5521 55 113 FEEEEREFIR 2011 4 11 A
Vol.21 No.11 The Chinese Journal of Nonferrous Metals Nov. 2011

XEHE: 1004-0609(2011)11-2922-07
RS SIS KT I PP B R S Ol =

:: = 1,2 0 3 1 7z 1
BAEED, = 0, mAL HRF

(F Ry SRS TR, Kb 410083; 2. KWPREEER, Kb 410004,
3. WIF ASCRH 2SR ARkl R, IR 417000)

& E.: AL A AU ok B A A K P 1), R RIS 4 G (ADE) AL
Wb/ ST FEM EEHL (RLSSVM) B, 2B DUREAE & S0 Bl R TS0 s Bl 4, 176l
Tk B R L AT A R oy AR AE 2 (R AR (15, 4R)5 R Direct Kernel PLS [FIVATH 545 22 ke /N — e S F il
VAR, IF UM GRREAR I3 7 22 9 BARREL, T S 822 2 HEAR S0 A B /D — SRS s ) AL
MSHAMIENE S, BB AT 30 MW REAE & S 9GA L Ry s i /Il . 458 . ADE-RLSSVM
RTINS BRE W B AR IR 26 7.3%, 184TSR 21 min.

R M RSy b B IRSCRE RN W RRIE AL

hESES: TP273 XHEkFRERS: A

Soft sensor modeling for slag composition of
silicon-manganese smelting process
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Abstract: To overcome the difficulty that the slag composition cannot be effectively measured in silicon-manganese
smelting process, a soft sensor model based on reduced least squares support vector machine (RLSSVM) was proposed,
which was optimized by adaptive differential evolution (ADE) algorithm. Firstly, based on the measured data, the base
vectors of kernel matrix can be gotten by Schmidt orthogonalization in the high dimensional feature space. Then, the
direct kernel partial least squares regression (PLS) calculation was conducted to obtain the RLSSVM soft sensor model.
Taking the minimum standard deviation of the training sample as the objective function, the adaptive differential
evolution algorithm was used to optimize the kernel function parameters and regularization parameter of LSSVM. At last,
applying this method to estimate the slag composition in a 30 MW submerged arc furnace, the results show that the
maximum relative error of ADE-RLSSVM model is 7.3% and the computation time is 21 min.
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Fig.1 Schematic diagram of submerged arc silicon-manganese furnace smelting process
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Fig.2 Estimate results of Mn content of CV-LSSVM model
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Fig.3 Estimate results of Mn content of ADE-RLSSVM model
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