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J ~ t~( ~('f { ~ ç ,~Il 'hlt):"" ,>i; 'I , 

~fl ~enOBeKa pe~b npeACTaBnfleT co6o« HaM60nee eCTeCTBeHH~~ 

BMA CBfl3M. IT03TOMY MAefl pe8nM3anMM pe~eBOrO 06~eHMfl ~e~OBeKa c M8

mMHOH ~M~neKaeT BCe 60nhmee BHMMaHMe CneUManMCTOB. B AaHHO~ pa60Te 
paCCMaTpMBaeTCfl rrporpaMMHOe M annapaTHOe o6eCne~eHMe CMCTeM~ pe~eBO

ro B~BOAa,C03AaHHO~ Ha ViliEp03B~ "3neKTpOHMKa-60". 

ABTOp~ CTaBM~M nepeA co6o~ 3aAa~y C03AaTh npOCTyro M AOCTaTO~O 

AOCTYnHym, CMCTeMY pe~eBoro B~BOAa c llenhro Mcnonb30BaHMfl ee B CHCTeje 
aBTOMaTM3anMM npoeKTMpOB8HMfl M npOM3BO~CTBa (CAITP) neqaTHHX nnaT/1 . 

Pe~eBoR BNBOA n03BonfleT pa3rpY3MTb sp~TenhH~~ KaHan BocnpMflTMfl 

MH~opManHM, KOTOpN~ AO cero BpeMeHM flBnfleTCfl OCHOBHHM llpM pa60Te c 
3KpaHHNMM TepMHH8naMM aBM, ~TO B CBOro o~epeAh CHH~aeT YTOMnfleMOC~b 

onepaTopa H J~eHbmaeT Kon~eCTBO omH6oK. 

B TO Me BpeMfl AaHHafl CMCT~Ma n03BonfleT BeCTM rrpo~eCCHOHanhHue 

HCCJre~OBaHHfl B 06naCTH paCn03H8.BaHMfl M CHHTesa pe~H, a TaKJICe MOMeT 
Hcnonb30BSTbCfl SBTOHOMHO B COCTSBe B~~cnHTenbHMX KOMnrreKCOB, 3Kcne

pHMeHT8nbHUX YCTaHOBOK H p060TH3MpOBaHH~ npOM3BO~CTB • 
ITpH pa6o~e c CAITP 3KpaH cepH~Horo ~BeTHoro TeneBH30ps Hcnonb3Y

eTCfl AEfl B~BoAa rpa~~ecKoR HH~opMallHH (~epe3 TeneBH3HOHH~~ Apa~Bep 

Hl115K (JIHP», a ero AHHaMMK - AlIR BHBo.n;a pSlIsmDC coo6IIlsIDUt. 

OnMCaHHe nporpaMM 

Bce rrporpaMMH HanHC8H~ Ha fl3~Ke CM/2/ . B TOM ~Hc~e H rrporpa~ 
pa60T~ c 6nOKaMH KAMAK, KOTo~e 06HqHO nHmyTCfl Ha ACCSMQnSpS. CHCTe
Ma peanH3yeT cneAyDIIlHe MeTO~ CHHTe3a peqn: 

HenocpeACTBeHHoro KOAHpOBaHHfl - ~OCCTaHOBneHHfl, 

nHHeRHO~ AenbTa-MOAY.n~HH, 

~SCTOTHO~ MOAYnflllHH/3 . 
B Ha~ane pa60T~ 3anpamHBaeTCfl KonH~eCTBO 6a~T,OTBOA~ ARR 

sanOMHHaHHfl pe~H. 3aTeM Ha TepMHHa~ B~aeTCfl MeH~, no KOTOpOMY MOMHO 

B~6paTb HYXH~~ BMA pa60T~. COCT&B MeHD: 4 

BBbA C MHKpo40Ha, 

B~BOA Ha AHHaMHK, 
B~HcneHHe napsMeTpoB peqH, 

~nbTpanHfl, 

caaTHe, 

1 '~).t1ib ;;~cfihin KiiCT~Tyr t 

la~:~~~~. :~( r' ~.,"~~_~.I;ra~nf' I 



- YCHJIeHHe, 
.:' BllIBO,n rpaçlJill\a na TeJI8MOHHTOp, 

- .ne~bTa-MOAYJIft~Hft, 

- qaCTOTHaft M0.nYJIftUHft, 
- SanHCb·tPaRJIa, 

- qTeHHe IfJaRJIa. 

llocJIe B~nOJIHeHHft YKaSaHHOR pa60T~ MeHD BHOBb B~8eTCft Ha Tep

MHHaJI. 

llpH HenOCpe.nCTBeHHOM KO.nHPOB8HHH-BOCCT8HOaneHHH BXO.nHO~ CHrHan 

MOaMO OT~HJIbTpOB8Tb ~ft y.naJIeHHft myMOB~ CaaTb B 2 pasa, YCHJIHTb B 

2 p8sa, sanHcaTb Ha .nHCK H T.~. CMaTHe SaRJImqaeTCft B SaMeHe .nBYX no

CJIe~OBaTeJIbHHX SHaqeHHR aMnJIHTY~ CHrHaJIa Ha HX cpe.nHee SHaqeHHe. 
3T0 npe06paSOB8HHe npaKTHqeCKH He CKaSHBaeTCft Ha KaqeCTBe BocnpOHS

Be.neHHft peqH. ~oe npe06paSOBaHHe MO~HO npHMeHftTb MHOrOKpaTHO. 

BhlBO.n rpa~HKa as TeJIeSKpe.H npOH3BO.nHTCft nOC.JIe.nOBaTeJIbHO, nopuaa

MH no 256 SHaqeHHR aMnJIHTY.n. ITpH STOM MO~HO nOJIyqHTb KonHID H306p~e
HHft c SKpaHa'Ha rpa~HqeCKOR neqaTH CM-6325. 

Pa60Ta aJIrOpHTMa JIHHeRHOR .neJIbTa-MO~JIHUHH saKJIIDqaeTCft B npe06pa

SOBaHHH SHaqeHHA aMnJIHTY~H TaK, qT06hl pa3HOCTb JID6hlX .nBYX cOCe.nHHX 
SHaqeHHA He npeBhlWaJIa e.nHHHl.l;H. 3anOMHHaHHe BMeCTO a6CO~IDTHHX .SHaqeHHA 

aMnJIHTY.n HX ~pHp~eHHR n03BOJIfteT COKpaTHTb Tpe6yeMHA 06õeM naMftTH 
B 4 HJIH 8 paa, 

llpH qaCTOTHoA MO.nYJIftl.l;HH 3anpamHBaeTCft S~aqeHHe ypOBHft 06HYJIeHHft, 
H saTeM KSJK.nOe SHatteHHe aMnJIHTy.nhl CHrHaJIa SaMeHfteTCft Ha 0.nH0 HS rpex 

llJHKcHpoBaHHHX SHaqeHHR A , ~ ,-A no CJIe.nYJOlI\eMY anrOpHTMY. fJyCTb 

a~ - ypOBeHb 06HYJIeHHft, A - llJHKCHpOBaHHOe SHaqeHHe, Tor.na 

eCJIH (MOAYJIb (a) (a~) ,TO a = \IlV 
HHaqe eCJIH (a >& ), TO a = A, 

HHaqe a = -A .• 

TaKOA KJIHnnHpOBaHHhIA CHrHaJI 3ByqHT BnOJIHe paS60pqHBO, HO HH.nH

BH.nYaJIbHhIe OC06eHHOCTH peqH'.nHKTOpa ~e He CnHmHH. BOJIbmaft eCTeCTBeH

Haft HS6hITOqHOCTb peqeBOrO CHrHaJIB. nOSBOJIfteT CEaTb npHHftTYJO HH!IJoPMaLJ;HID 

B 30-50 pa3 H TpaTHTb Ha I ceKYH.nY peqH OT 200 AO 400 6aRT TIaMHTH. 

~HHaft C~CTeMa n03BOJIfteT cos.naTb CJIOBapb CJIOB HJIH llJpa3 ~a .nHCKe 

H SaTeM,HCnOJIbSYft OT.neJIbHYID npOCTyID nporpaMMY peqeBOrO B~BO.na,pa60
TaTb C HHM Ha JID60A MamHHe, KOM6HHHPYft npe.nJIO~eHHft JID60R np0.nOHEH

TeJIbHOCTH H CJIOEHOCTH. 3T0 qHCTO nporpaMMHaft peqeBaft CHCTeN8.. 

ui 
,~ 

HOti Bb160pKH pevesoro CHrHaJIa qaCTOTa Bb160pOK .nO.JIlKHa 6b1Tb He MeHee 

Ia xrn.~acToTa BH60pKH Ia xrn ll03BOHR8T MaKCHManbHO HCllOHb30BaTb B03
MOEHOCTH nporpaMMHoR 06pa60TKH Ha SBM K CH~aeT 3aTpaTb1 Ha annapàTYPY. 

1 

ITpH TaKoA ttaCTOTe Ha npHeM H SanOMHH8HHe HJIH Bb1~atty O.nHoro 6aA
Ta MO*HO TpaTHTb He 60JIee 100MKc. Ho TaR RaK onepaTHBHafl naMftTb 

MarnHHb1.Bb1nOJIHeHa Ma MHKpocxeMax .nHHaM~eCKoA ~mIT~naMflTH, OHa Tpe6yeT 
pereHepaUHH. PereHepaUHft naMflTH npO~3BO~HTCfl c ttaCTOToA 500 Pu,H 

K~hIA UHKJI pereHepal.l;HK 3aHHMaeT OROJIO 150 MRC. 3T0 npHBO.nHT R no-
Tepe HH~opMaUHH npH BBo.ne H BhlBo.ne H, KaK peSYJIbTaT, K saMeTH~ HCRa
~eHHlIM peqH. 

~ft JIHKBHAal.l;HH STHX nOTepb B .naHHoA cxeMe HCnOJIbsyeTc~ naMRTb 
FIFO • ~ft pa60Thl .nOCTaTOqHO eMKOCTH 3ToR naMflTH Bcero B HeCKOJIbKO 
6atiT. 

C MHKpollJoHa CHrHaJI nocTynaeT Ha KoppeKTHPYIDII\~R YCHJIHTeJIb 

llJopMHpOBaTeJIb, rAe OH Y~HJIHBaeTCft c O.nHOBpeMeHHHM SaBaJIHBaHHeM BhlCO
KHX qaCTOT ( > 5 ~). lla;ree CHrHaJI nocrynaer aa 8-paSpftAHhIA AUIT, rne 

c qaCTOTOR 10 ~ npOHCXOAHT npe06pa30BaHHe aMnJIHTYAH B l.l;HllJpOBOR KOA. 
C BbIXGAa Allll KOAbI nocTynaIOT B rraMJlTb FIFO eMKOCTbIO IK6ai1T H, npoãna 

ee, qepes BXOAHoR perHCTp.6JIOKa Kll11K nocTynaIDT Ha MarHCTpaJIb MAMAK/ / 
H AaJIee B SBM.EJIOK Kll11K-sTO nOTeHl.l;He.nbH~ BXO.nHOA/BbIXOAHOR perHcTp 4. 

:.c: 
TeJIeBH30p ..q 

::s 
-< 
:.c: 

U202 

. ~ft BhlBoAa peqH SBM qepe3 MAMAR B~a~ 6aRThl Ha BbIXO.nHoA perHcTp 

6JIOKa KllI1K. ~JIee,npoRAft TIaMftTb FIFO, OHH nocTyn~T Ha UAIT, KOTOpHR
OrmCaHHe annapaTyPhI <'I 

~j 
npe06pasyeT KOAhl B aHaJIOrOB~ CHrHan c ToA lKe qaCTOTOR IO~. ~ee, 

TaK KaK OCHOBHaft·MOII\HOCTb peqeBOrO CHrHaJIa COCpe.nOTOqeH8. B npe npoAAfl ~eKTopH~ llJHJIbTp Ha 10 ~.'cHrHaJI nOCTyTIaeT Ha JIHHeRHhIR 
rAeJIaX AO 5 Rrq, TO HS Teop~MhI KOTeJIbHHKOBa CJIe.nyeT, qTO ~H a.neKB8T- BXOA YCHJIHTeJIlI 3BYKoBoro TpaKTa TeJIeBH3apa. 

2 3 



~HH~ CxeM,Y MO~HO ueHHKOM peanH30BaTb Ha O~O~ nHaTe HANAK. 
CHCTeM,Y pe~eBoro B~Bo~a ueHecoo~pa3HO BHeAPKTb Ann 06~erqeHHfi 

p86oT~ onepaTopOB 60HbmHX BHQKCHHTeHbHHX KOMnneKCOB. onepaTopoB 

npocMoTpOBo-K3MepHTenbHMX CHCTeM, nepe~aqH CpOQHHX, aBapKAHwx co06

~eHKA. ~x ~KTKBHoro HcnOHb30BaHHfi pecypCOB TBKOA CKCTe~ ee MO~

HO c~eHaTb MHorOKaHaHbHOR, 06c~HB~eA ~onbmoe QKCHO nOTpe6HTeneA. 

HcnoHb30BaHKe B03MO&HOCTeA peqeBOrO BBO~ n03BonxeT nerKO pea

HK30BaTb CKCTeM,Y BepH~KauHH rOBop~ero. T.e. onpe~eneHHX XKQHOCTH 
no cneuH~ecKMM OC06eHHOCTfiM peqH. Bo3MO&HOCTH MSmKHY B aTOM cHyqae 

c~eCTBeHHO npeBoCXO~T B03MO&HOCTH qenOBeKB. ato n03BOHxeT, HanpHMep, 

38MeHHTb MHOrOqHCHeHH~e napOHH, CHyM~He ceRqac An~ npOBepKH nonHO

MOqKA Ha Hcnonb30BaHKe BHQHCHHTenbHHX pecypCOB. 

B 3aKH~~eHHe aBTOp~ 6H8ro~ap~T H.H.rOBOPYHa aa no~ePEKy aToA 
pa6o~. 
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PI 1-86-778roplIKoa B.A•• IIaxONO•.B.B. 

PeqeBOA -OA A1IJI _ipo3BH 


Ha 	Nllitp03BK 1t3neK'l'Pomma-60" C03AaHa CJlCTeMa peqe»oroBIIIBo• 
AS A1IJI BCUQn&SOBaaBBB CADP DeqaTBYX DDaT C ~enb» pasrpysE8 
SpBTem.soro KaHaRa BOCupSBTH.. HH4IoPM&{HH. AlmapaT}'pa _Maeaa 
a CTaH,QapTe KAHAK, paCSoTaeT C qaCTOTOA BiltSOpltH peqeBOrO CHl'aa
na 10 It""'. olSeCDequa8eT RUODDeHlle A8IIHWX up- pereaep~ nSMJI 
TH 3BM.. IIporp8lOU H8IDICaaw aa BSllllte CH, peanHSyaoT MeTO,r:u.r lIeDO 
pe,qcTBeHBOrO tcoAllPOa8.HHB-BOCCTaHOBJIeBHB, lDlJleAHoA A8JJloTa..,.MO.u;y
IIB~, 1!I8CTOTBoA MOA~. CRCTeNa DOSBOJJBe'!' C03AaTl> enOBaplt 
aa "CKe /TpaTB OKono 300 CSaAT sa I c pe'lH/. ItOTOPW M01DJO HC
DOIllfSosaTl> aa APyrax 311M. COCTaBltJIB &y1IHIoIe peqeBllle cood_HRB. 

PaCSOTa BWnOJJBeaa a naCSopaTOpHR BW'IHCllBTenbaoA TeXBHKH H 

aBTOMaTHS~ H llat'iopaTopHH JlAepHYX peakQ;IIA OHJIH • 


Coo&ueIme OIMJuaie&lloro IIBC11Il')'t& JUlepIIIIIX ~. Jly&Ia 1986 

Pll-86-778 
Speech Output System for Micro-Computer 
Gorshkov V.A•• Pakhomov V.L. 

~peech output system has been created on "Elektronika"-60" 
micro-computer for the use in CAD/CAM of printed circuit boards 
in order to discharge spectators'channel of information percep
tion. The equipment has been made in CAHAC .standard. operates 
with 10·kBz speech output sftmPling rate, provides for the data 
acquisition at regeneration of the computer memory. The prog
rams are written in "e" language, realize the following methodd: 
of direct encoding - decoding, linear delta mdulation, frequetl 
cy modulation. The systea permits to create vocabulary on disc 
(about 300 bite/s of speech) which could be implemented on 
other computers by compling necessary speech ~ommunications. 

The investigation haa been performed at the Laboratory of 
Computing techniques and Automation, and Laboratory of Buclear 
Reaction.-, JIRJl. 
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