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Hi ghr precision reconstruction of blade leading edge
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Abstract: The shape of leading/ trailing edge is very important to the performance of the tur
bine blade. Precise description is the premise for turbine blade machining. Generally, the leading/
trailing edge is~a circular arc or elliptic arc. In order to reconstruct them accurately, a method for
fitting the ellipse based on the principle of conditional least square was applied at first, and then its
fitting result was used as an initial value to find a more precise result according to the polar line geo-
metrical properties of the ellipse. Some examples were given to prove the good robustness and high
accuracy of this fitting method, especially for a part of ellipse. During the reconstruction of the
blade, some outliers which are difficult to exclude beforehand may influence the accuracy of fitting
result greatly. Because of our method” s good robustness, this fitting method was applied to the
progressively increasing number of data centered at leading edge for several times to exclude outli-
ers. Numerical experiments show the effectiveness of this scheme. In conclusion, the method pres-

ented is suitable for the reconstruction of blade in the reverse engineering.
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Fig. 1 Geometric properties on the

pole and polar line of ellipse
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Fig. 2 Five parameters of an ellipse
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Fig.3 Influence of outliers to fitting error
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Table 1 Results of different ellipse fitting methods
Axy/ %o Ay o/ yo Aa/a AWD AN/0
Fitzgibbon 2.819 7e— 007 6.666 4e— 008 6.3957e— 007 2. 711 8e- 007 1.725 7e- 007
1.198e- 007 2.642 9e- 008 2. 712e- 007 1. 085 9e— 007 4.596 3e- 008
0.424 86 0.396 44 0. 424 03 0.400 45 0.266 34
Fitzgibbon
2
Table 2 Results of fitting method for data blurred by normal noise
o Axo/ %0 Ayo/ yo Aa/a AWD AO/0
Fitzgibbon 1.112e- 003 2. 457e- 004 2. 527e- 003 1.018e—- 003 4.693e- 004
0.01 6.045e— 004 1. 346e- 004 1. 377e- 003 5.610e— 004 2.877e- 004
0.5433 0. 5477 0.5448 0.5510 0.6131

Fitzgibbon
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02 Axo/ %0 Ayo/ yo Aa/a AWD AN/0
Fitzgibbon 1.540e- 002 3. 671e- 003 3. 494e- 002 1.502e- 002 1.004e- 002
0.0l 3.784e- 003 1. 037e- 003 8. 626e—- 003 4.107e- 003 4.151e- 003
o 0.2458 0. 2824 0.2470 0.2735 0.4134
Fitzgibbon
2 and Machine Intelligence, 1999, 21(5):476480.
. 2 R . .
, Fitzgibbon 2] Ll
, 1997, 2 (7):51F519.
’ Yang Zhonggen, Luan Xiaoming. Ellipse extraction using
’ its geometric properties[ J]. Journal of Image and Grap Ir
, 2 ics, 1997, 27:51F519.
[3] s Hough
3 (1. . 2000, 19(1): 4347,
Chen Yanxin, QiFeihu. A new ellipse detection method v
’ sing randomized hough transform[J]. Journal of Infrared
Fitzgibbon ’ and Millimeter Waves, 2000, 19(1):4347.

[1] Fitzgibbon A, Pilu M, Fisher R B. Direct least square fit

ting of ellipses[-J]. IEEE Transaction on Pattern Analy sis

[J]. , 2002,.-36(8):1210-1 213.

Lei Zhishu, Zhang Yanbo.\ Some new algorithms for ellipse
curve fitting problem[J]. Journal of Shanghai Jiaotong
University, 2002, 36(8):1210-1213.

[J].
Liu Shugui, Li Peng, Na Yonglin. Evaluation of the form

, 2002, 23(4):245247.

error of ellipse based on least square method[ J]. Acta Met-
rologica Sinica; 2002, 23(4):245247.



