(1976 -)

25 1 Vol.25 No.1
2008 2 Journal of East China Jiaotong University Feb. 2008
11005 -0523(2008) 01 —0123 - 04
( 330013)
( RBF)
- TP273 TA
0 1
~ ~ 90 Vapnlk
5
1
27 n {x; v} i=12 Anx,eR" y e
i RBF R flx) =we*d(x) +b
e
. ( Support Vector b
Machine SVM)
0 ly-flz) I<e
Ly flx)) =Ly -flx)) = (1)
ly-flz) I =& others
( SRM) f
@ (1)
min 2 | (2)
2
12007 =12 -07
( 2006 183 2007 185 ) (06ZKDQ02)



124

2008

[ e
() £ & ¢c
(1)
(2)
min - [ | +CE(&+E) ()
y,—w e x, —b=g+¢,
s. L. w’xi+b—yiSa+§; (4)
£ & =0
KKT

K(x; ) —ai;(ai+a ) +L;(ai+a )} (5)
S(a-a) =0
st {0<q,<C i=121Ln (6)
0<sa=C
o BULETRE x, =
e %
B KABENERR x, |
PKARSERET R x, i
T o 7t
. i
El EHREES R X, . &b
B
1
SV, SV,--SV, N
: kernel Jaoy - af
Y
xl\
Xy X3 X,
1
150
100
50
SVM
Mercer

SVM

2.1

AR

kemel mHE
RaEE
2.2 SVM
( RBF)
Kx x) =exp( - [l x—x, | */20%)
X X, 4 SVM
e
o
e
1
=50 ¢=0.2

(100



1 125
1 ¢ SV RBF o
P 0.005 0.01 0.012 0.02 0.03 0.05 0.08 0.1 RBF
SV 92 8 80 66 47 32 27 18 SVM o C
3 &
& =0.012 C=50
E g
3 o
o 0.25
&
o =0.2.
& ..?'r
- MEEFEEE
06} + MR AEEE
05+ 7
e =0.012.
04l a
0.065 gg
e 03r T
0.06 - **+1++WW +
= o+ 0.2
o055 o - AR AR
ool ***‘»*’ + R ARIEE 01t o+ 1
w e .,.‘ftwuHHHH;H;H;HHH
s - o. s 1 123
EREE
0.
3
0035
G R SVM
003 50 100 150 280 250 300 350 400 440 500
ETEEC
SVM 1e=0.012 C =
50 o =0.2.
C
C 3
(3)
SVM
: C

2

=0.012 ¢0=0.2

T ERHTEE

031
021
e — F&E

’ ---v--- sy B H

% 5 100

4 SVM



126 2008
100 50
2.8
2 MPE
MNE RMSE
SSE .
2 SVM

MPE 0.0963 0.1243 1 . ( ) M .

MNE -0.1004 -0.1282 1995
RMSE 0.0332 0.0510 2 T.Y.Chai and H. Yang Situation and Developing Trend of
SSE 0.1040 0. 1303 Rare — earth Countercurrent Extraction Processes Control

4 o) J . Journal of Rare Earth 2004 22(5) :590 —596.

3 YANG Hui TAN Minghao TIANYOU Chai. Neural net—
works based component content soft — sensor in countercur—
rent Rare — earth extraction J . Journal of Rare Earth
2003 21(6):691 — 696.

4 4 . RBF
A . Proceedings of the 6th World Congress on
Control and Automation C . : 2006.
RBF 5 Vapnik VN. The Nature of Statistical Learning Theory M .

New York: Springer 1995

Modeling of Rare Earth Countercurrent Extraction Process Based on SVM

LU Rong - xiu

( School of Electrical and Electronics Engineering East China Jiaotong University Nanchang 330013 China)

Abstract: The problems of small sample non — linearity high dimensions and local minimal value can be well

solved by supporting vector machine in soft — sensor modeling. In consideration of the online measurement of the

component content in rare earth countercurrent extraction separation process algorithm of SVM with RBF kennel is

applied to the modeling of the rare earth extraction separation process. The selection and effect of model — parame—

ters are discussed. Through the simulations of the model it shows that the component content soft — sensor model

based on SVM has both preferable generalization and high velocity. SVM is an effective method for rare earth ex—

tractingprocess soft — sensor.
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