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1. HHE ORI
(1) HHE
w=boxcar (N) ; Wl # 5 H

w=rectwin(N) :

(2) WTHE
w=hanning (N) ;

w=barthannwin (N) : % Modified Bartlett—Hanning window



(3) HEHE
w=hamming (N) ;

(4) FizEw 2w
w=blackman (N) :

(5) BEfE
w=bartlett (N) :

(6) JLEEH

w=kaiser (N) :



2. ESHCERINH B TR

(1) DRSS R AL
psd (x, Nfft, Fs, windows, Noverlap, dflag) :

(2) KL

periodogram(x, windows, nfft)




(3) Welchy:

pwelch (x, windows, Noverlap, Nfft, Fs) :
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(4) MTMYE

pmtm (x, nx, Nfft, Fs) ;
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3. SEERIER B TR
(1) HAMIGEAGTFARBE T 2225

[a, E]=arvyule (x, order) :

(2) Yule—-Walkeryt

pxx =pyulear ( x, order, nfft) :

(3) mRIEEAL T
Pxx=pmem (x, order, nfft) ; %#pyulearZft

(4) Burgl#
Pxx=pburg (x, order, nfft) ; % BurgiffEH %=



(5) th i ZEMMB L T ZE1E
pcov () ;

pmcov () ;
(6) T =%[a)3%

pmusic () ;

(7) FFEA) EIX

peig();



4. IRIESEH
Bila. 1. fEE (EAEE) HEIREET.

clf;f=10;

Fs=500;N=1000;

n=[0:N-1];t=n/Fs;

Lag=100;

randn('state’,0);
x=sin(2*pi*f*t)+0.6*randn(1,length(t));
[c,lags]=xcorr(x,Lag,'unbiased');
subplot(311);plot(t,x);
xlabel('t/s');ylabel('x(t)');grid;
legend(“& Mg 7 115 = x(t)");
subplot(312);plot(lags/Fs,c);
xlabel('t/s');ylabel('Rxx(t)');grid;
legend(‘15 5 ' H #H J<Rxx');
Pxx=fft(c,length(lags));
fp=(0:length(Pxx)-1)"*Fs/length(Pxx);
Pxmag=abs(Pxx);
subplot(313);plot(fp(1:length(Pxx)/2),Pxmag(1:length(Pxx)/2));
xlabel('f/Hz');ylabel('Pxx');grid;

legend ({5 = ) D2 1% Pxx');
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Bil4. 2. A HEABEVER B ARV R D Rl

clf;

t=0:0.001:0.3;
x=cos(2*pi*t*300)+cos(2*pi*t*310)+rand(size(t));
subplot(221);
periodogram(x,[],512,1000);

axis([0 500 -50 0]);

subplot(222);

window=hann(301);
periodogram(x,window,512,1000);
axis([0 500 -50 0]);
R=xcorr(x)/150000;

Pw=fft(R);

subplot(223);
f=(0:length(Pw)-1)*1000/length(Pw);
plot(f,10*log10(abs(Pw)));

title(‘ H AHR7E);

axis([0 500 -50 0]);

grid on;

subplot(224);
f=(0:length(Pw)-1)*1000/length(Pw);
pwelch(x,128,64,[],1000);

axis([0 500 -50 0]);
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Bl4. 3: 7y BerI5 A I E .

clf;

Fs=1000;

f1=60;f2=120;Nsec=256;

N=1024;

n=[0:N-1];t=n/Fs;
xn=sin(2*pi*f1*t)+sin(2*pi*f2*t)+randn(1,N);
subplot(211);plot(n,xn);

xlabel('n');ylabel('xn');grid;

w=triang(256)’;
Pxx1=abs(fft(w.*xn(1:256),Nsec).A2)/norm(w)"2;
Pxx2=abs(fft(w.*xn(257:512),Nsec).A2)/norm(w)"2;
Pxx3=abs(fft(w.*xn(513:768),Nsec).A2)/norm(w)"2;
Pxx4=abs(fft(w.*xn(769:1024),Nsec).A2)/norm(w)"2;
Pxx=10*log10((Pxx1+Pxx2+Pxx3+Pxx4)/4);
f=(0:length(Pxx)-1)*Fs/length(Pxx);
subplot(212);plot(f,Pxx);
xlabel(‘f/Hz’);ylabel(‘Tj % i /dB');grid;
title('N=256*4");
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4. 4. ARTZE

clf;

delt=0.002;Fs=1/delt;

N=2048;

t=[0:delt:delt*(N-1)];

f1=20;f2=100;
x=3*sin(2*pi*f1*t)+2*sin(2*pi*f2*t)+randn(1,N);
subplot(311);plot(t,x,'k");
xlabel('t/s');ylabel('x(t)');legend('x(t)');grid;
[a,E]=aryule(x,8);

fpx=abs(fft(a,N)).A2;Pxx=E./fpx;
f=(0:length(Pxx)-1)*Fs/length(Pxx);
subplot(312);plot(f,10*log10(Pxx));
xlabel(‘f/Hz’);ylabel(‘T)) 2 % /dB');legend('AR order=8');grid;
[a,E]=aryule(x,14);

fpx=abs(fft(a,N)).A2;Pxx=E./fpx;
f=(0:length(Pxx)-1)*Fs/length(Pxx);
subplot(313);plot(f,10*log10(Pxx));
xlabel(‘f/Hz’);ylabel(‘T)j 2 % /dB');legend('AR order=14');grid;
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f4. 5: Burgh KNGS FIMUSTICI R itk

clf;

f=0.3;

N=1024;Nfft=256;

n=[0:N-1];

randn('state’,0);
xn=sin(2*pi*f*n)+exp(-0.2*n)+randn(1,N);
[Pxx,F]l=pmem(xn,14,Nfft,Fs);
subplot(211);plot(F,10*log10(Pxx));
xlabel(‘f/Hz’);ylabel (‘D&% /dB');title('MEM order=14');grid;
[Pxx,F]l=pmusic(xn,[7,1.1],Nfft,Fs,32,16);
subplot(212);plot(F,10*log10(Pxx));
xlabel(‘f/Hz’);ylabel(‘TZ 1 /dB');title('MUSIC');grid;
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