaTTi gocnigxeHo meton CTaTUCTUYHOIO OLLiIHIOBAHHSA
Ta BU3HA4YEHHS 4YacOBMX NapamMeTpiB Mmoaenei cymiweHHa ¢apo
B NaneponepeaaBanbHii cuctemi ang sabe3nevyeHHa TOYHOCTI
Ta AOCTOBIPHOCTI KOHTPOJIIO NapaMeTpiB cyMmilweHHa papo
Y APYKapCbKUX MaluuHax/

KniouoBsi cnoea: cymiweHHa ¢pap6; ctaTUCTUYHE OLUiHIOBAHHS;
cTatucTu4yHa o6pooOka; yacosi mogeni cymiweHHa ¢apo;
No3A0BXHE, NONepeyHe i giaroHanbHe cyMmileHHs ¢ap6.

MocTaHoBKa npoGnemu
lMpouec aBTOMaTM3aL|ii BU3Ha-
YEHHS nMapamMeTpiB CyMilleHHSA
dapb y cyvyacHux OaraTocek-
LiMHNX OpYKapCbKMX MallnHax 3y-
MOBJIIOE 3aCTOCYBaHHSA 00’ €KTMB-
HUX MeToAiB Ta 3acobiB BMMIpIO-
BaHHS, 0OPOOKN | BUBHAYEHHS Ya-
COBMX MapamMeTpiB iMMNYNbCHUX
curHanis, ki MOLENIOTb Napa-
MEeTPpW OpieHTauji nanepy y nane-
ponepepasasibHin cuctemi ans
ineHTngikauji cymilwleHHa ¢apb,
wo 3abes3nedvye HeoOXigHy sKiCTb
Apykapcbkoi npoaykuii [1-3].
BukopuctaHHa undposux 3a-
cobiB BM3HA4YEHHSI MapamMeTpiB
cymiweHHsa dapb no3Bonsie 3a-
CTOCYBaHHA NPOLECY CTaTUCTUY-
HOMO OUiHIOBAHHA pe3ysnbTarTis
BUMIPIOBAHHA 3a paxyHOK MiaBu-
LEeHHHA OOCTOBIPHOCTI Ta TOYHOCTI
BU3HAYEHHS aMnAiTyQHO-4aCOBUX
napamMeTpiB iMNYySIbCHUX CUTHanNIB
[4], aki mopenoloTb napamMeTpu
JiaroHanbHOro, rnonepeyHoro Ta
NO300BXHbOIO CyMilLleHHs ¢apb.
TomMy akTyasibHUM € [ocnif-
>XEHHS 3aCTOCYBaHHA MeToay cTa-

© 2015 p.

TUCTUYHOI 0OpPOBKM amMnaiTygHUX
napamMeTpiB iMNySIbCHNUX CUTHaNIB
Ha OcCHoBi KpuTepito [lipcoHa Ta
LloBeHe nnsa OOCTOBIPHOrO BU3-
Ha4Y€HHS1 HaCOBUX NapameTpiB MO-
nenen cymilleHHs ¢apb Tta Oo-
3BOJIIE 3aCTOCYBaHHA Npobnem-
HO-OPIEHTOBAHMX NPOrpamMHUX 3a-
co6iB ons aBTomMaTU3aLii npouecy
KOHTPOJIO CyMilLeHHs1 ¢papb y pe-
anbHoMy mMacLuTabi yacy.

AHani3 nonepepgHix

AocnigXeHb

AHani3 3acobiB o BU3HAYEH-
HS1 NapaMeTpiB CyMmilLleHHs dapb y
Cy4YaCHUX APYKapPCbKNX MalUnHax,
SIK CYO’EKTUBHOIO (NlynNn Ta PYy4Hi
MIKPOCKOMN 3 MIiKPOMETPUYHUMU
wkanamu) [5] Ta 06’EKTUBHOIO Xa-
pakTepy (aBTomMatu3oBaHa BUMiI-
ptoBanbHa 6anka) [6, 7], cBig4MTb
NPO HEAOCTATHICTb BUKOPUCTAHHS
METOoLiB CTAaTUCTUYHOrO OLHIO-
BaHHS, Yy 3B’A3KY 3 BMKOPMWCTaH-
HSIM aHasloroBMx MNpuUHUMMIB 06-
pobkun iHbopMaLii Ha BigMiHY Bif
umMdppoBnx Metonis 06pobkun. 3a
PaxyHOK BUKOPUCTAHHSA Cy4YaCHUX
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nporpamHo-anapaTHmMx 3acobis
undposoi 06pobku iHDopmauii
MOXJIMBa peani3auisa CcTtaTuCcTuy-
HOrO BM3Ha4YeHHd OpieHTauii na-
nepy y naneponepenasasbHi Cu-
CTeMi ApyKapCbKOi MalUWHK, WO
CYTTEBO MiABULWMTL TOYHICTb Ta
[03BOJINTb ONTUMI3yBaTU npoLe-
CU OPYKYBaHHS.

Cuctemmn aBTOMaTN4HOrO BU3-
Ha4yeHHs napamMeTpiB CYMilLEeHHs
¢dapb, AKi 3aCTOCOBYIOTbCH Yy Te-
NepiLLHiN Yac, BUKOHYIOTb iX KOHT-
ponb Nicns MNPOXOMXKEHHHA nane-
POM OCTaHHbLOI APYKAPCLKOI CeKLji
Ta B MOBHIlA Mipi He 3a6e3neyyoTb
TOYHICTb i OOCTOBIPHICTb napa-
MEeTpPIiB AKOCTi ApYyKOBaHOI MNpo-
OyKUii, Lo BUMarae 3aCToCyBaHHS
UNDPOBUX CTATUCTUYHMUX METOLIB
OLiHIOBAHHA Ta BU3HAYEHHs1 amr-
NiTYOHO-4aCOBKX NapameTpiB MO-
nenen cymileHHs ¢apb, ski po-
3BOJISIOTb X 3aCTOCYBaHHA Ha
KOXHI ppykapcbki cekuii y pe-
anbHOMY MacLuTabi yacy.

MeTta po6oTn

MeTolo cTaTtTi € gocnioxXeHHd
MeTo4y CTaTUCTMYHOIO OLiHIo-
BaHHSA aMniTyaHO-4acoBMx napa-
MEeTpiB  MoAesnen  CyMillleHHS
dapb B naneponepenaBasbHii
cucteMi ons 3abes3rneyvyeHHss Tou-
HOCTIi Ta JOCTOBIPHOCTI KOHTPOJIIO
napameTpiB CyMmilleHHs ¢dapb vy
OPYKaApPCbKNX MaLLMHaXx.

Pe3ynbTraTy npoBeaeHnx

AOoChigXeHb

MeTton umdpoBOro BU3HAYEH-
HSA napamMeTpiB CyMilleHHs ¢apb
[2] ©a3yeTbcsA Ha BMKOPUCTAHHI
iIMNYJIbCHUX CUrHa”NIB 3 ONTUYHUX
[aT4yukiB, ki BCTAHOBJIOIOTLCH Y
naneponepenasasjbHii CUCTEMI
OPyKapCcbkoi MalnHM No obuagi
CTOPOHW MNPOXOXEHHA nanepy 1

nepegatTb iHPOpPMAaLLio MPOo NOro
OpieHTaLil0 Ha OCHOBI cnevjanb-
HUX MITOK Y BUMMAA[ NPSAMOKYTHNX
TPUKYTHUKIB. IMMYNbCHI curHanm
3a OOMNOMOrol aHanoro-umdpo-
BUX nepetsoptosadis (AUIM) ong
NiBOT Ta NpaBoi MITOK NePeTBOPIO-
I0TbCA Y LMPPOBI KOAM Ta 3anmcy-
loTbca B namMm’atb EOM pgna no-
Janblworo aHanisy, obpobku i
BM3HAYEHHA napameTpis none-
pPEeYHOro, N030BXHbOrO Ta Aiaro-
HaNbHOroO CyMiLLEeHHs dpapb.
AKTyanbHUM pilleHHaM npo6-
nemn 06’€EKTUBHOIO BU3HAYEHHS
CyMilLLeHHS hapb € BU3HAYEHHS
aHania 4acoBUX XapakTepUCTuk
iMAYNbCHUX CUTHANIB (Tguyip. TA
Tiwn.)» AKi B iHTErpasibHOMY OLLiHIO-
BaHHI MOOENIOIOTb OPIEHTAL,O ap-
Kylia nanepy y ApykKapcbkin ma-
LUVHI, T2 BU3HAYAOTbCA HA OCHOBI
amMnaiTyguM iMnynbCHOro CUrHany
(Ajn) (pyc. 1), wo 6yayeTbecs Ha
3aCTOCYBaHHi CTaTUCTUYHOIrO
OULHIOBaHHYA pe3ysbraTis BUMIPIO-
BaHb 3rigHO 3 3aKOHOM [ayca Ha
OCHOBI kpuTepito MNipcoHa Ta LWo-

BEHe.
Mpu BU3Ha4YeHHi 4YacoBUX na-

pamMeTpiB iMMYAIbCHUX CUrHaniB
rOJIOBHOIO € METOANKA BU3HAYEH-
HS 6a30BOi, BEPLUMHHOI NiHiR | Ha
ix ocHoBi amnaiTyam (A,,,), 9ka €
OCHOBOMOJIOXHO0 A5 064YMUCNEH-
HS YacoBMX NapameTpiB Moaenemn
CyMiLLeHHst Gap6(Teyip., Tiwn.) [4]-
ANropuT™M CTaTUCTUYHOI 0OPO6KK
amMnAiTygHUx napameTpiB M-
MyNbCHUX CUrHaniB Ansi BU3Ha-
YEHHS cymilleHHs ¢dapb y apy-
KapCbkUX MallMHaxX npeacrasne-
HO Ha puc. 2.

Ons cTtatnctnyHoi o6pobku
LUNPPOBUX BUMIPIOBaHb, OTpUMa-
HUX Micns aHanoro-undpoBoro
NEepPeTBOPEHHS IMMNYAbCHUX CUr-
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Puc. 1. OujiHioBaHHS aMnniTygHO-4aCoOBUX NapamMeTpiB iMMNyNbCHUX CUrHaniB
0719 OLLHIOBAHHS CyMiLLeHHS papb: Ay, — amnniTyaa iMnyibCHOro curHanys;
Teumip — Hac Bif, NOYaTKy BUAayi CMHXpocurHany oo GopmyBaHHS (t¢p0!5A)
iIMMYNbCY; Tjyn — TPVBANICTh iMMNY/IbCHOTO CUrHany; td)pO,SA — yacoBa
XapakTepUCTVka GPOHTY IMMY/IbCHOTO curHay; tyno 54 — 4acoBsa xapakrepucTuka
3pidy iMnynbCHOro curHany; Pg, Pt — piBeHb 6a30B0i Ta BEPLUMHHOI NiHil
iMNYNbCHOIO CUrHany

HaniB, MacusB pJaHux posno- 3oHa M1: Big 0 po 0,5A,,,; 30Ha
ninaeTbca Ha ABi 30HM (puc. 3):  M2: Big 0,5A,n. 80 Ay, 4SS
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Puc. 3. Undposa dopma iMnynbCHONO CUrHany aas BU3HA4YEHHS YacOBUX
napamMeTpiB Moaenel cyMileHHs ¢apb y ApyKapCbKMX MalLMHAxX



TEXHOJZIOTIYHI NPOUECMHK
aHanisy BUMIipIOBaHb Ha
HOpMasibHE pO3MOAiNeHHs 3a ( IMouaTox

KpUTEpIieEM %2 Ta BUKIIIOYEHHS
MMOBIPHUX BUMIPIB, SIKi MOXYTb
3’aBnatuca Ha GpPOHTI Ta 3pisi
iMAynbCHOro curHany (puc. 3), 3a
Kputepiem LLoBeHe, 3 MeTOlO
MiABULLEHHS TOYHOCTI BU3HAYEH-
HS MaTemMaTU4yHOro O4iKyBaHHS
(Pg, P1) B KOXHIl1 i3 30H iMMySib-
CHOro curHany. Ha ocHosi undpo-
BMX 3Ha4YeHb 6Q30BOI Ta BEPLUMH-
HOT NiHin pO3paxoByETbLCH
amnnityga iMnynbCHOro curHany
Ajn. Ta piBeHb 0,5A,,,. i Yacosi xa-
PaKTEPUCTUKN Tguins Timn. [1]-

BucHoBku

1. 3acTocyBaHHA CTaTUCTUY-
HOT 06pPO6KM aMNNITYAHO-4aCOBMUX
napameTpiB MoLeNnen CyMmilleHHs
¢apb Ha OCHOBI aHanidy Hop-
MalbHOro PO3MoAiNeHHa aHano-
ro-umdpoBOro nepeTBOPEHHS
iMNYNbCHOFO CUrHany 3a Kpwu-
Tepiem 2 Ta LoseHe possonse
NiaABUWNTUN TOYHICTb Ta OOCTO-
BiPHICTb BM3HAY€HHS CYMIiLLLEeHHS
dapb.

2. 3acTtocyBaHHS UNOPOBUX
3acobiB BMMIpIOBaHHS, 0OPOOKMU i
aHanisy iHpopmauii Ta 06’eKTMB-
HUX MEeTOoMiB CTaTUCTUYHOrOo
OUHIOBAHHS | BM3HAY€HHS amri-
NiTyAHO-4acoBUX NapamMeTpiB MO-
nenen cymiuleHHs ¢apb [o3BO-
JISI€ Ha OCHOBI NPOrpPamMHOro Kepy-
BaHHA MNPOUECOM  KOHTPOJIO
LiaroHanbHOro, nonepevyHoro i
NMO300BXHbOro CyMmilleHHs dapb
aBTOMaTM3yBaTu npouec, 3abes-
rneyyioym MOro peanisauiio y pe-
anbHOMY MacLuTabi Yacy.

macuBy 3HauyeHb AT
IMITYJIBCHOTO CUTHAITY
M[n]

BBenenns /

Bu3HayeHHs MiHIMaJIbHOTO
Ta MAKCUMAJIbHOTO
3HA4YCHH MaCHBy
max, min

dopmyBaHHS IBOX MacHBIB

M1 Tta M2, siki MOAETIOIOTH

6a30By Ta BEpLUMHHY JIiHIl
IMITYJIbCHOI'O CHIHAJLY

CTaTHCTHYHE OL[IHIOBaHHS
BUMipIOBaHb MacuBiB M1
Ta M2 3rigHO 3aKOHY l:ayca

3a kpuTepieM X~

CraructuyHa o6pobka
MmacuBiB M1 ta M2,
BHKJIIOUCHHSI aHOMAJIbHHX
BHUMIpIB Ha OCHOBI
kputepito lllosene

Busnauenus piBHiB 6a30Boi
Ta BEPIIMHHOI JIiHiH
IMITy/IbCHOTO CHTHAJY Ha
OCHOBI cepe/iHiX apu(pMeTHUHNX
3Ha4YeHHAX MacuBiB M1 ta M2

C Kineun )

Puc. 2. Anropntm cTatMcTMYHOi 06-
po6KKn amMnAiTygHUX napameTpiB
iMNYNbCHUX CUMHANIB 151 BUSHAYEH-
HS cyMilLeHHs dapb y ApyKapCbKnX
MaLlUnHax
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TEXHOJIOINIYHI NPOLUECMHU

B cTatbe nccsieagoBaH MmetTog CtTatTuCcTn4eckoro oueHmBaHmea m
onpepeneHnd BpeMeHHbIX napamMmeTpoB MOAEHEﬁ coBmMmeLweHunda
Kpacok B Oymaronepepgatowieit cuctemMme gna obecneyeHuns
TOYHOCTU N A 0CTOBEPHOCTU KOHTPOJIA NapamMeTpoB COBMeELLeHNsd
KpacoK B ne4YaTHbIX MalUuHaXx.

KnioueBsblie cnoBa: coBMeLlLeHMe KpacoK; cTaTUucTuyeckas
oueHKa; cTaTucTudeckas oo0padboTka; BpeMeHHble Moaenun
COBMeELLEHNS KpacoK; NPoAoJ/ibHOEe, MonepevyHoe n
AuaroHanbHoOe COBMeLLEeHue Kpacok.

In the article the method of statistical estimation and timing
parameters of models register the colors in sheet transfer sys-
tem to ensure the accuracy and reliability of the control parame-
ters of register the colors in printing press.

Keywords: register the colors; statistical estimation; statistical
processing; timing models register the colors; the longitudinal,
transverse and diagonal color register.

PeueHnseHT — 1O. O. LLlocTauyk, K.T.H.,
poueHT, HTYY «Kl»
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