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Lecture Topics (January 25, 2024)

Spatial Design & Basics (January 25, 2024)
--
Interaction Design (January 30, 2024)
--
Volumetrics, Time in Space, data to form, data 
density, cultural trends (February 6, 2024)



Lecture Topics (January 25, 2024)

Basics of Visual Language in 3D
Situating Data in space
3D visualization examples
How to give credit: code, data, refs, etc.
Exploratory Design process



Basics of Visual Language in 3D

Syntax: a set of rules by which language is 
structured. In visualization this involves 
decisions in how to organize visual elements in 
space. 

Semantic: The study of meaning. In what 
ways, does visual elements convey meaning? 
To what degree does changing the visual 
elements transform meaning?

(Reference: Nelson Goodman, “Languages of Art”, 1960)



Rules in spatializing & organizing data
Use full screen 1920 x 1080 pixels for final version (use small screen during 
development)
In 2D, subdivide screen (rule of thirds; or according to any set of rules)
In 3D, set of rules for x, y, z determine data location

http://www.flickr.com/photos/krazydad/sets/140323/



Color Coding: Example for positioning data according to a set of rules

Heatmap: Magnitude of phenomenon using color either by hue or intensity



Visualizing ItemNumber over Time

https://vislab.mat.ucsb.edu/2019/p1/Jiaheng_Tang/index.html



Fundamentals in situating data in visual space

• 3D data placement requires horizontal 
(x), vertical (y) and depth (z) positions

• Location of data in 3D space may require 
some indicative marker (color, scale, 
shape, etc.)

• Interaction usually requires instructions 
through a menu



Multi-variate data is given visual form

Numeric data on left -> visualization on right

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



Word Temperatures

https://vislab.mat.ucsb.edu/2017/p2/MertToka/index.html
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Word Temperatures

https://vislab.mat.ucsb.edu/2017/p2/MertToka/index.html



Movie City

https://vislab.mat.ucsb.edu/2018/p3/Yan_Kong/index.html:
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Movie City
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Form of News

https://vislab.mat.ucsb.edu/2018/p3/Weidi_Zhang/index.html



Place Names in Semantic Space

https://vislab.mat.ucsb.edu/2022/p2/ZilongLiu/Project2_Zilong_Liu.html



Place Names in Semantic Space

https://vislab.mat.ucsb.edu/2022/p2/ZilongLiu/Project2_Zilong_Liu.html



Data in 3D space based on some rules, color, connecting lines, etc. 

https://vislab.mat.ucsb.edu/2020/p2/Evgeny_Noi/Project2_EvgenyNoi.html



Data in 3D space based on some rules, color, connecting lines, etc. 

https://vislab.mat.ucsb.edu/2020/p2/Evgeny_Noi/Project2_EvgenyNoi.html 



Exploring Embodied and Generational Memory…

https://vislab.mat.ucsb.edu/2022/p2/StejaraDinulescu/Project2_StejaraDinulescu.html
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Exploring Embodied and Generational Memory…
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3D Data Clustering: Food & Drink Words

https://vislab.mat.ucsb.edu/2019/p2/Chantal_Nguyen/index.html



3D Data Clustering: Different ways by which to show clustering

https://vislab.mat.ucsb.edu/2019/p2/Chantal_Nguyen/index.html



Food & Drink Words

https://vislab.mat.ucsb.edu/2019/p2/Chantal_Nguyen/index.html



Color Encoding to give shape and form. Topic “Astrology” 

https://vislab.mat.ucsb.edu/2021/p2/Colette_Lee/Project2_Colette.html 



Color Encoding to give shape and form. Topic “Astrology” 

https://vislab.mat.ucsb.edu/2021/p2/Colette_Lee/Project2_Colette.html 



3D Form. Topic: “Visualization of Field Workers”



3D Form. Topic: “Visualization of Field Workers”



Animation in 3D: “Trending Videos in 3 Categories”

https://vislab.mat.ucsb.edu/2022/p3/LijuanCheng/Project3_LijuanCheng.html
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Animation in 3D: “Trending Videos in 3 Categories”

https://vislab.mat.ucsb.edu/2022/p3/LijuanCheng/Project3_LijuanCheng.html



Animation Algorithm for “Natural Rejection” 

https://vislab.mat.ucsb.edu/2015/kaminski/p4/index.html
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Animation Algorithm for “Natural Rejection” 

https://vislab.mat.ucsb.edu/2015/kaminski/p4/index.html



File Header provides relevant information 

/**************************************************************************************************************************
* Li Zheng work in 2014, m259 data visualization course                                                                  *
* 2018 additions by George Legrady                                                                                       *
*                                                                                                                        *
* A 3D interactive demo that uses peasycam, updated in Processing 3.3.6 - January 29, 2019                               *
*                                                                                                                        *
* It compares  two data sets a) CHina (RED),b) Japan (BLUE)                                                              *

The demo introduces:                                                                                                    
1) Comparing data from two csv files

2) HSB, hue, saturation, brightness, transparency color system  

3) PeasyCam camera settings in conjunction with angle-of-view perspective()

4) BeginShape, quad, Vertex, and EndShape functions 

5) The log()function as a way to normalize the China and Japan heights (increase or decrease the vertical scaling)     *
in this case resetting thevalues of the globalvariables chinaHeight and japanHeight, each originally set to 20    

**************************************************************************************************************************/



Standard practices in giving credit in the code

// borrowed from ChantalNguyen, 3D Visualization,
// Food & Drink Words 

cam.beginHUD();
textAlign(LEFT, TOP);
textFont(f, 40);
fill(255);
text(selectedWord.label, 10, 10);
textFont(f, 20);
fill(242, 186, 184);
text(associationString, 7, 50);
cam.endHUD();
popMatrix();                                                                                                                        



2 modes in computing: 
•RGB (Red, Green, Blue) Additive system
•HSB (Hue, Saturation, Brightness) // best to use this as you can control 
all colors hues (0-255), or saturation (0-255)

Color Impact greatly depends on the relationships
•Colorpicker: http://tristen.ca/hcl-picker/#/hlc/6/1/20313E/EFEE68
•HCL Wizard: http://hclwizard.org/hclcolorpicker/
•w3Schools: https://www.w3schools.com/colors/colors_picker.asp

Some geeky discussions: https://www.vis4.net/blog/2011/12/avoid-
equidistant-hsv-colors/

Selecting Colors: Best to limit to a maximum of 12 or black and white

http://tristen.ca/hcl-picker/
http://hclwizard.org/hclcolorpicker/
https://www.w3schools.com/colors/colors_picker.asp
https://www.vis4.net/blog/2011/12/avoid-equidistant-hsv-colors/
https://www.vis4.net/blog/2011/12/avoid-equidistant-hsv-colors/


Fonts Recommendation (Swiss Graphic Design)

Sans Serif ()
This is Arial designed for Windows but also works well on Mac
This is Acumin (from Adobe designed in 1989)
This is Courier (looks like industrial IBM typewriter)

This is Futura, Bauhaus aesthetic from 1927
This is Helvetica developed in 1957, has been adopted by industry
This is Univers font in bold, developed in 
This is Univers Condensed often used in book publishing



Schneiderman’s Data Visualization Design (Interaction Design)

Overview: Gain an overview of the entire collection
Zoom : Zoom in on items of interest
Filter: filter out uninteresting items
Details-on-demand: Select an item or group and get details when 
needed

Relate: View relationships among items
History: Keep a history of actions to support undo, replay, and 
progressive refinement
Extract: Allow extraction of sub-collections and of the query 
parameters 

https://www.mat.ucsb.edu/~g.legrady/academic/courses/11w259/schneiderman.pdf/



Between Function & Abstraction

PURE FUNCTION    < --------- Interesting approach is somewhere between the two --------- >    TOTAL ABSTRACTION



Exploratory Design Rules

• Study previous projects at 
https://vislab.mat.ucsb.edu/courses.html

• Doodles (critical quick bridge from idea to 
image)

• Make brief code sketches
• Plan your time schedule so that you have time 

to REDO. Each new version is better than the 
previous one!

https://vislab.mat.ucsb.edu/courses.html


Doodles



Miriah Meyer (https://miriah.github.io/projects/)



Data Visualization Topics

Visualization, exploration & analytics techniques for various data types; e.g., stream, spatial, graph
Human-in-the-loop processing
Human-centered databases
Data modeling, storage, indexing, caching, prefetching & query processing for interactive applications
Interactive & human -centered machine learning
Interactive data mining
User -oriented visualization; e.g., recommendation, assistance, personalization
Visualization & knowledge; e.g., storytelling
Progressive analytics
In-situ visual exploration & analytics
Novel interface & interaction paradigms
Visual representation techniques; e.g., aggregation, sampling, multi-level, filtering
Scalable visual operations; e.g., zooming, panning, linking, brushing
Scientific visualization; e.g., volume visualization
Analytics in the fields of scholarly data, digital libraries, multimedia, scientific data, social data, etc.
Immersive visualization
Interactive computer graphics
Setting-oriented visualization; e.g., display resolution/size, smart phones, visualization over networks
High performance, distributed & parallel techniques
Visualization hardware & acceleration techniques
Linked Data & ontologies visualization
Benchmarks for data visualization & analytics
Case & user studies
Systems & tools 
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