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Classical Definitions

“The use of computer-generated,
iNnteractive, visual representatlons of
data to amplity cognition.”

VISUALIZATION

| Card, Mackinlay, & Shneiderman 1999}
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More Definitions

‘Creation of Images that convey salient
information about underlying data and
Drocesses’

[Hansen & Johnson, 2005]

{Communication of information using
graphical representations”

[Ward et al., 2010]
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More Definitions

‘Computer-based visualization systems
porovide visual representations of datasets

designed to nelp people carry out tasks
more effectively.”

| Munzner, 2014]
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Why Visualize?
To point out interesting things

MTHIVIWYADCEQGHKILKM TWYN
ARDCAIREQGHLVKMFPS TWYARN
GFPSVCEILQGKMFPSNDRCEQDIFP
SGHLMFHKMVPS TWYACEQ [WRIN
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Visualization Objectives

*Record information

* Analyze data to support reasoning
» Confirm hypotheses
»Communicate ideas to others
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and Statements Course

Number: (S53000LE1 Instructor
a . Instructor  Prof. Xavier Tricoche
Office Hours: T/H 10:30 am - 11:30 am

—Walcomato £SO . X
Email: xmt@purdue.edu (preferred)

Phone: (765) 496-9416
Teaching Assistant
Name: Christopher May
Email: may5@purdue.edu

Office Hours: TBA and by appointment

Course Description

Scientific visualization creates interactive visual representations of numerical datasets obtained
through simulation or measure to support their analysis. The course introduces the basic
principles of this discipline and presents the main techniques used in practice. The lectures
cover the visualization of 2D, 3D, and time-dependent datasets corresponding to scalar, vector,
and tensor attributes, as well as the depiction of non-spatial or high-dimensional data. The
presentation emphasizes the practical role of visualization in science and engineering and is
mostly self-contained. The evaluation is based on 5 programming assignments, a midterm
exam, and a final project.

Learning Outcomes
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» Lectures: 1/TH 9:00 am-10:15 pm, UNIV 103
« Office hours: T/TH 10:30 am - 11:30 am
* Performance evaluation:

e 5 (programming) assignments (total: 60%)
 Midterm exam: 20%

* Final project: 20%
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Communication

e Discussions, Q&A’s, and announcements
will be on Plazza

* Click to sign up!
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http://piazza.com/purdue/spring2020/cs530
https://piazza.com/purdue/spring2023/cs530/info

Lateness Policy

* ASsignments due by given deadline
e 5 extension days granted to each student
* /0% penalty for each late day

* NO submission accepted past o5th late
aay
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Class Overview
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Computer Graphics Primer
Bare minimum
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VIK

The Visualization
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Foundations
Visual System and Color Perception
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Foundations
Color Mapping
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Foundations
Data structures and data processing
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Fundamental Techniques
| evel Sets / Isosurfaces
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Fundamental Techniques

Volume rendering

&l Simian - Space Monkey 1.0
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Fundamental Techniques

Vector fields and flows




Fundamental Techniques

Flow Visualization
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Fundamental Techniques
Tensors and Glyphs
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Fundamental Techniques
lensor lines
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Advanced Techniques

Topology
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Advanced Techniques
High-dimensional data
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Advanced Tcniq

Uncertainty

Sensitivity
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Applications

Biomedicine e
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Computational
Fluid Dynamics
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Computational
Fluid Dynamics
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