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e Los datos binarios se modulan digitalmente mediante QPSK en
Octave.

ECORFAN®

e | os valores de la sefial analdgica a transmitir se acondicionan con
respecto al nivel de voltaje

e Se modula por ancho de pulso (PWM) para ser transmitida en el
Canal

e Se aproxima a una conversion ADC mediante un circuito (RC) y
un Amplificador Operacional.

e El Arduino receptor adquiere la sefial de un puerto analdgico
mediante la resolucion de su ADC interno.

e Los datos obtenidos por el Arduino receptor se envian a Octave
de forma serial para comparar la senal transmitida y recibida.
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QPSK en OCTAVE (Software Radio)
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figure(2);

pkg load signal figure(1); subplot(2,2,1); plot(sym1l); title('00";

paso = 0.0001; stem(bits); subplot(2,2,2); plot(symz2); title('01");

tb = 0:paso:1; title('Bits a transmitir"); subplot(2,2,3); plot(sym3); title('10");

n=10; A= (2)"0.5; subplot(2,2,4); plot(sym4); title('11";

bits = randi(1,n); Tc = 1/2; mod =];

fori=1:n fc =1/Tc; for1=1:2:n-1
bits(1,i)=0; wc = 2*pi*fc; if(bits(i) == 0 && bits(i+1)==0) mod = [mod sym1];
bits(5,1)=0; syml = A*sin(wc*2*tb+5*pi/4); % 00 elseif (bits(i) == 0 && bits(i+1)==1) mod = [mod sym2];
bits(6,i)=0; sym?2 = A*sin(wc*2*tb+3*pi/4); % 01 elseif (bits(i) == 1 && bits(i+1)==0) mod = [mod sym3];
bits(8,1)=0; sym3 = A*sin(wc*2*tb+7*pi/4); % 10 elseif (bits(i) == 1 && bits(i+1)==1) mod = [mod sym4];

end sym4 = A*sin(wc*2*th+pi/4); % 11 end

end
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QPSK en OCTAVE (Software Radio)

figure(3);

plot(mod);
lenmod=Ilength(mod)
title('Sefial Modulada');
A=90;

y = round(A*mod)+127;
figure(4)

subplot(211)

plot(mod)

subplot(212)

plot(y)
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Firmware Arduino Transmisor
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int pwmOut = 10;

float val=0;

float valr=0;

byte
valx504[]={217,192,163,131,99,69,43,22,7,0,1,10,26,49,76,107,139,170,199,222,240,251,254,249,237,217,192,163,131,99,69,43,22,7,0,1,10,26,49,76,107,
139,170,199,222,240,251,254,249,237,217,192,163,131,99,69,43,22,7,0,1,10,26,49,76,107,139,170,199,222,240,251,254,249,237,217,192,163,131,99,69,4
3,22,7,0,1,10,26,49,76,107,139,170,199,222,240,251,254,249,237,217,217,237,249,254,251,240,222,199,170,139,107,76,49,26,10,1,0,7,22,43,69,99,131,16
3,192,217,237,249,254,251,240,222,199,170,139,107,76,49,26,10,1,0,7,22,43,69,99,131,163,192,217,237,249,254,251,240,222,199,170,139,107,76,49,26,1
0,1,0,7,22,43,69,99,131,163,192,217,237,249,254,251,240,222,199,170,139,107,76,49,26,10,1,0,7,22,43,69,99,131,163,192,217,37,17,5,0,3,14,32,55,84,11
5,147,178,205,228,244,253,254,247,232,211,185,155,123,91,62,37,17,5,0,3,14,32,55,84,115,147,178,205,228,244,253,254,247,232,211,185,155,123,91,62,
37,17,5,0,3,14,32,55,84,115,147,178,205,228,244,253,254,247,232,211,185,155,123,91,62,37,17,5,0,3,14,32,55,84,115,147,178,205,228,244,253,254,247 ,2
32,211,185,155,123,91,62,37,37,62,91,123,155,185,211,232,247,254,253,244,228,205,178,147,115,84,55,32,14,3,0,5,17,37,62,91,123,155,185,211,232,247
,254,253,244,228,205,178,147,115,84,55,32,14,3,0,5,17,37,62,91,123,155,185,211,232,247,254,253,244,228,205,178,147,115,84,55,32,14,3,0,5,17,37,62,9
1,123,155,185,211,232,247,254,253,244,228,205,178,147,115,84,55,32,14,3,0,5,17,37,217,237,249,254,251,240,222,199,170,139,107,76,49,26,10,1,0,7,22,
43,69,99,131,163,192,217,237,249,254,251,240,222,199,170,139,107,76,49,26,10,1,0,7,22,43,69,99,131,163,192,217,237,249,254,251,240,222,199,170,13
9,107,76,49,26,10,1,0,7,22,43,69,99,131,163,192,217,237,249,254,251,240,222,199,170,139,107,76,49,26,10,1,0,7,22,43,69,99,131,163,192,217}; // QPSK
signal simulation
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int delayt=50;

void setup()

{
pinMode(pwmOut, OUTPUT);
Serial.begin(9600);

}
void loop()

{

for(byte i=0; i<=504; i++)

{
analogWrite(pwmOut,valx504[i]);
delay(delayt);
Serial.printin(valx504[i]);

}
}
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Firmware Arduino Receptor y Octave

ECORFAN® _ clc;clear all;close all;
float val=0: void loop() pkg load ir_13trument-contro|
float valr=0- { pkg load signal
float er_o_’ s1 = serial("\W.\COM1") 9% Open the virtual port
ot o for(int i=0; i<=64; i++) srl_flush(s1)

y_temp = cell(10,1)

valx6[]={0,0,0,0,0,0,0,0, {vrx—analo Read(A3): y=0
0,0,0,0,0,0,0,0,0,0,0,0,0, _ g ’ while true
0,0,0,0,0,0,0,0,0,0,0,0,0 valxGlil=vrda: fori= 1:10
O’O,O,O’0’0101010’0’010,0’ Serial.printin("indice i:"); y_serial = str2znum(char(srl_read(s1,10)))

Vv U, Y, Y, Y, U, v, v,v,v,u, Y, Serlalprlntln(l), y_temp{l,l} = y_serlal
0,0,0,0,0,0,0,0,0,0,0,0,0, L — endfor
0.0.0,0,0}: Serial.printin("Valor en i:"); y = cat(1,y, y_temp{1:10})
N Serial.printIn(valx6[i]); plot(y)
int delayt=500; %pause(l) % realiza una medicion continua de
void setup() datos
{ delay(delayt); endwhile

) ) _ } srl_close(s1)
Serial.begin(9600); Y felose(s1);

}
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CONCLUSIONS

El diseno de esta plataforma puede ser aplicada en laboratorios de ingenieria y practicas de
comunicaciones digitales, emulando la transmision y recepcion de sefiales que caracterizan el
sistema de Software Radio utilizando Octave y Arduino.

En la plataforma se aplica comunicacion serial, conversion ADC y DAC, se sintetizan los datos
mediante un Conversor Digital Analégico con PWM para transmitir una sefal modulada.

Mediante el software Octave es posible realizar el software radio de una senal utilizando una
modulacion digital, en nuestro caso es QPSK.

Esta plataforma nos permitié comprobar algoritmos de transmisidn y recepcion de datos,
codificacion de canal, representa una herramienta de desarrollo con un gran potencial al
interactuar con la plataforma Arduino de forma serial.

Una de las limitaciones de esta plataforma es la velocidad de transmisidon de los puertos y la
lectura de los datos, asi como la sincronizacion de la seial y estas son areas de oportunidad
para contribuir en el desarrollo de esta plataforma.



"?"i"f"’z

D
ECORFAN®

© ECORFAN-Mexico, S.C.

No part of this document covered by the Federal Copyright Law may be reproduced, transmitted or used in any form or medium, whether graphic, electronic or mechanical, including but not limited to the
following: Citations in articles and comments Bibliographical, compilation of radio or electronic journalistic data. For the effects of articles 13, 162,163 fraction I, 164 fraction I, 168, 169,209 fraction Ill and other relative of
the Federal Law of Copyright. Violations: Be forced to prosecute under Mexican copyright law. The use of general descriptive names, registered names, trademarks, in this publication do not imply, uniformly in the absence of

a specific statement, that such names are exempt from the relevant protector in laws and regulations of Mexico and therefore free for General use of the international scientific community. BCIERMMI is part of the media of
ECORFAN-Mexico, S.C., E: 94-443.F: 008- (www.ecorfan.org/ booklets)

© 2009 Rights Reserved | ECORFAN,S.C. (ECORFAN®-México-Bolivia-Spain-Ecuador-Cameroon-Colombia-Salvador-GuatemalaParaguay-Nicaragua-Peru-Democratic Republic of Congo-Taiwan)




