
IV 
 

 

Table of contents 

Page content 

 الاية -

- Dedication 

I التجريدة 

II Abstract 

III Acknowledgement 

IV Table of contents 

VII List of figure 

VIII List of table 

Chapter one : Introduction 

1 1.1 Definition of  remote sensing 

1 1.2 Objectives of  research 

1 1.3 Thesis layout 

Chapter two : Satellites sensors 

3 2.1 Historical background 

3 2.2 Satellite orbits and swaths 

6 2.3 Scanner sensor systems 

8 2.4 Data resolution 

8 2.4.1 Spatial Resolution 

9 2.4.2 Spectral resolution 

9 2.4.3 Radiometric  resolution 

9 2.4.4 Temporal resolution 

10 2.5 Overview of different sensors 

10 
2.5.1 National oceanic and atmospheric administration's 

advanced very high resolution radiometer 

10 2.5.2 Landsat multispectral scanner 

10 2.5.2 Landsat multispectral scanner 

11 2.5.3 The return beam vidicon (RBV) 

11 2.5.4 Landsat thematic mapper 

12 2.5.5 High Resolution Visible Sensor 

13 2.5.6 IKONOS 



V 
 

13 2.5.7 Synthetic Aperture Radar Sensors 

Chapter three : Satellites series 

17 3.1 Introduction 

18 3.2 Weather satellites 

18 3.2.1 GOES 

19 3.3 Land Observation Satellites 

19 3.3.1 LANDSAT 

19 3.3.1.1 The  first  LANDSAT series 

20 3.3.1.2 The second LANDSAT series 

21 3.3.1.3 The third LANDSAT series 

21 3.3.2 SPOT 

22 3.3.2.1  SPOT 1, 2 & 3 

23 3.3.2SPOT4 

23 3.3.2.3SPOT5 

24 3.3.3  Indian remote sensing satellite (IRS) 

24 3.3.4 The earth observing 1 (EO-1) mission 

25 3.3.5 Aqua and Terra 

25 3.3.6 ADEOS (Advanced Earth Observing Satellite) 

26 3.3.7 Ikonos 

27 3.3.8 QuickBird 

28 3.3.9 CARTOSAT-1 

29 3.3.10 GEOEYE 

29 3.3.10.1 Geoeye-1 

29 3.3.10.2 Geoeye-2 

30 3.3.11 WORLDVIEW 

30 3.3.11.1 WORLDVIEW-1 

30 3.3.11.2 WORLDVIEW-2 

31 3.4 Space borne Imaging Radar Systems 

31 3.4.1 ERS-1,2 

31 3.4.2  JERS-1 

31 3.4.3  Radarsat 

32 
3.4.4 The Advanced Land Observing Satellite (ALOS) 

PALSAR 



VI 
 

Chapter Four : Polynomial equation 

34 4.1 Introduction 

34 4.2 First order polynomials equation 

35 4.3 Second order polynomials equation  

35 4.4 Third order polynomials equation 

Chapter Five : Measurements and Results 

39 5.1 Measurements 

40 5.1.1  The first test  

41 5.1.1.1 IKONOS satellite image adjusted by first order 

42 5.1.1.2 IKONOS satellite image adjusted by second order 

42 5.1.1.3 IKONOS satellite image adjusted by third order 

43 5.1.2 The second  test  

43 5.1.2.1 LANDSAT5  satellite image adjusted by first order 

44 5.1.2.2 LANDSAT5 satellite image adjusted by second order 

45 5.1.2.3 LANDSAT5 satellite image adjusted by third order 

45 5.2  Results 

45 5.2.1 Results of the first test 

46 5.2.2 Results of the second test 

48 5.2.3 Accuracy Evaluation   

Chapter six : Conclusion and Recommendations 

51 6.1 Conclusion 

52 6.2 Recommendations 

53 Reference 

 

 

 

 

 

 

 

 

 



VII 
 

 

 

List of figures 

Page Figure No. of figure 

4 satellites orbits 2.1 

5 Ascending and descending passes 2.2 

6 Swath 2.3 

7 Type of scanner 2.4 

27 IKONOS Satellite 3.1 

39 
Distribution of control and check points on 

IKONOS satellite image 
5.1 

41 IKONOS satellite image adjusted by first  order 5.2 

43 
LANDSAT5 satellite image adjusted  by first  

order 
5.3 

50 Linear error in IKONOS image 5.1 

50 Linear error in LANDSAT5 image 5.2 

 

 

 

 

 

 

 

 

 

 

 



VIII 
 

 

 

List of tables 

No. of table Table Page 

2.1 comparison between different sensors 14 

3.1 First LANDSAT series characteristics 20 

3.2 Second  LANDSAT series characteristics 20 

3.3 The third LANDSAT series characteristics 21 

3.4 Spot orbit characteristics 22 

3.5 IRS satellite characteristics 24 

3.6 Ikonos satellite characteristics 26 

3.7 QuickBird satellite characteristics 28 

3.8 Geoeye satellite characteristics 29 

3.9 Characteristics of  ERS-1 ,JERS-1 & Radarsat 32 

3.10 ALOS characteristics 33 

4.1 
Pascal Triangle Associated with Two-Dimensional 

Polynomials 
36 

5.1 Coordinates of control and check points         40 

5.2 Measured check points coordinates for first order 42 

5.3 
Measured check points coordinates for second 

order 
42 

5.4 Measured check points coordinates for third order 43 

5.5 
Measured coordinates of check points for first 

order 
44 

5.6 
Measured coordinates of check points for second 

order 
44 

5.7 Measured check points coordinate for third order 45 

5.8 
Difference in Easting and Northing, and linear 

error for the first order  
46 

5.9 
Difference in Easting and Northing, and linear 

error for second order  
46 

5.10 
Difference in Easting and Northing, and linear 

error for third order  
46 

5.11 Difference in Easting and Northing, and linear 47 



IX 
 

error for first order  

5.12 
Difference in Easting and Northing, and linear 

error for second order  
47 

5.13 
Difference in Easting and Northing, and linear 

error for third order  
47 

5.14 
R.M.S in Easting &Northing for three 

orders(IKONOS) 
48 

5.15 
R.M.S  in Easting &Northing for three 

orders(LANDSAT5) 
49 

5.16 linear error for the three orders 49 

 


