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Source Code 1: Scilab
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// E— A8y — VR

// Beam Scanning

//

// M.Tsutsui
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clear;
stacksize(’max’);

funcprot(0);
function [C]=crdt(itv_fx_end,y_end) //itv_f: RN ,x_end: xFEEEIRE |, y_end: yHEEEE IREL
/7 _VERERRREE S ____//

C=[l;
for j=0:itv_f:(y_end—1)*itv_{;
for i=0:itv_f:(x_end—1)*itv_{;
C=[Gi,il;
end
end

endfunction
funcprot(0);
function [BF_m|=BF_F(BF_ang,d size) //BF_ang: 0 JFIMERAE d_size: T — %A X main7 07 7 L size2

//* [sizel,size2]=size(u)

[/ AR Y — v _E— LGEEMBEC__//

fai=0;// ¢
BF _p=[sin(BF_ang)=cos(fai);sin(BF_ang)xsin(fai)];

BF_m=(J;
for cnt=1:1:d_size;
BF_m=[BF_m,BF pJ;

end

endfunction

pi=%pi;// T
i=%i;/ / REHL

T=25;/ /15Kt
¢=331.540.61%T;// 5k
f=1000;/ / %L
wl=c/f;/ /W%
k=(2xpi)/wl;/ /1%L

itv=wl; // &b
C=crdt(itv,10,10);
sita_min=—pi/2; // 0 i
sita_max=pi/2; // 0 |
st=sita_min:pi/180:sita_max;// 0
fai=0; // ¢

u=[sin(st)*cos(fai);sin(st)*sin(fai)];//HZX7 F )L XD [sinbcos¢ ;sinOsind]

[sizel,size2]=size(u);




//___E—2GERE____//
BF=pi/18; // 0 Jin EF L [rad]

cal=Cx(u—BF _F(BF size2));/ /{15151
H=exp(j*kxcal);

[size3,sized]|=size(cal);
W=abs(ones(1,size3)*H);/ /%L, ik i
1=20%log10(W /max(W));

subplot(1,2,1)

plot(st,I);

set(gca(),’ data_bounds’,[sita_min,—40;sita_max,0]);
set(gca(),’tight_limits’,’on’);

xlabel(" 0 [rad]", "fontsize", 4);

ylabel("Energy [dB]", "fontsize", 4);

title(’Beam pattern’,’fontsize’ 4);

xgrid();

AzAz=st;//Azimuth
ElEl=st;//Elevation
[El,Az|=meshgrid(AzAz,EIEl);

K=0;
for I=1:1:size3;
loop=C(I,1)xsin(El)+C(I,2)*cos(El).*sin(Az)— (C(I,1)*sin(0)+C(I,2) xsin(BF').xcos(0));
K=K+exp(jxk+loop);
end

abv=abs(K’);

subplot(1,2,2)

Sgrayplot (AzAz,E1El,abv/max (max(abv)));

set(gcf (), ’color_map’, jetcolormap(256)) ;

colorbar (min(abv/max (max(abv))) ,max (abv/max (max(abv))));
xlabel(’ Az[rad]’, "fontsize", 4);

ylabel (CEl[rad]’, "fontsize", 4);
title("2,dim  Beam pattern",’fontsize’,4);

Source Code 2: Python

# Module Name:Beam pattern
# Author:m_tsutsui

# Library Import___________________
from numpy import*

import math, numpy as np

import matplotlib.pyplot as plt

# _Library Importend_______________

def crdt(itv_f,x_end,y_end):
o=[
for j in np.arange(0,y_endx*itv_f,itv_f):
for i in np.arange(0,x_end*itv_{itv_f):
buf=i,j
C.append(buf)




return array(C)

if _name__ == ’__main__’:
T=25 #temp
¢=331.5+0.61+T #speed of sound
f=1000 #freq
wl=c/f #wave length
k=(2xpi)/wl #wave number

#_____Coordinates________ #
itv=wl/2 #Array_Interval

C=crdt(itv,10,10)
# #

sita_min=—pi/2

sita_max=pi/2
st=array(np.arange(sita_min,sita-max,pi/180))
fai=0

ul=array(sin(st)*cos(fai)
u2=array (sin(st)=sin(fai)

N

u=np.c_[ul, u2].T

BF=0#pi/18 #scan angle[rad]
BF _m=array([[sin(BF)x*cos(fai)],[sin(BF)x*sin(fai)]])

cal=matrix(C)x(matrix(u) —matrix(BF_m))
sizel,size2=cal.shape

H=exp(1jxkx*cal)
W_p=abs(ones((1,sizel))*matrix(H))

W=W _p/np.max(W_p)

I=array(20+logl0(W))

AzAz=st #Azimuth
ElEl=st #Elevation
Az,El=meshgrid(AzAz,EIE])

K=0

for L in np.arange(0,sizel,1):
loop=C|[L,0]*sin(El)+C[L,1]*cos(El)*sin(Az)— (C[L,0]*sin(0)+C[L,1]*sin(BF ) *xcos(0))
K+=exp(1jxks*loop)

abv=abs(K)

# Plot
plt.figure(facecolor="w")
plt.subplot(121)
plt.plot(st,I.T)
plt.axis([sita_min, sita_max, —40, 0])
plt.xlabel("$\Theta$ [rad]")
plt.ylabel("Energy [dB]")
plt.title(’Beam pattern’)




plt.grid()

plt.subplot(122)
plt.contourf(Az,El,abv,100)
plt.xlabel("Az[rad]")
plt.ylabel("El[rad]")

plt.title(’ 2 dim Beam pattern’)
plt.grid()

plt.show()

Source Code 3: Python

# Module Name:Beam Scanning
# Author:m_tsutsui

# _Library Import_____________
from numpy importx

import math, numpy as np

import matplotlib.pyplot as plt

# _Library_Import.end______________

def crdt(itv_f,x_end,y_end):
C=[]
for j in np.arange(0,y_endxitv_f,itv_f):
for i in np.arange(0,x_end*itv_f,itv_f):
buf=i,j
C.append(buf)

return array(C)

if _name__ == ’__main__’:

T=25 #temp

¢=331.5+0.61+T #speed of sound
f=1000 #freq

wl=c/f #wave length
k=(2xpi)/wl #wave number

#_____Coordinates________ #
itv=wl #Array_Interval

C=crdt(itv,10,10)
# #

sita_min=—pi/2

sita_max=pi/2

st=array (np.arange(sita_min,sita_-max,pi/180))
fai=0

ul=array(sin(st)*cos(fai)
u2=array (sin(st)=sin(fai)

N

u=np.c_[ul, u2].T

BF=pi/18 #scan angle[rad]
BF _m=array([[sin(BF)x*cos(fai)],[sin(BF)x*sin(fai)]])

cal=matrix(C)x(matrix(u) —matrix(BF_m))




sizel,size2=cal.shape
H=exp(1jxkxcal)
W_p=abs(ones((1,sizel))*matrix(H))
W=W _p/np.max(W_p)

I=array(20+log10(W))

AzAz=st #Azimuth
ElEl=st #Elevation
Az El=meshgrid(AzAz,EIEl)

K=0

for L in np.arange(0,sizel,1):
loop=C]|L,0]*sin(El)+C[L,1]xcos(El)*sin(Az) — (C[L,0]*sin(0)+C|[L,1]*sin(BF)*cos(0))
K+=exp(1j*ks*loop)

abv=abs(K)

#_Plot
plt.figure(facecolor="w")
plt.subplot(121)
plt.plot(st,I.T)
plt.axis([sita_min, sita_max, —40, 0])
plt.xlabel("$\Theta$ [radl")
plt.ylabel("Energy [dB]")
plt.title(’Beam pattern’)
plt.grid()

plt.subplot(122)
plt.contourf(Az,El,abv,100)
plt.xlabel("Az[rad] ")
plt.ylabel("E1l[rad]")
plt.title(’2,,dim_Beam pattern’)
plt.grid()

plt.show()




