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register_length = 9;

MEinit = [1, 01,80, 0 e S S ae ]
r=23; I

A=1;

T1 = 8 I 6 2; K = 120;
delta_t = 1;

ction v = generate_m_sequence(M_init, r, A)
Np = 2 » length(M_init) - 1;

Num = (r + 1) % Np;

u = zeros(1, Num);

M = M_init;

for i = 1:Num
u(i) = M(length(M_init));
xor(M(length(M_init)), M(5));
[m M(1:1length(M_init) - 1)];

(1 -2 % 0);

ion noise = generate_white_noise(len, mean, stddev)

uniform_samples = rand(len, n);

normal_samples sum(uniform_samples, 2) - n / 2;
normal_samples normal_samples / sqrt(n / 12);
noise normal_samples * stddev + mean;

noise noise'; =7

nction Y = get_system_response(u, T1, T2 K)
6s = tf(K, [T1 = T2, T1 + T2 11); -
tt = 0:length(u) - 1 -
Y = 1sim(Gs, u, tt)';




[g_theoretical, g_estimated, g_error] = estimate_impulse_response(u, Y_noise, T1, T2, K, Np, A, delta_t, r)

time = @:delta_t:(Np - 1) * delta_t;
g_theoretical = (K / (T1 - T2)) * (exp(-time ./ T1) - exp(-time ./ T2))

Rmz_k = zeros(1, Np);

“Np

Np + 1:(r + 1) * Np
SUM + u(tcl - tch) * Y_noise(tcl);

Rmz_k(tch) = SUM / (r % Np);

g_estimated = Np * (Rmz_k - Rmz_k(Np - 1)) / ((A A~ 2) x (Np + 1) % delta_t);

g_error = g_theoretical - g_estimated;

sigma_g = calculate_estimation_error(g_theoretical, g_estimated)
error_sum = sum((g_theoretical - g_estimated) .” 2);
square_sum = sum(g_theoretical .» 2);
sigma_g = sqrt(error_sum / square_sum);

generate_m_sequence(M_init, r, A);

figure;
plot(u);
title("M 53

EAEN");
x1im([©, length(u)1);
xlabel(" )
ylabel('1BE");

Np = 2 A length(M_init) - 1;
Num = (r + 1) * Np;

noise = generate_white_noise(lengthl

figure;
histogram(noise, 50);
title(" m');
xlabel(" ' ;
ylabel(




Y = get_system_response(u, T1, T2, K);
Y_noise = Y + noise;

figure;

hold on;
plot(noise, s
plot(y, DE
plot(Y_noise,
Tlegend(
title(' &4
xtim([@,
xlabel ('AiE")
ylabel("'

hold off;

[g_theoretical, g_estimated, g_error] = estimate_impulse_response(u, Y_noise, T1, T2, K, Np, A, delta_t, r);

figure;

hold on;

plot(1:Np, g_theoretical, 'r');
plot(1:Np, g_estimated, )
plot(1:Np,

title("Bkid

legend ([ "

xtim([0,

hold off;

sigma_g calculate_estimation_error(g_theoretical, g_estimated);

disp([ ', num2str(sigma_g)]);
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