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AHAJIU3 BJAUSIHUS ®UJIBTPALIAU ITPU IEPBUYHOM UMITYJIbCHO-KOJJOBOM
MMPEOBPA30OBAHNHT HA MICKAKEHUSI CHTHAJIA HA BXOJIE KOJIEPOB
C KOMITPECCHUEN AYIUOJAHHBIX

Paccmompeno enusinue cenekmueHolx yenet yuppoanaio2oesix npeodbpasosameneti NPy nepeutHoM UMNY1bCHO-KO-
0060M NPeodPA306aHUU HA UCKANCEHUS CUSHANIA HA 6X00€ KOOepOos8 ¢ Komnpeccuel ayOuoOaHHbIX.

Kntouesvie crosa: komnpeccus ayouo0annbix, UCKANACEHUs: CUSHANA, YUDPOAHAL0208ble npeobpazoeamen, AHal020-
yugposvie npeobpazosament, epynnosoe 6pems 3ana3obl6aHuUsl.

B ncuxoakyctuyeckux Mozensax cranaaptoB MPEG ne
Y4ITEHBl MEXaHWU3Mbl BPEMEHHOW MAaCKUPOBKH CHUTHAJIOB,
MIPOCTPAaHCTBEHHOHN JAEMAaCKUPOBKH MCTOYHUKOB 3BYyKa, CO-
CTaBJISIONINX CTEPEONaHOpaMy Kak 1o (PPOHTY, Tak M IO TITy-
OvHe, 1 0COOCHHOCTH BOCIIPUSTHS peBepOepaIlMOHHBIX CO-
CTaBJSIONIUX CTEPEO(POHUIECKHX CHTHAIOB. VIMEHHO 3TH
MEXaHU3MbI IIPOCTPAaHCTBEHHOI'O CIIyXa MrpaloT Hanbonee
BaKHYIO POJIb TIPH CTEPEOBOCIIPOM3BEACHUH, OPEACIISIS
BOCIIPHSITHE OCHOBHBIX IIPH3HAKOB KA4€CTBA CTEPeOOHNYEC-
KOT'0 3By4aHUsl, TAKMX KaK POCTPAHCTBEHHOE BOCIIPUSITHE,
MIPO3PaYHOCTH 3BYYaHUsI, €CTECTBEHHOCTh H OOraTCTBO TEM-
OpOB MHCTPYMEHTOB U TOJIOCOB, BOCTIPHSATHE aKyCTUYECKOU
aTMoc(epbl IEPBUYHOT0 MOMEIIEHUs (KOHIIEPTHBIH 3aJ1, CTY-
IS ¥ T. TI. DTO IIPUBOJANT K CHIDKEHHIO KauecTBa 3By4aHusl,
KOTOpO€ OTYETIMBO OTMEYAETCs CIyLIATEIAMH.

OnHako HeOOXOMMMO YUUTHIBATh, YTO HU(POBHIE AyIHO-
CHT'HAJIBI IOCTYTIAIOT Ha BXOJ KOZIepa ¢ KOMIIpeccuel mocie
umynscHo-KofoBoro (MKM) npeoOpa3zoBaHusi, IpH 3TOM
Ka4ecTBO IpeoOpa30BaHus IOAPa3yMeBaeTCA UACaTbHBIM.
B psine pabor, Hanpumep [1], mokazaHo BiusiHUE OMIMOOK
KBaHTOBaHMS HA 3ByYaHHUE ayIHOCUTHAJIOB, 3AITMCHIBAEMBIX
WJIY TIepelaBaeMBbIX C KOMITPECCUEH ayTHOIaHHbIX.

[pu ipoBBIX MeTOAX 3BYKO3AITHCH, @ TAK)KE TIPH Opra-
HHU3AIMKA TUPPOBOTO 3BYKOBOTO BELIAHUS CYIIECTBEHHOE
BIIMSIHUE Ha 00eCIIeYeHHE BBICOKUX Ka9eCTBEHHBIX IIOKa3aTe-
Jieli OKa3bIBaOT CEJIEKTUBHBIE YCTPOICTBA aHAIOrO-1I(po-
BBIX 1 IM(pOaHANIOroBhIX Mpeodpazoanmii NKM.

Tak, Ha BXoz#e aHAJNOro-1U(POBOro Npeodpa3oBaTessd
(ALIIT) u Ha BeIXONE IIM()POAHAIOTOBOT0O IPpe0OpazoBaTes
(ITAIT) pacrionoskens! punbTpbl HIKHAX YacToT (PHY), or-
PaHMYMBAIOIIHE CIIEKTP BXOIHBIX YaCTOT U YCTPAHSIOIIIHE BbI-
COKOYACTOTHBIE COCTABIIAIOIIIE BEIXOIHOIO CUTHAJIA.

[Tonasnenue curnana ®HY Ha yacToTe, paBHOM HOJIOBU-
HE YaCTOTHI IMCKPETU3ALIHNH, TOJDKHO OBbITh He MeHee 60 1b.
Kpyrusna ckata ®HY nomyuyaercs mpu 3ToM OueHb BBICO-
KO, 03TOMY TpeOytoTCs (DMIBTPHI BEICOKOTO Topsaka. Ho
Takue QUIBTPHI IMEIOT 3HAYUTEIbHBIE HEIOCTATKH, TJIABHBIM
13 KOTOPBIX SIBJISETCS| HEMHEHHAs! (ha30Basi XapaKTepUCTHKA,
YTO NPUBOMIUT K 3aMETHBIM Ha CITyX MCKKEHUSIM ayINOCHT -
HAJIOB, TIPOSIBJISIFOLIIMMCS B ITOTEPE PO3PaYHOCTH 3BYUAHUSI.

B aynuorexnuke HauOomblee pacnpocTpaHeHUe IOly-
yu puiIbTpel batrepBopTa 1 YeObliesa.

ABTOpaMu ObLIM NIOTydeHbI 3aBUcHMOcTH nopsiika GHY
Batrepsopra N, u UeObimiesa N, 0T TpeOyeMOro 3aTyxaHus
A_. Ha TPaHMYHOM YacCTOTE MOJIOCHI HEMPOMYCKaHUS f. o
IIPU JIOIyCTUMOI HEpaBHOMEPHOCTH B TOJIOCE IIPOITyCKa-
s 4 =0,5 nb ns tanmaneix AITI- cnygaes (puc. 1):
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— JUIS CHTHAJIOB 3BYKOBOTO Belanus (3B) mo BeiciieMy
Kknaccy kadectsa (f = 15 000 I'n, £ o 16 000 1);

— JUI ayTMOCUTHANIOB TIpH 3ByKo3anucH (f = 20 000 I'n,
i 24 000 I'm).

PacueThl MpPOBOAMIKCH B HPOrPaMMHON cpeje
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Puc. 1. 3aBucumoctu nopsaka ¢puibTpos barrepsopra (V,)
1 YeOpimesa (V) oT 4, - - - - - — 1715t curuaios 3B;
— JUIA Ciy4as 3BYKO3aIlHCH

Ha ocHoBanuu rpadukoB (cM. puc. 1) MOXKXHO CIenaTh
BBIBO/I, YTO JJIs IONTydeHus TpedyeMoro 3atyxanus 60 nb Ha
TPaHUYHOM YaCTOTE ITOJIOCHI HEMPOITYCKAHUS B IEPBOM CITY-
yae TpedyeTcs GUIbTp npuMepHo 124-10 mopsika, a BO BTO-
poM ciyudae — Oonee 42-ro. Takue GUABTPHI B aHAIOTOBOM
CXEMOTEXHHKE HEpeaIn3yeMBbl.

Pacyersl TakKe IOKa3bIBAIOT, YTO IIPU HCIIOIb30BAHUH
JUTsI citydast 3Byko3anucy (unsTpo Uebbiesa 1 barrepsopra
niorpeOyroTest GUbTPHI 12-10 1 42-ro MopsiiKa COOTBETCTBEH-
Ho. Ho B aHaJI0roBO#1 cCXeMOTEXHHKE peai3yloTcs (PHIbTPHI
He BhIie 6...8-T0 mopsaka.

B kauecTBe KpuTepHs TMHSHHOCTH (ha30BOU XapaKTepHC-
THUKH MOXET BBICTYIIaTh M3MEHEHHE IPYIIIOBOrO0 BPEMEHU
3anasbIBAHMS T, , KOTOPOE HOPMHUPYETCS PEKOMEH AaLIsIMHU
MKKP u MKKTT wu oreuectBeHHbIM cTanmgaptom ['OCT
11515-91 nns xaHanoB 3ByKoBOro Bemanus. I1pu aTom cie-
JIyeT OTMETUTb, YTO TPEOOBAHUSI, ITPEIbSBIISIEMBIE K 3BYKO3a-
MIUCBIBAIOIIEH 1 3ByKOBOCIIPOM3BOISILEH araparype, J10i1-
YKHBI OBITH 00JI€e€ )KECTKUMH, YeM TpeOOBaHHS K KaHAJIaM.

ABTOpamMH OBUIH TOJYYEHBI 3aBUCHMOCTH TPYIIIOBOTO
BpeMeHH 3ana3siBanus s ¢punsTpa barrepBopra 42-ro mo-
psinxa (puc. 2) u punsrpa Yedsiuera 12-ro nopsiaxa (puc. 3),
TJIe TI0 OCH a0CICC OTIIOKEHA HOPMHUPOBAHHAS YacToTa W,
npudeM w = | COOTBETCTBYET I'PAaHUYHOMN YaCTOTE MOJOCHI
MIPOITyCKaHUSI.



Mamemamuxa, mexanuka, uHgopmamuxa

PacueTsl oka3bIBarOT, YTO HEPABHOMEPHOCTB IPYIIIOBO-
TO BpEMEHH 3aria3/IbIBaHusl B TIOJIOCE TIPOITYCKaHHsI IOCTUTaeT
40 mc utst uistpa barrepBopra 1 73 Mc s punbTpa Yeosr-
mreBa. Takast HepaBHOMEPHOCT CYILECTBEHHO HCKaXKaeT Iep-
BUYHBIN ayIMOCUTHAJI, T. €. CUTHAJI Ha BXOJle (PUIIBTpa.

543 I\
576 I \
504 \

4 / \ P

wh i
— 6 L

Tdop(w)
X

12

-- 728

218 >

- . L+
e ’,

OEI 0159 0318 0477 0636 079 08955 114 1273 1432 1.591

w
Puc. 2. 3aBucHMOCTS TPYTIIOBOTO BPEMEHH 3aIla3/bIBaHUS
¢unbTpa barTepBopTa 0T HOPMHUPOBAHHO YaCTOTHI T(W)
¥ HOPMEI T, (W) Ha JIOTlyCTHMOG 3aI1a3/IbIBAHHC
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Puc. 3. 3aBucUMOCTb rpynIIOBOTO BpEMEHH 3aa3IbIBaHUs
¢unbTpa YeObIeBa 0T HOPMUPOBAHHON YaCTOTHI T(W)
Y HOPMBI T dGp(w) Ha JIOITyCTUMOE 3a1a3/IbIBaHie

HI3BecTHBIM METOIOM peIIeHNsI JaHHOH POOIIEMBI SIBIISCT-
cs ucnons3oBanue MKM-kozepoB (1exonepoB), B koTopbix AL
(ITAIT) pabGoTaroT Ha MOBBIIICHHOH YaCTOTE, YTO MO3BOJISICT 3HA-
YNTENBHO CHU3UTB TPEOOBAHMS K KPYTH3HE CKaTa 1, COOTBETCTBEH-
HO, K opsiaKy aHasoroBoro @HY, ocymectsistorero npesa-
PUTENBHYO (PUITBETPALHIO IIEPBIYIHOTO curHasa. [ Ipu Takom Me-
TOJIe OCHOBHOE 3aTyXaHHE Ha TPaHMYHOH YacTOTE MOJIOCHI He-
TIPOITYCKaHUS 00eCIeIBaeTCS (M POBBIM (DIITETPOM.

ITpu BEIOOpE CTPYKTYPHI IUPPOBOTO GUIBTPA IPEAIOY-
TEHHE CIJIELyeT OT/IaTh HEPEeKyPCUBHBIM QuiibTpam. OCHOB-
HBIM [IPEUMYIIECTBOM TAKUX (PUIBTPOB SABIAETCS BO3ZMOXK-
HOCTb MTOJIy4€HHS JIHHEHHO! (ha304acTOTHOM XapaKTepuc-
TUKH. B 3TOM cityuae nipu onpeneneHny TpeOoBaHUH 1 HO-
psnka ananorosoro ®HY Hapsity ¢ npeaBapuTeIbHON HHITh-
Tpanyeld HeoOXOIUMO OPUEHTHPOBAThCs Ha oOecreueHne
TpebyeMoi HepaBHOMEPHOCTH TPYIIIOBOTO BPEMEHH 3ara3-
JIBIBAHUSI B TIOJIOCE TponycKanus Guibtpa (puc. 4, 5).

[t HepexypcuBHBIX punbTpoB barrepBopTa HepaBHO-
MEPHOCTb B I1OJIOCE MPOITYCKaHMUS HE TIPEBbIIIAET 3,5 MC /115
¢rmeTpa 8-ro mopsaka [2]. [Ipu aTom obecrreunBaetcs pabdo-
yee 3aTyXaHUe Ha TPaHWYHOM YacTOTE MOJIOCHI HEMPOITyCKa-
HUS Apmin: 5 nb ans yenoBuit uypoBoi epeaavn CI/IFHaJ'IO}j
3BYKOBOTO BeMAHHA U A . = 13 nb ans cmygas uugpoBoit
3BYKO3AIIHCH.
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Jns ®HY YeOrmmeBa BO3MOKHO HCIOIB30BaHUE (DIITHT-
POB 6-T0 TIOPSITIKA, Y KOTOPBIX HEPABHOMEPHOCTE I10 TPYIIIIOBO-
MY BpPEMEHH 3ara3/(bIBaHusl B II0JIOCE MPOITYCKAHHs HE TIPEBbI-
mraet 11 Mc, 9To € y4eTOM CBOWCTB YeTIOBEUECKOTO CITyXa BIIOJ-
He npuemsiemo. Kpome toro, B 3rom @HY npakTudecku Bbl-
nonmasotest pedoBarnst ['OCT 11515-91. Tpu srom @HY obec-
HC‘II/IBaeTApmmI 28 nb 17151 yCIIoBHiA 3BYKO3AIMCH U Apmin =101b
JUTS CITy4ast Tepeady CHTHAJIOB 3BYKOBOTO BEILIAHYIS.

20

14
T(w)

1
11(w)

LR X |
12(w) T

-t -
3w s O "y
- — = -

- b "

4 TEET Y =
aee

EREL!

0047? 0582 07 02l 0823 1034

Puc. 4. 3aBucUMOCTE IPYIIIIOBOTO BPEMEHH 3aa3/IbIBaHIUs
OT HOpMUPOBaHHOH yacToThl w, = 1 mist ®HY barrepsopra
2-ro (t(w)), 4-ro (t1(w)), 6-ro (t2(W)) u 8-ro (t3(W)) mOpAIKOB
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Puc. 5. 3aBucuMOCTb rpynIoOBOro BpEMEHH 3ana3ibIBaHuUs OT
HOPMHPOBaHHO#H 9acToThl w, = 1 111 ®HY YeObnmuena 2-ro
(t1(w)), 4-ro (t2(w)), 6-r0 (t3(W)) u 8-ro (t4(w)) NopsIKOB

Takum 00pa3oM, yydIINTh KadeCTBEHHBIE TOKA3aTEIIH
BOCITPOM3BOJMMBIX CUTHAJIOB ITPH U(POBOIL Iepeade Cur-
HAJIOB 3ByKOBOTO BEIaHMS M HU(POBOH 3aIMCH B KOJEPax C
KOMIIpeCCUeH ayTnoaHHBIX, TOMUMO COBEPIICHCTBOBAHUS
CaMHX aJTOPHUTMOB KOMIIPECCHH, MOKHO TAKXKE M 3a CUET
yMeHbIIeHus BiIusaHus iepsuaHoro MKM-nipeoOpa3oBaHusL.

OnauM U3 (paKTOpOB, OT KOTOPBIX 3aBUCHUT KauyeCTBO ITOTO
peoOpazoBaHys, SBISIETCS HAIMYKE CETIEKTUBHBIX YCTPOICTB
(ananoroBbix 1 poBbix DHY), y KOTOPBIX rPYyIIIIOBOE BpEMst
PpacrpoCTpaHeHHs 3aBUCHT OT YacTOTHL. Mcrions30Banne Hepe-
KYPCHBHBIX ITU(PPOBBIX (PHITBTPOB MO3BOJISIET HE PACCMATPUBATH
UX BIIMSIHYE Ha FPYIIIOBYIO 33IEP’KKY CUTHAJIA BBUTY BO3MOXK-
HOCTH OJTy4YeHI IMHEHHOH (pa309acTOTHON XapaKTePHCTHKH.

ABTOpaMH NOJTy4EeHbI 3aBUCUMOCTH IPYMIIOBOr0 BpeMe-
HU 3am1a3/pIBaHusI OT yacToThl Jyist aHanoroBsix ®HY barrep-
BopTa 1 UeOblilieBa, OCYIECTBISIONINX IPEIBAPUTETBHYIO
¢usrpanmio 8 UKM-nipeobpazoBarensx. [I[puBeneHsI peko-
MeH/IaIH 110 BEIOOpy ananoroBeix @®HY B cooTBETCTBHY C
tpeboBanmsmu [OCT 11515-91 nuist anekrprdeckoro KkaHana
3BYKOBOTO BELIAHUSI 10 JOILyCTUMOMY I'PYIITIIOBOMY BpeMe-
HH 3aIa3IbIBaHuUsL.
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FILTRATION INFLUENCE ANALYSIS AT PRIMARY PULSED-CODE CONVERSION
ON INPUT SIGNALS DISTORTION OF CODERS WITH AUDIO DATA COMPRESSION

The influence of selective circuits of digital-analogue converters at primary pulsed-code conversion on input signal
distortion of coders with audio data compression is considered.

Keywords: audio data compression, signal distortion, digital-analogue converters, analogue-digital converters,

group delay time.
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SIMULATION OF THE MAGNETIC STRUCTURE UPON ORDERING E_, ORBITALS
TO THE QUASI-ONE- AND QUASI-TWO-DIMENSIONAL MAGNETS
BY QUANTUM MONTE CARLO METOD!'

The exchange mechanism influence on the electrons ordering on e_orbitals in a chain and in a two-dimensional
Heisenberg model with exchange anisotropy for a S = 1/2 spin is determined by a quantum Monte Carlo method. The
existence regions of a long-range quasi-one- and two-dimensional antiferromagnetic order with the special exchange
topology are determined. The plateau existence region in the field dependence of magnetization, as well as the wave
vector of the magnetic structure modulation with Q = 7/2 in the (magnetic field — exchange alternating) plane, is

determined.

Keywords: alternation of exchange, orbital and magnetic ordering, stripes.

Magnetic materials with double orbital quasi-
degeneration are characterized not only by spin-dependent
interactions, but also by the dependence of the exchange
integral on the mutual position of the orbitals. The interplay
of spins with the charge-orbital ordering changes not only
magnetic properties, but also transport characteristics, for
example, gives rise to giant magnetoresistance in manganites.
The orbital ordering forms a quasi-low-dimensional structure
in KCuF, [1] and two-dimensional antiferromagnetic in
NH,CuCl, [2] at low temperatures.

When studying the ground state and low-temperature
effects in low-dimensional systems, one should remember that
the quantum fluctuations in a spin system are of significant
importance and, in the case of the strong interaction of spins
with orbitals through the exchange interaction, it must be taken
into account that the hopping integrals between the
neighboring 3d ions depends on both the orbital type and on
the mutual position of the sites, because the electron-density
distribution is not spherically symmetric.

The interrelation between the spin order and orbital
ordering is clearly illustrated in a Kugel’-Khomsky model
[1] for the Hamiltonian of perovskites (e_ions at the sites of
a simple cubic lattice), which is obtained from the multi-
electron Hamiltonian with the same exchange parameters
J = 4#/U, where ¢ is the hopping integral and U is the
Coulomb-repulsion parameter at the site between the
d,—d_,and dxz,yz_ dxzfy2 orbitals.

The physical origin of this peculiar situation is the strong
spatial anisotropy of the e, orbital wave functions. This type
of the orbital ordering provides the largest energy gain due
to the quantum spin fluctuations. An orbital flip modulates
strength of the neighboring exchange bond and causes the
existence of the strong antiferromagnetic exchange
interaction directed along the overlap of the orbitals with
strong space anisotropy of the exchange interactions that
are typical of the quasi-one-dimensional system under the
condition of the presence of a gap in an orbital excitation
spectrum.
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