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Application of Concentric Circle Fitting Method in Offshore Steel Structure Surveying
ZHANG Shijian, LIU Chunjie, MENG Linghe.,
LI Xiaohong. QIN Ye, WANG Yongwei, WANG Jianxi
(China Offshore Oil Engineering Co. Ltd, Tianjin 300452, China)

Abstract: In offshore steel structure surveying, the coordinate of pipe end is one of the most important positions
which should be controlled accurately. In order to improve the accuracy of the circle center at the pipe end, a new
method, the concentric circle fitting method, is introduced in this paper. With the coordinate data of survey points
both inside and outside the pipe wall added to the algorithm, the method has more survey points with more extensive
and reasonable distribution than the traditional method, thus greatly improving the accuracy of the circle center.
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Fig. 1 Survey points distribution on the circular
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Fig. 2 Survey points coordinates alternation
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Fig. 3 Survey points in XY plane after coordinates alternation
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Fig. 4 3 D coordinate of circle center

after coordinates alternation
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Tab.1 Survey points data mm
A 5 AL TG00 2 s iy T ) 2 A
e e S5
X y z X v z kS v z

P1 3061.8 —9818.5 1451.7 P10 3629.5 —9993.9 1519.5 S1 3 321.3 —9404.5 —628.5
P2 2848.8 —8980.7 1179.1 P11 3826.5 —10274.2 1 341.8 S2 3820.1 —10102.9 —543.3
P3 2820.2 —8890.2 1040.7 P12 3935.1 —10520.4 1047.1 S3 4170.0 —10597.3 302.8
P4 2768.1 —8789.1 755. 4 P13 3.954 4 —10 610.4 880. 3 S4 3850.2 —10155.9 1 446.4
P5 2756.6 —8753.0 468. 1 P14 4.074 1 —10575.1 176. 3 S5 3290.0 —9372.3 1551.0
P6 2774.1 —8817.7 84.1 P15 3.961 0 —10 575.6 1.2 S6 2 946. 7 —8889.2 1091.3
P7 2799.4 —8897.6 —97.2 P16 3.8816 —10464.0 —219.1 S7 2979.5 —8928.1 —221.5
P8 3013.2 —9043.0 —405.8 P17 3.750 4 —10157.9 —494.7

P9 3082.0 —9217.2 —542.1
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Tab. 2 Result of various calculating methods mm
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Fig.5 Circle center position of various methods
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