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IEEE Fellow, IFAC Fellow, £EidfE##HI%%, University of California (UCLA) K##HI%
Panagiotis D.Christofides. UCLAKSEEM 5/ B 7K Yoram Cohen#FZAEFH &F 1
(Desalination, 2013, 316, 154-161) 5| HIfii Ni& SCVFIR HE F 52 H BO 7 iR BRI o 1 IR 40 £
PP A S R AR, (ECH, (3118 i H HOSVIAE RS S8 30 The use of
SVM is especially useful for developing non—linear controllers as has been demonstrated
in recent studies involving membrane based and other industrial processes [31 - 33]. For
example, SVM based non—linear predictive functional control design was applied to a coking
furnace, improving the regulatory capacity for both reference input tracking and load
disturbance rejection compared with traditional PFC and PID control strategies [31].)
IFAC Fellow, f&[EUniversity of StuttgartfJFrank Allgower#FZ/EH it (IEEE Transactions
on Automatic Control, 2017, 62(7),3339-3353) #55& 1 HIEH I k4 Bl & 1 75 AR
M. R, [5G NHIEAMILL: Iterative learning control, first proposed
by Arimoto et. al. [13], is good at exploiting repetitiveness to improve tracking

performance from iteration to iteration [6], [12], [14], [15].).

TEE DA K ) R G R R AR RZE/KFraunhofer TWESHi L fi #8324 Lutz Hofmann
FORAEHAL S (ISA Transactions, 2016, 62, 325-332) ¥ HiEH e e AR i m L5
H. RN, [11]NHiEHE IR Despite the clear advantage of using the ARMAX stochastic
model as presented in the example of Fig.1, within many applied works with stochastic
candidates of the MPC family it is much more common to find ARX-based simulations and
practical essays, even under the consideration of a stochastic design method in the
theoretical part. For example, confer all of the following works on long-range sto chastic
MPC algorithms: Keyseretal. [9], Scattolini and Bittanti [10], Desbiens et al. [11],
Najimand Ruiz [12], Karacan [13], Dubayand Abu-Ayyad [14], Zhang et al. [15], Kirches
et al. [16], and Belda [8].

IEEE Fellow, {&H K234 E REZIZAEH L (Industrial & Engineering Chemistry Research,
2013, 52, 2661-2671) g HiEH KNAFONARMETEMELSI . (ESCanrs, [ HEE

18 3C: Iterative learning control (ILC) has been increasingly practiced in recent years
for industrial processes to realize perfect tracking and control optimization. 7—11 This

methodology is in principle based on using repetitive operation information from
historical batches to progressively improve tracking performance from batch to batch.)
TR K A%, BERBR TR, BEZRT AR5 Furong Gao 242 7£ ik
(Industrial & Engineering Chemistry Research, 2016, 55, 8818-8829) HUHIiE A 74
9 SE it o k4 ) @ A AR A R . (JESCan s, [91 A MRS B 1R 3L Online closed-loop
identification is an important and fundamental problem in process control, because it
depicts an evolutionary “map” to process control engineers for better understanding
the plant, also enabling further controller upgrades such as redesigning controller

parameters or setpoints, 1 or even implementation of advanced control strategies such

as model predictive control (MPC)2-9
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W22 REE e E sh i S5 AR E R RS2 EKrzysztof Gatkowski #URAEHILICC TET Control
Theory & Applications, 2016, 10, 1904-1915) ¥4 H1i&# (T e RREMETEMLLSI H . (&
R, [ NHiIEE L C: Model predictive control based ILC schemes were proposed to
implement set—point tracking with respect to the input constraints [13 - 16]. Convergence
constraints for ILC designs that are robust against process uncertainties were discussed
in [17, 18].)

EH R EFF b+ (Academician, International Academy for Quality). EEEEFSS
+ (Fellow, American Society for Quality), City University of Hong Kongf{JCHIN, K.S¥#%
fEHAL X (Nonlinear Dynamics, 2018, 92, 1001-1021) HukgHiiE ANFIFiESI NIRRT 2%, (R
NUR,  [36]NHIEEMIL: It isalsopossible to use the nonminimal state—space model,
in which the extended states consist of input increments, output increments and output
signals [35-37]. Considering the augmented model method has the advantage of relatively

low matrix dimensionality, it is used in this study. D,

HEE SRR RS (UKACC) #1fTZ . Lancaster UniversityfC. J. TaylorZI%iEH it
(International Journal of Control, 2019, 2939-2951) H¥iHiE N FiEd ) AREM 1L, (B
UF, Zhang & Gao, 2013 N HiHFE KB L «=eee- active noise control (Yucelen & Pourboghrat,
2009) ;and in relation to recent advances in process control (Bigdeli, 2015), such as coke
furnaces (Zhang & Gao, 2013):-+)

IEEE Fel low, U KF| W the University of AdelaideffJP. Shi ##Z7EH K&K T (IEEE Transactions
on Industrial Electronics, 2016, 63 (2): 1230-1238) i 3¢ HiiE N 77:50 ik Tad
RIS TE, (RS, [33]NHIEE L. Meanwhile, singular systems are frequently
encountered in electronic and economic systems, aerospace, and chemical industries
[32] - [36]. Hence, there will be a profound meaning applying quantized control to singular

systems. )

B E TR ety IFAC THEEHUR I BORZRRI L% . 2 EVDI/VDE TV ge ik TAEAL T, 5
JE B K¥Birgit Vogel-Heuser #(¥Z1EH KR T (IEEE Transactions on Industrial Informatics,
2018, 14 (1J: 275-282) KJWRICH K HiE NRITEFIARENE T2 JR3CIT, [26] NHTEH
18 3C: Model predictive control (MPC) approaches can be used for process control, e.g.,

coke furnaces [26], and high-performance control tasks such as electric drives
[27] - [29].),



http://www.issi.uz.zgora.pl/?action=111&id=13&en
https://digital-library.theiet.org/content/journals/iet-cta
https://digital-library.theiet.org/content/journals/iet-cta
https://link.springer.com/journal/11071

. RARERXEZERFR

o s " 2| FEH \ i % — SCI b | 5] T4
5 WXL FE LR/ L I L o 9 FEE | m | soes | e
Support vector machine based predictive 2008
functional control design for output 3316 18(5) | 2008.0 Ridong Ridong Ridong Zhang, 35 59
temperature of coking furnace/Journal ' 439-44 6 Zhang Zhang Shuqing Wang
of Process Control 8
Neural network based iterative learning 2009 Ridong Zhang, Anke
predictive control design for 3316 19(1) 2009.0 Ridong Ridong | Xue, Jianzhong Wang, 91 98
mechatronic systems with isolated ' 63-74 1 Zhang Zhang Shuqing Wang,
nonlinearity/ Journal of Process Control Zhengyun Ren
. - 2009 Ridong Zhang,
Adaptive extenfied state space predictive 48(4) | 2009.1 Ridong Ridong Shuqing Wang, Anke
control for a kind of nonlinear systems/ | 4.343 491.49 0 7h 7h h 14 17
ISA Transactions } ang ang Xue, Zhengyun Ren,
6 Ping Li
A simplified linear iterative predictive 2010 Ridone Zh Pi
functional control approach for chamber 20(4) | 2010.0 Ridong Ridong Hcong ~hang, ring
. . 3.316 Li, Anke Xue, Aipeng 21 33
pressure of industrial coke 464-47 4 Zhang Zhang Ti Shudine W
furnace/Journal of Process Control 1 1ang, SHuqing wang
Modeling and nonlinear predictive 2011
functional control of liquid level in a 3379 66(23) 2011.12 Ridong Ridong Ridong Zhang, Anke 91 99
coke fractionation tower/ Chemical \ 6002-6 ' Zhang Zhang Xue, Shuqing Wang
Engineering Science 013




Dynamic modeling and nonlinear

predictive control based on partitioned 2011
6 |  model and nonlincar optimization/ | 3375 | S0(13) | 5011 97| Ridong | Ridong | Ridong Zhang, Anke | 50 | 40
. . . . 8110-8 Zhang Zhang Xue, Shuqing Wang
Industrial & Engineering Chemistry 121
Research
An improved model predictive control 2011 Ridong .
. Ridong Zhang, Anke
7 | approach based on extended 3316 | 2@ 101109 | Zhang, | Ridong | o ing Wang, | 32 | 48
non-minimal state space formulation, 1183-1 zhengyun Zhang Zhenevun Ren
Journal of Process Control 192 Ren eyt
Multivariable decoupling predictive
functional control with non-zero-pole 2013
cancellation and state weighting: 2013.0 Furong Ridong | Ridong Zhang, Furong
8 S . 3372 |94 20 25
Application on chamber pressure in a 30-43 5 Gao Zhang Gao
coke furnace/ Chemical Engineering )
Science
Real-time implementation of improved 2014 .
state space MPC for air-supply in a 61(7) 2014.0 Ridong Ridong Ridong Zhang, Anke
9 : 7.503 Xue, Renquan Lu, 17 23
coke furnace/ IEEE Transactions on 3532-3 |7 Zhang Zhang Pine Li. Furone Gao
Industrial Electronics 539 gL &
Temperature control of industrial coke 2014
10 furnace using novel state space model 7377 10(4) 201411 Ridong Ridong | Ridong Zhang, Anke 20 33
predictive control/ IEEE Transactions ' 2084-2 ) Zhang Zhang Xue, Furong Gao
on Industrial Informatics 092
& it 227 | 331




75 EBFTEMAGIRER

we | ge | TR A AIE TR e o Tk R R EA R AN TR
UL AR | E | OR | RTEDL | BMETRERS | B | BN TR | RO AR B T
o | ERE | k| s | frosi | A | BREE | SRTA BRI LR 5 B AR A

3| T | K| R | RIA | BNRTRECE | B | BT | @rmirn

4| T | & | s | KTEOK | AT | ERTRR | AT | il s

5

+. FREFEARPMIFRE

HA4

LA

MNARREEMFRASEEREIL (R 300 7

B BT RO

ASIGTH S — A AT, FEARTIH RISLI SERANZE R, DA SR P o AT 22l FH Al B i A
o, R TR RIS AR BN T RO A S RN R & L9
Dy R g A S IR e T 1 KJI3Hs, IFMIH TR S, 850 7 RERN S IR &,
BE—BARTT T ARTIH R FK, 3R 1 AT H R [ PR 44 1

ARTUH )5 A AL, FEARITH RIS, SERANSSEE, DL RSCRVE AN ) R R A R

2 WL oK Hr, WOE R — AR IH AR R TR RTER] . WK B P S KA TS 2 AR AR 4t
FRBINE G RAF B AARA N AT R B A AR A e A SR -
ASIGTH SRS = A AL, FEARTIH RISLI SERANZE R, DA SRV o R 22l FR i B i A
3 U SR [ A INE T, FCE S ARIH AN SR TR AT R TR RS E R . T A LR R

P22 KA ARAL G, SAARGUEIRIE, AT H R 122 AR AT e AN SR o




I\. ERAGEXRRRA (FHLER)

“rah Tl AR de it EHE et AL 5o R RIKE R, EMF. E@d. FF
NG A SERR . IKFERL F K A AR 24 (60804010, 61104049, 61273101), X
863 it%l (2007AA04Z166). WHLA AT HH4 (LR16F030004) 5. CAZHUK B F
50 &0, K& SCIL L 80 %%, Hp 10 MARMIL L SCI Bthsl 227 K.

sk H ZR /E 00 B )3 A AL S SR AT T A DT L. BT TR R
BV g3 1 28 B H T OB AT

EWEZIR S5k H R EEFFR TR S5 5 S B SRR T 7T .

F@h#HR S H L AR FEIFRE T AR @SB e, SR T M 5 Rk
S I8 DA B T i 6 0 24 G A O ISE S

VAR Sk H AR G ESLIRIJT R T Faib) 284% 0o B3 B9 N A 58 LA K RS 10 St 42
M ZHREE

R RANENBRE TN, MASCRTERAEERR K ERA BRIV,
R .

BoRAEE: (G



FTRASEXRBILER

Fs | &fAX | &1FE & 1ERtE) BIEHR | ERAMBHRS | &iE
1 WXHEE | KHAR, EH | 2008 544 2011 £F | AR PREEMER S 1-7
==
H
2 WXHE | KHZAR, £ | 2009 F FARBIL REMER I 2
H
3 WXHE | KHAKR, ZF | 2009 2 2014 4F | FARIBL BRI 3. 4, 9






