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Abstract 

In theory the problem of maintaining the geometrical quality of a digital cadastral 
database can be solved if measurements are used instead of coordinates as the 
source data. This approach requires a very efficient least squares approach to solve the 
large amount of cadastral measurements. Although many least squares programs has 
been extensively developed, but they are designed specifically to optimize either 
geodetic or engineering problems. The nature of cadastral networks is unique 
compared that of the geodetic or engineering networks and hence require a new 
approach of the least squares computation. An iterative method known as conjugate 
gradient is being tested for cadastral applications. 

1.0 INTRODUCTION 
A method universally used for the processing of survey measurements is known as " least squares". It 
is a rigorous method and the resulting parameters posses two useful properties (Cross 1983) as 
follows: 

(1) they are unbiased: this is best explained by saying that, on average, least squares parameters (e.g. 
coordinates) are equal to the true value. 
(2) they have minimum variance; the variance of a quantity derived from least squares solution is 
smaller than the variance of the same quantity derived from other linear unbiased parameters. 

In addition, the least squares method has many desirable computational advantages: It is simple 
(unlike, say, least cubes), unique (unlike say semi-graphic method), highly adaptable to modern 
computers, general and leads to a straight forward assessment of quality. 

For that reasons, many governments and private commercial organizations posses highly 
sophisticated network adjustments and analysis programs, based on the least squares method. They 
were mainly dedicated to two main type of surveying data, that is either in geodetic computations or 
in the engineering controls. The TRAV10 Horizontal Network Adjustment program (Schwartz 
1978), the HAVAGO Three-Dimensional Adjustment Program (Vincenty 1979), the 3DSUITE 
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