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Measurement accuracy analysis of laser tracker at large tilt angles
DUAN Tonghu', FAN Baixing' , HUANG He', SUN Chenlei’, CHEN Zhe', ZOU Fangxing'
(1. School of Geospatial Information, Strategic Support Force Information Engineering University,
Zhengzhou 450001, China;
2. Zhengzhou Xinda Institute of Advanced Technology, Zhengzhou 450001, China)

Abstract;: When the total station is used to coordinate transfer measurement in narrow vertical space such as a
vertical shaft, the height accuracy is sharply reduced due to the large vertical angles, but a laser tracker can be used
for measurement when placed horizontally or even upside down. According to the characteristics of the laser tracker,
the vertical angle measurement in narrow vertical space is transformed into horizontal angle measurement, which can
solve the problem of vertical elevation transmission. In this paper, independent parameters were used to derive the
coordinate transformation and three-dimensional triangulateration network adjustment model suitable for large
rotation angles. The influence of instrument top angle on the accuracy was analyzed by using the large tilt angle
attitude measuring device designed independently, and the station setting mode was optimized. The laser tracker was
used for the measurement in three positions: the leveling state, the rotation state of 45° and the rotation state of 90°.
The adjustment results of different control network layout modes show that the root mean square error of the three-
dimensional control network with large tilt angles is less than 0.349 mm, the unit weight error is less than
0. 582 mm, the point accuracy is better than 0. 634 mm, and the distance difference is better than 0. 044 mm. With
reliable accuracy, the proposed method can be used for three-dimensional coordinate transmission in narrow vertical space.
Key words: laser tracker; large tilt angle; coordinate transformation; three-dimensional triangulateration network

adjustment; point accuracy
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Fig. 1 Measurement principle of laser tracker
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