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Pedepar:

1. TIpoBeeHO aHAITUYHUI aHAJIi3 OCHOBHUX JOJATKIB 6araroetanHoi 06po6ku 306pakeHb, BKII0YAI0UX eTanu
dopmyBaHHS, nnocT-Qinprpauii Ta ananisy. OkpeMy ysary 6yso NpuzieHo CTUCHEHHIO 300pakeHb 3 BTpaTamu.
By7u po3risiHyTi OCHOBHI BUMOTH, SIKi BUCYBAIOTHCS 1O METOJIiB CTUCHEHHS], SIK-TO 3a6€3Me4eHHsI JOCUTb BEJIMKOTO
koedinienta ctucHenHs (KC), a TaKoK 3a7J0BiIbHO BUCOKOI SIKOCTi CTUCHEHUX 300paskeHb, OCKIJIbKY Haziajli BOHU
[iAJISIraoTh MOJABIIOMY aHaMi3y Ta kiacudikauii. Ik pe3ysibTaT BUHUKAE IpobjieMa 3 BUOOPOM OIITUMAJILHOIO
3HAUEHHS IapaMeTpy, 1o KoHTpoJitoe ctucHeHHs ([TKC) nis o6paHoro konepy 17151 3a6e3ledyeHHs1 He0OXiHOTOo

kommpomicy Mixk KC i SIKiCTIO CTUCHEHOTO 300pa’keHHS. BCTaHOBJIEHO, 1O 1€ 3aBIaHHS YCKIATHIOEThCS



IIPUCYTHICTIO LIyMYy Ha 300pa’k€HHI, 1[0 MO>XKe 3HAYHO BIUIMHYTU Ha XapaKTePUCTUKU CTUCHEHHS. [ToKka3aHo, o B
YMOBax IPUCYTHOCTI IIyMy MO>KHA CIIOCTEPIiraTy ONTUMaJIbHy PO60Yy TOUKY, SIKa MOKe 3a0€3M€4UTH BUCOKY SKiCTb
300paskeHH i3 3abe3nedyeHHsIM gocuTh Benukoro KC. 1g Touka Moxke crioctepiraTvcs aJis pisHux 3HayeHb [TKC
3aJIEXKHO Bifl XapaKTE€PUCTUK 300paKeHb, LIYMY, a TAKOX IIONEPEIHbOI 00POOKU 300pa>KeHb (30KpeMa
BUKOPUCTAHHS BapiallilHO-CTabisi3aliliHoro nepeTBOpeHHs). BusiBjIeHO, 1110 HasiBHi METOAY CTUCHEHHS
IIOCTYIAIOThCSI HOBUM PillleHHSIM, 30KpeMa BPG kopepy, sikuil Moxe 3a06e3l1e4yruTy BUCOKUI KoedillieHT CTUCHEHHS],
IIpY LIbOMY 30€pirmy Xopouy sIKicTb 306pakeHHs. [Toka3zaHo HeOOXiHICTb y po3p06JieHH] Ta BIOCKOHAJIEHHI
METO/IiB IIPOTHO3yBaHHS ONTUMAaJIbHOI PO604O0i TOUKH /115 3ab6e3nedeHHs! €(peKTUBHOTO CTUCHEHHS 3 BTpaTaMU B
YMOBaX YPaKE€HHS 300pakeHHsI LIyMOM. 3a pe3ysbTaTaMu IPOBELEHOTO aHali3y y pOOOTi IOCTABIEHO Ta BUPIIEHO
aKTyaJibHe HayKOBO-TIPMKJIQJHE 3aB/JAHHS PO3POOJIEHHS METO/IiB OOPOOKM Ta CTUCHEHHS 3 BTPAaTaMU Ta HaZJlaHHS
MOXJIMBOCTI TPOTHO3YBAaTU NapaMeTPU SIKOCTi 300pakeHHs1. JlocimpkeHo xapakrepuctuku BPG kogepa min Jac
1ioro po60TH 3 HaIliBTOHOBMMU Ta KOJIbOPOBUMHU 300Pa>XKEHHSIMU Y BUIIAIKaX HABHOCTI IyMy Ha 300paKeHHi,
IIPOJIEMOHCTPOBAHO MOXUINBICTb IIPUCYTHOCTI ONTUMaJIbHOI po604oi Touku (OPT) nyist ctucHenHs: BPG-Kogepom
HaMiBTOHOBUX Ta KOJIbOPOBUX a00 iHIIMX TPUKaHAJIbHUX 300paKeHb Y BUIIAAKAX YPAXKEHHS LIMX 300pa’kKeHb SIK
aIUTHMBHYM, TaK i CUTHaJIbHO-3aJIEKHUM IIyMaMU (y BUIAJKax BUKOPUCTAHHS NONePeSHbOI 06POOKM 300pakKeHb Ta
6e3), po3pobJieHO MeTo I, TpOorHo3yBaHHs icHyBaHHs OPT B 3acTocyBanHi 7o BPG-kozepa 17151 HalliBTOHOBUX i
KOJIbOPOBUX 300pakeHb, CTIOTBOPEHUX IYMOM, PO3PO0JIEHO METOJ, IPOTHO3YBaHHS CEPENHbOKBAPATUYHOI
noxu6ku (CKII) npu po6oti 3 BPG-kozepom. [l BUpilleHHsI HayKOBUX 3aBJAaHb BUKOPUCTOBYBAJIMCSI HACTYIIHI
METOJIU: MaTEMATUYHE Ta YUCEJIbHE MOJIEJIIOBAHHS, METOIM MAIMHHOIO HABYaHHSI, METOIU TEOPil IMOBIPHOCTEN i
MaTeMaTUYHOI CTaTUCTUKU. MeTa qucepTaliiiHoi po60TH MoJIsirae B po3pobili ePeKTUBHUX METOMiB 06POOKU Ta
CTHICHEHHS 3 BTpaTaMy Ta HaJIJaHHSI MOKJIMBOCTI IPOTHO3YBAaTU [1apaMeTPU SKOCTi 300paskeHHs1. HayKoBi
pe3ysbTaTy JocimpkeHHs: 1) Bniepiue gociigkeHo xapakrepuctuku BPG kogepa mif 4ac 1oro po60oTu B pisHUX
YMOBAaX, TaKUX SIK po60Ta 3 HalliBTOHOBMMMU Ta KOJIbOPOBMMU 300Pa&)KEHHSIMHU Y BUMNAAKaX HAasBHOCTI IIyMy Ha
300paxkeHHi. Lle 103BonI0 cPOpMyBaTH Ta HAAATA PEKOMEHAALl OO CTUCHEHHS 300pakeHb 3 BTPAaTaMu 3
BUKOpHUCTaHHSIM BPG xopepa. 2) OTpuMaso Nojanbinil pO3BUTOK BUKOPHUCTAHHS ONTMMAaJIbHOI pO6040i TOYKH
(OPT) nns pisHUX KOZ€epiB, a came BIleplie IPOJEMOHCTPOBAHO MOXKJIMBICTb IPUCYTHOCTI TaKOI TOYKY [1JIs1
cTUCHEHHs1 BPG-KoJlepOoM HaIliBTOHOBUX Ta KOJIbOPOBUX 300pa’ke€Hb Y BUNAJIKAX YPAKEHHS LIUX 300Pa’KeHb SIK
aJUTHMBHUM, TaK i CUTHaJIbHO-3aJIEXKHUM IIYMaMU, II0Ka3aHa 3aJIE5KHICTb MK IIOJIOKEHHSIM Liiei TOUKU Ta
XapaKTepPUCTUKAMU 300paKeHHs, lIyMa 4 MeTO1iB 00po6Ku. Lle nano 3amory pospaxysartu [TKC st JocIrHeHHs
MakcumasibHOro edexTy QinpTpanii (MakKCMMaIbHOI SIKOCTi CTUCHEHOTO 300paskeHHs y BiZITIOBIIHOCTI [10 Pi3HUX
MeTpUK). 3) BjockoHaseHO MeTo[, TporHo3yBaHHs icHyBaHHs OPT B 3acTrocyBaHHi 10 BPG-konepa A
HaMiBTOHOBUX i KOJILOPOBUX 300pa’K€Hb, CIIOTBOPEHUX LIYMOM; OCHOBHOIO Pi3HUIIEIO 3 IIONEPEAHIMU METOIAMM €
Te, 110 3aIPOIIOHOBAHUI METOJ, BIIepIlle BUKOPUCTOBYEThCS 1711 BPG-Kozepa i 6epe 110 yBaru oco6aMBOCTi
CTUCHEHHS J1JI LIbOTO KOJIepa; e AaJIo 3MOTY HaJlaTu OOIPYHTOBaHi peKOMeH allii 3 Bu6opy rnapamerpa Q s
IOCSITHEHHS KOMIIPOMICY MIX $IKiCTIO CTUCHYTUX 300paXkeHb i KoedillieHTOM CTUCHEHHS. 4) BIoCcKOHanieHo MeTog,
IIPOTHO3YBAaHHS cepelHbOKBaIpaTnYHOi noxubku (CKII); roI0BHOIO Pi3HULIEIO € NONepe il aHali3 BXiHUX
IapaMeTpiB, 0 XapaKTepU3YIOTh CKJIaIHICTb 300paskeHHs], Pe3y/IbTaTOM I[bOT'0 aHajIi3y CTaB CIIMCOK [1apaMeTpiB,
BUKOPUCTAHHS IKUX MOXKE 320€3[1€YUTU BUCOKY TOYHICTb IPOTHO3YBAHHS, IO J]aJI0 3MOTY MiJIBUIIATH TOYHICTb

IIPOrHO3yBaHHA oe3 BUKOPUCTAHHA ,lIeKi]IbKOX iTean‘iI‘/'I CTHUCHEHHS.

2. The work provides an analytical analysis of the main applications of multistage image processing, including the
stages of formation, post-filtering, and analysis. Special attention is paid to lossy image compression. The main
requirements for compression methods are considered, such as ensuring a sufficiently large compression ratio
(CR) and reasonably high quality of compressed images, since they are subject to further analysis and classification.
As a result, there is a problem with choosing the optimal value of the parameter that control compression (PCC)
for the selected encoder to ensure the necessary compromise between the CR and the quality of the compressed
image. It has been found that this task is complicated by the presence of noise in the image, which can significantly
affect the compression characteristics. It is shown that, in the presence of noise, an optimal operation point can be
observed that can provide high image quality with a sufficiently large CR. This point can be observed for different



values of the PCC depending on the characteristics of the images, noise, and image pre-processing (in particular,
the usage of a variance-stabilizing transformation). It has been found that the existing compression methods are
inferior to the new solution, in particular, the BPG encoder, which can provide a high compression ratio while
keeping good image quality. The necessity of developing and improving methods for predicting the optimal
operation point to ensure efficient lossy compression in cases of noised image are shown. In the work, the actual
scientific and applied task of developing of pre-processing and lossy compression methods with the ability to
predict image quality parameters are set and solved. The characteristics of the BPG coder for the cases of with
grayscale and color images in the presence of noise in image are investigated, the possibility of the presence of an
optimal operation point (OOP) for compression of grayscale and color or other three-channel images by the BPG
coder in cases of these images corruption by both additive and signal-dependent noise (with and without image
preprocessing) is demonstrated. The method for predicting the existence of OOP as applied to the BPG coder for
grayscale and color images distorted by noise has been developed. The method for predicting the mean square
error (MSE) when working with a BPG coder has been developed. The following methods have been used to solve
scientific problems: mathematical and numerical modeling, machine learning methods, methods of probability
theory and mathematical statistics. The aim of this thesis is to develop efficient methods of processing and lossy
compression and to provide an opportunity to predict image quality parameters. The scientific results are: 1) For
the first time, the characteristics of the BPG coder have been investigated for its operation under various
conditions, such as working with grayscale and color images in cases of noise presence. This made possible to
formulate and provide recommendations for lossy image compression using the BPG coder. 2) The use of the
optimal operation point (OOP) for different encoders was further developed, namely, for the first time, the
possibility of the presence of such point for compression of grayscale and color images by a BPG encoder in cases
where these images are affected by both additive and signal-dependent noise has been demonstrated, and the
dependence between the position of this point and the characteristics of the image, noise, or processing methods
was shown. This made possible to calculate the PCC to achieve the maximum filtering effect (maximum quality of
the compressed image in accordance with various metrics). 3) The method for predicting the existence of OOP in
the application to the BPG coder for grayscale and color images corrupted by noise is improved; the main
difference with the previous methods is that the proposed method is used for the first time for the BPG coder and
takes into account the compression features of this coder; this made possible to provide reasonable
recommendations for choosing the parameter Q to achieve a compromise between the quality of compressed
images and the compression ratio. 4) The method of predicting the mean square error (MSE) has been improved,
the main difference is a preliminary analysis of input parameters characterizing the complexity of the image, which
resulted in a list of parameters that can provide high prediction accuracy, which made it possible to increase the
prediction accuracy without using several compression iterations.
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