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An improved evaluation method for profile error of quadratic curve line

LIN Zhixi
(School of Mechanical and Automotive Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract; An improved evaluation method for profile error of quadratic curve was proposed. The coordinates of

the focus of the least squares curve was taken as the center to divide the square grid, in which mark points were

arranged around the focus according to a certain rule, and if the profile error calculated from the matched fitting

curve of the mark point was too large, the point would be eliminated.The grid was then further subdivided in are-

as with smaller errors and the fitted curves were paired.At last, the profile error under the minimum condition

method could be calculated by the method of multiple iterative operations. The method is fast in search, high in

calculation accuracy, and is suitable for the evaluation of profile error of any plane’s quadratic curve.Visualiza-

tion of error solving can be realized with the MATLAB software. Test results show the reliability of the algorithm.
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Fig.1 Schematic diagram of normal distance
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Fig.2 Diagram of the evaluation principle
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Fig.3 Sub-points around the mark points
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Tab.1 Data of the measuring points of the ellipses

N XMF/mm YAFR/mm || N X AAR/mm Y AARR/mm || N X AFR/mm Y AAR/mm
1 79.248 686 -4.444 819 || 11 62.690 710  83.782267 || 21 1.630 567 40.650 777
2 87.477 240 4.939 659 12 54821932 89.648 118 || 22 5.361 221 32.431 537
3 91502164  16.671500 | 13 45289973  94.784 545 | 23 9.609 035 25.017 471
4 92091762  28.474716 || 14  33.965977  98.208 948 | 24  14.444 333  18.165 788
5 90.438007  39.169 313 | 15  21.540948  98.332099 | 25  20.003055  11.675 031
6  87.481308  48.518969 || 16  10.014 339  93.568 471 || 26  26.579 394 5.499 249
7 83.900224  56.802409 | 17 1.724 985 84.267 406 || 27  34.432853  -0.366 498
8  79.632799 64211170 | 18  -2.319714 72537746 | 28  43.920983  -5.566 156
9 74792942  71.064421 || 19  -2.837835  60.733 826 | 29  55.244 465  -8.974 066
10 69.172971 77502536 || 20 -1.179878  50.048 620 || 30  67.665 533  —9.133 525
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Fig.5 Interface of the minimum condition method
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Tab.2 Comparison of data processing accuracy

RIE(H/ HE PEREAXT

mm B[]/ s TRZE/ %

2 0.115 352 27 3.70 15.350 0
8 0.101 387 19 5.37 1.380 0
11 0.100 005 91 6.77 0.005 9
14 0.100 005 29 13.45 0.005 3
17 0.100 005 16 21.40 0.005 2
26 0.100 00 318 87.09 0.003 1
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Tab.3 Comparison of data processing
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