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Selection method for froth image characters based on sparse neural
network
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Abstract: Aiming at the problem that the froth characteristics are complicated and not conducive to the modeling control,
this paper proposes a bubble image feature selection method based on sparse neural networks. Compared with most
sparse learning methods, the linear regression model is used as the loss function. The neural network model closer to the
nonlinear actual industrial process is used as the loss function, and the L5 ;-norm constraint condition is added to achieve
the effect of feature selection. This method establishes a feature selection method based on the characteristics of the foam
to solve the regression problem with the mineral level, and the optimal solution is calculated by the near-point gradient
method. The comprehensive ranking of the first layer weights obtains the corresponding feature selection results. Finally,
the support vector machine is used to detect the different feature combinations of the input samples, and the optimal
feature combination of the flotation process is obtained. The industrial data simulation results show that the proposed
method can effectively realize the dimensional reduction of the bubble image.

Keywords: froth flotation; sparse learning; neural network; feature selection; dimensional reduction
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10 5.854 4752 1.081 1.219 6.309 13.213 0.545 2.199  0.005 13.188 4.652 6.005 4.237 4.457

50 0.337 0.514 0.179 0.107 0.346 3.617 0.079 0.136  0.054 0.118 0.443 0.022 0.344 0.010

90 0.151 0.321 0.125 0.062 0.171 2.205 0.141 0.152 0.133 0.126 0.507 0.006 0.001 0

130 0.141 0.220 0.088 0.047 0.167 1.476 0.147 0.156 0.139 0.116 0.532 0.001 0 0

160  0.119 0.191 0.041 0.017 0.124 0.862 0.114  0.121 0.106 0.065 0.429 0 0 0

165 0.125 0.251 0.069 0.005 0.003 1.918 0 0 0 0 0 0 0 0

185  0.148 0.191 0.026 0 0 0 0 0 0 0 0 0 0 0

230 0.105 0.162 0 0 0 0 0 0 0 0 0 0 0 0
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(a) MSEfH*TEL

FE 354k, SANN. SES M1 SBP % 2 481, 5 I — NP4
TR S AR T A 7 A RO AR R TR 4
I5f, SBP A SFS 1] LA BE A7 24 th 48 3] g L 4H A, B AR
T-PCA. SACA FIRFS. {H )\ i Bz 7 i FEI 8] -7,
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W HEEEE R
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X BEE R R, 402 3 BT .

®3 RIS FIRE

TR 20 % 40 % 60 % 80 %
PCA 7.16 6.89 6.54 5.56
SBP 6.88 6.05 5.66 5.12
SFS 6.54 6.04 5.66 527
RFS 7.14 6.96 6.56 5.24
SANN 6.93 6.65 6.22 5.36
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