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AHHOTAIIHH

Honomexme Wonofi nomocnofi MO-

neJm (MoneJm mnefinoro npencnaaam) pene-

BOI'O cnmana monem maannepuonnqecrcoro

cnrnana Bosomemm. Henmnofi K Hando-

nee ‘IaCTHM 0-Onam B Bunenennn ocnonnoro

Tana, nosBomeT KCHOJILBOBaTB nepnolmqnoc‘rb

nomaosarmofi pew mm ee BHneJIeHIdfi n3
cmecn c mymom.

BBEIIEEME
‘I‘pazzmmonnafi nomocnan monem: o'rpazxa-

6T masnnepnolmmoc-rb cnrnana Boaoynuermn
Ha BoamaoBammx nHTepBanax commonwreneu
(1 - z‘L), c'rosmmm B anamena'rene nepena-
TO‘IHOfi (Immn peqoro TpaKTa. Tam 06-

pasoM, czrnan Boaomem cqmae'rcn c'rporo
nepnomqecmm c nepnonom ocnonnoro mm L.
Manec'mo, 0113330, no cnofic'nso nepnomno—
cm nadJmnae'rca B peammom cnrnane Jmms B
onpenenennofi nepe, nnorna (Somme. nnorna
menbme. C 0113-10171: c'roponn, (Donna cnrxana n3-
Meme'rcn on nepnona 1c nepnom, c npyrofi -
namennercn n can nepnon.

Bonenc'nane Taxoro pona o'mmmfi peaJm-
HOI'O mannepnomecxoro cnrHana 01‘ M0-
nenLHor-o crporo nepnomecnoro B nponecce
anamaa Boanmcam onmoxcn B onpenenennn oc-
HOBHOI'O TOHa. Bce oumdxn moryw OHTI: pasdn—
TH 32 TPH mcca:
I) "mama“ omnom B npenenax 10-15% 01' no-

Tmmoro anaqenna nepnona;
2) omnooqnue snaqem, Icpa'rnne nepnony mm

nac'ro're ocnonnoro Tona;
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3) rpydue 0111146101, 39 noppempyme o no-
TKHHHM ananenneu nepnona.

HOMPIMO yIcasaHHHx npoOJIeM Ha smane

anaJmaa neaneKBamoc'rL c'rporo nepnomec-
Kofi moneam Bushman Henowopym Heecwec'rsen-
HOCTB cnn'resnpyemoro Boxamsoaamioro enr-
Hana.

Honnrma /I/ ncnonbsosanm 113 0011036
snofi necncofi moneJm cnoficma Knasnnepno- i

mocm mm Koppemmm Boxamsonammx pe-
qHx cnrnanon, nomemmx aaBm. my-
MOM, Hanamnamcn Ha onenymme pnnocm:

I) Heoconnmo Tqo onpenemrb nepnolI 00-
nonnoro Tona n npnanax Ton/Irma no 3a-
mymnennomy cnrnany, 11110 n B OTCYTGTBHG

myma men-on cnonnofi sanaqefi;
2) nenom'rno, lean ycwanamnarrb COOTBe’I‘CT-

Bne mam oncqe'ramn cnrnana n3 pasnnx
nepnonon n c nammn Becamn cnenye'r mi
ycpemmn.

Hamaueanne c'rporofi nepnolm‘moo'rn c
saqac'rym onmooqmm nepnonom aBOImT K
"cmasunamm" Jmnamnxn cnrnana n cmnermm

paadopqnnoc'm.

Tam odpasom, muse-ran nowpednocn B
moneJm mannepnomnoc'rn, xo'ropaa o'rpama-
.na 6H namemaoc'rb cnrnana o'r nepnolla K
nepnony, namenerme camoro nepnona. a name
6m 61; Hexpnmna It 0111146s B onpeJIe-He‘mm
nepnona ocnoanoro Tona.

MOM
Hepsnfi mar B Hanpannem Taxofi monedm

memo ycmo'rpe'rb .‘B paoore /2/, B xonoPOfi
Bnpaxenne (1 — z‘L) samenne'rcn 1121
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271‘) , a napame'rpu

g n L ' onpenemno'rcn no peqenomy

ilfiinofii B /2/, OJIHaKO, era samena ECHOJIB—

aonana @ax'rmecm TOJIBKO mm yconepmenc'r-

Bonarma xoppemmonnoro me'rona nunenem

ocnonnoro T0331 12: women)! ammwmi no»OM

pnoxmnecxoro cnrnana Bosdymermfi. Ha ca:

me none Taxofl Bapnan'r noanome'r yqec'rb na—

moneJm namenmocmb nepnona n (1101111111: cure—

na, no He cmmae'r npoonemi cosnam non

am, nexpnwntmofi 1: 0.6351111.

B nac'romnefi pado're npemIaI-ae'rca same—

mm BIZ‘IPaKGHZG—RZg—L) Ha B“???E‘¥fn).

(1+ E gL_iz ' + i= 3211-1 e e—

npnqefi’napame'rpu g n L 110mm cup 11

mca no penenomy onmany.

Bo Bpemennofi odnac'rn npennaraeman

monenb ronoconoro nc'ronnnna nmeew m.

~- 2 (I)
'- VP, ,+e ’

._ 7 _ n
éUgL—iwn—Lan 121782114 .1 2L+1

T116 er1 - 3x01111017; cnI‘HaJx Tuna denoro

a

W — flannepnomecmfi cnrHaJI ro-

- noconoro Bosomenm.

Hocxonucy B npemaraemofi moneJm m—

THBaeTcn nepnoma‘IHOCTB n c nepnonom L n

c nepnonom 2L , BGpOfiTHOCTb rpydnx 0mm;

601:. HeRoppeJIMPOBamflix c normmmm nepnono

Cfifixae'rca. Kpome TOI‘O, sneer. manocymec'rga-

393110. paBeH Jm nepnon L mm 2L .
ome—

W OOPaSOM, monenb Hexpn'mtma noao'rn oe—

111110 R JIOBOJIBHO nac'ruM omnozcam mm mm

mm Hepnona mm ynBoemm qac'rom ocnonnoro

TOI-Ia.
o—

PGSYJIapyman mommmonannan n n-

mCHafi MOILGJIB nonyqae'rcn, ecam mannep

olmqecmfi curl-1a.?! wn nona'rbuna axon.

OOMOfi Jmnefinofi npornoanpymen monem.

m (2)
X=~2 nix ""wn'

‘- n—l
n 1:1

onannofi
IIepena'roqnafi (mama WWW

nomcnofi moneJm PIMGGT Bull:

l
_.

Wn=~

Hy

”0 I (3)

(1 + 2,513-12
i=0 ‘

WCDW MOILEJM

Banana onermnarma napame'rpon woman

no o'rpesny peneBoro cm'HaJIa xn Ha ocno-

Be me'rona maxcnmaubm'ro npannononodm mm

me'rona Jmnefinoro npencnasam cnonn‘rca K

WSW onemmero KPHTGPM:

._._ "“" (4)
'>—~arar+ Jé-gsgs +1 1

V"

F(a g L)=Z_'_R._
9 s i,j 1 J r

'3 ._
a ‘ g = 1’

me “i = 2&3:a+1 , O 0

n i gt {0.L-1,L,2L-2,2L_1,2L} .
u,

H.115: pemenm o-rofi 3anaqn npemxarae'rcn

n'repannonnufi anropnm, manna): n'repaxma xo-

TopOI'O coo-ron'r n3 nnyx awanoB.
‘

Ha nepBom wane npn wxcnponanm c

snanennmc napame'rpon monenn ronoconoro n

momma (na nananmofi n'repamm nonaraem

g ~o #0 ) ocymecmme'rcn nmmmsaxmfi
._ ,

-

no napame-rpam a. , onpenenmomnm peso o

nancnue cnofic'ma penenoro Tpawra, n'ro CB

mama K pemenmo 'rpamzmnmmofi mm meronnifi.

Jmneflnoro npencmaaannn cnc'rerm ypanne .

E‘m - (5)
‘3 1 1n

.1‘Rg‘j 913 3 -Hi 5 1 1

J’ H.

E 5 83+- — Koppenmmonfiafi
r116 R?! j—Ri‘3>s" a 3

CW xn , n3 Kowoporo ny-

Teu odpa'moi Qum'rpalm yc'rpanena nm‘popma-

ocnonnom Tone.

m 021a BTOPOM ra'rane npn (EanpoBano

anaqennax napaue-rpon a ocymec'rme'rca

Wow no napame'rpam moneJm ronocono—

ro nc'roqmma g n .L . IIpn a-rom mm

mom Bosmoxnoro snaqemm L naxomu—

ca mmuym xpnwepna (4) no napame'rpam g

q-ro 030111111303 3 pemenmo cnemmefi cnc'remn

{’51:



ypannennfi:

L 2L ‘
V. r9. 9. “a. (5). . . R. . . _ . ,4r$1~ug gm '

i a L—1,L,2L—2,2L—-1,2L,

re 3,5- VI—' -R0 0—1: R1 L3 Ri-j/—r arar+j PIE-7mm H
Han (Imnmn cnrnana, n3 nowoporo ny'reM
odpamofi (IJMLTpam yc'rpanena @opmaaman
nncbopmanm.

Snaqenne L , mmqee m gmxcnpo-

, onpenena-Bannoro aHaqm napame'rpa a
etrcn ny'reu nepeoopa.

Hocrconmy Ha Ramona a'rane o'rucmaer-
on rnodamnnfi mm no coowne'rcTBymefi
oooomennofi Roomma're, ananenne Rpmepnn
uonoronno menmae'rcn o'r nrepaxmn 1: me-
palm. m are He namemerca, ec naiuzena
Toma nomnoro mnnmyma. Heanam'renmoe
namenenne Kpn'repnn B pesm-are nanome-
Hmz oqepennofi n'reparmn n HeM3M6HHOCTB na-
pame'rpa L mom OHTB npnmm 3a ycno-
me occranona n-repamaonnoro aJn'opnma.

HEEHIMCDPHCAIMH MOM H0 BAIIWM—
JLEHHOMY PE‘IEBOMY CPIE‘HAJIY.

KOPPEKIMH CPH'HAJIA
Paccmo'rpm Teneps sanany noppemmn

Bomaonanuoro cnrnana, nomennoro an-
mx'mnmm myMOM. flyc'rs Ha noneamfi cnman

xn , nopoxnennufl momqmnHPonannofi no-
Jmcnofi monem, Hanonen ammmmfi mm

dn c nsnec'rnofi cnempaJm-Iofi nno'moc'mo,
Tax tz'ro (paxmecxn Hadmonaemm moron
cnman yn '

yns xn+ dn .

Banany mnenem noneanoro onmana
In noc'ranm Kale sanany omcxarmn makeu-

MaJmno npamononoomix onenozc cnrnana xn
n napame'rpoa amazon 8., g, L

Hocne nepexona B onem'panbnyn camera
I: momem npoc'mx npeoOpaaoaannfi (1mm-
m n'pannononodna nomaeu arepnfl, non-
.uexamnfi mmsaxmn:
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£‘(X9’39g-L‘5e) = enzlns;a + ( )
. .

~ ’

7
+2: 'Knlzkl'JaPnE/G: + gfln‘xn' 2/ [D’f ’ '

rne X n Y , OsnsN-‘l , - mcxpemuen n

cnempu @ypse nonomoro n naaonaemoro cur-
HaJIQB OOOTBeTCTBeHI-IO,

[01f — nsnec'rnnfi anepremecxnfi mon-
pe'rnnfi cnem'p ma,

6‘: - monepczn cnrHaJxa Bosomenna
Ha one mommpoBam-Iofi noanocnofi monem,
nomenaman onpenenermm,

m
An” ase~a23T /N

,

$50

Gn-Zsse'jsn” ’N.se{0.I}.-1.L.2L-2.2L-1.
2L .

sécodelmoc'rw menermoro Kpnwepm sna-
Jxxercn namqne nonCTpaMBaemoro cnempa an.
oopa'moro cnepaJILHofi xapamepnc'mxe ro—
Jxoconoro ncroqnmca.

11.71:; mmsam Icpn'repm npennarae'r-
on meparmommfi am'opn'rm, Iceman nTepamm
no'roporo coo-rem n3 ne'mpex 9Tan013, 111311q
Ha Ramon wane onpenemewcn modanmmfi
Immma no OJIHOfi n3 nempex odoémemmx
nepememmx xn , a , g, L 171 6’8
III!M Mcnpommm anaqenmnc oc'rammix.

I-fi aTan. amaaxmn no Kn:

620’:
)8}:a / (@2—m— + P3142 )

II-fi a'rén. mmaamn no a 0130-
.Im'rca 1c pemeamo cncwema ypannermfi (5) 0
Roefimmen'raum

R? - Zn: cnfcosafi'in/N).

III—n swan. Mnmunaanna no napamerpaM
nc'romxa ocymec’rmerca Totmo Tax me.
max 3 onncamxou mime amopnme nnemnqfl-
Ram MOMWPOBarmofi nomcnofl women 110
nesamymermow cnmany, 11pm e'rom

R: I 21:l [AHFCOSQI 1n/N).
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IY-fi wan. Wmmsamm no (ye :

"" 2 2 n2
a: = >1“l. IAA'WA / 1

Kan n B cmae nepBoro aJn'opn-ma KP]?!-

Tepnfi mono'romio ymenbmae'rca o'r n'repamn 1c

nwepamm, moo oc'rae'rcn Hensmemm, ecm

anaqennn oooomemmx nepemenmx coo'rnemc'rga

Bym nommomy mmww. Yononne oc'rano

Tame me, man n B nepnom aJn‘opnme. T-

Ha ocnonannn nomemofi onemtn 0116K

amywm
ny'reM

pa nee SHHOI'O cnrnana xn memo nu—

odpa'rnoro npeodpaaoeanm imam qo-

mums onemcy o'rcqe'ron ncxomxoro pe

ro cnrnana BO Bpememofi odnac'rn.

3mm

Hpemoxemian monem: moxe': ours 11::

nesna npn anamse penennx cmanon, um-

cnonmy ona nosnome'r ocymecmn pa:I

Ky Qopman'rfiofi momma! n nnéopmalm SM

cmamxofi c mannepnomnecmm cnman

ronoconoro BosOymLennn.

Hoc'ronnc'rnom moneJm We're}! ee ne-

Hexpn'rmoc'rb x omndxcam B onpenenenm; no-

Pnona ocnonnoro Tona Tuna moemm 1: p01.—

na mm ymsoenna nac'ro'm, a name new I.

Bze Heooxonnmoc'rn npmmma'rb pemexme 0 up

mane 'ro .

3 C Twspemsi aanaqn noppem 3:;

mam Bommaonanmm cnrHaJIon 3 Moon

Willem Baum T0, q'ro crenens nepnommnoB

H Beca npn ycpemiemm pawns}: Hawaii

OHPenemn'rcn cam aammmennnm pane OB

cnmanon, 13 ommme o'r npyrnx nonxon .

Bm'zanm memen'r nponsnona.

JIn'repa'rypa
/I/. 11m 11.3.0” Omemcafim A.B. Koppemfi

u wanna onem'pa ennnx peqegux

cnrnanon. TVMSP, T. 67, )5 12, I97 .d

/?/. Kwon S.Y.,'Goldberg A.J. An Enhanc:

LPC Vocoder with No Voiced/Unvoioe

Switch. IEEE Transactions on ASoP,

vol ASSP-32, N 4, 1984.
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