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Basic Idea of Rainbow Color Map  

“A color map is used to assign colors to numbers, rainbow color map is 
based on the order of colors in the spectrum of visible light.” 



Problems with the Rainbow Color Map 
Confusing -Perceptual ordering 
 

(a) We can easily place the gray paint chips in order based on perception,  
(b) but cannot do this with the colored chips 



Problems with the Rainbow Color Map 
Obscuring - apparent changes only at color boundaries 

Spatial contrast sensitivity function. Frequency increases to the right and 
contrast increases toward the bottom of both images in the figure. We can 
see detail at much lower contrast in the (a) luminance-varying gray-scale 
image than with the (b) rainbow color map. 



Problems with the Rainbow Color Map 
Actively misleading - the viewer by introducing artifacts 
to the visualization.  

(a)  Rainbow  
 
(b) gray-scale 
 
(c) black-body radiation 
 
(d) isoluminant green–
red color maps 
 



Beautiful example of a terrible color map 



Luminance, Hue 



Prevalence of the Rainbow Color Map 
IEEE Visualization proceedings 
 
 



Prevalence of the Rainbow Color Map 
Visualization toolkit defaults 

Matlab 

ParaView 

Iris Explorer 
VisAd 



Appropriate way to use 
Nominal data  
recommends the six opponent-channel colors (red, 
green, yellow, blue, black, white) followed by six other 
distinct colors (pink, cyan, gray, orange, brown, and 
purple) 
Luminance and saturation variations enable use of more 
colors than the eight distinguishable colors found in the 
rainbow color map. 

High-frequency ordinal data 
A perceptually ordered choice is the heated body scale, 
also known as the black-body radiation spectrum because 
it reproduces the colors coming from a heated black 
body (such as a canon ball) through red and yellow to 
white hot. 



Appropriate way to use 
Color map on a surface 
For cases where accurate presentation of the underlying surface shape is 
important, an isoluminant color map should be employed. 

Interval and ratio data 
Interval data sets have measurable distances and ratio data sets also have a 
zero point. 
 
Abandonment of the presentation of continuously varying data enables the use 
of intentional regularly spaced banding in the color map. 
 
By selecting a number of perceptually ordered colors, we can construct a scale 
with equally sized bands of constant color. 
 



Application to What-Why-How 
Framework 

 
What: Data - Two categorical key attributes, one quantitative value attribute 
 
How: Encode: - Diverging colormap. 

       (A colormap is used to assign colors to numbers.) 
 
Why: Task – Trend, summarize. 
   
 



Conclusions 
The purpose of visualization is to effectively convey information to human 
viewers.  
 
The rainbow color map hinders this task by confusing, obscuring, and actively 
misleading. 
 
Despite this knowledge, the visualization community predominantly chooses 
the rainbow color map over other approaches.  
 
We as a visualization community must do better, making the rainbow color 
map as rare in visualization as the goto statement is in programming. 
 


