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Modeling and Simulation of Spiral Stirrer for Asphalt Conveyor Based
on Hybrid PSO Algorithm
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Abstract To overcome the difficulty of modeling for agitation characteristics of spiral stirrer for asphalt conveyor, a Neural Network (NN)
model was established, based on both pitch and radius of helical blade being used as the input vector, with the rate of mixture segregation
used as the output vector of NN. To avoid the shortcomings of the Back Propagation (BP) algorithm and the Particle Swarm Optimization
(PSO) algorithm, a hybrid PSO algorithm PSOLM was employed as the learning algorithm of NN, which was combined with Levenberg—
Marquardt (L-M) algorithm. To avoid the slow search speed reated with the global optimum in the PSO-BP algorithm, a heuristic way was
adopted to give a transition from the particle swarm search to L-M search. Simulation experiment was performed with model experiment for
asphalt conveyor. The results of simulation and experiment show that the proposed approach not only has faster convergence and higher
computational precision than the original PSO, but also can overcome the drawbacks of BP algorithm. It is also a new and effective
approach for model building of spiral stirrer agitation characteristics.
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Table 1 Comparison of the performances of the three algorithms for different hidden elements
BP PSOBP PSOLM
CPU /s CPU /s CPU /s
3 0.0229 0.0749 172114 0.0201 0.0211 8.1386 0.0029 0.0038 3.0529
4 0.0222 0.0672 17.2366 0.0205 0.0220 8.6503 0.0043 0.0174 3.2901
5 0.0234 0.0978 17.5938 0.0205 0.0219 8.3695 0.0026 0.0056 3.1247
6 0.0210 0.0975 17.9074 0.0203 0.0213 8.2930 0.0024 0.0045 2.8486
7 0.0196 0.0803 18.5345 0.0200 0.0209 8.3211 0.0020 0.0069 2.7316
8 0.0230 0.0755 18.6733 0.0201 0.0206 9.0137 0.0023 0.0167 3.0645
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Table 2 Comparison of the performances of the three algorithms for three hidden elements
CPU
/S
BP 17.2373 0.0793 0.0074 0.0265 0.4440 0.0048 0.0745
PSOBP 8.5393 0.0212 0.0193 0.0202 0.0254 0.0183 0.0202
PSOLM 3.3369 0.0107 0.0024 0.0037 0.0116 0.0019 0.0050
BPS Ik 4) ’
[Z] PSOBPAT: \ \ \
[ psOLMFik: ,
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