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Grey Fuzzy-LSSVM forecasting model and its
application in cobalt removal from zinc electrolyte
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Abstract: To solve the problems that noises exist in the data of cobalt removal from zinc electrolyte and the system
parameters change slowly, a cobalt ion forecasting model was proposed based on the grey Fuzzy-LSSVM. Grey
accumulation is carried out, which weakens the influences of the random disturbance factors in the primary data sequence
and strengthens the regularity of the data. Therefore, the anti-interference ability and the predictive ability of the LSSVM
model are strengthened when using the grey-accumulated data as the inputs. The system parameters of the purification
process have the characteristic of time-varying. So, different fuzzy weighted values are assigned to different samples
collected at different times. The two parameters of LSSVM model are optimized by PSO which has the abilities of fast
convergence and global optimization, so that the blindness of artificial choice of model parameters can be avoided. The
model is applied to the industrial purification process. The experiment on process data in cobalt removal from zinc
electrolyte shows that, the grey fuzzy LSSVM algorithm can commendably predict the cobalt ion concentration, which
meets the requirement of cobalt ion concentration prediction.
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Fig. 1 Process flow of purification-cobalt by arsenic salt
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Fig. 2 Combined grey with Fuzzy-LSSVM forecasting model

1
I
1
I
i
H value |
I
I
I
|

R mEReG 1) 9 A EZERRAE AN, SV gt
LBl B 7R B s o 2B BRANR

Step 1: B 5EXS B AGEHE PP A AT A (L 2, #3.2]
FIARF51(1-AGO);

Step 2: AR JeRe K (0 S0 A G B8 e 5 AR ASOR)
LSSVM HIFEAAE

Step 3: 1l id 2L JFLTAGO: Inverse accumulating
generation operator) RI43 JR £l e 21 1) T AL 24

At ) PSO SEMAL A (RO LSSVM il
B IETT 24 C AR S 4 o

3.3 HEWES O
R K A LSSVM PRI Y (LAY 1) 715+ 1k



5522 %5 8

MR, 55 IR LSSVM Bl BEAL7E R AL BR Bl i 2385

Rt R P N FH I e A T, SRR R A 4
PTG BT, JF5 LSSVM(R Y 2)i3047 % Eu 475 B
H TS5 o IETI S50 C XF RBF #f) LSSVM 1% B
FEMAARR, PRSI R FH S50t PSO BRI 0) P A A
ZHCIA T B

TEHY 2011 4F 3. 4 HRERR Al i dh g4 Bk
TR 15 VAR AR = s 169 41, JLrb 119 446N
WZHREASE, S35k 50 AAE A MRARE AL . PIAS AR
M ZH o (0.1, 30], E5IS%C 0.1, 360], X
eI PSO FEVE M BPEALE 0=0.9, &K KIEARRE
ITERmax=60, & XM#* p~0.8, AW p,=0.15;
FALAF IR AR LSSVM F1 LSSVM (o, O)Z 54
HI BB 551 (5.3, 186.6)F1(8.2, 167.9).

Kl 3 Bl 2 R st s g R s, & 1 prd)
k) 2 P pi A A X1 22 IR a0 () I FE T4

*— Actual value

Cobalt ion concentration/(mg-L™")

* — Model 1
4 = Model 2 . .
0 10 20 30 40 50

Sample number
B3 2 A I 45 R

Fig. 3 Simulation results of two forecasting models
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Table 1 Results comparison of two forecasting models

Forecasting model EJ/% Eymax/%
Grey Fuzzy-LSSVM 5.52 17.3
LSSVM 7.81 23.5
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