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—> Electric motor model

0(¢)=w(z)
e

—> Uncertain motor parameters

F——» Viscous friction coefficient
J ——» Motor inertia
k,,—*® Motor torque constant

—> Load torque approximation > Jc,+ Jc,0




—> Control problem

—>Reference sinusoidal signal

6 A+Asm t+(x)

Tracking signal




—> Reference input current
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| Frequency estimator »| Adaptive intemal model
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—> Modular implementation

. Stabilizing action——» §
—> Parallel working

Reconstructive and removing action—» v




—> Stability analysis

. |—> Recalling the motor model
0(¢)=w(¢)

@(z):§m(z)-cl-cze(z)+’%Mi(t) '

change of coordinates

X, = 0 Output feedback form

F > amaL
x2:w+76 X1 =X, J'xl




=—>Linear filter —>change of coordinates
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—>The corresponding reference system:
F
L] : + k -
yl" T]}" ( J )y}"

c,+ 7\2—7\5
J

recalling

U

yrzer’ gr:O’ Vr:ir

M .
Yot =1

T.Ir:_}\’nr_cl_ J

using (}=y—y,,=9—9,, ;fl:ﬂ—ﬂr)




—=>new error variable —> stabilizing action

Ze=E+k,y S==2Nk, 7~k (E+k,P)

—>Final error system




—> Recalling

I (g, F AVAVAVA
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—> Generated by the internal model » In the case of known
frequency

w,=0 » Bias

M.}l_wz 5 »+jy eigenvalues — » Sine wave
Wr=="¥ W,

—1 =W+ w,




—>Adaptive internal model

A1~ final reconstructive control

Wo=ky

w,==0,w, |
—>Frequency estimator

A A 6 A
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—>The complete error system

HS:JpHstBs(é_yzﬂwl_wl)

V

The eigenvalues of the matrix /Ip characterizing the overall error

system coincide with the roots of the polynomial at the numerator

of the rational function
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R. Marino, P. Tomei, “Output regulation for

from unknown stable linear systems, IEE Transactions

on automatic Control, 60: 2213-2218, 2015

Negative real part (k suff. small) 1 — Convergence —» ()




—>Logic simulation

AVEW

—>Motor parameters

J k F | ¢,

m
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—>Design parameters
N ok, | k| M| N | k| A

y z
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@ '_I_ 1 %Motor Plant Model |
[1364! fmf 2 num = (K] plant

E 2 den =[FJC

E | 4 plant = tf{num, den);

Control & Simulation Loop
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frequency estimator
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input current
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input current

.. ‘ Input current l
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frequency estimator
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Conclusion

 The control is able to track the reference signal
using an innovative technique,minimizing the
tracking error and to adapt to a change of
frequency pretty fast
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