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ABSTRACT 

Least square estimation (LSE) is a well-known adjustment approach that has been 

utilised by the geomatic practitioners to systematically distribute random errors in the 

cadastral datasets. Taking into account the sources of cadastral records, which are 

established from multi-class and quality of observations, the augmentation of outliers 

in the datasets is inevitable. The dependence on mean value in deriving adjusted 

parameters has constrained the LSE solutions, making the algorithm prone to blunders. 

In contrast, L1-norm adjustment that exploits the median in yielding the parameters has 

robust solutions even in the presence of outliers. Thus, this study aims to investigate the 

reliability of L1-norm to quantify the uncertainties in the cadastral records between 

adjacent certified plans. To measure the ability of L1-norm to detect outliers, the 

traverse network has been augmented with artificial errors in the distance and bearing 

measurement. Both adjustment approaches were employed to fairly evaluate the 

performance of L1-norm and LSE in identifying the synthetic blunders. Later, actual 

cadastral records were used to assess the best adjustment method to detect information 

discrepancies in adjacent certified plans (CPs). To ensure that experimentation is 

thoroughly performed, three combinations of adjacent CPs were utilised: i. Both are 

first-class CPs; ii. First and second classes CPs; and iii. Both are second-class CPs. 

Through the synthetic errors experiment, the study found that redundancy is the main 

criteria for L1-Norm to detect the existence of blunders. Otherwise, variant of LSE 

outliers’ detection demonstrates better performance compared to L1-Norm. The 

findings have been strengthened by the later experiment that indicated that L1-Norm is 

applicable for detecting discrepancies between the adjacent CPs. However, LSE also 

managed to perform similar result to the L1-Norm. In consideration of the mathematics 

mechanism employed by the adjustment approaches, it is advisable to proceed with 

LSE’s outliers’ detection variant in quantifying outliers. 

 

Keywords: L1-Norm Adjustment, Least Square Adjustment, Cadastral Record, 

Outliers Detection 

 



vi 

TABLE OF CONTENTS 

 Page 

CONFIRMATION BY PANEL OF EXAMINERS ii 

AUTHOR’S DECLARATION iii 

ABSTRACT iv 

ACKNOWLEDGEMENT v 

TABLE OF CONTENTS vi 

LIST OF TABLES ix 

LIST OF FIGURES x 

LIST OF SYMBOLS xiii 

LIST OF ABBREVIATIONS xiv 

CHAPTER ONE INTRODUCTION 15 

1.1 Research Background 15 

1.2 Problem Statement 17 

1.3 Aim of the study 19 

1.4 Research Objectives 19 

1.5 Research Question 19 

1.6 Scope and Limitation of Study 19 

1.7 Significant of Research 20 

CHAPTER TWO LITERATURE REVIEW 21 

2.1 Introduction 21 

2.2 Cadastral Implementation 21 

2.2.1 Old Cadastral Maps 22 

2.2.2 Digital Cadastral Database (DCDB) 22 

2.2.3 Coordinates Database (NDCDB) 24 

2.2.4 e-Kadaster 25 

2.3 Positional Accuracy Improvement (PAI) 25 

2.3.1 Datum 26 

2.3.2 Data Acquisition 27 




