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ABSTRACT

THIS REPORT IS CASE OF STUDYING AND TESTING OF NEAR-
FIELD ANTENNA MEASUREMENT BY THE NETWORK ANALYZER,
COMPUTER AND SCANNER, WE CAN FIND PATTERN OF ANTENNA TO
COMPARE WITH THE RESULT OF THEORY THAT USE THE PRINCIPLE OF
WAVE EQUATION COMPUTER,NETWORK ANALYZER AND SCANNER ARE
CONTROLED BY SOFTWARE. IT CONTROL THE ACTIVITY OF EACH
INSTRUMENTS IT CAN MANIPULATE AND PLOT PATTERN OF ANTENNA
UNDER TEST.
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/* HP 8719C,8720C,8722A QuickC IPG U
#include <stdio.h>
#include <string.h>
#include <conio.h>
#include <cfunc.h>
#include <chpib.h>
#include <stdlib.h>
#include <dos.h>
#include <math.h>
#include <print.h>
#define isc 7L /*type of interface card(hpib)(long7)*/
#define instr 716L /*address of network analyzer(longl16)*/
void error_handle (int, char #* ),
void output (char *),
void select_freq(void),
void select_powcr(void):

void initialize (void),



void opc(void);

void disp_promt(char *),

void meas_sctup(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 abb(void),

int mkr; /*use in marker_freq() and read()*****************/
int mk; /*use in read() and save()*******************"f*****/
int i /*use in read() and scanner()**********************/
int point; [*use in save() and scanner()*** ¥ wkkakdokok gk kA Rk
int phas; /*use in meas_setup() ,;scanner() and normal _phas()***/

int CntX,orgX,CntY,org¥: /*use in scanner() and medium*trekEassrEriki®/

float buf[ll][lOOO]; /*-use in read() and Save()********* ****************/

float medy, /*use in medium() and normal _phase()********f******/

void error_handle (int error,char *routine)

{

if (error != NOERR)

{

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

}

return;



void output (char *sendstr)
{
error_handle (I0OUTPUTS (instr,éendstr,strlen(sendstr)),"IOOUTPUTS");
}
void opc()
{
int one =1;
char reply,
error_handle(IOENTERS (instr,&reply,&one),"IOENTERS"):
}
void initialize ()
{
error_handle (IOTIMEOUT (isc,45.0)," IOTIMEQUT" )
error_handle (IOABORT (isc),"IOABORT");
error_handle (IOCLEAR (isc),"IOCLEAR");
output ("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_start);
printf("Enter stop frequency (MHz);" ),
scanf(" %" ,&f_stop),
sprintf(cmd," STAR %fMHZ,STOP %IMHZ" £ _start,f stop),
output(cmd);
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 b . printf ("<Enter marker5 frequency (MHz);>"),
scanf(" %f" ,&mkf);
sprintf(cmd,"MARK5 %fMHZ;" ,mkf);
outpui (cmd);
case 4 . printf ("<Enter marker4 frequency (MHz);>");
scanf(" %f" ,&mkf);
sprintf(cmd,"MARK4 %fMHZ;" ,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‘ markerl frequency (MHz);>"),
scanf(" %f" ,&mkf);
sprintf(cmd,”MARK1 %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[8],val2[3];

Iength = 3;

mk = mKr;

do

{

output("HOLD;");

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

output ("CHANl;MARKDISC:FORM5;OUTPMARKZ")l

output(cmd);

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

printf(" [point_%3d]_<..CHAN1 marker%d: %5.2f.mV.>_" ,i,mkr,vall[O]*lOO0.0);
output ("CHAN2;MARKDISC:FORM5;OUTPMARK;");

output(cmd);

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

printf("___ <.CHAN2 marker%d; %5.2f.degree.>\n" ,mkr,val2[0]);

/* buf[5](il(channell) and buf[10][i](channel2) are buffer of fifth marker */
/* buf{4][il(channell) and buf [9][i](channel2) dre buffer of fourth marker */
/* buf{3][i)(channell) and buf [8](il(channel2) are buffer of third marker */
/* buf[2]{il(channell) and buf [7]{i](channecl2) are buffer of second marker */
/* bufi1]{il(channell) and buf [8][i](channel2) are buffer of first marker */
buf{mkrj[0] =0,

bufmkrii] =vall{0];

buf{mkr+5](i]=val2[0];

mkr=mkr-1;



output("CONT;"),
[**# wait until get stable value *[
delay(500);
}
while ( mkr > 0);

if (mkr==0) mkr=mk;

void medium()

{
float pl,p2,evod,odev,
int ppl,ppZ;
ppl = (CntX-orgX+1),
pp2 = (CntY-orgY+1);
pl=fmod(ppl,2);
p2=fmod(pp2,2);
[exxxkxrssreacs find medium (X = no.of column,y= no.of row) Frnkkk AR R/
[#%% x = odd and y = odd ***/

if( (p1==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 = odd and y = even ki



else if( (pl==1) && (p2==0) )
{
evod = ceil((pp1)/2.0),
medy = (i/2.0)+evod;
/* in case of x=1*/
if (pp1)==1)

medy = i/2.0;

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

[ R A R R AR
/*%% x = even and y = odd ***/
else if( (p1==0) && (p2==1))

{

medy = i/2;

}

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

J#%%% in case of error programming ***/
else {
printf(" error p:qgramming(medium)\n" )
exit(0),
}
printf("\007");

void normal_phas()
{

int yy,xx,yyl,xx1;
_ float norm;
if (phas==1)

{ printf("'/*(ch.1) normalize loop *\n'");



/% (ch.1) normalize loop */
for(xx=mk;xx>0;xx--)
{
for(yy=iyy>0:yy--)
{
norm = buf{xx](medy);
buf{xx]lyy]= (buflxx]{yyl-buf{xx][medyl);
if (bufxx][yy]==0) bufl{xx]{medy]=norm,
}
buffxx](medy] = O;
}

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

}
else if (phas==2)
{
printf("/*(ch.2) nor'malize loop */\n"),
/* (ch.2) normalize loop */
for(xx1=mk+5;xx1>5,xx1--)
{
for(yyl=i,yy1>05yy1:-)
{
norm = buf{xx1]j[medy];
buf{xx1][yy1]= (bufixx1]lyy1]-buflxx1][medy]);
if (buf{xx1){yy1]==0) buf[xx1][medy]=norm;
}
buf{xx1][medy] = O;
}

/*****************************************l

}

else if (phas==3)



{
printf("/*(ch.1 and ch.2) normalize loop *A\n");
/* (ch.1 and ch.2) normalize loop */
for(xx=mk;xx>0;xx--)
{
for(yy=iyy>0:yy--)
{
norm = buf{xx][medy];
buf{xx][yy)= (buf(xx](yyl-buf(xx][medyl);
if (buf(xx][yy]==0) buf{xx][medy}=norm;
}
buf{xx][medy] = O;
}
for(xx1=mk+5;xx1>5;xx1--)
{
for(yyl=i,yy1>0yy1--)
{
norm = buf{xx1][medy);
buflxx1][yyll= (buf{xx1)[yyl]-buf(xx1]{medy]);
if (buf{xx1][yy1]==0) buf{xx1]{medy}=norm;
}
buf{xx1][medy] = O,
}

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

}

[#*xExkxxxin case of error programming ****¥*/
else
{ printf("error in programming(normal_phase)\n"),

exit(0),



void save()
{ FILE *data;
FILE *datal;
int K,h;
char finame[10](30];
printf("/****packing data*****/\n\n""),
/*filel for chl markerl , file6 for ch2 markerl
file2 for chl marker2 , file7 for ch2 marker2
file3 ’for chl marker8 , file8 for ch2 marker3
file4 for chl marker4 , file9 for ch2 marker4
file5 for chl marker5 , file10 for ch2 marker5*/
printf("filel for chl markerl , file6 for ch2 markerl\n"),
printf("file2 for chl marker?2 , file? for ch2 marker2\n");
printf("file8 for chl marker3 , file8 for ch2 marker3\n");
printf("file4 for chl marker4 , file@ for ch2 marker4\n"),
printf(" fileb for.chl marker5 , filel0 for ch2 marker5\n");
for(h=0;h<mk;h++)
{
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]);
}
k=0;
while(k<mk)

{

/l*********channe] 1***********/

if ((data = fopen(finame{k]," wb")) == NULL)

{ printf("Error in open file\n");
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exit(0),
}
fwrite(&buflk+1 ][1],sizeo'f(ﬂoat),point,data);

fclose(data);

/*********channel 2***********/

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++,
}
}
void saves()
{ FILE *data;
FILE *datal;
int k,h;
char finame[10]{80];
printf("/****packing data*****/\n\n");
[*filel for chl markerl , file6 for ch2 markerl
file2 for chl marker2 , file?7 for ch2 marker2
file$ for chl marker$ , file8 for ch2 marker3
file4 for chl marker4 , file9 for ch2 marker4
file5 for chl marker5 , filel0 for ch2 marker5%/
printf("filel for chl markerl , file6 for ch2 markerl\n"),
printf("file2 for chl marker2 , file?7 for ch2 marker2\n");
printf("file$ for chl marker$ , file8 for ch2 marker3\n");

printf("file4 for chl marker4 , file9 for ch2 marker4\n"),



printf("filed for chl marker5 , filel0 for ch2 marker5\n"),
for(h=0;h<mk;h++)
{
if (phas==1)
{
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" ,&finamefh+5]); -
y
else
{
printf("error in saves\n"),
printf("\007");
exit(0),
}
}
k=0;
while(k<mk)

{



if (phas==1)
{

/*********channel 1***********/

if ((data = fopen(finame(k]," wb")) == NULL)
{
printf("Error in open file\n"),
exit(0);

}
fwrite(&buf[k+1][1],sizeof(ﬂoat),point,data):
fclose(data),

K++,
}
else if (phas==2)

{

/*********channel 2***********/

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 if (phas==38)

{

/*********channel 1***********/

if ((data = foﬁen(ﬁnamc[k],"wb")) == NULL)



{ printf("Error in open file\n"),
exit(0),
}
fwrite(&buf[k+1][1],sizcof(float),point,data);

fclose(data),

/*********channel 2***********/

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 ansl,ansz,forml[30],form2[30],hcadl[7 0],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),
clrser();
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"),
strepy(headl," SETUP CHANNEL 1 FOR TRANSMISSION");
}
else
{
printf("out of menu,do again\n");
meas_setup(),
}
clrser();
printf(" SELECT FORMAT \n")
printf(" 1:LOG MAGNITUDE\n"),
printf(" p : PHASE\n"),

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



printf("
printf("
_printf("
printf("
printf("

printf("

d

: DELAY\n");

m : SMITH CHART\n");

(V)

n

r

S

: POLAR\n"),

: LIN'MAGNITUDEn");
: REAL\n"),

: SWRn"),

ansl=getch();

switch(ansl)

{

case 'l' sprintf(cmd,"CHANl:S%d;LOGM;",ans);

output (cmd);strepy(forml,"LOG MAGNITUDE"),

break;

case 'p' . sprintf(cmd,” CHANL;S%d;PHAS;" ,ans),

output (cmd);strcpy(form1,"PHASE");

/* normalize phase */

case 'd':

case 'm' .

case ‘o' .

case 'n'

case 'r':

phas=phas+1;
break;
sprintf(cmd,” CHAN1;S%d;DELY" ,ans),
output (cmd);strepy(forml,"DELAY™"),
break;
sprintf(cmd," CHAN1;S %d;SMIC;" ,ans),
output (cmd);strepy(forml,"SMITH CHART"),
break;
sprintf(cmd,”" CHAN1;S % d;POLA’" ,ans),
output (cmd);strepy(form1,"POLAR");
break;
sprintf(cmd,” CHAN1;S %d,LINM;" ans);
output (cmd);strepy(forml," LIN MAGNITUDE"),
brea!(:

sprintf(cmd," CHAN1;S%d.REAL;" ;ans);
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output (cmd);strepy(forml,"REAL"),
break,

case 's' . sprintf(cmd,”" CHAN1;S%d;SWR;" ,ans),
output (cmd);strepy(forml," SWR");

break,

clrser();
gotoxy(30,8),
printf(headl);printf("\n"), gotoxy(85,9);
printf(form1);printf("\n");
printf(" PRESS ANY KEY TO CONTINUE\n");
getch();
clrser();
printf("SETUP CHANNEL 2 ? (Y or N)\n");
ans2=getch();
clrscr();
if (ans2=="y’)
{
cirser(); gotoxy(80,8),
printf(" SETUP CHANNEL 2 (11 or 21) \n");
printf(" 11: FOR REFLECTION \n"),
printf("  21: FOR TRANSMISSION \n"');
scanf(" %d" ,&ans3),
clrscr();
if(ans==11)
{
gotoxy(30,8);
printf(" SETUP CHANNEL 2 FOR REFLECTION \n");
strcpy(head2,”SETUP CHANNEL 2 FOR REFLECTION");
}
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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();
]?rintf(" SELECT FORMAT \n");
printf(" 1: LOG MAGNITUDE\n");
printf("* p : PHASE\n");
printf("if you choose PHASE,we will nomalize phase automatically \n");
printf(" d: DELAY\n");
printf(" m : SMITH CHART\n");
printf(" o :POLAR\n"), |
printf(" n:LIN MAGNITUDEn");
printf(" r:REAL\n");
printf(" s : SWR\n"); ,
ansl=getch();
switch(ansl)
{
case 'l' sprintf(cmd,” CHAN2;S %d,LOGM;" ;ans);
output (cmd);strepy(form2,"LOG MAGNITUDE");
break;
case 'p' sprintf(cmd," CHANZ2;S%d;PHAS;," ,ans),

output (cmd);strepy(form2,”" PHASE"),



/* normalize phase */

phas = phas+2,

break;

case 'd’ Isprintf(cmd,"CHAN2;S%d;DELY;",ans);
output (cmd);strepy(form2,"DELAY");
break;

case 'm' :sprintf(cmd,"CHANZ;S%d:SMIC;",ans);
output (cmd);strepy(form2," SMITH CHART"),
break;

case 'o' 'sprintf(cmd,” CHAN2;S%d,POLA}" ,ans),
output (¢cmd);strepy(form2," POLAR"),
break;

case 'n’' sprintf(cmd," CHANZ2:S%d;LINM;" ,ans),
output (cmd);strepy(form2,"LIN MAGNITUDE"),
break;

case 'r' 'sprintf(cmd,” CHANZ: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;

}

clrscr();

gotoxy(30,8),

printf(head2)printf("\n" ). gotoxy(35,9);

printf(form2);printf("\n");

printf(" PRESS ANY KEY TO CONTINUEW"),

}

clrser();



gotoxy(30,6),
printf(headl);gotoxy(35,7);
printf(form1);gotoxy(30,8),
if(ans2=="y")

{

printf(head2);gotoxy(35,9)2
printf(form2);gotoxy(80,20);
}

printf("PRESS ANY KEY TO CONTINUEn");
getch();
output("DUACON;"),

}

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(" 8 :range (-20to O dBm)\n");
printf(" 4 :range (-25 to -5 dBm)\n");
printf(" 5 :range (-30 to -10 dBm)\n"),
printf(" 6 :range (-85 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 7?22 "),

scanf(" %d" ,&ansp);

switch(ansp)

{

case '1' : output ("POWE10;"), break;
case '2' : output ("POWES5;"); break;
case '3' . output ("POWEO;"); break;
case '4' . output ("POWE-5"); break,
case '5' : output ("POWE-10;"); break;
case '8' : 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-85."); break;
case '11' ; output ("POWE-40;"); break;
case '12' : output ("POWE-45;"); break;
default : printf("out of menu,choose again..\n"),

select_power();

void calibrate()

{

output ("CALKS5MM;CLES;CALIFULZ;REFL;");
disp_promt(" Connect OPEN at port 1 ");

output ("OPC?,CLASS11A");

opc();

disp_promt(" Connect SHORT at port 1 ")

output ("OPC?,CLASS11B");

opc();



disp_promt(" Connect BROADBAND LOAD at port1 ");
output ("CLASS11C;0PC?,STANA");

opc(); ,

disp_promt(" Connect OPEN at port 2");

output ("OPC?;CLASS22A");

opc();

disp_promt ("Connect SHORT at port 2 ")

output ("OPC?;,CLASS22B:");

opc();

disp_promt(" Connect BROADBAND LOAD at port 2 ");
output ("CLASS22C;OPC?,STANA");

ope();

output ("REFD;");

printf ("Computing reflection calibration coefficients :(\n");
qutput ("TRAN;"),

disp_promt(" Connect THRU [portl to port 2]"),

printf ("Measuring forward transmission\n");

output ("OPC2,FWDT;"), ;

opc();

output ("OPC?,FWDM;");

opc ();

printf ("Measuring reverse transmission .(\n");

output ("OPC?;REVT;"),

opc();

output ("OPC?REVM;");

opc();

output ("TRAD;"),

disp_promt("Isolate test ports");

output ("AVERFACT16;AVERON;ISOL;"),

printf ("Measuring reverse isolation\n"),



output ("OPC?,REVL");
opc();
printf ("Measuring forward isolation\n"),
output ("OPC?;FWDL"),
ope();
output ("ISOD;AVEROFF;"),
printf ("computing calibration coefficients :(\n"),
output ("OPC?;SAV2!");
opc();
printf("DONE )\n");
}
void scanner()
{
int endp,
int x,y,
int argvi4];
char com[10];
clrser();
endp = O;
printf(" CntX="),
scanf(" %d" ,&argv(1]);
printf(" CntY=");
scanf(" %d" ,&argv(2]);
printf("step=");
scanf(" %d",&argv[3]),
CntX = argvil];
CntY = argvi{2];
point = (CntX+1)*(CntY+1);
sprintf(com,"PA0,0:");

fprintf(stdprn,” %s" ,com);



for (y = 0; y <= CntY; y++)
{
/*first point*/
if (y<1)
{ delay(200),
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)j|(y != CntY ))

{

sprintf(com,"PRO,%d;" ,argv{3]),

fprintf (stdprn," %s" ,com),

}

/***********************************************************/
/*if y is in other row*/
if(y>=1)
{
delay(200);
i++ .
read();/*access*/
printf("\007"),
}

1************#*********/ i

/*scannning in x axis */

if (endp) .
{



for ( x = CntX-1; x >= 0, x--)
{
sprintf(com,"PR-%d,Olf’,argv[S]);
fprintf(stdprn,” %s" ,com); -
delay(200);

i++,

read();/*access*/
printf("\007");

}
}

endp = 0,

}

/************************************/
[*scanning in x axis*/
else
{
for ( x = 0; x <= CntX-1; x++)
{
sprintf(com," PR %d,0;" argv[3]);
fprintf(stdprn," %s" ,com);
{ delay(200);
i++,
read();/*access*/
printf("\007");
}
}
endp = 1;
}

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

}
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void abb()
{
[*¥*xx%knormalize phaset*iiss/
if (phas !=0)
{
medium();

normal_phas();

}

void main()

{
char cali,both;
initialize();
meas_setup();

[*select_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();

scanner(};

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

/*** if you choose phase you must Shdrkkkkdkkicokk/

/*** 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();
}
/*** gave after normalize and root2 ( if you choose phase) *axf
/#** or save if you're not choose of phaée) Fkkid kR Rk
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();
}



NIUMIT swszezlndiiuauuszezlng uaslisunsundennsivl

v
TuTdsunsuil umywdnsziiadly 4 5103 Ao

“msuwdasaunszezlnddumuussorlna

—

mMsnSeans M M A0u(RECTANGULAR GRAPH)

W

aswEeansMenauPOLAR GRAPH)

w0

4. ponnnlilsunsy

[ t 4

2 usramnseeiviemsmanuvedazdau lddall

L msuasauszesindiiumnusseylaa dmsudninildestmuaiusuduly

. ¥ [

msfuanie ANl U uezszezi R lumTAUNURINY X Lazun y smuadolld
- g 1 A FY o A 4 ad o
43 unauasmannmsmunudediudeyalunsamon - wezvelddunnisuvesiniy
bed ¥ v bt )
Funnduasmeudmivliudsaniignaald nnfulrdudumideyaluudi
Sravd mselumsaun LY $1ae3 Gasten) oaunusy 1 uoaudinzaun aunuluim

o o -

] - @ o o {d o o w ° H {
ao il Tasvzaunulufsmenduiumlfgwuvesdoyaiifiufudifuvesdumigaiiauny

[
2 o

o %4 1 4 (- L] 1] i H é
Sty 9 UL SR (0,0) MDA NN (5,0) pdaaan aunuluueln 2
o ] d' ] o 9 a 9 o o d' ] o
Audwrdad 6,1 1umu‘uaaﬂ15mwaagmswzmmagavﬂumﬂuw 7 ua TUNIS AN
y vy Ao ' ) SN A 2 Y o e Y
foalddoyandwniia (0,1 wuiudoyadidud 7 imuAniunagastihimsaaumuMiITeya

L] [] s t dy
udhferd s aunsaaae i
—1 -1
fkyh-(pry/z—m)dyi jphilnn] ke peci2-n)de
akdyie amp{nn}eg e
=0 n=0
S uvesanusgoz Inaluiiiueuhorizontal) 1oy

-1 tx—1
jkw-(m/z—m)ayi Jphilnn] _jlow pre/2-n)d
dm&&e amp{nn]e e
m=0 n=0

y
f"h'nsuu'wﬂm%{u*umﬂmuszux'lﬂa‘luumm(verﬁcal)
= [~ a 1 :: o o =
Tagh kxhJxv 719 Kk, mgiuuu’mnuuau HaziinuaInuaIal Bl

1g=kosin(z)cos((l))

v »
a2 kyhkyv fie k, fioglunuunuueu HAZUAUAIINAIAY

k,=ksin(@)sin($)

6C



' 4 ] a’: ] ] Y o
2 Ao O Afiddud -60 83 +60 B3N AT k, = 27H/C WuAwiuwes
o e’zl ° [ A, g { (o
aSniuidesinislfumdsamvesIniy  namgues Idauwidiuddae
Ed
s udmsuauwlusannuueuiiy kouthlz] probehzlazdmiumilumnuauauiiy
k,outv[z]probev[180-z] outh LA outv Auauszo lnavesmeemei ldvnmsudas @
probeh 1Az probev iWnaumszer Inavea Infuiildnnms Jaszuz Inaeninnitldezeglugy
a’: o 1t o o o
HUUAUFAZUAUNBU(vertical 1A horizontal) TUlsunsuahAAfMINBENIIIIMTINUA
Tdudnduuiswnisndn
' o { o g
2.3, Tuduveamsndennslfiimdou RECTANGULAR GRAPH )uagms waoan
o Sty A o as
s129nauPOLAR GRAPH) Tisunsussiasdalvaniideyanminmaulaiinmsianuy
y 1
avwszozlndindumnuszeslna B shdeyanmuanihmsmmgegaazdigenas
b ] b4
Fiaseenumdsnniu Tsunsuezhid liinsnden asmdwudyy 60 D1 +60
A o =3 =4 =t o A a0 as
parn demmsndeansiaFoudlrozsemenafdlag Wondugaonisnadn

4. Wumseonanlysunsy



a v
C LTUaU )

Whiuyndn den

1 ulasdoyadiuaumssoslna’

2 WaeANTINAMALN (rectangular graph)
3 wloans M aana(polar graph)

4 pon9n 1ysunsu

9N 1,2,3

ar ' = J 4
TUANRINAYLDIA

A
imen 1

No

&
non 2

Yes

No

Pt
10N 3

Yes

No

1en 4

No—p



]

Suaniudulunidiunm

ATVADUANUAANAIA Yes

No #
h 4

HaTid¥oyacnun wauazTrd
v Tns ua2uun

ATIVABDUAUAANAIA

No
h 4

o [} )
nuaasals

y

o o ' a g P
adumunisdoyalunadrmunuiniluavh

A b4 v o ] a
o Inasafumunueese

A 4

MNUR 2= -60

y

dhaumsnlaaivauwssosina
» ¥
° -~ ar @ v =3
M auIveNIEziuIAY YTum T InauIYes InFu

Fufimumia -60 e WinABRaz 1 BIm

YN = 60 DI No———

Yes

o~ 4 vl sA d e 2 M
FUYD ﬂﬂl“alﬂuﬂ'\ﬂﬂ'\u')m'}lﬁ‘ NBAALlBTRIUIUBY

A3 IVADVATIVHANDIG

No

y

ndulfimywdn

o " Yy < .
Wuaalva .

63



Lﬁﬂ"lwﬁ'ffaga

yes

=Y -9 - Il
Aaanufianaiansaty ?

No

LRy agaaolué’mﬂs
d[181]

y

FF9aT9

)
mmgaq@uazdﬁqﬂ

y

dﬁmmm’zhwaa'ﬁaada

1nNI1 60 wIa ld

AR IRT9 = 60

wﬁamﬁagaéﬁﬁ d[i] Ny dfi+1]

no y

i=i+1

> 180 n3ala ?

Yes

l

né’ﬂﬂﬁmg%&n




Py

Jalnddaya

yes

A o “ ]
mmmwmwmamah ?

No

Y

Lﬁuﬁagaaﬂuﬁmﬂs
d[181]

!

M

)

WIANFIFa u,a:@hqﬂ

A

AWITAAITIIUD I 238

“annndn 60 nIa byl

AAUALAG9 = 60

No <

~

na

j=61 Tmméuﬁagu 0 -60 a3
N |

»y

g = (d[j-1]-min)+(60-span)




l

AWIUAIANAIN
x = 230*g/60*cos((j-1)*Pi/180)
y = 230*g/60*sin((j~1)*Pi/180)
v

( wRaanTauAnNa (x.y) )

v
j = i+

No

i > 180 n3ali ?

Yes
Y

j=0 t3unRaafiyu ~60 - 0 83eN

y

g = (d[j- 1]-min)+(60-span)

v

AWIMIANAIN
x = 230*g/60*cos((j-1)*Pi/180)
y = 230*9/60*Sin((j-1 )*F’i/1 80)

No

y

( wRaanTNAIANG (x,y) >

A4

j= i1

> 60 BIal ?

Yes

4

nauld gunan




Tusunpsufiuuazwaoans v

#include <stdio.h>
#include .<math.h>
#include <graphics.h>
#include .<conio.h>
#include <string.h>
#define datl 2052
#define PI  3.141592654
#define C 299792458
typedef struct cmplx|{

float r;

float i;

jcomplex;
float amp[datl}.phi[datl],outv] 181 },outh[ 181],probeh[181],probev|181];
float dx.dy,freq;

int  dat,ptx,pty;

void getdata();

void swap();

void outdata();

void initial();

void dft();

void rectan_plot();

void polar_plot();

void color_line();

void color_linel();

main() /* MAIN MENU */

{ char choice;



int i;

choose:

clrser();
gotoxy(22,12);
printf("NEAR FIELD TO FAR FIELD TRANSFORMATION\n");

getch();

clrser();
gotoxy(24,8);
printf("1. TRANSFORM NEAR FIELD TO FAR FIELD");
gotoxy(24,10);
printf("2. PLOT RECTANGULAR GRAPH");
gotoxy(24,12);
printf("3. PLOT POLAR GRAPH");
gotoxy(24,14);
printf("4. EXIT PROGRAM");
gotoxy(24,16);
printf"CHOOSE 1 2 3OR 4 ")
choice=getche();
if ((choice!="1")&&(choice!="2')&& (choice!='3')& & (choice!="4"))
goto choose;
switch(choice)|
case 'l":
initial();
getdata();
swap();
dft();

outdata();
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break;

case 2"
rectan__plot();
break;

‘case 3"
pol.ar_plot();
break;

case '4"

) clmser();
exit(l);

}

goto choose;

void getdata() /* OPEN DATA FILES */

{ FILE *fil;
char finame[50];
int T
float maxv,max lv,maxh,max th;

float  trtrf{360];
geta: printf("TENTER AMPLITUDE FILE NAME
scanf("%s" finame);
fil=fopen(finame,"rb");
if (fil == NULL)
{ printf("ERROR IN OPEN FILEW");
goto geta;
}

fread(amp,sizeof(ﬂ.oat),dat,ﬁI);
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getp: printf("ENTER PHASE FILE NAME S 5
scanf("%s".finame);
fil=fopen(finame,"rb");
if (fil == NULL)
{ printf("ERROR IN OPEN FILE\n");
goto getp;
}
fread(phi,sizeof(float),dat,fil);
getprv: printf"ENTER PROBE VERTICAL FILE NAME ~ : "
scanf("%s" finame);
fil=fopen(finame,"rb");
if (fil == NULL)
{ printf("ERROR IN OPEN FILEW");
goto getprv;
J
fread(trf,sizeof(float),360,fil);
maxv=trf]0};
max [v=trf[O];
for (j=1;)<360;j++) /*¥Find max*/
if(trf]j|>maxv) )
maxv=trf]j};
for(j=0;j<360;j++) /¥ ANTILOG FROM dBm TO mV AND NORMALIZE*/
{ trf]j)=trt]j]-maxv;
trflj I=pow (10,(trfj1/20));

for(j=0;j<91;)++)
probev(j|=trf[90-j1;
for(j=0:j<90;j++)
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probev[j+91]=trf[359-j};
getprh: printf("ENTER PROBE HORIZONTAL FILE NAME : ")
scanf("%s" finame);
fil=fopen(finame,"rb");
if (fil == NULL)
{ printf("ERROR IN OPEN FILE\n");
goto getprh;
} - P .
fread(trf,sizeof(float),360,fil);
maxh=trf]0];
max { h=trf]0];
for (j=1;j<360;j++) /*Find max*/
if(trflj[>maxh)
maxh=trf]j]:

for(j=0;j<360;j++)
{  trf])|=trf]j]-maxh;

trf] j |=pow(10,(trf];1/20));
|
for(j=0;j<9 I3j++)

probeh(j |=trf] 9()-j.|;
for(j=0;j<90;j++)

probeh[j+91|=trf[359-j;

void swap() /* SWAP DATA IN ODD ROW TO BE IN CORRECT POSITION*/
{ float as[54]ps[54};

int  Xx,X,y:



for (y=1;y<=pty.y=y+2)
{ for (x=0;x<ptx;X++)
[ as[x]=amp[(y*ptx)+ptx-1-x];
psix|=phi[(y*ptx)+ptx-1-x];
I
for (x=0;x<ptx;x++)
[ xx=y*ptx+x;
amp| xx|=as|x];

phi[xx]=ps[x];

void outdata() /*SAVE TRANSFORM DATA TO FILE*/
{ FILE *fil;

char finame[50];

int i;

float t[ 181];

clrser();

outh: printf("ENTER HORIZONTAL FILE NAME S
scanf("%s" finame?;
fil=fopen(finame,"wb");
if (fil == NULL)
{ printf("ERROR IN OPEN FILE\n");

goto outh;
}
fwrite(outh,sizeof(float), 181 fil);

outv: printf("ENTER VERTICAL FILE NAME Y



scanf("%s" finame);

fil=fopen(finame,"wb");

if (fil == NULL)

{ printf("ERROR IN OPEN FILE\");
goto outv;

}

fwrite(outv,sizeof(float), 181, fil);

void initial()  /*INITIAL DATA FOR CALCULATION#*/

l clrser();

inital: printf("ENTER FREQUENCY (MHz) ol
scanf("%f" &freq);
printf("NUMBER OF SCAN POINTS IN X AXIS : ")
scanf("%d" . &ptx);
printf"'NUMBER OF SCAN POINTS IN Y AXIS = ")
scanf("%d" ,&pty);
printf("SPACE OF SCANNING IN X AXIS ecm) : ")
scanf("%f",&dx);
printf("SPACE OF SCANNING IN Y AXIS (cm) : ")
scanf("%f" . &dy);
dat=ptx*pty; [*CHECK DIMENSION OF SCANNING AREA*/
if ((dat > datl)li(ptx > S4)li(pty > 38))
{ printf(\n\n TOO MANY NUMBER OF SCAN POINTS \n");

goto inital;

}
printf("\n");
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void dft() /*TRANSFORM TO FAR FIELD PATTERN¥*/
{ complex xh,xth,xv,xlv;
int im,n,z,nnml,nl;

float kz,k0,kyh kxhkyv.kxv kkh kkv;

k0=2*PIl*freq* 1000000/C;  /*WAVENUMBER*/
printf("KO = %f\n"k0);
printf("PRESS ANY KEY";;
getch();
dx=dx/100;
dy=dy/100);
clrser();
printf(" ] HORIZONTAL(=0<) VERTICAL{=90&) \n");
window(1,3,8(0),25); '
for 1=0;i<181;1++)
{ outv]i]=-9(X);
outh[i]=-900;
}
for (nn=0;nn<181;nn++)
{. amp|nn|=pow(amp[nn|,2);
philnn|=2*phi[nn];
!
for (z=-60;z<=60;z++) /*CALCULATE FROM -60 DEGREE TO 60 DEGREE*/
[ kz=kO*cos(z*PI/180);
kyh=0; /* kx,ky in HORIZONTAL*/
kxh=kO*dx*sin(z*PI/180);
-kyv=kO*dy*sin(z*Pl/180); /* kxky in VERTICAL*/
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kxv=0;
x1h.r=0;
x 1h.i=0;
x1v.r=0;
x1lv.i=0;
for (m=0;m<pty;m-++) /¥ INTEGRATE IN Y AXIS*/
{ xh.=0; ‘
xh.i=0);
xvit=();
xv.i=0;
ml=(pty/2)-m;
for (n=0;n<ptx;n++) /* INTEGRATE IN X AXIS*/
{ nn=ptx*m+n;
nl=(ptx/2)-n;
kkh=n1*kxh+phifnn[*PI/180);
kkv=phi[nn|*Pl/180);
xh.r+=(amp|[nn]*cos(kkh));
xh.i+=(amp[nn}*sin(kkh));
xv.r+=(amp|{nn]*cos(kkv));
xv.i+=(arﬁp[nnl*sin(kkv));
}
x lh.r+=(xh.r¥dx*dy);
x Th.i+=(xh.i*dx*dy);
x lv.r+=((xv.r¥cos(m1*kyv)-xv.i*sin(m1 *kyv))*dx*dy),
xlv.i+=((xv.r*sin(ml*kyv)+xv.i*cos(ml*kyv))*dx*dy):
} :
outh[90+z)=sqrt(pow{x L h.r;2)+pow(x 1 h.1,2)); /*OUTPUT IN HORIZONTAL?

outv[90+z]=sqrt(pow(x 1v.r,2)+pow(x 1v.1,2)); /*OUTPUT IN VERTICAL */
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outh[90+z]=outh[90+z}/(kz*probeh[90-z]); /*PROBE CORRECTION*/
outv[90+z])=outv[90+z}/(kz*probev[90+z]);

outh[90+z]=20*log 10(outh{90+z]);  /*Power Pattern*/
outv[{90+z]=20*log 10(outv[90+z]);  /*Power Pa‘t'tem*/

cprintf(" %3d".z);

cprintf(" %I IF',outh]90+z|);
cprintf(" %11 \n\r",outv[90+z));
}
window(1,1,80,25);

clreol();
printf("READY!");
printf("™\N)O7");

getch();

void color_circle(int x,int y,int rad,int linecolor)

{ /*DRAW CIRCLE WITH COLOR */
setcolor(linecolor);
setlinestyle(SOLID_LINE,O,NORM_WIDTH);
circle(x,y,rad);

l

void color_line(int x1,int yi,int x2,int y2;int linecolor)

{ /* DRAW LINE WITH COLOR */
setcolor(linecolor);
setlinestyle(SOLID_LINE,O,NORM_WIDTH);

line(x1,y1,x2,y2);



}

void color_linel(int x1,int y1,int x2,int y2,int linecolor)
{ /* DRAW THICK LINE WITH COLOR¥*/
setcolor(linecolor); — -
setlinestyle(SOLID_LINE,0,THICK_WIDTH);
line(x1,y1,x2,y2);
l
void rectan_plot() /* PLOT RECTANGULAR GRAPH */
[ - :
int i,j.k,c;
float max,min,max!,minl,dmx,dmn,span;
FILE *fil;
char str]10],finame[S0];
float d{181];
int polyarray]]={0,0,640,0,640,480,0,480},
int gdriver = DETECT, gmode, errorcode;
c=3;
clrser();
plotr: printf("ENTER FILE NAME TO PLOT RECTANGULAR GRAPH : ")
scanf("%s" finame);
fil=fopen(finame,"rb");
if (fil == NULL)
| printf("ERROR IN OPEN FILEW");
goto plotr; .
}
fread(d,sizeof(float),181,fil);
initgraph(&gdriver, &gmode, "c:\bc\bgi\");

fillpoly(4,polyarray); L



settextjustify(l,2);

color_line1(80,7,80,445 ¢c);

color_line1(80,445,620,445,¢c);

1=-90; k=0;

for (1=80;1<=620;i=1+15)

{
color_line(i,440,1,445,c);
if (k%3 == 0)
{
sprintf(str,”%d",});
color_line(i,7,1,450,¢c);

outtextxy(i,455,str);

j=j+15;
}
k++;

I

=0

for (i=7;1<=445;1=1+73)
{
color_line(75,1,620,i,c);
sprintf(str,"%.1d",j*-10);
outtextxy(52,i-2,str);
i+
}
setcolor(2);
settextstyle(2,HORIZ_DIR,3);
outtextxy(25,0,"dB");

outtextxy(600,470,"Degree");
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max=d[0];
max 1=d[0];
min=d[0];

minl=d[0];

dmx=0;
dmn=0);
for (j=0;j<181;j++) /*Find max*/
{
if(d[j]>max)
{ max=d(j];
dmx=j;
|
if(d[jl<min) [*¥Find min*/
{ min=d[j};
dmn=j;
|
}

span=60.0;
settextityle(2,HORIZ_DIR0); /* SET SPAN TO PLOT */
for (i=0;i<18 1;i++)
{
d[i]=d[1}-max;
if (d[i]<(O-span))
d[i]=(0-span);
X d[i]:(d[i]+span)*438/sp‘an;
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color_line(170,445,170,(int)(445-d[31]),c+1); /* PLOT GRAPH*/

for (i=30;i<150;i++)
color_line(3*1+80,(int)(445-d[1]),
3%(i+ 1 )+80,(int)(445-d[(i+ ) ]).c+1);
color_line(530,(int)(445-d[150]),530,445,c+1);
getch();
closegruph(); 7
}
void polar_plot() /* PLOT POLAR GRAPH */
{
float pi,x,y.d|181];
int i,j.k,L,h,m,nans,ansi.e[ 1811181}
float max,max ! span,min.minl.g;
FILE *fil;
char finame 1]30},msg|80];
int gdtiver = DETECT, gmode, errorcode;
float o;

int polyarray(|={0,0,640,0,640,480,0,480};

clrser();

plotp: printf("ENTER FILE NAME TO PLOT POLAR GRAPH :

scanf("%s" finamel);
fil=fopen(finamel,"rb");
if (fil == NULL)

{ printf("ERROR IN OPEN FILEW");

")

"’
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goto plotp;
}
cirser();

.initgrap-h(&gd-rive':r. &gx;xode, "c:\-\l;ci\bgl\\");

fillpoly(4,polyarray);
color_circle(320,240,230,BLUE);
color_circle(320,240,190,BLUE),
color_circle(320,240,150,BLUE);
cc;lor_circle(320,240,l 10,BLUE);
color_circle(320,240,70,BLUE);
color_circle(320,240,30,BLUE);
color_line(320,10,320,470,GREEN);
color_line(90,240,550,240,GREEN);
color_line(483,403,157,77,GREEN);
color_line(157,403,483,77,GREEN);

pi=3.141592654,

fread(d,sizeof(float), 18 1 fil);
fclose(fil);
max=d[0];
max [=d|0];
k=0;n=0;
min=d|0];
minl=d[0];
for (j=0;j<181;j++) /*Find max*/
{
if(d[j]>max)
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max=d[j};

k=j;

if(d}j}<min)
{
min=d[j];
n=j;
}
}
min |=min;

span=max-min;

if(span>60.0) /* SET SPAN RANGE */
{
span=60.0 ;

min=max-60.0);

for (j=0:j<181;j++)
{
if((max-d[j)>60)

djl=max-60;

for (j=92;j<182;j++) /*PLOT GRAPH*/

{
g=(dl (- 1)]-min)+(60.0-span);



y=230*g/60.0*sin((j-1)*pi/180);

x=230*g/60.0*cos((j-1)*pi/180);

e[j]1=320.0-(int)x;
fj]=240.0-(int)y;
if(j==92)
continue;
else .
color_line(e[j- 1 L.flj-1 |.elj|.fl; LLIGHTRED):

}
color_line(e[181],f1181],320,240,LIGHTRED);

for (j=1:j<93;j++)
A
g=(d[(-1)}-min)+(60.0-span);

y=230%g/60.0*sin((j-1)*pi/180);

x=230*g/60.0*cos((3- ) *pi/ 180);

e(j]=320-(int)x;
f1j1=240-(int)y;
if(==1)
continue;
else
color_line(e{j-1L.fTj- 1 l.e[j1.flj,LIGHTRED);

}
color_line(e[1],f11],320,240, LIGHTRED);
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setcolor(5);
settextstyle(0,HORIZ_DIR.0);
outtextxy(275,1,"dB RELATIVE");-
outtextxy(323,13,"0");
outtextxy(323,53,"-10");
outtextxy(323,94,"-20");
outtextxy(323,135,"-30");
outtextxy(323,176,"-40");
outtextxy(323,204,"-50"),
outtextxy(65,236,"-90");
outtextxy(552,236,"+90");
getch();

closegraph();
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