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Abstract: To solve problems, enable real-time online tuning, and to optimize intelligent system parameters during pro-
duction and daily life usage, different artificial intelligent-classical (AI-CC) control methods and systems are proposed
using a combination of different types of artificial intelligent methods and classical control methods . Algorithm im-
provements are made, and a theoretical analysis comparing the stability and simulation of the AI-CC methods is also im-
plemented. This research achieves the following. Implementation of a fuzzy classical-based intelligent control, and pro-
posal of an incremental improvement algorithm and further adaptive wavelet neural network classical-based intelligent
control (AI-CC). A theoretical analysis and stability ensuring method is also proposed and a comparative study under-
taken. This research provides results of different types of improved AI-CC methods and a comparative study for use in
further academic research, and is expected to enable low cost upgrades and a reliable solution (theoretical guarantee
method) for engineering practitioners.
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Table 5 Rise time, settling time, steady-state error statistics of 30 simulations per method
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3 262 972 0.007 228 132
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RRL(EN 230 926 0.007 537 152
SN 502 1969  0.013 868 846
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Fig. 8 Bode diagram of AI-CC
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Table 6 Comparison of different intelligent control systems

Jrik tFE P st-err - 3{H tri/ME tsie/ME st-errfi/ME
E-PID 94 326 0.008 839 94 326 0.008 839
EA-PID 94 293 0.000 977 94 293 0.000 977
LG HN-PID V- {E 107 400 0.004 406 107 400 0.004 406
L F AN -PIDE/IMA 94 293 0.000 977 94 293 0.000 977
L F AN -PIDF KAA 158 519 0.008 839 158 519 0.008 839
F-PID 158 519 0.006 044 158 519 0.006 044
FA-PID 102 469 0.004 536 102 469 0.004 536
BRI AL -PID V- 121 490 0.005 050 121 490 0.005 050
FEORIRLI-PID &/ IMA 102 469 0.004 536 102 469 0.004 536
FEORIRLI -PID A K AA 158 519 0.006 044 158 519 0.006 044
BPNN-PID 192 804 0.008 034 146 602 0.006 708
RBFNN-PID 134 387 0.004 160 97 222 0.001 666
AWNN-PID 155 826 0.016 076 106 468 0.007 410
Pz 2% -PIDF- (. 160 681 0.010 621 113 438 0.005 611
iz 4% -PID /M 134 387 0.004 160 97 222 0.001 666
P22 45 -PID IR R AE. 192 826 0.016 076 146 602 0.007 410
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Table 7 Comparison results between different intelligent control systems
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