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TEXHOJIOI'TA KOAYBAHHA TPAHC®OPMAHT B CUCTEMAX YIIPABJIIHHA
BITOBOIO IBUJAKICTIO BIZEOIIOTOKY

AHoTanis. Po3rianaioTbest KOHIENTYabHI 3acaly I00YI0BU e(EKTHBHOTO METOLY KOIYBaHHS y
CKJIaJli MOAYIIO YIpPaBIiHHS OITOBOIO MIBHAKICTIO TpadikKy BiZeo y cucTeMi 0OpOoOKH BigeomaHIX
Ha piBHI JKepena. PO3KpUBA€ThCA CYTHICTHh BHKOPHCTaHHS 3alpPOIIOHOBAHOTO METOAY Y XOIi
yIpaBIiHHSA OITOBOIO MIBHAKICTIO Bi€0 IMOTOKY, a caM€ — NPUHIWOHN MOOYIOBH KOZOBOTO
npencTaBlieHHs (parMeHTa Kaapy Ta MAXOIM [IONO BH3HAYECHHS CTPYKTYPHHX OAWHHIID
OKpEMOT'0 BiEOKanpy, Yy paMKaX SIKOTO 3IHCHIOETHCS YIPaBIiHHSA. METOA Opi€EHTYEThCA Ha
00po0OKky 6itoBoro mpezacrasnenns: Tpanchopmant JKII, npu npoMy, Ha JTaHOMY eTari 00pOOKH
TpaHchopMaHTa PO3TISAAETHCA K CTPYKTYpPHA CKIIAagOBa KaJApy Bi€O MOTOKY, HA PIiBHI SKOi
3MIACHIOETHCS KOMYBaHHA. Y TOH e 49ac, IUis 3a0e3ledeHHs THYYKOCTiI YIPaBIiHHSA OiTOBOIO
MIBUIKICTIO BimeoTpadiky, BiTHOCHO KOXHOI 3 TpaHC(HOPMAHT BUKOHYETHCS JCKOMIIO3HILS [0
PiBHS MHOKMHU OITOBUX IDIOMIKH. JJOBOANUTHCS, M0 3aIPOIIOHOBAHMN TTiAX1/ TOTEHIIIIHO 30aTHUHA
3a0e3MeunTH 3MEHIICHHS OiTOBOI IMIBHIKOCTI BiIEONOTOKY 3a HAHWTIPIIUX yYMOB, TOOTO, KOJH
BUKOHY€ETHCS KOMIIOHEHTHE KomyBaHHs. OKpiM TOro, Takuii HMpHHUMI (OPMYBaHHS KOIOBOTO
NpenCcTaBleHHs (parMeHTy Bileo ITOTOKY J03BOJISE KOHTPOJIOBATH PiBEHb IOMIJIKH, SIKY MOXE
OyTH BHECEHO Yy Tporeci ympaBiiHHA OiTOBOO mmBHAKiCTIO. [Ipy mpoMy B yMoOBax, KOJIH
3/IIHCHIOETBCS KOAYBaHHS OITOBOTO IMpPEACTAaBICHHS TpaHC()OPMAHT, METOA 37aTeH 3a0e3NeuuTn
BHINI TOKa3HUKW CTHCHEHHS SK HACNIJOK TOTO, IO 3HAYEHHS WMOBIPHOCTI BHSIBICHHS JIOBXHH
JBIHKOBHX Cepiil Ta BETUYMNHY BHUSBIICHUX JOBXHH Y MeXaX OiTOBOI ITOIIMHN OYIyTh OLTBIINMH,
HDK Yy BUIAAKy KOMIIOHEHTHOTO KOMyBaHHS. lle MOSICHIOETBCS CTPYKTYPHHUMH OCOOJIMBOCTAMH
pO3IIOAITy JBIMKOBUX EIEMEHTIB y MeXax KOXHOI 3 OITOBMX IUIOMIMH, SIKi pa3oM (OpMYIOTh
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tpancopmanty JIKII. 3okpema, BHCOKOYACTOTHI 00JacTi TpaHCOPMAHT dacTilmle 3a BCeE
(opMyeThCs JTAaHIIO)KKAMHU HYJIBOBUX €JIEMEHTIB. PileHHs, 3allporoHOBaHI y paMKax po3poOKH
METONly KOAYBaHHS, 37aTHI 3a0€3MeYNTH JOCTaTHIO THYUYKICTh YIpaBIIiHHS OITOBOIO HIBHIKICTIO
MOTOKY BiJIeO, @ TaKOX MOXKJIMBICTh OIEPATHBHOI 3MiHM OITOBOI IIBHIKOCTI y IIMUPOKOMY
Jliaria3oHi 3HaYeHb

KuirouoBi ciioBa: 6iToBa MIBUAKICTE, KOAYBAHHS BiJICONIOTOKY, HEPIBHOBATOBHI KOJI.
1. BCTVYII

B ymoBax, xomu 00’emMu Tpadiky, IO MEpPEIArOTHCI MEPEX e, HEBMUHHO 3pOCTAIOTh,
nuTaHHS e(eKTUBHOI 0OpOOKM NaHMX € akTyalbHUMH. [Ipu 1pomy, HalOUIBII TOCTPUM €
NUTaHHS OOpOOKM BiIE€OJAHMX, MO3afK MDK IHIIMX THHIB Tpadiky BiIEO € HaOUIbII
BUMOTJIMBUM 32 MOKAa3HUKaMHU yacy OoOpOoOKH, YyTIMBOCTI JO BTpaTH OKPEMHUX (PparMeHTiB
JTaHUX Ta TMOTpeOye CYTTEBOTO pPIBHS MPOMYCKHOI 3JaTHOCTI MEpPeXi IS 3IIHCHEHHS
e eKTUBHOI nepeayi.

IlocranoBka npo6aemu. OT)Ke BUHUKAE HEOOXITHICTh 3aNE3MEUEHHS Y3TODKCHHS MIXK
IHTEHCUBHICTIO Tpadika Ta IPOMYCKHOIO CIIPOMOXKHICTIO 1H()OKOMYHIKAIIITHIX MEPEXK.

AHaJi3 ocTaHHiX gociailzkeHb i myOjikamiii. Y pamkax pilleHHs 3a/1ad, MOB’S3aHUX 3
00poOKot0 BieoTpadiky, TPAIUIIHHO BUKOPHUCTOBYBAIHCH MIAXOH, 1110 0a3yBaIMCh Ha!

- 00poOI11i BileoJaHNX Ha PiBHI JpKepena (3acTOCyBaHHS TEXHOJIOTIH KOTyBaHH);

- 00po011i BiZIcOTaHUX HA PIBHI MEPEKEBUX BY3IIB (mpioputu3ailis Tpadiky, oopoOka yepr
BIJIMTOBITHO TIPIOPUTETY Ta 1H.).

Sk mepimuid, Tak 1 APYrui MiAX0IU Y ChOTOIHINTHIX YMOBAX € HEAOCTaTHHO €(HEKTHBHUMHU
[1,2] stk HAcHiZOK TOTO, IO MyJILCYIOUUH XapakTep BiICOJAHMX, [0 HAIXOIATh Y MEPEXKY, Ta
MPOMYCKHA 3/IaTHICTh, MaloTh pi3Hy npupoay [3-5] Ta GopMmylOThCsS pI3HUMH Ta
HE3aJICKHUMHU CKIIQIHUKAMHU.

Y mux ymMoBax e(QEKTHUBHUM € PIICHHs, IO IPYHTYEThCS Ha YIpaBJiHHI OITOBOIO
MIBUJIKICTIO BIZICOJIAHUX Y MTPOIIECT TPAHCIIALLIL.

Mera crarri. Po3poOka TexHONOTiI KOAYBaHHS TpaHCPOpPMAHT B CUCTEMax
YIpaBIiHHSA OITOBOIO IMIBUIKICTIO BIIEOMIOTOKY.

2. PE3YJIbTATH JOC/III?KEHHSA

VY 3arajgbHOMY BUTIJIAJIl YIIPABIiHHS SBJISE€ COOO0 MpOIEC 3MIHM KUTBKOCTI OIT, 3aisTHUX
JUIS OIMUCY CTPYKTYPHOI OJMHHUIII B0 MOTOKY, BIAMOBIAHO 1O 3MiH MPOMYCKHOI 3/1aTHOCT1
Mepexi. [Ipu mpomy Bifg TOro, Ha piBHI SIKUX CTPYKTYPHHX OJMHHUIL BiZICONMOTOKY Oyne
3IIICHIOBATUCS YIIPABIiHHS, 3aJIeKaTh Taki HOro MOKa3HUKH, SIK:

— OTEPAaTUBHICTh 3MiHH OITOBOT IIBUIAKOCTI;

— JIOCTYIHUU Jiara30H 3MiHH PiBHA OITOBOI IMIBUAKOCTI;

— 3abesmneveHa AKicTb 00pooOku [6-9, 13-15].

OTxe, Taka CTPYKTYpHa OJMHMILIA TIOBUHHA ONMCYBATHUCS JOCTAaTHBOIO KUIBKICTIO OIT, MpU
YoMy NOBHHHA 3a0€3MevuyBaTHCs MOXKIIUBICTh Bapiallii BEIMYMHU 3MIHU OITOBOT IIBUKOCTI Y
npolieci yrmpaBiHHs.

3a TakuX yMOB HEJOLUIBHUM € BUOIp Tpynu KajapiB ab0 OKpeMOro Kajpy BiIEOIOTOKY Y
SAKOCTI Takoi CTPYKTYpHOi oauHuULi. HaTOMICTP NpPOMOHYETbCA YHpPaBIiHHA OITOBOIO
HIBUJIKICTIO 31MCHIOBATH Yy pamkax ojHiel TpanchopmanTtu kaapy [10-12, 16, 17], abo ix
CYKYNMHOCTI, copmoBaHoi y cinaiic. [lpu mpomy, NOJaTKOBUI MeXaHi3M 3MIHU Jliala3oHy
01TOBOT MIBUAKOCTI MOXke OyTH 3a0e3MeueHO MUIIXOM JIEeKOMMO3UIll TpaHCHOPMAaHTH [0
PIBHS OKpeMHX OITOBHX IUIOIIMH. 3a paXyHOK I[bOIO MOXe 3/iHCHIOBATHUCS MaHIIyJTIOBaHHS
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00’€eMOM JaHUX, II0 HAJACWIAIOTHCS Yy MEPEeKy. Y TaKMX yMOBaX aKTyaJbHUM € THTaHHS
e(EeKTUBHOTO KOAYBaHHS BIICOTIOTOKY Ha PiBHI 0OpaHMUX CTPYKTYPHUX OAMHHUIL — OITOBUX
wiomuH. Lle MOsSCHIOETBCS THM, IO y paMKaxX CTaHAAPTU30BAaHMX TEXHOJIOTIH KOJyBaHHS
TpaHc(hopMaHTa PO3IIAAAETHCS K €IUHUA 00’ €KT. TakuM YHHOM, METOIO CTaTTi € po3poOKa
METO/y KOJYBaHHs, IO 3a0€3MeYNTh THYYKY 00poOKy (parMeHTiB Bigeonotoky. [Ipu npomy,
OKpeMi KOJIOB1 OTIMICH TaKMX ()parMeHTIB MOBUHHI OyTH HE3aJe)KH1 OJIMH 3 IHIIUMHU.

[IponoHyeThCSI METOJ TO3HMLIAHOTO KOXyBaHHS, SKHHA Oa3yeTbcs Ha BUKOPUCTAaHHI
HEpIBHOBAaroBUX KOJMIB /ISl OMUCY TpaHCHOpMaHTH. Y [bOMY BHIIJKYy, KOJOBHH OITUC
TpaHC(OPMAHTH MOXKE 3JIIIICHIOBATUCS SIK Ha PIBHI KOMIIOHEHT, TaK 1 Ha PIBHI1 CYKYIHOCTI
0ITOBUX IJIOIIHH.

PosrnsiHemo BUMNANOK, KOJM KOJIYEThCS KOMIOHEHTHHM omuc TpaHchopmantu. Tomi

OyayTh OOpOOIATHUCS JIAHIOKKH JIBINKOBHX JaHHUX X Y HAIpPSAMKY SHUKCHHS IHJIEKCY PO3pAiB
xommonent {BY, BUY,....BEY, me k=1 h, /=1, w .V upomy BumaaKy Taki mociigoBHOCTI

€ JBIMKOBOIO (POPMOIO ONMUCY KOMIIOHEHT c,, y pamkax TpaHcopmantu JIKII, sx mokazaHo
HACTYITHUM BHPA30OM:

(n) on-1 (n-£) pn-&-1
Y(P) =B’ 2" + o+ B T2+
(2) ()]
+ B 2+ By i (1)
ne PO sBise coboro (N —) -t ABiiKOBHIT eleMeHT KOMIOHEHTH 3 KoopauHatamu (K;¢) y
Mexax Tpancpopmantu, (N—1) > pu>0;
2"+ _ parosmit koedinient enementy B{} ") msiiikoBoro omucy;

N - 4UCIIO0 PO3PSAIB Ui OMUCY KOMIIOHEHTH.
Pe3ynbraToM BUSBICHHS JAOBXKHUH JIBINKOBUX Cepiil y HAPAMKY PO3PSAIiB KOMIIOHEHTH €

nociigossicts {/(L)I7,..., £(0)3V,..., 0(®) IV}, y sikiit £(0) @) - nopxuma O -1 mBiiikOBOT
cepii, Ky Oy10 BUsBJIEHO y Mexkax asilikoBoro omucy (K;¢)-i kommonenTn -
TpancHOPMaHTH, IO BiTHOCUTHLCA 10 | -ro Kaapa. [Ipy 1poMy, cepii IOUYMHAIOTH BUSBJISATUCE
3 enmementy Y(N)%" . Hexait mpu poMy eemMeHTy y(n)% nepenye cepist HYIbOBUX
€JIEMEHTIB, JOBKHHA siko1 Oyne 1. Toxi 3a ymoBH, 1110 y(n)(kj") =1, BignosigHO / (1)(q 0 =
Inakmie crioctepiraetses £(1)Y > 2.

OueBuaHO, 0 Oy/J€ MaTH MICIIE CKOPOYECHHS HaJMIPHOCTI, KOJIM HACTYIHA HEPIBHICTh
OyJie crpaBelTMBOIO, a caMe:

E,<2", ()
ne E,, - 3mauenus koxy, skuii Oymno nodynosano mist (K; /) -1 mociiioBHOCTI TOBKHH.
Tako npu bOMY MPHUITYCTUMO, L0 BCE 3HAYECHHS JOBXKHH JBIMKOBUX cepiif piBHI 1,
(9 =1, 0=1, ©. Y X yMOBAX CIIOCTEPIracThCs KUTHKICTh IIEPEXOIiB Yot MUK IBIHKOBHMHU
MOCIIIOBHOCTSIMH, siKa Oy/ie piBHa MaKCUMaJIbHOMY 3HAQUY€HHIO Y,, =N, TOOTO, KUTbKICTh
cepiit Oy/ie piBHA KUTBKOCTI pO3psA/IiB Ha onmuc KoMIoHeHTH ®=N. Toxi mocainoBHICTh
{9, 09, ..., 09} Gyne nanexaTi MHOXMHI IBifiKOBUX uMceN, ki OYIyTh MaTH

Bll[06pa)KeHH${ Ekz y BI/IFJ'DI,Z[I HOBI/II_[H/IHOI‘O qucia 3a OCHOBOIO 2, TOOTO:
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E, =002 +. .+ ¢92°° 4

4+ LOD 24 (9

3)

OCKUTBKY TIPH IBOMY TSI MAKCHMAJTbHOT KUTBKOCTI JIBIMKOBUX MTEPEX0/IiB 3HAUCHHS
nonoBunH enementis B Gyme HyIbOBHM, CIIpaBeTHBOIO Gy/e HepiBHicTs E,, > Y(P),, .

V T10i1 e yac, mo3asik anpiopi HeBiIOMO, 110 MiHIMAJIbHE 3HAYEHHS JIOBKUHH cepii Oye
pIBHUM 1, 32 paXyHOK 3HM)KEHHS 32 3aMOBUYYBAHHSAM JTUHAMIUYHOTO J1aNa3oHy JOBXHUH cepii
Ha 1 ozmeprxumo 3HaueHHs E|, , sike Oyne piBre 0, a came:

=00 =D 2% L+ (U0 - 2+ (0 -1)=0. (4)

Toni 6yne cnpaBeyMBoIO HEPiBHICTE E, < y(p),, Takum unnOM, Bupap (2) TaKkoK TaKOXK

OyJe cipaBeNIUBUM Ta OyJIe CTIOCTEPIraTHCs 3HIKEHHSI KUTBKOCTI O1T JIJIs1 OTICY
KOMITOHCHTH.

Jlisg 30UTbLIEHHS JOBXKWH JIBINKOBUX Cepidd, NPUHHATHILIMM Oyae BapiaHT 0OpOoOKH
061ToBOro omnucy TpaHCHOPMAHT y HaNpsMKY OITOBUX IUIOMMUH. TyT BUKOPHCTOBYETHCS
3aKOHOMIPHICTh, 3TIIHO SIKIH OJWHWUYHI €JIEeMEHTH y Mekax OITOBOI TIJIOMMH CTapIIux
MOPSAKIB, MO BIJHOCSATHCS 1O BHUCOKOYACTOTHUX KOMIIOHEHT, 3 BEJIUKOK BIPOTIAHICTIO
Oynyth BiacyTHI. Takox oOpoOka OiTOBOTO omucy TpaHCHOPMAHTH Yy HANpPSIMKY OITOBHX
IJIOMMH JOIJIbHA Ie ¥ 3 1Hmoro Ooky. Y I[bOMYy BHITaJIKy MOXe OyTH 3a0e3reueHa
MOXJIMBICTh 3JIMCHIOBATH BIJHOBJICHHS 300paK€Hb HA NMPUHOMHOMY OOIIl 3a iepapXiyHUM
npuniunoM [18-20]. Toxi mepmuii eram, Ha sKOMy Oyzle 3IiCHIOBATHCSA JIE€KOJIyBaHHS
300pakeHHs1 (HaHWi eram BiAmoBimae oOpoOIl eneMeHTIB OITOBUX CTapIIMX TOPSIKIB)
J03BOJIUTH BIATBOPUTH TpyOy (opma 300pakeHHs. BiamoBimHO, aHAJOTIYHUM YMHOM Ha
HACTYIHUX eTanax OyJe BUKOHYBATUCS YTOYHEHHS 300pa)K€HHS aX JI0 OJep>KaHHs
BileogaHuXx 0e3 moxuOku. Y 1poMy BUIAAKY rpyba gopma 300pakeHHs Oyae dopMmyBaTucs
Ha 0a3i OITOBUX IUIOMIMH CTAPIIUX PO3PSAIIB, sIKI MICTATH Y co01 iH(pOpMaIlio Mpo 3HAYEHHS
CTapUIMX pPO3PAIIB KOMIOHEHT TpaHchopMaHT. Y CBOIO 4Yepry, OITOBUM IUIONIMHAM
MOJIOIIIUX MOPSAAKIB Oyae BimmoBimaTu iHdopMallisi, o Oyae yTOYHIOBATH JIaHi BiTHOCHO
00'eKTIB 300paskeHHSI.

Jamni Ha 6a3i popmynu (3) BUKOHAEMO 3aMUC BUPA3y, SIKUI J03BOJISIE OOUUCITUTH 3HAUECHHS

KOy E(q)f#) Uis M- MOCHIOBHOCTI JOBXKWH Cepili JBIMKOBUX €JIEMEHTIB, fKi Oyio
BUSIBJICHO Y MEXaX [l -i OITOBOT IUIOIKHY ( -1 TpaHC(HOPMAaHTH:

oy, o,
E@mn = ¢y [T, +D) .t [T, +)+ .+ £ = (5)
$=2 ¢=0+1

=%N> H(b +1)

0=1 $=0+1

Aac E(He € JOB’)KMHaMH 0- 1cep11 ,[[BII/IKOBI/IX CJICMCHTIB o BI,Z[HOCSITLCSI Jo m-i

HOCJ'II,Z[OBHOCTI JOBXHWH IlBlI/IKOBI/IX eJ'IeMeHTlB, SIK1 6yJ'IO BHUABJIICHO ¥ MCXKax | -1 0iTOBOI
IIJIOIIMWHU,

(by +1) - ocnosa snementy /)

m,0

10 po3risiAaeThes y BUrisai enementy HPITY;
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®m
H (b, +1) - BaroBuii KoediuienT 11st TOBKUHK O -i Cepil IBIHKOBUX ENEMEHTIB;
0=0+1

©®,, - KUIbKICTh TIOBXUH JBIHKOBUX €JIEMEHTIB, IO BITHOCATHCA A0 M -1 HOCTIMOBHOCTI.

Jlnst 3MEHIIEHHS KUTbKOCTI cny>K6OBHx JI@HUX TPH LBOMY HOLUIBHUM € (OpMyBaHHs
ocHoB HPIIY nyist KUTBKOX JJOBXKWH JIBIKOBHUX Cepiil, K 1€ TIOKa3aHO HACTYITHUM BUPA30M:

Dy =W (s i) (6)

IV (A NG of - QYHKIIOHAIIbHA 3aJICXKHICTB, 10 Oy/Ie BU3HAYATH BEIIMIHHY OCHOBHU

b, , sIKa 3aJISKUTH Bij JOBKUH JBIHKOBHUX Cepiif;

@ - KUIBKICTb JIOBKHH Cepiil ABIMKOBUX €JIEMEHTIB, JUISl SKMX BUKOHYEThCS MOOYI0Ba
CIIUTFHOT OCHOBH D,

[ITo6 maTu 3Mory mooynoBu ocHoBr HPITY 115t KiTbKOX JOBKHUH JBIMKUX €IIEMEHTIB, TO/II,
BIIMOBIIHO /10 BUpa3zy (6), Oyme dhopmyBaTHCs JTBOBUMIPHHI MacuB L(é‘) JOBXHUH JTBINKOBUX
cepii, siki Oyno BusBieHO y Mexkax TtwionuHu BIIT. Otmxe, Tomi 3HaXOHKEHHS OCHOB

MO3UINIMHIX YHUCENT TPOTMOHYETHCS 3IACHIOBATH I JOBXKHH JBIMKOBHX CEpid KOXHOTO
psanka. Toxai Bupas (6) Oyae nmepenucano.

b(q)(u) rmx{gal a,2 "t g(x,ﬁ ga,s}_'_l'
a=le. (7)

Toxi ommc 3araibHOTO TpoIeccy (GOpMyBaHHS KOJOBOTO OMHUCY TpaHCHOPMAHTH OyIeT
TaKUM:

—  Bukonanns nexommnoswuiii BuxigHoi Tpancopmantu JIKII, y pe3ynbrari yoro Oyme
OTPUMAHO V,;, OITOBHX ILIONIKH.
2. 3HaxoDKEHHS JOBXHUH Cepiil JBIMKOBUX €JIEMEHTIB Y MEXax OKpeMoi 0i1ToBOT

IUTOIIMHY. Y 1IbOMY BUTIAJIKY MOXYTh PO3TJISLIATHCS BapiaHTH 00X0 1y OITOBUX TUIOIIHH SIK Y
HaIpsIMKY psAaKiB a0o cToBmiiB. [1o Mipi BUSBIICHHS JIAHIIOKKIB JBIHKOBUX €JIEMCHTIB

(dbopMyeThCs MacuB L(q“) , SIK TIoka3aHo (opmynoro (7).

3. Bu3HaueHHs OCHOBM €JIEMEHTa HEPIBHOBATOro MO3UIIHHOIO YKCia BIAMOBIIHO 10
Bupasy (8).

4. OOuucineHHsa BaroBuX Koe(ilieHTIB HEPIBHOBATUX MO3UIIMHUX YKCeN SIK JOOYTKIB
ocHOB, nounHaroun 3 (b, +1) -ro innekcy.

5. OOuuciieHHs 3HaUY€HHs KOy HEPIBHOBAroro MO3MIIHHOIO YKCia BIAMOBIIHO J10
dopmynu (5).

3. BUCHOBKHU TA IIEPCIIEKTUBU NOJAJIBIIIUX JOCJIII’)KEHb

3amponoHOBaHO METOJ KOJYBaHHsS OITOBOrO ONMMCY TpaHC(OPMAHTH, 3aCHOBaHUN Ha
HEpIBHOBAroBUX MO3UIIHHUX KOJAX /sl YCYHEHHS CTPYKTYpHOI HaAMIpHOCT1 TpaHC(OPMAHT
JKII. anuif MeToa Opi€eHTOBaHMH Ha 3aCTOCYBaHHS Yy SIKOCTI 0Oa3zucy Ui TEXHOJOTIi
KepyBaHHs OITOBOIO IIBUJAKICTIO BifleomoToKy. Ha BiAMiHYy BiJ CTaHIAQpTU30BAaHUX METOJIIB
KOJYBaHHs, PO3IVISHYTHH METOJ J03BoJisie (OpMyBaTH KOJOBUI OMHC TpaHCPOPMAHTH Y
BUTJIAJI PALy HE3aJCKHUX KOJOBUX KOHCTPYKIiHM OiroBuX muiomuH. Lle mae MOXIHMBICTH Y
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X0/l KepyBaHHS BHKJIIOYATH OKpeMi OITOBI IJIOUIMHH 3 PO3IIISAY, THM CaMUM 3MIHIOIOYH
piBeHb IHTEHCHBHOCTI.

HanpsiMmku mnojajbmmx AOCTIUKeHb TIOJSTAlOTh Y CTBOPEHHI TEXHOJIOTiH
YIIpaBIIiHHS IHTEHCUBHICTIO Tpadiky Ha piBHI 0OPOOKHU MOTOKY BiEOKaIPiB.
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TRANSFORMANTS CODING TECHNOLOGY IN THE CONTROL SYSTEM OF
VIDEO STREAMS BIT RATE

Abstract. The conceptual basements of constructing an effective encoding method within the bit
rate control module of video traffic in the video data processing system at the source level are
considered. The essence of using the proposed method in the course of the video stream bit rate
controlling disclosed, namely, the principles of constructing the fragment of the frame code
representation and approaches for determining the structural units of the individual video frame
within which the control is performed. The method focuses on processing the bit representation of
the DCT transformants, and at this processing stage transformant was considered as a structural
component of the video stream frame at which the encoding is performed. At the same time, to
ensure the video traffic bit rate controlling flexibility, decomposition is performed with respect to
each of the transformants to the level of the plurality of bit planes. It is argued that the proposed
approach is potentially capable to reducing the video stream bit rate in the worst conditions, that is,
when component coding is performed. In addition, this principle of video stream fragmen code
representation forming allows to control the level of error that can be made in the bit rate control
process. However, in conditions where the bit representation of the transformant is encoded, the
method is able to provide higher compression rates as a result of the fact that the values of the
detection probability of binary series lengths and the values of detected lengths within the bit plane
will be greater than in the case of component coding. This is explained by the structural features of
the distribution of binary elements within each of the bit planes, which together form the
transformer DCT. In particular, high-frequency transformer regions are most often formed by
chains of zero elements. The solutions proposed in the development of the encoding method are
able to provide sufficient flexibility to control the bit rate of the video stream, as well as the ability
to quickly change the bit rate in a wide range of values.

Key words: dit rate, video stream encoding, nonequilibrium code.
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