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Evaluation of spatial straightness errors
based on multi-target optimization

YUE Wu-ling, WU Yong
(College of Mechanical Engineering » Nantong University, Nantong 226007, China)

Abstract: In order to realize accurate and fast evaluation for spatial straightness, its mathematical
model and Successive Quadratic Programming(SQP) algorithm were investigated. Based on the condi-
tion of minimum zone method, a nonlinear programming model was established for spatial straightness
error evaluation. This nonlinear model was further proved to be a multi-target optimization problem in
essence, and could be transformed into a single-target optimization problem. A unified and efficient
SQP algorithm was proposed to solve the model. As the nonlinear programming model is convex and
SQP algorithm can retain such nonlinear information, the algorithm has very loose requirements for
initial parameters and shows its stable, reliable and highly efficient in optimization. Several experi-
ments of spatial straightness error evaluation were carried out, the results can meet the requirements
for convex programming’s global optimization very well,the precision is 10® mm and consumed time is
about 0.4 s, which has proved the above mentioned conclusion.
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