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clear all;
close all;

%% Parameters

j=sqrt (-1);

R=4.8e-2;

H=R/12;

nh=H*1e3;

dv=H"3;

an=Hx (0. 75/pi) " (1/3) ;

e0=8.854e-12;  muo=pix*de-T7,

ei=[6.5; 0; 1; 3] de=[0; 10; 45; 55]; sig=[0.15; 0.15; 0.6; 0.9];

tau=11e-12;

f=[1.8e9 2.1e9]; w=2xpixf;

eb=ei (1)+de (1). / (1+j*wktau) +sig (1) . / (j*wxeo) ;

ko=w. *sqrt (muokeo*eb) ;

A = —j*muoxH"3/4/pi*w. *ko;

C = —2xj*wkmuo/3. /ko. 2. * (exp (- jxko*an) . * (1+j*ko*an) -1)-1/3/]. /w/eo;

%% Receiving Point

NR=36;

x_rec=[48xones (1,6) 36 24 12 0 -12 -24 -48%ones (1,6) -36 -24 -12 0 12 24];

x_rec=[x_rec 36 36 12 -12 -36 -36 -12 12 12 12 -12 -12]/1000;
y_rec=[24 12 24 12 24 12 24 12 24 12 24 12 24 12 24 12 24 12];
y_rec=[y_rec 24 12 24 12 24 12 48+ones(1,12)]/1000;

z_rec=[-36 -24 -12 0 12 24 48*ones(1,6) 36 24 12 0 -12 -24 -48xones(1,6)];

z_rec=[z_rec -12 12 36 36 12 -12 -36 -36 -12 12 12 -12]1/1000;
fd=(1212121010101212121010107;

fd=[fd 20022002020 2];

rr=[x_rec’ y_rec’ z_rec']:

% ETUY
% A (RO EILDEE) DESE
X=—R+H/2:H:R-H/2;nx=length (X) ;
Z=X:nz=nx;
Y=H/2:H:R-H/2;ny=length (Y) ;
Xc=X*1000+50; Zc=Xc:
Yc=Y*1000;
i=0;
for m=1:ny
for I=1:nz
for n=1:nx
i=i+1;
xd (i)=X(n) ;yd (i)=Y (m);zd (i)=Z(l);
end
end

end
NN=i ;
figure(1)
plot3(xd, yd, zd," . ")
xlabel ('x");
ylabel ('y');
grid

%% BIET 7> b LDOER

medLabFile = "mediumLabelList _Resolmm_Case3. txt’
% 77V LT FAILERL

filelD = fopen(medLabFile, 'r');

% FLEFineT®TI)L (Inmy fiEHE) RE

reso_f = fscanf(filelD, %d ,1); % #fEge
% XYZAEMDEILEET 74 ILDLEAS

IF = fscanf (filelD, %d , 1)

KF = fscanf (filelD, %d", 1);

JF = fscanf (filelD, %d",1);

% B —DMBEDTINAINT A—2 THEE
eiv=ei (1)*ones (100, 52, 100) ;

% H2Z m)

% RUEZILD1BOKESE ()
% ROEILD1TOKRKES (mm)
% R EILDIERTE

% RO EILOEMmPER

% EZEOFERLBHE

h TINA NG A—5

% £oY—, BBEA, ZLR AA
% FEFNEFRE

% AR

b BIRE, KE

% 3. 20D R D—EB
% 3.22& Ytau(r) ZprE+1

% 7oTTDOH
W TTFTDTHIL SERE

b ToTIORREOEE

% 0:x, 1y, 2:z

b RRATEEE

% FRHTHIL

EHICLERY L OEEZE

=

% EEFZDE
% EEDNTAY b

% 27A4IL%A
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71 sgv=sig(1)*ones (100, 52, 100) ;
72 dev=de (1) *zeros (100, 52, 100) ;
73 [xv,yv, zv]l = meshgrid(Y, X, Z):
14

75 for jF = 1:JF

76 for kF = 1:KF

11 for iF = 1:1F

78 lab = fscanf (filelD, %d", 1);

79 % Bk ELBE) RNORIBILEFIZTNA NS A—2FF|Y KT
80 r2=(iF-1F/2) "2+kF"2+ (jF-JF/2) "2;

81 if r2<48"2

82 switch (lab)

83 case 1 % fighA

84 eiv (iF, kF, jF+2)=ei (2);
85 dev (iF, kF, jF+2)=de (2) ;
86 sgv (iF, kF, jF+2)=sig(2);
87 case 2 % ELAR

88 eiv (iF, kF, jF+2)=ei (3);
89 dev (iF, kF, jF+2)=de (3) ;
90 sgv (iF, kF, jF+2)=sig(3);
91 case 4 % HA

92 eiv (iF, kF, jF+2)=ei (4) ;
93 dev (iF, kF, jF+2)=de (4) ;
94 sgv (iF, kF, jF+2)=sig(4);
95 case 5 % KIS

96 eiv (iF, kF, jF+2)=ei (1);
97 dev (iF, kF, jF+2)=de (1) ;
98 sgv (iF, kF, jF+2)=sig(1);
99 end

100 end

101 end

102 end

103 end

104

1056 % BET77 > FLADRIEILDRESETOT S LIZADES
106 % R EILDTINAINT A—R EEHIE

107 epi=zeros (nx, ny, nz) ;edi=zeros (nx, ny, nz) ; sgi=zeros (nx, ny, nz) ;
108 for m=1:ny

109 for I=1:nz

110 for n=1:nx

11 xh=round (Xc (n) -nh/2+1:Xc (n) +nh/2) ;

112 yh=round (Yc (m) -nh/2+1:Yc (m) +nh/2) ;

113 zh=round (Zc (1) -nh/2+1:Zc (1) +nh/2) ;

114 epi (n, m, 1)=sum (sum(sum(eiv (xh, yh, zh)))) /nh"3;
115 edi (n, m, 1) =sum(sum (sum (dev (xh, yh, zh)))) /nh"3;
116 sgi(n, m, 1)=sum (sum(sum(sgv (xh, yh, zh)))) /nh"3;
117 end

118 end

119 end

120

121 % ALERIZHDIRIEILDTNAIRTA =2 LV PSR FEESIC
122 i=0;ii=0;nv=[];

123 for m=1:ny

124 for I=1:nz

125 for n=1:nx

126 %xr=X(n) "2+Y (m) "2+Z (1) "2;

127 xr=X(n) "2+ (Y (m)+0. 01) "2+Z (1) "2;

128 i=i+1;

129 if xr<R"2

130 Pi=ii+l;

131 nv=[nv i];

132 tow(ii, :)=sgi(n,m 1)-sig(1)+j*wkeox (epi (n,m, 1)—ei (1))+j*wkeox (edi (n,m, 1)-de(1))./(1+j*wxtau) ;
133 em(ii)=epi(n,m, I);

134 dm(ii)=edi(n,m,1);

135 sm(ii)=sgi(n,m,I);

136 end

137 end

138 end

139 end

140 N=ii; % BET7 > FLDKRY EILE

b REFEELGN



21/08/10 18:27

H:¥matlab_code¥3_2_2¥mom.m

3/ 4

141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
1m
172
173
174
175
176
171
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210

r=[xd(nv)’ yd(nv)' zd(nv)'1;

% 272 RLDTINAINTG A—RD I RTRTE
figure(2)

subplot (3,2, 1)

h = slice(xv,yv,zv,epi, X, Y, 2):

| iml=caxis;

alpha( color’)

set (h, ' EdgeColor’, none’, FaceColor’, interp’,..

"FaceAlpha’,’ interp’)
colormap (gray)
xlabel Cy"):ylabel ( x):zlabel ('z")
colorbar
subplot(3,2,3)
h =slice(xv,yv,zv,edi, X, Y, 2);
| im2=caxis;
alpha( color’)

set (h, ' EdgeColor’, none’, FaceColor’, interp’,..

"FaceAlpha’,’ interp’)
colormap (gray)
xlabel (y");ylabel ( x");zlabel ('z")
colorbar
subplot(3,2,5)
h =slice(xv,yv,zv,sgi, X, Y, 2);
| im3=caxis;
alpha( color’)

set (h, ' EdgeColor’, none’, FaceColor’, interp’,..

"FaceAlpha',’ interp’)
colormap (gray)
xlabel ('y");ylabel ( x);zlabel ('z")
colorbar

% 272 RLDTINAINTG A—ZDIRTRTE
figure(3)

subplot (3,1, 1)

plot (1:N, em) ;hold on
axis([1 N 0 5])
title( ep_inf")
xlabel ( ZILES")
subplot (3, 1,2)

plot (1:N, dm) ;hold on
axis([1 N 0 60])
title( ep_dev')
xlabel ( ZILES")
subplot (3, 1,3)

plot (1:N, sm) ;hold on
axis([1 N0 1)
title( sg_inf")
xlabel ( ZILES")

%% JIERERE
G6=[1: KK=[1; E_i=[]; Em=[]:
for I1=1:length(f)
% JU—mE
G = green_obj_para(A(l), C(l), ko(I),N,r);
K = green_meas_para(A(l), ko(l),N,NR, r,rr):
% ToTTDRZEREDREDESZITEHE
KB=[1;
for k=1:NR
if fd(k)==0
KB=[KB; Kk, :)];
elseif fd(k)==
KB=[KB: K(k+NR, :)1;
else
KB=[KB; K(k+2*NR, :)1;
end
end

% A5T5
for i=1:NR

% ATy FPRORT ILBEOS Y — VB
$ AT FRORIEILETOTHRIOT ) —UBEH
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212
213
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215
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224
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269
2170
2N
272
213
274
275
2176
2717
218
279

if fd(i)==0

Ei = [exp(=j*ko(I)*sart ((r (:, D=rr (i, 1)). " 2+(r :, 2)-rr(i,2)). " 2+(r (:,3)-rr (i,3))."2)); zeros(N,1); zeros(N,1)]1;
elseif fd(i)==

Ei = [zeros(N,1); exp(—jxko (I)*sqrt ((r (:, )-rr (i, 1))."2+(r (:,2)-rr(i,2))."2+(r (:,3)-rr(i,3)).72)); zeros(N, 1)1;
else

Ei = [zeros(N,1); zeros(N,1): exp(—jxko ()*sqrt ((r (:, 1)-rr (i, 1))."2+(r (:,2)-rr(i,2)). "2+(r (:, 3)-rr(i,3))."2))1;
end
E_i=[E_i Eil;

end

% NERERE

T=diag ([tow(:, 1); tow(:, I); tow(:, N1); = S G
Gg=gpuArray (G) ;

Tg=gpuArray (T) ;

kv=0;

figure (100+1)

for i=1:NR
Eig=gpuArray (E_i (:, i+NR*(1-1)));
Etg=— (Gg. xTg-eye (3%N, 3xN)) "—1*Eig;
E=gather (Etg) ; Y AT FADKRE
Er=KB+*Tx*E; % RS TORELR
Em=[Em; Er]; % —EDEH B R TORELR

% AT Y FNOBELRDOHEIHED 2 F
E_s=E-E_i(:,i):
k=0;ii=1;
for m=1:ny
for I1=1:nz
for n=1:nx
k=k+1;
vin,m 11)=0;
if k==nv(ii)
vin,m, | 1)=sqrt (E_s(ii)*conj(E_s(ii))+E_s (ii+N)*conj (E_s (ii+N))+E_s (ii+2%N)*conj (E_s (ii+2*N)));
if ii<N
fi=ii+l;
end
end
end
end
end
% AT Y FRDOBELROIMEXHED 2 FD 3 RITEK R
if mod(i,4)==
kv=kv+1;
subplot (3, 3, kv)
h =slice(xv,yv,zv,v,X,Y,Z);
alpha( color’)
set (h,’ EdgeColor’, "none’, FaceColor’, interp’, FaceAlpha',  interp’)
colormap (gray)
xlabel ( x")
ylabel ('y")
zlabel (z')
end
end

GG=[GG; G] ; KK=[KK;KBI; b FATT4vI T ) —BEBOER

% EAl R TORELR
figure (200+1)
kv=0;
for i=1:4:NR
kv=kv+1;
subplot (3, 3, kv)
plot (1:NR, abs (Em((i—1) *NR+1+(1-1) *NR"2: i*NR+ (I-1)*NR"2)))
end
end
save 'green_func3’ GG KK E_i Em



