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Pedepar:

1. IuceprauiiiHa po60oTa MpUCBAY€Ha BUPIIEHHIO aKTyaJIbHOTO HAYKOBO-TIPUKJIATHOTO 3aBIAHHS 3 PO3PO0OJIEHHS
iHpopMaliiiHOI TeXHOIOTii CTeNneHeBO-JIiHIHOTO NePEeTBOPEHHS], CUHTE3Y i KOPUTYyBaHHS TOHOBIITBOPEHHS
300paKeHb J17151 IiIBULIIEHHS TEXHOJIOTIYHUX i QYHKIiOHATIBHUX MOSKJIMBOCTEN MiATOTOBKU JIO IPYKY Ta [1JIs
HiABUILEHHS SIKOCTI nosirpagiynoi npoaykuii. Ha 0CHOBI BUKOHAaHUX JOCHIIXEHb OTPUMAHO TaKi pe3yJbTaTu:
BIleplIe: - po3pobJeH0 MaTeMaTUYHi MOJIeJli TUTIOBUX BapiaHTiB MOAU(IKOBAaHOTO CTENIeHEeBO-JIiHIITHOTO
nepeTBOpeHHs LMPPOBUX 300pakeHb, IO YCyBa€e IIOCTEPU3allilo Ha TEMHUX [AiIHKaX 300paxeHb, On1caHo
rpajauiiiHi xapakTepUCTHUKY [1epPETBOPEHb, ONITUYHY T'YCTHUHY, aDCOJIIOTHUI KOHTPACT, 10 A€ MOXKJIUBICTh

aHaJIi3yBaTU CTENEHEBO-JIiHIMHE TIePETBOPEHHS. Lle po3mupsie 10ro MOKIMBOCTI OO0 aHai3y pi3HUX



TEXHOJIOTIYHUX BIUIUBIB (DAKTOPIB; - pO3pO6IEHO MAaTEMATUYHY MOJIeJIb PACTPYBAHHS CTEIIEHEBO-JIiHIIHOTO
repeTBOPeHHs IUPPOBUX 306paskeHb [IJIsl CBIT/IMX i TEMHUX TOHIB. BOHa BKJIIOYa€ TpayialiiiHi XxapaKTepuCTUKU
TUTIOBUX aJITOPUTMIB PACTPYBaHHS, ONITUYHY I'YCTHHY, Pi3HUL BiIXWUJIEHHS IIJIOL PACTPOBUX €JIEMEHTIB Bif,
JIiHIAHOY, SIKi KiJIbKiCHO OLiHIOIOTbh CIIPUIHSTTS 300pa’keHb 30POBOI0 CUCTEMOIO JIIOIUHMU. Lle 1ae MOKIUBICTh
aHasi3yBaTH i OL[iHIOBATH BJIACTUBOCTI PaCTPOBOrO NEPETBOPEHHS 300pakeHb Pi3HOI TOHAJIBHOCTI; - CTBOPEHO
iHopmalliiiHy TEXHOJIOTI0 aHai3y Ta CUHTE3y TOHOBIIITBOPEHHS 300pa’keHb [0 SIKOi BXOZSATh 6a30Bi KOMIIOHEHTH:
MaTeMaTUuy4Hi MoJeJli CTEIEHEBO-JIiHITHOTO [I€PETBOPEHHS, MOJIEJIi TUIIOBUX BapiaHTIB CTEIIEHEBO-JIiIHITHOTO
NepeTBOPEHHS UUPPOBUX 300pakeHb [ CBITJIUX i TEMHUX TOHIB, MOZIEJIi paCTPYBaHHS i TUIOBi aIrOPUTMHU
pacTpyBaHHSI, rpajaliiiHi xapakTepuCTUKY, rpadiku ONTUYHOI T'YCTUHY i PI3HUIb BiTXWUJIEHHS], SIKi KiJIbKICHO i
SKiCHO OLiHIOIOTb iX BIaCTUBOCTI. Lle B CyKyIIHOCTI 3abe3Ieuye BUCOKY e(EeKTUBHICTb MirOTOBKU 300paXkeHb 10
IPYKY i BiTOBiAHO MiABULLIEHHS SKOCTi PYKOBAHOI MPOAYKIii. yAIOCKOHAIEHO: - METOIY PACTPyBaHHs LU(PPOBUX
300pakeHb HAa OCHOBI TUIIOBUX AJITOPUTMIB PaCTPYBaHHS i CUMYJISITOPA PACTPYBAHHS, SKi JAl0OTh MOXJIUBICTh
PO3paxoByBaTH i 6y[yBaTH XapaKT€PUCTUKM PACTPYBaHHS JJIs 3a[JaHOi JIiHiaTypy, pO3TATyBaTH M CTUCKYBaTU
XapakTepuCTHUKU. e mifBuiye po3pisHeHHs [ieTasell CipuXx i CBITJIMX TOHIB 300pakeHHSI; PO3BUHYTO: - METOI U
IIePETBOPEHHS LU(POBUX 300pasKEHb HA OCHOBI CYMYBaHHSI IpalalliiHMX XapaKTePUCTUK CTEIIEHEBOTO
[IepeTBOPEHHS i JIIHIMHOI CKJIa0BOI 3 HACTYITHUM iX MacIITabyBaHHSM [0 HOMiHalbHOTO piBHSL. Lle cripourye
MaTeMaTU4Hy MOJieJib, POOUTS ii 6isbll e(PEeKTUBHOIO 17151 IPUTOTYBAaHHS 300paKeHb [0 IPYKyBaHHS HDK TpaauLiiHi
MogeJi. Pe3ysbrat po3po6s1€HOro CTENEeHeBO-JliHITHOTO IEPETBOPEHHSI MO>KHA BUKOPUCTATU HA CTafii MiArOTOBKU
300paXkeHb 10 APYKY i HajlarogkeHHs (papOboBOro anapara oQpCeTHUX APYKapChKUX MAIIMH HA 3aJJaHUI HAKJIa],
KiouoBi ciioBa: 06pobka 300paskeHb, MOJleJlb, KOHTPACTHICTh, iHTeJIeKTyasIbHi TEXHOJIOTI], MOJle/II0BaHHSl, HEVPOHHI
Mepexi, iHpopmaliliHi cucremMy, LUPpPOBi 300pa>KeHHS, KOJIbOPOBIATBOPEHHS, KOJIIPHI IepeTBOPEHHS, rpafaLlifiHi
XapaKTePUCTUKH, ONITUYHA WIiIbHICTh, MATEMATUYHA MOJEJIb, CUMYJISITOP.

2. The dissertation is devoted to solving an urgent scientific and applied task related to the development of
information technology for power-linear transformation, synthesis, and correction of image tone reproduction in
order to enhance technological and functional capabilities in print preparation and improve the quality of printed
products. Based on the conducted research, the following results were obtained: For the first time: - Mathematical
models of typical variants of the modified power-linear transformation of digital images have been developed. This
transformation eliminates posterization in dark areas of images. The gradation characteristics of the
transformations, optical density, and absolute contrast are described, enabling analysis of the power-linear
transformation and expanding its capabilities for assessing the influence of various technological factors. - A
mathematical model of halftoning for the power-linear transformation of digital images for both light and dark
tones has been developed. It includes the gradation characteristics of typical halftoning algorithms, optical density,
and the deviations in halftone dot area from linearity, which provide a quantitative assessment of how images are
perceived by the human visual system. This allows for the analysis and evaluation of the properties of halftone
image transformations with different tonalities. - An information technology system for the analysis and synthesis
of image tonal reproduction has been created. It includes key components such as mathematical models of power-
linear transformation, models of typical variants of power-linear image transformation for light and dark tones,
halftoning models and typical halftoning algorithms, gradation characteristics, graphs of optical density and
deviation differences that quantitatively and qualitatively evaluate their properties. Altogether, this ensures high
efficiency in image preparation for printing and thus improves the quality of printed products. Improved: -
Methods of halftoning digital images based on typical halftoning algorithms and a halftone simulator have been
improved. These methods allow for calculating and constructing halftoning characteristics for a given screen
ruling, as well as stretching or compressing these characteristics. This enhances the distinguishability of details in
gray and light image tones. Developed: - Methods for digital image transformation based on the summation of the
gradation characteristics of power transformation and a linear component, followed by scaling to a nominal level.
This simplifies the mathematical model and makes it more efficient for preparing images for printing than
traditional models. The results of the developed power-linear transformation can be used at the prepress stage
and for setting up the ink system of offset printing presses for a specific print run. Keywords: image processing,



model, contrast, intelligent technologies, modeling, neural networks, information systems, digital images, color
reproduction, color transformations, gradation characteristics, optical density, mathematical model, simulator.
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