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f(Hz) 001 002 0.03 004 005 006 007 0.08
Am 075 074 074 073 072 070 0.69 0.68
Phi —0.06 —0.12 —0.17 —0.23 —0.28 —0.33 —0.38 —0.45
f(Hz) 010 013 0.20
Am 075 074 0.74
Phi —0.52 —0.63 —0.82
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FAEWIE. AfAIMatlabEFE Fexample22.mj

clear all;
w=[0.01,0.02,0.03,0.04,0.05,0.06,0.07,0.08,0.1,0.13,0.2].*2.*piff $E
Am=[0.75,0.74,0.74,0.73,0.72,0.70,0.69,0.68,0.64,0.59,0.48]; & 543 I*
Phi=[-0.06,-0.12,-0.17,-0.23,-0.28,-0.33,-0.38,-0.45,-0.52,-0.63,-0.82f 56
I

P=Am.*cos(Phi); VBN D VES kA
Q=Am.*sin(Phi); o TEDIVE S kil
H=P+i.*Q; o9 &< Mo [z 5 14

[n,d]=freq2levy(H,w,2,1); %LeViESRi R4l E&
[n1,d1]=invfreqs(H,w,1,2); Y 2485 ISR SFIHEIS EEL
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X, BREFUOT

function [num,den]=FREQ2LEVY (H,w,na,nb)
% FREQZ2LEVY Analog filter weighted least squares fit to frequency
% response data by Levy algorithm
% [NUM,DEN]=FREQZ2LEVY (H,W,NA,NB) gives real numerator and denom-
inator
% coefficients NUM and DEN of orders NB and NA respectively, where
% H is the desired complex frequency response of the system at
% frequency points W, and W contains the frequency values in radians/s.
% FREQZ2LEVY yields a filter with real coefficients. This means that
% it is sufficient to specify positive frequencies only; the filter
% fits the data conj(H) at -W, ensuring the proper frequency domain
% symmetry for a real filter.
P=real(H); Q=imag(H); M=length(w);
for i=1:2:na+nb+1
L@i))=sum(w.” (i-1)); S(i)=sum(w.” (i-1).*P);
S(i+1)=sum(w.” i.*Q); U(i+2)=sum(w.” (i+1).*(P.” 2+Q." 2));
end ii=[1,1];
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fori=1:na ii=[ii -ii(2*1-1:2*1)]; end
Gxx=L(1:na).*ii(1:na);
Gxy=S(2:nb+2).*ii(1:nb+1); Gyy=U(3:nb+3).*ii(1:nb+1);
fori=1l:na-1

Gxx=[Gxx; -Gxx(1,2:na) L(na+i)*ii(na-i)];

Gxy=[Gxy; -Gxy(i,2:nb+1) S(nb+2+i)*ii(na-i)];
end
fori=1:nb

Gyy=[Gyy; -Gyy(i,2:nb+1) U(nb+i+3)*ii(nb+1-)];
end
G=[Gxx, Gxy; Gxy’, Gyy];
V=[S(1:na).*ii(1:na), U(2:nb+2).*ii(1:nb+1)]’;
V1=inv(G)*V; num=V1(nb+1:-1:1)’; den=[V1(na+nb+1:-1:nb+2)’ 1];
num=num/den(1); den=den/den(1);

freq2levyeR I H, H,w,na, nbANSE, num,denAIHS¥, HE

AR R Z fa RHERERE R, WHRM T ZRBIBHER.
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