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Parameter-optm ized rotated general regression neural network model

HUANG Jin-jie', XA Jind, MAN Chun-tao', WANG Song-tao’
(1 College of Automation, Harbin University of Science and Technology, Harbin 150080, Ching 2 College of M easurement-
oontrol Technology & Cammunication Engineering, Harbin University of Science and Technology, Harbin 150080, China)

Absgract: To reolve the problen of the misnatching of model structure and data distribution aswell as
the problem of determining model paraneters difficultly in the traditional general regression neural net-
work (GRNN), a scheme ispmoposed © design a paraneter-optimized rotated general regression neural
nework Through the coordinate rotation, an additional parameter of model structure is introduced o the
traditional general regression neural netvork Moreover, the particle svam optimization algoritm is a
dopted o find the best valuesof paranetersof the rotated GRNN; hence themodel precision is improved
The experimental reaultsof two industrial gpplications have shown the effectiveness of the method

Key words general regression neural netvork; particle svam optimization; coordinate rotation; parame-
ter optimization
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1 CHP 2.742, L YF-GRNN ,
Tablel Sampling data of CHP decanposng un it 3.411
Xy X %3 %4 y , 2 , 11
0.200 0. 090 0.076 0.484 14. 661 ,
0. 350 0.180 0. 106 0.512 15. 567 ,
0. 500 0.270 0.136 0. 657 15. 892
0. 650 0. 360 0. 166 0.742 18. 637 3.0
0. 800 0. 450 0.197 0.841 22.875 25 i
0.950 0. 540 0.227 0. 863 23. 749
1.100 0. 630 0.257 0.892 26. 340 1
1. 250 0.720 0. 287 0.932 28. 959
1. 400 0.810 0.318 0. 952 30. 497 )
1.550 0. 900 0.348 0.973 31. 040 o ‘
1. 700 0. 990 0.378 0.979 35.078 0476 7 9 10 1113 14 1516 17
1. 850 1. 080 0. 408 0.981 40. 253 A (FF
2.000 1.170 0. 439 0.990  45.921 2 CHP
2 150 1. 260 0. 469 0. 992 49.223 Fig 2 Average predictive error of CHP decamposing un it
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Fig 3 Average prediction error of wind tunnel test
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