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ABSTRACT 

Janssen, L.L.F, and H. Middelkoop, 1991. Knowledge based image 
classification; the use of knowledge about crop rotations in a Thematic 
Mapper image classification procedure. Wageningen (The Netherlands), The 
Winand Staring Centre, Report 40. 75 pp; 26 Figs; 27 Tables; 32 refs. 

In a knowledge based image classification, ancillary data and knowledge are 
combined with spectral information to improve the accuracy of land cover 
classifications from Remote Sensing images. Current methods of knowledge 
based image classification are reviewed briefly. A method of knowledge based 
classification based on temporal relationships between classes is introduced. 
Knowledge about crop rotations together with preceding land cover use are 
integrated in a knowledge based crop classification of a Thematic Mapper 
image of a test area in The Netherlands. The knowledge about crop rotations 
was acquired from analysis of a multitemporal database in a Geographical 
Information System (GIS) and from interviewing agricultural experts. The 
knowledge was formalized by means of transition matrices and incorporated in 
a Bayes' classification procedure by means of a-priori probabilities. 
Depending on the spectral discrimination, the ancillary data and knowledge, 
the overall accuracy of the classification increased by 4% to 20% with 
respect to the result based on only spectral information. 

Keywords: knowledge based crop classification, a-priori probabilities, 
ancillary geographic data, expert knowledge, transition matrices, Bayes image 
classification 
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PREFACE 

This research about knowledge based image classification with 
use of knowledge about crop rotations in a Thematic Mapper 
image classification procedure actually took place in 1989. 
Parts of this research have been or will be published in 
international remote sensing journals. 

The research presented in this report has been performed in 
the framework of the AIO-research projects of Lucas Janssen 
and Hans Middelkoop. The work of Lucas Janssen, fellow of the 
Department of Surveying and Remote Sensing of the Wageningen 
Agricultural University, comprises the integration of remotely 
sensed data and geographical information systems. Hans 
Middelkoop, research assistent of the IPL/ITC Enschede, is 
involved in the application of knowledge engineering 
techniques for surveying and mapping using remotely sensed 
data. 

We think, as in this project, that the corporation between 
people of different institutes can be very fruitful. 
Especially we want to thank the people of the Rentambt 
Oostelijk Flevoland and of the Consulentschap Akker- en 
Tuinbouw, both located in Lelystad, for their willingness to 
provide us with the necessary data and knowledge. 


