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Correction problem of digital factory workpiece
data based on least square method

Zhanjiang Yuan ; Gaihua Gui
Guangdong Vocational College of Science and Technology;Zhuhai, Guangdong;519090

Abstract: In this paper, the data correction problem, comprehensive use of Matlab programming software
to solve, curve fitting function based on the least square method, contour map fitting and comparison
calculation and correction of measurement data. The least square method is used to fit the original figure.
The coordinates of the inflection point (intersection point of two line segments) are obtained by piecewise
fitting of the diagonal line and the horizontal line. The length of the horizontal line segment, the width of
the notch and the length of the diagonal line segment are calculated. Use the arc fitting to find the distance
between the centers and the radius of the circle. The height of the chevron line was calculated by using the
vertex coordinates, and the Angle between the oblique line and the horizontal line was calculated by using
the slope of the straight line. Finally, the parameters of the contour line of the measured data of workpiece
1 in the horizontal state were obtained. The linear fitting and arctangent function were used to calculate the
inclination Angle of contour lines, and the Cartesian coordinate system was established. The corrected data
was obtained by rotating transformation of the inclination measurement data, and the difference was
compared with the calculation results of the parameter values in problem 1. The tilt Angle of workpiece 2
was calculated by linear fitting and arctangent function during 10 measurements. By establishing Cartesian
coordinate system, rotation transformation of tilt measurement data was performed to obtain corrected data,
and ten groups of corrected data were merged. Then MATLAB was used to fit the data, and the complete
contour of workpiece 2 was obtained. Based on the solution method of problem 1, each parameter value of

the contour line of workpiece 2 is further solved.
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Results

Linear model Polyi:
fix) = pl*x =+ p2
Coefficients (with 95% confidence bounds):
pl=-0.1308 {-0.1308, -0.1308)
pl= 7.789 (7.789, 7.789)

Goodness of fit:
SSE 0.3075
R-square: 1
Adjusted R-square: 1 =
RMSE; 0.002433

b 4 B b b b N A e =

Table of Fits
Fit name = Data Fit type SSE R-square DFE
@ untitled fit...y vs. x polyl 0.3075 1.0000 51936

70 80 90 100 110 120

*
Adj R-sg RMSE # Coeff Validation ... Validation ... Validation ...
1.0000 0.0024 2
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