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Summary of “Transformation between WGS84 and Local Datums – An Evaluation Procedure”
In the section of “Transformation Requirements and Evaluation Methods”, it mentioned that when we are doing transformation, we are going to establish the relationship between two transformations. Some properties of the transformations are to be considered. First, it has discussed the Invertability. This requires that a transformation can be used to transform coordinates from system one to system two and vice versa. And we have to choose a method which required the less error. The Accuracy of the transformation shows how good is the transformed coordinates from one system to another system. Transformation with the smallest residuals is better. The Uniqueness is a requirement each point in a system is also a single point in another system. It also required that the two transformation has to be agree on the boundary when the transformation in adjoining regions. Conformality is a property to describe the distortion caused by the transformation. A conformal transformation is one in which shapes are not distorted in the transformation from one system to another system. The Extensibility of a transformation requires that the transformation obtained from the network can be used within accuracy limits beyond the boundaries of the network.
And in the section “Transformation between Ireland mapping datum (1975) and ETRF89”, it suggested three Transformation methods. The first method is the Helmert Transformation, is a linear transformation between two reference system, and this is ideal for network which do not have significant regional distortions. So this is the most common approach for the coordinate transformation from one reference system is to model 7 average systematic biases between the two systems, they are 3 translations, 3 rotations and scale factor, and it can carry out a 3D Cartesian reference system. Secondly, it has mentioned the Polynomial Transformation, in this method, the coordinates difference of a number of points in the two reference frames are fitted with a polynomial. This is used to predict the coordinate difference of other points. And this is a 1-dimensional fitting method, and the coordinate component differences are fitted with separate polynomials. When we are fitting the polynomial, we must be careful to keep the order of the model as low as possible, and the polynomial extrapolation can be extremely hazardous. The Grid Look-up Table is a method to divide the whole area into regular grid cells, allowing for different transformations to be used within different grid cells. Improved transformation accuracy is expected for this method. The parameters are Easting and Northing difference between two reference frames at each grid point.
The third section is “Assessment of different Transformation Methods”. This section compared the three transformation methods by using the example of transformation between Ireland 1975 and ETRF89. On the “User Algorithm”, the Helmert transformation has 7 parameters, polynomial transformation has 35 parameters, and Grid look up table has 3312 parameters. And on the accuracy, it has compared the horizontal accuracy of Helmert transformation has about 50cm, it is not satisfy for the project, the 3rd order polynomial transformation has about 36cm and the Grid look-up table has about 11cm, so that these two method are satisfy for the project. And on the aspect of Conformality, the deformation of a square of 10km caused by Helmert transformation just about 0.006sec for angle 0.7cm for distance and 0.003cm for offset. And the largest deformation is caused by the Grid look-up table, it has about 12.4sec for angle and 39.7cm for distance and about 18.5cm for offset. This section also compared others properties, on the invertablilty, Uniqueness and Extensibility. All these three properties can satisfy in the project. Except the Extensibility can not be used for the Grid look-up table, this is because this transformation can not be carried out outside the grid.

To sum up, the Helmert transformation is the simplest transformation method, and the polynomial method is a midway of these three method, for example the parameter of this is lesser than the grid look-up method but more than the Helmert transformation method. The grid look-up method has its advantages and disadvantages, this has the best accuracy but it also has the worst conformality, and it is not extendable.
