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Resultando           donde para que el comportamiento sea críticamente amortiguado:   
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¿Cómo resuelvo la ecuación 
del sistema?
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Para alta frecuencia se puede 
linealizar…
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Reescribiendo

Definiendo:

Obtengo:
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Tengo:  M = …
L = …
alpha = M.L**2

tray. deseada = f(t)
vel. deseada ← df(t)
acel. deseada ← ddf(t)

Defino: tiempo = 5 # segundos
sample_rate = 100 # Hz
pasos = tiempo*sample_rate
k_p = …
k_v = …
# Inicializo en t=0
θ_d_vector ← f(0)
dθ_d_vector ← df(0)
ddθ_d_vector ← ddf(0)
θ_r_vector = θ_d_vector
dθ_r_vector = dθ_d_vector
ddθ_r_vector = ddθ_d_vector
e = [0.]
de = [0.]
beta = M.g.L.cos(θ_d(0))
f_p = ddf(0)
tau_vector = alpha*f_p + beta

# Loop para t > 0
for i in range[1:pasos]

t = i/sample_rate
θ_d = f(t)
dθ_d ← df(t)
ddθ_d ← ddf(t)
tau_old = tau_vector[end]
θ_r_t = Sistema(tau_old)
# opción 1 - sale del sist.
dθ_r_t = Sistema(tau_old)
# opción 2 -dif. fin.
dθ_r_t =(θ_r_t - θ_r_vector[end])/sample_rate
e_t = θ_d -  θ_r_t
de_t = dθ_d -  dθ_r_t
f_p_t = ddθ_d + k_v*de_t + k_p*e_t
f_t = alpha*f_p_t + beta
# Guardo
θ_d_vector.append(θ_d)
…
θ_r_vector.append(θ_r_t)
…
e.append(e_t)
…
tau_vector.append(f_t)



FIN!
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