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Abstract 

This paper summarised the strategy developed for geometrical detection of spatial 
deformation using geodetic method. This developed strategy has been implemented in 
five computer programs (ESTIMATE, COMPS, COMON, DETECT AND ROBUST). The 
test results are also presented. 

1.0 INTRODUCTION 
Deformation survey or monitoring of deformation is an important area of engineering surveying. Its prime 
purpose is the detection of spatial deformation to provide for information on the stability and extent of 
any movement or deformation of an object occuring over time. Information obtained from the detection 
process is useful for the purpose of safety assessment, as well as for predicting and preventing the 
possibility of failure or disaster in the future. 

The commonly adopted methods for monitoring deformation in engineering are based on the repeated 
observation of a survey monitoring networks at different epochs, followed by two-step analysis (i.e. 
independent least squares estimation (LSE) of single epoch and deformation detection between epochs). The 
detection of deformation uses two-epoch analysis, an absolute monitoring approach and a static model to 
compare the coordinates between the epochs. Further details on the relevant aspects of deformation 
detection can be found in Niemeier et al (1982), Chen (1983), Gruendig et al (1985), Fraser and Gruendig 
(1985), Teskey (1986), Chrzanowski and Chen (1986), Chrzanowski et al (1986), Secord (1986), Caspary 
(1987), Cooper (1987), Biacs (1989), Teskey and Biacs (1990), Chrzanowski et al (1991), Bayly and Teskey 
(1992) and Halim (1995a). 

Extensive research work has been carried out on LSE and deformation detection in Europe and North 
America, involving many sophisticated methods. However, very little effort has been made to arrive at a 
simple and practical, but rigorous, method suitable to the practising surveyor. In most cases, the 
applications are restricted to two dimensional (2-D) or one dimensional (1-D) only (Dodson, 1990), whilst 
deformation actually occurs in 3-D. Usually, the deformation detection procedure consists of two-stage 
computations (Gruendig et al, 1985; Chen et al, 1990a): analysis of the reference points followed by 
analysis of the whole network. 

This paper presents the design and implementation of computer programs for geometrical detection of 
spatial (3-D) deformation using geodetic methods. Section 2.0 highlights the important requirements for 
deformation detection. This is followed by a description of the strategy and computer programs developed 
for geometrical detection of spatial deformation. Section 5.0 discusses the results obtained from the application 
of the developed computer programs using simulated data to assess the adopted strategy. Finally, section 6.0 
summarizes the outcome of the study. 
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