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ABSTRACT 
 
This work addresses the problem of detecting linear structures (such as roads) in aerial 

photographic images. Bayesian methods based on a Markov/Gibbs model are used. The 
Markov/Gibbs model describes the prior knowledge as a joint representation of the intensity 
and line fields. 

Since the quality of the solution is strongly dependent on the line field modeling, we 
focus our attention in this problem. The derived model integrates several constraints related 
to unlike geometric forms. By doing so, the likelihood that the detected structures correspond 
to the objects of interest is increased. 

Two different implementations of the optimization algorithm are considered: (i) 
sequential, where the line detection and following is performed on a previously segmented 
image; and (ii) integrated, where the intensity and line fields are jointly optimized. The 
superior performance of the former approach is verified.  

The bayesian approach supported on the model here proposed is compared with well 
known techniques based on heuristic models. This study shows that the statistical approach, 
provided that it relies on structured prior models in accordance with the specific problem 
under consideration, yields much more efficient solutions. 

Based on the results obtained, it can be concluded that the line field model here 
developed is an adequate representation of the particular structures of interest. 
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