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Controllo Digitale

Volendo realizzare un controllo
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Loop Shaping




Definizione delle Specifiche
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Definizione delle Specifiche
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Progettazione del Regolatore — Loop Shaping
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Bode Diagram Bode Diagram
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Progettazione del Regolatore — Loop Shaping

Bode Diagram
Gm =83.7 dB (at 4.47e+04 rad/s) , Pm = 88.1 deg (at 65.7 rad/s)
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Considerazioni — Loop Shaping
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Bode Diagram

Gm = 49.7 dB (at 1e+04 rad's), Pm = 89.2 deg (at 65.7 rad/s)
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Sintesi per

Cancellazione




Specifiche - Cancellazione

Bode Diagram
Gm =Inf, Pm = 90 deg (at 65.7 rad/s)
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Progettazione del Regolatore - Cancellazione

Bode Diagram
Gm =49.7 dB (at 1e+04 rad/s), Pm = 89.2 deg (at 65.7 rad/s)
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Discretizzazione

Metodo bilineare (o di Tustin) —_— R(z) = R(s)| 2 (z-1)
/ S=Tc(z+1)
Discretizzazione
\ Metodo dello’invarianza della R(z) = z—1 711-1 { R(s) l}
risposta all’impulso z S ket
R(z) = 0.1641z% — 0.1968z + 0.164 R(z) = 0.2283z3 — 0.2738z2% + 0.2281z + 2.884 « 10716
2= z2 —0.003992z + 0.996 “= z3 4+ 0.33332z%2 — 0.8889z — 0.4444
Loop Shaping - Tustin Cancellazione - Tustin

R = t{(c2d(SYSC,TS,METHOD));



Simulazioni e Prove

Sperimentali




Schema di controllo
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— P Y num(z) > ° — P + I
—P - den(z) X > R
Rz
[d]
t=01s — R =100Q - R =1000Q

t =0.6s — E=6V->E=8V



Simulazione — Loop Shaping
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Simulazione — Cancellazione
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Implementazione - Simulink

MBED
JAVAN ’I> 4 h
Pin: PA_4
I B ¥ o vref
MBED
MBED
duty > || || | |
JAVAN K
Pin: 3
Pin: PA_0 .
I:I Commiomingae Correis Concetamons » I:I
< P Vout
MBED [rm_] - _— {nﬁn—} _
PV ——T — =
Pin: PA_1
1 e »!Vin -
MBED MBED
| | | | delay_light > | | | |
Pin: PC_13 Pin: PA_S
‘:l < P button




Prove Sperimentali

E =10V
" Comrolle | Tulms) | Su%)
Integrale 390 28.4
Loop Shaping 600 16.4
Cancellazione 600 18
R =100Q - R =1000Q
Vief = 5V
E =8V
" Gontrollo | Tums) | Si%)
Integrale 640 20.4
Loop Shaping 360 11.6

Cancellazione 450 14.4
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