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Example: Steps 1, 2, 3: Hand-fitting of dispersion fcn

% dispersion diagram information
(

if( exist('dispersion.txt', 'file') )

DP = load('dispersion.txt');

fx = DP(:,1);

vX = DP(:,2);
else

fx = [ 0.000, 0.005, 0.010, 0.020, 0.030,
0.070, 0.080, 0.090, 0.100, fmax 1';

vx = [ 4.000, 3.990, 3.980, 3.970, 3.960,
3.920, 3.910, 3.900, 3.890, 3.500 ]°';
end
Nx = length (f£x);
vpos = interpl (fx,vx, fpos, 'linear', 'extrap');
vfull = [vpos', fliplr( vpos (2:Nf-1)"' ) 1';

% linear coefficient of proportionality
c = max (abs(dstal)) / max(abs(dsta2));

% perturb dispersion
[fn, vn] = ginput(l);
if(

ef = (fx-fn) ."2;

[efmin, J] = min(ef);

vx(j) = vn;

Nx = length (f£x);

vpos = interpl (fx,vx, fpos, 'linear', 'extrap');
vfull = [vpos', fliplr( vpos (2:Nf-1)"' ) 1';

% advance phase of station 1

dtildea = fft(dstal);

x = rcstal - rcsta2;

dtildead = dtildea .* exp( i*x*w./vfull );
da = real(ifft( dtildead ));

= c*dsta2 - da;
E = e'*e;
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Example: Step 4: Gradient Method to fine-tune dispersion fcn

% setup fft, distance
dtildea = fft(dstal);
x = rcstal - rcsta2;
alpha = 0.05;

cl = 0.0001;

c2 = 0.9;

tau = 0.5;

% error and its gradient at the trial solution

gradkEQ = zeros (Nx,1);

gradEg = zeros (Nx,1);

vx0 = vx;

vposO = interpl (fx,vx0, fpos, 'linear', 'extrap');
vfull0 = [vposQ', fliplr( vposO(2:Nf-1)" ) 1°';
dv = 0.01;

dtildead0 = dtildea .* exp( i*x*w./vfullQ );
dal0 = real (ifft( dtildeadO ));

e0 = c*dsta?2 - da0;

E0O = e0'*e0;

for j=[1:Nx]

vxp = vx0;

vxp (J) = vxp(])+dv;

vposp = interpl (fx,vxp, fpos, 'linear', 'extrap');
vfullp = [vposp', fliplr( vposp(2:Nf-1)' ) 1';

dtildeadp = dtildea .* exp( i*x*w./vfullp );
dap = real (ifft( dtildeadp )):

ep = c*dstaz2 - dap;

Ep = ep'*ep;

gradk0 (j) = (Ep-EO0) /dv;
end
Niter=40;
for iter = [1l:Niter]

v = —gradE0 / sqgrt (gradk0'*gradkQ) ;
% backstep
for kk=[1:10]
vxg = vx0+alpha*v;
vposg = interpl (fx,vxg, fpos, 'linear', 'extrap');
vfullg = [vposg', fliplr( vposg(2:Nf-1)' ) 1°';
dtildeadg = dtildea .* exp( i*x*w./vfullg );
dag = real (ifft( dtildeadg ));
eg = c*dstaz2 - dag;
Eg = eg'*eg;
for j=[1:Nx]
VXp = VXJg;
vxp (j) = vxp(7j)+dv;
vposp = interpl (fx,vxp, fpos, 'linear', 'extrap');



end

vfullp = [vposp', fliplr( vposp(2:Nf-1)

) 1"

dtildeadp = dtildea .* exp( i*x*w./vfullp );

dap = real (ifft( dtildeadp )):
ep = c*dsta2 - dap;
Ep = ep'*ep;
gradkEg(j) = (Ep-Eg)/dv;
end
if( (Eg<=(E0 + cl*alpha*v'*gradk0)) )
break;
end
alpha = tau*alpha;
end
% change in solution
Dvx = sqgrt( (vxg-vx0)'* (vxg-vx0) );

Q

% update
vx0=vxg;
EO = Eg;
gradkEO = gradEg;

if( Dvx < 1.0e-6 )
break;

end

fprintf ('Error for iteration %d is %e\n', iter,

EO) ;
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