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Pedepar. B nannoii paborte mpeacTaBisiercss peanu3anys KOMOMHHPOBAHHOW CHCTEMBI IOJABJICHUS 3Xa M LIYMOBOTO CHTHAJOB C
MIOMOII[BI0 CEKIIMOHHPOBAHHOIO OJOYHOr0O aJaNTHBHOrO (DUIBTPA B YACTOTHOW 00JIACTH M ICHXOAKYCTHYECKOrO alrOpUTMa MOAABJICHHS IIyMa Ha
6aze ognoro mporeccopa TMS320C541. B nmokmame paccMaTpHBaeTCs aarOPUTM PaOOTHI CHCTEMBI, OLCHHBAIOTCS BPEMEHHBIC 3aTpaThl Ha
BEINIOJIHEHHE Pa3iMYHBIX JTalOB alrOPUTMa, IPOBOJWUTCS AHAIM3 BBIYMCIHTEILHOM CIOKHOCTH CHCTEMBI B LEJIOM, a TaKXKe HCCICTyeTcs
€MKOCTHAsI CJIOHOCTb alrOPUTMOB.

Beenenne

B mocnennue ronpl, 0COOEHHO IOCHE NPHHATHS PAIOM CTpaH 3aKOHA 3alpElIaONIero HCIOJIb30BaHUE
MOOMJIBHOTO TesleOoHa 3a pyJeM, B TEPEIBHXHBIX CPEICTBAaX CBS3M Bce OoJbliee NPUMEHEHHE HaXOIST
TPOMKOTOBOPSIINE CUCTEMEI. [Ipn MCIOIB30BaHMM TAHHBIX CHCTEM TPEOyeTcs pelIeHHe ABYX OCHOBHBIX IPOOIEM.
ITepBoii mpoOeMoit SBISETCS aKyCTHYECKOE X0 OT TPOMKOTOBOPHTENICH W BTOPOH — IITyMBI OKPYKAIOIIEH Cpebl.

Jlis momaBieHMS 9Xa M OIYMOBOTO CHTHAIa HanOoJbIIee IPUMEHEHHE HALUI KOMOMHUPOBAaHHBIE CHCTEMEI,
OCYIIECTBISIOIINE COBMECTHOE IIOAABICHMS NAaHHBIX COCTaBIMIOmMNX. Hamboupllee pacmpocTpaHEHHE ITONTydrIa
cXeMa IOCTPOEHHs] KOMOWHHUPOBAHHOW CHCTEMBI TIOAABIICHUS IITyMa M 9Xa MOKa3aHHas Ha puc. 1. Jlpyrue BapuaHTHI
MIOCTPOEHHSI KOMOMHHMPOBAHHBIX CHCTEM IIPOBE/ICHHI B padoTe [1].

HawuGonbuiee pacnpocTpaHeHre Ha CETOAHSINHHMN JEHb NPH IOCTPOCHUM IOJCHCTEMBI MOIABJICHHS 5XO
CHI'Haja HalleJl HOPMAaJM30BaHHBIM anropuTM Merona HamMeHbpmHX kBaaparoB (HMHK) [2], a mis moctpoenus
MOJICUCTEMBl TIOJABIICHHS IyMa — allTOPUTM HAa OCHOBE METOJA CIEKTpajdbHOTO BbumTaHus. Omgnako HMHK
ITOPUTM 00JIaIaeT BEICOKOI BBIYMCIMTENBHON CIIOKHOCTB, YTO 3aTPYAHSET €ro UCIOIb30BaHKE JUIS MOJABICHHS dXa
OOJIBIION JIUTENIFHOCTH, a METOJX CIEKTPAlbHOTO BBIYHTAHHS BHOCHT B CHTHAl WCKaXCHUS HAa3bIBACMEIC
“My3BIKATBHBIM”” TOHOM [3]. OT 3TUX IBYX HEAOCTATKOB TO3BOJISIET M30ABUTHCS CHCTEMA NPEUIOKEeHHAs B padboTe [4].
B nmanHOI1 cucTemMe B KauecTBE MOJCHCTEMBI MOJABICHHS X0 CHTHANA MCIIONB3YeTCs] CEKIMOHUPOBAHHBIN OJIOYHBIN
aJanTUBHBIA QUIBTP ¢ 0O0pabOTKOH CHTHama B YaCTOTHOW oOJNacTH [5], MO3BONSIOMMKA Ha TOPSAOK CHU3HTH
BBIYUCIIUTETHHYIO CIOKHOCTh CHCTEMBI, a B Ka4eCTBE IOJCHCTEMBI ITOJABICHUS IIyMa — alTOPUTM CIIEKTPAaIHLHOTO
BBIUMTAHUS C MICHXOAKyCTHIECKON MOTHBaIme [6,7], KOTOPHIi MMO3BOJSET OBBICUTh KAaYECTBO MOJABICHUS IIyMa U
OCTAaTOYHOTO 3Xa M N30aBUTKCS OT ) (deKTa “My3bIKaTLHOTO” TOHA.
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Puc.1. OmHOMUKpOGhOHHAS KOMOMHNPOBAHHAS CHCTEMa MTOJABIICHIS 9Xa M PEIaKTHPOBAHUS IIIyMa.

B nmannoii paboTe paccmaTpuBaeTCsl peajm3allis CHCTEMBI, TPEUIOKeHHON B paboTe [4], Ha 6a3e omgHOTO
DSP nponeccopa TMS320C541.

AJITOpUTM PadoThl CHCTEMBI

bnox cxema anropurMma, ONMCaHWE NPHUHUMIOB (YHKIMOHPOBAHUS OCHOBHBIX IIOJICHCTEM, a TaK JKe
Pe3yJIBTaThl MOJICIIMPOBAHMS PAOOTHI CHCTEMBI IPUBECHBI B padoTe [4].

B nmanHO# cucteme curHan oOpaGatbiBaercs Onokamu mo Q = 128 orcueroB. Ilpu 3TOM MMIyIbCHAs
XapaKTepUCTHKA aIallTUBHOTO QUIIbTpa IIHHBI N pazouBaeTcst Ha N/Q cexuuii 1 00paboTKa CHUTrHAJIa OCYIIECTBIISETCS
Mo cexkuusaM. /IS CHIKEHUS BBIYMCIUTEIFHON CIIOKHOCTH BCSI 00pabOTKa CHTHANOB HPOHWCXOAWT B YaCTOTHOMN
obOnactu ¢ ucnonp3oBanue AI1® gmunst M = 256.

Anroput™M paboThl IPEACTaBICHHONH CHCTEMBI ITOJABJICHUS 7Xa M IIyMOB OKpYKaloIIeH CpeIsl COCTOWUT U3
CIIEAYIOIINX JTAIOB:
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1.®OpMI/Ip0BaHI/Ie O110Ka BXOJHBIX HAaHHBIX X pasMEepoM M: XM,n = lXQ,;1—l XQ,nJ' l[aHHI)II/I 9Tall BBIIOJHACTCA

3a 132 MalIMHHBIX TaKTa.

2. Berancnenne JI1® BxomHoro curaama X, ,. AII®D ¢opmara 256 odopmieH B Bume mOAIpOrpaMMBbl, KOTOpast
BBI3BIBAETCS M Ha TOCIEAYIONINX dTarmax paboTel cucteMbl. [Toamporpamma JT1® BeimomHsAeTcs 32 7126 MamTuHHBIX
TakKTa

3. Berancnenne N/Q ceeprok: D, =X, ® H,, ;. Bpems Bemonnenus — N/Q*1538 MalMHHBIX TAKTOB.

N/Q
4. Pacuer curnana Ha BbIxoae ¢uibTpa npenckasarens sxa: D, = Y D,, ;. Bpems Bbmonnenns — N/Q*516

i=0
MAaIIAHHBIX TAKTOB.
5. Ycrpanenue TMKIMYHOCTH B curHaie Dy Jlasg BBITOJIHEHWS MaHHOW omepanyd OJOK TEepeBOAUTHCS BO
BPEMEHHYIO 00J1acTh, MiTafmue () OTCYETOB 3aMEHAIOTCS HYIAMHU U OJIOK MIEPeBOANTHCS Ha3all B YACTOTHYIO 00JIaCTh.
Bpewms BemonHeHus — 14328 MaIMHHBIX TaKTOB.

6. Berunciienne IO npenckasannoro sxa D'y D'Mn =D, , + WD v - Bpems Bbimonnenus — 1810

-
MAIIUHHBIX TAKTOB.
7. ®opmupoBanne 670Ka BXOOHBIX JAaHHBIX y pasMepom M: y, = lOQ anJ. Bpemst BbimonHeHuss — 132

MaIIMHHBIX TAKTa.
8. Beraucnenne J[[1® BXogHOTO CHIHANA Yy ,,. BpeMs BeimomHeHNS — 7126 MalIMHHBIX TaKTOB.

=Y, + wey,,

'

9. Beruncnenne JIIID Grnoka BXOMHBIX JAaHHBIX Yy M= ly 01 anJ: YM Bpewms

R =l
BeImosTHeHMsT — 1810 TakTOB.

10. Bolunranue W3 BXOAHOrO curHama Y’y CUrHama npenackasanHoro sxa D'y E'y = Y’M~ D’y. Bpewms
BBITIOJTHEHMSI — 518 MamTuHHBIX TaKTOB.

11. Ouenka crnekrpanbHoii mwiotHocTd MomHoctH (CIIM) curnanos E'y, Yy u D’y Bpemst Beinonnenus — 4628
MAITUHHBIX TAaKTOB.

12. Pacuer  mepemaTtoyHOW  (YHKIMH  TIOJCUCTEMBI  TOJABJICHHS  aKyCTHYECKOTO  3XO  CHTHaja:

F=(S, -8

1

=S, )/(Sy.l. =S, +S,. ) Bpewms BoinonHeHust — 5135 MalIMHHBIX TAKTOB.

e',
y 2
13. OleHKa CHEKTPaNbHOH IIOTHOCTH MomIHOCTH ocTatouroro oxa: S, =(F /(1-F)) -S,.. Bpewms

BEITTONTHEHHS — 4242 MalTMHHBIX TaKTa.

14. Onenka CIIM myma. CIIM curnana E’y; cpaBauBaercst ¢ MunuMansHoit CIIM gaHHOrO CHTHalla B TE€UEHHE
nocienaux 0,3 ¢ u HaxoauThes HoBasgs MuHManbHast CIIM. B xagectBe CIIM mryma mpHHAMAETCS MUHUMAJIBHOE U3
MOCJICHUX IISITH BPEMEHHBIX YUYaCTKOB AIUTENbHOCTHIO 0,3 ¢. Bpems BbinoHeHUs — 2242 MallMHHBIX TaKTa.

15. Ouenka, npopeKUBaHKUE U PEOPraHU3aLUs TOHAIBHBIX U IIYMOBBIX MackepoB [8]. Bpems BeinonneHus — 4648
MAaIIUHHBIX TAKTOB.

16. Pacuetr nHAMBUAYaIbHBIX NOPOrOB MackupoBaHus curHana E’y B npegenax kpurudeckux noioc [8]. Bpems
BBITIOJTHEHUSI — 3926 MaIIMHHBIX TaKTOB.

17. PacueT rnobaibpHOTO MOpoTa MAacKHUpoBaHUS Ty Ha OCHOBE WHAWBHIYAIBHBIX IOPOTOB MAaCKHUpOBaHUS [8].
Bpewms BemonHeHus — 794 MalIlMHHBIX TaKTa.

18. Pacuer B3BemmBamImed GyHKIUNA NEHCTBUTEIHLHO 3aMETHBIX McKakeHWH Hjyyp. Bpems BeimonmHenwms — 8686
MAaIIHHHBIX TAKTOB.

19. TlepuentyssHoe B3gemmBanne curnaia Ky . Gy = E'yHjnp. Bpems Beinonsenus — 1682 Takra.

20. Beraucnenne OJIII® B3BemenHoro curHana Gy W Tepenada cTapiied TMOJOBUHBI pe3ysibraTa (QyHKITUH
BBIZIAYM CHTHAJIA B JIMHUIO, KOTOpas OCYHIECTBIIICT 3amuch orcdeToB B mopT LIAIL. Bpems Bwimonnenust — 7524
MAaIIUHHBIX TaKTa.

21. PacueT MOLIHOCTH BXOJHOTO CHTHaNa Py, MOIIHOCTH IpeicKa3aHHOro 3XO curHana Py ¥ IrymMoBoro curuana
P,.. Bpems BoinonneHust — 3938 MalIMHHBIX TaKTOB.

22. IlpunsTte pemieHus O MEepUoAe TUIIMHBL. ECIM MOUIHOCTH BXOJHOTO CHTHAaja MEHbIE BEJIMYMHBI OP,, TO
MPUHUMACTCS pelleHHe 00 OTCYTCTBMH pEYEBBIX CHUTHAIOB OOOMX IUKTOPOB, M TOCICAYIOIIUE dTambl HE
BEITTONTHSAIOTCSL. BeiOop o > 1 oOycnaBimBaeTcsl MpeAroiiaraéMbIM OTHOIIIEHHEM YpOBHEW CHTHaia M Iryma. Bpems
BBIIOJIHECHHS — 8 MAlIMHHBIX TAKTOB.

23. TlpuHsiTHEe peIlIeHUsI O TMEepUoJie JBOMHOrO pa3roBopa. EcIM MOIIHOCTb BXOJHOTO CUTHAja MpPEBBILIAET
BemmunHy Y(P, + Py), To mpuHMMaeTcs pemenne 00 OJHOBPEMEHHOM Pa3roBOpe 00OMX AMKTOPOB, W MOCIEAYIOIINE
STambl He BBHIIONHAIOTCS. Beibop ¥ > 1 o0ycrnaBimBaeTcs mpemoiaraeMsIM OTHOIIIEHHEM YPOBHEH CHUTHAIA ¥ IIyMa.
Bpewms BbINONTHEHNS — § MAIIMHHBIX TAKTOB.

24. Boruncnenne 111D Goka naHHBIX €y, , = lO eQ,nJ: Eym = Yy - Dy, Bpems BemosiHenus — 526 MaIIMHHBIX

TaKTOB.

25. KoppekTupoBka OOpaTHOTO aBTOKOPPEISALIMOHHOTO BEKTOPa P'y Bxommoro curmama x [5]. Bpems
BBITIOJTHEHUSI — 2646 MAIIMHHBIX TAKTOB.

26. KoppektupoBka N/Q CEKIUil UMITyJIb,CHOW XapaKTEPUCTUKH:
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26.1. Beruucnenune OJI® ot Z = U X*M P"M. Bpewms BoinonHenust — 7393 Taxra.

26.2. KoppeKTHpOBKa MMITYJIbCHOM XapaKTepUCTHKH BO BpeMeHHoM obnactu: hg; = hg; + zo. Bpems BbimonHeHus

— 134 MamMHHBIX TAKTAa.

26.3. IlepeBoa cekuuu B 4acTOTHyI0 obnacTb. Jlust sToro cexums hg; nomonnserca Hyasmu a0 pasmepa M u
Haxoautbes ee JIT1D. Bpems BeimonHeHns — 7266 MaIIHHHBIX TAKTOB.
Takum 0OpazoM cymMMapHOE BpeMs BBITIOJTHEHHS MpOTrpamMMbl cocTaBisieT 79094+ N/Q*16847 MammHHBIX

TtakToB. CricTeMa peann3zoBana Ha mporeccope TMS320C541, KoTopbIii UMEET BpeMsl BBIITOJIHEHUSI MAIIMHHOTO TaKTa
paBHoe 25 HC. B Tabmmiie 1 mpuBeneHBI mMpeaenbHbIe BpeMeHa 00pabOTKH OJIoka BXOIHBIX IAHHBIX JUTHHOW 128

OTCYECTOB.

Tabmumna 1. [IpenensHble BpeMeHa 00paboTKM OI0Ka BXOJHBIX JIAHHBIX paBHBIM 128 orcueTam

UactoTa TucKpeTH3aiuu, [IpenenvHble Bpemst IIpenensHOE KOTMUECTBO MakcumansHoe
I'o 00pabotku 128 orcueros, MAaIIUHHBIX TAKTOB KOJHNYECTBO CEKIINH
c
8000 0,016 640000 33
16000 0,008 320000 14
22050 0,0058 232000 9

Kak BumHO W3 TaOmuibl, MPH YacToTe IUcKperusauuu 8 K[, B TOACHCTEME 3XO MOAABICHHS MOXKET
HCIIONIb30BaThCA (DUIBTP, UMEIONIMA 10 33 CeKIMid, 9TO COOTBETCTBYET MOPSAKY ¢mibTpa paBHOMY 4224. Ilpu
JaHHOM MOpsiaKe (QUIbTPa BO3MOXKHO MOAABJICHHE 9XO CHrHana UIUTeNbHOCThIO 10 0.5 c¢. Jns mopaBieHus 9xa
JUTHTENBHOCTRIO OoJiee (0.5 ¢ HEOOXOAMMO HCITOJIb30BaTh MHOTOIPOIECCOPHBIA BapHaHT JaHHOW CHCTEMBI [9].
OCOOEHHOCThIO OMHCAHHOTO BBILIE AITOPUTMa SIBISETCS TO, YTO OCYIIECTBIISIETCS paBHOMEpHAas 3arpy3ka Bcex
MPOLIECCOPOB U M30eraeTcst NPOCTH HEKOTOPBIX U3 HUX Ha OTAENBHBIX JTanax paboThL.

Takum o0pa3oM, cucTeMa SBISETCS JOCTATOYHO CIOXHOM, YTO COOTBETCTBEHHO YBEIIMYMBACT TPEOOBAHUS K
pasMepy mamsatd mnporpamMm. OnHako, TPUMEHEHHE B CHCTEME BMECTO Hamboliee paclpOCTPaHEHHOTO Ha
CCTONHAIIHUIA JCHh HOPMATH30BaHHOTO aJTOPUTMA METOJa HAMMEHBIINX KBAJPaTOB CCKIIMOHHPOBAHHOTO OJIOYHOTO
anroputMa ¢ 00pabOTKON CHTHama B YacTOTHOW OOJIACTH, TO3BOJIACT HA TOPSIOK CHU3UTH BHIYUCIUTEIBHYIO
CJIO)KHOCTBH CHCTCMEI.

EMKoOCTHasI C105KHOCTH CHCTEMBbI

Peanusanust cucTeMbl Ha OCHOBE IAHHOTO AJITOPUTMHYECKOTO OOECIICUeHMS OOyCIaBIMBaeT OONbIINE
TpeboBaHUs K 00BEMY TTaMATH JTaHHBIX:

. 512 cnoB jy1st XpaHEHUs! BXOJIHBIX CUTHAJIOB X U Y.

. 512 cnoB a1 XpaHeHHsI MOBOpadMBarommx MHOxuTenei JI1D.

.512 * N/ Q cnoB ans xpanenusa N/Q JAI1® BxogHoro curnana Xy, ;.

.512 * N/ Q cnoB ans xpanenus N/Q JI1D cexuuil UMITyIbCHON XapaKTEPUCTHKHU.

. N ci10B U151 XpaHEHHs UMITYJIbCHOM XapaKTepUCTUKH (QHILTPA BO BPEMEHHOH 001acTH.
. 5*%256 cnos nus xpanenus 5 CIIM myma.

. 512 ¢110B 151 XpaHEeHHs 06PATHOrO ABTOKOPPEIALHOHHOT0 BekTopa Py,

. 256 cnoB 1 XpaHeHUs 3HaYEHUH aOCOJIIOTHOTO TI0POTa CIBIIIMMOCTH.

Kpome mocTosiHHBIX oOmacTell mamaTH TpeOyrOTCs TakKe JONOJHHUTEIBbHBIE OO0JACTH, KOTOpBIE
UCTIONB3YIOTCSA TOJIBKO Ha OMPENCNCHHBIX 3TAlax W MOTYT OBITh 3a/CHCTBOBAHBI IS IPYTHX LEJNeil B OCTalbHBIC
otpe3ku BpeMeHu. CyMMapHbBIii 00beM TOTIOTHUTEIBHBIX 00JacTel mamsaTh coctanisier 4096 ciioB.

CrnenoBatensHO, HEOOXOJUMO HCIONB30BATh BHEUIHIOI MaMATh JAHHBIX, TaK KaK 00beMa MaMATH JaHHBIX
Ha Kkpuctame nporeccopa TMS320C541 nemocrtarouno. Bmecte ¢ TeM 00beM BCTPOCHHON MaMITH MPOTPAMM
paBHbIN 28K sBISETCS AOCTATOYHBIM Al pa3MemieHus: nporpamM. [lamare gaHHBIX B 64 KHMJIOCIOBA MO3BOJSET
peann30BaTh CHCTEMY C MOPSIIKOM CEKIMOHMPOBAHHOTO OJ0YHOTO (GHiIbTpa B YacTOTHOH obmactu He 6onee 3500, uto
MI03BOJISIET OPTraHN30BaTh ITOJABJICHUE X0 CHI'HANA JUIMTEIBHOCTHIO okouio 0.44 c.

Takum oOpazom, Ha mpemnaraeMod cucteMe Ha ©Oase onHoro mpomeccopa TMS320C541 Bo3moxHa
opranuzanys 3(Q(EeKTHBHOTO MOJABICHUS IIIyMOB OKPY)KAIOILEH Cpellbl M 9X0 CUrHaja OOJbLION AJIUTETHLHOCTH, YTO,
B CBOIO OUYepe/b, [T03BOJISICT MCIOIb30BaTh JJaHHYIO CUCTEMY HE TOJBKO B CPEJICTBAX MOOMIIBHOHM CBSI3H, HO TaKXe U
IIPU OpraHW3aldd TEJICKOH(EPEHIMHA, TA€ YacTO HCHONB3YIOTCS OONbIINME ayJUTOPHH HE BCErna HMEoLIHe
U7icaNIbHbIC aKKYCTHIECKUE XapaKTEPHCTHKH.
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SYSTEM OF AN ACOUSTIC ECHO AND NOISE CANCELLATION USING ALGORITHMS WITH
PSYCHOACOUSTIC MOTIVATION, ON THE BASIS OF ONE PROCESSOR TMS320C541
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Abstract. In the given paper the realization of a combined system of an echo and noise signals cancellation on the basis of the
partitioned block frequency domain adaptive filter and of the psychoacoustic algorithm of noise reduction is presented. The system is built on the
single TMS320C541 processor. The work considers algorithm of functioning of the system and time costs associated with implementation of its
various stages. The paper evaluates computational complexity of the whole system and analyses capacity complexity the employed algorithms.

1. Introduction

The development of mobile communications lead to increasing use of handsfree systems. The application of
these systems requires finding the solution to the two main problems. The first problem is the acoustic echo coming
from loudspeakers and the second one is a noise of the environment.

For echo and noise cancellation the combined systems realizing joint cancellation of these components are
widely applied. The most popular combined system of noise and echo cancellation is built according to the scheme
presented on Figure 1. The analysis of other variants of making the combined systems is conducted in [1].

y

Noise and residual '(n)
e(n) echo cancellation |——p

g_(n)’ D&. " Y ) » subsystem
A _
%' d'(n) 1)

Echo cancellation |« Single- and double-
subsystem talk detectors

D]< I x(n)

Figure 1. The combined one microphone system of an echo cancellation and noise reduction.

A

d(n)

The most spread algorithm for constructing the echo cancellation subsystems is normalized algorithm of least
mean squares (NLMS) [2]. The noise reduction subsystems are frequently implemented on algorithms basing on the
method of spectral subtraction. However, the NLMS algorithm has high computational complexity that hinders its use
for canceling the echoes with rather big length. At the same time, method of spectral subtraction introduces into a
signal the specific distortion called the «musical» tone [3]. The system suggested in [4] is able to avoid these two
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drawbacks. As an echo canceling subsystem it employs a partitioned block frequency domain adaptive filter
(PBFDAF) [5], that creates 10-time reduction in computational complexity of the system. Noise reduction subsystem
uses the algorithm of spectral subtraction with psychoacoustic motivation [6,7], which allows increasing the quality of
noise and residual echo cancellation and eliminates the effect of «musical» tone.

In this paper the realization of a system offered in work [4], on the basis of the DSP processor TMS320C541
is considered. The block scheme of the algorithm, description of main subsystems' work and the results of work
simulation are presented in [4].

The presented system processes signal by blocks of Q = 128 samples. To this end, the impulse characteristics
of an adaptive filter of length N is divided on N/Q sections and the signal processing is carried out by sections.
Substantial decreasing of computing complexity is achieved by processing the signals in frequency domain employing
DFT of length M = 256.

The total execution time of the program is 79094 + N/Q*16847 machine steps. The system is realized on the
processor TMS320C541 executing each machine step in 25 ns. For echo canceling at sampling rate of 8 kHz the
system allows using a filter with up to 33 sections, i.e. order 4224 filter. Given order of a filter allows making a
cancellation of echo signal with lengths up to 0.5 s.

For organization of echo cancellation with lengths more than 0.5 s it is necessary to use multiprocessor
variant of the presented system. One of the features of the given algorithm is that it allows uniform loading of all
processors and thus avoids making idle cycles on some of them.

The presented system is rather complex. It increases requests to memory size of the programs. However,
application of the partitioned block algorithm with signal processing in frequency domain - instead of the NLMS one -
allows substantial reducing of the computational complexity.

The system shows large requests to size of data memory used. The following constants are required to be
stored in the memory allocated for the system:

1. 512 words for storing the source signals x and y.

. 512 words for storing DFT twiddle factors.

.512 * N/ Q words for storing N/Q DFT of a source signal Xy .

.512 * N/ Q of words for storing N/Q DFT sections of impulse characteristics.
. N words for storing the impulse characteristics of the filter in the time domain.
. 5*256 words for storing 5 SPD of noise.

. 512 words for storing the inverted autocorrelation vector P™'y;.

. 256 words for storing the values of an absolute threshold of audibility.

Except for constant memory areas the additional space is required for use at the specific stages and can be
used for other purposes in course of other operations. Total size of additional memory area amounts to 4096 words.

Thus, designing the device requires using the peripheral data memory, because the data memory size
internally allocated in the processor TMS320C541 is 5K only. At the same time, 28K of program memory will suffice.

Data memory of 64K allows implementing the system with order of the partitioned block filter with
processing of a signal in frequency domain limited by 3500. It enables echo cancellation for echoed signals with echo
length of 0.44s.

Thus, the offered system built on the single TMS320C541 processor allows organizing the effective
environment noise cancellation and large length echo suppressing in echoed signals. These features enable
applications of the given system not only in means of mobile communication, but also during teleconferences, where
the large halls, that do not always have ideal acoustics characteristics, are frequently used.
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