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Parameter optimization of vacuum drying process for rapeseed
based on PSO-BP algorithms

ZHU Guangyao™?, XIE Fangping®”, CHEN Kaile!, DAI Zhenwei'

(1.College of Engineering, Hunan Agricultural University, Changsha 410128, China; 2.Hunan Mechanical & Electrical
Polytechnic, Changsha 410151, China)

Abstract: Vacuum drying process for rapeseed was optimized by combination of neural network and particle swarm
algorithms. BP neural network algorithm was used to establish the three layer network model to forecast the relationship
between the drying temperature, initial moisture content, pressure and the average rate of moisture dropping, germination
rate of rapeseed. Network weight and threshold of the model was calculate by using the sample data from the experiment.
Then, PSO algorithm was used to optimize the initial parameters of the model. It is verified by experiment that the
maximum relative error of BP networkmodel was 4.5%, whereas it was 2.93% for PSO-BP network model. The
combination of BP neural network and PSO algorithms could decrease the error between the actual value and network
simulated value.
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Fig.1 Comparison between actual sample value and BP algorithm network training output value for the average rate of moisture dropping

and the germination rate
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Fig.2 PSO-BP calculation process
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Table1 Test result of PSO-BP simulation
TI'C A% PIMPa VI(%min™) VI@%min?) AvU% A%  GI% G'I%  Dglih  NAg2%
1 55 18 0.100 0.130 0.128 1.54 3.85 96.5 95.7 0.83 1.83
2 60 20 0.096 0.147 0.148 0.68 4.50 955 97.4 1.99 2.31
3 65 27 0.100 0.179 0.182 1.68 2.23 92.3 89.6 2.93 3.12
4 70 19 0.093 0.164 0.167 1.83 3.66 87.0 88.6 1.84 1.85
5 75 16 0.090 0.117 0.118 0.85 1.71 73.0 74.2 1.64 1.81
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Fig.3 Comparison between the BP and PSO-BP training output value for the average rate of moisture dropping and the germination rate
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