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Pedepar:

1. IlpoBeneHo aHaNMITUYHUN aHAaJli3 OCHOBHUX JOJAATKIB 6araToeTarnHoi 060po6Ku 300paskeHb, BKIIOYAI0UU €Tanu
¢dopmyBaHHS, nocT-PinbTpauii Ta aHanizy. OKkpeMy yBary 6ys0 NpuieHO CTUCHEHHIO 300paKeHb 3 BTPAaTaMMU.
Bysny po3risiHyTi OCHOBHI BUMOT'H, SIKi BUCYBAIOTHCS 10 METO/IiB CTUCHEHHS, SIK-TO 3a6€e3I1e4eHHs JOCUTb BeJIUKOTro
koedinienta ctucHenHs (KC), a TakoX 3a70BiJIbHO BUCOKOI SIKOCTi CTUCHEHUX 300pakeHb, OCKiJIbKY Ha/iasli BOHU
MifJsAraloTh NOJABIIOMY aHai3y Ta Knacudikaiii. Ik pe3ynbTaT BUHUKaE Tpobiiema 3 BU60POM ONTUMAJILHOTO
3HAYEHHS NIapameTpy, o KoHTpoJtoe ctucHeHHs ([IKC) ns ob6paHoro xonepy 11l 3ab6e3rnedyeHHs] He0OXiTHOTO
komrpomicy Mk KC i sIKiCTIO CTUCHEHOTO 300pa’keHHsI. BCTaHOBJIEHO, 1110 1€ 3aBJaHHS YCKIIAHIOEThCS
IIPUCYTHICTIO IIYMY Ha 300paK€HHI, 110 MO>K€ 3HAUYHO BIUIMHYTH Ha XapaKTEPUCTUMKU CTUCHEHHS. [Ioka3aHo, 1o B
YMOBaX IPUCYTHOCTI IIyMy MOKHA CIIOCTEPIraTé ONTUMabHY po60dy TOUKY, sIKa MOXKe 3a6e311eYnTH BUCOKY SIKiCTb

300paskeHHs i3 3abe3nedeHHsIM mocuTh Benukoro KC. g Touka Moxke crioctepiratvcs aJist pisHux 3HayeHsb [TKC



3aJ1€KHO BiJl XapaKTePUCTUK 300paXkeHb, LIyMY, @ TAKOX I0IIepeIHbOi 06pOOKU 306pakeHb (30KpeMa
BHMKOPHCTaHHS BapiallilHO-CcTabisi3aliliHOro nepeTBopeHHs). BUsiBJeHO, 110 HasBHI METOAU CTUCHEHHS
IIOCTYIAIOThCSI HOBUM pillleHHSIM, 30KpeMa BPG kopnepy, sikuil Moxe 3a0e3[1e4YUTH BUCOKU KoedillieHT CTUCHEHHS],
IIpU LIbOMY 30€pirmy Xopoury sIKicTb 306pakeHHs. [Toka3aHo HeOOXiHICTb y pO3p00JIeHH] Ta BIOCKOHAJIEHHI
METO/IiB IIPOrHO3yBAaHHS ONTUMAaJIbHOI PO60YO0i TOUKM /1715 3ab6e3nedeHHs! €(PEeKTUBHOTO CTUCHEHHS 3 BTpPaTaMU B
YMOBaX YPaKeHHsI 300pakeHHs IIyMOM. 3a pe3yJibTaTaMu POBEIEHOr0 aHasli3y y po6oTi IOCTaBI€HO Ta BUPIlIEHO
aKTyaJlbHEe HayKOBO-TIPUKJIAJIHE 3aBAaHHs PO3POOJIEHHS METOiB OOPOOKM Ta CTUCHEHHS 3 BTPaTaMu Ta HAaJJaHHS
MOXJIMBOCTi TPOTHO3YBATU NapaMeTPU SIKOCTi 300pakeHHs1. JlocimpkeHo xapakrepuctuku BPG kogepa min Jac
110r0 po6OTH 3 HANlIBTOHOBUMU Ta KOJIbOPOBUMU 300PasKEHHSIMU Y BUIIATIKax HAassBHOCTI IIYMY Ha 300paskKeHHI,
IIPOJIEMOHCTPOBAHO MOXUIUBICTb IPUCYTHOCTI ONITUMAaJIbHOI po604oi Touku (OPT) nyist ctucHeHHs BPG-Kogepom
HaMiBTOHOBUX Ta KOJIbOPOBUX a00 iHIIMX TPUKAHAJIbHUX 300paKEHb Y BUNIAAKAX YPAXKEHHS LIMX 300pa’KEHb SIK
aQIUTUBHUM, TaK i CUTHAJIbHO-3aJIE)KHUM IIyMaMHu (Y BUNAJKaxX BUKOPUCTAHHS T0NlepeIHbOI 06pOOKU 306pakeHb Ta
6e3), po3pobJieHO MeTo, TpOorHo3yBaHHs icHyBaHHs OPT B 3acTtocyBanHi 7o BPG-kozepa 17151 HalliBTOHOBUX i
KOJIbOPOBUX 300pa>KE€Hb, CIIOTBOPEHUX IIYMOM, PO3P006JIEHO METOZ, [IPOTHO3YBaHHS CEPEeIHbOKBAAPATUYHO]
noxu6ku (CKIT) npu po6oTi 3 BPG-koznepom. [y1s1 BUpillleHHsI HAYKOBUX 3aBJjJaHb BUKOPUCTOBYBAJIMCS HACTYIIHI
METOJIU: MaTeMATUYHE Ta YMCEJIbHE MOJEIIOBAHHS, METOIUM MAIMHHOTO HaBYaHHS, METOIIU TEOPii UMOBIpHOCTEN i
MaTeMaTU4HOi CTaTUCTUKU. MeTa nucepTaliiiHoi poboTH nossirae B po3poodili epekKTUBHUX METOIiB 06pOOKU Ta
CTHCHEHHS 3 BTpPaTaMy Ta HaJIaHHSI MOKJIMBOCTI TPOTHO3YBAaTU [1ApaMETPU SKOCTi 300paskeHHs1. HayKoBi
pe3yJsbTaTy JocimpKeHHs: 1) Bniepiue gociigkeHo xapakrepuctuku BPG kogepa mif 4ac 1oro po60oTu B pisHUX
YMOBaX, TaKUX sIK po00Ta 3 HalliBTOHOBMMU Ta KOJIbOPOBUMH 300pa’KEHHIMU Y BUNIAAKaX HAsSBHOCTI LIyMy Ha
300pakenHi. lle mo3BoMIIO CHOPMYBATU Ta HALATU PEKOMEHTALLI] 1070 CTUCHEHHS 300Pa>KE€Hb 3 BTPATaMU 3
BUKOpHUCTaHHSIM BPG xogepa. 2) OTpuMaso NoJanbmnil pO3BUTOK BUKOPHMCTAHHS ONTMMAaJIBHOI pO6040i TOYKH
(OPT) nnis pi3HUX KOJIEpiB, a caMme BIleplie POJEeMOHCTPOBAHO MOSKJIMBICTh IIPUCYTHOCT] TaKOI TOUKU [IJIs1
cTrucHeHHs1 BPG-KogepoM HaliBTOHOBUX Ta KOJIbOPOBUX 300pakKeHb Y BUNIAAKaX YPAKEHHS IUX 300pakeHb SIK
aIVUTHMBHUM, TaK i CUTHaJIbHO-3aJIEXKHUM IIYMaMU, II0Ka3aHa 3aJI€5KHICTb MK IIOJIOKEHHSM Liiei TOUKU Ta
XapaKTePUCTUKAaMU 300paKEHHS, LIyMa 4 MeTOIiB 00po6Ku. Lle nano 3amory pospaxysartu [TKC niist jocaraeHHs
MakcuMasnbHOTo edekTy QinbTpalii (MakcuManbHOI IKOCTi CTUCHEHOTO 300pakeHHsI y BiZITIOBITHOCTI [10 pi3HUX
METpUK). 3) BjockoHaseHO MeTo[ TporHo3yBaHHs icHyBaHHs OPT B 3acTocyBaHHi 10 BPG-konepa A
HaMiBTOHOBUX i KOJILOPOBUX 300paK€Hb, CIIOTBOPEHUX LIYMOM; OCHOBHOIO Pi3HUIIEIO 3 IONEPEAHIMU METOIAMMU €
Te, 110 3aIPOIIOHOBAHUI METOJ, BIlepIlle BUKOPUCTOBYEThCS 1711 BPG-Kozepa i 6epe 110 yBaru oco6aMBOCTi
CTHCHEHHS [J1s1 IbOTO KOZIEPa; 1ie 4ajlo 3MOr'y HajlaTh OOIPYHTOBaHI pekoMeHallii 3 Bubopy napamerpa Q as
IOCSITHEHHS KOMIIPOMICY MIX $IKiCTIO CTUCHYTUX 300paXXeHb i KoedillieHTOM CTUCHEHHS. 4) BIoCKOHanIeHo MeTog,
IIPOTHO3yBaHHS cepelHboKBaApaTniHoi noxuoku (CKII); roJI0BHOW pi3HHULIEIO € ToNepeHii aHai3 BXijHUX
IapaMeTpiB, 110 XapaKTepU3YIOTh CKJIaIHICTb 300paskeHHs], Pe3yJIbTaTOM 1JbOr'0 aHasli3y CTaB CIIMCOK [1apaMeTpiB,
BHMKOPHCTaHHSI SIKUX MOXXE 320€3[1€YUTH BUCOKY TOUHICTb IPOTHO3YBaHH4, 1O JAJI0 3MOTY MiIBUIIUTY TOYHICTb

[IPOTHO3yBaHHSA 0€3 BUKOPUCTAHHS JEKiNbKOX iTepaliil CTUCHEHHS.

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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