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clear
close all

ep0=8. 858e-12;
muO=4e-T+pi ;

c=3e8;

f=14e9:0. 5¢9:18e9;
f_an=(max (f) +min (f)) /2;
Nf=length (f) ;

Imd=c. /f:

W=2xpi*f;

epb=15;

sigb=0.1;

rr=(5:5:45) /1000;
Nr=length(rr);
ph=(0:2:358) *pi/180;
Np=length (ph) ;
z=(-50:2:50) /1000;
Nz=length(z) ;
la=c/f_an/2/sqrt (epb) ;
R=0.05;

epb=epb+sigh. / (1i*xep0*w) ;

kb=w. *sqrt (epO*muO*epb) ;
epo=25;

sgo=0. 75;
epo=epo+sgo. / (1i*ep0*w) ;
ko=w. *sqrt (epO*muO*epo) ;
ke=ko. "2-kb. "2;
v=(2e-3) "3;

W TUTTOEEME
xa=Rxcos (ph) ;
ya=Rxsin (ph) ;

A=[1;

for i=1:Nz
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a=[xa’ ya' z(i)*ones(Np, 1)];

A=[A;a];
end

Y AT H b
f=zeros (Np, Nz, Nr) ;
load " phantom. mat

F=(Ep+Sg. / (1i*ep0+w (5))) /epo (5) ;

f(:,1:24, )=F;

W REA Ty ML HBABR

Ec=zeros (Np, Nz, Nr, Nf) ;
kw=0;
yc=0;
z¢c=0;
for j=1:Nf
for i=1:Nr
xe=rr (i) ;

r=sqrt ((xc-A(:,1)). "2+ (yc-A(:,2)). "2+ (zc-A(:,3))."2);

th=acos ((zc-A(:,3))./r);

E_inc=1i*60. /r. xexp (-1i*kb (j)*r) . *(cos (cos (kb (j) *la/2xcos (th))) —cos (cos (kb (j)*1a/2))). /sin(th) ;
aa=reshape (E_inc. *E_inc, Np, Nz) ;

Ec(:, 1, i, J)=kc () *aa*v;
AAA=TTt2(Ec(:, 1,0, J))
FFF=Fft2(f (:, 1, 1))
if kw==

figure(j)

subplot (5, 4, (i-1)*2+1)

imagesc (abs (aa). ') ;
colorbar
Y%caxis ([0 2e7])
subplot (5, 4, i*2)
imagesc (angle(aa). ')
colorbar

end
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if kw==2
figure(j)
subplot (5, 4, (i-1)*2+1)
imagesc (abs (i Tft2 (AAA. #FFF)). ") ;
colorbar
Y%caxis ([0 2e7])
subplot (5, 4, i*2)
imagesc (angle (i fft2 (AAA. #FFF)). ") ;
colorbar

end

end
end

%W BBIA T Y Mk DRERER
Es=zeros (Np, Nz, Nf) ;
figure()
for j=1:Nf
obs=0;
for i=1:Nr
sf=Fft2(Ec(:, :, i, 1))
cd=fft2(f(:, 1, 1))
obs=obs+sf. *cd;
end
Es(:, @, j)=ifft2(obs);
subplot (5, 4, (j—1)*2+1)
imagesc (abs (Es (3, 1, ))")
colorbar
subplot (5, 4, 2%])
imagesc (angle (Es (i, 1, )))")
colorbar
end

W ZEMELREPSFALOV FS R MR TEKRDHD
tic
Est=zeros (Np, Nz, Nf) ;
Sf=zeros (Np, Nz, Nr, Nf) ;
Fe=zeros (Np, Nz, Nr) ;
for j=1:Nf
Est(:, o, )=Fft2(Es(:, :, i)
for i=1:Nr
ST(:, o0, j)=Fft2(Ec(:, 1,0, i)
end
end
for j=1:Np
for i=1:Nz
y=reshape (Est (j, i, :),Nr, 1);
M=reshape (ST (j, i, :, :), Nr,Nf);
M=M.";
Fe(j, i, )=M"-1xy;
end
end
Dr=zeros (180, 51,9) ;
figure(11)
for i=1:Nr
fei=Fe(:, :, i)
yei=ifft2(fei):
Dr(:, :, i)=yei;
subplot (5, 4, 2%i) ;
imagesc (fftshift(real (yei). , 1))
colorbar
caxis ([0 2.5])
subplot (5, 4, 2% (i-1)+1) ;
imagesc (fftshift(real (f(:,:,i)).", 1))
colorbar
caxis ([0 2.5])
end

p=(0:2:358)*pi/180;
DD=zeros (1187, 24) ;
XY=[1;
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nst=1;
for i=1:9
x=round (5%i*cos (p)) +48;
y=round (5%i*sin (p)) +48;
xp=x (1) ;
yp=y (1)
D=[1 x(1) y(DOI;
for j=2:180
if x(3)™=xp || y(Q)™=yp
D=[D:[j x(J) y()11:
xp=x (J)
yp=y (i)
end
end
X=D(:,2);
Y=D(:,3);
nsp=nst+length (X)-1;
for j=1:24
DD(nst:nsp, j)=Dr (D (:, 1), j, i);
end
nst=nsp+1;
XY=[XY: [X Y11;
end
[B index]=sortrows (XY) ;
DD=DD (index, :) ;
xr=2:2:98;
yr=2:2:98;
RR=[1;
rr=[1;
for j=1:length(yr)

for k=1:length(xr)
if (xr(k)-49) "2+ (yr (j)-49) "2<46"2
rr=[rrilk j xr(k) yr(Q)11;
end
end
end
figure()
for i=1:24
dr=griddata(B(:,1),B(:,2),DD(:, i), rr(:,3),rr(:,4));
v=zeros (49, 49) ;
for j=1:length(rr(:, 1))
v(rr(j, 1), rr(j,2))=dr(J);
end
subplot (6, 4, i)
imagesc (real (v))
colorbar
caxis ([0 2])
end
toc



