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Introduction 

In this session we examine some data acquisition systems and best vantage points 

depending on the orbit covered by the satellite. Once remotely sensed data is obtained we 

need to reference the point with respect to the ground. Here we introduce how the Global 

Positioning System is used for ground positioning of reference data. 

 

Aims: 

❖ To give an understanding of the importance of satellite data when compared to 

conventional maps and then get on to learn how to acquire images. 

❖ To give a knowledge of the surface structure of the Earth, geodesy. 

❖ To give an understanding of the importance of ground reference data for 

processing and verification. 

❖ To teach about the Global Positioning System which is used for ground positioning 

of reference data. 

 

6.1 Satellite data and Mapping  

A map gives geographical information covering large areas. It indicates ‘spatial data’ with 

reference to surface features. But the information contained in it can be limited, depending 

on the purpose of the mapping. 

• A topographic map is a ‘general purpose’ map giving large scale detail including 

contour lines.  (Figure 6.1 a and b) 

• A thematic map is a special purpose map (Figure 6.2). This type of map will give 

details of a single subject or ‘theme’. A thematic map is often limited to illustrating 

the spatial distribution of a single phenomenon such as temperature or population 

density etc.  

• A choroplethic map is a special thematic map, which indicates areas of equal value 

separated by boundaries. Examples are, soil maps, land use maps, population 

density area maps etc. This type of map is similar to a classification of digital 

satellite data. A special kind of choropleth map is the ‘isoline’ map. This shows lines 

connecting points of equal value. One example is ‘elevation contours’. Figures to be 

included here 
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Figure 6.1a: Topographic map 

(Source: http://www.esa.int/images/01-.gif) 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.2: Thematic map Air quality monitoring over China 

(Source:https://www.esa.int/Our_Activities/Observing_the_Earth/Dragon_Symposium_highlights_success_of_proj

ects/(print) 

 

 

 

 

 

 

 

Figure 6.3: Choropleth map land cover mapping; Orange River agriculture, South Africa 

(Source: http://www.esa.int/Our_Activities/Observing_the_Earth/Improving_land_cover_mapping_with_Sentinel-

2) 

Figure 6.1b: Topographic map of flooded areas 

in the Irrawaddy delta 

(Source: 

http://www.esa.int/Our_Activities/Observing_the_Earth/E

xtended_cyclone_relief_efforts_aided_from_space) 
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A Thematic map is one where areas are shaded in proportion to the measurement of the 

statistical variable being displayed on the map, such as population density, is a choropleth 

map. Refer figure 6.3. Chorological mapping methods are used today in digital image 

processing. Let us look at a simple example of settlement mapping to illustrate this. 

Settlement density can be mapped chorologically by spreading a grid over an aerial 

photograph. The number of houses is counted in each square.  

 

The result of the count is a chorological matrix consisting of numbers placed in a co-

ordinate system. The geographical distribution of the settlement has now been digitised. ie. 

converted into digits or numbers. The computer can be used to handle the data when it is in 

numbers. By making some statistics of the distribution of houses it is now possible to get an 

insight. 

 

This type of manipulation of spatial data is called ‘spatial analysis’. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.4: chorological mapping method             Figure 6.5: chorological matrix 

(Source-http://www.esa.int/images/01-_large,0.gif,)        (Source-http://www.esa.int/images/choro_large,0.gif) 
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Histogram: 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.6: The histogram showing the contrast within the data in the chorological matrix 

(Source: http://www.esa.int/images/histogr.gif) 

 

The histogram shows the contrast within the data in the chorological matrix. This means 

that the total number of squares carrying the same number/digit, are added up and this is 

indicated in bar form on a graph. Based on the histogram it can be decided, how the image 

data can be divided into different classes. For example, areas where there are 0 houses can 

be classed as forest or parks, squares with few houses as agricultural areas and squares 

with many houses as urban areas and so on.  

  

The classification will really be decided based on the purpose of the map and a legend will 

indicate the classes mapped. The richness of detail will depend on the size of the squares 

analysed.  

 

Why do we need spatial data and spatial analysis? 

 

We know that Earth scientists need the data to analyse and give advice to planners, on how 

to manage the Earth’s resources. Urban planners need this information for the proper 

planning of towns and cities. Civil engineers plan routes of roads, canals etc. and estimate 

construction costs. Police departments need to know the spatial distribution of types of 

crime, medical personnel need to know the distribution of types of sickness and the 

commercial sector will need to know the distribution of sales outlets.  
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Another very important area where spatial data and analysis is beneficial is, the 

infrastructure of utilities such as water supply, gas, electricity, telephone lines, sewerage 

systems etc. all need to record and manipulate data in map form.     

 

Digital images and image processing 

A digital image is also a chorological matrix. Here the size of the squares will depend on the 

spatial resolution of the image. The number of classes that can be identified will depend on 

the ability of the sensor to distinguish the variations in the form of nuances. Digital images 

often hold a division into 256 classes, which is matched exactly by the capacity of 1 byte in 

the computer. 

 

How is the digital image formed? 

 

The individual squares in the grid of the chorological matrix are represented by a dot on the 

screen, which is a pixel or picture element. Each pixel will have a coordinate to which the 

matrix square numeric values are transferred to match the same (x, y) coordinates. There is 

a grey shading corresponding to each pixel value. Refer figure 6.7. 

 

 

 

 

 

 

Figure 6.7: Pixel values representing gradation from Black to White 

(Source: https://www.esa.int/Education/8._Digital_image_processing) 

 

This process will transfer the matrix to an image or a thematic map. 

 

Scanning sensors on airplanes and satellites are used to measure the amount of 

electromagnetic radiation from the surface of small area units, which can be referred to as 

scanning areas. These scanning areas correspond to pixels on the image. Each scanning 

area is given a value corresponding to the amount or intensity of radiation. As the 

geographical coordinates of each area are also known we have a chorological matrix.  

 

Such a matrix can be manipulated endlessly using the values of the pixels.   
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Greying or classification of digital data can be performed by assigning colours and greyscale 

to the pixel values. Maps can be superadded, subtracted, multiplied and divided. 

These techniques are called digital image processing and they are employed in handling the 

large chorological matrices resulting from remote sensing via satellites. 

 

Today this type of data is an essential source of mapping. Remote sensing and digital image 

processing are well controlled and relatively inexpensive techniques, which help secure up-

to-date mapping. It has become an essential tool in the endeavour to map local and global 

environmental changes as they occur.    

 

We shall next see how we can acquire the digital data for processing. 

6.2 Data acquisition 

We said that the sensors aboard airplanes or satellites, can record the radiation from 

surface features. Now we shall discuss how the energy ‘signals’ reflected from various 

features are detected and recorded. 

 

6.2.1 Photographs and images 

The detection of electromagnetic energy can be performed either photographically or 

electronically. The process of photography uses chemical reactions on the surface of a light-

sensitive film to detect radiation variations within a scene. Photographic systems are 

relatively simple and inexpensive. They provide a high degree of spatial detail and 

geometric integrity. 

 

When we develop a photograph, we obtain a record of its detected signals. The film acts as 

both the detecting and recording medium. In remote sensing we refer to images, which are 

detected as well as recorded on film, as photographs.  

 

Electronic sensors generate an electrical signal that corresponds to the radiation variations 

in the original scene. A video camera is an example of an electronic sensor. Electronic 

sensors are more expensive. But a broader spectral range of sensitivity can be obtained, 

and data can be stored and transmitted electronically. 
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Electronic sensor signals are recorded onto a magnetic medium and such a pictorial 

presentation of electronic data is not a photograph, but is referred to as, an ‘image’.    

Thus, we can say that all photographs are images, but all images are not always 

photographs. 

 

For a long time, remote sensing used aerial photographs for interpretation. Planes would 

carry special cameras and take photographs of the required surface features. Normal 

photography, which was limited to the visible range developed into infrared photography 

where it was possible to analyse frequency ranges normally not visible to the human eye 

using special films and filters. All the topographic maps produced since 1940 are based on 

aerial photographs.  

 

As time went by, flight into outer space took place, and it was possible to obtain a better 

view of the Earth from orbiting satellites. But using photographs on the satellites posed a 

problem. That is, of retrieving the pictures from space. This led to the development of using 

digital images. 

 

6.2.2 Radiometers 

The spectro-radiometer is an instrument used to measure emitted or radiated energy in all 

the frequencies of the spectrum. A sensitive element modulates the current passing through 

it to match the electromagnetic energy that it receives. Each wavelength needs a different 

type of detector. 

 

Several sensitive detecting elements can be placed side by side to create a matrix of 

sensors. Each individual sensor acts as a spectro-radiometer. Each of these sensors can 

record the intensity of radiation associated with one particular pixel in an image and many 

numerical values between 0-255 will be obtained for the different wavelengths. A spectro-

radiometer can be composed of cells that are sensitive to thermal infrared waves. Such a 

spectro-radiometer will record higher values in hotter areas. If the pixel coding convention 

is 0=black and 255=white, these hot spots will correspond to the palest areas in the image. 

 

A spectro-radiometer that is so designed to obtain measurements within a narrow 

wavelength frame, is called an Imaging Spectro-Radiometer.        
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6.2.3 Digital Cameras 

A colour television camera is composed of three imaging radiometers that filter and record 

the red, green and blue wavelengths respectively. There is an imaging radiometer operating 

in the visible part of the spectrum and the recorded light intensity is reproduced in the 

display system by proportionate light intensities. Three primary images are captured and 

processed individually before being merged by the display system, which works on the 

principle of red, green and blue additive synthesis. There are two types of imaging sensors 

that operate in the visible light range. One is the cathode ray tube (‘vidicon’) video cameras, 

and the others are the new models which use arrays of sensitive elements called charge-

coupled devices or CCDs. Colour photography is limited to analysing only three spectral 

bands. For a very long time the most effective way to produce high quality images was to 

record the images on photographic films and then digitise the frames using scanners. 

 

6.2.4 Digital images 

Digital images carry information in the binary format. They have the considerable advantage 

of being able to be radioed back to Earth where they are then reconverted to images. 

 

Another advantage is that digital sensors are capable of sensing in a large part of the 

spectrum, which is outside the visible range. You can multiply the number of sensors and 

hence increase the number of parts of the spectrum that are analysed.   

 

One more point to be noted is, that when taking aerial photographs, a complete image must 

be recorded each time, and it covers only a limited surface area of the earth. But when 

taking satellite images, the sensors can be made to record only a single line of pixels 

(usually by means of a linear array of Charge Coupled Device (CCD) sensors) at right angles 

to their axis of travel. Satellites travel at a steady pace along their orbits. The system is set 

in such a way that over the few seconds it takes to process and record this line of pixels, 

the satellite moves the necessary distance to cover the next line. In this way, the satellite 

sensor sweeps the entire area to cover and create an image composed of pixels, line by 

line, thus enhancing the image resolution. 

 

A digital image will carry a specific number of pixels each depicting a value which is the 

intensity of the reflected radiation. In other words, these individual Digital Numbers (DN) 

correspond to the average radiance measured in each pixel. These values are positive 
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integers that result from quantifying the original electrical signal from the sensor into 

positive integer values using a process called Analogue-to-Digital (A-to-D) signal 

conversion. Here, the continuous analogue signal from the sensor is converted to DN output 

integer or discrete values ranging from 0 to 255.   

 

Analogue – non-electronic data. Must be converted digitally prior to using in a GIS. 

Examples: printed aerial photographs, paper maps. 

 

 

 

 

 

 

 

 

 

 

 

 Digital – data in a format that computers can use. 

 Examples: satellite imagery, GPS data. 

 

 

 

 

 

 

 

 

 

 

Figure 6.8: Figure of Analogue to Digital conversion process 

(Source (a): 

https://www.esa.int/var/esa/storage/images/esa_multimedia/images/2017/12/orange_county/17304386-1-eng-

GB/Orange_County_fullwidth.jpg) 

(Source (b): https://www.nasa.gov/images/content/257960main_iss017e010310_med.jpg) 

 

 

(a) 

(b) 
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Figure 6.9: Analogue-to-Digital conversion process   

 

The original electrical signal from the sensor is a continuous analogue signal which is shown 

by the continuous line plotted on the graph. This signal is sampled at a set time interval 

(ΔT) and recorded numerically at each sample point. 

 

Activity 6.1 

 

Explain the applications of the following sensors in detail, identifying the functions of each 

spectral band.  

(i) Landsat 4 satellites Thematic Mapper. 

(ii) SPOT satellites HIVIR and Vegetation sensors 

(iii) IRS-1C satellites LISS III sensor 

 

6.3 Vantage point for Earth observation and data acquisition 

The best vantage point for Earth observation is a position away from Earth, far enough to 

obtain coverage of large areas but not too far for data obscurity. Satellite observation is the 

most obvious. To make satellite observations, the sensors and hence the satellites, must be 

positioned in an orbit around the Earth. The quality of the images will also depend on the 

altitude of the satellite. 

  

Radiance, L 

Time Interval 
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When obtaining temporal images or images of the same area over repeated time intervals, 

all conditions with respect to image acquisition must be the same. It is not intended to give 

a detailed account of these conditions in this session.  

 

The satellite orbit maintained by a satellite obtaining a specific type of information, will 

depend on what one wishes to observe and how to obtain the data. 

 

The angle between the orbital plane/the satellite orbit maintained by a satellite and the 

plane of the equator is known as the inclination angle. The area on Earth observed by the 

sensor aboard the satellite will depend on this angle. A satellite with an inclination of 50 

degrees will only cover an observation area between 50 degrees North Latitude and 50 

degrees South Latitude. If one wishes to cover the entire planet with one satellite, the 

inclination has to be 90 degrees. 

 

Depending on the orbit around the Earth, a satellite can be geostationary or polar. The polar 

can be further subdivided to direct polar or retrograde polar. A satellite in a geostationary 

orbit is always located above the same spot on the Earth. That indicates that the velocity of 

the satellite relative to the Earth, is zero.  

 

How can this be achieved? 

 

The satellite must revolve in a circular orbit around the Earth. The orbital glide velocity must 

be equal to the Earth’s rotation. 

  

Where would this phenomenon take place? 

 

In the plane of the equator around 35,890 km from the Earth’s surface.  

Telecommunication satellites and some weather satellites are geostationary satellites.  

 

Polar satellites have the plane of their orbits forming an angle close to a right angle with the 

plane of the equator.  

 

Satellites can also move in direct orbit, which is with an inclination of between 0-90 

degrees, whereby they move eastward. Or they can move in retrograde orbit, which is 

with an inclination of between 90-180 degrees, where they move westwards. 
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Let us see how some of the common satellites are positioned in their orbits. 

 

Landsat 1,2,3 – These are in circular orbits at a nominal altitude of 900 km and pass within 

90 of the North and South Poles. The orbital period is 103 minutes and it does about 14 

orbits per day. They cover the globe once every 18 days. These satellites always cross the 

equator at precisely the same local sun time. So they are referred to as sun synchronous 

orbits. Although these sun-synchronous orbits ensure repeatable illumination conditions for 

repetitive images of the same area they do not compensate for changes in solar altitude, 

azimuth direction of solar illumination and the solar intensity.  

 

Landsat 4,5, 7 – These are also in repetitive, circular, sun-synchronous, near-polar orbits. 

But their altitude was lowered to 705 km. Each orbit takes about 99 minutes, and this 

results in a 16-day repeat cycle.    

 

SPOT – These are polar satellites having circular, near-polar sun-synchronous orbits. They 

are at an altitude of 832km and an inclination of 98.70.  A single revolution of SPOT takes 

101 minutes, thus 101 minutes later it once again crosses the same degree of latitude. In 

the meantime, however, the Earth has revolved further to the east. The subsequent day the 

area covered is shifted but in such a way so that the full coverage is completed in 26 days. 

It takes several days before it will once again fly over the same place. SPOT covers about 

15 orbits per day and hence takes a period of 26 days to cover the globe.  

 

But there is something that needs to be mentioned with SPOT image acquisitions. That is 

their variable pointing capacity. What does this indicate? The two-high resolution visible 

imaging systems of SPOT have mirrors that can be rotated to either side by ground 

command. The ground swath covered will vary with the pointing angle. The off-nadir 

viewing capability allows images of an area to be recorded on different satellite tracks. 

Stereoscopic imaging becomes possible with these image pairs.  

  

IRS-1C - This satellite operates in a near polar orbit and takes 101.35 minutes to complete 

one revolution around the Earth. It takes 24 days to fly over the same place. 

When they fly over the same area, they do so at the same local time. Hence one can 

monitor seasonal variations at regular intervals.  
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6.4 Introduction to geodesy 

Geodesy is the science, which describes the size and shape of the Earth. To be able to 

understand the concept of obtaining information of the Earths features in the best possible 

manner, you must have some knowledge of the geometry of the Earth. 

 

As a planet orbiting round the sun, the shape of the Earth depends on various forces acting 

on it. The most important forces on the planetary scale are gravity and centrifugal force. 

The shape of the surface of the Earth corresponds to an ellipsoid. The orientation of the 

vertical, at any place, which is indicated by the plumb line, is a result of these two forces. 

 

Geoid: A continuous surface perpendicular to the local vertical which is the plumb line, is an 

equipotential surface. One such specific surface is the geoid. The geoid has a surface 

corresponding to the Mean Sea Level and is assumed to extend at the same level under the 

continents. 

 

Geodetic datum: Depending on the country or the continent where one is working, one 

chooses a Geodetic Datum which minimises the deviation from the geoid. The centre of the 

sphere corresponding to the geodetic surface, does not coincide with Earths centre of mass.  

 

Reference systems: With the development of surveying practices on a world-wide scale, 

special measurements developed, and it became necessary to define global geocentric 

reference systems. This means that a datum must be defined in order to describe a point on 

the surface of the Earth. The most widely used system is the World Geodetic System 1984. 

(WGS 84).  

 

This is the reference system used for the Global Positioning System (GPS). Once the datum 

is defined, a point on the surface of the Earth, which corresponds to an ellipsoid, can be 

defined in either of two ways; 

• By employing geocentric cartesian co-ordinates: This system will locate a point in x, y, 

z with the center of the ellipsoid as origin. 

• By using geographical co-ordinates: This system will locate a point on the ellipsoid, by 

its longitude and latitude. To suit a given point, one must also define its position with 

a third parameter, called the ellipsoidal height. 
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Cartography: A map is a plane representation of the terrestrial surface. It is thus 

necessary to project a point of the ellipsoid onto the involute surface. Because it is 

impossible to develop an ellipsoid in a plane surface, one must transpose the points on the 

ellipsoid onto this plane surface via a projection. The points of the ellipsoid in longitude λ 

and latitude φ are transposed into points X and Y on the maps plane surface.  

 

X = f 1(λ, φ) 

Y = f 2(λ, φ)  

 

This transposition will introduce distortions. Many types of projections can be performed. 

But in each of these conversions, when maintaining the accuracy of some parameters other 

parameters will inevitably become inaccurate. It is certainly not possible to maintain the 

accuracy of all parameters in a transposition. We can say that in principle, a projection is 

either conformal, equivalent or aphylactic. 

 

A conformal projection will preserve the original values of the angles. An equivalent 

projection will preserve the surface relations between the ellipsoid and the plane. A 

transposition cannot be simultaneously conformal and equivalent. 

 

Projections, which are neither conformal nor equivalent, are called aphylactic. One such 

projection is the equidistant projection, which maintains the scale in one direction. 

 

In some transpositions of coordinates of the ellipsoid towards the plane, one makes use of 

developable surfaces. Among these are cylindrical projections, conical projections, and 

azimuthal projections, depending on whether the involute surface is a cylinder, a cone, or a 

plane. These involute surfaces can be tangent or secant to the ellipsoid and can have 

various aspects such as direct/normal aspect, transverse aspect and oblique aspect.  

 

What is important to remember is that there are an infinite number of ways to project a 

point of the ellipsoid onto the involute surface.   
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Figure 6.10: Projections of a point of the earth’s surface 

 

6.5 Reference Data 

Remote sensing is almost always combined with reference data on the ground.  

 

What is reference data? 

 

They refer to measurements or observations about the objects, areas, or phenomena that 

are being sensed remotely. We can obtain such data from sources such as aerial photos, 

thematic maps, field measurements etc. and in various forms (maps, graphs etc.).  

Consider the following example; the data needed for analysis may be derived from a soil 

survey map, a water quality laboratory report, or an aerial photograph. ‘Field checks’ on 

agricultural crops, land uses, tree species, water pollution problems etc. can also provide 

data. Field measurements of temperature and other physical and/or chemical properties of 

various features also provide reference data. 

 

Reference data are often referred to by the term ground truth. Although this term is used, 

reference data are not always collected on the ground.  It can be by other means such as 

aerial photography.  

 

Reference data might be used to serve any or all the following purposes; 

• To aid in the analysis and interpretation of remotely sensed data 

• To calibrate a sensor 

• To verify information extracted from remote sensing data 
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Hence reference data must be collected in accordance with the principles of statistical 

sampling design appropriate to the application.  

 

The geographic positions at which such field measurements are made are often noted on a 

map base to facilitate their location in a corresponding remote sensing image. Usually GPS 

receivers are used to determine the precise geographic position of field observations and 

measurements.  

 

6.6 The Global Positioning System (GPS) 

The location of field-observed reference data is usually determined using Global Positioning 

System (GPS) methods. Originally developed for defense purposes, the US GPS includes a 

group of 24 satellites rotating around the Earth in precisely known orbits in six different 

orbital planes. Typically, these satellites revolve around the Earth approximately once every 

12 hours and they operate at an altitude of approximately 20,200 km. The satellites 

transmit time-encoded radio signals that are recorded by ground-based receivers.  

 

Based on the satellite inclination and spacing, an observer at any point on the Earth’s 

surface can receive the signal from at least four GPS satellites at any given time, day or 

night. 

 

Each satellite emits three codes. One information code, and two pseudorandom codes. The 

first code makes it possible to send to Earth, technical information on the functioning of the 

satellite. These can be in the form of, the calculated position of the satellite compared to 

fixed terrestrial stations, control parameters of the atomic clocks etc. The pseudorandom 

codes, C/A (Coarse/Acquisition) code, and the P (Precision) code are used for calculating 

position. 

 

What is satellite ranging? 

 

It is the manner, in which GPS satellites are used to determine ground positions. The 

positioning on Earth is performed by triangulation using the positions of the satellites. This 

is done by using a GPS receiver. The user of the receiver measures the time interval 

between the emission of the signal by the satellite and the reception of the signal. This tells 

one the pseudodistance between the observer and the satellite.  
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To calculate the position of the receiver in geocentric coordinates (x, y, z) or in geographical 

coordinates (φ, λ, h), via triangulation, theoretically it would be enough to have the 

following measurements.  

• pseudodistances between the receivers and three satellites 

• exact position of each satellite. 

 

However, the signals from four satellites are needed to correct for clock bias, a lack of exact 

synchronization between the extremely exact atomic clocks in the satellites and the less 

expensive, lower accuracy clocks in GPS receivers. In practice, it is usually desirable to 

make repeated measurements to as many satellites as practical.  

 

GPS measurements are subject to numerous other sources of error, which can be 

compensated for by using differential GPS measurement methods. In this approach, 

simultaneous measurements are made by a stationary base station receiver (located over a 

point of precisely known position) and one or more roving receivers moving from point to 

point. The positional errors measured at the base station are used to refine the position 

measured by the rovers at the same instant in time. This can be done by either bringing the 

data from the base and rover together in a post processing mode after the field 

observations are completed or by instantaneously broadcasting the base station corrections 

to the rovers.  

 

To meet military objectives, the US Department of Defense can degrade the accuracy with 

which positions can be determined using GPS. This can be done by deliberate introduction of 

errors in the satellite clocks. One calls this degradation of information the SA or Selective 

Availability.     

 

Since effective wavelength of code P, which is in the order of 30m, is substantially lower 

than the wavelength of the code C/A, which is 300m, code P gives more accurate 

information. This information is encrypted in such a way that only the military can use it. 

This degradation of information is called anti-spoofing. Given that it is possible to perform a 

measurement to a fraction of a wavelength, one can hope to attain a precision greater than 

10 m for military applications and 100 m for civilian applications by the pseudodistances 

method. The error correcting systems using ground stations make it possible to reduce 

errors to under 10 m, which is quite adequate for most civilian use. 
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Review Questions  

 

Answer the questions set out below. 

 

1. Explain what is meant by ‘chorological mapping methods’. What is the 

importance of the ‘histogram’ when using these methods. Explain what 

advantages there in are using digital mapping over the typical maps we are used 

to handling, for geographical information. 

2. Why do we say that ‘all photographs are images’ but ‘all images are not 

photographs’? 

3. What is the special feature of an Imaging Spectro-radiometer? 

4. What is the basis on which the colour television camera works? 

5. List three main advantages in using digital sensors to cover large areas of the 

Earth’s surface. Explain the significance of the ‘orbit’ of the satellite when 

acquiring data. 

6. Explain the functions of the different ‘spectral bands’ with respect to remote 

sensing images. 

7. What is meant by ‘image resolution’ and ‘ground resolution’? 

8. What are methods used to transfer a point on the surface of the Earth onto a 

plane surface, and how can you describe a point on the surface of the Earth with 

reference to a datum? 

9. Explain what is meant by ‘ground truth’. 

10. When taking field observations, how is the data attributed to a precise point in 

space with the aid of a GPS?  

 

Summary 

We have gathered information on maps and satellite images, and the sensors used for 

acquisition of images. Referencing of the points on the images with respect to the ground 

has been discussed in brief. 
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Learning Outcomes 

At the end of this session you will be able to briefly explain:  

➢ the types of maps and the importance of satellite images 

➢ the different sensors used for acquisition of images such as the radiometer and 

the camera  

➢ how the different satellite orbits image the Earth’s surface 

➢ the basic elements of geodesy with reference to ground positioning 

➢ reference data or ground truth 

➢ the Global Positioning System 
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