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Abstract
(SSTC) and dynamic control, and its implementation method. We properly combine the methods of identification,

This paper studies the model predictive control (MPC) with multi-priority rank steady-state target calculation
optimization and control in the existing literature, and implement these methods by software. By introducing new
variables, the SSTC can be represented in a unified method, and the optimization problem in each priority rank is either
the external target tracking or the soft constraints softening. We verify the software functions of the multi-priority rank

SSTC via simulation and application examples.
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dynamic control
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H Matlab #5# B8 F@ e OPC 42l
JEAIE (1 Fros g5k, Ko s B4R 1 1
BN ARY). ik OPC 5 A 3 B X 1
B 75 (General binary noise, GBN) 155, JF LI
i B B AT A ) MOESP 5 v L H A R ik
BSHP R PR RGCRFER ) ¢, B Y
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Ak ETy,, = T,/3 = 50 min, %4 Psw =
to/ET,, = 1/12.5. fiEHIHEAEH 4000 415N fi
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N O NN o

Amplitude

0.927 —0.010 —0.040 —0.004 0.045

0.108 0.872 0.009 —0.078 —0.105
0.099 —0.098 0.937 0.016 0.015
0.038 —0.024 —0.054 0.858 —0.019

—0.215 0.295 0.115 0.053 0.642

—0.019 —0.058 0.107  —0.041 —0.104
0.084 —0.075 —0.039 —0.334 0.024
0.233 —0.257 —0.084 —0.305 0.377

—0.112 0.112 0.081 —0.210 —0.306
0.104 —0.118 —0.004 —0.202 0.052
0.000 0.004 —0.001 0.007 —0.001 |

—0.008 0.049 0.072 0.005 —0.012

—0.057 0.019 0.023 —0.002 —0.021
0.013 0.117 0.131 0.060 0.023
0.228 0.000 0.008 0.073 —0.078
0.723 —0.014 0.093  —0.206 0.049

—0.069 0.865 —0.218 —0.013 0.031

—0.221 —0.223 0.273 0.014 0.077

—0.140 —0.088 0.296 0.259 0.465

—0.140 —-0.179  —-0.629 0.118 0.399 |

[ —0.040 —0.022 —0.057
0.066 0.004 0.077
0.039 0.039 0.069
0.043 0.014 0.006
B = —0.098 —0.054 —0.181
0.010 —0.058 —0.014
0.091 0.014 0.032
0.145 0.052 0.156

—0.010 —0.073 —0.096
0.068 0.014 0.061 |
—6.583 —3.728 —6.062 0.322 —2.051

—10.139 —6.147 —1.345 —1.372 1.170

C = —10.905 4.630 —2.369 3.013 6.070
—8.396 5.938 1.202 1.373 0.972
—9.980 —1.041 —1.308 —4.752 4.151

—1.409 —0.045 0.523 0.745 —1.851
1.773 2.271 0.671 0.720 0.082

—2.752 0.049 —0.957 —2.384 0.421
1.516 —1.117 —3.194 2.426 0.102

—0.540 0.491 2.889 1.271 0.294
0.038 —0.052 0.018

—0.080 —0.072 0.088

D = —0.077 —0.038 0.050

—0.077 0.088 0.037
—0.055 0.030 0.011
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03 764 ;65,max

0.0016% ...
X(1),-0.5<u, <0.5
s.t. —0.5 — 5j,min S ys,j S 0.5 + 5j,maxa ] = 3,4

ys,5 S 0.5 + 65,max

R 2. AL yo1 Al yso MKAR. T
EF=5

min J = 0.5[|,||7, + 0.5(|0|l7,
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Table 2  The priority ranks and external targets
o2 Zs (a) (b) DESY 3
r=1 21 = [Yo.3, Ys.as Ys.5) zL=10.5,0.5,0.5] 2zl =1[0.5,0.5,0.5] 0.9, 0.099, 0.001
zL. = —[0.5,0.5,00] 2zl = —[0.5,0.5,00]
r 22 = [Ys,1, Ys 2] Zhax = —Zhmin = [0.5,0.5] Zhax = —Zhin = [0.5,0.5] 0.5,0.5
r= 2 = [Yu1,Ys.2, s3] 2% = [0.25,0.15,0.05] 2% =[0.1,0,—0.05] 0.4,0.4,0.2
r 20 = [Yo.3, Ys.d, Ys.5, Us.1, Us 2] z4 =[1,0.7,-0.2,0,0] z1 =1[0.5,1,0.4,0,0] 0.3,0.3,0.3,0.05,0.05
* 3 PIRiRE H AR LR
Table 3  Comparison of the two SSTC methods
(a) #—4
(a) The first group
o3 2 03 max 53 63 Yeo1 Ys,2 Us3 Ys,3 Ys,a Ys,5 Us 1 Us,2
LS ER T - - - - 0.25 0.15 0.05 1 0.7 -0.2 0 0
EZIW 43 [0, 0] [0, 0] 0.001 [0, 0] [0, 0] 0.250 0.150 0.050 0.344 0.247 0.210 0.007 -0.044
HAR R [0.003 ,0.003] [0, 0] 0 [0, 0] [0, 0] 0.347 0.046 0.026 0.500 0.286 0.104 0.096 -0.111
(b) =4l
(b) The second group
5; 6Z 65,1“&,( 5f 6; Ys,1 Ys,2 Us,3 Ys,3 Ys,a Ys,5 Us,1 Us,2
A H AR - - - - 0.1 0 —0.05 0.5 1 0.4 0 0
EZIw, [0, 0] [0,0] 0.001 [0,0] [0,0] 0.100 0  —0050 0.171 0046 —0.066 0.115 —0.040
BARSES [0.002, 0.002] [0, 0] 0 [0,0] [0,0] 0.347 0.046 0.026 0.500 0.286 0.104 —0.119 —0.093
(1), -0.5 < u, < 0.5 K(1),-05 < u,; <05, [=1,2
st —0.5 — 5i,min S ys,i S 0.5 + 5i,maxai = 17 2 st Us,3 = u:,?ﬂ ys,j = y:,j7 J = 17 2
0.5 = 8 i < Yoy <054 8 e d = 3,4 05— 0" <y, <05+067, =34
y375 S 0.5 + 5;,max y375 S 0.5 + 6;,max

ﬁ:f’f‘.g& 3. EEE%&F%B H*ﬂ? Y1, Y2 %l] Ug,3- ?’Tjﬂ
GALTFIS/

min
Ys,1,Ys,2,Us,3

J=0.4(ys1 _yt,1)2+0-4(ys,2_yt,2)2 +
0.2(U5,3 — Ut73)2
X(1),-0.5 <wu, <05

¢ ys75 S 05 + 5; max
s.t. ’
—0.5 — 5Z,min S Ys,i S 0.5 + 6;Zk,max?
1= 1’ e 74

HER 4. BREFANE EAE yrs, Yea, Y5, Ueq A
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