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Method of Building High Precision Velocity Model in China and Its Application in Frame
Transformation
Yang Hanrong !,Li Fangting 2, Wang Hengyi 1, Wei Yikuan 2,Chen Hua !,Jiang Weiping 3
1 School of Geodesy and Geomatics,Wuhan University,129 Luoyu Road,Wuhan 430079,China
2 Hubei Institute of Geodesy and Geomatics Engineering,39 Minzu Road,Wuhan 430074,China
3 Research Center of GNSS, Wuhan University,129 Luoyu Road,Wuhan 430079,China
Abstract: Objectives: High precision GNSS positioning results are generally expressed under the International
Terrestrial Reference Frame, but China's surveying and mapping results require the use of the China Geodetic
Coordinate System 2000. High precision velocity field model is the key to achieve the conversion between the
ITRF2014 and CGCS2000. At present, most studies use a single method to build the velocity field model, without
in-depth study of the impact of different parameter settings on the construction of the velocity field, and without
discussion of the performance of different methods in different speed directions. Methods: For this reason, based
on the data of 260 continuously operating reference stations of the CMONOC and 90 IGS stations within and
around China, and based on the tension spline function method and the Kriging method. This paper uses different
parameter settings to build a 1-mm high-precision velocity field model covering the country, establishes three
methods with the highest accuracy in three directions of ENU, and uses these three methods to build a combined
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velocity field field. The model is applied to the coordinate transformation of ITRF2014 and CGCS2000 of CORS
stations nationwide. Results: The research results indicate that the overall conversion accuracy of the combined
velocity field established in this article is about 2.3cm, and the conversion accuracy of a single directional
component is maintained at around 1.3cm, which can achieve benchmark conversion of centimeter level accuracy
for large-scale surveying and mapping results in China. Conclusions: Based on experiments, this article concludes
that constructing the optimal component velocity field and forming a combined velocity field through different
methods can effectively improve the accuracy of the overall velocity field model and be further applied in practice.
Keywords: CMONOC; Velocity Field; Tension Spline Function Method; Kriging Method; Frame Transformation
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Tab.1 Statistical Table of Errors in Each Direction of Velocity Field Based on Different



Correlation Functions Kriging Method (Unit: mm/a)
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Tab. 2 Statistical Table of Errors in Various Directions of Velocity Field Construction Using

Tension Spline Function Method with Different Tensor Factors (Unit: mm/a)
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Fig. 3 Schematic Diagram of Nationwide
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Tab. 4 Transformation Error Statistics Table (Unit: cm)
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Tab.5 Statistical Table of Errors by Province (Unit: cm)

Guitfe  Jim TE9r i e iy Rl R
sy E 0.773 0.570 1. 768 0. 752 0. 330 1.128
i 0.671 1. 425 1. 636 0.972 0. 422 1. 450
U 0.875 0. 490 1. 332 1. 154 2. 486 2. 203
E 0. 500 0. 559 0.312 0.835 0. 251 0. 479
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Fig.4 Coordinate Conversion Error Curve
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