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

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

Incidence of Measles in the US
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isualizing temNumber over Time

Items acquire
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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



itemNumber
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Multi-variate data is given visual form
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itemtype barcode
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tigers have spoken

Heart on the line

Too hot to handle

Governing public schools new times new requirements

great deception the inside story of how the Kremlin took over Cuba

Logic or The right use of reason in the inquiry after truth with a va..

Something about Emmaline

Understanding installation art from Duchamp to Holzer
Frank B Kellogg a biography

German raider Atlantis

Zabelle

Reservation narrow gauge Omak Creek railroad Bow Arrow Short Li...

place no one knew Glen Canyon on the Colorado
Buddhism in translations passages selected from the Buddhist sacr.
death in Washington Walter G Krivitsky and the Stalin terror

101 diseases you dont want to get

Twilight in Texas

Boundless healing meditation exercises to enlighten the mind and
fragrance of faith the enlightened heart of Islam

How to reduce workplace conflict and stress how leaders and their...

home of the blizzard a true story of Antarctic survival

Lives of mothers daughters growing up with Alice Munro

Foxes in the henhouse how the Republicans stole the South and th
False intimacy understanding the struggle of sexual addiction
Lakota recollections of the Custer fight new sources of Indian milit.
Furors die a novel

devils dictionary of business monkey business high finance and lo
Running with the Buffaloes a season inside with Mark Wetmore Ad..
opened grave Sherlock Holmes investigates his ultimate case
Transfoimmg vision writers on art

De Shazer the Doolittle raider who turned missionary a true and th..

Jothams journey a storybook for Advent

Burri

Lady in the water a bedtime story

Bullard Arms

Perfect bones a six point plan to promote healthy bones
Satisfaction the science of finding true fulfillment

Fly fishing tales literary bait by angling authors

Chariots of the gods unsolved mysteries of the past

way of agape

Future of medicine toward a science of prevention based on ancie..
Tanker operations a handbook for the person in charge PIC
Angliiskii iazyk prosto o slozhnom prakticheskii kurs
Gorgeous disaster the tragic story of Debra LaFave
Spirituals in concert

Kathy and Mo show parallel lives

revelation

peaceful Christmas

Tauntons family home idea book
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Word Temperatures

SEATTLE PUBLIC LIBRARY CHECKOUTS
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Movie City
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Movie City
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Movie City
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Movie City

SINGLE GENRE MODE.

ACTON

ADVERTURE

AHIATON

.
chie

COMEDY

DOGUNENTARY

M-M:l:0= q B
HEHEEHEEHEEEH
sHCIECE:E=N=-N-.:

SCENCE FICTION

-m-

WESTERN

THRILLER

%)

MOVIE CITY

- a radial tree of crass-gente |

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



Form of News
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Place Names in Semantic Space

Place Names in the Semantic Space

bli

Toponym

Mentioned in 3876 Items

Hover over a toponym to see its co-occur:
along with the mentioned items.

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




Place Names in Semantic Space

Place Names in the Semantic Space
Seattle Public brary, Geography & H ory, Toponym Recognitic

Toponym

Mentioned in Items ...

Press A or D to rotate horizoen
Press W or § to rotate vertica

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




Data in 3D space based on some rules, color, connecting lines, etc.
Slow Readers of SPL

This project explores the duration of lengthy (>75 days) book1oans
Seattle Public Library. The lines represent the duration of a book loan,

the longer and wider the line, the more time the borrower.reads the

book! Diverging colors represent different branches, where theshooks
S e

are held

MAT 259 ~ Evgeny Noi

Press '1' for Central Branch / ‘ y i || | Press'a/d'to rS!@te left/right on the Y-axis
. JM‘ 2' for Douglas-Truth Branch 7 >/ Piess 'w / s'fo rotate up/down on the X-axis
‘ Press and hold 'c' to continuously rotate on the

Press '4' for Northeast Branch

16

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




Data in 3D space based on some rules, color, connecting lines, etc.
Slow Readers of SPL

This project explores the duration of lengthy (>75 days) book loans in
Seattle Public Library. The lines represent the duration of a book loag,
the longer and wider the line, the more time the borrower reads !h? {

book. Diverging colors represent different branches, where the books

are held

MAT 259 ~ Evgeny Noi

or Central Branch e b e Press 'a/d' to rotate left/right on the Y-axis
orD uth Branct T | AN Press 'w /s to rotate up/down on the X-axis
A 3 Press and hold 'c' to continuously rotate on the Y-axis

Press '4' for Northeast Branch

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




Exploring Embodied and Generational Memory...
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UNIOUE_ENTRY
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[Ivislab.mat.ucsb.edu/2022/p2/StejaraDinulescu/Project2_StejaraDinulescu.html
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Exploring Embodied and Generational Memory...
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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
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Color Encoding to give shape and form. Topic “Astrology”
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3D Form. Topic: “Visualization of Field Workers”

Visualization For Field Workers

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

Manual



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

N o0 T, et ‘e .
° oo . . .
2021 Youtube Trending Videos Analysis
MAT 259 Winter 22 L ] Y
Lijuan Cheng ..
L J
® .
\ Ve @,
L ] ° \
(]
.
. [}
.
Change Ghannel Color [ ]
L 2

X axis shows the published date
Y axis shows the published time
Z axis shows the view counts
Every curve connects the videos from the same channel,
and different colors show various channels

ement e 2 A
ints Y -
Press r to show the response count with a short line : A 7: 7 ,, g ¢
7 ) . .
A p

Press x or y or z to show rotate with X or Y or Z axis
Press 1 or 2 or 3o show the channel curves in three categories PY

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



Animation Algorithm for “Natural Rejection”

N\ R | A /{’/
LN ,‘f 5

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



Animation Algorithm for “Nat ”?
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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

MAT259 3DProj ChantalNguyen

/

3D Visualization: Food & Drink Words
Tested in Processing 3

Author: Chantal Nguyen
Supervisor: George Legrady

Purpose: Visualizes words found in titles of Dewey 641 media at the Sea
Library, projected into 3D space using t-SNE. Spatial proximity is dete
analyzing the contextual similarity between words. Toggling options des
allow the viewer to visualize the word co-occurence network, where connt
words are determined by the number of times two words co-occur in the si
This represents a much more simplistic way of obtaining relationships bt
than word2vec + t-SNE.

Usage:

1. A mouse left-drag will rotate the camera around the subject.

2. A right drag will zoom in and out.

3. A middle-drag (command-left-drag on mac) will pan.

4. A double-click restores the camera to its original position.

5. The shift key constrains rotation and panning to one axis or the ot
6. Pressing C toggles color modes:

© ©

10.

[default] where color indicates frequency of the respective word, f
(less frequent) to red (more frequent)

[community] where points of the same color are within the same comm
the word co-occurence network

Pressing 1 will make visible all edges between nodes in the word co-
occurrence network. Pressing 2-9 or Q-P (corresponding to 10-19) wi
the edge weight such that only edges with weight greater than or eq
entered value will be shown.

Pressing @ will hide the edges (default view).

Hovering over a node will show the corresponding label and the 20 c
words.

Search bar in lower right corner: type a word to highlight the corr
and show 20 closest related words (if word does not exist in datase
happen)

// 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();



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

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: hitp://tristen.ca/hcl-picker/#/hlc/6/1/20313E/EFEEGS
*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/



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

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



MODELS FOR VISUALIZATION DESIGN

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

RAPID PROTOTYPING WITH DATA

~ X
Ideaspace: (al | [diver
Activity: £)

DESIGN STUDIES

Making Data Visual
Practical guidance for translating data into insightful visualizations.
related material: [book18]

Rigor and Knowledge Construction

How visualization designers (can) construct rigorous knowledge.
related material: [infovis20] [infovis19] [cgal8]

Visualization Design Research
Models that describe what visualization design researchers do and the
design decisions they make.
related material: [belivi6] [infovis14] [iv13] [leo13] [cgal3] [belivi2]
[infovis12] [visweek10]

Workshops

Participatory design workshops for discovering visualization opportunities.
related material: [beliv20] [infovis18] [methods]

Projects that target specific, real-world, data analysis challenges.

related material: [Trevo] [ImplicitError] [Graffinity] [BubbleNet]
[WeaVER] [Poemage] [ShotViewer] [PoemViewer] [MulteeSum] [Pathline]
[Mizbee]

Words Matter

Critique of ‘chartjunk' as misaligned and inappropriate for vis research.
related material: [altvis21]

Data Hunches

Valuing personal knowledge in visual analysis.
related material: [preprint]

VISUALIZATION OF PERSONAL DATA

AQsT

The Personal Informatics Analysis Gap
Three-year study with asthamtic families that reveals opportunities for
visualization.
related material: [vis21] [ubicomp18] [lcn18]

AQ&U
Empowering citizens to reason about air quality using networks of low-
cost sensors.
related material: [enviro20] [envres20] [ubicomp18] [lcn18] [cityvis18]
[website]

Reshaping Graphs

Tool for representing, reshaping, and reimagining data as a graph.
related material: [vast19] [software]

Iterating Between Tools

Model that describes how to bridge between generative and drawing tools,
and Hanpuku, a tool that bridges D3 and Illustrator.
related material: [infovis16] [software]

| How Designers Design with Data

Results of a qualitative study that describe how designers use data and
existing tools to create infographics.
related material: [avil4]

Poetry

Visual encoding of poetic devices for poets.
related material: [infovis15] [eurovis13]
software: [poemage] [poemviewer]

Syllable 1 Syllable 2
TR AH1 - B AH[0

RhymeDesign

A formalism for analyzing sonic devices in poetry.
related material: [cifi15] [software]

V.

=

SUALIZATION OF BIOLOGICAL DATA

inSite
Interactive viewer for comparing patterns of binding sites across multiple
genomics regions.
related material: [software]

o0 MulteeSum
e Exploration tool that supports the comparison of multiple gene expression
':.' data sets defined both spatially and temporally.
P related material: [infovis10] [software]
Pathline

Tool that visualizes temporal gene expression data over multiple molecular
pathways and across multiple species.
related material: [eurovis10] [software]

! ‘ Browser that enables analysis of comparative genomics data through
I visualization across multiple scales.
related material: [infovis09] [software]




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



3D Visualization Fundamentals

https://www.mat.ucsb.edu/~g.legrady/academic/courses/24w259/w3/vis.pdf

George Legrady © 2024

Experimental Visualization Lab

Media Arts & Technology

University of California, Santa Barbara



