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Today’s learning goals 

• After this lecture you should be able to 

– Describe and implement Dijkstra’s method. 

– Describe and implement the Potential fields method. 
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Navigation: Grid-based methods 

• Dijkstra’s algorithm 

– Guaranteed to find the shortest path between the start 
point and the end point. 

• A*-algorithm 

– Combines BFS and Dijkstra.  

• Here we will consider Dijkstra’s algorithm only. 
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Navigation: Potential fields 

• In the potential fields (PF) method, one introduces an 
artificial potential Φ = Φ(𝑥, 𝑦). 

• From the potential, one can compute a force at any given 
point as 𝐅 = −𝛻Φ  (cf. gravity) 

• However, rather than using the force thus obtained, one 
uses the gradient of Φ to obtain the desired direction of 
motion: 
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Navigation: Potential fields 

• Example of potential (functional form): 

 

 

 

• The complete potential is obtained by summing the 
potentials from the goal and all obstacles: 
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Navigation: Potential fields 

• Problem: Locking phenomenon 

 

 

 

 

 

 

 

• Can be avoided with the use of waypoints etc. 
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