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Application of GA-BP Neural Network in CNC Machine

Monitoring and Control System
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Abstract: Designed a CNC machine tools monitoring and control system based on wireless transmission technology

and applied AG-based BP neural network optimization algorithm to the tool wear diagnosis. Collected the vibration signals

in the process of tool machining, by means of time-frequency analysis method extracted the signal characteristic quantity

which reflecting the tool wear condition as the neural network input sample, and completed the tool's wear condition

recognition. The experiment result shows that the whole system works smoothly, its recognition result is accurate, and it is

more practical.
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Fig. 1 System composition structure
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Fig.2 Vibration signal waveforms and power spectra under

different tool wear
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Table 1 Tool wear training sample data
JF = FE A i T3 HOR S
1 0.030 223 0.050 979 0.017 371 0.013 230 0.274 52 0.296 460 0.284 60 0.283 02
2 0.012 320 0 0.063 883 0.027 062 0.262 85 0.253 230 0.361 92 0.296 12
3 0.023866 0.057 818 0.045 361 0.071 838 0.284 81 0.343 260 0.353 33 0.357 34 N o
4 0.085 550 0.067 010 0.053 522 0.033 625 0.387 89 0.371 790 0.370 52 0.290 86 PIR 5L
5 0.051 203 0.061 392 0.033 625 0.067 715 0.359 59 0.351 000 0.291 70 0.357 34
6 0.033 849 0.068 162 0.014 777 0.045 326 0.326 03 0.363 010 0.326 01 0.313 87
7 0.162 710 0.187 060 0.167 710 0.149 480 0.432 20 0.451 100 0.433 30 0.451 10
8 0.172 940 0.164 090 0.223 040 0.170 14 0.484 71 0.459 880 0.449 26 0.439 28
9 0.168 870 0.197 340 0.207 940 0.169 95 0.482 25 0.437 730 0.474 54 0.473 64 TE 2
10 0.226 080 0.214 520 0.188 490 0.200 500 0.451 27 0.448 870 0.465 03 0.432 59
11 0.203 200 0.214 470 0.186 410 0.223 020 0.450 43 0.477 660 0.451 00 0.432 04
12 0.191 910 0.203 230 0.176 650 0.211 530 0.467 78 0.485 640 0.490 96 0.459 90
13 0.273 870 0.291 530 0.318 320 0.276 100 0.691 94 0.684 710 0.763 81 0.699 88
14 0.276 100 0.257 030 0.253 760 0.361 290 0.749 97 0.875 890 0.692 34 0.701 51
15 0.310 400 0.287 960 0.420 340 0.311 440 0.692 58 0.709 570 0.903 16 0.798 25 2l B 4
16 0.358 210 0.329 190 0.350 960 0.359 930 0.748 52 0.864 210 0.706 65 0.697 54 A
17 0.312 320 0.431 310 0.368 630 0.339 710 0.695 15 0.692 390 0.725 03 0.761 12
18 0.339 300 0.413 880 0.368 990 0.339 830 0.726 94 0.694 420 0.686 86 0.915 76
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Table 2 Tool wear test sample data
¥ 5 FEA FRAEH JIHRE
1 0 0.036 828 0.047 421 0.092 603 0.259 62 0.294 750  0.298 33 0.375 87 P EE B
2 0.134 540 0.178 190 0.131 340 0.211 640 0.443 08 0.505 040 0.351 70 0.717 36 1E & B
3 0.273 610 0.320 180 0.348 180 0.436 490 0.712 59 0.817 180  0.788 34 1.000 00 7t il B 45
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Table 3  Genetic algorithm parameter table
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Fig. 3 The process for genetic algorithm to optimizing

BP neural network algorithm
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Table 4 The prediction results of test samples
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