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(Controller Performance Assessment
using the MV Concept)
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Performance Assessment of
SISOMMIMO controllers

enables one to ask simplistically:
How healthy is your controller?
Is it doing its job well?
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y(t) = fet)+ fet-2)+ -+ f, et—d+D+ fet—d)+f,et—d-D+--
\ Y J
e(t)
wheree(t) isawhite noise ssquence and g (t) isthe portion
of MV contral output independent of feed back contral.
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N
t)= _
YO 1+g7°TQ

we have

N=f+fq"++f,_q°" +Rqg
\ ’ J T {Remaining rational, proper }

- . transfer function
[Resultlng from the division ]
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T 1+q7°TQ

[ R=FIQ ] . _ B
e(t) = {F +1+ T de q }e(t) =Fe(t)+Le(t—d)

— A proper trandfer function

= var(y(t)) = var(Fe(t)) +ver( Le(t—d))
= var(y(t)) > var(Fe(t))
theinequality had if:

R-FTQ=0

= Q — i
= [The MV control law J

:45%.;54.?93

F isindependent of contraller transfer function Q

= Fe(t) isthe process output under MV control andis
feadback control invariant
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y(t) :( foq + flqil Tt fd71q7d+1 + fd qid + ) e(t)

— Multiply by e(t),e(t—2),---,e(t —d +1) respectivey,
and taking expectation:

r.(0) =E[y(t)et)] = fyof
() =E[y®)et-D]= f,o?

rye (d _:D = E[y(t)e(t —d +:D] = fd—lo-ez
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(d) =[ 2@+r2@+12(Q+-+r2(d =D |/ o?c?

= PO+ W+ oD+ + o5 (d-D 2227
whae Z = caoss-corrdation coefficient vector between
OPand noisefor lagsfromOtod-1
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where p7 (K) =

—e(t)="?
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Performance Assessment of Control
Loops, B Huang, S L Shah, Advances in
Industrial Control, Springer, 1999.
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