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Abstract: A method to solve the optimal measurement zone was proposed to improve the measurement
accuracy of the articulated coordinate measuring machine. According to the measurement model of the
articulated coordinate measuring machine, the error model of the articulated coordinate measuring ma-
chine was established on the basis of angle measurement error of the circle grating encoder. 6 random
numbers of the articulation rotation angle could be obtained by taking advantages of Monte Carlo theo-
ry; and the measurement space of the measuring machine could be simulated by using the numerical
method. Then, the cube region which include measurement space were divided into 343 small cube re-
gions and the ant colony algorithm was used to determine the maximum measuring error of each region
caused by the error of the circle grating encoder. Finally, minimum region of the maximum measuring

error was found and as the optimal measurement zone by comparison. The result of the research is
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shown that in terms of the researched articulated coordinate measuring machine, the scope of the max-

imum error for each small region is from 0. 069 9 mm to 0. 189 6 mm. Among them the region of the

minimum value which is 0. 069 9 mm is —100 mm << 2<<100 mm, —100 mm<< y<<100 mm, 400 mm<<

2,600 mm. The optimal measurement zone determined by proposed method is a cube region within

the measurement space, which make it have the practicability and operability to conduct higher —accu-

racy measurement in the optimal measurement zone.

Key words: Articulated coordinate measuring machine; ant colony algorithm; the optimal measure-

ment zone
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Tab.3 The maximum error and corresponding range
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