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Course Focus: From Data to Visualization

Numeric data on left -> visualization on right

http://vislab.mat.ucsb.edu/2020/p2/Lu_Ye/index.html



Numeric data on left -> visualization on right



Data As Resource

• Data capture, much of it by autonomous recording 
systems, has become a fundamental resource in 

• Science, environment, health/medical industry, 
government, also surveillance

• prediction and to assist in decision-making and guiding 
policy



Data Organization & Delivery Systems

• The production, capture and exponential growth of cloud-
based storage of data have also resulted in extensive 
research and analysis efforts requiring methods by which 

• data is organized, analysed, managed, and 
• addresses 

• intellectual property rights, 
• distribution infrastructure, 
• security, 
• longevity, 
• storage and compatibility 



Cluster of 30,000 patents between 2005-2014

Numeric data on left -> visualization on right

https://emerj.com/ai-future-outlook/2-business-use-cases-of-data-visualization-solving-tough-problems/



Making Sense of the Data

Big Data Requires Methods by which to Make Sense of 
the Data
a) How to quickly sift through data
b) How to organize the data
c) How to filter the data

Visual Language is a practice-based knowledge domain
-------------------------
This course provides practical and conceptual skillsets

The intent is to allow for experimentation in-between the 
full spectrum of functionality and play of the imagination



https://media.nature.com/original/magazine-assets/d41586-020-03410-1/d41586-020-03410-1.pdf

Collaborations on AI related papers in the Natural Sciences



The course is informed by

• An overview of the techniques of Visual Language
• But also an appreciation of alternative explorations of

using data, or alternative applications of data
---------

• The course also embraces concepts from 
• Culture Analytics: What does it mean to represent culture 

by data, and 
• Visual Analytics: What are the methods by which 

visualizing can enable human-information discourse



Numeric data on left -> visualization on right



Data Visualization Helps to Make Sense of Information

Numeric data on left -> visualization on right

https://towardsdatascience.com/visualization-helps-us-run-with-the-ai-b0cd64e34eb9



https://www.nature.com/articles/d41586-020-03409-8

Mapping Data: A spectrogram of the sound of a human voice



Course Format

Tues: Lectures, visualization analysis
Thur: Technical lab

Course Resources
WEBSITE: 
https://www.mat.ucsb.edu/~g.legrady/academic/courses/22w259/22w
259.html
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/22w259/22w259.html
http://www.mat.ucsb.edu/forum/viewforum.php?f=84
http://vislab.mat.ucsb.edu/2021.html


https://www.theguardian.com/technology/2016/dec/04/google-democracy-truth-internet-search-
facebook?utm_content=buffere55bd&utm_medium=social&utm_source=facebook.com&utm_campaign=buffer&fbclid=IwAR1pkm0ywt
R59ShjWQjwQVe3Uk6EOcEkACjKXH0ac5M-tI7FkYNnGx2XMF8

Spatial Map of Right Wing FAKE NEWS info system



Course Options

• A self-directed data visualization project where 
each student selects their data source and 
software at the start of the course and proceeds to 
realize an interactive visualization and its 
documentation on their own with regular 
presentation to the class

• Requirements: 
• 1) Has a multi-dimensional data to visualize 
• 2) Experience in programming 
• 3) Wants to gain experience in exploring 

visualization

• OR follow the course syllabus



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)

• Through visualization abstract 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



An Interdisciplinary Approach

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)



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



Course Data: Seattle Public Library Checkouts

• A database of over 100 million datasets
• Data collected by the hour since September 2005
• Data is multivariate: numeric, sequential, 

semantic
• Multi-format: books, cds, dvds, etc.
• Broad topic range: Dewey Decimal Classification 



Project Components

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 – or “interestingness”)



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/


Why we are using the same data source

Seattle Public Library data for assignments 
MySQL and 3D visualization so that: 

§ Results can be compared and shared
§ Learn 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 require extensive processing as 
they contain inaccuracies (noise)!!

------------------------------
• Building training sets (3%)
• Mining data for patterns (9%)
• Refining algorithms (4%)

------------------------------
• Visualization Follows 



Intellectual Property, Copyright, etc. 

• Data and lectures presented in the course is the 
property of the professor and the lab, so it needs to 
be credited

• You have copyright over 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…
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Lets get access to course software 
and resources!


