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Abstract The fourth industrial revolution is noted. It is a smarter factory. At present, research on CNC
(Computerized Numeric Controller) is actively underway in the manufacturing field. Domestic CNC
equipment, acoustic sensors, vibration sensors, etc. This study can improve efficiency through CNC.
Collect various data such as X—axis, Y—axis, Z—axis force, moving speed. Data exploration of the
characteristics of the collected data. You can use your data as Random Forest (RF), Extreme Gradient
Boost (XGB), and Support Vector Machine (SVM). The result of this study is CNC equipment.
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Table 1. Data description

no Item Explanation

1 |X1_ActualPosition Actual x position of the part (mm)
2 [XI1_ActualVelocity Actual x speed of parts (mm /s)
3 |X1_ActualAcceleration Actual x a(c;;ie;a:(;ns?f the part
4 [X1_CommandPosition X position of the part (mm)

5 |X1_CommandVelocity X part speed (mm / s)

6 [X1_CommandAcceleration |X part acceleration (mm /s /s)
7 | X1_CurrentFeedback Current (A)

8 [X1_DCBusVoltage Voltage (V)

9  [X1_OutputCurrent Current (A)

10 | X1_OutputVoltage Voltage (V)

11 | X1_OutputPower Power (kW)

12 | Y1_ActualPosition Actual Y position of the part (mm)
13 | Y1_ActualVelocity Actual Y speed of parts (mm / s)
14 [Y1_ActualAcceleration Actual ¥ i;ﬁie/rasm/)n;f the part
15 | Y1_CommandPosition Y position of the part (mm)
16 | Y1_CommandVelocity Y part speed (mm / s)

17 |Y1_CommandAcceleration |Y part acceleration (mm /s / s)
18 |Y1_CurrentFeedback Current (A)

19 |Y1_DCBusVoltage Voltage (V)

23 |Z1_ActualPosition Actual Z position of the part (mm)
24 |Z1_ActualVelocity Actual Z speed of parts (mm / s)
48 |Machining_Process Current processing stage
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Vector Machine; SVM), #9d ¥ 2E(Random
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Table 2. Data exploration analysis

Variable count mean std
X1_ActualPosition 25286 159.052 19.330
X1_ActualVelocity 25286 —0.28866 5.6582

X1_ActualAcceleration 25286 0.094264 93.877
X1_CommandPosition 25286 159.0507 19.331
X1_CommandVelocity 25286 —0.28308 5.6643
X1_CommandAcceleration 25286 0.253215 72.594
X1_CurrentFeedback 25286 —0.46971 4.2207
X1_DCBusVoltage 25286 0.066031 0.0370
X1_OutputCurrent 25286 326.9459 1.4599
X1_OutputVoltage 25286 7.986942 7.7103
X1_OutputPower 25286 0.00061 0.0015
Y1_ActualPosition 25286 99.23006 29.244
Y1_ActualVelocity 25286 —0.42293 6.0064
Y1_ActualAcceleration 25286 0.928832 85.074
M1_sequence_number 25286 47.34501 43.826
MI1_CURRENT_FEEDRATE| 25286 16.54204 19.620
target 25286 0.526299 0.4993
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Table 3. SVM Fit results

Division
RBF Kernel time(s) accuracy
C
1 110 0.626
5 165 0.629
10 169 0.629
50 166 0.629
Actual and Predicted
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Fig. 1. SVM Actual and predicted value results
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Table 4. XGB Fit results

Tree number Time(s) Accuracy
10 0.36 0.882
50 1.87 0.954
100 2.88 0.97
200 5.69 0.986
500 14 0.993
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Fig. 2. XGB Actual and predicted value results
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Table 5. RF Fit results
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Tree number Time(s) Accuracy
10 0.26 0.988
50 1.29 0.993
100 2.6 0.992
200 522 0.992
500 13 0.993
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Table 6. Analysis result

Division Time(s) Accuracy Pa?gnlzzer
SVM 165 0.629 5
XGB 14 0.993 500

RF 1.29 0.993 50
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