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Abstract: 3D models of high-voltage power-line areas are very useful for many applications, such as electrical safety, disaster recovery, radiation testing of high-voltage power. And airborne LiDAR has become an important surveying tool for the acquisition of dense 3D point cloud data with high accuracy. In this paper, we present a new approach for pylon reconstruction from airborne point cloud data. The approach includes automated pylon extraction, 3D model library definition and optimal parameters finding using Markov Chain Monte Carlo sampler. 
First, the point cloud data is automatically classified into pylons, power-lines, buildings, vegetation and ground simultaneously. In order to classify point cloud data, we define and refer many useful features which are calculated in consideration of the geometry and echo information of points. In classification step we detected many types of objects instead of only pylons, because the other types of objects (especially power-lines) are important for precise extraction of pylons (many error pylon points can be ignored if there are no power-lines connected to these ones) and can help to detect the connection of pylons which is used for calculated the prior density (explain below, used in Bayesian decision).
Then, an efficient library of pylon models should be created. The content of library is a key point. If it is too limited, the method loses generality. In this library, there are many typical types of pylon which are commonly used in high-voltage power engineering. In the future, other 3D model types can be added to the library depending on the context. 
Finally, a Bayesian decision finds the optimal types and parameters of 3D models matching for pylons using a Markov Chain Monte Carlo sampler associated with original proposition kernels in this paper. In Bayesian decision, the likelihood represents the probability of observing data given a special set of types and parameters of models. The prior introduces interactions between neighboring pylons: if two pylons are connected by power-line, the types and parameters should be same or compatible. The optimal types and parameters of pylons are found by maximizing the posterior density. Because this is a non-convex optimization problem in a high and variable dimension space, we introduce the Reversible Jump Markov Chain Monte Carlo (RJMCMC) to solve this variable dimension state spaces problem. Simulated annealing is also used to ensure convergence.
This method has been validated on a large point cloud data set and it provides good results. The proposed method allows modeling pylons in general. In fact, the library of 3D-model is general enough to reconstruct such pylons. However some errors often appear on the reconstruction details. This is because the RJMCMC and simulated annealing used to find the nearly global optimization of non-convex problems with limited iteration rounds. The modeling results can be met the demands of mapping and electrical safety.
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