Kadenpa akyctuku Ta akyctoenekTpoHiku. Jlucuumiina «MeTonu 00poOKH aKyCTUYHUX CUTHAITIB»

JIABOPATOPHA POBOTA Ne2

MOBYJIOBA OBBI/THOI ®PATMEHTY MOBHOI'O CUTHAJTY

Meta po6oTu: 3100yTTs HAaBHUOK MOOYI0BU 00BiIHOT (pparMEHTY MOBHOT'O CUTHAIY.

TpuBajicTb BUKOHAHHS po00TH: 4 aKaJeMiYHUX TOAUHU (2 3aHSATTS MO 2 TOAUHN).

Po0oue 3aBaanus:

3unTaiiTe CBiil BapiaHT (parMEHTy MOBHOTO CHUTHAIY Ta MPOQiIbTPyHTE HOTO CMYrOBUM
¢insTpom Kaiizepa i3 mapamerpamu: fecuts = [310 360 720 770]; mags = [0 1 0]; devs = [0.001
0.001 0.001]; Fs = 22050 Iy. [ToOymyiiTe Ta MOpiBHINTE Mk CO00I0 Tpadikud CHUTHAITY Ta
pe3yabTary ioro ¢impTparii. 3po6iTh BUCHOBKHU 32 pe3yJibTaTaMU MOPIBHIHHS.

OG6uwncnith Ta mNOOymyHTe Tpadiku OOBIAHMX JBOX CHTHAJIB: MOBHOTO CHUTHajay Ta
pe3ynabTary Horo QinbTpauii, BHKOPHCTOBYIOYHM TmepeTBopeHHsa [inbOepra. Crocid
obuncneHHs nepeTBopeHHs ['pdepTa 00epiTh CaMOCTIHHO, KOPUCTYIOUNCH 1H(GOPMAIIIETO 13
JonaTkiB 10 1aHOi poOOTH.

OO6uncnith Ta mNOOymyHTe Tpadiku OOBIAHMX JBOX CHTHAJIB: MOBHOTO CHUTHaly Ta
pe3yabTary Horo ¢inbTpaiii, BUKOPUCTOBYIOUM CHUCTEMY <«JIIHIMHUH JETEKTOP-KOB3HUI
ycepenHioBay». Crioci0 Ta mapameTpu OOYHCICHb O0EpiTh CaMOCTIHHO, KOPHUCTYIOYHCH
iHpopmariero i3 JlogaTkis 10 qaHo1 poOOTH.

[ToOymyiiTe AETEKTOP TOJI0COBOI aKTUBHOCTI 13 moporom I[1=0.1 Bix Makcumymy OOBiTHOI.
3po0iTh BHCHOBOK ILOJO MPaBHJIBHOCTI MiAXoAqy 10 BuOOpy 3HaueHHs mnopory II Ta
3aMpoONOHYHTE CBOE TIPaBUiI0 BHOOPY mopory I1.

OdopmiTh 3BIT 32 pe3yapTaTaMu J1a00paTOPHOI poOOTH (MPUIMYCTHMO MATH OJMH 3BIiT Ha

opurany).

KoHTposbHi 3anuTanHs:

1.

[9S)

SIKi BUCHOBKM MOYKHA 3pOOUTH 13 MOPIBHAHHSA (POPMU MOBHOTO CUTHAJY Ta Pe3yjbTaTy HOro
binpTparii?

Sxuit crioci® o6uncnenHs neperBopeHHs [ ipOepra Bu 0Opanu Ta yomy?

Skwuii cioci® KOB3HOTO yCepeHEHHS BH 00paid Ta YOMY?

SIKi BUCHOBKH MOYKHA 3pOOUTH 13 MOPIBHAHHSA (OPMU OOBITHMX MOBHOT'O CHUTHAIY Ta
pe3yabTaTy oro (inpTpallii, 00UMCICHUX 3a JOTIOMOT0I0 TiepeTBopeHHs [ 11p0epTa Ta 3a
JOTIOMOTOF0 CHCTEMU «JTIHIWHUHN JETEKTOP-KOB3HUI yCepeTHIOBaY »?

[[o Bu MOXkeETE CKa3aTH CTOCOBHO MpaBmia Buoopy mopory [1=0.1 B neTekTopi roaocoBoi
AKTUBHOCTI?

Jonartox 1

®@inpTpanisi MOBHOIO CHTHAJY cMYroBuMm ¢inbrpom Kaiizepa

dopmyemo okTaBHUI cMyrosuii ¢insTp Kaiizepa i3 nenrpansHoto gacrtororo 500 I'm:

fcuts = [310 360 720 770]; mags = [0 1 0];

devs =[0.001 0.001 0.001];

Fs = 11025;

[p,Wn,alfa,ftype] = kaiserord(fcuts,mags,devs,Fs);
a1l = fir1(p,Wn,ftype,kaiser(p+1,alfa),'noscale');

[IpounTyeMo MOBHMIA CUTHAI ¥ QUIBTPYEMO HOTO:

[x,Fs] = wavread('speech');
y = filter(a1,1,x);
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[IpociyxoByeMO MOBHUI CUTHAJI Ta Pe3ybTaT HOTro (QiIbTparii:

soundsc(x,Fs)
soundsc(y,Fs)
JlonaTox 2

O0uncienns o06BinHoI 3a I'iib0epToM 3a nonomoror ¢pynkuii hilbert
Oyukiuis hilbert peanizye 004HMCICHHS MUIIXOM BUKOPUCTaHHS nepeTBopeHHs Dyp’e:

z = hilbert(y);
za = abs(2);

®DiapTpOBaHUI CUTHAJ Ta Oro 00BiIHA MTOKa3aH1 Ha puc. 1a Ta 10, BIAMOBITHO.

figure; plot(t,x);
figure; plot(t,y);
figure; plot(t,za);
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Oo0uncienns o0BiaHoI 32 I'ibOepTOM 32 10MOMOTI0I0 PiJILTPa TUCKPETHOTO
nepersopenHs I'iiib0epra

dopmyemo koedinieHTH (iabTpa qucKkperHoro neperBopenns ['inms6epra (L) (puc. 2):

ah = zeros(99,1);

| = 0:49;

ah(2*1+1) = 1./(2*1+1);

ahf = [-flipud(ah);0;ah]*2/pi;
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O6uucmoemo JII1T™:
y1 = filter(ahf,1,y);
Ob6uncnioemo o0BiaHY 3a ['inbOepTom Ta Oyayemo ii rpadik (puc. 3):
yo = sqrt(y.*2 + y1./2);

Sk 6aunmo, rpadik puc. 3 aeuo BiapizHA€eThCS Bix rpadika Ha puc. 16.
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[Tpuumnna B TOMY, 1110, SIK BUAHO 13 pUC. 2, MU CTBOpUIH (PinbTp, IX KoTporo Ha 49 BuOipoK 3cyHyTa
BrpaBo. Takuii GuTbTp 3arpumMye curHai Ha 111 49 Bubipok. 11lo60 kommeHCyBaTH Taky 3aTpPHUMKY,
micis GiIbTpanii HUKIIYHO 3CYHEMO Bech pe3ynbTar ¢inbTpanii BiaiBo Ha 49 Bubipok (Puc. 4):

y2 = circshift(y1,-(length(ahf)-1)/2);
yo2 = sqri(y.A2 + y2./2);
figure; plot(t,yo2);
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[MopiBHIOIOUYM Tpadiku puc. 4 Ta puc. 20, BiAMIYaEMO 1X TOTOXKHICTh. TaKUM YMHOM, MU OOUHCITUIIH
00BiaHY 3a ['imp0epTOoM ABOMa crocobamMu — NUISIXOM BUKopucTaHHsA GyHKIIT hilbert Ta muisxom
¢ poBoi pinbTparii.
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Jonartox 3
O0uncieHHs 00BiTHOI 32 I0MIOMOTI0I0 CUCTEMH «KBAAPATHYHUN JeTEKTOP-KOB3HU
yYcepeanroBai»

SIKII10 3aCTOCOBYETHCS KBAJAPATUIHHM IETEKTOP, TOMI:
[x,Fs] = wavread('speech’);
y2 =y."2;

Jlo BUXIJHOTO CHUTHally JETEKTOpa 3aCTOCOBYEMO HEpeKYPCUGHUL (Dinbmp, Wo BUKOHYE KOB3HE
yecepeonenns n=50 BUOIpOK CHTHaJy (HANMIIITL PiBHAHHS Takoro ¢iabtpa! OOrpyHTyiiTe
3Ha4YeHHs1 n=50 a0o0 oOrpyHTYyiiTE Ta 3acTOCYiiTE IHIIE 3HAYECHHA!):

n =50;
amean = ones(n+1,1)/(n+1);
y2mean = filter(amean,1,y2);

Pe3ynbTaT nmokazaHo Ha puc. 5.
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Sk anmpTepHATHBY, MOXEMO BHUKOPHUCTATH peKyPCUBHULl ycepeOoHowuul @itemp (pe3yabTaT
MoKa3aHo Ha puc. 6):

y, = —beta)y,_, +betalk,

n= 50;
beta = 1/n;
z2mean = filter(beta,[1 -(1-beta)],y2);
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Jonartox 4
JleTekTOp roJ10c0BOi AKTUBHOCTI

Jlerextop rosocoBoi akTuBHOCTI (JII'A) siBisie cOO00 MOCTIOBHE 3’ €THAHHS 00YMCITIOBayYa
OOBIZTHOI Ta CXeMH MOPIBHAHHS 13 331aHUM 1oporoM (puc. 7). Skmo oOBigHa gopiBHIOE mopory I1
abo mepeBuinye ioro, Ha Buxoai [AI'A 3’sBnserscst 1 (oauHUIS), B MPOTUBHOMY pasi Ha BUXOI
JAT'A 3’sBnsietbes O (Hyb):

1, 0G)=II;

YD=0. oy <11.

ne O(i) - i-ta BubOipka oOBigHOI curHany x(i); y(i) - curnan va Buxonui JITA.
Takum umnoM, Ha Buxoni [I'A ¢dopmyeTbcsi curHaim, 3HAu€HHS SKOTO € HYIsIMH a0o
OJIMHUISIMH.

x(i) 0(@7) y(@)
1
OO6uncneHHs [TopiBHSHHS 13 <:
00BiIHOT noporom I1 0

Puc. 7. bnok-cxema neTekTopa rojiocoBoi akTUBHOCTI




