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AnHoTanus. KauecTBo JaHHBIX — TOKAa3aTellb, XapaKTEePU3YIOLIH I KaKyI0-1100 mepe-
JaBaeMylo HH(POPMAIIMIO, KOTOPYI0 MOXKHO M3MepHTh. CaMoO CIIOBO «HU3MEPUTEY MPEIIo-
Jlara€T OUCHKY 3TUX JAaHHBIX, KAYECTBO KOTOPBIX MOXET 6BITB OIIMCAaHO U KOJIMYECTBCHHO
MpeNCcTaBieH0. MeTpHKka, B CBOIO 04epeib, SABIAETCA MO CYTH OOBEKTHBHOW OILIEHKOH B
XO€ MPOBEACHHNA TECCTUPOBAHM, ITO3BOJIAIOIICTO OIIPEACIUTh UCKAKCHUA TaHHBIX, BO3HU-
Karomux I1pu nepeaadyec, KoAupoBaHUU, OHI/I(I)pOBKe, C)XKaTuu, ICKOANPOBaAHUN BUJACOAAHHBIX.
B cratne paccmoTpens! Takue meTpuky, kak PSNR n VQM, npoBeneH aHanu3 cTangapra

ITU-R-BT.500-8.11.

KioueBble ciioBa: OICHKa Ka4e€CTBa BUJICO, CPABHCHHUE METPHUK, CPABHCHHUE BUJCO-

komekoB, PSNR, VOQM.

[Ipu npoBeneHUN OLIEHKHU KaueCcTBa Mepe-
JaBaeMoOi MyJIbTUMETUHHON HHPOpMALUH He-
00X0IMMO MPOU3BECTH U3MEpEeHUE KaKOH-ITH00
METPUKOU, U IOCMOTPETH MOJIYUYEHHBIN Pe3yJib-
TaT, a TakXKe, CPABHHUTH €ro C CyOBEKTUBHOMN
onieHkoit. OOBEKTUBHAS METPHKA TPECTaBIIe-
Ha B ctanaapre [TU-R-BT.500-8.11, koropas
pPa3JUYHBIMU METOJAMHU U CBOWCTBaMHM OIIpe-
JeNATh U CTABUTH Ty OLIEHKY, KOTOPYHO BBIC-
YUThIBaeT MeTpuka. CaMbIMH MPOCTHIMU U T10-
NYASPHBIMA OObEKTHBHBIMU METPUKAMH SIBIIS-
otcsa: PSNR, VOM, PQR u SSIM. B uccie-
JNOBaHUHU OBIIH MPOTECTUPOBAHBI METPUKH
PSNR u VQM [1].
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PSNR (peak signal-to-noise ratio) sBnsier-
Cs caMO MOMYJSIPHON METPUKOH, OLIEHUBAIOIIEH
MoTepH KadecTBa n3odpakeHuid. [1pu Boramcie-
Hun PSNR MBI moiydaeM 4yuciioBoe 3Ha4YeHHE,
yKa3bIBalOIlee Ha OTHOIIEHHE MAKCUMAJIbHO BO3-
MOXXHOTO CHTHaJIa K YpOBHIO IITyMa. YpOBEHb HUC-
KO )KCHUHI B JAHHOM METPUKE ONPEIEIISIETCS Yye-
pe3 cpenHekBaaparnynyto omubky (MSE), BbI-
JUCIIeMyH0 1o (Gopmyie:
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ITociae gyero PSNR Brruncasercs mo cie-
Iyrolien Gpopmyie:
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VQM (Video Quality Metric) — merpuka,
KOTOpast JaeT OIEHKY MCKa)KCHUSIM, TMOSIBIISIO-
IIMMCS TIPU TTPOXOXKJICHUN CETEBBIX MAaKETOB Ye-
pe3 cuctemy nepenaun. K HuM oTHOCATCS OIINO-
KU JISKOJIMPOBAHUS CUTHAJIOB MJTH TIOTPEITHOCTH
KOJIMPOBAHHSI.

[Tpunuun necTBUs TaHHON METPUKH 3aK-
J0YaeTcs B MPOXOXKICHUHU JIBYX BuaeodparmeH-
TOB (OpUTHMHAJ U UCKa)KEHHAs BEPCHsI) ONUHAKO-
BOr0 Ha0Opa OJIOKOB, OCYILECTRIIIOIINX BEIOOD-
Ky JaHHBIX ¥ BBIYHCICHUE Pa3IMYHBIX IMOKa3a-
TeJIed KauyecTaa.

B3sB 13 ¢cBOOOJAHOrO M0CTyIa HEOOBIION
BHJICOPpArMEeHT, MbI IIOMECTHITH €T0 B IPOrpaM-
My MSU Video Quality Measurement Tool, mpe-
JIOCTABJISIONIYIO PA3JIMYHBIC METOIbI OLIEHKH
KauecTBa 3TalioHHOro Bujeo. [Ipu ucnonb3oa-
HUH CIIENHATLHOTO MPOTPaMMHOT0 00eCTIeUeHN S,
MSU no3BossieT NOTy4IUTh KaueCTBO BUAEO ITy-
TEeM pacdeTa U CpaBHEHHS MapaMeTpoB MEXIY
HCXOJIHBIM BUJIEO U MCKaKEHHBIM. [laHHas mpo-
rpaMMa MpeacTaBieHa Ha pUCYHKeE 1.

Jas Toro 4TO0Bl CHIMUTHPOBAThH Kaue-
CTBO U300paXKCHHSI PeasIbHOM BHICOKOH B epeH-

PSNR=10(—

LICBSI3M, HEOOXOMMO C)KAaTh HCXOAHOE N300pa-
xkeHue. Tak Kak B MpoOIECCe CKATUS YMEHb-
maercsi pazMep U300pa)KeHus, TO yMEHbIIa-
€TCSA M KOJIMYECTBO BPEMEHH, 32 KOTOPOE JIaH-
HOe M300pakeHre OyIeT JAOCTaBICHO ajpeca-
Ty 110 IUHUHU cBsi3U. CrkaTre M300paskeHU M 1MO/1-
pa3iensIoT Ha:

— C)KaTUe C MOTEPSMHU KayecTBa;

— coxkatue 0e3 MmoTepb.

ITocnennee yacto MpeANOYTUTENbHEN I
HCKYCCTBEHHO IMOCTPOCHHBIX M300paKeHHA, Ta-
KHX Kak rpa(uKu, MKOHKH IIpOrpamm, JIU00 s
CIICIIHANIBHBIX CITyYacB, HAIPUMEp €CIIU H300pa-
JKCHHUSI TIPeIHAa3HAYeHbI I MOCJCAYIOIIeH 00-
pabOTKH aJIrOPUTMAaMHK Pacrio3HaBaHUs H300pa-
KEHUH. AJTOPUTMBI COKATHS C TOTEPSIMH IPH
YBEIIMYCHHUH CTCIICHH CKATHsI, KaK IIPaBHUIIO, 10-
POKIAIOT XOPOILIO 3aMETHBIC YEIOBECYCCKOMY
razy "HemoctaTtku [1].

HemanoBakHbIM MapaMeTpoM TaKKe sIB-
JIACTCS IPUMEHEHHUE COOTBETCTRBYIOIIMX KOICKOB
JUTSE CKaTHS U 00pabOTKU BUIACOMH(pOPMAIIUH.
[Ton KOHKPETHYIO YCIYTY UCIIOb3YeTCsl KOHKPET-
HbIM Kozmek. B Hamiem ciyuae ObLT BBIOpaH KO-
nek H264, mockonbky merprka PSNR mpumens-
eTcs JUIS pacyera IoTepb Ha M300paKEHUSIX He-
BBICOKOTO KauecTBa [3].

e R

Step 1: File selection
Original file: \video_BopoHosa\Cepsep opuritian.mp4 B

(video file or image sequence)

Processed (compressed):

L :Comparaﬁve analysis
Second processed (another codec):

|| Use mask file:

Use black mask

Step 2: Metric Selection
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Puc. 1. I'maBHsIit 5kpan nporpamMmmet MSU
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OnenuM maHHOE BUIeo MeTpukoil PSNR,
MIPEICTAaBICHHOE Ha PUCYHKE 2.

Ha n300paskeHuu cripaBa Mbl BUIMM IIBE-
TOBOI1 IMaIa30H NOTeph KauyecTBa. 3eJICHbIM I1Be-
TOM 0003HAYCHBI CHIIbHBIC 3aI1a3/[bIBAHUS BUICO,
00YCIIOBJICHHBIC JABM)KCHHUEM JCBYIIKH Ha Kaj-
pe. KpacHbIM 11BeTOM 0003Ha4YeHbI HE3HAYUTEb-
HbIC H3MEHEHHSI, KOTOPBIC MOT'YT BOSHHKHYTh IIPH
W3MEHCHUM OCBCIICHUS B MOMEHT JBMIKCHHUS
KaMepbl. UepHBIH I[BET TOBOPUT HaM 00 OTCYT-
CTBUH KaKHX-JTH00 U3MEHECHUH.

[TocKoinbKY MHOTHE CUTHAJIBI UMEIOT IIIUPO-
Kui quHamMudeckui quana3on, PSNR oObIamHo 13-
MepsieTcsl B Jlorapu(pMuUecKoi ImiKajie B JCIH-
6enax. PSNR nambonee vacto ucmonb3yercs
JUTSI ©I3MEPEHUS YPOBHS MCKAXKCHHU TIPU CIKATUH
n300paskeHuit [5].

[CTRL-1) Original  ~| [ALT-3]psacyywv v| < | > ]

H.J[. Kepenyesa, A.U. Tpoghumos. AHamuTrdeckuii 0030p METPUK

OnennM JaHHOE BHUAEO METpuUKoil VQM,
MIPEICTABICHHOE HA PUCYHKE 3.

Merprka BU3yaJIbHOTO KaueCTBa OlCHUBA-
eT TaKue UCKAKEHMS, KaK pa3MbITHE, 3aIepiKKa
KaJipa, OTCTaBaHMeE 3ByKa. UHUCIIOBO MOKa3aTeNb
VQM, pasubiit 0,9, cOOTBETCTBYET CEPhE3HBIM
HCKa)KCHUSM, TEM HE MEHEE MO3BOJISIOIIUHI pac-
CMOTpETh JeTalin u3o0paxenus. [lokazares,
paBHBIN YKCITy OOJIbIINE SAMHHUIIBI, 03HAYACT TO,
YTO M300paKeHHE OUeHb HU3KOro Kadectsa [4].

MBI IOJTYYHIIA YUCIIOBBIC 3HAYCHUS / TIOKA-
3aTeny OOBEKTUBHOW OIIEHKM KayeCTBa BHJICO-
JMaHHBIX. OHU UCIONB3YIOTCS IS CPAaBHEHUS C
00BEKTUBHOM OLIEHKOH. be3ycnoBHO, BU3yalibHOE
BOCIIPUATHE Ba)KHO JUIS JIO0Or0 MOCTaBIIUKA
YCIyT BUICOKOH(EPEHIICBA3H, HO, TIOTYyYHB 00-
JIee TOYHBIC TJAHHBIC 00 OTKIIOHCHUSX B TOM HIIH

O Cusen9ios yywv. 4919748 X 1D_491974 o

trame | 10| of 377 | 8% ko

Puc. 2. ITonmydennsle n3mepenus Merpuxoit PSNR

C:\Users\ 79199\ Downloads\ production ID_4919748 (video-converter.com).mpd

@ C\Users\ 79199\ Downloads\vgm _yyuv_production ID_4319748 (video-canverter.com)_production ID_4919748 (videc-canv )

[CTRL1] Original [ALT+ 3] vgm_yyuv .

fome | 0lofam7[35% | B8

Puc. 3. Ilonydennsle n3Mepenus Merpuxoit VQM
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WHOM ITapaMeTpe, UCTIONb3Ys 00BEKTUBHBIC TEX-
HUKH U3MEPEHHIi, OH MOXKET yXKe ceifuac HayaTh
paboTaTh Haj YAy4IICHHEM MPEIOCTaBIAEMbIX
YCIIYT, @ 3TO CKa3bIBAaeTCsl Ha KAyeCTBE YCIYTH
(TTOMyNSAPHOCTH YCIIYTH, MPU3HAHUE OOIIECTBOM
Kak JIydIlIei, MacTabHOCTh PHOOPETEHHS yC-
JIYTH), & BCIIEIICTBHE U (HUHAHCOBOM OJIATOIOIy-
YU OpTraHu3aIum [2].
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Abstract. Data quality is an indicator that characterizes any transmitted information
that can be measured. The very word “measure” suggests the evaluation of these data, the
quality of which can be described and quantified. The metric, in turn, is essentially an objective
assessment during testing, which makes it possible to determine data distortions that occur
during transmission, encoding, digitization, compression, and decoding of video data. The article
considers such metrics as PSNR and VQM, and analyzes the ITU-R-BT.500-8.11 standard.
A brief overview of the MSU Video Quality Measurement Tool is presented, as well as a
simulated video conferencing image acquisition using one of the most popular H264 codecs.
The formulas for calculating the PSNR metric, defined through the mean square error (MSE),
estimating the loss of image quality by comparing the received video with the downloaded
(reference video) are presented. The VQM (Video Quality Metric) metric is considered,
which evaluates the distortion in the transmitted video caused by the passage of network
packets through the cable line of the transmission system (decoding errors or coding errors),
as well as methods for subjective and objective evaluation of images in video conferencing.
The advantages and disadvantages of each of the evaluation methods are considered.

Key words: video quality rating, comparison of metrics, video codec comparison,
PSNR, VQM.
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