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Machining monitoring system is important in the manufacturing industry to prevent product quality degradation 
due to excessive chatter vibration or tool wear/breakage. The cutting force is the most widely utilized monitoring 
signal to evaluate the machinability of workpiece, to predict tool wear/breakage, and to control chatter vibration. 
The cutting forces can be measured directly through dynamometer, but it is difficult to use on the actual 
manufacturing sites because of its high cost and data distortion due to the influence of the external environment. In 
order to estimate cutting force without dynamometer, extensive previous research has conducted by using 
monitoring data based on machine learning. The accuracy of estimation is dependent on the methodology for 
extracting the meaningful input features show high reliability with cutting forces. Most of research has adopted the 
feature importance method derived from SHAP (SHampley Additive explanation). This method permutes and finds 
the independent variable (Monitoring Signals) that has the most significant influence on the estimation of the 
dependent variable (Cutting Forces). However, it has limitations that are not absolute global goals and takes a 
long time due to a large amount of mathematical calculation. For instance, the estimation accuracy could decrease 
in the case the selected input feature takes high importance value but denotes a low correlation with cutting forces. 
In order to realize fast and accurate estimation, this study proposes a new feature selection method can evaluate 
the correlation value with cutting force through FFT analysis. Specifically, the monitoring signals are divided into 
In-cut and Out-of-cut sections, and then FFT analysis in each section are conducted. Through the comparison of 
FFT analysis in the two sections, the significant features are defined when the FFT results in the In-cut section 
show a clear difference with the FFT results in the Out-of-cut section. To verify the effectiveness of the proposed 
feature selection method, the estimated cutting forces with conventional method and proposed method are 
compared. The results denote the improved estimation accuracy by utilizing the proposed method. On the purpose 
of verifying the robustness of the proposed method, the estimated cutting forces under different machining 
conditions are compared with the actual cutting forces. 
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