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IMAGE ANALYSIS 

 

 

Visual interpretation 

Analysis of remote sensing imagery involves the identification of various targets in an image, and those 

targets may be environmental or artificial features which consist of points, lines, or areas. 

 

The challenge 

What makes interpretation of imagery more difficult than the everyday visual interpretation of our 

surroundings? For one, we lose our sense of depth when viewing a two-dimensional image, unless we 

can view it stereoscopically so as to simulate the third dimension of height. Indeed, interpretation 

benefits greatly in many applications when images are viewed in stereo, as visualization (and therefore, 

recognition) of targets is enhanced dramatically. Viewing objects from directly above also provides a 

very different perspective than what we are familiar with. Combining an unfamiliar perspective with a 

very different scale and lack of recognizable detail can make even the most familiar object  

unrecognizable in an image. Finally, we are used to seeing only the visible wavelengths, and the imaging 

of wavelengths outside of this window is more difficult for us to comprehend.  

 

Spontaneous recognition refers to the ability of an interpreter to identify objects or phenomena at a 

first glance. An agronomist would immediately recognize the agricultural fields. S/he would be able to 

do so because of earlier (professional) experience. Similarly, most people can directly relate an aerial 

photo to their local environment. The quote from people that are shown an aerial photograph for the 

first time “I see because I know” refers to spontaneous recognition. Logical inference means that the 

interpreter applies reasoning. In the reasoning the interpreter will use his/her professional knowledge 

and experience. Logical inference is, for example, concluding that a rectangular shape is a swimming 

pool because of its location in a garden and near to a house. Sometimes, logical inference alone cannot 

help you in interpreting images, so that field observations are required. A field visit would be required 

for most of us to relate the different features to elements. 

 

Elements of visual interpretation  

 

Tone refers to the relative brightness or colour of objects in an image. Generally, tone is the 

fundamental element for distinguishing between different targets or features. Variations in tone also 

allows the elements of shape, texture, and pattern of objects to be distinguished. 

 

Shape refers to the general form, structure, or outline of individual objects. Shape can be a very 

distinctive clue for interpretation. Straight edge shapes typically represent urban or agricultural (field) 

targets, while natural features, such as forest edges, are generally more irregular in shape, except where 

man has created a road or clear cuts. Farm or crop land irrigated by rotating sprinkler systems would 

appear as circular shapes. 

 

Size of objects in an image is a function of scale. It is important to assess the size of a target relative to 

other objects in a scene, as well as the absolute size, to aid in the interpretation of that target. A quick 

approximation of target size can direct interpretation to an appropriate result more quickly. For 

example, if an interpreter had to distinguish zones of land use, and had identified an area with a number 

of buildings in it, large buildings such as factories or warehouses would suggest commercial property, 

whereas small buildings would indicate residential use. 



 

Pattern refers to the spatial arrangement of visibly discernible objects. Typically an orderly repetition of 

similar tones and textures will produce a distinctive and ultimately recognizable pattern. Orchards with 

evenly spaced trees, and urban streets with regularly spaced houses are good examples of pattern. 

 

Texture refers to the arrangement and frequency of tonal variation in particular areas of an image. 

Rough textures would consist of a mottled tone where the grey levels change abruptly in a small 

area, whereas smooth textures would have very little tonal variation. Smooth textures are most often 

the result of uniform, even surfaces, such as fields, asphalt, or grasslands. A target with a rough surface 

and irregular structure, such as a forest canopy, results in a rough textured appearance. Texture is one 

of the most important elements for distinguishing features in radar imagery. 

 

Shadow is also helpful in interpretation as it may provide an idea of the profile and relative height of a 

target or targets which may make identification easier. However, shadows can also reduce or eliminate 

interpretation in their area of influence, since targets within shadows are much less (or not at all) 

discernible from their surroundings. Shadow is also useful for enhancing or identifying topography and 

landforms, particularly in radar imagery. 

 

Association takes into account the relationship between other recognizable objects or features in 

proximity to the target of interest. The identification of features that one would expect to associate with 

other features may provide information to facilitate identification. In the example given above, 

commercial properties may be associated with proximity to major transportation routes, whereas 

residential areas would be associated with schools, playgrounds, and sports fields. In our example, a lake 

is associated with boats, a marina, and adjacent recreational land. 

 

 

An example:  

 

This example refers to the Coordination of Information on the Environment (CORINE) land cover project, 

in which a land cover database for Europe is being established. CORINE is based on the work done in 

different countries of the European Union. This example is given to illustrate a situation in which 

different organizations and individuals are involved in the production of the total data set. To enable 

such an approach, research activities have been carried out that resulted in a technical guide for 

producing the land cover data from spaceborne multispectral data. At this point, the terms land cover 

and land use should be defined since they are often used in the context of image interpretation. Land 

cover refers to the type of feature present on the surface of the land. It refers to a physical property or 

material, e.g. water, sand, potato crop, or asphalt. Land use relates to the human activity or economic 

function for a specific piece of land, e.g. urban use, industrial use or nature reserve. Another way to put 

it is that land cover is more dynamic than land use. Most vegetated areas (land cover) change over time. 

Land use as it is related to the human activity is more stable: land that is being used for irrigated crops 

or extensive cattle breeding will usually not change within a year. Principally, remote sensing image data 

give information about land cover. Using contextual information the land use sometimes can be 

deduced. The distinction between land cover and land use becomes highly relevant in dealing with, for 

example, environmental impact assessment studies. In such studies, not only the presence of a certain 

type of crop is relevant but also the way in which this crop is grown and treated (in terms of manure, 

herbicides, pesticides etc.) is important.  

 

The overall CORINE mapping process is as follows: 



• The process starts with the selection of cloud free multispectral satellite images of an area. Hard copy 

prints are produced from the image data. Guidelines are given to yield prints that are similar in terms of 

‘scale’ and colour enhancement. The prints are the basis for the interpretation, while on-screen 

digitizing procedures are becoming increasingly used. Additional information in the form of 

topographical maps, photo-atlases, soil maps, etc. is collected to aid the interpretation. 

• The interpretation of the land cover units is made on transparencies, which are overlaid on the hard 

copy images and which are digitized at a later stage. In the CORINE project the minimum mapping unit is 

set at 25 ha; the minimum width of mapping units is set at 100 m. The interpretation is based on the 

‘nomenclature’, which gives the names of the land cover classes. CORINE has a three level 

categorization. The reason for defining the land cover at three different levels is to ensure consistent 

 


