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Controlador PID Discreto

Controlador PID Cont́ınuo

u(t) = KPe(t) + KI

∫
e(τ)dτ + KD ė(t)

Função Transferência

C (s) =
U(s)

E (s)
= KP + KI

1

s
+ KDs =

KDs
2 + KPs + KI

s
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Controlador PID Discreto

Controlador PID Cont́ınuo

u(t) = KPe(t) + KI

∫
e(τ)dτ + KD ė(t)

Para T0 pequeno

u(k) = KPe(k) + KIT0

k∑
v=0

e(v) +
KD

T0
[e(k) − e(k − 1)]
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Controlador PID Discreto

Para T0 pequeno

u(k) = KPe(k) + KIT0

k∑
v=0

e(v) +
KD

T0
[e(k) − e(k − 1)]

u(k) = KPe(k)+KIT0e(k) + KIT0

k−1∑
v=0

e(v)+
KD

T0
[e(k) − e(k − 1)]

Considerando o instante anterior

u(k−1) = KPe(k−1)+KIT0

k−1∑
v=0

e(v)+
KD

T0
[e(k − 1) − e(k − 2)]
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Controlador PID Discreto

u(k) = KPe(k)+KIT0e(k)+KIT0

k−1∑
v=0

e(v)+
KD

T0
[e(k) − e(k − 1)]

u(k−1) = KPe(k−1)+KIT0

k−1∑
v=0

e(v)+
KD

T0
[e(k − 1) − e(k − 2)]

Subtraindo

u(k) − u(k − 1) = KPe(k) + KIT0e(k) +
KD

T0
[e(k) − e(k − 1)]

−KPe(k − 1) − KD

T0
[e(k − 1) − e(k − 2)]
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Controlador PID Discreto

Forma recursiva

u(k) = u(k − 1) + q0e(k) + q1e(k − 1) + q2e(k − 2)

q0 =KP + KIT0 +
KD

T0

q1 = − KP − 2KD

T0

q2 =
KD

T0
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Controlador PID Discreto

Função de tranferência

C (z) =
U(z)

E (z)
=

q0 + q1z
−1 + q2z

−2

1 − z−1

C (z) =
q0z

2 + q1z + q2

z2 − z
=

q0(z − z1)(z − z2)

z(z − 1)

−(z1 + z2) =
q1

q0
z1z2 =

q2

q0
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Controlador PID Discreto

Função Transferência

G (s) =
10

s2 + 20s + 10

Segurador de Ordem Zero com T0 = 0.005 s

G (z) =
0.0001209z + 0.000117

z2 − 1.905z + 0.9048
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