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2. Generic SISO QFT Design

Consider the following feedback system (qftex1.m)
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with an uncertain plant family P

Assume H = 1 and F = 1.
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2.0.1 QFT Design

SISOBNDS or GENBNDS
(compute bounds) 

CHKSISO or CHKGEN

(compare design to specifications)

End

PLOTTMPL
(view bounds)

Define frequencies (w)
Define models (P, R, C)
Define sampling time (ts )

Define nominal response indices (nompt)
Define controller type (loc)

Define phase array for computing bounds (phs)

GRPBNDS
(combine bounds)

SECTBNDS
(worst case bounds)

PLOTBNDS
(view bounds)

PFSHAPELPSHAPE

define

problem

data

compute and
manipulate

bounds

design 

analysis 

Define specs (Ws)
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2.1. Specifications

Performance specs.:
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hardware noise

•Stability margins (PM = 50° and GM = 1.6)

•Output disturbance rejection

•Input disturbance rejection



1/26/2005 2-4 Copyright ©2005 (Yossi Chait)

2.2. Templates
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2.3. Bounds
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Convert algebraic specs into equivalent specs in terms on nominal 
loop L0=GP0H0.  For example, consider the classical M and N
circles plotted on a Nichols chart.
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2.3.1. Margin Bounds

Convert robust stability margin spec in terms of nominal loop.
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2.3.2. Output Disturbance Bounds

Convert robust output disturbance spec in terms of nominal loop.
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2.3.3. Input Disturbance Bounds

Convert robust input disturbance spec in terms of nominal loop.

-360 -315 -270 -225 -180 -135 -90 -45 0

-20

-15

-10

-5

0

5

10

Open-Loop Phase (deg)

O
pe

n-
Lo

op
 G

ai
n 

(d
B

)

Robust Input Disturbance Rejection Bounds

0.1
5
10

,
( )

V( )
0 01 for all [0,50)ω

ω
≤ ∈ ω∈. , PY j

j
P



1/26/2005 2-9 Copyright ©2005 (Yossi Chait)

2.3.4. All Bounds

View all bounds.  
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2.3.5. Effective Bounds

Compute worst-case bound by computing their
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2.4. Loop Shaping

0 0 0, .L GP P= ∈PPlot nominal loop
Start with G = 1
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2.4.1. Loop Shaping: step 1
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2.4.2. Loop Shaping: final steps
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2.4.3. Loop Shaping Environment

lpshape
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2.4.3. Working with Measured Data

Radial loop in a CD ROM drive: 
showing measured freq response.
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2.5. Analysis

Verify closed-loop performance with the designed controller. 
Why?
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2.5.1. Analysis: Margins
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2.5.2. Analysis: Output Disturbance
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2.5.3. Analysis: Input Disturbance
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