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Conteudo

= Controle feedforward
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Malha aberta vs. Malha fechada
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Sistemas realimentados
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Sistemas realimentados em cascata
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Controladores feedforward
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Controladores feedforward

Também chamado de:
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Alimentacao direta
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Controladores feedforward
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Controladores feedforward
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Realimentacao linearizante da saida
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Realimentacao linearizante da saida
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Realimentacao linearizante da saida
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Realimentacao linearizante da saida
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= Dinamica de corpos rigidos
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Dinamica de corpo rigido
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Dinamica de corpo rigido
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Conteudo

= Jorque calculado

= Dinamica inversa no
espaco de juntas

Dinamica
Inversa
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Controle por torque calculado
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Classe de controladores nao-lineares
baseados em realimentacao linearizante

M ETT:]
Inversa

Calculam um comando (torque)
usando um conhecimento previo
do sistema expresso através de

um modelo dinamico
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Controle por torque calculado

’
% /’// ’% =3 é;
U g U Z

Classe de controladores nao-lineares
baseados em realimentacao linearizante

M ETT:]
Inversa

1) Dinamica inversa

2) Controle feedforward nao-linear
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Dinamica inversa

S
=
=
«S
=
(=

Inversa

Tip = G(q) (v —f(q,q))
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Dinamica inversa

e

N
Q -.‘
R »
‘\‘;\\“‘ ,_/ /z A
" T‘::,‘\‘ ..:_ = ‘::'F;‘_,(g ,:
q, — V
cEEss——
¢ K :
q
p€ ‘ d€

S
S
=
«S
=
(=

Inversa

e+ Kge + er — 0
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Dinamica inversa

Tip = G(q) (v —f(q,q))

L — —————

I

f(q,4) = —M(q)"*h(q,q) G(q) =M(q)™" Vv = qref + Kpe + Kqgé

S
=
=
«S
=
(=

Tp = M(q) (ﬁref + Kpe + Kaqé + M(q) 'h(q, Q))

Inversa

TID = M(Q)dref 1 h(q7 Q) T M(Q) (er T Kdé)
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Dinamica inversa

TID — M(qﬁiref - h(qv q) T M(q) (er T Kde)

+ Dynamics u

Qq g Model >  Robot
+/ +
S s
‘E E al q
E E IEP K'v
—+ _
qq— z -
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Dinamica inversa

TID — M(Q)éiref - h(q, q) T M(q) (er T Kde)

desacopla dinamicamente o sistema

N
C

lineariza a dinamica do rob0 o./°
o0

S
=

=
«S
=
(=

Inversa

‘ o O? ganhos de malha fechada dependentes da posicao
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Controle por torque calculado

S
=

=
«S
=
(=

Inversa

2) Controle feedforward nao-linear
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Controle feedforward nao-linear

Simplificacao da dinamica inversa:

: : \ N,

Tfrf = M(q)éiref —+ h(q, (1)
T fb — er T+ Kdé

Inversa

S
=
=
«S
=
(=

T =TT Th
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Controle feedforward nao-linear

Tfrf = M(q)éiref 1 h(qa q)

o

TfEer—FKdé T =TFff T TFfb

P > _
. i, . Dynamics _+» u Robot
= d | Model
£ B VA%
=
= .=
al g
KP K’U
A g
+P’ 4_
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Controle feedforward nao-linear

Tff = M(q)éiref T h_(_qa fl) seguimento de trajetoria

S
=
=
«S
=
(=

Inversa

T b = K. e+ Kgé rejeicao de perturbacoes
— P — define impedancia
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Dinamica

9re f | Inverse
dynamics

L[

Hydraulic
dynamics

e

Robot
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9ref + PD position S Tref Torque
. controller | Ty : controller
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Conteudo

- Jake-home messages

= Bibliografia

Conclusao
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“Take-home messages”

1) Dinamica inversa

2) Controle feedforward nao-linear

= M(q) (Kpe + Kqé) 2) T4 = Kpe + Kqé
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“Take-home messages”

0,0
Y

e-ref Inverse

’dynamics
0. 11 : Vs

ref . PD position S Tref Torque | u | Hydraulic | 7 Robot 0

;_ controller | 7rp Q} controller dynamics dynamics
9 . J " S/

r/,///

WalrCl responsavel pelo seguimento
nominal de referéncia

\

reetpoecik: responsavel pela rejeicdo de

disturbios e por determinar impedancia mecanica
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