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连载 375：利用 matlab 计算循环卷积

>> N=8;>> n=0:1:7;>> Xn=[2 2 2 2 0 0 0 0];>> Yn=[0 1 2 3 4 5 6 7];>> Sn=circonv(Xn,Yn,N);>> 
subplot(311);stem(n,Xn);>> subplot(312);stem(n,Yn);>> subplot(313);stem(n,Sn);

连载 376：时域相乘相当于频域做循环卷积



>> N=8;
>> x=[2 2 2 2 0 0 0 0];
>> y=[0 1 2 3 4 5 6 7];
>> s=x.*y;
>> n=0:1:N-1;
>> X=dft1(x,N);
>> Y= dft1(y,N);
>> S1=dft1(s,N)
>> S2=circonv(X,Y,N)/N

S1 =

Columns 1 through 5 

12.0000

-2.8284 - 9.6569i

-4.0000 + 4.0000i

2.8284 - 1.6569i

-4.0000 - 0.0000i

Columns 6 through 8 



2.8284 + 1.6569i

-4.0000 - 4.0000i

-2.8284 + 9.6569i

S2 =

Columns 1 through 5 

12.0000 - 0.0000i

-2.8284 - 9.6569i

-4.0000 + 4.0000i

2.8284 - 1.6569i

-4.0000 - 0.0000i

Columns 6 through 8 

2.8284 + 1.6569i

-4.0000 - 4.0000i

-2.8284 + 9.6569i

连载 377：验证频域循环卷积定理





>> fs=400;%采样频率

>> T=0.04*16;%截取时间长度

>> N=T*fs;
>> t=0:1/fs:T-1/fs;
>> x=cos(200*pi*t);
>> y1=ones(1,N/8);
>> y2=zeros(1,N*7/8);
>> y=[y1 y2];
>> s=x.*y;
>> n=0:1:N-1;
>> S=dft1(s,256);
>> subplot(211); stem(n,abs(S), '.');
>> axis([0 256 -10 20]);
>> subplot(212); stem(n,angle(S), '.');
>> axis([0 256 -4 4]);

>> fs=400;%采样频率

>> T=0.04*16;%截取时间长度

>> N=T*fs;
>> t=0:1/fs:T-1/fs;
>> x=cos(200*pi*t);
>> y1=ones(1,N/8);
>> y2=zeros(1,N*7/8);





>> y=[y1 y2];
>> s=x.*y;

>> n=0:1:N-1;
>> X=dft1(x,256);
>> Y= dft1(y,256);
>> S1=dft1(s,256);
>> S2=circonv(X,Y,N)/N;
>> subplot(211); stem(n,abs(S2), '.');
>> axis([0 256 -10 20]);
>> subplot(212); stem(n,angle(S2), '.');
>> axis([0 256 -4 4]);

>> S=S1-S2

S =

1.0e-012 *

Columns 1 through 7 

0.0941 - 0.2527i

0.0388 - 0.2853i

-0.0333 - 0.2851i

-0.0959 - 0.2465i

-0.1277 - 0.1805i

-0.1187 - 0.1132i

-0.0758 - 0.0693i

Columns 8 through 14 

-0.0236 - 0.0649i

0.0124 - 0.0954i

0.0121 - 0.1389i

-0.0208 - 0.1686i

-0.0689 - 0.1664i

-0.1046 - 0.1295i

-0.1076 - 0.0774i

Columns 15 through 21 

-0.0782 - 0.0347i

-0.0285 - 0.0233i

0.0138 - 0.0470i

0.0255 - 0.0929i

0.0010 -



 0.1321i

-0.0449 - 0.1442i

-0.0897 - 0.1195i

Columns 22 through 28 

-0.1050 - 0.0682i

-0.0819 - 0.0206i

-0.0341 + 0.0013i

0.0163 - 0.0157i

0.0399 - 0.0620i

0.0252 - 0.1114i

-0.0222 - 0.1370i

Columns 29 through 35 

-0.0751 - 0.1231i

-0.1048 - 0.0722i

-0.0940 - 0.0160i

-0.0444 + 0.0208i

0.0163 + 0.0138i

0.0561 - 0.0329i

0.0527 - 0.0953i

Columns 36 through 42 

0.0059 - 0.1383i

-0.0597 - 0.1350i

-0.1072 - 0.0878i

-0.1099 - 0.0152i

-0.0616 + 0.0408i

0.0139 + 0.0493i

0.0762 + 0.0021i

Columns 43 through 49 

0.0910 - 0.0793i

0.0449 - 0.1421i

-0.0384 - 0.1650i

-0.1161 - 0.1175i

-0.1410 - 0.0243i

-0.0965 + 0.0652i

0.0055 + 0.1053i

Columns 50 through 56 





0.1136 + 0.0614i

0.1638 - 0.0440i

0.1293 - 0.1656i

0.0118 - 0.2336i

-0.1306 - 0.2021i

-0.2198 - 0.0633i

-0.1890 + 0.1190i

Columns 57 through 63 

-0.0272 + 0.2576i

0.2152 + 0.2589i

0.4405 + 0.0973i

0.5413 - 0.1954i

0.4394 - 0.5471i

0.1412 - 0.7798i

-0.2682 - 0.8331i

Columns 64 through 70 

-0.6501 - 0.6191i

-0.0249 - 0.0277i

0.0178 - 0.0497i

0.0089 - 0.0835i

-0.0204 - 0.0870i

-0.0351 - 0.0639i

-0.0355 - 0.0311i

Columns 71 through 77 

-0.0182 - 0.0124i

0.0029 - 0.0111i

0.0176 - 0.0282i 

0.0202 - 0.0507i

0.0044 - 0.0639i

-0.0169 - 0.0662i

-0.0340 - 0.0524i

Columns 78 through 84 

-0.0335 - 0.0289i

-0.0181 - 0.0102i

0.0041 - 0.0095i

0.0225 - 0.0231i

0.0240 - 0.0469i



0.0111 -



 0.0637i

-0.0138 - 0.0673i

Columns 85 through 91 

-0.0311 - 0.0524i

-0.0338 - 0.0282i

-0.0195 - 0.0095i

0.0050 - 0.0052i

0.0242 - 0.0187i

0.0285 - 0.0421i

0.0142 - 0.0617i

Columns 92 through 98 

-0.0082 - 0.0657i

-0.0269 - 0.0537i

-0.0332 - 0.0313i

-0.0203 - 0.0093i

0.0035 - 0.0031i

0.0249 - 0.0145i

0.0320 - 0.0380i

Columns 99 through 105 

0.0195 - 0.0601i

-0.0031 - 0.0676i

-0.0244 - 0.0574i

-0.0325 - 0.0329i

-0.0223 - 0.0089i

0.0024 - 0.0002i

0.0256 - 0.0097i

Columns 106 through 112 

0.0362 - 0.0331i

0.0275 - 0.0573i

0.0027 - 0.0670i

-0.0211 - 0.0575i

-0.0326 - 0.0338i

-0.0224 - 0.0092i

0.0012 + 0.0031i

Columns 113 through 119 

0.0278 - 0.0051i



0.0406 -



 0.0293i

0.0328 - 0.0555i

0.0092 - 0.0691i

-0.0178 - 0.0620i

-0.0314 - 0.0375i

-0.0251 - 0.0101i

Columns 120 through 126 

0.0002 + 0.0053i

0.0283 - 0.0005i

0.0438 - 0.0250i

0.0392 - 0.0535i

0.0151 - 0.0709i

-0.0147 - 0.0655i

-0.0314 - 0.0421i

Columns 127 through 133 

-0.0273 - 0.0111i

-0.0029 + 0.0079i

0.0288 + 0.0051i

0.0498 - 0.0193i

0.0469 - 0.0518i

0.0228 - 0.0728i

-0.0102 - 0.0711i

Columns 134 through 140 

-0.0325 - 0.0463i

-0.0311 - 0.0123i

-0.0066 + 0.0116i

0.0299 + 0.0112i

0.0547 - 0.0132i

0.0557 - 0.0494i

0.0322 - 0.0761i

Columns 141 through 147 

-0.0051 - 0.0772i

-0.0329 - 0.0519i

-0.0360 - 0.0146i

-0.0100 + 0.0152i

0.0303 + 0.0197i

0.0611 - 0.0061i

0.0666 - 0.0462i





Columns 148 through 154 

0.0423 - 0.0807i

-0.0013 - 0.0858i

-0.0360 - 0.0601i

-0.0426 - 0.0164i

-0.0173 + 0.0220i

0.0300 + 0.0308i

0.0701 + 0.0050i

Columns 155 through 161 

0.0821 - 0.0416i

0.0562 - 0.0850i

0.0071 - 0.0979i

-0.0382 - 0.0716i

-0.0537 - 0.0210i

-0.0271 + 0.0294i

0.0283 + 0.0471i

Columns 162 through 168 

0.0812 + 0.0205i

0.1026 - 0.0371i

0.0769 - 0.0933i

0.0169 - 0.1175i

-0.0446 - 0.0916i

-0.0711 - 0.0263i

-0.0451 + 0.0406i

Columns 169 through 175 

0.0250 + 0.0725i

0.0990 + 0.0465i

0.1373 - 0.0251i

0.1126 - 0.1070i

0.0360 - 0.1503i

-0.0531 - 0.1263i

-0.1017 - 0.0422i

Columns 176 through 182 

-0.0804 + 0.0591i

0.0140 + 0.1221i

0.1312 + 0.1007i



0.2062 +



 0.0004i

0.1917 - 0.1328i

0.0828 - 0.2207i

-0.0675 - 0.2118i

Columns 183 through 189 

-0.1785 - 0.0846i

-0.1714 + 0.1074i

-0.0190 + 0.2675i

0.2329 + 0.2913i

0.4823 + 0.1350i

0.6022 - 0.1776i

0.5091 - 0.5418i

Columns 190 through 196 

0.2052 - 0.7923i

-0.2363 - 0.8455i

-0.6395 - 0.6430i

0.0178 - 0.0216i

0.0266 - 0.0151i

0.0320 - 0.0178i

0.0355 - 0.0160i

Columns 197 through 203 

0.0376 - 0.0178i

0.0386 - 0.0311i

0.0369 - 0.0293i

0.0326 - 0.0306i

0.0326 - 0.0287i

0.0342 - 0.0295i

0.0355 - 0.0293i

Columns 204 through 210 

0.0386 - 0.0284i

0.0409 - 0.0298i

0.0394 - 0.0333i

0.0375 - 0.0333i

0.0364 - 0.0320i

0.0382 - 0.0310i

0.0386 - 0.0308i

Columns 211 through 217 





0.0404 - 0.0308i

0.0431 - 0.0331i

0.0440 - 0.0351i

0.0447 - 0.0377i

0.0426 - 0.0366i

0.0424 - 0.0360i

0.0432 - 0.0349i

Columns 218 through 224 

0.0445 - 0.0335i

0.0477 - 0.0339i

0.0506 - 0.0355i

0.0506 - 0.0373i

0.0507 - 0.0395i

0.0505 - 0.0402i

0.0501 - 0.0401i

Columns 225 through 231 

0.0505 - 0.0375i

0.0526 - 0.0367i

0.0567 - 0.0373i

0.0593 - 0.0404i

0.0608 - 0.0440i

0.0617 - 0.0466i

0.0588 - 0.0475i

Columns 232 through 238 

0.0588 - 0.0470i

0.0600 - 0.0449i

0.0635 - 0.0436i

0.0693 - 0.0447i

0.0733 - 0.0472i

0.0753 - 0.0525i

0.0752 - 0.0570i

Columns 239 through 245 

0.0738 - 0.0598i

0.0725 - 0.0599i

0.0743 - 0.0574i

0.0786 - 0.0564i

0.0865 - 0.0580i



0.0934 -



 0.0640i

0.0971 - 0.0724i

Columns 246 through 252 

0.0976 - 0.0823i

0.0935 - 0.0882i

0.0915 - 0.0894i

0.0938 - 0.0858i

0.1044 - 0.0852i

0.1218 - 0.0914i

0.1404 - 0.1111i

Columns 253 through 256 

0.1521 - 0.1429i

0.1492 - 0.1841i

0.1264 - 0.2254i

0.0861 - 0.2555i
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连载 381：证明频域循环卷积定理〔四〕

连载 382：通过加窗减小旁瓣泄漏



>> N=256;>> y1=hann(N/8);>> y2=zeros(1,N*7/8);>> y=[y1' y2];>> n=0:1:N-1;>> stem(n,y, '.');>> axis([0 
256 0 1]);截断的过程又被称为“加窗”。加矩形窗时域数据被突然截断，因此旁瓣泄漏较大，如果加缓

变的窗，对数据进行缓慢截断就可以到达减小旁瓣泄漏的目的。

连载 383：矩形窗

>> N=32;>> y=ones(1,N);>> n=0:1:N-1;>> stem(n,y, '.');>> axis([0 32 0 1]);



>> N=32;>> y=ones(1,N);>> n=0:1:N-1;>> Y=dft1(y,N);>> stem(n,abs(Y)/max(abs(Y)), '.');>> axis([0 32 0 
1.1]);

>> N=256;>> y1=ones(1,N/8);>> y2=zeros(1,N*7/8);>> y=[y1 y2];>> n=0:1:N-1;>> Y=dft1(y,N);>> 
stem(n,abs(Y) /max(abs(Y)), '.');>> axis([0 256 0 1.1]);



>> N=4096;>> y1=ones(1,N/128);>> y2=zeros(1,N*127/128);>> y=[y1 y2];>> n=0:1:N-1;>> Y=fft(y,N);>> 
plot(n,abs(Y)/max(abs(Y)));>> axis([0 N 0 1.1]);

>> N=4096;>> y1=ones(1,N/128);>> y2=zeros(1,N*127/128);>> y=[y1 y2];>> n=0:1:N-1;>> Y=fft(y,N);>> 
semilogy (n,abs(Y)/max(abs(Y)));>> axis([0 N 0.000001 1]);>> set(gca,'YTickLabel',{ '-120' '-100' '-80' '-60' 
'-40' '-20' '0'});

连载 384：汉宁窗

>> N=32;>> y=hann(N);>> n=0:1:N-1;>> stem(n,y, '.');>> axis([0 32 0 1]);



>> N=32;>> y=hann(N);>> n=0:1:N-1;>> Y=dft1(y',N);>> stem(n,abs(Y)/max(abs(Y)), '.');>> axis([0 32 0 
1.1]);

>> N=256;>> y1=hann(N/8);>> y2=zeros(1,N*7/8);>> y=[y1' y2];>> n=0:1:N-1;>> Y=dft1(y,N);>> 
stem(n,abs(Y) /max(abs(Y)), '.');>> axis([0 256 0 1.1]);



>> N=4096;>> y1=hann(32);>> y2=zeros(1,N-32);>> y=[y1' y2];>> n=0:1:N-1;>> Y=fft(y,N);>> plot(n,abs(Y) 
/max(abs(Y)));>> axis([0 N 0 1.1]);

>> N=4096;>> y1=hann(32);>> y2=zeros(1,N-32);>> y=[y1' y2];>> n=0:1:N-1;>> Y=fft(y,N);>> 
semilogy(n,abs(Y) /max(abs(Y)));>> axis([0 N 0.000001 1]);>> set(gca,'YTickLabel',{ '-120' '-100' '-80' '-60' 
'-40' '-20' '0'});

连载 385：汉明窗

以上内容仅为本文档的试下载部分，为可阅读页数的一半内容。如要下

载或阅读全文，请访问：https://d.book118.com/668116131107006073

https://d.book118.com/668116131107006073

