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Course Focus: From Data to Visualization
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Course Overview

A ten-week comprehensive course focused on techniques
for data visualization for Data Science

« Data analytics for data mining and knowledge discovery
« Working with multivariate dataset

* Frequency mapping, pattern

« Exploration of algorithms for data clustering
 Fundamentals of Visual Language

« 3D interactive visualization projects



Data Science

Reviewed by Jake Frankenfield and Caroline Banton Updated Aug 27, 2019

What Is Data Science?

Data science provides meaningful information based on large amounts of
complex data or big data. Data science, or data-driven science, combines
different fields of work in statistics and computation to interpret data for
decision-making purposes.

Understanding Data Science

Data is drawn from different sectors, channels, and platforms including cell
phones, social media, e-commerce sites, healthcare surveys, and Internet
searches. The increase in the amount of data available opened the door to a
new field of study based on big data—the massive data sets that contribute
to the creation of better operational tools in all sectors.

The continually increasing access to data is possible due to advancements in
technology and collection techniques. Individuals buying patterns and
behavior can be monitored and predictions made based on the information
gathered.

However, the ever-increasing data is unstructured and requires parsing for
effective decision making. This process is complex and time-consuming for
companies—hence, the emergence of data science.

Data science, or data-driven science, uses big data and machine learning to
interpret data for decision-making purposes.




Data Analytics

Reviewed by Jake Frankenfield Updated Apr 27, 2019

What Is Data Analytics?

Data analytics is the science of analyzing raw data in order to
make conclusions about that information. Many of the
techniques and processes of data analytics have been
automated into mechanical processes and algorithms that
work over raw data for human consumption.

Data analytics techniques can reveal trends and metrics that
would otherwise be lost in the mass of information. This
information can then be used to optimize processes to
increase the overall efficiency of a business or system.

Understanding Data Analytics

Data analytics is a broad term that encompasses many
diverse types of data analysis. Any type of information can
be subjected to data analytics techniques to get insight that
can be used to improve things.

For example, manufacturing companies often record the

runtime, downtime, and work queue for various machines
and then analyze the data to better plan the workloads so
the machines operate closer to peak capacity.




Course Knowledge Acquisition

 MySQL basics to explore, identify and retrieve significant data from a
dataset

* Visualize data through computer programming

» Visual Language: How form, color, space, timing, movement, etc.
impact on content (this is the primary goal of the course)

* Visualize abstract data to reveal patterns and relationships
 Normalize data to enhance legibility and coherence
* Implement interactivity within 3D volumetric visualization

 Correlate 2 sets of data from diverse sources



Data Visualization Helps to Make Sense
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Course Schedule

Wk 1-2 Data Analytics, Knowledge Discovery

« Content Analysis with MySQL

« Discover unexpected, interesting patterns, anomalies in a large
dataset

Wk 3-6 3D Interactive Visualization

* Frequency Data Mapping - Visual Language Basics

« Acquire visual language basics, visualize data in java-based
Processing

« Design in 3D-interactive space/time, implement associative rule-
mining and other algorithms, correlate with JSON

Wk 7-10 Student Defined Project
« Each student defines a project with their own data source, a project
that builds on skills acquired through the two previous assignments



Cluster of 30,000 patents between 2005-2014
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An Interdisciplinary Process

We want to integrate diverse expertises:
« Analytical: theoretical, cultural, information research (social scientist)

« Technical: Statistical aggregation and computational processes
(engineer, scientific)

« Aesthetic: Visual design, expression (artist, designer, architect)



Revealing Relationships: Al Connections in the Natural Sciences
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Collaborations on Al related papers in the Natural Sciences

Artificialintelligence
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Network effect

Collaborations on Al-related papers in the natural-sciences
journals tracked by the Nature Index reveal country strengths.
Data analysis by Bo Wu. Infographic by Bec Crew and Tanner Maxwell.
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Spatial Map of Right Wing FAKE NEWS info system
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Mapping Data: A spectrogram of the sound of a human voice
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Course Assignments

Every project has conceptual, technical and aesthetic challenges:

« MySQL Data discovery
(What is an interesting query?)

« 3D Spatialization
(Interactive, spatial visualization)

 Design Decisions

(Choices in how to organize the data have different degrees of
effectiveness)



Course Format

Tues: Lectures, visualization analysis
Thur: Technical lab

Course Resources

WEBSITE:

https://www.mat.ucsb.edu/~g.legrady/academic/courses/21w259/21w259.htm|
Course syllabus, code samples, references, and project results

BLOG: (Student Forum)
Post your concepts, sketches, share algorithms, visualization techniques here

PREVIOUS STUDENT WORKS: (vislab.mat.ucsb.edu/courses) Reference projects
with code and documentation


http://www.mat.ucsb.edu/~g.legrady/academic/courses/20w259/20w259.html
http://www.mat.ucsb.edu/forum/viewforum.php?f=49
http://vislab.mat.ucsb.edu/2019.html

Software Resources

« MySQL open-source relational database management system

« MySQL Workbench to access the data

 Processing Java-based scripting language used by graphic designers

« JSON a text-based data-interchange format for data correlation


http://dev.mysql.com/doc/refman/5.6/en/ix01.html
http://dev.mysql.com/downloads/workbench/
http://processing.org/
http://www.json.org/

Data Source

Seattle Public Library data for assignments 1 and 2 so
that:

» Results can be compared and shared
= |earn quickly from previous projects

Final Project is student determined: Each student choose
their data source for the final project



Data Science - Work Effort

» Collecting the data (19%)
« Cleaning and organizing data (60%)
Most data sets contain noise!!

 Building training sets (3%)
« Mining data for patterns (9%)
» Refining algorithms (4%)

* Visualization Follows

Source: Data Science, Kelleher, Tierney, MIT Press



Intellectual Property, Copyright, etc.

» Data presented in the course is the property
of my lab

* You have copyright of your projects

But we agree to share — make sure to give
credit if you use code from another source

[* this section of code came from .....*/

Fill out and sign forms...



Lets move on to reviewing the data...

George Legrady © 2021
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