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BENJAMIN WATSON

ASSOC PROF COMP SCI NCSU
LEAD VX LAB, COFOUNDER NEXUX

UX CG VIZ MOBILE HCI VR



https://watson.csc.ncsu.edu/
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nex
UX

UX Lunch @ the Experience Innovation Studio, March

nex 2,12-1p

Please join nexUX and LexisNexis for our first UX monthly lunch Friday at

noon at the Experience Innovation Studio. This is a casual event, an
opportunity to build the interdisciplinary and industry relationships that are
at the foundation of great research and UX work. Lunch is provided. Please
RSVP!

Help make the new year a great experience!

n eX Reception @ Experience Innovation Studio, Jan 4, 3-5p

Please join nexUX, the Centennial Partnership Office, and LexisNexis for a
reception at the Experience Innovation Studio. You’ll see the Studio up
close, learn how it supports user experience collaboration, and meet like-
minded user experience practitioners and researchers. Refreshments and
stimulating conversation provided.



http://nexux.ncsu.edu/

VISUAL EXPERIENCE LAB

BENJAMIN WATSON, LEAD

ASSOC PROF COMP SCI NCSU

VISUAL TECHNOLOGY THAT MOVES US —
HOW DIGITAL IMAGES AFFECT EMOTION, THINKING & BEHAVIOR



http://vxlab.csc.ncsu.edu




User experience

Simulating the flying experience
for treating phobias, testing spatial
and wayfinding ability, relating
stress to mobile security, visual
communication, course projects
and currently, gaming experience
and the relationship of UX to

machine learning.

flying flying flying spatial
wayfinding stress stress viscomm

viscomm uxml uxml uxml

Computer graphics

Controlling visual fidelity and
frame rates, foveated rendering,
simplification, low latency
rendering, procedural urban
modeling, course projects and

currently, multiview rendering.

book latency latency latency
foveation foveation foveation
foveation simplification
simplification fidelity fidelity fidelity
lowlatency lowlatency urban urban

urban urban urban multiview

vessvene

Visualization

Depicting text, graphs, network
traffic and urban commuters for
retail, genealogy, security, search
and sustainability. Also, visual
communication, mobile
visualization and currently,

categorical visualization.

text text text graphs graphs
security security search urban

viscomm viscomm mobile



Mobiles

Relating stress and sensing to
mobile security, improving mobile
search, course projects, and
currently, mobile shortcuts,

location and visualization.

stress stress search location

visualization

Human-computer
interaction

Search, placement and fidelity in
virtual reality; tangible and
tabletop interfaces for education,
assessment and training; mobile
search, security and sensing; and
currently, shortcutting for desktops

and mobiles.

latency latency latency foveation
foveation foveation foveation
fidelity fidelity fidelity tangible
tangible spatial wayfinding
wayfinding education education

stress stress search

Virtual reality

For therapy, health and
training; foveation and latency
control; with elderly users; in
Japan; tracking, interaction and

optical distortion.

flying flying flying driving latency
latency latency foveation foveation
foveation foveation elderly japan

tracking 3dinteraction distortion
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' DIAMONDS WERE A GIRL’S BEST FRIEND

~ Average price of a one-carat D-flawless 7
b i

! Sy =i ! i
1978 1979 1980 1981 1982

| TIME Chart by Nigel Holmes Source: The Diamond Registry
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https://www.youtube.com/watch?v=gaJJtS_WDmI

D What We Eat Daily Diet Meat Consumption

World

Daily diets vary considerably
around the world. Select different
countries or regions to see how
consumption patterns have

changed in the last 50 | years.
Click on | grams | to understand

the quantities of food consumed

per person in each place.

Alternatively, view the

breakdown by to j

measure how that balance of food World
translates into fuel and energy. Daily Calories
Percentages in the pie chart el
reflect the proportion of each

item in the overall diet.

Hong Kong

)

Russia*

1™


http://www.nationalgeographic.com/what-the-world-eats/
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it's a field! let's name it “data comm”
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https://science.sciencemag.org/content/332/6025/60
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THISONERUNSONFAT  THIS ONE RUNS ON MONEY
AND SAVES YOU MONEY AND MAKES YOU FAT




trad vis fails

a bit about me/us
the vis we know
the vis that is emerging
bottom line

why now?

trad vis fails

data comm wins
data comm breadth
research
instruction?
sources



=
=
o
2
3
=
©
=
>
L
F
=
®
=2
@
E
S
c
o
.m
(v
o
O
)
&
o
.m
X

s 2 A |

T e <

<EBLI 1 1 TJif« M
> T B . e | | < e R L%ua
<1891 | x " <LOLL 1T 1 10«
[ 118w <1 T T _[P=
Emn <GS _*1="1° [JiN<
2o T ) I | C YT N I N 1
P N (i D e 1[5 < i [P Q@
<TEL T 1T Jea <RI T T TP«
O O R O G [ < S ) | %wa
<ol T T (jra<lIB T 1 [JJ2«
I T 1T T (Jea< 1 _1 1 [hR=
<ERL T T 1fea <GOIT 1 1T [P«
<IT T T 1T Jee<T T T 1 mema
<LBIL 1T 1 (P <®BI_1 T [k«
< | G T @
g
< 1 1 ©
<1681 { g
<% R | 1 o
<1.01] 1 <
" S R |
<1991 1

O-Ring
Temp
(*F)




v Extrapolation of damage curve to the cold
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Annual anthropogenic CO;, emissions

WAGlII scenario categories:
>1000
720-1000
580-720
530-580
480-530
430-480

Full range of the WGIII AR5

Annual emissions (GtCO,/yr)
scenario database in 2100

—— Historical RCP scenarios:
emissions —— RCP8.S

— RCP6.0
RCP4.5
— RCP2.6

Year

Warming versus cumulative CO, emissions

Total human-induced warming

baselines

720-1000

580-720

C i 530-580

430-480

Temperature change relative to 1861-1880 (°C)

[ ]
observed 2000s
1000 GtC 2000 GtC

1000 2000 3000 4000 5000 6000 7000 8000
Cumulative anthropogenic CO, emissions from 1870 (GtCO,)
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Relative risk of death compared to

the US population rates
35

30 Male
Female

25

20

15

10

Standard Mortality Ratio

All deaths All cancers Non-cancer
(Chart courtesy of Ruth Kleinerman, PhD)
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Known/Optimal Outcomes

Values

Behaviors

Desired Behaviors

Information Deficit
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https://www.nytimes.com/2010/04/27/world/27powerpoint.html
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https://www.washingtonpost.com/graphics/2017/health/opioids-scale/

Help this map take flight.
YEP™>

The darker the color, the more
favorable the climate conditions
are for survival. The outlined
areas represent approximate
current range for each season.
More on reading these maps.
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http://climate.audubon.org/birds/rufgro/ruffed-grouse

What’s Really Warming the World?

By Eric Roston W' and Blacki Migliozzi W | June 24, 2015

Skeptics of manmade climate change offer various natural causes to explain why the Earth
has warmed 1.4 degrees Fahrenheit since 1880. But can these account for the planet’s rising
temperature? Scroll down to see how much different factors, both natural and industrial,
contribute to global warming, based on findings from NASA’s Goddard Institute for Space
Studies.
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https://www.bloomberg.com/graphics/2015-whats-warming-the-world/

ESTIMATED TOTAL FATALITIES 3341
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Out of Sight, Out of Mind.
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PERSUASIVE COMMUNICATION

MOTIVATED TO PROCESS?

(personal relevance,
need for cognition, etc.)

ABILITY TO PROCESS?
(distraction, repetition,
knowledge, etc.)

WHAT IS THE NATURE
OF THE PROCESSING?
(argument quality,
initial attitude, etc.)

MORE MORE
FAVORABLE UNFAVORABLE
THOUGHTS THOUGHTS

THAN BEFORE? | THAN BEFORE?

ARE THE THOUGHTS
RELIED UPON?
(ease of generation,
thought rehearsal, etc.)

YES YES
(Favorable) (Unfavorable)

CENTRAL POSITIVE CENTRAL NEGATIVE
ATTITUDE CHANGE ATTITUDE CHANGE

Changed attitude is relatively
enduring, resistant to
counterpersuasion, and
predictive of behavior.

PERIPHERAL ATTITUDE SHIFT

Changed attitude is relatively
temporary, susceptible to
counterpersusion, and
unpredictive of behavior.

IS A PERIPHERAL
PROCESS OPERATING?

(identification with source,
use of heuristics,
balance theory, etc.)

RETAIN
INITIAL ATTITUDE

Attitude does not
change from
previous position.




Attitudes and Behavior

Behavior
beliefs | Attitude:
. Act
Evaluation
Behavior )
. » Behavior
Intent

Normative

beliefs | Subjective | |
Motivation Norm
to Comply

Theory of Reasoned Action (Fishbein & Ajzen)
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MONSTROUS COSTS

Total House and Senate
campaign expenditures,
in millions

MONSTROUS COSTS
Total House and Senate campaign expenditures, in millions

1972 ‘74 76 78 ‘80 ‘B2est.

Figure 1. A chart by Holmes [7] (above), and a ‘plain’ version. source


https://doi.org/10.1145/2702123.2702545
https://doi.org/10.1145/1753326.1753716

Oscar Wilde The Importance of Being Earnest An infographic by The Missing Graph
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Recorded response of children for playing computer games (in %).

It's just fun
Something to do when bored
It's exciting

Challenge of figuring things out

To compete and win
Nothing eise to do
Helps me relax

Create my own worid
Learn new things

To forget problems

My friends like to play
Teach others how to play
| like to "MOD" games
Feel less lonely

Make new friends

To get my anger out
Like guns and weapons

0 25

50

I Non-violent reasons [l Violent reasons

75

Reasons for playing video games

Reason type

It's just fun 94.85 | Non-violent
Something to do when bored 89.05 | Non-violent
It's exciting 79.8 | Non-violent
Challenge of figuring things out 79.35 | Non-violent
To compete and win 73.2| Non-violent
Nothing else to do 64.65 [ Non-violent
Helps me relax 53.5[Non-violent
Create my own world 52.5|Non-violent
Learn new things 52.25 | Non-violent
To forget problems 45| Non-violent
My friends like to play 36.5[Non-violent
Teach others how to play 34 | Non-violent
| like to "MOD" games 31.75|Non-violent
Feel less lonely 29| Non-violent
Make new friends 14.75 | Non-violent
To get my anger out 37 |Violent

Like guns and weapons 35| Violent

100

source



https://doi.org/10.1109/TVCG.2014.2346998
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?arnumber=6876023

Art.2, page6 of 9 Arcia et al: A Systematic Method for Exploring Data Attributes in Preparation for
Designing Tailored Infographics of Patient Reported Outcomes

Body Mass Index (BMI)

kg/m?

Underweight Normal Overweight q
15 16 17 18 19 20 21 22 23 24 25 26 @

Body Mass Index (BMI) uses your height and weight to estimate how much body fat you have.

Figure 2: Body Mass Index (BMI) infographic from WICER showing an out-of-range value (38.3). Initially, we presented
the body silhouettes (top portion) and the reference range number line (bottom portion) in participatory design
sessions as separate graphical formats. We combined them into a single infographic at the suggestion of design
session participants. The attributes of the data drove numerous design decisions.

source
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Figure 5. Icon arrays representing a treatment risk reduction of 50% with (a) equal and (b) different
samples of treated and nontreated individuals. Affected individuals are represented in dark gray. Healthy
individuals are represented in light gray.
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https://doi.org/10.1177%2F0018720817690634
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4 Low numeracy

Numbers Visualaids Numbers Visualaids

Low graph literacy High graph literacy

Figure 4. Percentage of participants with low and high numeracy and low and high
graph literacy who correctly inferred treatment risk reduction, as a function of condition
(numbers vs. visual aids). In the visual-aids condition, icon arrays and bars reported the
entire population at risk. Error bars represent one standard error. Adapted from “Who
Profits From Visual Aids: Overcoming Challenges in People’s Understanding of Risks,”
by R. Garcia-Retamero and M. Galesic, 2010, Social Science & Medicine, 70, 1019—
1025. Copyright 2010 by Elsevier Ltd. Adapted with permission.

source
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Figure 4. Percentage of participants with low and high numeracy and low and high
graph literacy who correctly inferred treatment risk reduction, as a function of condition
(numbers vs. visual aids). In the visual-aids condition, icon arrays and bars reported the
entire population at risk. Error bars represent one standard error. Adapted from “Who
Profits From Visual Aids: Overcoming Challenges in People’s Understanding of Risks,”
by R. Garcia-Retamero and M. Galesic, 2010, Social Science & Medicine, 70, 1019—
1025. Copyright 2010 by Elsevier Ltd. Adapted with permission.
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Visualization for Communication (VisComm)

October 20t  9am-12:20pm  Room 15

WORKSHOP SUMMARY

Date and Location: The workshop will be held on Sunday, October 20, 9am to 12:20pm at IEEE VIS in the
Vancouver Convention Centre East Building.

While visualization research is still largely focused on data analysis, most people experience visualization as
communication and presentation. The New York Times and other publications regularly release interactive
visuals depicting complex datasets including political topics, budgets, and sports. An independent community of
visualization practitioners and bloggers has also sprung up, producing and deconstructing visualizations of data
of broad interest. Free visualization tools such as D3, Data Wrapper, Tableau Public, and others are available and
widely used.

The VisComm workshop brings together practitioners and researchers from a broad range of disciplines to
address questions raised by visualization’s new communicative role. We encourage participation from
journalists, designers and others that do not typically attend |EEE Vis.

PROGRAM

VisComm Session 1: Visualization for Specific Audiences (9:00am - 10:30am)

Visualization Onboarding: Learning how to Read and Use Visualizations
Christina Stoiber, Florian-Gregor Grassinger, Margit Pohl, Holger Stitz, Marc Streit, and
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