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Abstract 

The technique of GPS surveying offers an alternative to spirit leveling technique in height 
determination. The GPS technique provide position in three dimensional coordinates in terms 
of Cartesian coordinates X, Y and Z or geodetic latitude (4>), longitude (A) and ellipsoidal 
height (h). Traditionally, orthometric height which refers to the geoid are normally used in 
everyday application rather then the GPS derived ellipsoidal height. Information on the geoid 
is thus required in order to convert the GPS ellipsoidal height into orthometric height. In this 
study, a four parameter fitting procedure was employed to improve the orthometric height 
derived from two different solutions, i.e., using a local gravimetric geoid model and a global 
geopotential model solution. This approach yields an accuracy of about 10 cm in the height 
estimates. 

1.0 INTRODUCTION 
The advent of high precision relative positioning by use of the Global Positioning System (GPS) has 
opened up an alternative to the classical method of height determination. Using GPS, it is now possible to 
determine routinely, very accurate three-dimensional Cartesian coordinate differences (or baseline 
vectors) between observation points. This three-dimensional capability therefore provides the possibility of 
using GPS for height determination as well as for (horizontal) positioning. 

Conventionally, topographic maps, engineering design and construction project plans, usually depict relief by 
means of orthometric height which differs from the GPS derived ellipsoidal height. Thus, the 
application of GPS will be further extended if accurate transformations between GPS ellipsoidal height 
arid the orthometric height can be realized. This can be accomplished on the condition that we know the 
geoid height, which relates the orthometric height to the GPS ellipsoidal height and this requires the 
knowledge of the geoid. For small area of less than 10 km, which is not too hilly and the gravity field is 
smooth, a plane surface can be used to approximate the geoid using control points with known 
orthometric heights (Hajela, 1990; and Khairul, 1993). 

However, for larger area, the geoid information must be known and this can be obtained by the use of two 
kind of geoid solutions, namely, using a local gravimetric geoid model and a global geoid model. Khairul 
(1993) have shown that the accuracy of the height determined by using a global geoid model is about 50 -60 
cm while employing a local gravimetric geoid model can give an accuracy of about 30 cm. In order to 
improved the height estimates, a regression model employing four parameters were tested using a very 
large network covering Central England. This paper attempts to report on the results obtained from the 
study. 
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