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Trabalho nº2
Título: Sistema de Multi-frequência (DMT- Discrete Multi Tone)
1 Objectivos

O objectivo deste trabalho é o estudo desistemas   DMT (discrete multi tone) ou seja o sistema multi-frequência. 

2 Preliminares teóricos

Pags 322 a 328 do livro ‘Contemporary Communication Systems using Matlab’ 2ª edição  de J.G. Proakis, M. Salehi e G. Bauch.
3 Exercíco 1

a) Comente o funcionamento do seguinte programa em Matlab.

	K=10;
N=2*K;
T=100;
a=rand(1,36);
a=sign(a-0.5);
b=reshape(a,9,4);
%Gera os 16 pontos da constelação do sinal QAM
XXX=2*b(:,1)+b(:,2)+j*(2*b(:,3)+b(:,4));
XX=XXX';
X=[0 XX 0 conj(XX(9:-1:1))];
xt=zeros(1,101);
for t=0:100
  for k=0:N-1
    xt(1,t+1)=xt(1,t+1)+1/sqrt(N)*X(k+1)*exp(j*2*pi*k*t/T);
    echo off
  end
end
echo on
xn=zeros(1,N);
for n=0:N-1
  for k=0:N-1
    xn(n+1)=xn(n+1)+1/sqrt(N)*X(k+1)*exp(j*2*pi*n*k/N);
    echo off
  end
end
echo on
pause % press any key to see a plot of x(t)
plot([0:100],abs(xt))
% Check the difference between xn and samples of x(t)
for n=0:N-1
  d(n+1)=xt(T/N*n+1)-xn(1+n);
  echo off
end
echo on
e=norm(d);
Y=zeros(1,10);
for k=1:9
  for n=0:N-1
    Y(1,k+1)=Y(1,k+1)+1/sqrt(N)*xn(n+1)*exp(-j*2*pi*k*n/N);
    echo off
  end
end
echo on
dd=Y(1:10)-X(1:10);
ee=norm(dd);



4 Exercício 2

a) Comente o funcionamento do seguinte programa em Matlab.

	% MATLAB script for Illustrative Problem 10, Chapter 7.
echo on
K=10;N=2*K;T=100;variance=1;
noise=sqrt(variance)*randn(1,N);
a=rand(1,36);
a=sign(a-0.5);
b=reshape(a,9,4);
% Generate the 16QAM points
XXX=2*b(:,1)+b(:,2)+j*(2*b(:,3)+b(:,4));
XX=XXX';
X=[0 XX 0 conj(XX(9:-1:1))];
x=zeros(1,N);
for n=0:N-1
  for k=0:N-1
    x(n+1)=x(n+1)+1/sqrt(N)*X(k+1)*exp(j*2*pi*n*k/N);
    echo off
  end
end
echo on
r=x+noise;
Y=zeros(1,10);
for k=1:9
  for n=0:N-1
    Y(1,k+1)=Y(1,k+1)+1/sqrt(N)*r(n+1)*exp(-j*2*pi*k*n/N);
    echo off
  end
end
echo on
% Detect the nearest neighbor in the 16QAM constellation
for k=1:9
  if real(Y(1,k+1))>0
    if real(Y(1,k+1))>2
      Z(1,k+1)=3;
    else
      Z(1,k+1)=1;
    end
  else
    if real(Y(1,k+1))<-2
      Z(1,k+1)=-3;
    else
      Z(1,k+1)=-1;
    end
  end
  if imag(Y(1,k+1))>0
    if imag(Y(1,k+1))>2
      Z(1,k+1)=Z(1,k+1)+3*j;
    else
      Z(1,k+1)=Z(1,k+1)+j;
    end
  else
    if imag(Y(1,k+1))<-2
      Z(1,k+1)=Z(1,k+1)-3*j;
    else
      Z(1,k+1)=Z(1,k+1)-j;
    end
  end
  echo off
end
echo on
error=max(size(find(Z(1,2:10)-X(1,2:10))));



b) Resolva o exercício 7.10 do livro.
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