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Pedepar:

1. 3a ocTaHHi KijlbKa [€CSATUIIITh CTUCHEHHS 300pKEHb i3 BTpaTaMu CTajlo0 BXXJIMBUM iHCTPYMEHTOM. Lle op’s3aHo
3i MBUJIKUM PO3BUTKOM i IIMPOKUM 3aCTOCYBAaHHSIM TEXHOJIOTiNl 06pOOKY 306pakeHb, 110 IIPU3BEJIO 10 Pi3KOro
301/IbIIIEHHS KiJIBKOCTi Ta pOo3Mipy 300pakeHb. ¥ IOPiBHSAHHI 31 CTUCHEHHSIM 6e3 BTPaT, CTUCHEHHS! 3 BTpaTaMu Moxe
IOCSIT'TY BULIOTrO KoedilienTa cTucHeHHs. OJJHaK BHOCATBCSI HEMUHYYi CTIOTBOPEHHS, SIKi BU3HAYAIOTh Bi3yaJIbHY
SKICTb PO3IAKOBAHUX 300paxkeHb. OTKe, y IPAKTUYHUX 3aCTOCYBAaHHSIX HEOOXiAHO OLIIHUTH Bi3yasbHY SIKICTb i
KOHTPOJIIOBATH CIIOTBOPEHHS. [lucepTallisi IpUCBsY€Ha BUPiLIEHHIO HAYKOBO-MTPUKJIAIHOI MTPOGIEMH MiABULLEHHS
€(EeKTUBHOCTI KOHTPOJIIO CIIOTBOPEHD DY CTUCHEHHI 3 BTPaTaMU 3 BU3HAYEHHSIM KEPYIYOro rnapamerpa. O6’eKTom
IOCJiI)KEHHS € KOHTPOJIb CIIOTBOPEHD 300paXXKEHHS, 110 BHOCATLCSI CTUCHEHHSIM i3 BTpaTtaMu. [Ipegmerom
TOCJIZIPKEHHS € CIOCi6 3a6e3nedeHHs] HeOOXiIHOI SIKOCTi 300pakeHHs! IPY CTUCHEHHI 3 BTpataMu. Y aucepraii

BUKOHAHO aHAJIITUYHUI OTJISLH, IPOLYKTUBHOCTI iCHYI04OTO MOMYJISIPHOTO KOZEepa 3i CTUCHEHHSM i3 BTpaTaMu 3



TOYKU 30pPy CTYIEHSI CTUCHEHHS Ta KiJIbKOX IIOKa3HUKIB Bi3yaJIbHOI SIKOCTi, IPM3HAYE€HHS Ta BUMOT IO KOHTPOJIIO
SIKOCTi Bi3yaJIbHOTO 300pake€HHSI B TUIIOBUX JOJATKaX, a TAKOX THUIIIB i XapaKTEPUCTUK Pi3HUX METOJiB KOHTPOJIIO
CIIOTBOPEHbB. 3PO3yMiJIO, IO BidyasbHa SIKiCTh PO3[IAKOBAHMX 300pa’KEHb BILJIMBAE Ha M10JAJIbITY OOPOOKY

IIYKAIOTh Y CTUCHEHHI 3 BTPaTamMy, i MapaMeTpy KOHTPOJIIO CTUCHEHHS 00YUCIIIOIOTh BiITIOBIAHO 10 Liei METHU.
Buxonsuu 3 pi3HUX BUMOT KOPUCTYBayiB, MOXK€ 3HaZOOUTUCS €(DEKT CIIPUMHATTS 6€3 BTPaT, i KOPUCTYBaYdi MOXYTh
BCTAHOBJIIOBATH OisIbII FHYYKi 6aKaHi BidyasbHi SKOCTi. Bysio nokasaHo, 110 BidyasibHa SIKiCTb PO3MIAKOBAaHUX
300pakeHb 3aJI€KUTb HE TiJIbKY BiJ] IapaMeTpa KePyBaHHS CTUCHEHHSIM, ajle 1 BiJ CKIaJIHOCTi OpUTiHAJIbHOTO
300pakeHHSI Ta BUKOPUCTOBYBAHOTO Kojiepa. OCHOBHOIO NIPO6JIEMOIO iCHYIOUMX METOIiB CTUCHEHHSI 300paKeHb i3
BTpaTaMH, sKi BpaxOBYIOTh Bi3yaJylbHY SIKiCTb, € 200 HE33/J0BiJIbHA TOYHICTb 3 IPUIHITHUM OOUKCJIEHHSIM Yacy, abo
BiITIOBiJHA TOYHICTb, ajle HEBIANOBiNHA a00 HEBM3HAUYEeHA €(PEKTUBHICTb Yacy. Y gucepTauiiiHiil po6OTi IOCTaBI€HO
Ta BUPIIIEHO aKTyaJIbHy HAyKOBO-TIPUKJIAAHY 3a/1a4y PO3POOKM METOMY CTUCHEHHS 3 BTPaTaMu 115 3a6e311e4eHHs
OakaHOi IKOCTi 300pa’keHHs], SIKa BpaXx0BYy€e TOUHICTh KOHTPOJIIO Pi3HUX KOJIEPiB Y IO€JHAHHI 3 aHali30M
eeKTUBHOCTI MeToAy. MeTo, IPOrHO3yBaHHS Bi3yaJslbHOI SIKOCTi pO3[1aKOBAaHOT'O 300pa’keHHs], ABOETAIIHUI METOJ
CTHCHEHHS 3 BTpaTaMU Ta BIOCKOHAJIEHUH aJalITUBHUI METO[I, SIKUM TPYITye 300Pa>KEHHS Ha OCHOBI iX CKJIaIHOCTI,
MeTOJ; 6araToKaHaJIbHOTO CTUCHEHHSI 300pakeHHs 3 BTpaTaMu Oy po3po06JieHi Ta IpoaHai30BaHi 3a 0IIOMOTr0I0
KiJIbKOX TIOKa3HUKIB Bi3yasbHOI sIKOCTi. MeTolo nucepTallii € po3podka epeKTUBHOTO METOY CTUCHEHHS 3 BTpaTaMu
17151 3a0e31edyenHs 6aXaHoi SIKOCTi 300pakeHHS Ta aHaJli3 TOYHOCTi KOHTPOJIKO CIIOTBOPEHb, 30KPEMA METOLY
CTHCHEHHS 3 BTpaTaMu /il 6araTokaHaJabHOrO 306pasKeHHS IIPY IMCTaHLiHOMY 30HIyBaHHi, a TAKOX aHaIi3
BILJIMBY SIKOCTi 300pake€HHs Ha TOYHicTh kiacudikauii. Haykosi pesysbraTu: 1) Briepiie nporoHyeTbCst IBOE€TalHUM
METOJ, 171 3a6€e31eYeHHs HEOOXiIHOI SIKOCTi 300pa>KeHHS Y BiJITIHKax Ciporo npy CTUCHEHH] 3 BTpaTaMU.
OcepenHeHa KpUBa WIBUAKICTb-CIIOTBOPEHHS], OTPUMaHa B aBBTOHOMHOMY PEXXMMi, BUKOPUCTOBYETLCS [IJIs1
PO3paxyHKy IOYaTKOBUX [TapAMETPIB, a BidyasibHA SKiCTh Ha MIEPLUIOMY €Talli CTUCHEHHS KOPUTYETHCS 32 IOITOMOTOI0
3BOPOTHOTO 3B’4I3Ky. Pe3y/IbTaTy [10Ka3yIoTh, [0 3 TOYKM 30Py METPUKM Ha OCHOBI 30POBOi CUCTEMU JIIOJUHI
TOYHICTB APYroro eTany CTUCHEHHS 3arajbHUX 300pakeHb € JOCTaTHbO BUCOKOIO, @ 3aJIMIIKOBA IIOMUJIKA €
3a[10BUJIbHOI0. 2) MeTo[1 NPOrHO3yBaHHS Bi3yasibHOI SIKOCTi PO3I1aKOBAaHMX 300pa’keHb [1J1s 33[JaHUX IapaMeTpiB 6yJ10
BJOCKOHAJIEHO Ta MOIIMPEHO Ha KOJEPH 3i CTUCHEHHSIM i3 BTpPaTaMy Ha OCHOBI IMCKPETHUX MaJIOXBAJILOBYX
nepetrsopeHs. 3) OCHOBHUI JIBOETAIIHUM METO[, 6yJI0 MOIU(IKOBAHO [J1s IiABUILLIEHHS MOr0 HaAiHOCTI,
BMKOPHMCTOBYIOTbCS [Ba Migxonu. [lepmuii moJsrae B TOMy, o6 YCYHYTH OOMEKEHHS CXeMH, 1100 3MEHIINTH
IIOMUJIKY [J151 300pa’keHb 3 BUCOKOIO TEKCTYPOIO; APYruii 6asyeThCs Ha nonepenHii kinacudikanii 306pakeHb
BiZIITOBIHO [0 iX CKJIAIIHOCTI, @ IIOTIM Ha aJallTUBHOMY BUKOPUCTAaHHI BiATIOBiAHOI c€peHbOI KPHUBOI IBUAKICTb-
CIIOTBOPEHHSI. 4) [IBoeTanHuil MeTo, 6yJI0 MOMMPEHO Ha KOJIbOPOBi Ta TPUKaHaJbHI 300pasKEeHHS!, @ TAKOX
06roBOPEHO Oro 3aCTOCYBAHHS B IMUCTAHLITHOMY 30HIyBaHHi. Pe3ysibTaTi OKa3yloTh, 10 TOYHICTb Kiacu@ikauii
CTUCHYTHX 300paK€Hb NPUOJIM3HO TAKa X, 4K i 17151 BUXiIHUX (HECTUCHEHNX) JAHUX, SKILO HEMA€ Bi3yasibHO
IIOMITHUX CIIOTBOP€Hb. KpiM TOro, € MOXJIMBICTb KOHTPOJIIOBATU KiCTh 3D-cTucHeHH:. KoedillieHT CTUCHEHHS,
SIKUI BiH 3a6e3ne4ye, BIIBidi IEPEBUIIy€e CTUCHEHHS KOe()illieHT CTUCHEHHS ITPY IOKOMIIOHEHTHOMY CTUCHEHHI, a
HMOBIpHicTb paBuibHOI ki1acudikanii Tpoxu Buma. JocimkeHHs 6yJ10 MpoBeeHo AJ1s1 KOJepiB Ha OCHOBI
IVICKpETHOTro KocuHycHoro nepetsopenHs (IKIT), Bkimovatoun AGU i ADCTC, kogepa SPIHT Ha ocHOBI
IVICKPETHOTO MaJIOXBUJILOBOTO NepeTBopeHHs (IMII) i HoBoro kogepa BPG, 06roBopeHo yHiBepCalbHICTh METOLY

D715l Pi3HUX 300paskeHb.

2. Lossy image compression has been developed to be an essential tool in the past several decades. This is due to
the rapid development and broad application of imaging technology that has resulted in a sharp increase in the
number of images and an increase in images size. Compared to lossless compression, lossy compression can
achieve a higher compression ratio. However, inevitable distortions are introduced, which determine the visual
quality of decompressed images. Consequently, the visual quality needs to be evaluated and distortions need to be
controlled in practical applications. The thesis is devoted to solving the scientific and applied problem of
increasing the distortion controlling efficiency in lossy compression with controlling parameter determination.
The object of the study is the controlling of image distortions introduced by lossy compression. The subject of the



study is the method of providing a desired visual quality in lossy compression. An analytical review of existing
popular lossy compression coder’s performance in terms of compression ratio and several visual quality metrics,
purpose and requirements of visual quality controlling in typical applications, as well as types and characteristics
of different methods of distortion control are performed in the thesis. It is clear that the visual quality of
decompressed images impacts further image processing and should be controlled carefully. The trade-off between
distortion and compression ratio is often looked for in lossy compression, and compression control parameters are
calculated according to this purpose. Based on the various requirements of users, the perceptual lossless effect
can be demanded, and more flexible desired visual qualities could be set by users. It has been shown that the visual
quality of decompressed images depends not only on the compression control parameter but also on the
complexity of an original image, and the encoder adopted. The main problem of existing image lossy compression
methods, which take account into visual quality, is either unsatisfactory accuracy with an acceptable time
computation or appropriate accuracy but inappropriate or uncertain time efficiency. In the thesis, the actual
scientific and applied task of designing lossy compression method for providing a desired visual quality, which
considers control accuracy of different coders combined with analysis of the method efficiency is set and solved.
The method of predicting visual quality of decompressed image, the two-step lossy compression method and the
improved adaptive method which groups images based on their complexity, the method of multi-channel image
lossy compression have been designed and analyzed with several visual quality metrics. The thesis aims to design
efficient method of lossy compression to provide a desired visual quality, and analyze the accuracy of distortion
control, in particular the lossy compression method for the multi-channel image in remote sensing, and to analyze
the effect of visual quality on the accuracy of classification. The scientific results are: 1) For the first time, a two-
step method is proposed to provide the required visual quality in gray-scale lossy compression. The average rate-
distortion curve obtained offline is used to calculate the initial parameters, and the visual quality in the first-step
compression is corrected by feedback. The results show that, in terms of human visual system (HVS)-based
metrics, the accuracy of the second-step compression of general images is good enough, and the residual error is
acceptable. 2) The method of predicting the visual quality of decompressed images for given parameters has been
improved and extended to lossy compression encoders based on DWT. 3) The primary two-step method has been
modified to enhance its robustness, and two methods are used. The first is to correct the constraints of the
scheme to reduce the errors for high-texture images; the second is to pre-classify images according to their
complexity and then use adaptively the proper average rate-distortion curve. 4) The two-step method has been
extended to color and three-channel images, and its application in remote sensing has been discussed. The results
show that the classification accuracy of compressed images is roughly the same as for the original (uncompressed)
data if there are no visually noticeable distortions. In addition, it is possible to control the quality of 3D
compression. The compression ratio it produces is twice that of wise-component compression, and the probability
of correct classification is slightly higher. The study has been carried out for DCT-based coders (including AGU
and ADCTC), DWT-based SPIHT coder and novel BPG coder, and the universality of the method for different
images has been discussed.
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