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Prediction of Separation Indices of Shaking Table Based on XGBoost
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Abstract; A prediction method for mineral processing indices of shaking table was proposed based on eXtreme Gradient
Boosting ( XGBoost). As for the separation product zone, it can quantify the colour difference by colour moments, the
shape characteristics by image moments, and the texture characteristics by evaluation indices of grey-level co-occurrence
matrix, including contrast, homogeneity, correlation and ASM energy. The features of the separation product zone can be
effectively extracted according to the difference in its colour, shape and texture during separation process. Subsequently,
those features can be filtered by employing XGBoost, with which a prediction model can be then constructed. After being
trained with the test set to predict the grade, recovery rate and yield of concentrate, this model can achieve accurate
prediction of separation indices. It is found that the XGBoost-based model outperforms the decision tree model and
random forest model in terms of accuracy when applied for predicting recovery and yield of concentrate.
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Fig.1 Experimental platform and image acquisition module
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Fig.2 Morphology of concentrate zone
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Fig.3 Segmentation and binarization of separation product zone
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Table 1 MIC correlation coefficient of image moments
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Fig.4 Comparison of grooves and textures under different conditions
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Table 2 Partial data in image characterstics dataset

BEAK —EaE SR ZBREamE o KEILAEAER
1 0.042 101 140 0.182
2 0.042 102 139 0.191
3 0.044 98 141 0.194
530 0.043 93 144 0.185
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Table 3  Partial data in separation index dataset

FEAEL B =%/ % KE0™ 5L % [ET%/ %
21.90 0.34 46.43
37.94 0.27 60.01
54.76 0.30 79.06
530 12.31 0.73 48.24
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Fig.5 Correlation between image characteristics

and concentrate grades
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Fig.6  Contribution degree of feature importances
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Fig.7  Precision of XGBoost algorithm with different feature number
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Table 5  Evaluation of prediction results

Xl RS RAEL7R R? Eyar Eys
KW= 0.8712 1.964 5 18.318 4
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b TR 0.8926 1.8366 14.374 6
FIETRESS KA 0.8105 0.0316 0.012 6
EEs 0.8458 2.4720 21.7190
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Table 6  Prediction result of models

Tabr 2 PR TN R? Eyae Eyse
DTR 0.8363 1.918 8 21.908 8
KR RF 0.888 3 2.0102 14.9532
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iE VA RF 0.8210 0.037 6 0.0219
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Efies RF 0.766 3 3.284 6 329181
XGBoost 0.845 8 24720 21.7190
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