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THE LOGIC OF FUZZY DETECTING CHANGE IN
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Change detection has always been one of the most obvious applications of remote sensed
imagery. The existence of satellites continuously monitoring the earth has promoted this
use and indeed the weather forecasting purpose of the original earth observation satellites
was grounded in observing the changing pattern of clouds. With land cover mapping
change has been researched in various ways but one of the most widespread is to conduct a
classification of land cover based on satellite imagery at one time, and a classification based
on imagery at a later time, and to generate a matrix of change. This approach, using
classified information at each step, is promoted by the generation of land cover inventories
at different times, by various different mapping organisations. The change matrix is based
on Boolean mapping of the landscape and if more than two cover types are included it hides
much information on the growth of area and loss of different cover types (except at an
aggregate level). To better address change looking at the growth and loss of different cover
types, a more explicit and logic approach is required. In the binary mapping four conditions
are reported, the area which is static in each of the two covers and the growth of each class
at the expense of the other.
• The area of growth of one cover type can be defined as the area of that cover type at

time 2 which was not that cover type at time 1. It is the logical intersection of the two.
• The area of loss of that cover type can be defined as the area of that cover type at time 1

which is not that cover type at time 2. Again it is the logical intersection of the two.
• The area of a cover type which has not changed between time 1 and time 2 is the

intersection of the binary mappings at those times.
To find the loss, growth and static area of each cover type requires the development of a
binary mapping for each cover at each time, and the development of a change matrix for
those binary mappings. Integration of these binary change matrices with the multi-
categorical change matrix allows the definition of the trajectory of change in each spatial
entity - polygon or pixel.

When land cover is mapped as multi-temporal fuzzy classifications this reconsideration of
change mapping is very important. If we move to the case of a fuzzy mapping of land
covers at time 1 and a fuzzy mapping at time 2, then the change matrix is not easily
computed as it is in a pair of Boolean classifications. However, the application of the
logical change analysis articulated above can be implemented, although care must be taken
in identifying the fuzzy intersection and union operations. The well-known minimise and
maximise operations is shown in this research to be inappropriate, and an alternative, the
bounded difference is identified as meeting the necessary requirements.

In this presentation I will discuss fuzzy change in land cover mapping and in landform
mapping. We will see that this consideration of the logic of change makes it possible to
determine the gain and loss in the cover types and landforms.


