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Abstract: According to the practical measuring requirement, a non-contact five-coordinate
measuring machine is exploited and built. Aiming at the fact that the installation error of laser probe
is large and difficult to be adjusted, the installation error model of this machine is established.
Meanwhile, the unconstrained optimization objective function of error model is derived by
measuring the spatial location of physical standard under several specific postures of laser probe. An
improved genetic algorithm is introduced to solve the unknown optimal parameters. The calculation
of euclidean distance is used to evaluate the similarity between each individual. Those individuals
between which similarity is greater than a given threshold will be eliminated from the population,
therefore avoiding the occurrence of prematurity for genetic algorithm. The experiments illustrate
that the established error model is applicable for the scanning probe, as well as the touch-trigger
probe. Meanwhile, the spatial measuring precision of this machine is enhanced from
(11.82+L/1000)umto (1.96 + L /1000) um .

Keywords: five-coordinate measuring machine; calibration of laser probe; error model; improved
genetic algorithm
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