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Method for Solving Coordinate Transformation Parameters with Additional Constraints

WANG Pianzhen, LIN Peng
( College of Civil Engineering, Anhui Jianzhu University, Hefei 230601, China )

Abstract: Based on the least squares principle and Gauss—Markov model, the effects of constrained and unconstrained solutions on the
solution of coordinate transformation parameters are investigated. The accuracy of the constrained and unconstrained solutions for large
and small rotation angles is investigated by simulation experiments with three—dimensional coordinate transformation models, and the
standard deviation of the obtained parameters is used as the index for accuracy evaluation. The experimental results show that in the case
of small rotation angle, the accuracy of the constrained and unconstrained solutions of the coordinate transformation model is the same
and the rate of the Bursa model is the fastest; in the case of large rotation angle, the error of the linear model is larger, the accuracy of
the constrained and unconstrained solutions of the nonlinear model is the same, and the rate of the nonlinear thirteen parameters ( with
virtual observation method ) is the fastest. Therefore, the linear Bursa model is only applicable for solving the coordinate transformation
parameters in the case of small rotation angle, and the nonlinear thirteen—parameter model ( virtual observation method ) is applicable
for solving the coordinate transformation parameters in the case of large rotation angle.
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