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MPEG-4-10, H.264 uH.265.

Pe3ynpTaThl 3KCHEPUMEHTOB IMOKAa3aid, YTO Kade-
CTBO BOCCTAHOBJICHHBIX M300pa)KCHHI JIydIlIe B KOIEKE
H.264 Ha ckopoctsx 2,5-3 MoOut/c. YCTaHOBJICHO, YTO
mo OwicTponeiicTBuio kogek MPEG-2 myume xonexos
H.264 B 2 paza, a H.265 B 3,4 pa3a.
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Puziy, A.Kh.Akhmedova, Z.A.UImaskhujaev

Evaluating the quality of video coding at low speeds of
data transfer in codecs of MPEG-2, MPEG-4-10, H.264 &
H.265 standards

The article covers the results of the analysis of the coding
efficiency of video data of television images of the most
common and promising video codecs of MPEG-2, MPEG-4-
AVC (XviD), H.264 and H.265 standards. The results of
experiments on a comparative assessment of the quality of
decoded images based on the proposed objective evaluation
metric based on the calculation of the sum of the prediction
errors of pixel values are given.

Keywords: image, compression, video codec, MPEG-2,
MPEG-4-AVC (XviD), H.264, H.265, visual quality, image
quality assessment, MSE, PSNR.

Boboxkanos M.K., PacyioB A.H., Kapumos P.Y., Catrapos X.A.

IJIEKTP TABMHUHOTHU TU3UMHNJIA KOHTAKTCHU3 KYYJIAHUIII
CTABUJIN3ATOPJIAPUHU TAAKUK KHJINIL

Makonaza 3J1eKTp TAbMUHOTH TH3UMH/a Ky4JIAHWIIHA HOMUHAJIAH OFUIIN-HUHT acocHil cababiapu Ba yJIapHUHT
TabCUPHHHU KaMaWTUPYBUH KypHIMaiap, YIapHH KaMUHJIMKIApH Ba TakIu( dTUIAETraH ONTOTHPHUCTOPIN KOHTAKTCH3
kywranu penecu (OKKP) acocunma BonmbT kynryBun tpanchopmarop (BKT) wynrammapuan yna6-y3yBun Ky<JIaHHUII

CTaOUIIM3aTOPH CXEMAaCH TAJKUK dTHIITaH.

KajauT cy3aap: KywiaHuml CTabHIN3aTOPH, TYCHK, THPHCTOpP, ONMTOTHPHCTOP, KOHAEHCATOP, PE3MCTOP, AMOL,

JIMOJUTH KYTIPHK, TpaHChOpMaTop.

Kupnm. Mypakkad ycKkyHamap Ba TEXHOJIOTHK
KapaHJIapHH TYXTa0 KON €KY MIIJaH YUKUIIHHUHT
acocuil cabGabnapuaaH OUpH, SIEKTP UCTEbMOTYMIAPAA
KyWIaHWIIHUHT ~ OFMIIMAMP.  OJEKTP  TabMUHOTH
TU3UMJIApHUa WCTEHMONYMWIAD KyWIAHWIIN CU(DATHHH

AXHWjIam Y9yH MaxCyC TEXHUK BOCUTAJIap HijiaTujiaan
[3-7].

OnekTp  TabMMHOTM  THU3MMUAA  KyWIAHUII
HOCTaOWJUIMTMHUHT acOCHi Typ-TlapH: KyBBaTH KarTa
OynraH  2JEKTp  HCTEBMONYIIAPUHU  ynaO-y3uImI
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Kapa€HUJIaH KyWIAHWIIHY OLIMIIM Ba NMAacalMIIM; KYII
COHJIM DJIEKTP MCTEHMOIYMIAPHN OUp BAaKTAA YJIaHWIIN
Tyaiiny Ky€wIaHWIIHU Y30K My/AJaTra nacaiuim; Karra
KyBBaT/JIH DJIEKTP WCTEHMOJYWIAPHH TapMOKAaH Y3UO
KYyHHIMIy OMiaH y30K BaKTIM KyWIAQHWIIHH OILIWIIH;
Typid XWI HCTCHMONYWIAPHH yhnald-y3umr  OmiaH
KyYWIAHHIIHU KHUCKAa BAaKTIM Y3TrapHIId; TYpiIH XWI YH
KHUXO3NapH SKUH OJKOMIalraH paauoy3aTHIUIAp Ba
OormmKa mryHra yxmarad cababimapaaH IOKOPH YacTOTaJIH
TYCHUKJIapHU maimo Oymumuanp [3-5].

ONeKTp TabMUHOTH TH3UMHJArd UCTEBMOIYMIIAp/A
KyWIaHHIIHU Y3rapyIid TAabCUPUHU KaMaWTHPHII Y4yH
TYpAM XWJ KyWIaHHII cTaOWiIn3aTtopiapy HIIIaTHIHO,

ynap  y3mapuHMHT  KyWuparn  ad3auiik  Ba
KaMYMIMKJIapura ora:
- (heppope3onancIu crabuim3aropiapaa

TpaHc(hOpMaTOp-KOHIEHCATOP KOHTYpHIA IOKIaMaHH
MabIyM OpaJHKAa Y3rapuIluga YAKUII Ky4IaHHIIHHH
Y3IYKCH3 POCTIIALIra UMKOH OepanuraH Gpeppope3oHaHc
a¢¢exrura acocnanrad Oynmud, ad3ammukmapu - TE3
XapaKTepIaHUIIY Ba WIDIATHIILAATA KaTTa HMKOHUST-
JapH, KaMYWIMKIApH — IOKOPH Japakaiaru IIOBKHH,
KUPUII KyWIaHUII 3TPU YU3WFHM LIAKIMHU OYy3HIIHIIH,
CalT MIOpUII Ba YTAlOKIaHMUILA Myl KYHWIMAcCIUK,
YUKW Ky4IQHWIIMHE YacToTara OOFJIMKIMIM Ba yTa
OFHP-XaXMJIMTH €a0abiu XO3WPrH BakKTAa WIUIATHII
MMKOHUSTH YerapajaHraH;

- JIEKTPOMEXaHHUK CTa0MIN3ATOPIAP IEKTP MOTOPH
Ba  aBTOTpaHC(opma-Topiap  &pmamupa  Ky3aTyB
TH3MMHIa acociaHrad. byHpmail Tusumpa cuHyconna
IIAKJIMHA Oy3MaclaH, YHKUII KyWIAHWUIIHHH Y3JYKCH3
Ba TEKHC pOCTIAINra HMMKOH Oepwiagu. KywraHuim
CTaOMJIM3aTOPUHHMHT  ad3aJulMKiIapu  —  IOKOpH
AaHMKJIMKJA POCTJIAll Ba JWANa30HHUHI KEHIIIUTH, yTa
IOKJIAaHUII UMKOHMSTH, KAMYMIMKIAPU — XapaKaTUHUHT
yTa CEeKWHIIUTH, MIUIATUILI PECYPCIApUHU CaKJall y4yH
JIOUM CEepBU3 XHM3MaT KYPCATHMIIHUHI 3apypJIUTH, OYHK
CHpIaHAIUraH 53JEeKTP KOHTaKTH-HH MaBXYIINIH Ba
(doinanaHunl MYXMTHHH YEKJIAQHTaHIUTH, EHFHHIAH

XaB(IH-JIUTH Ba MIUTATHII pecypciapuHu
YeKJIaHTaHINT Y,

- MarHUTJIaHyBYH TpaHchopMaTOpIIH
crabuiusaropiiapia TapMOK Ky'JIa-HHUILIH,
TpaHchopManms k03 purmeHTHHN y3rapTupuo
KOMITEHCaIHsIIaIra acoC-JIaHTaH. by 3ca
aBroTpaHcopMarop  y3arMHM  MaxCyc  HIUIAHTaH
MarHUTIM ~ YTKa3-TM4  (THPUCTOPJIM  POCTIIArd4)iiap

OpKaJi MarHWTJIAII OuiaH amanra ommpuiaan. byanait
KyWIaHWII CTAa0MIN3aTOpH OKOPH YTArOKIaHTAaHINTH,
pocTiam Juana3o-HUHW YEKJIAHTAHIWTH Ba YHKHII
KyWIaHUIINHU CHUHYCOUJA IIAKIUHY AXIIUIaH-TaHIUTH
OMIIaH KEeHT KYJUIaHWIaJIH;

- (azanu-pocTiiaHaUrad cTabum3aropiap
TUPUCTOPIAPHU dazanu OYM-JIHIIT Oypuaruau
OoIIKapuIl ycynura acociaanra. UYnKui Ky4IaHWIINHA
IIAKIU-HA I0KOpW Japakaja Oy3WITaHJHTH, POCTIAMI
OpAIMFUHM  KUYUKIWTH, TabMHUHJAIl  TapMOFUTa
TeHepanusl KWIAAuraH TYCUKIApHU MaBXYUIUTH OWIaH
XapakTepilaHa-/iy;

- JIUCKpET IOKOpH
crabunuzaropiap Te3

4acTOTalW POCTIaHAIUTaH
XapakaTIaHyBYH Ky4

TpPaH3UCTOpJIApUTa  acoCHaHraH. Yiap Ky4IaHHUII
CTa0MIIM3a-TOPJIAPUHH PUBOMIJIAHTUPHILAA UCTHKOOIIIH
Wynamum  xucobnanamu. bBymap Xxo3uprm  BakTha
(olinanaHuIMOK /A, amMMo ca”oaraa niuab
YUKAPUIIMIIN MaBXyJ 3Mac;

- moroHamH (6OCKWIMa-O0CKUWIN) POCTIaHATUTaH
crabmnmzatopiap (Kyd-JTaHUII POCTIATHIIAPH) YHKUIII
KyWIQaHWIIMHY  CTaOWIM3anMsuiam  yCyld  aBToO-
Tparchopmarop €k BKTmap dwyiarammap CEeKIMSICHHU
Kyd THPHUCTOp KaJUTIapu ¢EpramMuaa  aBTOMATHK
KOMMyTauusiamra  (Y3rapTupuinra) aCOCJIaHTaH.
Ad3zan-nmuknapu - KywIaHHIIHA POCTIAIIHHHT IOKOPH
AQHUKJIUTH, IOKOPU TE3JIMKJAa XapaKaT4yaHJIUTH, KUPUII
Ky4JIaHHUII OPAJUFUHU KEHIVIMTH, CAJIT IOPUII XOJaTHaa
WIUTAl  KOOWIMATH, KUPHII KyWIAHUIIM IHAKIWHH
Oy3WMJIMaraHJIUry, IOKIaMauap OpAJUFHHUHT KCHIVIUTH
(0+100% raua), ®UK Ba KyBBar K03()(UINCHTHHH
KaTTaJIWTH, OFUPIMK Ba XQKMUHHWHT KHYHUKIINUTH,
EHFMHAAH XaB(QCH3IWIH, WIIIA-THII PECYpCIapuHH
(XM3Mar My[JaTWHH) KaTTaIWTH, WIUIANl BaKTHAATH
IIOBKMH-HUHT  XyJa [acT Japakalurd, XaMzaa
KaMUYWJINTH — KyWIAHUIITHA TTOFOHAIIM pOCT-yaml [2-6].

HlyHuHr ydyH ymly KyWwIaHUII CTa0HIH3aTopiapu
CaHoaT KOpXOHaJIapH, KMUIUIOK XYKaJIUTM Ba MaWIlUN
XM3MaT KypcaTHIIl HUCTEbMONYIIAPH Opacuaa KeHT
HnuaTUIMoKaa [3-5].

Macananuar Kyiuanmu. FOxopuna KeaTHUpHIraH
KyWIaHWII  CTa0WIM3aTOpJIApUHM  KaTTa  KHCMH
KOHTAKTIIN y1a0-y3HIIra acoCIaHTaH.

Ymby Makonaza IOKOpH HINIOHWIM, YUAAMIIH, Te3
XapakaTIlaHaUrad, TY3WIH-IIM OAJUH Ba MYpPaKKad

MKIAM ~ I[IApOWTHAA  MIUIAIIM  MYMKHH  OyniraH
KOHTakTcu3 ontotupucropnu, BKT uynrammapunu
yna0-y3yBUM ~ KyWIAaHHII pele  CXeMacd  TaxJIui

KunuHanu [2-7].

OKKP acocupa taiiépianran BKT uynramutu yinao-
y3yBUM KOHTAKTCH3 ONTOTHPHCTOPIN KYPHUIMaHHUHT
NPUHIUIHAT 3JIEKTP CXeMacHHH Kypub umkamu3 (1-
pacm).

Kypmwima, BKT wuymramu (3) OwmnaH TapMOKKa
KeTMa-KeT ymaHTaH juommn kympuk (1), Xympux
JIUaroHaimra OolIKapwiaguran TtupucTop (2), Kyd
THPHUC-TOPUHN OOIIKapajnTaH 3JIeKTPOaUra OOMIKAPHII
cUrHand Kapmiuk (4) Ba  onrotHpucTOopid  (5)
THPHCTOP 3aH)XUPHU OpKaJH Gepunaau.
Onrotupuctopau (5) AMOMUIN 3aHXKHUPU KapIIWIUKIAp
(6,7) opkanmu KHYMK KyBBamIM OOIIKapwWJIaJuraH
tupuctopiaap (9,10) 6unan xkerma-keT ymaHraH. Knamkx
KyBBaT TupucTopHH (10) OomIKapagwran 3JIEKTPOIH
KeTMa-KeT yaaHraH Kapmmivk (12) Ba muox (13) opkamm
TapMOKKa YJIaHT'aH, KHYMK KyBBamIM TUPUCTOPHH (9)
Oomrkapaaurad asiekrpoxu Kapunumk (11) opkamm
KOH/ieHcaTopHH (8) OMpuHUYM OOKIaJKacura yiaHraH.
Kapumnuknap (6,7) Ba koHxeHcaTopHH (8) MKKUHYH
o0KJIaIKacH yJaH-TaH HyKTasap opacura
onToTUpUCTOpHU  (20) THPHUCTOP KHUCMH  yIaHAIH.
OnTotupucropuu (20) AMOATM KUCMH KOHACHCATOPHHU
(17) obxmamkacura KeTMa-KeT YJIaHTaH dYerapajloBYH
Kapruik (21) opkanu ynaHanau, y 9ca, HKKUTa KHIHK
KyBBAaTJIM  KeTMa-KeT  yllaHraH  OOLIKapWiaJura
tupuctopnap (18,19) opkanm TapMokka ymanagu. Ymoly
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TUpUCTOpNIapra  OOIIKapHUII
OupuHuYM pene kadbu Oepuiaau.
BKT ugymrammapuau ynal-y3uil y9yH KOHTAKTCH3
ONTOTHPUCTOPJIM KypHJI-Ma KyWujarudya HIUIalau.
Kupum kywiaHumu MabiyMmM KUAMaTra eTraHuja,
OMpPMHYM peJeHH OOIIKAPUII 3JIEKTPOAWTA  OUHII
curHanmu tupuctopan (10) ouwmmmra erapnu Ba ymiOy
THPUCTOPHM HIIJIAIl TOKH Cakpad THPHCTOPHH SHA
ouanu. Twupucropmap (9,10) oumnranuman cyHr,
koHneHcarop (8) 3apsmnanaaun. Konpencaropuunr (8)
oOKnaaKacuan KapLIHIUKIap 6,7) OopKaiu
ONTOTHPUCTOP-HUHT (5) IHOIM 3aHXXKHPHUTa OIINII
curHamu Oepwianu, OyHzaa ymoly ONTOTHPHC-TOPHH
TUPUCTOPIIH 3aHKUPU OYHMIIaIN Ba Ky4 TUPUCTOPHUHH (2)
OOIIKapHII TEKTPOANUTA CUTHAJ OOpaay Ba Y OUMIIUIIN
OwaH, BOJBT KYIIHUII YyJIIFAMIHN TAPMOKKA ylaiIu.

CUT'HaJIU cXeMagaru

~U Zo

BKT

~U

1- pacm. BKT uynramunn yna6-y3ysuun OKKP

cxemacu
Tupucropmapan  (9,10,18,19)  wmmra  Tymmm
MoMeHTH Kapmmiukiap (12,14) mapamerprapuHH
poctnam  OmimaH  amanra  omumpwiaad.  Kupum

KyWIaHWIIM OINTaHHWJA BOJBT KYIIMII YyIFaMUHH
TapMOKIAH akKpaTHlll, onToTHpUCTOpHU (20) ¥3 mumra
ONraH KyWIaHWII peJieCH XapakaTHJIaH aMaira
omupmiagn. Onro-tupuctopHu (20) AHOMIH KUCMH
YITaHUIIN OWJIaH CXeMaHW THPUCTOPIM KUCMH YIaHaH,
0y sca Kapmmwmknaa (6) onTOTUPUCTOPHU (5) OHOMIH
3aH)KUPUHA TYTaIITHPAIH Ba Oy Ounan
ONTOTUPUCTOPHHU (5) TUPUCTOPIN 3aHXHUPUHM y3aau. by
sca Kyd THpuUCTOpuMHH (2) y3umra, seHE BKT
YyIFaMAHU TapMOKAAH y3HIIUra onnd kexamu [1-5].
CrabunmsaropauHr umam taptubu, BKT gynramuau
OKKP épmammna aBTOMaTHK KOMMYTAIMs KPUTHINTA
aCOCIAHIaH.

Kyunanum CTa0MIIM3aTOPUHHUHT acocuit
XapakTeprCTHKaapura CKHPHUII-YAKHUIID)
XapaKTepUCTUKACHAaH  TallKapy  YHUHT  TallIKH

XapaKTEepUCTUKACHHH KYPCATHII MyMKHH.

Usox
B
2501 AKTHB-CHFHMIIH IOKTaMa yu9yH

e
.~ AKTHB HOKIaMa YIyH

20 _Y\

aKTHB-HHIYKTHBIIH FOKTaMa YIYE

150

1004

50+

2- pacM. BonbT KylryBYM Ky4JIaHHIII
CTa0MIM3aTOPUHUHT TAllIKH XapaKTePUCTUKACH

2-pacMJa aKTWUB, AaKTUB-MHAYKTHBIM Ba aKTHUB-
CUFMMJIM IOKJIaMalld Ky4ia-HHUII CTAaOWIN3aTOPUHHMHT
TaXpuba acocuia OJHMHTAaH TalIKH XapaKTEepHUCTHKA-
nmapu Kypcarwirad. By OoFmuKIMKIapaaH KypUHaIUKH,
cTabmwuiamral KywWIaHWII-HUHT KHHMaTH [OKJIama
TOKHra OOFJIMK, STbHM IOKJIaMa TOKHM OLIMIIN OwiaH
aKTHB Ba aKTUB-WHAYKTUB IOKJIaMajap/a cTabmniamran
KyWIaHWII, YUKUITHA HOMHHAJ KydJIaHUIIra HUcOaTaH
Kamasiii, akTUB-CUFUMITH FOKJIamMa/ia dca omanu [2,6].

3-pacMaa nmabopaTopus IIAPOUTHIA TaKpuba Wyiu
OwiaH ONMHIaH Ky4la-HHUII CTa0MJIM3aTOPHHH aKTHB
KyBBaTiu oknamacuHuHr ysrapummau ®UK Ba cose
¢byHKIMACUTa OOFJIMKIINK XapaKTepUCTUKACH
KypcaTmiarad. Ymoly XapakTe-pUCTHKaJaH KYpUHUO
TYpUOIUKY, FOKJIAMaHU KEHT JJOMpaJa Y3rapuiinaa xam
cos=0,98 ra Tenr Ba ®UK »sca 1okIamMaHUHT
V3rapuwmuaad 0,8+0,95 opanukna y3rapanu [2,6].

Kupnm kywiaHWmmHE —pyXxcaT OSTWITaH —OFUIN
yerapacuja craOunusarop Tanad KWIMHTAH YHKHII
mapaMeTpIIapuHA omuImu (J,,) Ba macaiumm OYyitmda
(0nae) TabpMuHnam kepak. Opatna Oy oFMILIap HUCOUH
6upnuknapaa upogana-uaau [1-6]:

50m = (U Kup.mMaxc Uxup) / Uxup (1)
5nac = (U Kup U KMp.MuH) Iy Kup (2)

Bepunran KUpHII KyWIaHHIIMHH PyXCaT JTHIITAH
mapameTpiapu (d,, Ba Op,) YIYH CTaOMIN3aTOPHHUHT
MakcuMan (U vaxe) Ba MUHAMAI (U, 00,) KydJTAHHII-
JIAPUHU aHUKJIAIl MYMKHH:

u Kup.maxce — U Kup (1 + 50144) 3)
U Kup.Mun U Kup (1 - 6nac) (4)
Kypunaérran  xonarga — KHpUII — KyWIAHHUIIH

U,,,=(165+245) B 6ymranupa, Oy KypcaTkuunap
KuiimatH J,,,=0,11 Ba J,,~0,25 opanmuruna 6ynaau.

UuKum KyWIAaHWIIAHWHT Jy HUCOWI OGexapopiwru
cTabwuamral Ky4IaHHII-HUHT HOMHUHAJI KUiMaTHIaH
pyxcaT STWIraH HHUCOWI OpaiuFura TYpiId OMMILIAP
TabCHUPH oCTHAA OYnmaan, SbHU Jy mapaMeTpu KyWnaaru
ndona OnnaH aHUKIIa-HATH:

S =AU, /U, 5)
0y epma, AU, — crabmwi KyWIaHHITHHHT HOMHHAI

KANMAaTHIaH a0COJIIOT OFHILIH.
Crabummuk kodpduumentn (KeT) yukum KydiaHu-
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mmar  (UH) CcTaOWUIMIMHU  KUPHII  KYWIAHWUIIUHUA
(Uxup) ¥y3rapumippaH KaHYara YHKUII Ky4JaHUIIX
TabMUH-JIAIl MaHOAWHK cTaOWIUIMTHUIra HUCOAaTaH SIXIIH-
JIAHWUIIVHU KypcaTagy.

cos@
n €05 @ =f(Proi)
1 ——

0.8 Tf(Pur)

0.6
0.4

0.2

Prox

0 ' ' ' ' KB
0.3 0,6 0.9 1.2

3= pacM. AKTHB KyBBaTJIH IOKJIaMa y3rapuiinHu P
Ba COSO. T'a OOFIIMKINK rpaduru
Crabuwmmuk xor¢p¢unmentuan (Ker) TapMuHIOBUH
KyWIQHHUITHA HUCOMH y3rapummHn YHKAII
KYWIaHUAIIHNHA HUCOWA HOCTaOWIIIHIUra HIcOaTy OriIan
aHMKJIaHaH, SHHU:

= AUKup /Uxup (6)
AU, /U,

6y epma, AUxup=Uxkup.makc
AUxup=Uxup —Uxup.mMuH,

AUn=Usn.makc-Un.mus (AUs=220 B).

Taxmu¢ stunmran OKKP acocuma wmmad aukwuirax
KywIaHdAmHA ctadbmi-nmopun BKT uynrammapusn yma6-
y3YBUH KyWIaHHII PEJICCHHUHT SIHTH cxeMacu TomkeHT
JIaBlaT TEXHUKA YHUBEPCHTETH «DJIEKTP TabMUHOTH)
Kadenpacu  MyTaxacCHCIapd TOMOHHWAAH  HIuIad
unKuIIM Ba Y36ekucTon Pecry6iukacu MHTeeKTyan
MYJIK areHTJIUTHAAaH UXTHPOTa MaTeHT OJIHHIH [2].

—Uxkup  €ku

Slarm  Kypuiama Taxpuba HamyHacu Kadeapa
nabopaTtopuscHia TAaAKUK KWIMHIM Ba  acocuil
XapaKTepUCTHKATAPH OMHHIH [3-7].

XyJioca

1. Jlaboparopus mapouTtuaa TakpuOa Wymu OwiaH
OKKP acocupa sipaTwiraH  y3rapyByaH  TOKJIHU
KyWwIaHWII ~ pejlecH Tajnad »JTWIraH  aHUKJINKAA

foktamaHnHr yukumuga (UH KywiaHumra HucOataH
+5% orumm) cTabui KyWIaHWIIHHU, KAUPUII Ky9IaHHUIIH
160+245 B raua y3rapranna TabMuHIa0 Oepaau.

2. Taxpuba UIyHU KypcaTaauku, BKT
YyJIFaMJIADUHU KOHTAKTCH3 yJalll, FOKIaMa TOKHUHH
HOJaH YTaéTraHuja KOMMYTALUS KWIMII NMKOHUHH
Oepasy.

3. TanmkukoTinap HATH)KacH IIYHH KYPCaTIAWKH,
KEITUPUITaH CXeMaja, IoKJlaMa KyBBaTH KEHT OpallKaa
y3rapranuna, ®UK Ba cosp OyTyH opanukna y3rapmaii
Konamy. YMKHUII KyWIaHWIIMHA IOKOpW cTaOWuIMrura
BKT wuyymramMu TOFOHaNapM COHUHH KymaHTupuo
SPUIIUII MYMKHH.
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Bobozhanov M., Rasulov A.N., Karimov R.C., Sattarov
H.A. Progress release measuring stabilizers in electronic
supply system

The main reasons for the voltage drop in the power supply
system and the operating principles of the installation are
discussed, which reduce the voltage deviation, their
shortcomings, and the voltage regulator circuit based on an
optotiristor non-contact voltage relay that turns on and off the
windings of the booster transformer.

Keyword: voltage stabilizer, interference, thyristor,
optothyristor, capacitor, resistor, diode, Diode Bridge,
transformer.
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