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Optimization of Threshing and Redrying Process Parameters Based on Random Forest Algorithm

LU Pei-lin, TIAN Qing,LI Rui-dong et al ( Yunnan Tobacco Redrying Co.,Ltd.,Kunming, Yunnan 650000)

Abstract Through establishing random forest regression model,9 important characteristic parameters that influenced the percentage of medi-
um-sized strips in the stem-leaf separation parameters were screened out.Through model optimization and prediction, the model regression score
was 0.622 ,and the average relative error between the predicted value and actual value was less than 5%.The correlation analysis of the simula-
tion results showed that under the conditions of multi-factor influences, non-linear relationship and complex relationship ,random forest regres-

sion model could predict the percentage of medium-sized strips under different leaf-stem separation parameters.
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Table 1 The scale parameter of the random forest
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Fig.1 Random forest model scale parameter learning curve
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Fig.2 Random forest model parameter learning curve after optimization
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Table 2 The changes of parameters before and after the optimization
of the model

i1 . R T4
Model Loss perc-
Loss value
parameters entage // %
A Z %X Fitting coefficient 0.052 8 8.48
Y7175 Root-meansquare error 0.312 8 4.14
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Fig.3 The simulation results of the percentage of medium-sized

strips in random forest model
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Table 3 The characteristic importance ranking of the percentage of
medium-sized strips and stem-leaf separation process param-

eters in the model
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Factor . (,haraclerlstlc' Lhayactcnstlc Importance
importance ranking factors %

A 1 AR (FHT) 18.31
B 2 —HR TR (—4T) 18.01
c 3 FTHEH (=4T) 14.90
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E 5 FTHRIH (194T) 8.05
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Table 4 The testing set data and predicted value of the percentage of medium-sized strips

. o T
P 0w v w o ow ok x e
strips predicted // %
1 32 32 32 32 30 30 34 35 35 40.21
2 34 34 34 34 31 31 34 34 35 40.57
3 32 32 32 32 30 30 32 35 35 41.61
4 31 31 31 31 30 30 29 33 35 35.12
5 29 29 29 29 29 29 29 32 35 38.50
84 29 29 29 29 28 28 28 31 35 34.47
85 31 31 31 31 30 30 30 34 39 36.87
86 35 35 35 35 31 31 34 34 35 37.80
87 31 31 31 31 32 32 28 33 35 35.65
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Note:[,II, 1,1V, V, VI, VI, IX, X were the rotational speed of one-roll threshing drum( threshing 1) ,the rotational speed of two-toll threshing drum ( threshing
1) ,the rotational speed of three-roll threshing drum( threshing 1) ,the rotational speed of four-roll threshing drum( threshing 1) ,the rotational speed of
one-roll threshing drum( threshing 2) , the rotational speed of two-roll threshing drum( threshing 2) , the rotational speed of threshing drum( threshing 3) ,
the rotational speed of threshing drum( threshing 4) ,and the rotational speed of threshing drum( threshing 5) respectively
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Fig.4 The predicted value and actual value comparison of the

percentage of medium-sized strips
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