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Study on Separation Method of Magnetite Ore Based on Fuzzy Wavelet Neural Network
LING Caiyong's PAN Chunrong', FENG Kai'*, ZENG Decan'
(1.School of Mechanical and Electrical Engineering, Jiangxi University of Science and Technology , Ganzhou, Jiangxi 341000, China;
2.Gannan University of Science and Technology, Ganzhou, Jiangxi 341000, China)

Abstract: In order to improve the separation accuracy of magnetite ore with particle size of 20 =50 mm and adapt to the change
of ore quality, a magnetite ore classification method based on fuzzy wavelet neural network (IGWO-FWNN) was proposed.
Firstly, feature extraction was performed on the data set, and the adaptability of the model was enhanced by fuzzification and
quantization. Then, the improved grey wolf algorithm was used to optimize the initial parameters of the model, which ensured
the efficiency of model training. In the training process, the fuzzy rule parameters were continuously updated by the gradient
descent algorithm to optimize the performance of the network model. Experiment results show that compared with the GWO-
FWNN model, the accuracy of the optimized network model reaches 0.966 7, the F'; value reaches 0.951 2, and the convergence speed
of the model is also improved by 24%. The results have verified the effectiveness of the proposed method on the iden tification and
classification of magnetite ore, which provides a new thought for the development of magnetic separation technology.
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Fig.1 Schematic diagram of magnetic ore detection
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Fig.2 Fuzzy wavelet neural network structure

S0 )2 R /N R EUZ L T T T S ek B — By
FH () =a « exp (—0.52)" 1E R LAl /NI R
He, HRRECE L5 B R B T AL R RE .
T AT ROBEFIAL# 1 728 46 12 ok BB ik A 21 5
TR ATtz S BOE R @, o RIS I

BRI 0= > w0, « g, . K w, BEHK
B JE2 Y 2 B R L Nk /T 28 T 1Y K
r:l’...’]\/'wo
5T R E A R A IR D)
By 0 DL AP = JE CRORIHLU 22 7 A . 4 )
F B 182 K 5
u(k):i;;_/(x)v_,-:i w; (x) 3

FEAS] /)N 1R i 28 R 2% 1) i pRLBRH
%2 (u, (k) —u(k))? 4)
A o, R A5 ARG 5tk R
RGBSR RS BT B 7L A R 38 ) 2%
SR ot dvw, LA EFT,HHS N

e(k) =

(ER R RN oI = R . e NSO o T
LR
22 EHBEEIE

T HE i FWNN eS8 B iz AL BE 1 L 8 sr
T —Fhik2g o) R B AL W g5 A5 S T RS
[EPSERVE AR S IR & R CEE 3§ E /N
Kh.

wk+ 1 =w(k) —a ;:U((’;))

d
dk+1)=d(k) —a 72?21
th+1D =t(k) —a ;ig:; (5)
a<k+1>:a<k>—ag§§’;§
c(k+1D=ck) —a 3f§f§

o Jy2f T 3R o ERERY HAT TSR Y 35
BB . TR 25 BUBAY SO B 36 A 2 1 84K o B
ZARAE T SOt A R B A .l S JE
LLHE o 120, 1D M5 BOR . R ITIEN



EHBFATEMD AN ZERNGOBET B ok EMA ] 7 AR5 F A .2025,45(6). 275

1
Tl exp(—5 (e —0.5)0) ©
e BRI AR 2
2.3 BUARIRMMULEE
KILE B (Grey Wolf Optimizer, GWO) & —
F T 2014 AR 3 A BEOR R BB AR AL 58 1, B dd ok 43 B
PAR AL 2 s A7 A AT A PRIl AT 3l DL S S () 1
Hiw, BEERA L &1 R,
GWO B3k 2 5 7 A 38 1 B 19 48 & 7 ik,
3 3 3 BT AR o R AN IR AS A B 3 7 (B R AT
T B SRR A S 035 I BE BRI ERCIE R OCHE , i e
A T WAL S R e A A 3 N R R By 52 SR
P PR B, P BRI A B 12 SR g S /N ipl Ao 22 9
28 AT (1 S5 AR L AR R I, DA bR e S8k R 2D
YIN G IN T] 5 38 i 455 Y 1) % 2 e D020 I 2 b 1 i 3 A
AEE .
TR ik 52 s 1) i AR B30 1 SO0 B Ak
5% MBS F a W RE S B R R
H T Jr 78 D, DT i 4 SRy B LA . PRt SR AR
Akt Xk W SN F o, UL R A 3
B

Fag

MRS S, AEMNE
BE. BREREMAESH
i

BENLETRE AL IR R AL E
SERERNE S B AR S
T l
WHER EH RS EHME X, X, XM
REAX,. X,. X, $% A. C. D
EHREE R BEHRBAMER R E S
IFEHERHETF o X. X. X,MFHE
FEHRIRE
Rt O
Sy B AN B AR
%R

3 5E§1£1t1~tuu.
Fig.3 Optimization flow chart of gray wolf algorithm
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Fig.4 Training process of iron ore classification

method based on FWNN
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Fig.5 Comparative test results of different models
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Table 2 Evaluation index of each model

Bk P R F
FNN 0.618 0 0.750 0 0.660 3
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