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B 1.Introduction

Performance-Driven PID control system Control performance Assessment
B MV-index (Minimum Variance index) B EMV-index (Extended Minimum Variance index)
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© Adaptable to system changes
(e.g., aging, changes in environmental conditions).

MV-index : refer to the reference value r(t)

EMV-index : refer to the reference model output

B 2.Proposed Method
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o) —m —— 1. Obtain input-output data uy(t) and y, (t).

2. Calculate kg (t) by using yo(t).
Computing Jmin requires identifying the parameters of the . - - . .
polynomial E(z~1) H o0 ‘C(/z ) W{ G(z™) }——» 3. Calculate y,.(t) and i, (t) by using uy(t) and o (t).
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. . 4. Optimize PID parameters of C(z~1) to minimize the
using autoregressive (AR) model following equation
~ _ J = lko — Rl
B(1) = X(Da(t) + £ PO =) ¢ L m )
a(®) = (XOTX®) XOTS® () = [60),ft— 1), —N+ 1] N
a(t) = [ay, @z, ay]" B Rise-time search algorithm
kof E(t) = — — br
K(t) = Jmin__ :(t)rfm 5 =@ et =1, et - N+ 1] * The control performance index k' is calculated using an adjustable reference model rise-time o”.
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B 3.Numerical Example
. [ ]
m System m previous method (Red) S == R |
G(s) = £9-35 T =100 (t < 5000) The control performance index remains B R TR TR E = HJ_‘ 1 — i
1+Ts T=60 (t>5000) below the threshold : - =
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W User-specified parameters v : —
Over-tuning of PID parameters . E %
Variable | Value Description T BN i -
Control result by using the previous method Trajectories of PID parameters and o
r 5 | Reference signal
Ts 10 | sampling time m proposed method (Blue)
a 54 | Coefficient related to rise-time
N 500 | Number of samples The update of the reference model
M 20| Order of autoregressive parameters allows the control performance index ==
3 0.75 | Threshold of EMV-index to exceed the threshold.
Kp 0.43 | Initial P gain v
Ki 0.1 In!t!al ! ga"_‘ Prevent over-tuning PID parameters e s . 1 e
KD 0.01| Initial D gain Control result by using the proposed method Trajectory of K
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