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A Hybrid Algorithm of DEA and PSO and Its Application to
Soft Sensing of Acrylonitrile Yield
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Abstract; A hybrid algorithm of DEA and PSO is proposed, in which the DEA is utilized to improve

the bad sub-swarms of PSO. By resolving the optimization problems of several widely used test functions,

it is showed that the proposed algorithm has better optimization performance than the standard PSO.

Finally, the hybrid algorithm is employed to train the artificial neural network that is applied to soft-sens-

ing of acrylonitrile yield. The results show that the hybrid algorithm is feasible and effective in soft-sens-

ing of acrylonitrile yield.
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Table 1 Optimization results of test functions

DEA-PSO

PSO

Test functions

Success rate/ (%)  Optimal fitness

Mean fitness

Success rate/ (%)  Optimal fitness Mean fitness

F1 56 38.850 3
F2 32 1.1511
Schaffer F6 87 1

38.820 6 1 38.850 3 38.733 9
1.138 9 6 1.1511 1.1301
0.999 34 68 1 0.997 04
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Table 2 Comparison of neural network models

based on DEA-PSO and PSO

Training sample Test sample

Model
MSE MAE MSE MAE
DEA-PSO BPNN  0.407 7 0.194 9 0.239 9 0.378 3
PSO BPNN 0.4398 0.244 3 0.173 4 0.224 9
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