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Study on the Influence of Network Configuration on
the Accuracy of 3D Coordinate Control Network
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Abstract: The high-precision 3D coordinate control network is the foundation for on-site installation of various large-scale
modules in large-scale scientific facility. The scale of optical devices such as astronomical telescopes can usually reach tens
of meters or more, and the installation accuracy of their large aperture optical mechanical modules can reach the
sub-millimeter level. In response to the coordinate control requirements for the precise installation of large aperture optical
mechanical modules in optical devices, this article intends to study the impact of the grid shape of the coordinate network
on the accuracy and reliability of the coordinate network through measurement and analysis. Firstly, 29 measurement points
and 4 stations are arranged within an 18m>18m area in this article, and the coordinate values of each measurement point in
the first station coordinate system are obtained through measurement and analysis, forming a 3D coordinate control network.
Then, a fully connected network, a loop back close network, and a loop back open network are constructed through line
screening. Finally, based on the generalized reliability theory of control networks, the accuracy of the network is evaluated
from various aspects such as the uncertainty of each measurement point, the difference between the analyzed and measured
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values of the distance from each measurement point to the measurement station in the network, and the difference between
the analyzed and nominal values of the length of the control network's long scale. The results indicate that the error of each
measurement point in the fully connected network does not exceed 40 pu m. The fully connected network has the highest
accuracy and reliability, while the loop open loop network has the lowest accuracy and reliability.

Keywords: Large Aperture Optical Mechanical Module; 3D Coordinate Control Network; Laser Tracker;

Unified Spatial Measurement Network
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Figure 1 Schematic Diagram of 3D Control Network
IR = AEAA PRI I 2%, FERZ XA AT B 4 AN, FIBOGERER O ek wl & iy sl AT U, TR R4
BEREMLS . [BE I 28 R BT TF R 2%, ] 2 T

P102 P03 P104 P10B107

a) AIER M

http://www.earthscieng.com



HERF 5 TR 2023, 2(1): 10-20

13

P102

P103 P104

P10B107

c) [FEIF M4
B 2 ARG R R0 2% (1 I 2 1

http://www.earthscieng.com



14

WritsT 4. 2R T0s = Gk A 42 1l R R FEE S ML AR 9

Figure 2 Line maps of networks with different configurations
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