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Dynamic Scheduling of Material Delivery Based

on Neural Network and Knowledge Base
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Abstract: In order to tackle the dynamic scheduling problem of tow trains in mixed —-model assembly lines, a
scheduling approach is proposed based on the knowledge base and neural network. Firstly, the dynamic scheduling
problem of material delivery in the automotive assembly line is formally described. The throughput of the assembly
line and the total delivery distances are selected as components of the objective function. After that, the sample data of
mixed—model assembly lines are generated by the Plant Simulation software and are used to train the neural network
model offline. Finally, the trained neural network model and the knowledge base are adopted in the real —time
scheduling process to select the optimal scheduling rule for tow trains. The experimental results indicate that the
scheduling rules selected by the selection method proposed in the paper are mostly the optimal ones. The lower com—
putational complexity of scheduling rules ensures the real —time performance of scheduling. It can cope well with
changes in the dynamic environment, thus effectively improving the dynamic scheduling of tow trains.
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Fig.1 The schematic diagram of material delivery system

for automotive mixed—model assembly lines
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Fig.2 A flowchart of real-time scheduling rule selection method
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Fig.3 Layout of the simulation model of the assembly line
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02 04 04 1908 321437/|0.7 02 0.1 1679 281417
02 05 03 1812 337392(|0.7 03 0 1618 298959
02 06 02 1921 357436/|0.8 0 02 1746 323224
02 0.7 0.1 1899 302009(/0.8 0.1 0.1 1669 309572
02 08 O 1870 239282(|0.8 02 0 1669 308 022
03 0 07 1898 30013109 0 0.1 1741 336340
03 01 06 1893 275919/|09 0.1 O 1589 316177

03 02 05 1852 371817]| 1 0 0 1612 306930
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Fig.4 Performance comparison between

different scheduling rules
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of different scheduling rules
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Tab.3 Comparison between neural networks

of different problem scales

" K Pz R H b R AL E PD/%
1 10 VSCFOA-GRNN 31 697 —
FOA-GRNN 31 386 0.98
GRNN 31 302 125
RBF 31 329 1.16

2 20 VSCFOAGRNN 6434 —
FOA-GRNN 63 389 1.48
GRNN 63 115 191
RBF 63 152 1.85

3 30 VSCFOA-GRNN 0so03 —
FOA-GRNN 101 086 3.79
GRNN 99 945 4.88
RBF 100 032 4.80

4 40 VSCFOAGRNN Bese2  —
FOA-GRNN 126 856 7.11
GRNN 123 766 9.37
RBF 123 507 9.56

5 50 VSCFOA-GRNN 62774 —
FOA-GRNN 147 159 9.59
GRNN 143 628 11.76
RBF 142 752 12.30

6 60 VSCFOA-GRNN 0742 —
FOA-GRNN 172 187 14.65
GRNN 164 218 18.60
RBF 162 504 19.45

770 VSCFOAGRNN B37  —
FOA-GRNN 194 296 18.84
GRNN 191 384 20.06
RBF 185 872 22.36

8 80 VSCFOA-GRNN 8301 —
FOA-GRNN 212 802 23.56
GRNN 203 448 26.92
RBF 200 859 27.85
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Fig.6 Ratios of neural networks selecting
optimal scheduling rules
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