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Ha ocnosi pawoicysanus ¢haxmopie, nob6yoou mooeni ixHiX 63aemM036 a3Ki6 ma
BNIUBY HA AKICIMb MEXHONIO02IUHO020 NPoyecy oyu@po8y8anHs cmapoopyKie cihopmosano
AnbMEpHAMuUeU ma SUHAYEHO ONMUMATLHULL 6apianm 3abe3neyuents AKocmi oyu@po-
8YBAHHS 3 BUKOPUCIAHHAM OaeamokpumepiansHoi onmumizayii. Ha niocmasi onpaybo-
8YBAHHS MAMPUYb NONAPHUX NOPIGHAHD I3 3A3HAUEHHAM 8apianmie nepesas ¢akmopis
po3paxosano yHKyii kopucrocmi aromepramus. Ompumano 6a2amopaxmopmy oyinKy
anemepHamueHux eapianmis. Maxcumanvne 3Hauenns QyuKyii KopucHocmi ompumate
01 anbmepHamuey, y AKitl 6U3HAUANbHOW € npiopumesayis gaxkmopy « Cman cmapo-
OPYKY».

Knrwuogi cnosa: oyughposysanisi cmapoopyKie, arbmepHamueHi eapiaumu, mam-
PUYs NONAPHUX NOPIBHSIHD, IHOEKC Y3200HCEHOCI, (hakmopu sKocmi npoyecy, QyHKyisn
KOpUCHOCHII.

IocTranoBka npodaemu. Meroau OaratokpurepianbHoi Teopii kopucHocti MAUT
(Multi-Attribute Utility Theory), MAVT (Multi-Attribute Value Theory) ciyryioTs ocHO-
BOIO MIATPUMKH NPUHHATTS pillieHb y 0ararb0X AOCHTIHKEHHSIX Pi3HUX cdep MisuIbHOCTI
moncTea. BonHowac mist BuOpanux QakropiB Oyay€eTbCs MaTpULS MOTAPHUX [TOPiBHSIHD
3a metonoM Caari [1, 2]. 3aBasku oMy yyacHUK cepen Oe3iiui BapiaHTIB 30aTeH OTpH-
MaTH ONTUMAaJIbHY aJbTEePHATHUBY, sIKa Ma€ MAaKCUMaJIbHY KOPUCHICTB 3a Ai0paHuMu (ak-
Topamu. Y mpani [3] po3paxoBaHO BaXJIMBICTH (PakTOpiB i moOyIOBaHO MOAENIH MIONO
iXHBOTO BIUIUBY Ha SIKICTh TEXHOJIOT1YHOTO MPOLeCcy oU(POBYBaHHS CTapoIpyKiB. Bin-
MOBiTHO TIOBCTAJIO 3allMTaHHs LI00 BUOOPY ONTHMAJILHOTO BapiaHTa (AJIbTEPHATHBH)
nporecy, KOJIM KOKHOMY 3 Horo (hakTopiB BiJIalOTh [IEBHY IIepeBary.

AHaJi3 oCcTaHHIX J0CinxKeHb Ta MyoJikaniii. Bigomi npami momo po3s’si3aHHs
3a/1a4 OaraToKpUTepiaibHOT ONTUMI3alii MO0 3a0e3MeUeHHs SKOCTI TEeXHOJIOTTYHOTO
nponecy Y®-duekcorpadiunoro apyky [4], OaratodakTopHOro BHOOPY anbTepHATUB
KOMIO3ULIHHOTO 0(OPMIICHHS KHM)KKOBHX BHJAaHb Ta IXHBOTO TEMaTHYHOIO IUIAHY-
BaHHs [5, 6]. JlociimkeHHs mo0 O0araToKpuTepiadbHOI OMTHMI3allii 3a BapiaHTaMU
aJbTEpHATUB I1iJ] YaCc BUBUCHHS MpoLECy OUU(PPOBYBaHHS CTAPOIPYKiB HE MPOBOAM-
JIUCSL.

Meta cTaTTi — BUKOPUCTOBYIOYHM METOJ] OaraToKpuTepianbHOl Teopii KOPHUCHOCTI,
MIPOBECTHU PO3PAXyHKH JIbTEPHATUBHUX BapiaHTIB MPOLeCy OHU(POBYBaHHS CTAPOIPY-
KiB Ta BUOpaTH HalOUIbII ONTUMAJIBHUAN 32 TUM YH IHIIUM (aKTOPOM.
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Bukiiax ocHOBHOTo MaTepiajy A0CTiAKeHHsI. 3TiTHO 3 IMONEPEIHIM JIOCITIIKCH-
HSAM 33/1aHO MHOKMHY JIOITyCTUMHX aJIbT€PHATUB, 13 KHX 13 MOIIIsAy KOPHCHOCTI HEOO-
XigHo 3pobutn BUbip — f;,(i=1,m,m =7). cTan crapoapyky (f,); lianasoH ONTUIHOI
IIEHOCTI (f}); THII CKaHYFOYOTO IIPUCTPOIO (f;); mporpamue 3abe3nedenns (f)); xapakre-
pucTuka nndpoBoi komii (f;); uudposuii mrym (f,); posnonin ocitienns (f,). Bianosiano
JI0 Teopil MPUHHATTS pillIeHb PO3B’sI3aHHS 3a1a4d 0araToKpUTEpiaabHOI onTUMIi3alii Ha
MHOXHHI M nependadae BU3HAYCHHSI MaKCUMAaJIbHOTO 3Ha4eHHs (PyHKUIi KOPHCHOCTI:
fi,(x) > max,i=1m.

xeM

Jiis mopaneIioi onTUMi3alii Ta BU3HAUEHHS allbTEPHATUB HEOOX1IHO OOMEXKHTH
KUJIBKICTh MHOXHH (DaKkTOpiB JOCIHiAKyBaHOTrO mpouecy. s 1poro 3 MHOKUHH (ak-
TOpiB 3rizHO 3 MeTonoM [lapero Bubupaemo HaiiBaxuBimi (MHOkuHY [lapeTo), ToOTO
(axTopwu, Ki Big3HAYAIOTHCS OUIBLIMMHU BArOBUMH 3HAYCHHSIMHU.

Bararokpurepianbauii BUOip albTepHAaTHBU TOOYI0OBaHUI HA OCHOBI METOALY JIiHIM-
HOTO 3ropTaHHs (GakTopiB [7], CyTh SIKOTO MOJISTaE y JiHIHHOMY 00’ €THaHHI yCiX 4acT-
KOBMX IIbOBUX (DYHKIIOHAMIB [, f5, f5s.-s f,, B OMH:

F(w,x)zi;mﬁ(x)%r?j;(; weW, (1)

w= (W, W, )T ;
IS W= m
w, > 0; ZWi =1
i=1
Binnosiguo 10 Teopemu 6ararogakropHoi Teopii KOPUCHOCTI, SKIIO (haKTOpu He3a-
JIKHI 32 KOPUCHICTIO Ta IEPEBaroko, To icHye (yHKIisl KOpUCHOCTI [5]:

U(X)=2Wiuz-(yi)a ()
i=1
ne U (X ) — OararodakropHa ¢yHkuis xopucHocti (0<U (x < 1) aNbTEpPHATHBH X;
u; (yi) — (yHKUis KOPUCHOCTI i-T0 PaKkTopy (0 <u, ( v, )< 1); Vi — 3Ha4YeHHs aJbTepHa-
THBH X 32 i-M (aKTopoM; W; — Bara i-ro Gpaxkropy, IpuaomMy
0<w, <1, > w=1 3)

i=1
o 6inbira BennyuHa 0araropakTopHOi KOPUCHOCTI, TO AOLUIBHIIIA aJbTepHATUBA
JUTSL IPUUHATTS PilICHHS AJIS 3a/1aHO1 3a/1aui.

Tabmums 1
AJIbTepHATHBH Npouecy onugpoByBaHHs 3a MHOKHHOIO [TapeTo

B O1iHIOBaHHS aJIETEPHATHB 32
Hassa paxropy art daxropamu, %

(baxTopy A B C D

J, — craH cTapoapyKy 28 40 30 20 10

f2 — OCOOJTUBICTH CKaHYIOYOTO OONIaTHAHHS 23 30 30 25 10

/, — QyHKIIOHANBHICTH TPOrPAMHOTO 18 10 20 20 50
3a0€3MMeUCHHs

f4 — Jiana3oH ONTUYHOI IIILHOCTI 15 40 20 20 20
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dakropw, 110 BiAmnoBigawoTs MHOXHKHI [lapeto, HaBeneHo y Tabm. 1. 3 omisay Ha Te,
110 /711 TOCIIIKEHHSI 00paHO HOBY IIAMHOXHHY (aKTOPiB i3 NEBHOIO IPiOPUTETHICTIO
Y TEXHOJIOTIYHOMY ITpoLeci oun(poByBaHHS CTapOIPYKiB, IPOBEIEMO YTOUHEHHS IXHIX
BaroBHX 3HaUCHb MOMAPHUM NOPIBHIHHAM (PakTOpiB 1 MOOYILyEMO BiANOBIAHY MaTPHLIIO
(tabm. 2).

Tabmr 2
Marpuus nonapHux NopiBHsIHb NpiopuTeTHUX PaKTOPiB
/i / /5 /i
f 1 2 4 5
5 0,5 1 2 2,5
f 0,25 0,5 1 1,25
/ 0,2 0,4 0,8 1

Jlst npiopuTeTHUX (aKTOpiB OTPUMAaHO ixHi yTouneHi Baru: S, = 0,513; §,= 0,256;
$,=0,128; §,=0,103. ChopmyeMO MaTpHIIi OLIHIOBAHHS aJITEPHATHUB 3a (PaKTOpaMu:

Kopucuicth Kopuchicts
3a (paKTopoM f: 3a QaKkTopoM f:
A B C D A B C D
A 1 2 3 4 A 1 1 2 3
B 0,5 1 1,5 B 1 1 2
C |033] 0,67 1 1,33 | C 0,5 | 05 1 1,5
D |025] 0,5 | 0,75 1 D | 033|033 | 0,66 1
Ao =41U =0; WU =0. Ao =41U =0, WU =0.
u, =0,48; u, =0,24; u, =0,160;u,, =0,12;
uy =0,352; u,, =0,352; u,; =0,176; u,, =0,117.
KopucHuicth KopucHicts
3a pakTopoM f;: 3a (akTopoMm f:
A B C D A B C D
A 1 3 2 1 A 1 2 2 2
B ]0,33 1 0,6 (033 | B 0,5 1 1 1
C 2 1,5 1 0,5 C 0,5 1 1 1
D 1 3 2 1 D | 05 1 1 1
Ao =41U =0; WU =0. Ao =4 1U =0; WU =0.

uy, =0,352;u,, =0,117;u,, =0,176;u,, =0,352;
uy, =0,4u,=0,2;u,, =0,2;u,, =0,2.
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Jliis mepeBipKHM y3To/PKEHOCTI pe3ysIbTaTiB BU3HAYMMO BJIACHE 3HAYEHHS BEKTOpa
npiopuTeTy A,,,, iHgeke y3romkenocti /U i BiJHONIEHHS y3rouKkeHOCTi WU i KOXKHOT
Marpuui. 3a Gopmynoro (2) po3paxoByeMO BapiaHTH AJIsl OOUMCIICHHS 3HaYeHb (PyHKIIN
KOPHCHOCTI:

Uy =58ty 48, Uy +85 Uy +8, Uy
Uy =8 Uy +8; Uy, +83 Uy, +5, Uy
Us =5 U3 8, - Uyy +8; Uy +5, - Uys3
Uy =58ty +8y Uy +83 Uy +5, Uy

4)

[ligcraBuBIIM Y BUpa3u OTPUMaHi BUILE 3HAYCHHS, OTPUMAEMO:

U, =0,513-0,48+0,256-0,24+0,128-0,16+0,103-0,12 = 0,34;
U,=0,513-0,35+0,256-0,352+0,128-0,176 +0,103-0,117 = 0,31;
U, =0,513-0,352+0,256-0,117+0,128-0,176 +0,103- 0,352 = 0,18;

U,=0,513-0,4+0,256-0,2+0,128-0,2+0,103-0,2 = 0,30.

MakcuManbHe 3Ha4eHHs OTpUMaHe Juts anbrepHaTuBu U, y sKill mepeBary BijiaHo
daxropy f, (cTan cTapoapyKy).

BucnoBku. OTxe, 3a pe3yJabraTaMd BU3HAUCHHS aJIbTEPHATHB MPIOPUTET Ma€ Ba-
piant U,, y sKOMy Bijiano nepepary (axropy f, (CTan cTapoapyKy), 1o i € ONTHMAalb-
HUM BapianToM. CTaH CTapoIpyKy € BHU3HAYaJIbHUM JUIS NPOLECY OLM(POBYBaHHS,
aJKe BiH BCTAHOBIIIOE MOKIIMBOCTI HOTO CKaHyBaHHS Ha IIEBHOMY O0JaJHaHHI 3 BCTa-
HOBJICHHSIM ONTHMAJIBHOTO OCBITJICHHS, BU3HAYA€E Jialla30H ONTHYHOI MIJIBHOCTI, AKUH
notpedye KoperyBaHHsI ImiJ] yac Iu(poBoro 00poOIeHHs KOomii UM 3aCTOCYBaHHS 1HIIUX
METO/IiB KOMITCHCAITil JUISTHOK 300payKeHHS.
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SELECTION OF THE ALTERNATIVE PROCESSES OF
OLD BOOKS DIGITALIZATION

O. B. Havrylyshyn, V. B. Repeta, V. M. Senkivskyi

Ukrainian Academy of Printing,
19, Pid Holoskom St., Lviv, 79020, Ukraine
vreneta@gmail.com

On the basis of factors ranking, the design of their interrelations model and the
impact on the quality of the technological process of old books digitization, the alternative
processes have been formed and the best option for ensuring the quality of digitization
using multicriteria optimization (Multi-Attribute Utility Theory) has been defined. Using
the Pareto technique, four priority factors have been selected: f, - the condition of the
old book, f, - features of the scanning equipment, f, - softiware functionality, and f, - the
range of optical density. The multi-criteria selection of the alternative is based on the
method of linear convolution of factors, the essence of which is to linearly combine all
partial target functionalities into one. On the basis of processing of pairwise comparisons
matrices with indication of advantages of these factors, utility functions of alternatives
are calculated. To check the consistency of the results, the eigenvalue of the priority
vector A, the consistency index IU and the consistency ratio WU for each matrix

max’

have been determined A multifactor assessment of alternative processes is obtained.
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The maximum value of the utility function is obtained for the alternative in which the
determining factor is to give preference to the factor “Condition of an old book” with
a value of U, = 0,34. The “Condition of an old book” is crucial for the digitization
process, as it determines the possibility of scanning it on certain equipment with optimal
lighting, it determines the range of optical density that needs to be adjusted during the
digital copy processing or to use other methods to compensate for areas of the image.

Keywords: old books digitization, alternative processes, matrix of pairwise compa-
risons, consistency index, process quality factors, utility function.
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