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Fig. 1 Effect of Vertical Error and Horizontal

Error on Line/Plane Fitting
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Fig. 2 Point Error Decomposition Schematic

Diagram for Line/Plane
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Fig. 3 Effect of Radial Error. Tangential Error and

Vertical Error on Spatial Circle Fitting
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Fig.4  Point Error Decomposition Schematic

Diagram for Spatial Circle
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Fig. 5 Point Error Decomposition Schematic

Diagram for Sphere
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Fig. 6 Comparison of Standard Spatial Line on Intersection Angle and Distance in Different Planes
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Fig. 7 Comparison of Standard Spatial Plane

on Intersection Angle
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Fig. 8 Comparison of Standard Circle on

Intersection Angle and Radius Difference
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Fig. 9 Comparison of Standard Sphere on

Radius Difference
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A Precise Measurement Fitting Algorithm Based on
Priori Error Decomposition Weighting

PAN Guorong' GUO Wei' ZHOU Yueyin'

1 College of Surveying and Geo-Informatics, Tongji University, Shanghai 200092, China

Abstract: Usually in industrial measurements, the size and posture of a workpiece instead of its abso-
lute position are the most frequent factors of interest, but observation data include errors in both. To
extract the errors that influence the size and posture of the workpiece, this paper presents an industri-
al fitting algorithm based on decomposition of priori errors to determine the optimal weight for each
measured points. This algorithm executes prior error decomposition in multi-directions for spatial
lines, planes, circles and spheres according to the shape of the workpiece and measuring postures. U-
sing the decomposed value from the measurement error, the weight of each point was revaluated to do
the fitting. Experimental results show that when compared with the equal-weighted fitting algorithm,
this new algorithm improved fitting precision about 10%-17% for size and posture parameters.

Key words: industrial measurement; workpiece fitting; priori errors; error decomposition weighting
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