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Abstract: When the time series algorithm is used to establish a thermal error compensation model for a
Computer Numerical Controlled (CNC) Machine, it shows a shortcoming of forecasting robustness
caused by the severe multiple collinearity. This paper proposes a method for improving the forecasting
robustness of the time series algorithm. This algorithm combines the time series algorithm with the
modeling algorithms which are able to suppress multiple collinearity. Thus, it not only provides more
comprehensive temperature information by adding the temperature lag values in the thermal error
model, but also deals with the severe multiple collinearity brought by the added temperature lag val-
ues. The Distribution Lag (DL) algorithm that belongs to time series algorithms and Principal Com-
ponent Regression (PCR) algorithm that can suppress the multiple collinearity are selected as the ex-
amples, and a modeling method for establishing the thermal error compensation model of the machine

tool is proposed by the Principal Component Distribution Lag (PCDL) algorithm. The forecasting ac-
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curacy and robustness of PCDL algorithm are compared with that of DL algorithm. The results show

that the PCDL algorithm suppress the impact of multiple collinearity, so, its model’s forecasting accu-

racy and robustness are far better than that of DIL model, and the forecasting accuracy is improved a-

bout 9 pm. The proposed method provides a good reference for the application of time series data mod-

eling in different fields.

Key words: Numerical Controlled Machine (NCM) tool; thermal error; time series model; forecasting

robustness; principal component distribution lag algorithm
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Fig. 1 Distribution positions of sensors
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Tab. 2 Specific parameters of experiment data
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151 S M, Sy

M 0.82 11.03 8.09
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Tab.8 The S, M, and S of DL and PCDL models (jm)
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Tab.9 Specific parameters of verification experimental data

- ST I ) = i % I BE R E
. GE. A, B (rpm) cC
H, 2015.10. 09 2 000 19.1~23.4
H, 2015.10. 10 4 000 19.9~23.5
H; 2015.10.12 6 000 19.6~23.7
H, 2015.12.01 2 000 9.38~12.9
H; 2015.12. 04 4 000 6.69~11.1
H; 2015.12. 05 6 000 6.19~10.0

I 3 S 30 B AN AR A BT A 1 AR 22 A
RS BE 23 # 7 i 8 o # 57 DL AT PCDL A5 74 mf
P15 3] DL A PCDL #5251 451545 S 7l
R RE 2 {H M, TUINAS B B8 BibR o 25 Sy o % L
YAk A5 B A G RS B0 S, M, A S, L 45 ISR 10
fii7R .
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