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 Domain scientists use colormaps to visualize 

their data.

 Useful for identifying areas of interest.

– Eddy Identification

– Characterizing Currents

 New colormaps have been designed by visual 

artist Francesca Samsel.

 User studies implemented to determine whether 

or not these colormaps are an improvement.

Introduction
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 Set up using Qualtrics software.

 Distributed to participants via email 

solicitation and the University of 

Texas Psychology PSY301 Subject 

Pool.

 Users were asked to click on each 

distinct color they saw in the picture.

 They were also asked to provide their 

age, gender, and level of education.

Background on User Study 
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 Eight different colormaps were 
tested.

 Three were traditional.

 Four colormaps were designed 
using perceptual theory 
concepts, with the goal of 
being more effective.

– Gold/Grey

– Autumn

– Blue/Green Asymmetric 
Divergent

– Extended Cool/Warm

Colormaps Tested
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 Eight different colormaps were 
tested.

 Three were traditional.

 Four colormaps were designed 
using perceptual theory 
concepts, with the goal of 
being more effective.

 One was a validation panel.

Colormaps Tested
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 Responses not within +/- 2 colors of the 

validation panel were discarded. 

 Valid number of responses was 63.

Validating the Data
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 Each of the responses includes a count of perceived colors for 
each colormap and values for education, age, and gender.

 Education

 Age

 Gender

– 1: Male

– 2: Female

– 3: Other/Prefer not to respond

Understanding the Data
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 The main concern is whether or not the 

colormap affects the number of perceivable 

colors.

 Start by looking at the distributions of the data 

and comparing the colormaps to each other.

 Then compare the colormap counts using 

statistical tests.

How Many Perceivable Colors?
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 Participants also provided information about 

age, gender, and education level.

 We want to understand how these affect the 

number of perceived colors.

 Looked first at graphical analysis using 

dendrograms.

 Created a linear model.

What Affects the Counts? 
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 Want to have a model to better understand the interaction of other variables with colormaps on the 

count of perceived colors.

 Parameterization

– Map: Categorical Variable (Columns of 1’s and 0’s)

– Education: 1-8

– Age: 1-7

– Gender
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Modeling the Counts

𝑿𝟏 𝑿𝟐 𝑿𝟑 𝑿𝟒 𝑿𝟓 𝑿𝟔 𝑿𝟕 𝑿𝟖 𝑿𝟗 𝑿𝟏𝟎

Gold/Grey Autumn
Blue/Green

Asym. Div.

Extended

Cool/Warm

Heat

Map
Rainbow Cool/Warm Gender Education Age

1 0 0 0 0 0 0 1 6 5

1 0 0 0 0 0 0 2 5 7

0 1 0 0 0 0 0 2 4 2

0 0 1 0 0 0 0 1 2 6

0 0 1 0 0 0 0 2 3 3

0 0 0 1 0 0 0 1 4 5

… … … … … … … … … …
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𝑌 = 14.012𝑋1 + 12.9728𝑋2 + 16.1502𝑋3 +
13.5695𝑋4 + 10.6663𝑋5 + 12.3760𝑋6 +

11.1663𝑋7 + 0.2335𝑋8– 0.0941𝑋9 + 0.0682𝑋10

Modeling the Counts
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 Look at a t-test for the coefficients.

 𝐻0: The true coefficient is zero.

 𝐻1: The true coefficient is not zero. 

Modeling the Counts
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t Value Pr(>|t|)

Gold/Grey 11.309 <0.0001

Autumn 10.463 <0.0001

Blue/Green Asym. Div. 13.026 <0.0001

Extended Cool/Warm 10.945 <0.0001

Heat Map 8.604 <0.0001

Rainbow 9.983 <0.0001

Cool/Warm 9.007 <0.0001

Gender 0.445 0.656

Education -0.390 0.697

Age 0.422 0.674
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 The new colormaps all had higher counts than 

the traditional Cool/Warm and Heat Map. 

 Extended Cool/Warm and Autumn couldn’t be 

proven to produce different counts than 

Rainbow.

 Blue Green Asymmetric Divergent had the 

highest counts of all.

 Age, gender, and education have no significant 

impact on the number of perceivable colors.

Conclusions
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