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Abstract

This research is aimed to develop a dielectric property measurement system to classify
and inspect dielectric object (here is mango). Moment method and geometry theories of
diffraction are combined in calculation process of inverse scattering measurement to improve
accuracy. Then, a system utilizing such method is developed to operate at 12.4 GHz and
calibrated with the measured results in literatures. Measurement results show that the
dimension of the object under test should not be too large as compared to the wavelength of
the operating frequency, to obtain acceptable accurate results in reasonable short calculation
time. For mango measurement, the frequency of 2.45GHz in Industrial, Scientific and Medical
band is selected to comply the mentioned condition. Measured dielectric properties of
Namdokmai, Rad and Keausawuay mangoes at various days after harvested are compared to
chemical properties, viz., Fructose and pH. The obvious relationship can be found and bring
about the low cost fruit inspection system. :
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/* HP 8719C,8720C,8722A QuickC IPG */
#include <stdio.h>

#include <string.h>

#include <conio.h>

#include <stdlib.h>

#include <dos.h>

#include <math.h>

#include <print.h>

#include "cfunc.h"

#include "chpib.h"

#define isc 7L /*type of interface card(hpib)(long7)*/
#define instr 716L /*address of network analyzer(long16)*/

void error_handle (int, char * );
void output (char *);
void select_freq(void);
void select_power(void);
void initialize (void);
void opc(void);

void disp_promt(char *);
void meas_setup(void);
void marker_freq(void);
void calibrate(void);
void read(void);

void save(void);

void saves(void);

void normal_phas(void);
void medium(void);
void scanner(void);

void medium2(void);
void abb(void);

int mkr; /*use in marker freq() and read()***###k# # kbt f

int mk’ /*use in read() and Save()*************************/

int i,ii; /*use in read() and scanner()*# % * # 4k sk dokokesekok ke koo f

int point; /*use in save() and scanner()**## ki kk kit doksokok /

int phas; /*use in meas_setup() ,scanner() and normal_phas()*/

int CntX,orgX,CntY,orgY; /*use in scanner() and medium®#####sd s dotskotodorhkotodon
int nnor; /*use in main() and medium()# ¥k ks ook koo

/¥*¥* if you want more point of scanning please add here ***/

float buf1[11][1020]; /*use in read() and save()k* ¥ ksdskskikkkkokodoiedodkdookok
float buf2[11][1020]; /*use in read() and save()*** &k koot dokokordofokok
float buf3[11][1020]; /*use in read() and save()***# sk kokdodoksiopokokdookkor /
float buf4[11][1020]; /*use in read() and save()*** ¥ Hkkskeskitrddokdekokokok koo
float buf5[11][1020]; /*use in read() and save()* *¥#*®kskkddodokrokdokokktskokokk /
float buf6[11][1020]; /*use in read() and save( ) * %k kk otk tobokofokok dokokok /
float buf7[11][1020]; /*use in read() and save()**** -k kkkokokoksokdk ko sekeoeskok /
float buf8[11][1020]; /*use in read() and save()** # sk ko kdokekokokeok sdeokesoksde sk ook f
float buf9[11][1020]; /*use in read() and save()** ks thoksok stk gk ko k
float buf10[11][1020]; /*use in read() and save()** ¥k #k kst dofsed koo
/*********************************************************/

float medy; /*use in medium() and normal_phase()**#*# skt ttkkk)

void error_handle (int error,char *routine)



if (error != NOERR)

{

printf(""HPIB error in call to %s: %d, %s\n" routine,error,errstr(error));
exit(1);

}

return;

}

void output (char *sendstr)

{
error_handle (IOOUTPUTS (instr,sendstr,strlen(sendstr)),"IOOUTPUTS");

}

void opc()
{

int one =1;

char reply;

error_handle(JOENTERS (instr,&reply,&one),"TOENTERS");
}

void initialize ()

{

error_handle (IOTIMEOUT (isc,200.0),"IOTIMEQUT");
error_handle (IOABORT (isc),"IOABORT");

. error_handle (IOCLEAR (isc),"IOCLEAR");

/loutput ("USERPRES;CLES;");

/foutput ("PRES;CLES;");

}

void disp_promt( char *promt)

printf("%s",promt);
printf(", then press [RETURN] \n");
getche();
printf("\n");
}

void select_freq()

{

char ansf,cmd[80];

float f start,f stop;

printf("CHOOSE THE FORMAT OF FREQUENCY\n");

printf(" s : start and stop frequency\n");

printf(" ¢ : center and span frequency\n");

printf("Enter character : "),

ansf = getche();

printf("\n");

switch(ansf) {

case 's' : printf("Enter start frequency (MHz);");

scanf("%f",&f start);
printf("Enter stop frequency (MHz);");
scanf("%f",&f_stop);
sprintf(cmd,"STAR%fHZ;STOP%{HZ;" f start,f stop);
output(cmd);
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break;
case'c' : printf("Enter center frequency (MHz);");
scanf("%f",&f _start);
printf("Enter span frequency (MHz);"),
scanf("%f",&f_stop);
sprintf(cmd,"CENT%fMHZ;SPAN%fMHZ;" f start,f stop);
output(cmd);
break;
default : printf("out of menu,do again..\n");
select_freq();

}

void marker_freq()

{

float mkf;

char cmd[80];

printf("HOW MANY MARKER (1-5)?");

scanf("%d",&mkr);

printf("\n");

switch(mkr)

{ case 5 : printf ("<Enter marker5 frequency (MHz);>");
scanf("%f",&mkf);
sprintf(cmd,"MARK 5%fMHZ; ", mkf);
output (cmd);

case 4 : printf ("<Enter marker4 frequency (MHz);>");
scanf("%f",&mkf);
sprintf(cmd,"MARK4%{MHZ;", mkf);
output (cmd);

case 3 : printf ("<Enter marker3 frequency (MHz);>");
scanf("%f",&mkf);
sprintf(cmd,"MARK3%fMHZ;" , mkf);
output (cmd);

case 2 : printf ("<Enter marker2 frequency (MHz);>");

scanf("%f",&mkf);
sprintf{cmd,"MARK2%fMHZ;",mkf);
, output (cmd);
case 1 : printf ("<Enter marker] frequency (MHz);>");
scanf("%f",&mkf);
sprintf(cmd,"MARK 1%fMHZ;",mkf);
output (cmd);
break;

default : printf("<out of menu ,choose again!!>\n");

marker_freq();

void read(void)

{

int length;

char cmd[80];

float vall[3],val2[3],val3[3],val4[3],val5[3];

float val6[3],val7[3],val8[3],val9[3],val10[3];
float vall1[3],val12[3],val13[3],val14[3],val15[3];
float vall16[3],vall7[3],vall8[3],val19[3],val20[3];



/* prepare for get data from NA 10 times edit at 28/01/2003 */
length = 3;
mk = mkr;
do
{

output("HOLD;");

sprintf(cmd,"MARK%d",mkr);

output ("CHAN1;MARKDISC;FORMS5;0UTPMARK;™);

output(cmd);

error_handle (IOENTERA(instr,vall,&length),"IOENTERA");

printf("[point_%3d]_<.CH1 mkr%d: %5.2£mV > _" i,mkr,val1[0]*1000.0);

output ("CHAN2;MARKDISC;FORMS5;0UTPMARK;");

output(cmd);

error_handle (IOENTERA(instr,val2,&length),"IOENTERA");

printf("__<.CH2 mkr%d: %5.2f.deg.> 1st \n",mkr,val2[0]);
output("CONT;"); '

delay(100);

output("HOLD;"),
output ("CHAN1;MARKDISC;FORMS;OUTPMARK;");
output(cmd);
error_handle (IOENTERA(instr,vall,&length),"IOENTERA™);
printf("[point_%3d} <.CH1 mkr%d: %5.2£mV > ".i,mkr,val3[0]*1000.0);
output ("CHAN2;MARKDISC;FORMS5;0UTPMARK;");
output(cmd);
error_handle (IOENTERA(instr,val2,&length),"TOENTERA");
" printf("_<.CH2 mkr%d: %5.2f.deg.> 2nd \n",mkr,val4[0]);
output("CONT;");
delay(100);

output("HOLD;");
output ("CHAN1;MARKDISC;FORMS5;0UTPMARK;");
output(cmd);
error_handle (IOENTERA(instr,vall,&length),"TOENTERA");
printf("[point_%3d]_<.CHI mkr%d: %5.2mV > ".i,mkr,val5[0]*1000.0);
output ("CHANZ;MARKDISC;FORMS5;0UTPMARK;");
output(cmd);
error_handle (IOENTERA (instr,val2,&length),"IOENTERA");
printf("__<.CH2 mkr%d: %5.2f.deg.> 3rd \n",mkr,val6[0]);
output("CONT;");
delay(100);

output("HOLD;");
output ("CHANI;MARKDISC;FORM5;0UTPMARK;");
output(cmd);
error_handle (IOENTERA(instr,vall,&length),"TOENTERA");
printf("[point_%3d]_<.CH1 mkr%d: %5.2fmV.>_",i,mkr,val7[0]*1000.0);
output ("CHAN2;MARKDISC;FORMS5;0UTPMARK;");
output(cmd); :
error_handle (IOENTERA(instr,val2,&length),"IOENTERA");
printf("__<..CH2 mkr%d: %5.2f.deg.> 4th \n",mkr,val8[0]);
output("CONT;");
delay(100);

output("HOLD;");
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output ("CHAN1;MARKDISC;FORMS5;OUTPMARK;");

output(cmd);

error_handle (IOENTERA(instr,vall,&length),"IOENTERA");

printf("[point_%3d] <.CHI1 mkr%d: %5.2fmV.>_",i,mkr,val9[0]*1000.0);

output ("CHAN2;MARKDISC;FORMS;0UTPMARK;");

output(cmd);

error_handle JOENTERA(instr,val2,&length),"IOENTERA");

printf("__<..CH2 mkr%d: %5 .2f.deg.> 5th \n",mkr,val10[0]);
output("CONT;");

delay(100);

output("HOLD;");
output ("CHAN1;MARKDISC;FORMS;OUTPMARK;");
output(cmd);
error_handle IOENTERA(instr,vall,&length),"TOENTERA");
printf("[point_%3d]_<.CHI1 mkr%d: %5.2fmV.> " i,mkr,vall1[0]*1000.0);
output ("CHAN2;MARKDISC;FORMS5;0UTPMARK;");
output(cmd);
error_handle (IOENTERA(instr,val2,&length),"IOENTERA");
printf("__ <..CH2 mkr%d: %5.2f.deg.> 6th \n",mkr,vali2[0]);
output("CONT;");
delay(100);

output("HOLD;");
output ("CHANIT;MARKDISC;FORMS;OUTPMARK;");
_output(cmd);
error_handle (IOENTERA(instr,vall,&length),"IOENTERA™);
printf("[point_%3d]_<.CH1 mkr%d: %5.2f.mV.>_ " i,mkr,val13[0]*1000.0);
output ("CHAN2;MARKDISC;FORMS;0OUTPMARK;"),
output(cmd);
error_handle (IOENTERA(instr,val2,&length),"IOENTERA");
printf(" _ <..CH2 mkr%d: %5.2f.deg.> 7th \n",mkr,val14[0]);
output("CONT;");
delay(100);

output("HOLD;");
output ("CHAN1;MARKDISC;FORMS5;0OUTPMARK;");
output(cmd);
error_handle (IOENTERA(instr,vall,&length),"IOENTERA");
printf("[point_%3d]_<.CHI1 mkr%d: %5.2f.mV.> " i,mkr,val15[0]*1000.0);
output ("CHAN2;MARKDISC;FORMS;OUTPMARK;");
output(cmd); :
error_handle (IOENTERA(instr,val2,&length),"IOENTERA™);
printf(" __<..CH2 mkr%d: %5.2f.deg.> 8th \n",mkr,val16{0]);
output("CONT;"),
delay(100);

output("HOLD;");
output ("CHAN1;MARKDISC;FORM5;O0UTPMARK;");
output(cmd);
error_handle IOENTERA (instr,vall,&length),"IOENTERA"); _
printf("[point_%3d]_<.CH1 mkr%d: %5.2f.mV.> " i,mkr,val17[0]*1000.0);
output ("CHAN2;MARKDISC;FORMS5;0UTPMARK;");
output(cmd);
error_handle (IOENTERA (instr,val2,&length),"IOENTERA");
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printf("__<..CH2 mkr%d: %5.2f.deg.> 9th \n",mkr,val18[0]);
output("CONT;");
delay(100);

output("HOLD;");
output ("CHAN1;MARKDISC;FORMS5;0UTPMARK;");
output(cmd);
error_handle IOENTERA((instr,vall,&length),"IOENTERA");
printf("[point_%3d]_<.CHI1 mkr%d: %5.2f.mV.>_",i,mkr,val19[0]*1000.0);
output ("CHAN2;MARKDISC;FORMS5;0UTPMARK;");
output(cmd);
error_handle IOENTERA (instr,val2,&length),"TOENTERA");
printf("__<..CH2 mkr%d: %5.2f.deg.> 10th \n",mkr,val20[07);

/* buf[5][i](channell) and buf[ 10][1](channel2) are buffer of fifth marker */
/* buf[4][i](channell) and buf [9][i](channel2) are buffer of fourth marker */
/* buf[3][i](channell) and buf [8][i](channel2) are buffer of third marker */
/* buf[2][i](channell) and buf [7][i](channel2) are buffer of second marker */
/* buf[1][i](channel1) and buf [6][i](channel2) are buffer of first marker */

bufl [mkr][0] = 0;
bufl[mkr][i] = vall[0];
bufl[mkr+5][i]= val2[0];
buf2[mkr][0] = 0;

buf2[mkr][i] = val3[0];
buf2[mkr+5][i]= val4[0];
buf3[mkr]j[0] =0;
buf3[mkr][i] = val5[0];
buf3[mkr+5][i]= val6[0];
buf4[mkr][0] =0;
buf4[mkr][i] = val7[0];
buf4[mkr+5][i]= val8[0];
buf5[mkr][0] = 0;
buf5[mkr][i] = val9[0];
bufS[mkr+5][i]= val10[0];
buf6[mkr][0] =0;
buf6[mkr][i] = vall1[0];
buf6{mkr+5][i]= val12[0];
buf7[mkr][0] = 0;
buf7[mkr][i] = vall3[0];
buf7[mkr+5][i]= val14[0];
buf8[mkr][0] =0;
buf8[mkr][i] = vall5[0];
buf8[mkr+5][i]= val16[0];
buf9[mkr][0] =0;
buf9[mkr][i] = vall7[0];
buf9{mkr+5][i]= val18[0];
buf10[mkr][0] =0;
buf10[mkr][i] = vall9[0];
buf10[mkr+5][i]= val20[0];
mkr = mkr - 1;
output("CONT;");
delay(1000);

/* getch() */

}
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while ( mkr > 0);
if (mkr==0) mkr=mk;
} .

void medium()
{ float p1,p2,evod,odev;
int pp1,pp2;
ppl = (CntX-orgX+1);
pp2 = (CntY-orgY+1);
pl=fmod(pp1,2);
p2=fmod(pp2,2); L
[rEsddEskdkk* find medium (x = no.of column,y= no.of row) ********’f‘*""?
/**¥% x =0dd andy=odd **¥/
i (pl==1) && (p2==1))
{ medy = ceil(i/2.0);
}

/*****************************/

/¥** x = even and y = even ***/
else if( (p1==0) && (p2==0))
{ medy = (i/2.0)+(pp1)/2.0;
}

/*****************************/

/*** x =0dd and y = even ***/
else if( (pl==1) && (p2==0) )
{ evod = ceil((pp1)/2.0);
medy = (i/2.0)+evod;
/* in case of x=1%/ . |
if (pp1)=1) 1
medy = i/2.0; :

[ sk ook 2 1K

JRE R ARk kR ok bk ok

/¥** x =even and y = odd ***/
else if( (p1==0) && (p2==1))
{ medy=i/2;

/*****************************/

/¥*%** in case of error programming ***/
else { printf("error programming(medium)\n"); x
exit(0); ’

}
printf("\007");
}
void medium?2()
{ float p2;
int pp1,pp2;
ppl = (CntX-orgX+1),
pp2 = (CntY-orgY+1); ' e
p2=fmod(pp2,2); - ol
switch(nnor) e
{
case 2 : printf("normalize by up left\n");
medy=ppl;
break;
case 3 : printf("normalize by up right\n");




medy=1;
break;
case 4 : printf("normalize by down left\n");
if (p2==0) medy=i-pp1-+1;
if (p2==1) medy=i;
break;
case 5 : printf("normalize by down right\n");
if (p2==0) medy=i;
if (p2==1) medy=i-pp1+1;

break;
default: printf("error in programming(medium2)\n");
exit(0);
}
}

void normal_phas()
{ int yy,xx,yyl,xx1; i
float norm; ‘
if (phas==1)
{ printf("/*(ch.1) normalize loop */\n");
/* (ch.1) normalize loop */
for(xx=mk;xx>0;xx--)

{
for(yy=i;yy>0;yy--)
{ norm = buf[xx][medy];
buf[xx][yy]= (buf[xx][yy]-buffxx][medy]);
if (buf[xx][yy]==0) buf[xx][medy]=norm;
¥
buf[xx][medy] =
3

/*****************************************/ !
} ;
else if (phas==2) '
{ printf("/*(ch.2) normalize loop */\n");
/* (ch.2) normalize loop */
for(xx1=mk+5;xx1>5;xx1--)
{
for(yyl=i;yy1>0;yy1--)
{ norm = buf[xx1][medyT];
buf[xx1][yy1]= (buf{xxl][Y}'l]-buflxxll[medy]),
if (buf[xx1][yy1]==0) buf[xx1][medy]=norm;
} |
buf{xx1][medy] =
}*****************************************/ :

}
else if (phas=3)
{ printf("/*(ch.1 and ch.2) normalize loop *An");
/¥ (ch.1 and ch.2) normalize loop */
for(xx=mk;xx>0;xx--)
{
for(yy=i;yy>0;yy--)
{ norm = buffxx][medy];
bufxx][yy]= (buf[xx][yy]-buf[xx][medy]);
if (buf[xx][yy]==0) buf[xx][medy]=norm;
}
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}

void
{ FILE
FILE *datal;

int k
char
prin

/* onl) 1 marker selected
1 or chl markerl | |file6 lfor ch2 markerl

, [file7 ‘for ch2 marker2
3 for chl marker3 L ifile8 ifor ch2 marker3

file
file
file
fi
file
/* pr

—
[ ¢+ B

print

prin
print
print
print

save()

f('|fileS for chl m;

prin

prin
print
printf(
print
print

prin

(! file2 for .chl 2 c
printf("file3 forichl 3rd L,
printf("{file4 forchl 4t

printf('ifile5 forfchl 5t

¥ Bk

~—_

|

buf[xxl][
. /******#

}
else

{ prmtf("error in
ex1t(0) i
}

tdata;

Lh;

fir name[2l][30] |

—

2 for chl marker2

4 for chl marker4
5 for chl markerS
intf("file1 for chl'm
f('|file2 for chl ma

f("filel for: chl Is

f('ifile6 for chl 6t
f(' ]ﬁle7 for ‘chl 7t

("file8 for chl 8t
f(" ile9 for |chl o9t
("Flelo for chl 1

tf( "Enter saved ﬁle2

buflxx] [fjnedy]! =0,

(' ***%packing d ata***’i"*/\n\n")

file9 for ch2 marker4
ﬁlelO for ch2 markerS*/

h ﬁle20 for ch2 Oth\n")

‘,rmtf("Enter sa!ved ﬁlel name:=> "

canf("%s", & fihame[0]);
Ermtf("Enter saved filel 1 name:=> 1); :

canf("%s", &ﬁname[lO]), i

scanf("%s" & finaime[1]);
printf("Enter saved filel2 name:=> 1); |

for(xxi ='mk+5;;xxl>5'xxl--) )

; for(yyl—1,yy1>0,yyl--)

norm buf[xx1][medy]; i

: ‘buf[xxl][yyl] (buflxx1][yy1]-buf[xx1][medy])
| if (bufxx1][yy1]5=0) buf[xz;;l][medy]=norm;
) } 1 |

medy] = 0;
* |

|
stk s s et e oot ook s e oo stk sk sk ok ook o s oot e ok ok e sk o ok

‘ } ‘
FRdRER I 1) case of error programming ¥ ¥k k/

programming(normal_phase)\n");

marker , file6 for|ch2 marker1\n™);

ker2 ﬁle7 for ch2 marker2\n")
H('|file3 for chl m ker3 ’ﬁles for ch2 marker3\n")
{('|file4 for chl m ker4 lﬁle9 for chQ marker4\11")
kers IﬁlelO for ch2 markerS\n"); */

ﬁlell for ch2 lst \n");
ﬁ1e12 for ch2 2nd \n");
ﬁle13 for ch2 3rd \n");
ﬁle14 for ch? 4th \n");
ﬁlelS for ch2 5th\n");
, file16 for ch2 6th \n";
ﬁleﬂ7 for ch2 7th \n");
ﬁle18 for ch2 8th \n");
ﬁle19 for ch2 9th \n");

name:=> "; ‘

3
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scanf("%s",&finame[11]);
rintf("Enter saved file3 name:=> ");
scanf("%s",&finame[2]);
printf("Enter saved file13 name:=> "),
scanf("%s",&finame[12]);
rintf("Enter saved file4 name:=>");
scanf("%s",&finame[3]);
printf("Enter saved file14 name:=> "),
scanf("%s",&finame[13]);
printf("Enter saved file5 name:=>");
scanf("%s",&finame[4]);
printf("Enter saved file15 name:=>");
scanf("%s",&finame[14]);
printf("Enter saved file6 name:=>");
scanf("%s",&finame[5]);
printf("Enter saved file16 name:=> "),
scanf("%s",&finame[15]);
printf("Enter saved file7 name:=> "),
scanf("%s",&finame[6]);
printf("Enter saved file17 name:=>");
scanf("%s",&finame[16]);
printf("Enter saved file8 name:=>");
scanf("%s",&finame[7]);
printf("Enter saved file18 name:=>");
scanf("%s",&finame[17]);
printf("Enter saved file9 name:=>");
scanf("%s",&finame[8]);
printf("Enter saved file19 name:=>"),
scanf("%s",&finame[18]);
printf("Enter saved file10 name:=>");
scanf("%s",&finame[9]);
printf("Enter saved file20 name:=> "),
scanf("%s",&finame[19]);

/*********channel 1***********/
printf("start saving file of 1st ,chl.....)\n");
if ((data = fopen(finame[0],"wb")) == NULL)
{ printf("Error in open file\n");
exit(0);
}

fwrite(&bufl[1][1],sizeof(float),point,data);
fclose(data);

printf("start saving file of 2nd ,chl....:.)\n");
if ((data = fopen(finame[1],"wb")) == NULL)
{ printf("Error in open file\n");
exit(0);
}

fwrite(&buf2[1][1],sizeof(float),point,data);
fclose(data);

printf("start saving file of 3rd ,chl....:))\n");
if ((data = fopen(finame[2],"wb")) == NULL)
{ printf("Error in open file\n");
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exit(0);
}
fwrite(&buf3[1][1],sizeof(float),point,data);
felose(data);

printf("start saving file of 4th ,chl....:)\n");
if ((data = fopen(finame[3],"wb")) == NULL)
{ printf("Error in open file\n");
exit(0);
}

fwrite(&buf4[1][1],sizeof(float),point,data);
fclose(data);

printf("start saving file of 5th ,chl....:)\n");
if ((data = fopen(finame[4],"wb")) == NULL)
{ printf("Error in open file\n");
exit(0);
¥

fwrite(&buf5[1][1],sizeof(float),point,data);
fclose(data);

printf("start saving file of 6th ,chl.....)\n");
if ((data = fopen(finame[5],"wb")) == NULL)
{ printf("Error in open file\n");
exit(0);
}

fwrite(&buf6[1][1],sizeof(float),point,data);
fclose(data);

printf("start saving file of 7th ,chl....:)\n");
if ((data = fopen(finame[6],"wb")) == NULL)
{ printf("Error in open file\n");
exit(0);
}

fwrite(&buf7[1][1],sizeof(float),point,data);
fclose(data);

printf("start saving file of 8th ,chl....:)\n");
if ((data = fopen(finame[7],"wb")) == NULL)
{ printf("Error in open file\n");
exit(0);
}

fwrite(&buf8[1][1],sizeof(float),point,data);
fclose(data);

printf("start saving file of 9th ,chl...)\n");
if ((data = fopen(finame[8],"wb")) == NULL)
{ printf("Error in open file\n");
exit(0);
}

fwrite(&buf9[1][1],sizeof(float),point,data);
fclose(data);

printf("start saving file of 10th ,chl....)\n");
if ((data = fopen(finame[9],"wb")) == NULL)
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{ printf("Error in open file\n");
exit(0);
}

fwrite(&buf10[1][1],sizeof(float),point,data);
fclose(data);

/*********Channe] 2***********/

printf("start saving file of 1st ,ch2.....)\n");
if ((datal = fopen(finame[10],"wb")) == NULL)
{ printf("Error in open file\n");
exit(0);
}

fwrite(&buf1[6][1],sizeof(float),point,datal );
fclose(datal);

printf("start saving file of 2nd ,ch2....:)\n");
if ((datal = fopen(finame[11},"wb")) == NULL)
{ printf("Error in open file\n");
exit(0);
}

fwrite(&buf2[6][1],sizeof(float),point,datal );
fclose(datal);

printf("start saving file of 3rd ,ch2....:)\n");
if ((datal = fopen(finame[12],"wb")) == NULL)
{ printf("Error in open file\n");
exit(0); '
}

fwrite(&buf3[6][1],sizeof(float),point,datal);
fclose(datal);

printf("start saving file of 4th ,ch2....:)\n");
if ((datal = fopen(finame[13],"wb")) == NULL)
{ printf("Error in open file\n");
exit(0);

fwrite(&buf4[6][1],sizeof(float),point,datal);
fclose(datal),

printf("start saving file of 5th ,ch2....:)\n");
if ((datal = fopen(finame[14],"wb")) == NULL)
{ printf("Error in open file\n"),
exit(0);
}

fwrite(&buf5[6][1],sizeof(float),point,datal );
fclose(datal);

printf("start saving file of 6th ,ch2.....)\n");
if (datal = fopen(finame[15],"wb")) == NULL)
{ printf("Error in open file\n");
exit(0);
3

fwrite(&buf6[6][1],sizeof(float),point,datal);
fclose(datal);
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printf("start saving file of 7th ,ch2....:)\n");
if ((datal = fopen(finame[16],"wb")) == NULL)
{ printf("Error in open file\n");
exit(0);
}

fwrite(&buf7[6][1],sizeof(float),point,datal);
fclose(datal);

printf("'start saving file of 8th ,ch2....:)\n");
if ((datal = fopen(finame[17],"wb")) == NULL)
{ printf("Error in open file\n");
exit(0);
}

fwrite(&bufB[6][1],sizeof(float),point,datal );
fclose(datal);

printf("'start saving file of 9th ,ch2....:.)\n");
if ((datal = fopen(finame[18],"wb")) == NULL)
{ printf("Error in open file\n");
exit(0);
}

fwrite(&buf9[6][1],sizeof(float),point,datal);
fclose(datal);

+ printf("start saving file of 10th ,ch2....:)\n");
if ((datal = fopen(finame[19],"wb")) == NULL)
{ printf("Error in open file\n");

exit(0);

}
fwrite(&buf10[6][1],sizeof(float),point,datal);
fclose(datal),

}
void saves()
{ FILE *data;
FILE *datal;
int k,h;
char finame[10][30];

printf("/****packing data*****/An\n");
/*filel for chl markerl , file6 for ch2 markerl

file2 for chl marker2 , file7 for ch2 marker2

file3 for chl marker3 , file§ for ch2 marker3

file4 for chl marker4 , file9 for ch2 marker4

fileS for chl marker5 , file10 for ch2 marker5#*/
printf("filel for chl markerl , file6 for ch2 marker1\n");
printf("file2 for chl marker2 , file7 for ch2 marker2\n");
printf("file3 for chl marker3 , file§ for ch2 marker3\n");
printf("file4 for chl marker4 , file9 for ch2 marker4\n");
printf("file5 for chl marker5 , file10 for ch2 marker5\n");
for(h=0;h<mk;h++)

if (phas==1)
{
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printf("Enter saved file%d name:=>" h+1);
scanf("%s",&finame[h]);
}
else if (phas=2)
{
printf("Enter saved file%d name:=>",h+6);
scanf("%s",&finame[h+5]);
¥
else if (phas==3)
{
printf("Enter saved file%d name:=>",h+1);
scanf("%s",&finame[h]);
printf("Enter saved file%d name:=>",h+6);
scanf("%s",&finame[h+5]);
}
else
{
printf("error in saves\n");
printf("007");
exit(0);
}

¥

k=0;

while(k<mk)

{

if (phas==1)
{

/*********channel 1***********/
printf("start saving file of marker%d ,channel 1....:))\n",mk);
if (data = fopen(finame[k],"wb")) == NULL)
{ printf("Error in open file\n");

exit(0);
}
fwrite(&buf[k+1][1],sizeof(float),point,data);
felose(data);
k++;
}
else if (phas==2)
{ /*********channel 2***********/
printf("start saving file of marker%d ,channel 2.....)\n",mk);
if ((datal = fopen(finame[k+5],"wb")) == NULL)
{ printf("Error in open file\n");

exit(0);

}
fwrite(&buflk+6][1],sizeof(float),point,datal);
fclose(datal);
k++;

}
else if (phas==3)
{

/*********Channel 1***********/

printf("start saving file of marker%d ,channel 1....:)\n",mk);
if ((data = fopen(finame[k],"wb")) == NULL)



{ printf("Error in open file\n");
exit(0);
}
fwrite(&buffk+1][1],sizeof(float),point,data);
fclose(data);
/*********channel 2***********/
printf("start saving file of marker%d ,channel 2....:)\n",mk);
if ((datal = fopen(finame[k+5],"wb")) == NULL)
{ printf("Error in open file\n");

exit(0);

}
fwrite(&buf[k+6][1],sizeof(float),point,datal);
fclose(datal);
k++;

}
else
{

printf("error in saves\n"),
printf("\007");

exit(0);

}

void meas_setup()
{
int ans,ans3; .
char ans1,ans2,form1[30],form2[30],head 1{70],head2[70],cmd[80],cmd1{80];
phas =0;
printf("MEASUREMENT SETUP");
getch();
clrscr(); gotoxy(30,8);
printf(" SETUP CHANNEL 1 (11 or 21) \n");
printf(" 11: FOR REFLECTION \n");
printf(" 21: FOR TRANSMISSION \n");
scanf("%d",&ans);
clrscr();
if(ans==11)
{
gotoxy(30,8);
printf(" SETUP CHANNEL 1 FOR REFLECTION \n");
strcpy(headl,"SETUP CHANNEL 1 FOR REFLECTION");

else if(ans==21)

{
gotoxy(30,8);
printf(" SETUP CHANNEL 1 FOR TRANSMISSION \n");
strcpy(headl,"SETUP CHANNEL 1 FOR TRANSMISSION™);
}
else
{

printf("out of menu,do again\n");
meas_setup();
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clrser();
printf(" SELECT FORMAT \n'

)

printf(" 1: LOG MAGNITUDEn");

printf(" p: PHASE\n");

printf("if you choose PHASE ,we will normalize phase ]automatlcally \n");

printf(" d:DELAY\n");
printf("
printf(" o : POLAR\n");

m : SMITH CHART\n");

printf(" n: LIN MAGNITUDE\n");

printf(" r: REAL\n");
printf(" s: SWR\n");

ans1=getch();
switch(ans1)

{

case'l':

case'p':

case 'd':

case 'm' :

case o
FORMAT"),

case'n':

case'r': sprintf(cmd,"C

case's':

}

clrser();

gotoxy(30,8);
printf(head1);printf("\n"); gotoxy
printf(form1 );printf("\n");
printf(" PRESS ANY KEY TO C
getch();
clrser();

|
sprintf(cind,"CHAN;S%d; LOGM,",ans),

output (cmd),strcpy(forml "LOG MAGNITUDE"),
break;

sprintf(cmd,"CHAN1;S%d;PHAS;" ans)

output (cmd),strcpy(forml "PHASE"),
/* normalize phalse 4

phas=phas+1; |

break; :

sprintf(cmd,"CHAN1;S%d;DELA;" ans);

output (cmd); strcpy(forml "DELAY™");
break;

sprintf(cmd,"CHAN1;5%d;SMIC;" %lns)

output (cmd),strcpy(forml "SMITH CHART");
break;

sprintf(cmd,"CHAN1;S%d;LINP;' ,ans)

output (cmd),strcpy(forml,"LINEAR ON POLAR

break;

sprintf(cmd,"CHAN1;S%d;LINM;" éns)

output (cmd); strcpy(forml "LIN MAGNITUDE");
break;
HANT;S%d; REAL,",ans)
output (cmd); strcpy(forml "REAL");
break;

sprintf(cmd,"CHAN 1 ;S%d;SWR;",aqs);

output (cmd);strepy(form1,"SWR");
break; f

(35,9);

!
|
|
|
|

ONTINUE\n");

|
printf("SETUP CHANNEL 2 ? (Y or N)\n");

ans2=getch();
clrser();
if (ans2=="y"
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clrser(); gotoxy(30,8);

printf(" SETUP CHANNEL 2 (11 or21) \n");

printf("  11: FOR REFLECTION \n");

printf("  21: FOR TRANSMISSION \n");

scanf("%d",&ans3);

clrser();

if(ans==11)
{

gotoxy(30,8);
printf(" SETUP CHANNEL 2 FOR REFLECTION \n");
strcpy(head2,"SETUP CHANNEL 2 FOR REFLECTION");

else if (ans==21)

{
gotoxy(30,8);
printf(" SETUP CHANNEL 2 FOR TRANSMISSION
\n");
strepy(head2,"SETUP CHANNEL 2 FOR
TRANMISSION");
}
else
{

printf("out of menu,do again..");
meas_setup();
}
clrscr();
printf(" SELECT FORMAT \n");
printf(" 1:LOG MAGNITUDEW");
printf(" p: PHASE\n");
printf("if you choose PHASE,we will nomalize phase automatically
\nn);
printf(" d : DELAY\n");
printf(" m : SMITH CHART\n");
printf(" o : POLAR\n");
printf(" n: LIN MAGNITUDE\n");
printf(" r: REAL\n");
printf(" s: SWR\n");

ans1=getch();

switch(ans])
{
case 'l': sprintf(cmd,"CHAN2;S%d;LOGM;",ans);
output (cmd);strcpy
(form2,"LOG MAGNITUDE");
break;
case 'p': sprintf(cmd,"CHAN2;S%d;PHAS;" ans);
output (cmd);strepy

(form2,"PHASE");
/* normalize phase */
phas = phas+2;
break;
case 'd': sprintf(cmd,"CHAN2;S%d;DELA;",ans);
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output (cmd);strcpy
(form2,"DELAY");
break;
case 'm': sprintf(cmd,"CHAN2;S%d;SMIC;",ans);
output (cmd);strcpy
(form2,"SMITH CHART"),
break;
case 'o': sprintf(cmd,"CHAN2;S%d;LINP;" ans);
output (cmd);strcpy
(form2,"LINEAR ON POLAR FORMAT");
break;
case 'n': sprintf(cmd,"CHAN2;S%d;LINM;",ans);
output (cmd);strcpy
(form2,"LIN MAGNITUDE"),
break;
case 'r' : sprintf(cmd,"CHAN2;S%d;REAL;",ans);
output (cmd);strepy
(form2,"REAL"),
break;
case's': sprintf{cmd,"CHAN2;S%d;SWR;",ans);
\ output (cmd);strepy
(form2,"SWR");
break;
}
clrser();
gotoxy(30,8);

printf(head2);printf("\n"); gotoxy(35,9);
printf(form2);printf("\n");
printf(" PRESS ANY KEY TO CONTINUE\n");

clrser();
gotoxy(30,6);
printf(head1);gotoxy(35,7);
printf(form1);gotoxy(30,8);
if(ans2=="y")
{
printf(head2);gotoxy(35,9);
printf(form2);gotoxy(30,20);
© )

printf("PRESS ANY KEY TO CONTINUE\n");
getch();

/loutput("DUACON;");

output("SPLL;"™);

}

void select_power()
{
int ansp;
clrser();
printf("SELECT POWER LEVEL \n");



» -

printf(" 1 :range (-10 to +10 dBm)\n");
printf(" 2 :range (-15 to +5 dBm)\n");
printf(" 3 :range (-20 to 0 dBm)\n");
printf(" 4 :range (-25 to -5 dBm)\n");
printf(" 5 : range (-30 to -10 dBm)\n");
printf(" 6 :range (-35 to -15 dBm)\n");
printf(" 7 : range (-40 to -20 dBm)\n");
printf(" 8 : range (-45 to -25 dBm)\n");

printf(" 9 : range (-50 to -30 dBm)\n");

printf(" 10 : range (-55 to -35 dBm)\n");

printf(" 11 : range (-60 to -40 dBm)\n");

printf(" 12 : range (-65 to -45 dBm)\n");

printf("WHICH RANGE ??: ");

scanf("%d",&ansp);

switch(ansp)

{
case'l' : output ("POWE10;"); break;
case 2' : output ("POWES;"); break;
case'3' : output ("POWEQO;"); break;
case '4' : output ("POWE-5;"); break;
case 'S’ : output ("POWE-10;"); break;
case '6' : output ("POWE-15;"); break;
case'7' : output ("POWE-20;"); break;
case '8' : output ("POWE-25;"); break;
case '9' : output ("POWE-30;"); break;
case '10' : output ("POWE-35;"); break;
case '11' : output ("POWE-40;"); break;
case '12' : output ("POWE-45;"); break;
default : printf("out of menu,choose again..\n");

select_power();
}

return;

}

void calibrate()

{

output ("CAL1;CLES;CALIFUL2;REFL;"); /FOR 3.5 MM
disp_promt("Connect OPEN at port 1 "),

output ("CLASS11A;");

/lope();

/foutput ("CAL2;CLES;CALIFUL2;REFL;"); /FOR 2.4 MM
/disp_promt("Connect OPEN at port 1 ");

/loutput ("OPC?;CLASS11A;");

/lopce();

disp_promt("Connect SHORT at port 1 ");

output ("CLASS11B;");

/lope();

disp_promt("Connect BROADBAND LOAD at port 1 ");
output ("CLASS11C;STANA;DONE;");

/lope();

disp_promt("Connect OPEN at port 2");

output ("CLASS22A;™);

/lope();

disp_promt ("Connect SHORT at port 2 ");

output ("CLASS22B;");
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/lope();
disp_promt("Connect BROADBAND LOAD at port 2 ");
output ("CLASS22C;STANA;DONE;");
/lopc();
output ("REFD;");
printf ("Computing reflection calibration coefficients :(\n");
output ("TRAN;");
disp_promt("Connect THRU [port] to port 2]1™M);
printf ("Measuring forward transmission\n");
output ("FWDT;"),
/lopc();
output ("FWDM;");
/lopc ();
printf ("Measuring reverse transmission (\n");
output ("REVT;");
lopc();
output ("REVM;");
/lopc();
output ("TRAD;");
disp_promt("Isolate test ports");
/loutput ("AVERON16;ISOL;");
/loutput ("AVERFACT1 6;AVERON;ISOL;™);
printf ("Measuring reverse isolation\n");
output ("REVL;");
/lopc();
printf ("Measuring forward isolation\n");
output ("FWDL");
Hopc();
/foutput ("ISOD;AVEROFF;");
output ("ISOD;");
printf ("computing calibration coefficients :(\n");
output ("SAVES3;");
/lopc();
printf("DONE :)\n");
}
void scanner()
{
int endp;
int x,y;
int argv[4];
char com[10];
clrscr();
endp =0,
printf("CotX="),
scanf("%d",&argv[1]);
printf("CntY=");
scanf("%d",&argv[2]);
printf("step=");
scanf("%d",&argv[3]);
CntX = argv[1];
CntY = argv[2];
point = (CntX+1)*(CntY+1);
sprintf(com,"PA0,0;");
fprintf(stdprn,"%s",com);
for (y = 0; y <= CntY; y++)
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{
. [*first point*/
if(y<1)
{
delay(2000);
i=1;
read();/*access*/
printf("\007");
}

/*************/

/*if'y is not equal to last point of scanning and not in the first row*/
if(y!=0)
if ((CntY !=0)||(y !=CntY ))
{

sprintf(com,"PR0,%d;",argv[3]);
fprintf(stdprn,"%s",com);
}

/*********************************************/
/*if y is in other row*/
if(y>=1)
{
delay(2000);
i+t
read();/*access*/
printf("M007™);

/**********************/
/*scannning in X axis (right direction)*/
if (endp)
{
for (x =CntX-1; x >= 0; x--)
{
sprintf{com,"PR-%d,0;",argv[3]);
fprintf(stdprn,"%s",com);

{
delay(2000);
i+t
read();/*access*/
printf("\007");
}
}
endp = 0;

/************************************/

/*scanning in x axis(left direction)*/
else
{
for (x = 0; x <= CntX-1; x++)
{
sprintf(com,"PR%d,0;",argv[3]);
fprintf(stdprn,"%s",com);

{
delay(2000);
i+t

read();/*access™*/



printf("™\007");
}

}
endp = 1;

/*************************************/

}
}

void abb()
{
/¥*¥*¥*¥*¥¥normalize phase®#**##+/
if (phas !=0)
{
printf("[choose one choice...]\n");
printf("1.normalize by the value of medium point\n");
printf("2.normalize by the value of up-left point\n");
printf("3.normalize by the value of up-right point\n");
printf("4.normalize by the value of down-left point\n");
printf("5.normalize by the value of down-right point\n");
scanf("%d",&nnor);
if (nnor==1)
{
medium();
normal_phas();

else if (nnor>1)
{
if (nnor>5) { printf("<out of menu>(..abb()..)\n");
printf("007");
abb();
}

medium2();
normal phas();

/****************************/

}

void main()

{

char cali,both;

initialize();

meas_setup();

/lselect_power(); /* (cannot use)*/

//select_freq();
[¥%* select to calibrate or not ***/

printf("do you want to calibrate??(y=yes!/any key=no!)\n");
cali = getch();

if (cali==y")
{ calibrate();
}

/**********************************/
marker_freq();
for (ii=1;i1<200;ii++)

{
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scanner();

printf("\n\n\n"),

/¥%% if you choose phase you must * k¥ ks skdokkn

/*** saving before normalize phase.***/

if ( phas!=0)

{ printf("[ save before normalize J\n");
printf("007");
printf("press [ENTER] to cont..\n");
getch();
printf("Do you want to save both of channel?..(y/n)..\n");
printf("y=save chl and ch2\n");
printf("n= save only ch. that use phase measurement\n");
both = getch();
if (both="y") save();
else saves();
abb();
}

[*** save after normalize and root2 (if you choose phase) ***/

/*** or save if you're not choose of phase) ##¥#### ks kkakhkkdion/

printf("\n\n\n");

printf("!! save data++ !\n"),

printf("\007");

printf("press [ENTER] to cont..\n");

getch(); -

save();

/*************************************************************************/

printf("end of program :} ");

sound(100);

delay(300);

nosound();

getch();

}

}
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* This program is used to calculate e-fields distribution ~ *
*

in dielectrics *
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PROGRAM GREEN MN_PQ
IMPLICIT NONE

INTEGER PMAX,QMAX

PARAMETER(PMAX=3,QMAX=3)

INTEGER MMAX,NMAX

PARAMETER(MMAX=36, NMAX=36)

INTEGER ROWMAX,COLMAX

PARAMETER(ROWMAX=108,COLMAX=108)

INTEGER DATROWMAX,DATCOLMAX ! For load data file
PARAMETER(DATROWMAX=108,DATCOLMAX=6)

INTEGER LJK,P,Q,M,N,IX,NE,LOOP

INTEGER IDROW,IDCOL

REAL MUO(,E0,SIGMA,FREQ,PLEP,CLIGHT,LAMDA

REAL OMEGA,KO0,ER,QUADLAM,VOLM,AN,LPS,LPE

REAL MXMYNXNY,XIM,X2M,X3M XIN,X2N,X3N,DHS
REAL  RMN,RMND,ALPMN,CSMNP,CSMNQ,X,Y,Z, TMRMN
REAL EIL,ESL,EDL,EIP,ESP,EDP,ML,EVLPE EVLPS
COMPLEX ELES,ED,ESD,PHS

COMPLEX JAY,TOR,TM1EQ,TM2EQ,TM3EQ, TMINE, TM2NE, TM3NE
COMPLEX TMD,T,GMNPQ,GINV ! ,GDXGESQ2
COMPLEX GDXGESQ,GDMNPQ,GD,TMP1,TMP2,GESQ,GE

DIMENSION GMNPQ(1:NMAX,1:MMAX, 1:PMAX,1:QMAX)
DIMENSION GINV(I:ROWMAX, 1:COLMAX)
DIMENSION GDMNPQ(1:NMAX, 1:MMAX,1:PMAX,1:QMAX)
DIMENSION GD(1:ROWMAX,1:COLMAX)
DIMENSION GDXGESQ(1:ROWMAX,1:COLMAX)
DIMENSION GDXGESQ2(1:ROWMAX, 1:COLMAX)
DIMENSION GE(I:DATROWMAX)

DIMENSION ML(1:DATROWMAX, 1:DATCOLMAX)
DIMENSION NE(1:DATROWMAX, 1:DATCOLMAX)
DIMENSION EIL(1:DATROWMAX)

DIMENSION EIP(1:DATROWMAX)

DIMENSION ESL(1:DATROWMAX)

DIMENSION ESP(I:DATROWMAX)

DIMENSION EDL(1:DATROWMAX)

DIMENSION EDP(1:DATROWMAX)

DIMENSION EI(1:DATROWMAX)

DIMENSION GESQ(1:ROWMAX, 1:COLMAX)
DIMENSION ES(1:DATROWMAX)

DIMENSION ED(1:DATROWMAX)

DIMENSION ESD(1:DATROWMAX)

DIMENSION T(1:DATROWMAX)

DIMENSION LPS(1:36,1:20) ! (I,LOOP)
DIMENSION LPE(1:36,1:20) ! (LLOOP)
DIMENSION EVLPE(1:20)

DIMENSION EVLPS(1:20)

/* openfile */

CHARACTER FILENAME2*25 | Raw packed data file
CHARACTER FILENAME3#25 !' T data

PRINT*,'THIS CALCULATE WITH Lamda/8’

PRINT*," INPUT Raw packed data :<*pk.txt>: '
READ(*,'(A))FILENAME?2

OPEN(2,FILE=FILENAME2, ERR=900, STATUS="UNKNOWN")
GOTO 910

PRINT*," 1@ Can not Open Ei&Et&Ed file @!! '
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910

960

970

~

O O000

11

EP

STOP

PRINT*," OUTPUT T =S & Er file :<*t8.txt>: '
READ(*,'(A))FILENAME3

OPEN(3,FILE=FILENAME3, ERR=960, STATUS=NEW")
GOTO 970

PRINT*,' /@ Can not Open output T file @! '

STOP

PRINT*,' Yea! open file done# "'

PRINT*,"

PI =4.0*ATAN(1.0)

CLIGHT =2.99792458E+8

MU0 = 1.25663706144E-6

E0  =8.85418781761E-12

SIGMA =0.0

=1.0

FREQ =245E+9

LAMDA = CLIGHT/FREQ

QUADLAM =LAMDA/8.0 | S
JAY =CMPLX(0.0,1.0)

VOLM = QUADLAM#*3
AN = 3.0/(4.0*PIy*VOLM**(1.0/3.0)

OMEGA =2.0*PI*FREQ

KO

= SQRT(OMEGA*OMEGA*MUO*EQ)
ER = EP*E0
TOR = SIGMA+JAY*OMEGA*(ER-E0)

------------------- Initial T matrix

DO 5 I=1,2*NMAX | 72
T(T) = CMPLX(0.0,0.0)

CONTINUE

DO 7 =73, DATROWMAX ! 108
T(I) = TOR

CONTINUE

HHHHHHHHER MAIN $HE A R

start calculate electric field

DO 9 I=1 ,DATROWMAX

READ(2,11) ML(I, 1),NE(,1),ML(I,2),NE(I,2), ML(,3),NE(L3)

& ,ML(L4),NE(14),ML(1,5),NE(1, 5),ML(L6),NE(L6)
FORMAT(F9.6,1X,13,1X,F9.6,1X,13,2(1X),F9.6,1X,13,1X

&  F9.6,1X,13,2(1X),F9.6,1X,13,1X,F9.6,1X,13,1X)

CONTINUE

print*,' Loaded data from file to variables '

DO IX=1, DATROWMAX 13M
EIL(IX) = ML(IX,1)¥10.0+*NE(IX, 1) |EIL
EIP(IX) = ML(IX,2)*10.0+*NE(IX,2) | EIP
EI(IX) = CMPLX(EIL(IX),EIP(IX))
ESL(IX) = ML(IX,3)*10.0*NE(IX,3) | ESL
ESP(IX) = ML(IX,4)*10.0**NE(IX,4) | ESP
ES(IX) = CMPLX(ESL(IX),ESP(IX))
EDL(IX) = ML(IX,5)*10.0+*NE(IX,5) ! EDL
EDP(IX) = ML(IX,6)* 10.0+*NE(IX, 6) ! EDP
ED(IX) = CMPLX(EDL(IX),EDP(IX))

ENDDO

print*;" Compose to ETESED !’
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257

(2]

C
C

WRITE (3,257) FILENAME2
FORMAT(2X,A,' {T} = {S} & {Er} data file <# L/ #>)

Loop Iterative

DO 89 LOOP=1,20 !#loop @@@@@@******
PRINT*,'Start Calculate !! : loop#',LOOP

PRINT*,' Begin Cal G’

DO 50 Q=1, QMAX '3
DO 40 P=1, PMAX '3
DO 30 M=1, MMAX 136
DO 20 N=1, NMAX 136
NX =MOD(N,6)

IF (NX.EQ.0.0) NX=6.0

NY = ((N-MOD(N, 6))/6.0)+1.0

IF (MOD(N, 6).EQ.0.0) NY=NY-1.0

IF (NY.EQ.7.0) NY=6.0

IF (((N.GT.6).AND.(N.LT.13)).0R ((N.GT.18). AND.(N.LT.25)))
& .OR.(N.GT.30)) THEN

XIN = -(2.0*NX-7.0)*LAMDA/8.0
ELSE

XIN = (2.0*NX-7.0)*LAMDA/8.0
ENDIF

X2N = (7.0-2.0*NY)*LAMDA/3.0

X3N = LAMDA/8.0

MX = MOD(M,6)

IF (MX.EQ.0.0) MX=6.0

MY = ((M-MOD(M,6))/6.0)+1.0

IF (MOD(M,6).EQ.0.0) MY=MY-1.0

IF (MY.EQ.7.0) MY=6.0

IF ((((M.GT.6).AND.(M.LT.13)).OR.((M.GT.18).AND.(M.LT.25)))
& .OR.(M.GT.30)) THEN

XIM = -(2.0%MX-7.0)*LAMDA/8.0
ELSE

XIM = (2.0-MX-7.0)*LAMDA/8.0
ENDIF

X2M = (7.0-2.0*MY)*LAMDA/8.0

X3M = LAMDA/8.0

RMN = SQRT((X IM-X IN)*#2.0+(X2M-X2N)**2.0+(X3M-X3N)**2.0)

ALPMN = KO0*RMN

This section calculat G' = GDMNPQ

First patial differencial

IF (LOOP.GT.1) GOTO 979

X =XIM-XIN

Y = XIM-XIN

Z2=0.112

TMRMN = X*X+Y*Y+Z*Z
RMND = SQRT(TMRMN)

PHS = CEXP(-JAY*K(0*RMND)
DHS = 4.0*PI*RMND**5

IF (P.NE.Q) THEN

TMP1 = CMPLX(0.0,0.0)
ELSE

TMP1 = PHS/(4.0*PI*RMND)
ENDIF
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IF ((P.EQ.3).0R.(Q.EQ.3)) THEN
TMP2 = CMPLX(0.0,0.0)
GOTO 995 ! if diff with Z equal 0

ENDIF
IF (P.NE.Q) THEN
TMP2 = -PHS*X*Y*(K0*K0*TMRMN-3.0-3.0*JAY *K0*RMND)/DHS
ELSE

IF ((P.EQ.1).0R(Q.EQ.1)) THEN

TMP2 = (PHS/DHS)*JAY *K0*(2.0+X #X-Y *Y-Z*Z)*RMND-Y *Y-Z*Z
&  +X*X*(2.0-KO*KO*TMRMN)

ELSE

TMP2 = (PHS/DHS)*JAY*KO0*(2.0¥Y *Y-X*X-Z*Z)*RMND-X*X-Z*Z
&  +Y*Y*(2.0-KO*KO*TMRMN)

ENDIF
ENDIF

995 GDMNPQ(N,M,P,Q) = -JAY*OMEGA*MU(0*(TMP 1+TMP2/(K0*K0))

C CALL GMNPQ(M,N,P,Q,RSGR) solve function
979 IF (M.EQ.N) THEN

IF (P.NE.Q) THEN

GMNPQ(N,M,P,Q) = CMPLX(0.0,0.0)
ELSE

IF (LOOP.EQ.1) THEN
TMIEQ = -2.0*JAY*OMEGA *MU0/(3.0*K0*K0*K0)

TM2EQ = ((1.0+JAY*KO0*AN)*CEXP(-JAY*K0*AN))-1.0
TM3EQ = 1.0/(3.0*JAY*OMEGA*E0)

TMD = TM1EQ*TM2EQ-TM3EQ
ENDIF

GMNPQ(N,M,P,Q) = TMD*T(2*NMAX-+N)-1.0
ENDIF

ELSE ! (M.NEQ.N)

TMINE = (-JAY*OMEGA*MUO0*K0*VOLM*T(2*NMAX+N)/(4.0*PI* ALPMN#*3.0))
& *CEXP(-JAY*ALPMN) ‘

IF (P.NE.Q) THEN
TM2NE = CMPLX(0.0,0.0)
ELSE
TM2NE = ALPMN-1.0-JAY*ALPMN
ENDIF

IF (P.EQ.1) THEN
CSMNP = (XIM-X1N)/RMN
ELSE
IF (P.EQ.2) THEN
CSMNP = (X2M-X2N)/RMN
ELSE
CSMNP = (X3M-X3M)RMN
ENDIF
ENDIF

IF (Q.EQ.1) THEN
CSMNQ = (XIM-XIN)/RMN
ELSE
IF (Q.EQ.2) THEN
CSMNQ = (X2M-X2N)/RMN -
ELSE
CSMNQ = (X3M-X3M)/RMN
ENDIF



ENDIF :
TM3NE = CSMNP*CSMNQ*(3.0-ALPMN*ALPMN+3.0¥*JAY*ALPMN)
GMNPQ(N,M,P,Q) = TMINE*(TM2I\;IE-TM3NE)
ENDIF
20 CONTINUE
C
30 CONTINUE
C
40 CONTINUE
C
50 CONTINUE
c PRINT*," End Cal’
C f
C Tranform G(M,N,P,Q) => G(IDROW,IDCOL)
C !
c PRINT*," Converted from GX(m,n,p,q) -> GX(idrow,idcol)’
IDCOL =1
DO 140Q=1,QMAX I3
DO 130 M =1 MMAX 136 :
IDROW =1 ;
DO 120P =1 ,PMAX 13
DO 110N=1 ,NMAX !36
GINV(IDROW,IDCOL) = GMNP )(N,M P,Q)
GD(IDROW,IDCOL) = GDMNPQ(N,M,P,Q)
GESQ(IDROW,IDCOL) = CMPLj((O 0,0.0)
IDROW =IDROW + 1 !
110 CONTINUE ;
120 CONTINUE
IDCOL =IDCOL + 1
130 CONTINUE ;
140 CONTINUE i
C
c PRINT*,' Inverse G(idrow,idcol)
CALL INVERSE(GINV) ;
C  Multiplication: GINV(3M X 3M) X EI(3M X l) =>GE(BMX 1)
c PRINT*," Multiply: GINV(3M X 3M) X EIBM X 1)=>GE(3M X 1)’
DO 211=1, DATROWMAX .
GE(I) = CMPLX(0.0,0.0) i
DO 21J=1, DATROWMAX i
GE(I) = GE(1) + GINV(I,D*EI(J) |
21 CONTINUE '
|
C  Transform GINVXEI(3M X 1) => GINVXEI(3M X 3M)
¢ PRINT*' Transform GINVXEI(3M X 1) = GINVXEI(3M X 3M)
DO26P=1,3 i
DO26Q=1,3 §
DO26 N=1,NMAX !36 i
DO26 M=1,MMAX !36 ;
GESQ((P-1)*NMAX+N,(Q- 1})*MMAX+M) = GE(M+72)
26 CONTINUE ‘
C Multiplication: Gprime(3M X 3M) X GINVXEI(3M X 3M)
c PRINT*," Multiply: Gprime(3M X 3M X GINVXEI(3M X 3MY
‘DO 231=1, DATROWMAX ‘ 1108
DO 23 J=1, DATROWMAX 1108
GDXGESQ(LJ) = CMPLX(0.0,0.0)
DO 23 K =1, DATROWMAX K
GDXGESQ(LJ) = GDXGESQ()) + GD(LK)*GESQ(K.J)




),

23 CONTINUE

C Subtraction: ES3M X 1) - ED(3N X 1)

BRINT#," subtraction: ES3M X:1) - ED(3N X 1)’
DO 291=1, DATROWMAX

IF (I.LE.36) THEN

ESD(I) = ES(I+72) - ED(1+72)

ELSE

ESD() = ES(I-36) - ED(I-36)

ENDIF

29| CONTINUE

o

v

C| Multiplication: GDXGINVXEI(3M X 3M) X EDBM X 1)=> T(3M X 1=>-TGM X 1)
c PRINT* Get T matrix'
DO 311=1, DATROWMAX
T(I) = CMPLX(0.0,0.0)
DO 31J=1, DATROWMAX
T(I) =T{) + GDXGESQ(, J)*ESD(J)
T(0) =-T(D) .
31| CONTINUE . ;

0 1=73 DATROWMAX ‘
PS(1-72,LOOP) = REAL(T(L))
PE(I-72,LOOP) = (AIMAG(T(1))*OMEGA*E0)/(E0*OMEGA)

c RITE(3,500) I-72,LPS(1-72,LOOP),LPE(I-72 LOOP)
¢500 JORMAT(I3,10X,F15.9,20X,F15.8)
NDDO
|

89 ONTINUE ! go to out loop for iteration

ITE(3,52) LOOP-1 '
52 IJ‘ORMAT(SX Jitloop =",13)

DO LOOP——l ,20 I'clear memory routme

O 789 LOOP=1 20 ! Average routine
0 789 I=1 ,36
EVLPS(LOOP) = EVLPS(LOOP) + LPS(, LOOP) |
VLPE(LOOP) = EVLPE(LOOP) + LPE(ILLOOP) :
789 ONTINUE
WRITEG,' 3X))
RITE(3,'(2X,11(14,3X))) (LOOP LOOP=10,20)
ITE(3,444) :
444 FORMAT(2X,' Average Sigma') }
TE(3,'(2X,11(F15.8,3X))") (EVLPS(LOOP)/36.0,LOOP=10,20
¢ | WRITEG,(3XY)
TE(3,555)

FORMAT(2X,' Average Er') ‘

R\?A/RITE(?),'(ZX,I 1(F15.8,3X))) (EVLPE(LOOP)/ 36.0,LOOP=10,20

553

(9]

ILOSE(2) ! EI-ES-ED packed ﬁle closed
ILOSE(3) ! T file closed

([oNe)]

RINT*," !
INT*'@ OK @ It is finished #4# '

T

END




SUBROUTINE INVERSE(NMBINV)
IMPLICIT NONE

INTEGER LI K,.DATROWMAX
COMPLEX NMBINV
PARAMETER(DATROWMAX=108)
C COMMON /CONSTANT1/ DATROWMAX
DIMENSION NMBINV(1:DATROWMAX, 1:DATROWMAX)

C #### Begin section to inverse GMNPQ matrix ####
C Calculate elements of Reduced Materix

DO 280 K=1, DATROWMAX

C Calculate new elements of Pivot row
DO 260 J=1,DATROWMAX
IF (J.LEQ.K) GOTO 260
NMBINV(K,J) = NMBINV(K,J)/NMBINV(K,K)
260 CONTINUE

C Calculate element replacing Pivot element
NMBINV(K,K) = 1.0/NMBINV(K,K)

C  Calculate new elements not in Pivot row or Pivot column
DO 270 =1, DATROWMAX

IF (LEQ.K) GOTO 267
DO 269 J=1,DATROWMAX
IF (J.LEQ.K) GOTO 268
NMBINV(LJ) = NMBINV(LJ) - NMBINV(LK)*NMBINV(K,J)
268 NMBINV(],J) = NMBINV(LJ)
269 CONTINUE
267 NMBINV(L,J) = NMBINV(L])
270 CONTINUE
C Calculate replacement elements for pivot column except pivot element

DO 280 =1, DATROWMAX

IF (LEQ.K) GOTO 280

NMBINV(L,K) = -NMBINV(LK)*NMBINV(K,K)
280 CONTINUE
C #### End section inverse GMNPQ matrix ####
Cc

RETURN

END
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