Interaction

DSC 106: Data Visualization
Jared Wilber
UC San Diego



Announcements

Lab 3 (JavaScript) out, due Friday 4/19.
Project 2 out, due next Friday 4/26.
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Seasonal Sunshine and Rainfall Trends in Major U.S. Cities
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Which US region (Western, Central, or Eastern) has the highest average rainfall throughout the year?
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Rain (inches)

Rain Distribution Across Major U.S. Cities
B
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How Rainfall Differs Between Cities Through the Year
The size of the line represents the average inches of rainfall for that month
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Which U.S. States Recelve the Least
and Most Rain Yearly, on Average?
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How Does Location Impact the Average Annual Rainfall of Major U.S. Cities?

Rainfall

61.90in

1. Miami

" e 49.58in
2. Houston 69300

3. New York City

Atlantic |
4. Chicago 33.201n
_ Ocean
Pacific
Ocean 5. San Francisco —==:2010
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Gulf of Mexico e
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"My Husband Hates Rain. | Love Rain and Hate My Husband. Where's the Best Place to Live in the US?"

WINTER Avg. Precipitation SPRING Avg. Precipitation

Precip. In.
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What is the relationship between sunshine and rainfall by month for each city?
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US Rainfall in Major Cities By Season
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Did Your City Recieved More Sunlight to Sunny San Diego in the Same Month?

Hours Sunnier than San Diego
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A Tale of Two Cities: How Dramatic are the Effects of Seasonal Depression?

Compared to a city like Miami, where sunshine hardly changes year round, Google searches for depression flucates much more 1in Chicago.
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Sunshine (avg. hours per day)

11+

Does San Francisco receive less sunlight in the summer than other US cities?
San Francisco's famous summer fog can block sunlight.
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3 the amount of sunlight each day.
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How Does San Francisco's Sunshine Trend Compare to Other Major U.S. Cities?
San Francisco's Peculiar Sunshine Trend
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Interactivity




Exemplar:
Usain Bolt

No one is coming close to Usain Bolt's best times

All times under 10 seconds in the outdoor men’'s 100-meter sprint, using
only electronic readings and under regular wind conditions

10.00

9.90 \
At the Mexico City

Games, American Jim
9.80 Hines was the first

sprinter to break the

10-second barrier

9.70

Usain Bolt set the world
record in 2009 ...

9.60

9.50

... and the Olympic

1970 1880 1880

\//

record in 2012

2000 2010 2020

FiveThirtyEight

https://fivethirtyeight.com/features/the-fastest-men-in-the-world-are-still-chasing-usain-bolt/

SOURCE: WORLD ATHLETICS
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Example: Bertin's Hotel Data
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Gulf of Evaluation
The level of difficulty in interpreting
the system and assessing if goals
were met.

v Interface

Gulf of Execution
The gap between the user's goals
and their ability to achieve them
using the system.

Hutchins, Edwin L., James D. Hollan, and Donald A. Norman. "Direct manipulation interfaces."1985. 32
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Gulf of Evaluation
The level of difficulty in interpreting
the system and assessing if goals
were met.

v Interface

Gulf of Execution
The gap between the user's goals
and their ability to achieve them
using the system.

Hutchins, Edwin L., James D. Hollan, and Donald A. Norman. "Direct manipulation interfaces."1985. 34
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stock

price

10/3

AMZN

957.10

10/3

MSFT

74.26

10/4

AMZN

965.45

10/4

MSFT

74.69
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day | stock | price

10/3 | AMZN | 957.10
10/3 | MSFT | 74.26
10/4 | AMZN | 965.45
10/4 | MSFT | 74.69

pd.read_csv('stocks.csv')



day

symbol

price

10/3

AMZN

957.10

10/4

AMZN

265.45

df [df['price'] > 900]

Filter

day

stock

price

10/3

AN\ VAN

957.10

10/3

MSFT

74.26

10/4

AN\ VAN

9265.45

10/4

MSFT

74.69

pd.read_csv('stocks.csv')
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day |symbol | price
10/3 | AMZN [957.10
day |symbol | price 10/4 | AMZN |965.45
10/3 | AMZN |957.10 10/3 | MSET | 74.26
10/4 | AMZN |965.45 10/4 | MSET | 74.69

df.sort_values('price',
ascending=False)

df [df['price'] > 900]

Filter Sort

day

stock

price

10/3

AN\ VAN

957.10

10/3

MSFT

74.26

10/4

AN\ VAN

9265.45

10/4

MSFT

74.69

pd.read_csv('stocks.csv')
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day

symbol

price

10/3

AMZN

957.10

10/4

AMZN

265.45

day

symbol

price

10/3

AMZN

957.10

10/4

AMZN

265.45

10/3

MSFT

74.26

symbol | avg(price)
AMZN 961.275
MSFT 74.475

10/4

MSFT

74.69

df.groupby('symbol')

df [df ['price'] > 900] .mean ()

df.sort_values('price',
ascending=False)

"Small Multiples" +
Aggregation

Filter Sort

day

stock

price

10/3

AN\ VAN

957.10

10/3

MSFT

74.26

10/4

AN\ VAN

9265.45

10/4

MSFT

74.69

pd.read_csv('stocks.csv')
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Gulf of Evaluation

The level of difficulty in interpreting
the system and assessing if goals
were met.

Gulf of Execution
The gap between the user's goals
and their ability to achieve them
using the system.

Interface
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X No hint on how to reformulate
query.
X Slow guestion-answer loop.

Gulf of Evaluation

A/P—\

ython
\_/

Gulf of Execution

X Arigid syntax designed by/for
programmers.

X Difficult to do "fuzzy" matching.

-
\—
—
=

Interface
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[ (0] CElements Console Sources  Network

Performance Memory  Application

»

P © | top v @ | Filer

All levels ¥

> var canvas = document.querySelector('canvas');
< undefined
> var ctx = canvas.getContext]
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v Visual representation Or ObjecCts +
actions.

v Immediate + continuous display of
results.

Gulf of Evaluation

I

Direct Manipulation

v Interface

User
(Goals

Gulf of Execution

v Physical actions or labeled buttons instead of complex
syntax.

v Rapid, incremental, and reversible actions.
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Interaction in Visualization

Select identify something as interesting.
Connect show me something conditionally.
Abstract/Elaborate show me related items.
Filter show me more or less detail.
Reconfigure show me a different arrangement.
Explore show me something else.

Encode show me a different visual representation.

Yi, Ji Soo, et al. "Toward a deeper understanding of the role of interaction in information visualization." 2007.
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Interaction in Visualization

Select identify something as interesting.

Yi, Ji Soo, et al. "Toward a deeper understanding of the role of interaction in information visualization." 2007.
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https://vega.github.io/vega-lite/examples/interactive_bar_select_highlight.html
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https://vega.github.io/vega-lite/examples/interactive_bar_select_highlight.html

U.S. Airports, 2008
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Gen Edw L Logan Intl (BOS)
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https://vega.github.io/vega/examples/airport-connections/

U.S. Airports, 2008

51


https://vega.github.io/vega/examples/airport-connections/

Great Falls Intl (GTF)
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https://vega.github.io/vega/examples/airport-connections/
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Generalized Selection via

Interactive Query Relaxation
Jeffrey Heer | Maneesh Agrawala | Wesley Willett

University of California, Berkeley
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https://vimeo.com/19278343

Interaction in Visualization

Select identify something as interesting.

Yi, Ji Soo, et al. "Toward a deeper understanding of the role of interaction in information visualization." 2007.
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Interaction in Visualization

Connect show me something conditionally.

Yi, Ji Soo, et al. "Toward a deeper understanding of the role of interaction in information visualization." 2007.
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Brushing & linking:
selection is called a
"brush”, and the
selected data iIs
shown ("linked") in
other views.

Link by tuple (i.e.,
explicitly identify and
match the same data
values across every
vView).
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https://vega.github.io/vega-lite/examples/interactive_splom.html
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Link by query (i.e., matching range or values of fields).

Type of linking operation is not dependent on selection type (i.e.,
point and region selections can both be used to link by either
tuple or query).
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https://vega.github.io/vega-lite/examples/interactive_layered_crossfilter.html
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How the Tax Burden Has Changed

Most Americans paid less in taxes in 2010 than people with the same inflation-adjusted incomes paid in 1980,
because of cuts in federal income taxes. At lower income levels, however, much of the savings was offset by increases
in federal payroll taxes, state sales taxes and local property taxes. About half of households making less than
$25,000 saved nothing at all. About the Data» | Related Article »
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http://archive.nytimes.com/www.nytimes.com/interactive/2012/11/30/us/tax-burden.html

Interaction in Visualization

Connect show me something conditionally.

Yi, Ji Soo, et al. "Toward a deeper understanding of the role of interaction in information visualization." 2007.
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Interaction in Visualization

Abstract/Elaborate show me related items.

Yi, Ji Soo, et al. "Toward a deeper understanding of the role of interaction in information visualization." 2007.
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https://www.nytimes.com/interactive/2014/06/05/upshot/how-the-recession-reshaped-the-economy-in-255-charts.html
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https://vega.github.io/vega-lite/examples/interactive_overview_detail.html
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https://observablehq.com/@d3/zoomable-sunburst

Interaction in Visualization

Abstract/Elaborate show me related items.

Yi, Ji Soo, et al. "Toward a deeper understanding of the role of interaction in information visualization." 2007.
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Interaction in Visualization

Filter show me more or less detail.

Yi, Ji Soo, et al. "Toward a deeper understanding of the role of interaction in information visualization." 2007.
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http://mbostock.github.io/protovis/ex/jobs.html
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https://vega.github.io/vega-lite/examples/interactive_query_widgets.html
http://idl.cs.washington.edu/papers/scented-widgets
http://idl.cs.washington.edu/papers/scented-widgets
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https://www.youtube.com/watch?v=4YQTuUuIFbI

Daily stock prices in 8 year data sets Monthly Insurance Equity from

M W m the Central Bank of Iceland
\
\/"'vr‘ \/\/\_\/\,\\f

(a) Head-and-shoulders in (b) Inverted head-and-shoulders in (c) Cup-with-handle in (d) Rounded-bottom, 304
Amazon stock prices, 150 Alaska Air Group stock prices, 108 Amazon stock prices, 95 days from 11/08 to 9/09
days 10/99 to 3/00 days 08/98 to 12/98 days 7/99 to 11/99

Hourly bit traffic in the UK academic network backbone 11/19/04 to 01/27/05 Electrocardiograms (ECGs) from MIT-BH ST Changes, 10s data sets

with measurements every 3-5ms

Wl L bl

(e) Falling peaks: a six day (f) Seven peaks: Low traffic
/\’\NW\ decrease in trgffic before N\,\N\N\ from 12/26/04 to 1/3/05, (g) Sharp rise: An ECG anomaly (h) Sharp dip: An ECG anomaly
12/25/04 (Christmas) (Christmas to New Year’s Eve) lasting 650ms in record 302 lasting 525ms in record 301

[Mannino and Abouzied. Qetch. CHI,
2018]


https://github.com/huda-lab/qetch

ZioDecode. Ben Fry, 1999-2014.
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https://benfry.com/zipdecode/
https://benfry.com/zipdecode/

Interaction in Visualization

Filter show me more or less detail.

Yi, Ji Soo, et al. "Toward a deeper understanding of the role of interaction in information visualization." 2007.
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Interaction in Visualization

Reconfigure show me a different arrangement.

Yi, Ji Soo, et al. "Toward a deeper understanding of the role of interaction in information visualization." 2007.
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This matrix diagram visualizes
character co-occurrences in
Victor Hugo's Les Misérables.
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two characters that appeared in
the same chapter; darker cells
indicate characters that co-
occurred more frequently.

Use the drop-down menu to
reorder the matrix and explore
the data.

Built with d3.js.



https://bost.ocks.org/mike/miserables/
https://bost.ocks.org/mike/miserables/
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https://vega.github.io/vega/examples/reorderable-matrix/
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https://vega.github.io/vega/examples/stock-index-chart/

Interaction in Visualization

Reconfigure show me a different arrangement.

Yi, Ji Soo, et al. "Toward a deeper understanding of the role of interaction in information visualization." 2007.

Il



Interaction in Visualization

Explore show me something else.

Yi, Ji Soo, et al. "Toward a deeper understanding of the role of interaction in information visualization." 2007.
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https://vega.github.io/vega-lite/examples/selection_translate_scatterplot_drag.html
https://vega.github.io/vega-lite/examples/interactive_splom.html

[Mike Bostock. August e ® o ° o0 3 °° o« o
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https://bl.ocks.org/mbostock/3680999
https://bl.ocks.org/mbostock/3680999
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https://bl.ocks.org/mbostock/3680957
https://bl.ocks.org/mbostock/3680957



https://bl.ocks.org/cmgiven/d39ec773c4f063a463137748097ff52f
https://bl.ocks.org/cmgiven/d39ec773c4f063a463137748097ff52f

Interaction in Visualization

Explore show me something else.

Yi, Ji Soo, et al. "Toward a deeper understanding of the role of interaction in information visualization." 2007.
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Interaction in Visualization

No time, but see interactive systems
like Tableau / Voyager

Encode show me a different visual representation.

Yi, Ji Soo, et al. "Toward a deeper understanding of the role of interaction in information visualization." 2007.
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Interaction in Visualization

Select identify something as interesting.
Connect show me something conditionally.
Abstract/Elaborate show me related items.
Filter show me more or less detail.

Reconfigure show me a different arrangement.

Use interaction to help audience
see something new, not just for

Encode show me a diff¥ISual eye candy?

Yi, Ji Soo, et al. "Toward a deeper understanding of the role of interaction in information visualization." 2007.

Explore show me som
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