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Preface

Much of our cortex is dedicated to processing visual information, and it imposes upon

mental models a physical intuition. While there are exceptions in modern science

when our visual nature leads to artifact, for the vast number of problems our ability

to visualize the natural world has elevated human understanding to its current level.

Using imagery, we are able to see the unseeable, and thus further knowledge.

This treatise will outline scientific visualization. While there is an established

related field of information visualization, we mostly address visualization for scien-

tific purposes. Despite modern buzzwords like “data science” and computer graphics

in popular media, the general public (and even some academics) remain unfa-

miliar with scientific visualization. But, anyone capable of mental pictures, often

instinctively uses visualization to solve problems they encounter. If their solutions

model the natural world, or produce useful abstractions from it, then this type of

problem-solving is considered scientific visualization.

Scientific visualization is not an isolated area of research. While today, visualiza-

tion is primarily computer-generated, visualization in science stretches back to a time

well before computers! That said, we do not consider problems in the broader disci-

pline of visualization that are not scientific. Nor do we consider areas of study such

as realism in art. When illustration relates to scientific visualization, it is discussed

to convey context.

The first two chapters cover the role of geometry in natural science and scientific

visualization. A link is drawn between Euclid and the work of da Vinci (and others)

of the Renaissance period. Then, the kinematics of celestial motion is presented in

connection with later methods for shape and curvature description. Starting with

chapter three, we describe Faraday’s insight into invisible electromagnetic fields.

Faraday was known to have had his great revelation through visualization of the

phenomena. As another case study, Lawrence Bragg, a scientist known to possess

an early aptitude for spatial problems, contributed to molecular visualization and

the first direct experimental structural determination of matter. Computers still had

not been invented yet during this era of scientific visualization, but that was soon to

change. In the last two chapters, modern scientific visualization starts to take form.

We see how early computer use was directed exclusively at problems of science.
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However, not until the latter part of the twentieth century, did the computer become

sophisticated enough to draw interactive imagery.
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