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Viewsheds on triangulated terrains



Viewsheds on triangulated terrains 

• viewshed(p) contains all points of the terrain that are visible from p  

• viewshed(p) may intersect a triangle multiple times.  
• How big can viewshed(p)  be? 

• Space complexity =  number of edges on boundary of viewshed(p) 
• It is known that the complexity of a viewshed on a triangulated terrain can be  

O(n2).  On a triangulated grid, the complexity of a viewshed is  O(n  n) 
• These worst-case cases exist, but are contrived/not realistic.  
• In practice, on realistic terrains, viewsheds are small. Proving realistic upper 

bounds still open problem. 

from: http://arxiv.org/pdf/1309.4323.pdf

http://arxiv.org/pdf/1309.4323.pdf
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The complexity of a viewshed on a triangulated terrain can be  Theta(n2).  



from: HH, MdB, KT 2009

The complexity of a viewshed on a triangulated grid can be  Theta(n    n).  



• Several algorithms are known  
• Based on horizons  

• Idea: traverse triangles in order of increasing distance form viewpoint, 
and update horizon.  

• Bootstrap with divide-and-conquer 

Viewsheds on triangulated terrains 



Outline

• Viewsheds on grid terrains 

• size: O(n)   

•  algorithms  

•  straightforward algorithm  

•  radial sweep algorithm  

•  viewshed via horizon  

• Viewsheds on TIN terrains  
• size:  O(n2)   
• algorithms:  

• horizon-based + divide&conquer 



Beyond viewsheds

• Cumulative viewshed  
• Total viewshed   
• Find point of maximum/minimum visibility 
• Find optimal paths







Total viewshed

• Input:     elevation grid G  
• Output:  total-viewshed grid  

• tv(i,j) = nb. visible points in viewshed_of(i,j) 



Total viewshed

• Input:     elevation grid G  
• Output:  total-viewshed grid  

• tv(i,j) = nb. visible points in viewshed_of(i,j) 

• Algorithms:  
• How to compute the total viewshed?  

• Complexity:  
• ? 



total viewshed on kaweah (1M points) 
time: 10 hrs

• Algorithms and complexity:  
• Straightforward solution: O(n2   n) 
• With radial sweep: O(n2 lg n)



total viewshed on kaweah (1M points) 
time: 10 hrs

• Algorithms and complexity:  
• Straightforward solution: O(n2   n) 
• With radial sweep: O(n2 lg n)

Need better algorithms! 
Need parallel algorithms!

Too slow.. 


