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1. O6’exT - TIpoOIEeC BUMIPIOBAHHS XapPAKTEPUCTHUK BileOTPAKTIB cucTeM IU(PPOBOTO TesebadeHHs CTaHIAPTHOI 1
BHCOKOI YiTKOCTi. MeTa — pO3BUTOK METO/IiB OLIiHKU CIIOTBOPEHb 300pakeHb 10 BUNIPOOYBaJIbHUM CUTHaJIaM i
BUIIPOOYBAIILHUM 300PXKEHHSIM 151 BUMIDIOBaHHS XapaKTePUCTUK LM(PPOBUX BilEOTPAKTIB CUCTEM CTaHAAPTHOI i
BUCOKOI YiTKOCTi. MeToau TOCTiIpKEeHHS: METOIM MaTEMAaTUYHOTO ONKCY CUTHAJIIB y CUCTEMAX i3 LUPPOBUM
KOJlyBaHHSIM, CIIEKTPaJIbHUI aHali3, Teopis y3arajbHeHux QyHKIi. TeopeTruyHi i NpakTUYHi pe3yibTaTu:
[TobymoBaHo Kacuikalito TUIIB CIOTBOPEHb, METOiB OL[iHKY Il BUIIPOOYBaJIbHUX CUIHAJIB. BUKOHaHO
y3arajbHeHUN aHaJli3 BUIIPOOYBAaJIbHUX TabIMLb 17151 OL[iHKY CIIOTBOPEHD 300pa>XEHHS y IBOX BUMIpax y TPaKTi
cucrteM uudposoro TB “ Bif cBiT1a 10O CBiT/Ia " Ta MPUHIIUIIIB BUKOPUCTAHHS METAIAHUX JJIs1 OPTaHi3allii KOHTPOJIIO
/1 MOHITOPMHIY XapaKTePUCTHUK BiIeOTPaKTiB cucTeM IMPpPOBOro TesnebaueHHs. [1o6ynoBaHO MaTeMaTU4Hi MoAei
HabOpy BUIIPOOYBAJIbHUX CUTHAJIIB, ONUC SIKMX 3aCHOBAaHO HA BUKOPUCTaHHI (QyHKIii BikHa Biekmana.
3anponoHOBaHO NaPaMETPU CUTHAJIIB [JI1 CUCTEM CTAHIAPTHOI 11 BUCOKOI YiTKOCTI 3 IOBIJIbHOKO PO3PSIHICTIO

KBaHTYBaHHs. Yniepiue no6y10BaHO ONMUC ifieaNbHUX MUJIKOINOAIOHUX CKJIAZOBUX CUTHAJIIB 3 ypaXyBaHHSAM



(dinbTpaii, Mo JO03BOJIUTb YHUKHYTH CIIOTBOPEHb PE3YJIbTaTiB BUMiPIOBaHb, SIKi BAHMKAIOTh 32 PaXyHOK
HEBUKOHAHHS YMOB TeopeMu Haliksicta. HamaHo OLiHKY YyTJIMBOCTI CUTHAJIB KOJIbOPOBUX CMYT i IPYTUX
BUIIPOOYBaJIbHUX CUTHAJIB JI0 3aBa]], i CIIOTBOPEHb Y BUCOKOYACTOTHI 06J1aCTi CIIEKTpa LIUX CUTHAJIIB.
3anponoHOBaHO aJbTEPHATUBHI BapiaHTU OOYOBU CTaHAAPTHUX KOJIbLOPOBUX CMYT 3 YPaxyBaHHSIM MOXJIUBOCTI
3MiHM iX KyTa HaX1jly CTOCOBHO 300pa>KeHHS. 3alpOIIOHOBAHO KPUTEPill OL[iHKM CIIOTBOPEHb 300pa’KeHb Y ABOX
BAMipax Mo CUrHasiaXx KOJIbOPOBUX CMYT, 3aCHOBAaHMX HA BUKOPUCTAHHI OLIiHKU CIIOTBOPEHB 110 Pi3HMX HaINPSIMKax.
Y3araspHEHO Ha BUNAL0K BUKOPUCTAaHHS CUTHAJIB KOJIbOPOBUX CMYT IIiXif, 3aCHOBaHUI Ha peasidalil SCKpaBiCHUX
i KOJIIpHUX MEPEXOMiB 3 MAJIMMU KyTaMM HAax1Jly CTOCOBHO TOPU30HTAJIbHOTO ¥ BEPTUKAJIIbHOIO HAIIPSIMKIB. 3HATO
0o6MesKeHHSI BiTHOCHO BUKOPUCTAHHSI CUTHAJIIB YACTOTH I0JIiB B CUCTEMaX HMMPOBOTO TesaebaueHHsI CTaHIaPTHOI
yiTKOCTi, BBeZeHnx B PekomeHpanii ITU-R BT.801-1, i 3ar1pornoHOBaHO BUKOPUCTAHHS LIMX CUTHAJIIB Y CUCTEMAX
BHCOKOI YiTKOCTI i3 IPOTrpeCUBHOIO0 PO3TrOPTKOIO, YEPE3PSIKOBOIO PO3TOPTKOIO Ta 3 IEPEAUEI0 CETMEHTOBAHUX
KanpiB. HaykoBa HOBU3HA: YI0CKOHA/IEHO METOIM OLIiHKY CIIOTBOPEHb Y LM(PPOBUX BilEOTPAKTaX CUCTEM
uudpoBoro TesaedayeHHs 110 BUITPOOYBAJIbHUX CUTHAJAX i BUIIPOOYBaJbHUX 300pKEHHSIX. YIleplile BUKOHAHO
aHaJli3 BUNIPOOYBaJIbHUX TAOJINLb [J7151 OLIHKYU CIIOTBOPEHb 300paKEHHS y JBOX BUMipax B TPaKTi CUCTEM L[U(PPOBOro
TB “ Bix cBiT/1a 10 CcBiTJ/Ia ” i BHECEHO NPOMO3ULii 010 iX BIOCKOHAJIEHHS. Yiepiue no6y10BaHO MaTeMaTUYHi
MogeJii Habopy BUNIPOOYBAJIbHUX CUTHAJIIB 3 BUKOPUCTAaHHSIM QyHKIIi BikHa Biiekmana. Yriepie HaZjaHO OL[iHKY
YyTJIMBOCTI CUTHAJIiB KOJIbOPOBUX CMYT Ta iHIIMX BUIIPOOYBaJIbHUX CUTHAJIB JIO 3aBa], i CIOTBOPEHDb Y
BHCOKOYACTOTHil 06J1aCTi CIleKTpa LIUX CUTHAaJIiB. YIIepllle 3alIpONIOHOBAaHO KPUTEPIll OIiHKM CTIIOTBOPEHD
3006pa’keHb 110 Pi3HMX HAIIPSIMKAX y IBOX BUMipax 110 CUIHAJIaX KOJIbOPOBUX CMYT. PesysbTaTu po6oTu
BIIPOBA/’)KEHO B TaKUX opraHisauisx: Onecbka HallioHasmbHa akagemis 3B's13Ky iM. O.C. [Tonosa, epkaBHe
nianpueMcTBo “ YKpaiHCbKUI HAyKOBO-JOCIIAHUI iHCTUTYT pafio i TesiebaueHHs 7, IPONOHYIOThCS AJ1s

BUKOPUCTaHHS Y HaBYaJIbHOMY Ipoleci BH3 Ta B MiKHapoHil cTanaapTU3aii.

2. An object is a process of measurement of descriptions of video paths of standard and high definition systems. An
objective is a development of methods of evaluation of image distortions with use of test signals and test images
for measurement of standard definition and high definition video paths characteristics. Research methods:
methods of mathematical description of signals in the systems with the digital encoding, spectral analysis, theory
of the generalized functions. Theoretical and practical results: classification of corresponding types of distortions,
evaluation methods and test signals. The generalized analysis of test patterns for the evaluation of image
distortions in two dimensions in the digital TV system light-to-light video path and of principles of use of metadata
for control and monitoring of digital television systems video paths characteristics organization. The mathematical
models of test signals set description which is based on the use of Blackman window function are built. The
parameters of signals are offered for the standard and high defenition systems with the arbitrary bit depth.
Description of ideal saw-tooth signal components is built taking into account filtration, allowing to avoid
measurement results distortions due to Nyquist theorem terms non-fulfillment. The estimation of sensitiveness of
color bar signals and other test patterns is given to interference and distortions in the high-frequency area of
spectrum of these signals. The alternative variants of construction of the standard color bars are offered taking
into account possibility of change of their angle of slope in relation to an image. The criterion of evaluation of
image distortions in two dimensions on the color bar signals based on the use of evaluation of distortions on
different directions is offered. The approach based on realization of brightness and colour transitions with the
small angles of slope relatively horizontal and vertical directions is generalized for case of color bars signals use.
Lifted restrictions in relation to the use of signals frequency of the fields for the standard definition digital
television systems, specified in Recommendation ITU-R BT.801-1, and the use of these signals is offered for the
high definition progressive, interlaced and segmented frame systems. Scientific novelty: the methods of estimation
of distortions in the digital television system video paths with use of test signals and teat images are improved. The
analysis of test patters for evaluation of distortions of image in two dimensions in the light-to-light digital TV
systems path is first executed and suggestions are brought in on their perfection. The mathematical models of test
patterns set with the use of Blackman window function are first built. The evaluation of sensitiveness of color bar
signals and other test signals to the interference and distortions in the high-frequency area of spectrum of these



signals is first given. The criterion of image distortions evaluation on different directions in two measurements on
the signals of the color bars is first offered. The results of studies are implemented in such organizations: the
Odessa National Academy of Telecommunications n.a. A.S. Popov, State Enterprise “ the Ukrainian Scientific
Research Institute of Radio and Television ”, offered for the use in the educational process of the Academy and in
international standardization.
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