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Abstract

The airflow field was measured and the cleaning test of rice was carried out on the self-developed

air-and-screen cleaning unit. The airflow field was studied by the neural network techniques. Three BP

neural network models were developed, which were built between two wind factors and distribution of

airflow field, distribution of airflow field and cleaning performance, two wind factors and cleaning

performance, respectively. Predict test was carried out with the experimental data. Forecasting results

proved the effectiveness of the neural network model.
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Fig. 1 Structure diagram of air-and-screen cleaning test-bed
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Tab.1 Experiment parameters and results

S8 45 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
HRA /() 22 22 22 22 22 25 25 25 25 25 28 28 28 28 28
2.0 KL /- min ! 850 950 1050 1150 1250 850 950 1050 1150 1250 850 950 1050 1150 1250

1-5 0.48 0.54 0.68 0.65 0.93 0.78 0.88 1.06 1.24 1.32 1.80 2.19 2.44 2.86 2.99
2-5 1.28 1.54 1.92 2.05 2.11 1.68 2.02 2.33 2.56 2.78 2.30 2.65 2.82 3.26 3.56
3-5 1.58 1.93 2.26 2.4 2.67 1.54 1.80 2.06 2.26 2.56 2.20 2.51 271 3.08 3.29
4-5 1.05 0.97 1.28 1.41 1.57 1.06 1.21 1.43 1.60 1.81 1.45 1.52 1.88 2.05 2.27
5-5 1.08 1.33 1.49 1.54 1.78 0.8 1.13 1.18 1.31 1.68 1.21 1.39 1.63 1.71 1.82
1-4 1.21 1.41 1.45 1.95 2.03 1.07 1.26 1.47 1.68 1.76 2.67 3.12 3.36 3.57 3.75
2-4 2,31 2.72 3.06 3.29 3.54 2.82 3.08 3.24 3.40 3.80 2.16 3.66 3.70 4.31 4.67

3-4 2,02 2.43 2.71 3.03 3.42 2.46 2.71 2.85 3.41 3.45 2.43 2.74 3.00 3.30 3.58

el 4-4 1.76 1.88 2.25 2.48 2.65 1.82 2.05 2.29 2.33 259 1.71 2.03 2.29 2.56 2.66
50 mm 5-4 1.66 1.46 2.08 2.12 2.55 1.51 1.8 2.12 2.28 2.48 1.66 1.96 2.13 2.24 2.51
S 1-3 1.46 1.73 1.97 2.13 2.25 1.62 1.80 1.92 2.20 2.41 2.87 3.32 3.72 3.96 4.29
R 2-3 3.68 4.16 4.46 5.09 545 3.91 4.33 4.81 528 6.02 4.28 4.63 5.18 5.61 6.24
/mes ™! 3-3 2.74 3.26 3.68 4.01 4.24 2.78 3.17 3.55 4.08 4.30 3.07 3.64 4.05 4.31 4.72

4-3 2,06 2.40 2.82 3.12 3.23 2.22 239 2.70 3.03 3.25 2.35 2.57 2.94 3.27 3.57
5-3 1.81 2.45 2.21 2.44 2.64 2.01 2.17 2.45 2.64 2.90 2.07 2.35 2.68 2.9 3.19
1-2 1.28 1.45 1.50 1.96 2.02 1.08 1.22 1.40 1.61 1.71 2.61 3.14 3.40 3.58 3.72
2-2 2,55 3.01 3.03 3.08 3.60 2.8 3.14 3.30 3.56 3.82 222 3.61 3.78 4.27 4.71
3-2 2,20 2.68 2.8 3.18 3.48 2.47 2.83 2.90 3.52 3.60 2.48 2.79 3.01 3.27 3.41
4-2 1.82 1.90 2.20 2.34 2.58 1.78 2.06 2.32 2.42 2.65 1.78 2.01 2.32 2.57 2.71
5-2 1.56 1.60 2.10 2.06 2.42 1.53 1.89 2.10 2.30 2.45 1.67 1.95 2.10 2.27 2.46
1-1 0.53 0.73 0.75 0.70 1.00 0.74 0.87 1.02 1.18 1.34 1.76 2.21 2.42 2.84 2.98
2-1 1.50 1.63 1.96 2.13 2.24 1.73 1.96 2.31 2.58 2.80 2.28 2.67 2.84 3.23 3.52
3-1 1.41 1.78 2.24 2.30 2.56 1.52 1.78 2.05 2.25 2.52 2.22 2.48 2.72 3.07 3.32
4-1 1.03 1.18 1.32 1.63 1.60 1.08 1.28 1.47 1.66 1.88 1.47 1.56 1.88 2.02 2.26

5-1 1.12 1.28 1.51 1.65 1.83 0.86 1.15 1.20 1.24 1.62 1.24 1.36 1.60 1.73 1.80

W R % 97.16 97.22 97.56 97.91 97.87 97.41 97.52 97.77 98.00 97.99 97.34 97.60 97.81 97.95 97.97
K % 0.62 0.60 0.52 0.57 0.58 0.49 0.46 0.41 0.48 0.54 0.67 0.61 0.53 0.47 0.59
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Fig.4 BP neural network training performance curves of YIZ B  V fi AR Ak it 26
wind factors and cleaning airflow field Fig.5 BP neural network training performance curves of
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Tab.2 Neural network prediction error e, 10°
102
5 14 15 2 5 14 15 2 iz 101
1%
1-5 0.0492  0.1056 |[3-2 0.0363  0.0190 Z10°
-l
1-4 -0.0158  0.0396 ||[3—-1 —-0.0184 —0.0139 10 Zk
10~
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2-3 0.102'5 0.0332 5-5 0.0287 -0.1338 Fig.6  BP neural network training performance curves
2-2 0.0335 0.0620 5-4 -0.0448 0.1399 of wind factors and cleaning result
2-1 -0.0443 0.1904 5-3 0.044 6 -0.0516 . .
T4 HEMBHTNIRE e,
3-5 0.0198 0.0108 5-2 -0.1863 0.1572
Tab.4 Neural network prediction error e; %
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