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Control Design
Performance and Robustness letrics

d* Wd > Wzﬁz
r—’?_’ C b»u—| G :() H =)

y

19



Control Design
Performance and Robustness letrics
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Control Design
Robustness Metrics
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I@ Control Design — Simulation Results
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« LNLS FOFB performance is fundamentally limited by an overall latency of
~1.5 ms

- Rule of thumb: 0 dB crossover frequency on disturbance rejection = 1/(20 * closed-loop
delay) — ~30 Hz at maximum

« Uncertainty on sensor and actuator transfer functions are relevant only above
maximum closed-loop bandwidth (30 Hz) so they cause little harm in practice

* Uncertainty on response matrix does not degrade closed-loop robustness
« Tikhonov regularization “buys” robustness with low degradation of performance

« Simulation results still to be confirmed with experimental data
26



» Signal-based control approach makes the loop optimization
straight forward

» Effort should be put on modeling not only plant and sensor, but
also disturbance, noise and performance goals

e Transition from trial and error tuning of FOFB systems to
optimization-based techniques allows reaching performance and

robustness limits
27
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% Control Design — Simulation Results

LNLS S
Horizontal Plane Vertical Plane
10 . ' 10 | |
3dB 3dB

0 ol
—~ —10 . —~ —10f
m m
z =)
3 3
3 * s -201
© ©
> >
g 1 g 30 -
> 25 Hz > | 25 Hz
73 ——— 50 Hz b - ?SOH;Z

— 100 Hz i —40F o I _ ]
i -50r
—-60 . - -60 i i
1077 10° 10° 107 10° 10° 29
Frequency (Hz) Frequency (Hz)



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29

