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ONTUMAJbHbIA CUHTE3 KBAHTOBATEJISI 110 YPOBHIO

B naniit poOoTi BHKIaAEHO YIOCKOHAJICHHH MiAXiA OO CHHTE3y KBAHTOBATeNs 3a pPiBHEM 3HAaueHb
uudpoBux koxaiB. OCHOBHOIO BIAMIHOIO BiJ BiJOMHX IMiAXOMIiB € MiHIMIi3allis KiIbKOCTI DIiBHIB
KBaHTYBaHHs INPH TapaHTOBaHIil IOXMOLI NMpEICTaBICHHS JaHWX. JI0JaTKOBO PO3IVISHYTI NMUTaHHS
3aCTOCYBaHHsI JAaHOTO ITiIXO/Y NPHY MaKeTHIN mepenadi JaHuX.

In given article is stated advanced approach to syntheses of the quantizer under level of meanings of the
digital codes. The main change from the known approach is a minimization of the slicing level number,
under guaranteed inaccuracy of data presentation. In addition, considered questions of applicability
given approach in packet data communication.

IMocTanoBka l'lpOﬁJ'leMl)I. OnpeaeneHI/Ie: KBaHTOBATCJIEM 110 YPOBHIO
3HAYCHHUMN HeKOTOpOP‘I IoCJIICJ0BATCIIBHOCTH Xi INPUHATO HA3bIBATh OICPALNHNIO

*
3aMCHBI €€ APYTror MOCJIACA0BATCIbHOCTHIO Xi COTJIACHO IIPaBUITY.

— C€CJIM BBIMOJHACTCA HEPABCHCTBO

by <X <b,,, 1=0,12..., (1)
TO ImojJaracTcAda
X, =p, k=01,...,b,, 2)
rac
by <X <b,; 3)

— wuHTepBanmel Dy = [bk,b‘< 1) Da3OMBAIOT 06NACTH 3HAUCHHMI W, OGBIYHO
YIOBJIETBOPSIIOT YCIOBHIO
Pk € Dy =by,y < py <by. 4)
31eck UMeeTCs B BHAY, YTO 00JIACTh 3HAYCHHIT X; KOHEUHa.
IMocrpoenue mporeaypsl KBAHTOBAHUS 3aKJIIOUAeTCsl B BEIOOpE 3HAYEHMH by
up,, k=01..,M. fcHo, 4YTO mHpPH DITOM CIEAYyeT PYKOBOACTBOBATHCSI

HEKOTOPBIMH ~NPUHIMIIAMH, KOTOPBIE COOTBETCTBYIOT MPEICTABICHUSIM 00
ONTUMAIIFHOCTH MOX0/1A.

OTMmeTuM, 4dYTO Omepands KBAHTOBAHUS II0 YPOBHIO HMEET IIHPOKOE
npuMeHeHue [1 — 8], B 9acTHOCTH, B 3a[a4aX COKPAIICHUS H30BITOYHOCTH TaHHBIX,
0COOCHHO TIPH Nepeaye Mo KaHaiaM CBA3U.

AHanu3 aurtepatypsl. B usBectHoMm noxaxoze [1, 6 — 8] k aT0# mpobieme
KOJIMYECTBO YPOBHEH KBAaHTOBAHMS Npeanonaraercs (QUKCUPOBaHHBIM, a B
Ka4yeCcTBE KPUTEPUS UCIOIb3YETCs MOTPEHIHOCTh KBAHTOBAHMUS
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M b
62 =Y [ (x=p) e(dx, ®)
k=1 p,

rae o(X)— ¢yHkousa mwiotHocTH BeposTHocTel (PIIB). Ilpu 3TOM ecrecTBeHHO B
KauecTBe YCIOBHS ONTHMAIbHOCTH UCIIOIB30BaTh TPEOOBaHHIE

e2=min, 0<k<M, (6)

Px .bx

TO €CTh MHHHAMH3AIHS OCYIIECTBISIETCS 3a CYET BHIOOpA TpaHUI] UHTEpBaJIOB B (1)
1 HaOOpa 3HaYCHUI KBAHTOBAHHOM ITOCIIEIOBATEIBHOCTH B (2). 31€Ch BaXKHO UMETh
B BHAY, YTO IIPM TaKOM HOJAXOJE HE TapaHTUPYSTCs YPOBEHb HOTPEIIHOCTH
NpEICTaBICHH MCXOJOHBIX IAaHHBIX C IIOMOILIBIO KBAHTOBAHHBIX 3HAYCHHH.
OueBHTHO, YTO ITOTPELIHOCTD NPEACTABICHNUS SBISACTCS BAKHONH XapaKTePHUCTUKOM.

Hens padorwl. llenpio maHHOW pabOTHI SBISCTCS pa3pabOTKa MeETona
CHHTE3a KBAHTOBATCJIA HAa OCHOBC MHMHHMMU3AIlUU YUCJIa ypOBHCIZ KBAaHTOBAHUs IIPU
TapaHTUPOBAHHOM MOTPEIIHOCTH B CMBICIIE HEPABEHCTBA

62/ E[x2] < 82, E[xz]zszm(x)dx, @)
rac 6 — Z[OHYCTI/IMaﬂ BCJIIMYHHA.

IIpennaraemoe pemenue. [lonoxum
bk+1
9= [Ix=pJPotax, ®)
bk

Tak 4To (5) MOXKHO IEeperucaTh B BHIC
M

2= o, ©

0

o
JIerko mony4nTh ;i = ZI [x—py 1?dx , Tak uro TpH
Xk

b
Py = wa(x)dx/zk , (10)
by
by
Z = Im(x)dx, 11)
by
¢yHKmoHan (8) mocTuraeT MUHHMYMa, KOTOPBIH paBeH
B B
" = [Ix=pPod= [x*o()dx-z,pf. (12)
by by
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OueBHIHO, YTO TPH OSTOM U3 mpencraBieHuss (9) MOXHO IOJYYUTh
COOTHOIIIEHHE, KOTOpOoe TPH (PUKCHPOBAHHBIX TPAHULIAX HHTEPBAJIOB KBAHTOBAHUS

Dy = [b,by.1) (13)
OHpe,I[eHHeT MHUHUMYM HOFpeH_IHOCTI/I KBAaHTOBAHUA
bm+1 M
g2 = Ixzm(x)dx—sz pé. (14)
0 k=0

Heo0xoaumo mpeanoXuTb MpoLeaypy OonpejaeneHus rpaHun nHrepsanoB (13) B
obem ciryqae. Micrnons3yst onpenenenus (5) u (12), npeacrasum (7) B Buze

M <2 min
> SO g2 (15)
s? ¢
k=0 k
riae
bk+1 bM
2 = Ixzm(x)dx . s2= J' x2(x)dx = E[x°]. (16)
by 0
Ecnu Teneps moTpeOoBaTh BHIMOJHEHHS PABCHCTBA
min
e =2k _y = const, (17)
52
k
TO NeBas 9acTh (15) ¢ yuerom onpenenenuii (17) mpuHUMAaET BT
i S op" 1 i 2
7 =Yz 2. Sk=7- (18)
2 2 2
k0o Sk Sl

Takum obOpasom, Hapsgy c¢ (10) momydaem ycioBue IS BbIOOpa TpaHUI]
MHTEPBAJIOB KBaPaToB

by g
J’[x— p Po(x) <y szco(x)dx . (19)
by
Oto HepaBeHCTBO W ompeneneHue (10) ABIAIOTCA OCHOBHBIMM IIpU BBIOOpE
b, k=0,1...,M . fcHo, uto (19) MOxHO mpeobpazoBaTh K Oojee ynoOHOMY ISt

BBIYHCIICHUH BHIY
zg P <(-7)S¢, (20)
rie Sk2 ompeneneHa B (16).

OueBHHO, YTO €CNM JieBas TpaHMIa K-ro WHTepBana H3BECTHA, TO
BBIYMCIICHHE TIPaBOM CBOJSTCS K ompenenenuto cornacHo (10) u (16) 3HaueHui

PSP, tae by, mOmKEH GBITH BHIGPAH HAMGOMBIIHM, M3 yIOBIETBOPSIOUIAX

HepaBeHCTBY (20). Bplme mnpexamonmaranoch, 4TO HIKHAS TpaHuIa o0nacTu
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3HaYEeHNH HCXOJHON IIOCIENOBATENBHOCTH D, m3BecTHa. IlosTOMy oOmmcaHHas
MpoIIeIypa CHHTE3a KBAHTOBATENS MOXKET OBITh peai30BaHa.

Ecmu by =0, To Sg MO2KET OBITh CJIMIIKOM MaJbIM, TaK YTO

Yo =28 1)

Oyner ObICTPO pPacTH M HE MO3BOJIHUT IOJYYUTH JOCTATOYHO LIMPOKUI MHTEpBal
Dy . Takas ke KapTHHA MOKET HAaOIIOAAThCA U IPH APYruX Manelx x. Ilostomy

1esrecoo0pa3Ho MCIOIB30BATh HECKOJIBKO WHON, MOAN(MHUIIMPOBAHHBIH, TOIXOI.

Ionoxum
by
Yo = szm(x)dx /s, (22)
0
TaK 4To
Po =0, (23)
a HepaBeHCTBO (15) mpumer Bux
Yoll—7)+y <& (24)
Ortcrofa noty4aeM, 4To JODKHO HMETh MECTO
2
o< XY (25)
1-v

Bo3nukaer mpoGiieMa BBIYMCIEHHSA Ha 3TOH OCHOBE Y, H Y . Mcmomb3ys

BBeJIEHHBIE paHee 0003HAUYEeHHUsI, HEPaBEHCTBO (15) MOXKHO MPENCTaBUThH B BUJIE

Sg M Dy 2
—+ Y —<5°. (26)
s? kZ:;‘ S?
Beenst 0603HaueHune
o
Yok =72 (27)
noJtyyaeM
M
2
Yo+ D Yok <87 (28)
k=1
ECJ'II/I HAJIOXKUTDh OOIMMOJIHUTCIBHBIC Tpe6OBaHI/Iﬂ
Yok =Yo> (29)
TO JIETKO MOJYYUTh HEPABEHCTBO
52
Yo = —(1+ M) (30)
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Tenepb YKE MOXKHO HUCIIOJB30BATh HUTCPALHMIO CICAYIOLICIO BUAA. Cuauana
noJjaracm

yo=a82, a<<1, (31)
Ha OCHOBE 4Y€ro peiiacM ypaBHCHUEC
y=8[al-y)], (32)

MOJy4aeMOe C IIOMOIIBIO HepaBeHCTBRa (24).

Hanee peanusyetcst mpolieaypa KBaHTOBaHHMS Ha OCHOBE HEPAaBEHCTBA BUA
(19), u onpenensercss KOIMYECTBO YpOBHEH KBaHTOBaHMA. [locie 3TOro 3HadeHus
Yo M Y YyTOYHSIOTCA B cOoOTBETCTBUM ¢ (30), rae HCIob3yeTcss PaBEHCTBO U

pemenne ypaBHeHHs (32). Takwme mTepanuyl MPOAOIDKAIOTCSA O TEX IIOp, ITOKa
U3MEHEHHUS NIapaMeTpoB Y, U Y CTaHYT HECYLIECTBEHHBIMH.

BriBoabl. Hamu pa3zpaboTaH MOAX0X K CHHTE3Y ONTUMAIbHOTO KBAaHTOBATEIIS
[0 YPOBHIO B IIPEAINONOKCHUH, YTO BEPOSTHOCTH pPAacCIpEACICHHs 3HAYCHHH
KBaHTYEMOH IT0CIIEA0BATEILHOCTH AIIPUOPH U3BECTHEI.

B mpomecce cuHTE3a ONpEneNsIOTCS 3HAYCHHWS YpPOBHEH KBAaHTOBAaHUS H
TPaHMIBl  JAWANa3oHOB  pa3OMEeHWss  o0JacTH  3HAYCHWH  KBAaHTyeMOH
MIOCJICIOBATENBHOCTH B KOTOPBIX KBAHTYEMOW BEIIMYMHE IPHCBAMBACTCSA OIHO U
TOXE 3HAYCHHUE.

KBanToBanue Oyner ONTHMadbHBIM B TOM CMBICIE, YTO MHHUMH3HPYETCS
YHCIO YPOBHEH KBAaHTOBAHUS IIPU TapaHTUPOBAHHOW CpPEAHEKBaAPATHIHON
MOTPENIHOCTH TPEICTABICHNS UCXOAHBIX JaHHBIX C MOMOINBIO KBAaHTOBAHHBIX IO
YPOBHIO 3HaueHMH. B Tex cimydasx, Korzja gomycTHMa IakeTHas o0OpaboTka,
HarpyuMep, TpH IAaKeTHOW Iepeiade 10 KaHaJIaM CBSI3H, MOJKHO OTKAa3aTbCsl OT
YCJIOBHS allpHOPHOTO 3HAHMS (PYHKIUH INIOTHOCTH BEPOSITHOCTH. [IpH 3TOM MOXXKHO
UCIIOJIb30BaTh AJaNTaIMI0 K KOHKPETHBIM JIaHHBIM, BBIYMCIS 3HAUEHHUS ypOBHEH
KBAaHTOBAaHMA KaK CpeIHHE 3HA4YCHWs WCXOIHBIX JaHHBIX Ha WHTEepBajlax
pa30ueHust, KOTOPBIE ONPEAEIAIOTCS OJTHOBPEMEHHO C ATUM.
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