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Support Vector Regression Prediction Based on Improved
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Abstract: In order to improve the accuracy of data-driven prediction by Support Vector Regression (SVR), Aimed at the problem

(1. School of Mechanical Engineering., Changzhou University, Changzhou
2. Changzhou Xingyu Automotive Lighting System Co. , Ltd. , Changzhou

of SVR parameter optimization, the traditional Grey Wolf Optimization (GWQ) algorithm is improved to optimize the SVR hyper-pa-
rameters by introducing Tent chaotic mapping for population initialization and improving the convergence method. and combining with
the simulated annealing algorithm for the parameter optimization problem of SVR. And an IGWO-SVR prediction model based on the
improved GWO algorithm is proposed. After the proposed IGWO-SVR model is applied on the simulated SOH prediction of NASA
lithium battery dataset and the actual production lamp current prediction experiments, the experimental results show that compared
with that of the GWO-SVR model, the prediction error of the IGWO-SVR prediction model on the NASA lithium battery dataset is
reduced by 23% , the IGWO-SVR prediction model has a significant advantage over both the particle swarm algorithm and the genetic
algorithm optimized SVR model, and the errors are reduced by 39% and 51%, respectively. In practice, the IGWO-SVR model has
also achieved good results in predicting the lamp current, compared to the measured value, the relative error of the IGWO-SVR mode
reaches 2. 67 % ., which is nearly 7% lower than that of the GWO-SVR model, and it proves a good application value of the model in
practical applications.
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Sy
5.1 ZEATHR TN LI

BT AT A LR B P Y O B T D R BT R
B B B R RGBT S B AR R S s
XoF ZE KT B AL 1 5 0 DA T A ) A, A ST B R e A A TR BE
FUHL 250 A4 8 AT TR TN AT, X IGWO-SVR #
AU SE BRI PR R AT PEAN . AR RIEAT AT R BAE Ok B F
FEFAT Aol 3 FE FOR F b ST HF AT LR 4R i, SSaah, 4%
FIT AN B AR R I A . F AT AR 18 R o U EAT 2 9 T it
N D2 e IR U = R S S NN 5 2 L=l I AR 729
HIERBE 43 A T 25~105°C, HUJETE 9~16 V., b4 227 M
A, BERYNGRAT, FF 227 ADFEA IR 40 1/ il 43 I 25
LRI, FEXRRAESEATIH — (L BB, S, Y5k
SEREA T AN GBI AR AT U 25, 15 I 25 3R B S 0 2 80
TR Y X D R AR AT T LA I AR R g S
i P . SEEG IR E AN 6 TR .

6 T g R S 5

5.2 KWERRSH

AT X R B, Xk IGWO-SVR # B 5 GA-SVR,
PSO-SVR LI K& GWO-SVR A& 5 i 75 00 o BE . 78 A R0 I 25
5. WGRIEIZEMIR 4 By MAPE, RMSE RS2 45 /1y 10
2H B 5 UG 22 (8] 1) S 35 A0 iR 22 1 SN B AL 9 PF AN AR
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Horp [ FORS /M‘izliﬁﬁﬂi(ﬂl I, v
WA, J RARHEARDEL
XA RN S P, WA, IGWO-SVR KRl

x 100% (18)

FORE | AREAR

X HALRE AL, MAPE, RMSE 18 #8 A%, R & 4T
TN A R o AT R Sy o A b T T AR O T IR B S H
TR
F 5 A BIBIAE LT H U O Y P REXT e
B MAPE RMSE SEDNAE P 4 K X 1R 22 6
GA-SVR 0.017 06 0.076 79 12.37%
PSO-SVR 0.009 35 0.059 76 4.73%
GWO-SVR | 0.008 97 0.053 18 9.65%
IGWO-SVR | 0.006 87 0.042 36 2.67%
6 ZERIE

AR SO X S A% 1) 8] USRS BE R R B R, aE ST A
Tent WS B) U AL . 350 Bl e 64 22 B 24 A1 42 T 5000
JBE s (8 AR A Ak Wi S PR 1 B B o e 0 e M SR B, P
i B 1A 4 R R R TR AR R E il 5 B AL OB 9 SEAR
SR R R LR, N 3 AT e T GWO B
% BT X SVR @S Buk e, I IGWO-SVR
PR R . NASA H it Bdis 4 b i 07 I 45 R R 0
IGWO-SVR BRI B AR RERLAL . IGWO Bk SVR B
AT PSO. GA & GWO Bk, i H IGWO-SVR & &l %

LT 0 U AR R AT 0] 0T T Sy, AR AT T BAE A ROR
W] IGWO-SVR #8875 52 b T 8% (0] 8 o HA R 45 19 1z 1
.
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