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ABSTRACT 

Topographical maps, contain wealth of information about the terrain and 

other features, and they meet the needs of users in planning and developmental 

activities. Advances in the technology of computers, satellite sensors and other 

allied areas have also induced in changes in the field of surveying and mapping in 

the form of higher resolution satellite imagery and the Global Positioning Systems 

(GPS) etc. 

The advances in computers provided the flexibility to use geographical 

information for spatial analysis and decision making with ease. The technology is 

nascent and still there is no working Digital Topographic Data Base(DTDB) 

which can take care of all planning requirements any where in the world. 

To create such a DTDB for India, certain facts unique to India need to be 

considered viz., (a) Diversity of Indian Topography (b) Huge area (c) 

Availability of input data (c) Accuracy of such DTDB and the (d) 

Manpower requirement (e) Problem of frequent updation of DTDB. 

However, India has many advantages such as a large pool of skilled manpower, 

infrastructure for data acquisition through photogrammetry, high resolution 

satellite imagery in stereo mode from Indian Remote Sensing Satellite IRS IC and 
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complete map cover on scale 1: 50,000. Thus any off the shelf solution can not be 

directly implemented. The areas which needed to be looked into keeping the above 

peculiarities were investigated. Maps as basic input was thoroughly analysed. 

Study was carried out for comparing the accuracies of Digital Elevation 

Data (DEM) derived through Analytical Plotters and Digital Photogrammetry 

Workstations (Softcopy Photogrammetry). Similarly, material to be used for 

maintenance of DTDB from LFC, SPOT and IRS 1C were studied. 

Automatic generalisation of digital map data was investigated using 

available software package and building a rule base. The quality of the data and 

testing procedures are discussed and the quality indicators and date stamping for 

temporality are attempted. A few applications were tried out demonstrating the use 

of DTDB. 

This research work was carried out using the state-of-the-art in hardware 

and software. The words 'data base' were used as two separate words in this thesis 

to justify DT`DB'. 

vi 



CONTENTS 
Page No 

CERTIFICATE 	 iii 

ACKNOWLEDGEMENTS 	 iv 

ABSTRACT 	 vi 

CONTENTS 	 viii 

LIST OF FIGURES 	 xiii 

LIST OF TABLES 	 xvi 

LIST OF ABBREVIATIONS 	 xviii 

CHAPTER 1 PROLOGUE 

1.1 General 	 1 

1.2 Limitation of Conventional Maps 	 3 

1.3 Need for Geographical Information Systems 	 .5 

1.4 Users of Geographic Information in India 	 7 

1.5 Requirements of Data for Geo-Information 	 9 

1.6 Types of Data 	 9 

1.7 Constraints in Obtaining Data 	 10 

1.8 	Data Collection 	 11 

1.9 New Opportunities From Remotely Sensed Data 	 12 

1.10 Digital Topographic Data Base (DTDB) 	 14 

1.11 Objectives of the Present Study 	 16 

1.12 Layout of the Thesis 	 18 

viii 



CHAPTER 2 REVIEW OF LITERATURE 

2.1 Introduction 	 21 

2.2 Topographical Maps 	 25 

2.3 Geo-Referencing - Conventional Method for Maps 	 26 

2.4 	Contents of Topographical Maps 	 28 

2.5 	Map Standards 	 30 

2.6 	Mapping Methodology in India 	 31 

2.7 	Map Making with Photogrammetry 	 32 

2.8 	Mapping from Space 	 35 

2.9 	Geographical Information Systems (GIS) 	 37 

2.10 Global Positioning Systems (GPS) 	 42 

2.11 Cartographic Generalisation 	 45 

2.12 Status of DTDB 	 48 

2.13 	Progress of DTDB in India 	 57 

2.14 Large Data Bases For Remote Sensing and GIS 	 60 

2.15 	Maintenance of DTDB 	 61 

2.16 Quality 	 62 

2.17 Summary 	 69 

CHAPTER 3 CURRENT TRENDS IN DTDB 

3.1 Introduction 	 72 

3.2 Types of Data to be Handled 	 74 

3.3 Data Models 	 75 

ix 



3.4 Considerations in the Design of A Data Model 77 

3.5 Object Oriented Data Structures 80 

3.6 Data Model Design 89 

3.7 Topological Elements 90 

3.8 Raster Data 97 

3.9 Accuracy 98 

3.10 Input Data 119 

CHAPTER 4 DIVERSITY OF INDIAN TOPOGRAPHY 

4.1 Introduction 123 

4.2 Deserts in India 123 

4.3 Himalyan Glaciers 127 

4.4. Rest of the Country 129 

4.5 Difficulties in DTDB due to Terrain 129 

CHAPTER 5 DTDB FOR INDIA : A METHODOLOGY 

5.1 Introduction 132 

5.2 Scale and Media of the Map as a Data Source 134 

5.3 Sectoral GIS 139 

5.4 Basic Inputs to DTDB 145 

5.5 Attribute Tables 146 

5.6 Temporal Data 147 

5.7 Digital Cartographic Data Base (DCDB) 148 

5.8 Scanning and Digitisation 150 



5.9 

5.10 

CHAPTER 

Quality 

Summary 

6 RESULTS AND DISCUSSION 

158 

159 

6.1 Introduction 172 

6.2 Results of Investigations on Paper Maps 174 

6.3 Results of Investigations in Scanning 177 

6.4 Polygon Overlay 178 

6.5 Quality Control 180 

6.6 Error Analysis 182 

6.7 Accuracy From Stereo Photogrammetry 187 

6.8 Data Integration 192 

6.9 Quality Indicators 196 

6.10 Temporal Data 198 

6.11 Generalisation 198 

6.12 Digital Terrain Elevation Data (DTED) 214 

6.13 Multi-Dimensionality of Data Bases 216 

6.14 Maintenance of Data Base 217 

6.16 Summary 236 

CHAPTER 7 	EPILOGUE 

7.1 Outcome of This Work 240 

7.2 Optimal Production Lines 241 

7.3 Summary of Results 247 

xi 



	

7.4 	Demands for Digital Data Products 	 248 

	

7.5 	National Topographic Data Exchange Format 	 251 

	

7.6 	Dissemination of Digital Data 	 252 

	

7.7 	Constraints 	 253 

	

7.8 	Scope for Further Work 	 254 

REFERENCES 	 256 

BIO-DATA OF AUTHOR 	 267 

xii 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13

