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Relief Shading 

Analytical 

Source: reliefshading.com 

Manual 



Current Analytical Relief Shading 

l = direction of illumination 

n = normal vector 

 

 

Pixel gray value = 255 Į cos(Ŭ) 

Source: B. Marston 

Lamber tian Reþection Algorithm 



Why is manual preferred? 

ÅLocally bright and dark slopes improve legibilit y and 

aesthetic quality 

 
ÅEasier and faster for the user to interpret topography 

Matterhorn  Matterhorn  

Source: reliefshading.com (left) Google Maps (right) 



Why is manual preferred? 

ÅBetter for small-scale maps where contours degenerate 

Source: reliefshading.com 



Why arenôt there more manually shaded 

relief maps? 

ÅExpense of present manual methods 

of production 

 
ÅTime-intensive 
 

ÅRequires skilled artists with good 

insight into cartography 

Source: reliefshading.com 



Diffusion Curves 



Diffusion Curves 

ÅDeveloped by Orzan et al. (2008)  

ÅVector-based primit ive for creating smooth-shaded images 

ÅCurve that diffuses colors on both sides of the space it divides 

Source: Orzan et al. ñDiffusion Curves: A Vector Representation for Smooth-Shaded Images.ò ACM Transactions 

on Graphics (Proceedings of SIGGRAPH 2008), 27(2008):  1ï8. 



Diffusion Curves 

E. Imhof manual relief shading 

Source: library.ethz.ch (left), B. Marston (right) 

Reproduction using Diffusion Curves 





ridgelines valleylines 

shaded relief 

Source: B. Marston 



Maximum Branch Length 
The longest branch length 

between a grid cell's 
þowpath and the þowpaths 
initia ted at each of its 
neighbors 

Source: Lindsay, John B. and Jan Seiber t. ñMeasuring the signiýcance of a divide to local drainage patterns.ò International 

Journal of Geographical Information Science 27, no. 7 (2013): 1453ï1468 (image, left); B. Marston (image, right) 


