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Abstract: Multilateration with laser tracker is an important method for on-site traceability in large-
scale equipment manufacturing processes. An accurate evaluation of uncertainty is the key to ensuring
quantitative accuracy in manufacturing processes. In this paper, we reported an accurate and fast tech-
nique for the evaluation of uncertainty in multilateration with laser tracker. First, the sources of un-
certainty in multilateration were analyzed; these primarily include instrument errors, environmental
conditions, and manufacturing errors of the target. Next, based on the propagation of uncertainty for
multivariate measurement error models (GUM), the uncertainty in multilateration with laser tracker
was estimated. Finally, the uncertainty in the point-to-point length was calculated. Our experiments
reveal that the differences between the uncertainty values evaluated using GUM and Monte Carlo

method (MCM) are within the numerical tolerance limit. The deviation in the uncertainty in coordi-
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nates is less than 0. 000 2 mm, whereas that in the correlation value is less than 0. 01. The time re-
quired for the GUM method is only 0. 08% of the time required for the MCM method, and the value of

En obtained from the point-to-point length test is less than 1. Thus, this study reveals that the evalu-

ation of uncertainty in multilateration with laser tracker based on the GUM method is feasible and effi-

cient, and the obtained results are accurate and reliable.

Key words: laser tracker; multilateration; uncertainty; multivariate measurement models
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Tab. 3 Result of point-to-point length test
P55 Lo /mm ULO /mm L/mm U;./mm |L—Lo|/mm \/U?,-Q—U?,O mm En
3-4 1 520. 387 0.003 1 520. 383 0. 008 0. 004 0. 009 0. 444
5-6 1 052. 272 0.003 1 052. 285 0.029 0.013 0.029 0.448
7-8 4 373.655 0. 005 4 373.650 0. 007 0. 005 0. 009 0. 556
9-10 5 000. 177 0. 006 5 000. 176 0. 007 0.001 0. 009 0.111
13-14 2 258.377 0.004 2 258.379 0.010 0.002 0.011 0.182
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