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BAS intelligent recommendation model for optimum
proportion of pellet raw materials
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Abstract ; Combining the advantages of generalized regression neural network ( GRNN) in non-linear fitting and flexible network
structure, a prediction model for the anti-compression strength of cooked pellets is constructed to determine the proportion of raw
materials (Ca, Si, Mg, etc.) and the important parameters characterizing the quality of pellets in the pellet production process. Based on
the anti-compression strength prediction model and with beetle antennae search (BAS) algorithm, an intelligent recommendation model
for optimum pellet ingredient proportion is constructed. In the adjustable range of pellet ingredient, the intelligent recommendation
scheme for optimum pellet ingredient proportion is presented. The simulation and experiment results of the recommended scheme show
that the prediction model of cooked ball anti-compression strength has super interpolation ability and excellent generalization performance.
In the pellet ingredient change range of no more than 20% , the intelligent recommended optimal pellet ingredient proportion scheme can
increase the cooked ball anti-compression strength by more than 16% on average; the system operates steadily and the simulation results
are effective. The BAS intelligent recommendation model was applied in the actual pellet manufacturing process, compared with that in
the same period of the previous year, the daily average anti-compression strength of cooked pellets is improved significantly and the
practical application effect is good.
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Table 1 Main chemical components of pelletizing

raw materials (%)
JERE Si0,  MgO0  CaO  ALO;  TFe FeO
W1 5.46  0.56 0.25 1.38 66.56 27.98
Wk 2 6.31  0.26 0.15 0.84 66.45 24.56
Wk 3 1.32 3.33  0.91 0.92 6433 26.62
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Fig.3 Comparison of the predicted results and actual

values of anti-compression strength
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Fig.4 Prediction error of anti-compression strength
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Table 3 History sample sets used for system simulation

A i

i
x4 Xy X3 Xy X5 X Y

1 14.2 9.6 15.2 6.3 17 1200 1753
2 12. 4 8.9 11.9  11.3 14 1250 1634
3 18.5 6.4 14.6 14.6 17 1150 1 549
4 10.6 10.6 13.7 15.8 15 1250 1825
5 11.8  12.4 9.6 12.6 17 1 300 1427
6 15.2  17.4 18.2 10.4 13 1200 1782
7 17. 4 8.4 8.6 11.4 15 1200 1 653
8 16. 8 7.5 7.4 13.5 14 1 150 1 660
9 10.9 3.1 11.3 9.9 17 1250 1822

10 14.9 6.7 12.6  10.8 15 1250 1368
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Table 5 Key information table for intelligent recommendation decision making of pellet raw material proportion
BRIATJFURHAC L 8 R 25 2
H's X1 X2 X3 Xy
bst ik R B/ % bst iy i B/ % bst fiihey TR/ % bst ik R/ %

1 15.2 1.0 6. 86 9.5 -0.1 -1.45 13.3 -1.9  -12.60 6.2 -0.1 -1.61
2 10. 8 -1.6 -12.98 8.3 -0.6 -6.63 14.0 2.1 17.40 12.3 1.0 9.28
3 16. 1 -2.4 -13. 04 7.3 0.9 14. 64 11. 1 -3.5 -23.82 11.9 -2.7 -18.35
4 11.5 0.9 8.40 9.6 -1.0 -9.41 16.1 2.4 17.45 16.2 0.4 2.67
5 9.5 -2.3 -19.38 10.6 -1.8 -14. 11 9.9 0.3 2.82 15.0 2.4 18. 67
6 15.1 -0.1 -0.35 18.3 0.9 5.21 20.2 2.0 11.05 12.7 2.3 22.17
7 19.9 2.5 14. 14 7.0 -1.4 -16.21 9.7 1.1 12.91 9.3 -2.1 -18.85
8 18.8 2.0 11.94 6.1 -1.4 -18.91 6.4 -1.0 -13.17 14.5 1.0 7.53
9 11.2 0.3 2.69 3.1 0.0 -0.50 10. 8 -0.5 -4.41 11.2 1.3 12.83
10 15.2 0.3 2.24 6.1 -0.6 -8.97 11.8 -0.8 -6.52 8.3 -2.5 -23.40
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Table 6 Repeated experiment verification result list

% ABKPUESR /N X LG 3/ 9%

5 P, A A AinPot Avi-Aim AsarPac
1 1753 1925 1929 9.79 0.23 10. 04
2 1634 1 896 1 900 16. 04 0.21 16. 28
3 1549 2014 2021 30. 04 0.33 30. 47
4 1825 1987 1993 8. 89 0.29 9.21
5 1427 1847 1851 29. 40 0.24 29.71
6 1782 1 965 1959 10. 26 -0.30 9.93
7 1653 1848 1851 11. 80 0.16 11.98
8 1660 1 867 1 860 12.48 -0.39 12.05
9 182 1972 1970 8.24 -0.11 8.12
10 1368 1765 1762 29.04 -0.18 28. 80
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Fig.9 Comparison between optimized system simulation

and experiment test results
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after introducing pellet ingredient recommendation model
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