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An Example of Modified Smith Predictor
Design with QFT

Per-Olof Gutman

 The example — a double integrator with uncertain gain and delay
» A straightforward lead-lag design using QFT

* The Modified Smith Predictor

* Loop shaping for (the plant + the Modified Smith Predictor)

* A successful design

* Discussion
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The example — a double integrator plant
with uncertain gain and delay
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The example — a double integrator plant

with uncertain gain and delay
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Templates of the double integrator plant

didelay templates

By, — i — — — The arbitrary nominal

__________________ S e S B B 01 plant is Chosen as

80

dB

| Note: For a plant w/o
= ~ uncertainty, and
.- L delay = A [sec,

12

6

-10 4
-240 -230 -220 -210 -200 -190 -180

| max(wc):% [rad/s]

Qsyn — the toolbox for robust control systems design P-O Gutman



Y7 TECHNION

Israel Institute of Technology

A straightforward lead-lag design
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A straightforward lead-lag design
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The Modified Smith Predicto
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Loop shaping Wlth MSP
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Bode diagram of Mod Smith Pred order 2 ks=hs=1

Bode Diagram of MSP
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Note that for low frequencies, the
gain of MSP is low and the gain of
P is high, so for low frequencies it

holds that C(P + m) = CP, and

1
Al
some hope that loop shaping

C(P+m) under the "specification”
1

|1 + C(P + m)
will yield something useful...
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4 plant cases + MSP2 with ks=1, hs=1
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didelay + msp2 templates from PpM11.tpl
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6-dB sensitivity bounds for PpM11
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odsrs frequency domain specification from didelay.spc
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* It was easier to loop shape with the MSP 1n parallel with the plant than
with no MSP at all, and higher bandwidth was achieved

* It 1s more difficult to loop shape when the MSP is postulated to be
inside the feedback of the controller, although that 1s the correct way
to do 1t

» It was not tested how the choice of the MSP parameters influences the
design process.
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