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Abstract
Keywords:e-GNSS real-time kinematic positioning system, 3D coordinate
transformation, VBS-RTK
A. Background and purpose
VBS-RTK is an efficient technique to determine high precision coordinates
within a short period of time, but the coordinates are not based on legal
coordinate systems like TWD97, TWD97[2010] and TWVD2001. The e-GNSS
real-time kinematic positioning system of the National Land Surveying and
Mapping Center was based on VBS-RTK technique to provide high precision
positioning service, the coordinate system named e-GNSS[2013]. In this study,
e-GNSS real-time kinematic positioning system is used as an example to solve
problems about that VBS-RTK could not determine the legal coordinates
immediately by establishing a 3D real-time coordinate transformation model.
B. Study method and process
1. Data Collection
Collect reference about VBS-RTK, coordinate transformation, gridding
methodology and RTCM 3.1. Compute e-GNSS[2013] and find out the legal
coordinates of TWD97, TWD97[2010] and TWVD2001 of base stations and
control points.
2. Transformation model establishment
Compute transformation parameters about e-GNSS[2013] to TWD97
and e-GNSS[2013] to TWD97[2010] by Helmert 7-parameters coordinate
transformation. Determine the residuals of base stations and control points.
This study used Harmonic surface, Kriging and Inverse distance weighted
gridding method to establish transformation models.
3. Real-time transformation
Accomplishment of VBS-RTK determining legal coordinates by the
type 1021 and type 1023 of RTCM 3.1
4. Accuracy testing
In this study, bi-linear, bi-quadratic and bi-spline interpolation method

to analyze internal and external accuracy of transformation results were used,

IX



and find out which gridding and interpolation method is the best for
establishing transformation model. Besides, we also analyzed how to
establish a high accuracy transformation model by adjusting the grid
resolution, common point number of established transformation model and

survey periods of VBS-RTK.

C. Important discoveries

There are 5 important discoveries coming up from this study:

1.

This study has achieved e-GNSS VBS-RTK determining legal coordinates
by 3D real-time coordinate transformation. The transformed accuracy for
horizontal coordinate was better than 5 cm, for ellipsoid and orthometric
height was better than 10cm.

The best gridding method in this study was Kriging, the best interpolation
method in this study was bi-linear.

The higher grid resolution, results better internal accuracy, but that did not
improve external accuracy.

There were no significant relationships between common point number and
the accuracy of coordinate transformation model.

There were no significant relationships between observation periods of

VBS-RTK and accuracy of transformation.

D. Recommendations

There are 4 recommendations submitted after this study:

1.

The research results of this study were applied to e-GNSS real-time
kinematic positioning system, providing VBS-RTK determining legal
coordinates for users.

Using e-GNSS real-time kinematic positioning system and the research
results of this study will achieve height modernization in Taiwan.

If there are enough legal coordinates of TWD67, using the research results
of this study will establish e-GNSS to TWD67 coordinate transformation
model for users.

Through regular updating coordinates of e-GNSS base station and using the

research results of this study will establish semi-dynamic datum of
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