
 PN Sequences simulation: m sequence and Its auto-correlation generation

% Polynomial: 

% p1(x) = 1 + x^2 + x^5

% p2(x) = 1 + x + x^2 + x^4 + x^5

% Initialize variables

clear all;

length = 31*4;

count = 1;

% Starting sequence in the shift register

t1 = [1 1 1 1 1];

t2 = [1 1 1 1 1];

for x = 1:1:length

    m_seq1(count)=t1(5); % m-sequence generated by 1 + x^2 + x^5

    m_seq2(count)=t2(5); % m-sequence generated by 1 + x + x^2 + x^4 + x^5

    GOLD(count) = xor(t1(5),t2(5));% Gold sequence generated 

    count = count + 1;

    % Shifting the values in the register 1

    temp = t1(1);

    t1(1) = xor(t1(2),t1(5));

    t1(5) = t1(4);

    t1(4) = t1(3);

    t1(3) = t1(2);  

    t1(2) = temp;

    % Shifting the values in the register 2

    temp = t2(1);

    t2(1) = xor(t2(1),xor(t2(2),xor(t2(4),t2(5))));

    t2(5) = t2(4);

    t2(4) = t2(3);

    t2(3) = t2(2);  

    t2(2) = temp;

end

% Calculating the auto-correlation function of m sequence

m_seq1 = m_seq1 .* 2 - 1;

m_seq2 = m_seq2 .* 2 - 1;

[row, col]=size(m_seq1);

for i=1:col

    if i==1

        m_seq1_ac(i)=sum(m_seq1.*m_seq1);

        m_seq2_ac(i)=sum(m_seq2.*m_seq2);

    else 

        m_seq1_ac(i)=sum(m_seq1.*[m_seq1(col-(i-2):col) m_seq1(1:col-(i-1))]);

        m_seq2_ac(i)=sum(m_seq2.*[m_seq2(col-(i-2):col) m_seq2(1:col-(i-1))]);

    end

end

m_seq1_ac = m_seq1_ac./max(m_seq1_ac);

m_seq2_ac = m_seq2_ac./max(m_seq2_ac);

% plot the autocorrelation function for m sequence 1

index = -(max(size(m_seq1_ac))+1)/2:1:(max(size(m_seq1_ac))-1)/2-1;

figure(1);

plot(index,m_seq1_ac);

axis([-(max(size(m_seq1_ac))+1)/2 (max(size(m_seq1_ac))-1)/2-1 min(m_seq1_ac)-0.05 max(m_seq1_ac)]);

title(['Autocorrelation of a m-sequence with length', num2str(length)]);

xlabel('time offset');

ylabel('Autocorrelation function');

index = -(max(size(m_seq2_ac))+1)/2:1:(max(size(m_seq2_ac))-1)/2 - 1;

figure(2);

plot(index,m_seq2_ac);

axis([-(max(size(m_seq2_ac))+1)/2 (max(size(m_seq2_ac))-1)/2-1 min(m_seq2_ac)-0.1 max(m_seq2_ac)]);

title(['Autocorrelation of a m-sequence with length', num2str(length)]);

xlabel('time offset');

ylabel('Auto-correlation function');



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































