
Visualizing Scalar 
Fields



Colormapping
• “Default” strategy:


• create color scale using 
the range of the 
function as the domain 
of the scale


• create a position scale 
to convert from the 
domain of the function 
to positions on the 
screen


• set the pixel color 
according to the scale



Colormapping guidelines 
apply!



Applies to “abstract” 
spaces too

http://www.nytimes.com/interactive/2015/04/16/upshot/
marriage-penalty-couples-income.html?abt=0002&abg=0



Contouring: isolines



Contouring: isolines

http://ryanhill1.blogspot.com/2011/07/isoline-map.html



Contouring: isolines

How do we compute them?



Contouring: isolines

http://ryanhill1.blogspot.com/2011/07/isoline-map.html

Approach to Contouring in 2D
• Contour must cross every grid line connecting two 

grid points of opposite sign 
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• Idea: primitives must cross every grid line 
connecting two grid points of opposite sign

Interpolate 
along grid lines

Contours in 2D

+ -

x

x
Get cell Identify grid 

lines w/cross
Find crossings

Primitives naturally chain together



Cases

No Crossings

Case Polarity Rotation Total

x2 2

Singlet x2 8x4

Double adjacent x2 4x2 (4)

Double Opposite x2 2x1 (2)

(x2 for 
polarity)

16 = 24

+ -



Ambiguities
• How to form lines?
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Ambiguities
• How to form the lines?
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Ambiguities
• Right or Wrong?
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Ambiguities
• Right or wrong?
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But remember last lecture?

• We have a continuous function defined everywhere


• let’s consider bilinear interpolation











3D Contouring



3D Contouring



Splitting 3D space into 
simple shapes



Cube into tetrahedra



Cube into tetrahedra



Cube into tetrahedra

1 tetrahedron,



Cube into tetrahedra



Cube into tetrahedra

2 tetrahedra



Cube into tetrahedra

1 cube splits into 
6 tetrahedra



Cube into tetrahedra

1 cube splits into 
6 tetrahedra… 

but also into 5 tetrahedra!



Cube into tetrahedra



Marching Tetrahedra

3 cases, “obvious”



Marching Tetrahedra

3 cases, “obvious”



3D Contouring



3D Contouring
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3D Contouring


