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Lecture Topics (January 31, 2023)

» 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 for final version (use small screen during development)
* In 2D, subdivide Screen (rule of thirds; or according to any set of rules)
* In 2D use invisible grid system to determine how things are placed
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Color Coding & Clustering

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

Incidence of Measles in the US
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Vis Example

Items acquired over time
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Multi-variate data is given visual form
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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.
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Movie City
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Form of News
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Place Names in Semantic Space

Place Names in the Semantic Space

Toponym .
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Place Names in Semantic Space

Place Names in the Semantic Space

Toponym

Mentioned in Items

Press A or D to rotate horizon
& Press W or § to rotate vertica

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




Word Temperatures

SEATTLE PUBLIC LIBRARY CHECKOUTS
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Word Temperatures
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Word Temperatures
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Exploring Embodied and Generational Memory...
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Exploring Embodied and Generational Memory...

el TUTS

e nsscnnnse

Sesssssnnn

-

-
Waing farmiy Wetrs 193 Tun saw wavs 1o share memories

ost landscape some memories of a famiy and a town in Connecticet 1653 1906

Wik milestones memories a mesical fam iy rewnicn

Abraham | Incoin ang war 1 me memaries nciuding many herstolore ungubished incidents and historical facts concerning his ancestry boyhnad family religinn gubiic (fe trials anc
s in the mix making meaks into memotbes with Family Friendly recipes tips and tradivions

|—Hatian Bafiesy Lining recipes memn a0d memories of medh with 2 grest American food famiy

In memoriam John Harte McGeaw a tribute to his memory embodying addresses deiivered at various cersmonies and resoiutions adogted by chvic educational and comemerclal ongan rstions. of H
1LLM Wickenburg family in search of memaries 1643 Krancherg Sweden to 1987 Minneapols Minneota

ILLM This old tractor a trazsuty of vintage tractors and family farm memaries

ILLM This old farm @ treasery of family farm memories

ILLM This cld Barn @ treasury of family farm memaries

ILLM Smant drugs 1| the next generation new drugs and nutrients to improve your memory and incresse your intelgence

ILLM Maving o a practizal guide to downs ring the family home how o get rid of the stuff keep the memaries ma mtain the family peace and ger on with your iife

ILLM Moving a retative with memory loss 2 family caregivers guide

ILLM Memories come to us in the rain and the wind oral histories and photographs of Navajo uranium miners thedr families

- G Rl o aal Grguects 400 ey for 3haring and recording memaries together

ILLM Family hames phol natrative and

ILLM Flephant memaories thirteen years in the e of an slephant family
ILLM Cognitive | usions @ handbock an
ILLM 36 hour day 2 famiy guide
ILLM 100 years of vintage farm

s and biases in Dhinking judgement and memary

persoms with Alzhe mer cisease related dementing Bnesses and memory loss 10 later |fe
ury of tractce tases and heartwarming famiy farm memaries

Growr g up Black i rural Mississippl memories of a family heritage of a place
wand generation memory mastery legacy

@l from Human Street ghosts of memory i1 @ Jewlsh family

Generation without memary @ Jewish journey in Chrb
@athering of memaories fam iy nation and church in a forgetful world
Finding memories tracing routes Chinese Caradian family stores

A America

T % loasts of memory stonies of a Greek Family

Famiby of shadows a century of murder memaory and the Armenian Anetican dream

o -Famiby memaries 31 sutobiograpiical joarney

famvily history of iliness memory as med cine
£/iyahus branches the descendants of the Wina Gacn of bisssed and saintly memary and his family
£ ephant memor ey thirtesn years in the life of an elephant Family with 3 ~ew afterword

g Eleghant memories thirteen years in the life of an eiephant famby

Dont Ml up on the amtioasto T,

s

janizas father son cookbiock with memories of and Itaiian American family and 50 of their best recipes

ting keepsace a/bums and bulding your family legacy
27 DY projects to tel s ho'd memones and celebrate family heritage

mily Tencs anc Tamn

nid block @ compkation of memories of the Morgan Seymour family

ries your lamily story in photographs

architecture

tabiady

cokbiook recipes food memories from the National Cou
It cookbiook health consciows recipes food memones

* start now 3t any age to reverse and prevent imul
Dhs. ™

il bigs ek

*ories from the greatest gemeratian
g for persons with & rheimers disease related d
1ing for parsom with Acheimer diease relates o

lescu.html

inu

D

ect2_Stejara

°J

Dinulescu/Pr

ejara

IIvislab.mat.ucsb.edu/2022/p2/St

https



Exploring Embodied and Generational Memory...
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Food & Drink Words

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




Food & Drink Words

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




Slow Readers in SPL

Slow Readers of SPL . XNy,

This project explores the duration of lengthy (=75 days) book loans in - .. .

Seattle Public Library. The lines represent the duration of a book Iuar;\ f S T

the longer and wider the line, the more time the borrower reads the .\ ,' "y .-.

book. Diverging colors represent different branches, where the books Ve 4 ) 7 -7 i,

are held

MAT 259 ~ Evgeny Noi

Press '1' for Central Branch

Press '4' for Northeast Branch i > 3

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

Press 'a/d' to rotate left/right on the Y-axis
Press 'w / s' to rotate up/down on the X-axis
Press and hold 'c' to continuously rotate on the Y-axis




Slow Readers in SPL
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Slow Readers of SPL *
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This project explores the duration of lengthy (=75 days) bookYoans in. s » * ' (a
Seattle Public Library. The lines represent the duration of a book loan, ’ ‘._- N = [

the longer and wider the line, the more time the borrower reads the
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bodk! Diverging colors represent different branches, where thesbooks ,lf -] e she
. of Lty
are held |

MAT 259 ~ Evgeny Noi

Press 'a‘// d' to rotate left/right on the Y-axis
Ptess 'w / s'fo rotate up/down on the X-axis

Press '1' for Central Branch
Press and hold 'c' to continuously rotate on the

Press '4' for Northeast Branch 15

https://vislab.mat.ucsb.edu/2020/p2/Evgeny_Noi/Project2_EvgenyNoi.html
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Visualization of Field Workers

Visualization For Field Workers



Visualization of Field Workers




Trending Videos in 3 Categories
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Trending Videos in 3 Categories
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Trending Videos in 3 Categories
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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 varlous channels
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Press r to show the response count with a short line
Press x or y or z to show rotate with X or Y or Z axis
Press 1 or 2 or 3 to show the channel curves In three categories

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

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

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

Author: Chantal Nguyen CambeglnHUD(),

Supervisor: George Legrady textAllgn(LEFT, TOP),

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 textFont(f, 40),

analyzing the contextual similarity between words. Toggling options des: .

allow the viewer to visualize the word co-occurence network, where conm fl"(255),

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 bi text(se]ectedWord_]abeL 10’ 10),

than word2vec + t-SNE.

— textFont(f, 20);

1. A mouse left-drag will rotate the camera around the subject. 1 .
2. A right drag will zoom in and out. ﬂ"(242’ 186’ 184)’
3. A middle-drag (command-left-drag on mac) will pan. f At : .
4. A double-click restores the camera to its original position. teXt(aSSOC|at|0nStr|ng, 7’ 50)’
5. The shift key constrains rotation and panning to one axis or the otl .
6. Pressing C toggles color modes: Cam.endHUD(),
[default] where color indicates frequency of the respective word, f . .
(less frequent) to red (more frequent) pOpMat“X(),
[community] where points of the same color are within the same comm
the word co-occurence network
7. Pressing 1 will make visible all edges between nodes in the word co:
occurrence network. Pressing 2-9 or 0-P (corresponding to 18-19) 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.
10. Search bar in lower right corner: type a word to highlight the corm
and show 20 closest related words (if word does not exist in datase
happen)

o o



How to Pick Colors (limit to max of 12)

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: htip://hclwizard.org/hclcolorpicker/

 w3Schools: hitps://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/

Fonts Recommendation (Swiss Graphic Design)

Sans Serif ()

« This is Arial designed for Windows but also works well on Mac

e This is Acumin (from Adobe designed in 1989)

* This 1s 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

« This is Univers Condensed often used in book publishing



Schneiderman’s Data Visualization Design

« Overview: Gain an overview of the entire collection
e 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 Process

« 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 then the
previous one!



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

Doodles



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

MODELS FOR VISUALIZATION DESIGN

RAPID PROTOTYPING WITH DATA

Making Data Visual

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

Making Data
Visual

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]

Structure: (a1 (open|
Ideaspace: [ai | [diver|
Activity: EIJ (active

DESIGN STUDIES

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

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

r %desrgn fmpie:

CRITICAL DATA VISUALIZATION

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

The Personal Informatics Analysis Gap
Three-year study with asthamtic families that reveals opportunities for

visualization.
related material: [vis21] [ubicomp18] [lcn18]

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

AQ&U

ot Reshaping Graphs

-
' ‘ | Tool for representing, reshaping, and reimagining data as a graph.
e — related material: [vast19] [software]

K 7 LY Y| 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: [avild]

Visualizing Poetry

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

~ Syllable 1  Syliable2] RhymeDesign
TR AH1 - B AHD A formalism for analyzing sonic devices in poetry.
//| | related material: [clfi15] [software]
/1IN

VISUALIZATION OF BIOLOGICAL DATA

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

MulteeSum

Exploration tool that supports the comparison of multiple gene expression
data sets defined both spatially and temporally.
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
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.qg., 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:/lIwww.mat.ucsb.edu/~g.legrady/academic/courses/23w259/w3/vis.pdf

George Legrady © 2023

Experimental Visualization Lab

Media Arts & Technology

University of California, Santa Barbara





