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Introduction

Colormap in visualization.

Most common scalar-to-color functions are:
color look-up table and transfer function.

Factors for selecting a representative colormap.

Existing software use standard colormaps
(i.e. sequential, divergent, qualitative).
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Motivation

* Finding informative colormaps is challenging even
through the existence of the standard colormaps.

* Each colormap performs well depending on the
given goals and the nature of datasets.

* Narrow ranges within dataset, may require multiple
colormaps to reveal its features.

* There is a need for tools that:

** Maximize the perceptual reach of the data using
colormap.

** Allows users to customized more dense colormaps
with interactive and user-friendly interface.




Application Overview
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Basic Interactions & Features

* Create a new colormap

* Change colormap Start new colorma|

* Resize colormap _

'Zoom widget (mousewheel

* Delete a colormap
« Zoom in/out

* Move the colormap (translate) Resize colorma

New colormap, zoom back ou




Basic Interactions & Features
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Basic Interactions & Features

(Image-based)
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Basic Interactions & Features

* The user discover an interesting
feature within this small range of the
dataset and placed a new colormap.

* Repeatedly interacting through the
interface, the user will create a
customized colormap that reveals
the dataset hidden features.

* Such procedure guides the process
of finding and effective and

representative colormap in less time. _




Objective Evaluation

» We construct an objective evaluation for measuring the
effectiveness of the colormapping using three different
measurements

For data source f,(x,v), and colormapped image f-(x, y)
The gradient is Vf, (x,y) = (fx’ = %,f; = ?—;)

Ofp _ fpx+d)— fp(x—d) d
0x 2d !

Central differences = 1 (pixel neigbors)

Mean Squared Error MSE(C) =~ R(I7f (. )| — |V fo (2, )])?

AEc1r00 metric provided by [AK16] and supported by their
user study. They measure the number of pixel pairs where
AEcipoo > 1




Objective Evaluation

* For a set of 50,000 random points without replacement the
gradient direction and magnitude for different colormaps is
compared against the ground truth.

Distance field mapped using  multiple linear colormap
divergent colormap with
50,000 random points




Objective Evaluation

1. MSE is the estimated gradient from the colormap to the gradient
estimated from the data (smaller is better).

2. The angle indicates the percentage of vectors that are within +10° of
the estimated gradient from the original data (larger is better).

3. The percentage of pixel pairs satisfying AE-jr00 > 1, which is a great
indicator that of perceiving difference between those pixel pairs

(larger is better).

colormap MSE Gradient | Angle | AEcigoo > 1
E 0.04 70.0% 97.9%
S 0.08 37.8% 96.7%
e . 0.02 80.8% 98.2%
| R | 0.06 69.0% 98.0%
INEEEEEEE DR 0.001 100.0% 99.6%




Case Study

* Thermal image data has a larger dynamic
range.

* They are useful as a diagnostic tool for
building issues, or other insulation
problems.

* In these cases, fault detection requires
good contrast to surrounding background
temperature.

* By interacting with our framework for
few seconds, the user is able to create a

customize colormap, which highlights _ !

more features and structural details.
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Case Study

* The results of running the objective evaluation on the image
illustrates that the user defined colormap has:
** The lowest MSE on the gradient.

**» The highest agreement between colormap derived gradient
(Vfc(x, y)) and data gradient (VfD (x, y)).

“* Produced a more accurate representation of the gradients in the
image.

* These are indications of the usefulness of our approach.

colormap MSE Gradient | Angle | AEcigoo > 1
. 3.3 85.7% 85.8%
E 10.9 71.8% 71.7%
| - 1.6 92.0% 91.9%
| - 1.9 90.6% 94.8%
Il R | 0.88 95.19% 93.9%
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Conclusion & Future Work

 We provide a framework that:

< has interactive and user-friendly interface.
< guides the process of finding and effective and
representative colormap in very limited time.

* Result demonstrates improvement in:

< the perceptual reach (highlight more features and
structural details).

< the cognitive process.

* The effectiveness of our tool was evaluated using an
objective evaluation, which we aim to evaluate using user
study in the future work.
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Thank You

Any Questions?




