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Predictive control for coke oven blowing cooler system
based on support vector regression
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(Department of Electrical Engineering and Information, Anhui University of Technology,
Ma’anshan 243032, Anhui, P.R. China)

Abstract: Coke oven blowing cooler system is difficult to establish accurate mathematical model for its strong
nonlinearity. To solve the problem, a predictive control strategy based on support vector regression (SVR) is
proposed. SVR based on the structural risk minimization can directly reflect model nonlinear characteristics, and the
adaptive weight particle swarm optimization(APSQO) is utilized to optimize the SVR identification parameters. The
rolling of the finite horizon optimization and the feedback correction of can predictive control which is the main body
of the control system, overcome the uncertainty and nonlinear process effectively. On the MATLAB simulation
platform, this control strategy is compared with the traditional PID ( proportion integration differention). The
simulation results show that the control strategy has strong anti-interference and robustness, which ensures the
rapid and effective stability of the pre-cooling device in the process.

Keywords: coke oven blowing cooler system; support vector regression; predictive control; robustness;
traditional PID

Wi BHEE:2017-01-20

ESTH LA HE T ARBFUF T H (KJ2008B104) 5 &8 Tl K2 2016 4 HF 58 £ G118 36 4 % B 5T H (2016033)
Supported by Anhui Prorincial Department of Education Natural Science Research Projret (KJ2008B104) ;
Anhui University of Technology 2016 Graduate Innovation Research Fund Poject(2016033).

YEB B A R W (1959—) 3B LR R 2 R B F AR S 00, I 5 1) oA Tl 2B 77 e R S e ] 4 o L0 K% o P -
BHLEE Il AR ST [ F 5T - (Tel ) 13805558903 5 (E-mail) 460530398(@qq.com,
TR R RO 0 BB D R A= AR F 50 A T2 B T A 7 b A S 4 ol o 2 T 38 Bz JH 7 11 8 9 (TeD)
18355515221 ; (E-mail) 2533262049 (@qq.com,



% 9 TR E K T SVR & £ 47 A 3% 2 LT 45 4) 77

Bl SR GBI E AR AU TR 15 R S8 b i — AR 20 AR 19400 v 48 AT ) 200 A AU T T Y
ol E B REEMEM . h TR ERG A WAL AR E IF AR R T 25000 PID 42 i 48 121X Fh
FAFT IR RER PSR A PEBE T AR . D0t IF 52 0 o 0y 42 ) 0 2k S92 B A0 98 45 1T 18 ) 42 o LA 2R L
SCHRLA-5 3R M T R ORI BEE 5 PID AEE & L SR SXBLAE o 00T A 9 1 S e — 2 R LR T R
Rk . SCHRL6-7 148 i T S R GERY B . 42 %5 7 RGEXT R4 LM IE NLTE . i TIPSR G E
2k b 4 AR R B — 5 IR VR T (E AR BEAS R AR 2 00— SR Y T AT SR AN R AR B 14 A o

WA Giit o2 2] BIE R 5835 . SVR BRI BN TORT 9 A fir . X EERIZE R 2%, SVR fEd 2 ~) L 5y B A it
ZIMEL s 3 50 AR 28 56 F A5 [ A B AR BRI AR AR e R BN 1 SVR B st i iz AL RE T
R o T UNRAE - o AER AR AR A 7 0 A 3 R AR DAL AT 4R T o SVR SRR A4S & L ;e or R
T PO A o) BE A R R AN W R AR AR A SC IR SF O, H SVR AT ES 2 B8 BE R GE M B, 5 A1)
A ASPO B3E 446 SVR B2 80 ah B4R w B RORS B ) H A9 . D7 045 2R 3 W1 a4 o] SR s LA 500 1) 0 140
PEAR E P

1 BEFRBRAGIERESER

1.1 EWPLHRFITEHER
PR RETERYR LR X HLEE B, TEREE MRS . B’ 1A TEP R
B R n B E L B AR TR B 2R E RS .
BERE

1
P T BT

S
1Z

Vi

Py
Y| omsay ‘—*

BHPY A
oY
= g

o

IZg]

v

L=

1]

Bl SERLARESENREEHNTER

Fig 1 The stuchture of coalgas transmission system
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