& ML QU = %
LR ST e

CAAI TRANSACTIONS'ONJINTELEIGENTY S"'ﬁST‘EM

-

SCRER BN S 2 MRS A RO B TR
XA, Ko

FIHASLC:

XHAAE 5a. SR I LS 122 9 26 M2 B A I HE TN, B BE R Ge 441, 2022, 17(3): 506-514.

LIU Minghua,ZHANG Qiang. Prediction of strip crown based on support vector machine and neural network[J]. CAAI Transactions on
Intelligent Systems, 2022, 17(3): 506-514.

TELR )15 View online: https://dx.doi.org/10.11992/1is.202101002

L] RERGBR A HAN SO
IPNIR YNGR P e Bl iD= AT NN

Modeling and simulation of humanoid robot gait balance generalization

BHER G AR, 2020, 15(3): 537-545  hitps://dx.doi.org/10.11992/tis.201810017
TRIE 27 2T XN SE BAT RO 5 P S 05

Human interaction recognition and prediction algorithm based on deep learning

BHER SR, 2020, 15(3): 484-490  hitps://dx.doi.org/10.11992/tis.201812029
FTF [ 21 U3 RRY] Ao 25 0 4% B PMI2. S € FEE T 01

Prediction of PM2.5 concentration based on self-organizing recurrent fuzzy neural network

BHERG2FR. 2018, 13(4): 509-516  hitps:/dx.doi.org/10.11992/tis.201710007
FET 38 U o 22 ) 4% 114 DR 4 K

Prediction of storm surge based on recurrent neural network

BIRERGEA. 2017, 12(5): 640-644  https:/dx.doi.org/10.11992/tis.201706015
S TR TR LAY Elman i 28 I 2% JGH R s il

Elman model—free control method based on particle swarm optimization algorithm

BHEZRG2FR. 2016, 11(1): 49-54  hitps://dx.doi.org/10.11992/1is.201507025

KBS IR > ik
Deep learning with big data: state of the art and development
BHE R G 2FR. 2016, 11(6): 728-742  hitps://dx.doi.org/10.11992/tis.201611021

R

& MEAKTA AT (o) 31t


http://tis.hrbeu.edu.cn/
http://tis.hrbeu.edu.cn/
http://tis.hrbeu.edu.cn/
https://dx.doi.org/10.11992/tis.202101002
https://dx.doi.org/10.11992/tis.201810017
https://dx.doi.org/10.11992/tis.201812029
https://dx.doi.org/10.11992/tis.201710007
https://dx.doi.org/10.11992/tis.201706015
https://dx.doi.org/10.11992/tis.201507025
https://dx.doi.org/10.11992/tis.201611021

%517 B4 3 W) O R & ¥
2022 4 5 ]

Vol.17 No.3

CAAI Transactions on Intelligent Systems May 2022

DOI: 10.11992/4is.202101002
[ £& H AR B 3E - https:/kns.cnki.net/kems/detail/23.1538.TP.20220322.1652.004.html

XFMEVSHENBBEE SRR O E

x| B 4 7R 5%
(BHEREARBEKRF L2 ITRFE, H &L 710055)

WO R LA e AR e AR B B TRONORG R, BT — ROk ok TR AL Bk (particle swarm optimiza-
tion, PSO). 372 £f [ i [7] 9 (support vector regression, SVR) Fl BP #1 £ % 4% (back propagation neural network,
BPNN) FH&5& B AR ™ BE TR . SR PSO Sk A1k SVR BERU 9 2 8, 7 T PSO-SVR Mty 1Ty JBE F 45
AU, 48 R FH BPNN #3740 1™ 3 22 878 15 PSO-SVR AR ™ AL R A 25 A 19 O 1 %Ay 0 B F AT T . SR
FH BR800 400 W) 45 R0 Y FO0I0ORS B2 64T B0, R NG bR PN AR B R 25 5 R RE . D7 &SRR B, 5 PSO-SVR,
SVR. BPNN Fil GA-SVR # B 747 H. ¢, PSO-SVR+BPNN #5751 H A7 45 5 192 2] B 1 MIZ AL RE J1, I H I GA-
SVR H 7 iz S (8]

SRR SCA [ A 0] 5 P 0 2055 BT o B 5 R RO A SR s AL S AR AL 5 O s KB
FESES: TPI6  XERESE: A XEHS: 1673-4785(2022)03-0506—09

Az 5| AR AR, SR, IR M EN SHMEN KBS S HRE D ERN J). T REFI, 2022, 17(3): 506-514.
#1325 183X LIU Minghua, ZHANG Qiang. Prediction of strip crown based on support vector machine and neural network[J].
CAAL transactions on intelligent systems, 2022, 17(3): 506-514.

Prediction of strip crown based on support vector
machine and neural network

LIU Minghua, ZHANG Qiang
(School of Metallurgical Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract: To improve the prediction accuracy of strip crown in a hot-rolled production process, a modeling method
combining particle swarm optimization (PSO) algorithm, support vector regression (SVR), and BP neural network
(BPNN) is proposed. The PSO algorithm was employed to optimize the parameters of the SVR model, and the
PSO-SVR strip crown prediction model was established. A method combining the BPNN strip crown deviation model
with the PSO-SVR strip crown model is also proposed to predict the strip crown. The prediction accuracy of the model
was validated with field experimental data, and the comprehensive performance of the model was evaluated using stat-
istical indicators. The simulation results show that in contrast to the PSO-SVR, SVR, BPNN, and GA-SVR models, the
PSO-SVR+BPNN model exhibits a greater learning capacity and generalization ability. The computing time of the
PSO-SVR+BPNN model is also less than that of the GA-SVR model.

Keywords: support vector regression; neural network; strip crown; particle swarm optimization algorithm; hot strip

rolling process; machine learning; prediction; big data
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Fig. 1 Schematic diagram of strip crown
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Table 1 Experimental data of hot rolling

J¥%]  Hy/mm Hymm TyC T,/C  B/mm FN  PAN'm  p/rm ' I Cymm  Cymm
1 72.66 65.01 980.2 964.5 2309.64 13532.6 801.1 20 1.293 0.0484 0.08929
2 48.12 43.12 917.0 906.8 2613.54 17322.3 828.9 25 1.335 0.10565 0.12629
3 53.25 47.83 839.6 829.2  2107.04 19770.7 984.5 30 1.337 0.29848 0.31889
669 384 35.67 868.3 851.5 2309.64 13536.3 478.3 35 1.329  0.13191 0.094 57
670 65.76 58.83 986.4 865.7 2613.54 19546.4 1101.3 20 1.165 0.46068  0.21446
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Fig. 4 Regression results of predicted values and target
values of PSO-SVR+BPNN.PSO-SVR.SVR and
BPNN models
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BOBEAHETAREEPENIRE

Table 2 Relative error of different models under partial sample data

PSO-SVR

SVR BPNN

fmm  FE(E/mm AR 2E/% TR /mm AHRTR2E/% T/ mm AXR2E % FOE/mm AR 25/%

x2
. Hii PSO-SVR+BPNN
st ppn D
1 024957 0.249 74 —-0.07 0.251 64
2 0.09432 0.093 96 0.38 0.095 92
pllExRS
3 —0.004 72 —0.004 79 —1.48 —0.004 94
4 -0.01173 —-0.01173 0.00 -0.009 76

—-0.83 0.252 00 —-0.97 0.246 94 1.05
-1.70 0.097 52 -3.39 0.098 56 —4.50
—4.66 —0.002 18 53.81 —0.01001  —-112.08
16.79 —0.008 97 23.53 —0.014 85 —26.60
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5 013951 0139312 0.14 0.13920 0.22 0.12878 7.69 0.12535 10.15
1012522 0.12514 0.06 0.12511 0.09 0.12687  —132 0.12234 230
2 021981 021996  —0.07 022143  —0.74 0.21702 1.27 021255 3.30
WK% 3 010620 0.10437 1.72 0.103 14 2.88 0.10944  -3.05 0.10984  -3.43
4 0.06555 0.06514 0.63 0.06407 226 0.06337 3.33 0.06196 5.48
5 017797 017807  —0.06 0.17819  —0.12 0.17521 1.55 0.17355 2.48
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Table 3 Performance statistical analysis of different mod-
els

R HiEE RMSE MAE MAPE/%
IZEHE 00042 0.0009 23715
PSO-SVR+BPNN
MIAEE 00012 0.0008  2.6903
I 0.0044 0.0018  6.7357
PSO-SVR -
MIAEE  0.0021 00016  7.0191
IZEHE  0.0047 0.0025 11.2095
SVR -
MIAEE 00039 0.0028  16.3480
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Table 4 Impact of model performance based on different
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