Bnagumup Koetyx, Bnapumup babkun, Apryp Jlanna (Mockea)

B cTaTbe pacCMOTpeHa MeTOAuKa, a TaKXe NporpamMmmMHbie U annaparTHble
cpeacTBa ANA NOCTPOEHUSI MHCPOPMALMOHHbIX U KOHTPONMPYIOLWKUX CUCTEM
ANS Xene3Ho4OoPOXHbIX BOK3anoB U a3ponopToB; OLEeHEeHb! UX

npakTU4YecKue peanusauum.

OOpABJIEHHAA B 3aroJIOBKE 3a/a4a Ha
CAMOM JIEJI€ ABJIACTCA OMEHb ITHPOKOH H
OXBATHIBAET DOJIBIIOE YHCIIO TEXHHYEC-
KHMX, TEXHOJIOTHYECKHX, T'YMAHUTAPHBIX
H MHBIX CHCTEM. Cpen HUX BECbMa 3HaA-
YHMBbIMH, IMPAKTHYECKH BOCTpPEeOOBAH-
HBIMH, 3IKOHOMHYECKH 3(PPEKTHBHBIMH
H B TO K€ BPEMSA MPEJIMETHO IPEACTABH-
TEJAbHbBIMH ABJIAIOTCA HMHPOPMALIMOH-
HBIE U KOHTPOJIHPVIOIIHE CHCTEMBI JUIA
BOK34JIOB PA3/IMYHOI'O HA3HAYCHHA M
A3pOonopToB. PACCMOTPEB MX, Mbl MO-
AEM ONPEACINTE OOUIME YECPTHI, Olle-
HUTb 3(PPEKTHBHOCTD, ONPEAC/IUTL Oa-
30BBIC 3/IEMCHTBI, Pa3padOTKa U IIPOU3-
BOJACTBO KOTOPBIX B TE€X JIMOO MHBIX
KOMOMHAUMAX HCOOXOAMMBI /ISt TTOCT-
POCHHA U SKCIVIVATALIHU TAKHX CUCTEM.

LUnoproBan
AH®OPMALMOHHO-3BYKOBAA
CUCTEMA «UKTOP»
AR MENE3SHOOOPOXHbIX
BOK3AJIOB U ASPONOPTOB
Hpexne Becero, cucrema (3] crpources Ha
NMPHUHLHMIIAX LHDPOBON OOPABOTKH peye-
BBIX CHUrHanop. llpeacrasneHue peun B
1HppoBoA (POPME NO3BOJACT UCTIONB30-
BaATH BEMHUCTIHTEIBHYHO TEXHUKY, 0becrie-
HMBACT BO3MOKHOCTD C MAIBIMU MaTEPH-
ATLHBIMH U SGHEPICTHYCCKMMM 34ATPATAMM
CACNIATH CUCTEMY KOMMEPYCCKH TIPHB/IC-
KATENLHON, (DYHKIMOHAUILHO JOCTATOY-
HOM, YAOOHON J1A SKCTUTYATALIMMA.
BaxueAammm 31€MECHTOM CUCTEMBbL SB-
JNACTCA CEPBEP, B KOTOPOM XPAHHUTCA 3BY-
Kopaa (peyepan) Oaza, E¢ cocrapnenue
FABUCHUT OT TPECOOBAHMA MU ABIACTCA
HeMDOPMAILHBIM  TBOPYCCKUM  JICJIOM,
B npepraraemon cucreme pedcpas 6a3a
CTPOMTCA 110 METOY MAKPOKOMITHIATHB-
HOIO CUHTE3a peyun 1], naes KoTroporo
HANTOMHUHACT UACIKO U TCXHOJIOINIO MO3a-
UK. B pesy/israre noaysacres yisiorHeH-
HOEC, CAATOC NPEICTABICHNE KOHKPCTHO-

ro, NnpeJaMeTrHO-OpPHEHTHPOBAHHOIO pe-
4eBoOro Hadbopa. Kauecrso peyH rnoryya-
CTCA JOCTATOYHO XOPOLIHM (CYILCCTBCH-
HO BBIIIEC KAYeCTBAd CHHTE3a4 PEYH 110
TEKCTY). HY10o0BI OUEHHUTDL 3IPPEKTHB-
HOCTb TIPEIATracMOro peuieHus, pac-
CMOTPHUM KOHKPETHBIN MNPAKTHYCCKHH
NpUMEP CO3AAHHOH CHCTEMBI «/IMKTOpP»
A asponopra IlyakoBo-1 B CaHkr-Ile-
Tepoypre. Heodxoaumo 6bu10 cpopMm-
poBath 100 pas/iMuHbIX OOBABJICHUH 110
KOKIOMY PEHCY IIPHU IIPHIIETE H BbLICTE.
lipn nammumm 3anmucaHHbix 700 aspo-
mopToB U1 600 aBHAKOMITAHUM, a4 TAKKE
YCTBIPEX3HAYHBIX HOMEPOB PEHCOB T10-
JIYHAETCs KOTMYECTBO BAPHAHTOR OO'bAB-
neHui 100 x 700 x 600 x 10000 =420 map.
TakoBbl BO3MOXKHOCTHM cHcTEMBL s
obecrneyeHus MnoJO6HOro0 KOJMYeCTBa
OOBABICHWUI TIPU NPAMOI 3AITHCH KaK-
aoro (1,5...2 MO Ha OHO OOBABICHME)
MOTPEOOBWICSH Obl OOBEM ITAMATH BUHYEC-
Tepa nopsaaka 600...800 Teic. T6. A 3aTpa-
Thl BDEMCHH (1 MMH Ha OOBsABICHME) CO-
crasuin Ob1 800 THIC. JIET, YTO HEPEATBLHO.

Ha cozpanmne peYeBOM Oa3bI (CJIOBA-
pPsi) HA OJIHOM A3BIKE METOAOM MAKPO-
KOMITWIAAITHBHOIO CHHTE3a NOTPEOOBA-
10Ch OKOJIO TPEX MECALIEB. DTO BpeMms
ObUIO 3aTPAYECHO B TOM YHC/IEC M HA J10-
CTHKEHHC TIPHCMIEMOrO Ka4eCTBa 3BY-
YaAHHA OOBABICHUS: TIPUXOAMIOCH OCY-
WCCTBAATL 3ANUCH JITMKTOPA JI0 'rprL;x
pas. CaoBapes UIs OAHOIO sI3bIKA noay-
WICH CcOCTOAIMM M3 1600 orpeskos
(hpas u C/10B M 3aHA1 OGBEM HTAMSITH H2
BUHYCCTEPC OKOIO 80 M6, Takum obpa-
JOM, IPUMCHCHME METO/IA MAKPOKOMITH-
JATUBHOIO CMHTE3A TO3BOJIMIO YILIOT-
HUTH (CKATH) HCOOXOAMMYIO M ihopma-
LMo npumepno B 10 000 pas. Ho sro
cueé me peé. Iogobuan sanuch HHpop-
MALLHMH BECHbMA YI00HA € TOYKM 3peHMs]
OBICTPOro OOGHOBACHUS, KOPPEKIIMY,
MO EKATIHA,

PeyeBbieé TeXHONOruu B 3apayax
nocTpoeHns UH(OPMALNOHHDLIX
N KOHTPONUPYOLLUX CUCTEM

[Iporpamma, CHMHTE3UPYIOWAA OObIB-
BBITTOJIHAKOIIAA CEPBHUCHOE,
yAIOOHOE B 3KCIUTYATALIMM CPEJACTBO, 32-
HUMaeT or 1 10 2 M6 namsaTu. Peuesoi

JJCHHUA ¢H

HH(PPOBON CHHTE3MPOBAHHBIM CHIHAI C
BbIXO/1a LIAIL yCTaHOBIEHHOTO B CEpBepe
(3BYKOBAsA KAPTA WIH CIEHATH3UPOBAH-
HbIH1 LIAIL), mogaercsas Ha 3BYKOBBIC KO-
JOHKH. [lapa/uiesIbHO TaMm, 1€ 3TO HEob-
XOAHUMO, HA CBETOBOM TA0J10 (CBETOAMO/1-
Hbl€, OJIMHKCPHBICE MW HHBIC THIIbI
JUHAMHUYECCKHUX TA0JI0, MOHHTOpPbI, 11143
MEHHBIC [TAHETIU M T.JL.) YOI PYHOTCA J1aH-
HbI€ pevYeBOr MHEMOPMALIMH C KOMIIbIO-
TEpa-CepBepa U, TAKUM 00Opa30M, Opra-
HU3VETCA €AHHBbIH LEHTP YIIPABJICHHA
3BYKOBOW M BU3YA/ILHOH MH(DOPMALIMEN.

MHOroKAHANIbHAAI CUCTEMA
KOHTPONA

MHOroKaHaJIbHas CHUCTEMAa KOHTPOJIA
[2] neperoBOpOB NPEAHA3HAYECHA JIJIA 3d-
[THCH Pa3roBOpPOB C TenePOHHbIX HIH
MHUKPO(POHHBIX JIMHHH U ITOCIETYIOLIETO
npocaymuvBaHusa. E€ OT/IMYHTC/IbHAA
OCODEHHOCTL COCTOUT B JOCTYITHOCTH
U 1100010 BbIAEJIEHHOTO COTPYAHMKA.
OCHOBOHM CHUCTEMBI SBJISIETCA MHOI'OKA-
HAJIbHBIF PErHCTPATOP peYeBOr HH(OP-
MAllMH, CIIOCOOHBIF BECTH 3aITUCh O/~
HOBPEMEHHO 110 8, 16, 24 win 32 KaHa-
J1aM. ECJTH KOJIMYeCTBO KaHA/I0B OOJIBIIC,
TO MCITOJB3VIOTCA HECKOJBKO PErucrpa-
TOPOB, NOMEINEHHBIX B CTOMKY. [ IpH 3TOM
FAPAHTHPYETCA COXPAHHOCTD BCEX 3aITH-
CAHHBIX Pa3rosopos a0 180 CyToK IO
KOKJAOMY KaHWTY (JJIMTEJIBHOCTD 34ITHUCH
MOJKET ObITh M3MEHEHA IO YCJOBHAM
MPOEKTA). 3aIMCh BEACTCS HA KECTKHUH
MAIHHUTHBIN JIMCK KOMITBIOTECPA-PErucT-
paTtopa pe4dyeBoyt mHGoOpmalMu € BO3-
MOKHOCTBIO BOCIIPOM3BEACHHA KAK Hd
CAMOM PErucTparope, Tak 1 Ha yAaICcH-
HOM KOMITBIOTEPE OJIL30BATES 110 J10-
KAUIbHON BBIMMCUINTEIBHOM ceTh. MHO-
TO/IHCBHASA 3aMTUCh PA3roBopos, 00/IbIIOC
IO KAHWIOB M 9KOHOMHOE HUCITOIb30-
BAHHC JIOKAILHOM ceTH st ¢é 0CBODOK-

ACHHSL B LICJBIX OMNEpaTruBHOM repeian

MH(POPMALMH JIUKTYIOT MCIIOIB30BAHNC
MCTO/IOB KOMITPECCHM peun B PeaIbHOM
BPEMCHM, T.C. BOKOAEPOB,
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[Tpr 3TOM BOKOJACPbLI JO/KHDBI OBITH
KOMITAKTHBIMH, SHEPro3KOHOMHYHDI-
M1, C BBICOKMM Ka4€CTBOM CHHTE3MPO-
BAHHOHM PEYH, B IMCPCIICKTHUBEC — TTOME-
NOZAIMHMIIEHHBIMHY (MMCECTCS B BHJTY 34-
HIHTAa OT AKYCTHYCCKHMX H JIMHCHHBIX
[MOMEX B TEX CAYYAAX, KOT/Jla JIOKAJIbHAsA
CCTh UCITOJB3VET PAIMOKAHAJIBI ).

HU3KOCKOPOCTHOU BOKOMEP
JI1s1 CGKAaTHUA PeYMr B MHTEPECAX MHO-
rOJJHEBHOI'O M MHOTOKaHAaJIbHOrO Xpa-
HEHHS TIEPErOBOPOB, IKOHOMHOI'O HC-
MOJIB30BAHHSA JIOKAJIBHOH CETH, Ka4ecCT-
BEHHOT'O BOCIIPOU3BEACHHA PEYECBOH
nHpOpPMAIIHH, KOMIIAKTHOI'O IOCTPOE-
HUS Arraparypsl, coemectTumon c I1K, a
TAKOKE UIA APYTHUX 33/1a4 PEYEBBIX TCX-
HOJIOTUMH OBUIM pa3padoTaHbl Pa3Iny-
HBIC (T1I0 CKOPOCTAM, METO/IAM IIPe0dOpa-
30BAHHA PEYH, IMOMEXOYCTOHYHBOCTH,
METO/JaM peanu3anuM (OJUH HJIH HE-
CKOJIBKO BOKO/JIEPOB HA KPHUCTAJUIEC)) Ba-
PHAHTBI BOKOAEPOB. OHM IIPEJICTABIIE-
HbI Ha canTe www.dsp.sut.ru, e KpaTrko
VKA3aH METOJI KOMIIPECCHH, YHCJIO BO-
KOJICPOB HA KPUCTAIJIE, BUJ PEKOMEH/1a-
[IMU HWJIH OPMUIHMHAJIBHBIA AJITOPHUTM,
[IPUBEJACHO 3BYYAaHHE PEYMU B H/ICAIb-
HOM KaHAJI€ U B PAJE CJTYYa€eB IMPH HAJTU-
UM 1ryMa (mrym Oe1bld WIM KOPPEIH-
POBAHHBIN C 3aJIaHHBIM VPOBHEM). Bce
PDEATM3AIIMM BBIMIOJIHEHBI HA NPHOOpax
(bupmer Texas Instruments. IIpumeHH-
reJIbHO K paccMaTpyUBaEeMOM 3a/1a4e Obl-
T TIPOBEAEHBI UCTIBITAHHUA PA3JTMYHBIX
THUITOB BOKOJAEPOB IO COBOKYITHOCTU I1a-
DAMECTPOB: KAYE€CTBO PEYH, CJIOKHOCTD,
CTENMEeHb CKATUA (CKOPOCTh) U BBIOpaHa
pekomenaanma I'TU G 729, koTopas pea-
M30BaHa Ha npoueccope TMS320C54 ¢
OTNITUMM3AIIMENH KOJa. DTa PEKOMEH]IA-
M 0OeCIIeYnBaeT CKOpoCTh 8 KOHT/C,
YTO IKBUBAJIEHTHO CXKATHIO B BOCECMb
pa3 1o cpaBHeHMUIo ¢ 64 Kour/c, a onTu-
VIHM3allHs KOJA IMO3BOJIWJIA PEAJTN30BATD
Ha OJJHOM KpHCcTa/uie (OAHOM YHIIC) BO-
CEeMb KOJICPOB (0€3 1IeKOAEepPOB) U TAKHUM
0OOPA30M CAe/IaTh IU1aThl HA 8, 16, 24 1 32
kaHanda. Jlekogepsbl K€ BBIIMOJHCHBI HA
[IK B BuJC nporpaMmael, KOTopas ycra-
HABJIMBAETCA HA BCEX PaA3PEHICHHBIX
[CPCOHATIBHBIX KOMITbIOTEPAX.

NPAKTUMECKME PE3YJIbTATbI

[TocMoTperh U HATJIAJHO OLUCHHUTD Ka-
4CCTBO M NPAKTHYECKYIO LIEHHOCTD CHC-
reMbl B LIEJIOM M OT/1€JIbHBIX €€ TOJCHUC-
TeM BO3MOJKHO B Pa3/IMYHBIX reorpa-
(hbmyeckmnx mecrax.

Tak, pabory cucremsl «JUKTOP» MOK-
HO 1ocMoTpers u nocaymarp B C.-lle-

TepOypre Ha MOCKOBCKOM, BUTECOCKOM
U OHHIAHACKOM JKEJAE3HOA0POKHBIX
BOK3anax v B aspornoprax ITyakoso-1 u
llynkoBo-2, B Mockse Ha Kypckom, Ka-
3aHCKOM, IlaBenenkom, CaBCJIOBCKOM
KEJIC3HOOPOKHBIX BOK3aJ1aXx, B POCTO-
Be-Ha-/Jlony na Ilmasnom u Ilpuropo/-
HOM JKCJIE3HOAOPOKHLIX BOK3aJax, B
KpacHomape Ha KeJIe3HOJOPOKHOM
BOK3as1ie Kpacunogap-1.

3a nepuoj IKCIUIyaTalmum (B TCYCHHUC
or 1 roga 1o 15 ner B 3aBUCUMOCTH OT
OOBbCKTA BHEAPEHMA) cucremMa «/Ink-
TOp» paboTana B KPYIVIOCYTOYHOM pe-
KUMC C HAAEKHOCTBIO, OIPEAC/IaeMON
HaJCKHOCTBIO ITK, 1 110 CBOMM (PYHKIIH-
OHAJILHBIM BO3MOKHOCTAM JIETKO a/1all-
TUPOBAJIACH K OBICTPOMU3MEHAIOUICHCH
OOCTAaHOBKE. Oneparopbl CBHACTE/b-
CTBYIOT: HH Y KOIO M3 HUX HE BO3HHKIO
npobsem nmpu OCBOEHMUHU padboTel C CHC-
TEMOH, 4 TOJIOCOBBIC HATPY3KH V IMKTO-
POB CHU3WIMCH B 20...50 pas.

ABTOMATHUYECKUH BBIBOJ MH(pOpMALITNH
C CHCTEMBI «/IMKTOpP» HA JHHAMHYECKHE
Ta0/JIO peatn30oBaHbl B Pocrose-Ha-[lOHY
Ha [JTAaBHOM JKEJIE3HOJOPOKHOM BOK3AJIE,
B Mockse Ha KypckoM BOK3aie U B Kpac-
Hoaape Ha Bok3ale KpacHoaap-1. Cucre-
M4 KOHTPOJISI NEPErOBOPOB BBEJACHA B
AKCIUTYATALIMIO HA BOK3A/IbHOM KOMIUICK-
ce Kpacaoaap-1 (16 06bEKTOB KOHTPOJIS),
B C.-IlerepOypre Ha MOCKOBCKOM BOK34JIC
(48 0OBEKTOB KOHTPOJIsA), HA BuTeOCKOM
BOK3a1€e (16 06BEKTOB KOHTPOJIA ), HA JIa-
JOKCKOM BOK3a/1€ (24 0oOBEKTa KOHT-
poOJIsi), B KEJIE3HOJOPOKHOM AT€HTCTBC
(80 06beKTOB KOHTPOJIs1), B MOCKBE Ha Jle-
HUHIPAACKOM BOK3wie (56 OGBEKTOB
KOHTPOJIA ), HA KEJIC3HOAOPOKHBIX BOK34-
nax r. Teepu (8 OOBEKTOB KOHTPOJIA),
r. [Terpo3aBojicka (16 O6BEKTOB KOHTPO-
), . Mypmancka (16 0ObEKTOB KOHTPO-
ns), 1. [lckoBa (8 OOBEKTOB KOHTPO/II) H
r. Bemmkue Jlykn (8 OOBEKTOB KOHTPO-
ns). B nmpouecce skcruryaraii CMCTEMbl
KOHTPOISI OTMEYEHO 3HAYMTEILHOC T10-
BBINICHUE TEXHOJOTHYCCKON U TPY/IOBOM
ANCLIMIUTMHBI PA00OTHUKOB BOK3a/1a. 11051-
BHJIACH BO3MOKHOCTH KOHTPOJIMPOBATHL U
AHATH3UPOBATH PaboOTy NMOAYMHCHHbBIX B
PEKHME PEAJIbHOTO BPEMCHH (IPAMOC
POCJIYIIMBAHUE) WINA 34 ITPOIIEAUTHH
nepHo BpeMeHu (IMMPOCMOTP apXMBa), a
TAKKE OBICTPO M OOBEKTHBHO PA30MPATDH
KOH(DIMKTHBIE CUTYalMH IO JKaJI00aMm
MACCAKHUPOB MPAMO HA PAOOYHX MECTAX.

[Togo6HbBIE CHCTEMBI HJIM X COCTAB-
HBIEC YACTU MOTIYT ObITH MCIOJIb30BAHBI
NMpH KOHTPOJIC CBA3H Ha y3J1aX CBA3H
CrICHHMAJIBHOIO HA3HAYEHHA, B OAHKOB-
CKMX CHUCTEMAX, IMPHU KOHTPOJIE TCXHO-

JNOTMYCCKUX MPOIECCOB, B KAOMHAX
YIIPABJACHUS TCXHUYECKMMHU OOBCKTA-

MH, B OOYYAIOHINX TPEHAKEPAX U T./L
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Lentp IOC TYT

Ludposas wHhopmayuuoHHas
L cHCcTema «[lukTop»

MpeaHa3HayeHa gns BOK3anoe, aaponopTos,
nobbIX WHbIX WHDOPMAUWOHHO-YNPaBNRA-
| WUX U WHPOPMUPYOLMX KOMNNEKCOB rpa-
XAAHCKOr0 U CNeunManHoro HasHa4yeHun

[lpuMeHeHWe MaKpOKOMNUNATUBHOIO CHHTE-
33 peyw obecnevynsaet pexopaHbie NapamerT-
Dbl CUCTEMBI.

r"_:-:‘ = lopacucTema aBTOMAaTU4ECKOro |

““F BbIBOAA WH(DOPMALMK C CHCTEMbI
I «[AUKTOP» Ha auHamuyeckoe Tabno

[logcwcTema ponyckaeT npuMmeHeHue Tabno
PaznuyHbix TUNOB. CO30aETCA ENHBIW UEHTD
yNpasneHusa 38YKOBOW U BU3yanbHOW WHAOP-
Mauuen.

W7 MHorokananbHas CHCTEMa KOHTPONS
“““ neperosopos |

[peaHazHayeHa ANA  3anWcW  pa3roBopos
C TenedOoHHbIX UNW MUKPOMDOHHBLIX NWHUKA
oaHOBpemMeHHo no 8, 16, 24 unu 32 kaHanam |
| W rapaHTMpyeT COXPaHHOCTb 3anNMCaHHbIX

pasrosopoe A0 180 pOHeW N0 KKAOMY
kaHany. Bce 3ato obecneymBaetcA 3a cyer |
npumeHexns koaexos Ha DSP TMS320C34X.

|@ HU3KOCKOPOCTHbIE KOJIEKM

MpennaraloTca KomneloTepHbie W DSP-anro-
PUTMbI, NPOrpaMmel U Ha ckopocTy b00 BuT/C -
64 xour/c.

I OHM PeanuaylTcs N0 MEXOYHapOAHLIM pe-
KOMEHAAUMAM W OPWIMHANBHLIM ANrOpuT-
Mam.

[lononHuTeNbHO NO TPebOBaHMAM 33Ka34M-
Ka 00eCnNeYMBABTCA 3aLUMTa 0T aKYCTH4ECKHX
W KaHanbHbIX WYMOB.

Ha ogvom DSP moxer ObiTb peann3oBaHo
0T 1 10 B KOAEeKoB.

[lononuuTensHas, 6onee nogpobHas wHop-
MaLMA COAEPXMTCA HA CanTe www.dsp.sulru

Caukr-Tetepbypr, Mowka, 61
(812) 571-6442, (812) 999-01/8

dspcenter@gmail.com
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