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Accurate Prediction of Conveying Volume of Spiral Distributor

CAI An-jiang", LIU Ya-dong', LIU Jun-qiang', PANG Qiu-sheng®

(1. Xi'an University of Architecture and Technology, Xi'an 710055, China;
2. Dezhou Haitian Electromechanical Technology Limited Company, Shandong Dezhou 253000, China)

ABSTRACT: The work aims to take prediction of screw conveying volume as the target, and propose an improved gray
wolf algorithm to optimize the conveying volume prediction model of BP neural network with process factors and struc-
tural factors as input, to solve quality issue of concrete conveyed by the distributor required for prefabricated components.
The conveying process of the distributor was simulated by EDEM, and the conveying rate and the average mass flow rate
were used as two evaluation standards of orthogonal experiment. The range method and matrix analysis method were used
to obtain the effect order of various distributor factors on the two standards. The methods of chaotic population initializa-
tion, step size update formula and adaptive convergence factor were used to improve the slow convergence speed of gray
wolf algorithm and the limitation to local optimal solution. The weights and thresholds of BP neural network were opti-
mized through the improved algorithm. For the optimized conveying volume prediction, the average absolute percentage
error was 8%, and the coefficient of determination is 0.95, which was smaller than the predicted value error of the con-
veying volume model of other experimental comparison groups. The study can provide concrete setting target values for
the quantitative distribution of prefabricated components.
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Fig.1 Structural diagram of distributor
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Tab.1 Simulation results of 9 schemes

FES BEE/mm BEN R EA/mm i/ (rminT') OFIEIERR/ (kgsT) MRS/ (kgsT)
1 1 3 2 3.428 2.536
2 1 2 3 4.164 3.266
3 1 1 1 4.837 3.257
4 2 3 3 5.689 3.689
5 2 2 1 4.148 3.545
6 2 1 2 4.786 3.087
7 3 3 1 4.885 4.575
8 3 2 2 4.245 4.173
9 3 1 3 4.830 4.385
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Tab.2 Visual analysis results of orthogonal experiments under range method and matrix analysis method
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Tab.3 Evaluation on performance of 3 prediction models

T A A MAPE {H/% R?
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BP 9.1 0.71
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