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Cr,lcreua 3a r4HreJreKryaJrHa rluftpoBa
o6pa6orxa Ha 6raorrae.unrlr4HcKH
cvrHailn B KocMr4qecKH ycJrOBI4tl

Puneu Hedrcoe

I'lncmumym Ba Koc.ilLLtqecKtL ttsc,te)oauun, BAH

L Br,ne4eHue

flpo6neri,rare, cBtpgaHrz c I4scr'IeABaHe, Kol{Tpodl I{ npo.
rHo3apaFle Ha 3ApaBOCJIOBHOTO Clbc',foflHl4e Ha aCTpOHaBTIZTe, Ca aKTyAilHU g2
BCflKa KOCMr{qeCKa eKcneArzur4fl He3aBr4Cr4MO Or UeftuOrO BpeMerpaeHe.

3a peuanaHe Ha re3l4 3aAaqlz Ha KocMrzqecKara MeAI4ur.iHa ce HaJrara Az
Ce a3IIOr'I3BaT I{OBH nO-CT,BbpIxeHI4 HHcTpyMeHTI4, KaKBUTO ca MeTOAI{Te VI CVC-
reMl4re sa qn$pona o6pa6orxa na 6nowe4urIr4HcKH ckrrlalrr (IIOEC).

B rastz HacoKa ca HanpaBeHr.r rrr,pBr.r ycneruFur crbrrKa Il-5] . llo,toxure,u.
HI4Te p$y,'ITaTIz or Te3I4 nbpBLI orI,ITIl AaBar ocHoBaHI4e Aa ce FlanpaBv LrgBo/'
qe e ueo6xoArzMo Aa ce npoAtJrx(ar r.rsc,TeABaHr4trra e o6racrra na I{OEC.

I{e.nra l{a resLi Iz3cJIeABaFII4s ca ycbBr'prxeHcrBaFre Ha c:brqecrByBarlr4r€
H cb3AaBal{e Ha HoBLi noKo,/IeHr4a cr4creMr4 sa I{OEC sa pa6ora B r(ocMr.rqecKr.t
yc"[oBrrfl.

__Ea ^6asa'i'a Ha pe3y,nrarrire or arpo6upaHero Ha npeA,'ro>KeHr4re cr4creMrl
sa I{oDC pr rz3r{cKBaHrzrra KbM T'-EX sa pa6ora B ycJroBr.ir Ha MrzKporpaBrzraur.rfl
npk npoBe)KAaFre Ha MeAriIIr4HcKH r4sc,'reABaHlrfl Morar 4a ce o6o6qqr creAHr.rr€
HACOI(I,I 3A TgXHOTO

-.E$exrunHo rraUOEC a cuMBor'rFrara o6pa-
6orNa c ue,r cr,3AaB ryalrr,u cric.r,eMr.i sa I{OEC.

- Llsro,rssaHe Ha qa$ponn crrrHsurrHr{ npoqecopr.r c xapBapAcKa crpyKrypa
3a yBeJrr.iqaBaHe Ha r,i3rrzcrr.ire.lHara MorqHocr ].i pa6ora B pexprrvr Ha pea"rrHo
BpeMe Ha cucreMlire sa IIOEC.

- ExctpecHa Balrv1a\nfl rla pe3yJrrarr4Te or MeAnilr.rHcr(rzre rz3c./reABaHr,rrr
B ycJ:roBr.rflTa Ha KocMr,iqecKnfl IIo,[eT. /{r.rarHocrura, KqHrpoJr H nporHo3],rpaHe
Ha SApaBOCJTOBHOTO CTrCrOrrHr.re Fra acrpoHaBTure B peaJrHo BpeMe.
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u
Ba I{OEC [prz KocMr4r{ecKrz MeArzuLrHcKr]. Lrscrre/;BaHr4fl rror{asBa, rte B apx TCK-
Typara Ha BToporo rroKoJreFrrze cr4creMrz (zHre,,rerryaJIHr.r cr4creurz sa u 5c)

II. ApxureKTypa Ha cr4creMara

A. ApxutneKmApHu nputrqunu Ha opeaHusaurun
uHmeneKmlla.LHama cucmelyLa sa QOEC

Auanast,r Ha pffiy,'rrarlire or l4gtlo,r3Bal{e Ha c

rpa6na Aa 6t4ar orpaseHrz cJreAHrzre oco6euocru [E-T]:
- 3a locrrrfaHe Ha Br4coKa cKopocr Ha o6pa6oiKara rrpv

paMerprz Ha 6rzozu$opMaui{oHHiz_fi rroroK e ueo6xo4uruo eceKrz

(6no4aruzqare) . Torl ce ylpaBJrflBa or Bropr{fl KoMyHr4KauuoHeu I
r. e. or Ar.icreqepa Ha rrrvHara sa L{OEC (AruIIOEC).

Bropuar KoMyHrzKaqnorreH npouecop ynpaBJrflBa o6uesa ua aH$opru
ra [o BbrperrrHa rrr4 Ha (BIXI{OEC), xoaro cBr,psBa orAeJrHure riao4y,lz sa I{

-.Br,sMoxHocr sa pa3Bzrl4e Iz ycbBT,plxeHcrBaHe Ha crrcreMara rrp
HI{MaJiHo (ir,ro4y,rruo) LrsMeHeHr4e Ha xapAyepa u coQryepa.

E. Cmpgrcnrypa Ha dpx,umet,mupama

Crpyxrypnara cxeMa Ha crrcreMara Ba r{HTeJreKTy
qOEC (cucreua sa I{OEC - Bropo noxonenze) e rroKa3aHa na frur. l

ApxureNrypara e nocrpoeHa Fra ocHoBara Ha npuHrlrzrrr{re, Kouro c
roxeHlz s r. A. KouNperno roBa oBHarIaBa, qe ce ocbrrlecrBflBa pa3Aedrfll

H3-
HA

Ia-
a.

ts npe4,roxeHara apxlrTeKTypa reslz IIer'II,r ca [ocrl{fHarlz, Karo ca ]43
3BaHLr orAe,'rHrr MoAyJrr{ (anaparuu H npofpaMHz) sa I{OBC, cvuronsa pa-
6orra z e@eNrzeHr4 e,rreMeHrrr 3a BpbsKa a o5lren Ha rzu$oplraqlifl.ra Me)r{Ay

B xaqecreoro Ha cB'bpsBarrlfi eJreMeHrr4 Mex(Ay UOEC rz cHMBoJrHara oo-

MaKCIZIvIaJIH
MoAyJr 3a

I]a-
EC

4a 6r4e aBToHoMeH.

- BpleNara MexAy orAeJrrnrre MoAyJTr{ Ha crzcreNrara He rpl6ea 4a s
or aJrropr4rrMa ea IIOEC.

- O6nreHrr ua uH6or vIfl
HA

H:sr. r{a uH$opuaquflra MeMAy MoAyJr}rre sa I{OEC, aHailo- 
\_/urvrtrfl.br Hd r4HqJUpMaL\LLtlLa MeMAy MOAyJlllTe 3a u\uDL, aHa"rlol

HHrep$erlc u o6c.ryxnarrlHfl Mr4KpoKoMrrror:bp ce ocbrqecrBflBa c rloilrorqr
KOMyHI4KarIr4OHr{r4 ripouecop14, Kor,rro pa6ornr noA yIIpaBJreHr4ero Ha rd'Ia HV'1
MoHHrop Ha cr.rcreMara. il:npnunr KoMyHr4KaqlroHeH npoqecop cJryx{a sa rpa-
BJIeHHe ua o6lreHa Me)KAy MoAyJrr4re sa I{OEC 14 H3rorrHHr(a ua rzH$opv utrfl

P,

.r1.fl.

6C
MI4

nHQopuartrzgrlH4re ttororlr4 crropeA rexHrrr o5eu u cKopocr. Peanueupa c
paJle,rrHa IIOEC, Koqro eSeNrneno e c:bBMecreHa c.hc crzMBoJrHara o6pa6

pa6orxa e rzsnoJr3Ban IIIIIIdOEC. Toit ynpaurfiBa KoMyHr4r<ar\r4vre

?TAe:r!4re r\doAy"rl4 Ha L(OEC, rzHrep$erlca ua o6cnyxBal\r4tr Mr4KpoKoMr
(I4OMK) r.r HefoBara pa6ora ne sasrcn or aJrfoprzrrrMa Ha IIOBC n arropa

p
aM

Ha crzMBoJrH ata o6Da6orxa.
B apxr4TeKTypara Ha cr{creMara ca rieflor'rsBaHrz oceM MoAyJra sa IJ,

r{ eAr,rH o6cnyxeaq Mr.rKpoKoMrrrorrp (OMK).
B lro4y.rrare sa I{OEC ce peaJrrzsr4pa xoueefiepeH pe)KliM na o6p

sa 6asata na rlaQponvre cr4fHarHrz npoqecopu c xapBapAcKa crpyKrypa.

B. Anapam\u u tlpoepanuu cpedcmea tra cucmeryrafll

B Naqecrnoro Ha Mo.u,yJrr.r 3a IIOEC Mofar Aa ce h3-
pa.
3x,

IIO/I3Bar pasJII4qHLI quQpoBlz cI4fHaJIHI4 npoqecoplz c xapBapAcKa crpyK
ZssecrHli ca pasJrHqHLr raKHBa, xaro DSP56200, TMS320C2x, T
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KomyruxaquoHeH npoqecop (Kn)1

I,iCTEMAT 
u%?l"ff 

i"1;,#"fr #'l'Lx"f##ff ;

#ff ; 
tl"u.i&, # [, ;,u ir:H6oTf;

TMS320C5x, T9506, VSp (LEUTRON VISION). INMOS T800/B0S r4rn4
rmsT4r4t425 [B-13]

B pas,nzuura r4gcJreABaHr4s, Kr'Aero ce I{3rroJrssa IIoBC, Haft-trec,ro ce rzs-
rIoJI3Ba uuQpon cfifHarreH npouecop GCn or aHrlaficKr.rfl npeBoA ua Digital Sig-
nal Processor - DSP) or rlana TMSB20cxxk, rrpor{3BoActeo u, Qapvraia Texis
Instruments.

Tosa rpoqecop e loAxoArrlq, 3alqoTo 3a Hefo cbrrlecrByBar paspa6oreHa
nepuQepva a nHrepSerlc, ocBeH roBa r.rMa ,qo6pe pa3Br.rr co$ryep-. cxopocrra
Ha nocrreAHr4re pasnpo^crpaHeHr4 Bgpcr4a (TMS320c2x ao TMS32Ocbx) Bapvpa
B fpaHrirlr4re or 28,6.1061o 33,0.106 oreparlulr 3a ceKyHAa (MIpS) [13].B Naqecreoro Ha KoMyHr4KauaoHHH rrpoqecopu ce r43rro"rreBar craHAaprHu
16132_6urow npouecopu iNTEL 2BGi3B6 c raKroBa qecrora or 25 go b0'MHz.

.ts^ po.r_ara ua OMK ce r4srroJr3Ba npouecop iBB6 c raKroBa qecrora or 2E
Ao 50 MHz.

II. Mero.qr4Ka Ha o6pa6orNa

B o6rrlur cnyvafi 6uoleAutwscKr,rre cr4rHailv (EMC)
ce pasAeJrflr Ha p.Ba xJraca [14, 15] :

- E4Houepuu 6uoue4zrrrrHcKri cr4fHaJrrz. KrM rosn KJrac Morar Aa 6.nr,ar
orHeceHrz eJreKrpoeHue$anorpavru (EEf), eRoKr{paHu rroreHrluaJrr4 (ElI), e,rrex_
rpoMr{ofp aMrz (EMf), e"rreKrpoKapArzorp aMr{ (E Kf ), eJreKrpooKor,rorp'aMr (EOf),
aprepHa'rlHo Kp:bBHo HaJrflraHe (AKH)' qecrora Ha cbpAer{Hl,If rIyJIc (qcil),
KOX{HO C6npOTrrBJreHne;

- Bropnar x.rrac EMC ca AByMepHure. Kru Hefo ce orHacfr cr4rHalrr4 or
paAr4oJrofHqHr.r npu6opu, peHrfeHoBrz u rouorpascxu llso6paxeHna, yJrrpa-
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gByr(oBLr Hso6paxeHns, TepMot43o6pilKeutzf,: -O6o6rqeHo KT,M Togu Kaac
Aa c1 npfiqrzcrqr Bcr4r{Krz Br,rAoBe BMC, xoirio rzMar AByMepeH xapaKrep.

B nacrorq,ara crarzrfl ce pasfJlelK,qa Meroar,rrra-'sa I{OEC, l<ouro n
AJrexaT 14 Ha ABATa KilACA.

A. Paenosna*atte fta BMC c nonot4ma ua tb
qHanuS

ilprr nocrlnnane Ha czrufl,r't or 8,4 rori ce [p
nr4, cne4 Koero ce H3Btprxla quspon aBroKopeJrauuon'e
aBTOKOpeJrarllroHHr4fl . aHaJrr.i3 e pa3I]O3HaBaHe Ha

LI onpeAeJrrrHe Ha HeroBa,r,a np14HaAJrelKnocr (EEf, EOf,

3yBa B qvSpoe
.lae . ll,e.rra Ha

Qoua na ruyMa
14 Ap.).

CneA
I4CTUHCKHfl

(1)

npeo6p_as_yeauero u3xol1Hr4flr carFraJr,v(ft) npe4craBJrrrRa cy
EMC b(fr) H myM n(k) [16-1s]

x(k):b(k) In(k).

CI,ITH

a-
aHa-
aHa
EMI

HAD,.

pce-

IJljfl,

Ae-

KO

Qun-
IIJIT.
qafl.

Anroxope.naqr,roHHara SyHr<qzn rJa cyMapHr.rs crarsa,ry r(r) ce n
C VDABHCHI,ICTO

r'r'- I

(2) , cr,(i):) x(h)x(k-i),
&:0

Ilprz onpe4eJreHa cloril-rocr Ha aBror(opeJraulroHHara SyHxrlul, xoa
BaIrraBa rrpeABapr.rre,rHo 3aAaAeua crolinocr Cu*, ce npueMa, r{e roBa e
Hlzsr cLIrHaJr, B rrporaneu c.lyuari npo{eAypara npoAbr,rN{aBa.

C"ne4 raro 6a4e pasnosnar EMC rorl ce noAJrafa na uzQpona
IIe,/rTa Fra Koqro e onpeAeJrrrHe Ha HeroBaTa npr4HaA,rregHocT.

E4uoepeueuHo c Qu,rlpar\Lrtrra ce rr3BbprxBa ri cleKTpa!'reH aHaJrr43
rafr,lusupane Ha rtnSopuar\vrflra, Korro ce cbAT,p)Ka B crirHaJra. Tosa e
xoArIMo 3a cJreABarqvfl erarr Ha o6pa6orKara - eKcrrpec-aHaJrvrs Ha Ko
paHr.rre ncuxo0nszoJrorlrqHrz tlapaMerpr,r c qe,T ycraHoBffBaHe Ha 3/Ipa
HrIfl CraTyc Ha acrpoHaBTr,rTe r4 HeroBoTo rrpofHo3r4paHe.

(4)

Aro nanpzMep e
B [bpBt4 fl c,ryuali ce

(5)
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(3)

E. Qunmpa4un u cneKmpaltetr arla/tus Ha EM

@vnrparlnnra Moxe Aa ce pealrr4supa rro Hr
HarraHa. flpeuuyqecrBeuo B Tegr4 cJryqaa ce [Br]oJr3Bar ABa MeroAa Ha
rparlufl -- qn$poaa Qa"rrpaqzr, peaJrrzsrdpaHa c noMorqra ua qz$poeu
pz c xpaftna rzMrryJrcHa xapaKrepHcrHKa, 14 aAarrrrrBHa qraQpoaa Sz.rnp
MareviarprqecKlrre MoAer'rrz Ha ABara MeroAa ta $unrparil4fl. ca orpa3eH
cJreAHure rBpaSui

b(i): >- lt (tz) x (k-i),
.4
E:0

fi-l
e (i):d (t) - t h (te) x (k -i).1,

ft:0

Heo6xoAravio Aa ce n4enrz$zq,upar o-, 8- rz.rru 6-p
noJryqaBa cJIeAHr4flT o6pas (sa o-prarir,rrz):

N_l
a*(l): , h (k) u(k- i),

.-J
E:U

MA,



(6)

a npvr Bropzf Br4A sr.rflrpaqr,rq:
N-1

e"(i):d"(t) - Z h(k) u(h- i).
h:0

ExcnepniraeHraJrHo Mor{e Aa ce ycraHoBl4 sa KoI{ rufioBe EMC NaNln nu4
$nnrparlua rpn6sa Aa ce H3rroJr3Ba.

Cnexrpa"nuuflr alaJrr43 ce peaJlr.{3l,Ipa Ha 6asara Ha 6tpso npeo6pasysaHue
ua @ypue (En@),

B. Erccnpec-at-LanuJ

Excnpec-au3,r-rr.r3ar ce LisBtpruBa c rloMolqra Ha OMK.
A,nropuruure na o6pa6orKara ce onpeAe,TflT B 3atsHcl{Mocr or Br4F,a ua MeAHITI'IH-

cKI4Te I{Bc,/reABaHHr. llporuosl4paHero Ha 3ApaBoc,'IoBHzfl craryc ce ocbulecr'
BflBa B pea/rHo BpeMe Li rle 3aBrrclr or aJrroputrbMa ua I]OEC.
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