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close all; clear all;
% input my transfer function data. x contains the fregquency, v the magnitude of the
% transfer function. Note that v is on a linear scale.

f = [40 &0 100 200 400 00 1000 2000 4000 &000 B00O 10000]°;

Hd = [0.2 0.21 0.57% 1.487 0.618 (0.329 0.421 0.107 0.455 1.069 1.995 1.387]";
nf = 12; % the number of discrete freguencies

% Compute the transfer function in dB's:

Hdb = 2Z0*logld (Hd);

% plot the data with a semilog-plot

h=gemilogx (f, Hdb, "LineWidth',2);

xlabel ("f{Hz) ', 'Font3ize',14);

vliabel{'dB', 'FontSize', 14} ;

legend('Ideal Transfer Function', 'Location', "NorthWest'):;
set (goa, 'FantSize',14);

In this section, it 1s assumed that the filter c¢an ke represented by the

sum of two bandpass filters. Observing the graph, 1t appears that there

are resonant frequencies at £ = 200 Hz, and £ = BOOQO Hz, which are the center
fraquencies of the two band-pass filters. We will start out fixing these
falues. Subsequently, we will scan through 4 loops changing the gain and

the Q0 of each of the two filters, Based on initial estimations

{and =ome trial and error), 1t 15 determined that a good range [or Che

gain and @ of the first filter is 1.1<Al<l.6, and 1 < Q1 < 3.5. For

the second filter, 1.B < A2 < 2.3, and 1 < Q2 < 3.5
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Il = 200;
2 = 1000;
fi = BOOO;
10 = 1.4;
dal 0.1;
H20) 0.2z
o L 0.05;
A30 = 1.8;
da3 = 0.1;
0l0 = 1.5;
d0l = 0.5;
Q20 = 12;
dQ2 = 0.5;
Q30 = 1;
dAQ3 = 0.5;

% Next, write the "for"™ lcoops to sweep through the gains and 0Q's. At the inner-
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moast loop, compute the mean and the varlance. Then, determine 1f the wvariance
23 than the current minimum wvalu IF 1t 1s5; update the minimum wvarliance

- "N
and store the current wvalues of Al;, Ql, AZ, and Q2.
svm = 904949.

for il=1:4
Al=A10+dA1*{(1i1=-1});
for iZ2=1:6
BRA=R20+dR2* {(12-1);
for J1=1:6
@1=010+d0Q1*{31-1);
for j2=1:6
Q2=020+dQ2* (72-1}) ;
for 13=1:4
AZ=A30+dA3*{(13-1);:
far j3=1:6
QA=030+dQ3* (§3-1);
u=0;
for kl=1l:nf
ht=hbp({f(kl),Aal,fl,0l)+hbp(f(kl), A2, £2,02) ...
+thhp (f (k1) ,A3,£3,03);
htm = 20*logll (abs (ht));
1 = u+{htm-Hdk(kl));

erd
u = usng;
sv = Oy

for kZ2=1l:nf
ht=hbp{L(k2),A1,L1,01l)+hbpi{f(k2), AZ, L2,0Z2)...
+hbhp{f(k2) A3, £3,03);
htm = 20*Logll{abs {ht));
sv = sv+ihtm-Hdb(k2)-u)"2;
end
av = sv/nt;
Lf =zv < =zvm

alm = Al;
azm = AZ;
aim = A3;
glm = Q1;
gqiZm = Q2;
gqim = Q3;
SVl = SV,
um = 1;
end
end
end
end
end

end
ena



3/21/13 4:49 PM FE:\Gednev\courses\EEZ...\matlab tutocrial.m 3 of 3

The abowve loop computed the gains and Q's that lead to the minimum

variance error within the specified range of all the wvalues (note that

these wvalues had to be played with so that a minimum fell within this range).
Next, construct a wector with the new design walues

e L S L

hdsgn = zeros(nf,1l):
for il=l:nf
hdsgn{(il}=20*logll{abs (hbp{(£(il),alm, £fl1,glm)+hbp(£f{il),aZ2m, £2,gZm}...
+hbp(£(il) ,A3,£3,03)));
end

% plot out the new design (hdsgn) and the ideal design (Hdb) wersus £:

figure(Z):

hZ2=semilogx (f, Hdb, £, hdsgn, "LineWidth', 2) :

xlabel ("f{Hz) "', 'Font3ize',14);

vlabel ('dB', 'FontS5ize', 14} ;

legend ('Ideal Transfer Fn','Optimized Design', 'Location’', 'SouthWest');
gat (goa, 'Fant3ize',14);

#finally, print <out the wvalues of the Al, AZ, Ql, and QZ that lead to the
# minimum variance error within the specified range of wvalues, Alse print

% out the wvariance error and the mean error for these values,

alm,azm,aldm, glm, g2m, q3m, svm, 1m



