Interaction

Maneesh Agrawala

CS 448B: Visualization
Fall 2021

Stephen Curry’s 3-Point Record in
Context: Off the Charts




SEARCH THE DATA

Monument Study Set Search Interface

This search interface allows you to explore the 48,178 data records that make up the National Monument Audit “study set.” We retrieved and analyzed data records from 42 data sources created and maintained by

federal, state, local, tribal, institutional, and affinity organizations. These data sources were included because they provided publicl

accessible digital records about a wide range of cultural

nd natural objects. A

large part of the work of the Audit was accessing, converting, parsing, and mapping that data into a single, normalized dataset and identifying records representing monuments. The study set does not include every

monument in the United States,
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1 Bret Hull Downtown West, MO)

2. Seragus Civi War Monument (Spragus. €

3. Serague Veterans Memerial (Spragye, CT)
4. Anacapa stand (Anacapa sland. CA)
5. Rush Worid War | Memorial (Rush, NY)

7. Honor Roll of Solders and Patrots
(Tuscaoosa, AL)

8. Poing Thank You (New York NY)
9. Leland (Spanish Fork. U
10, Hanovsr Civil War Memorial (Hanover 2A)

1. Pops Stroman Memorial Park (Bridge Cly

12,911 Memoral (New York. NY)

13, Ambrose Burnside Memorial (Providencs.
1)
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Election 2016 map

majority voted democrat
majority voted republican

Election 2016 map

majority voted democrat
majority voted republican




Election 2016 map

% voted democrat
% voted republican
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Statistical map with shading

MURDER RATES, 1978

RX 12

B 49

7 a5 FIVE REPRESENTATIVE
SHADINGS

B 12

Il 158

RATES PER 100,000 POPULATION

MURDER RATES PER 100, 000 POPULATION, 1978

[Cleveland and McGill 84]




Cartograms: Distort areas

Note: NV, with an estimated
concert attendance of over 600,000,

is excluded because of space
limitations.

Attendance per state
m—— 140,000

90,000 ﬂ
30,000
3 10,000 —II
: Note: DE, DC, ID, MT,
) NH, ND, VT, WY, AK = 0
Elvis Concerts

\ ; NJ data are unavailable.
Attendance per State, 1970 - 1977

Source: Stanley, David E., with Frank Coffey. The Elvis Encyclopedia.
Santa Monica, CA.: General Publishing Group, Inc , 1994.

(© 1995 Andrew Dent and Linda Turnbull

Scale area by data

[From Cartography, Dent]

Rectangular cartogram

American population [van Kreveld and Speckmann 04]
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New York Times Election 2004

By Electoral Weight

STATE PCT. OF VOTE
WON BY ...KERRY  BUSH

70% .

Undecided 60%
—50%

WASH. 11

—|0HE7 Dl

CALIF. 55

ALASKA3  HAWAII 4

New York Times Election 2016

2016 Electoral Map Forecast

The Upshot's forecast for the presidential race, based on the latest national and state polls.

By JOSH KATZ and ADAM PEARCE UPDATED November 2, 2016

1 9 Clinton Trump 1 07
Likely Electoral Votes Likely Electoral Votes

270 to win
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Dorling cartogram

Dorling and Dorling-like Cartograms

Graduated Symbol Map Demers Cartogram Dorling Cartogram

Figure 1.8 Airlines’ view of the

United States. Airlines' View
Maps can be scaled to units other than i of the
distance. In this case, aitline fares are United States
used instead of miles or other linear from Atlanta, Georgia
units.

(Map copyright by the author.)

Columbia *
Los Angoles

San Diego [,

L Compiled from advertised one-way coach dirfares
0 in the Atlanto/dournal Constitution from Atlanta
—_— to various American cities, American Airlines,

Map copyright Borden . Dent, 1989 Dollars September 24, 1987

Scale distance by data (airline fare)
[From Cartography, Dent]



http://www.ncgia.ucsb.edu/projects/Cartogram_Central/types.html

London underground

Distorted Undistorted
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LI neDrlve [Agrawala & Stolte 2001]

401 Ty

Paramount Ranch
National Park James M
Wood Blvd 0.2

Hotel
Figueroa

OLYHPIC™

Hand-drawn route map LineDrive route map

Summary

Space is the most important visual encoding
Show data with as much resolution as possible

Geometric properties of spatial transforms support
geometric reasoning

Use distortions to emphasize important information
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Announcements

A2: Exploratory Data Analysis

Use Tableau or Vega-Lite to formulate & answer
questions e

First steps
Step 1: Pick domain & data
Step 2: Pose questions
Step 3: Profile data
lterate as needed

Create visualizations

S e e d iFFe re nt vi ews OF d o ta 1994 1996 1998 2000 2002 2004 2006
Refine questions

Author a report
Screenshots of most insightful views (8+)
Include titles and captions for each view

Due before class on Oct 11, 2021
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D3 Notebooks for Next Week

Elements

Team Published
Introduction to D3
You republished 14 hours ago

You Published
Making D3 Charts Interactive

You republished 14 hours ago
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Interaction between people and
machines requires mutual intelligibility
or shared understanding

Gulfs of execution & evaluation

Gulfs

Y Etion

Conceptual model Real world

| becuion 2

[Norman 1986]
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Gulf of Execution

The difference between the user’ s intentions and the
allowable actions.

Gulf of Evaluation

The amount of effort that the person must exert to interpret
the state of the system and to determine how well the
expectations and intentions have been met.

[Norman 1986]

Gulf of evaluation

Gulf

Real world:

Conceptual model:
x,y correlated?
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Gulf of evaluation

Gulf

Conceptual model:
x,y correlated?

m Real world:

Gulf of evaluation

Gulf

m Real world:

Conceptual model:
x,y correlated?
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Gulf of execution

Gulf

Conceptual model:
Draw a scatterplot

Gulf of execution

Gulf

Conceptual model:
Draw a scatterplot

t
Real world

Move 90 30

Rotate 35
Pen down

t
Real world
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Gulf of Execution

The difference between the user’ s intentions and the
allowable actions.

Gulf of Evaluation

The amount of effort that the person must exert to interpret
the state of the system and to determine how well the
expectations and intentions have been met.

[Norman 1986]

Early Systems
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[Graphics and Graphic Information Processing, Bertin 81]

[Graphics and Graphic Information Processing, Bertin 81]
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Group similar rows and columns

Choose a row with a particular visual
aspect. Move to extremity of matrix

Move similar rows close, opposite rows to
bottom. (Creates two opposing groups
and a middle group)

Repeat for columns (only in some cases)

Iterate

J FMamJ JASONDJ FMam JASOND

19 % OCCUPANCY ARACr/vE AND
= 18 LENGTH OF STAY SLowr PERIODS

_ N BEEE B B :0 CONVENTIONS

SOLSINEISMEN DISCOVERY FALTORS
1 AGENCY RESERVATIONS

4 FOUTH AMEQICA

18 AIQ CREWS

'8 CUBNTS UNDER 20 YEARS

18 CLENTS MORETHAN S39EARS | RECOVERY FACTORD
J ' CUENTS FROM 20-35 YEARS

1 FEMALE CLIENTELE
(OAOTER
2 LOCAL CLIENTELE

? ASIA
s TOURISTS
10 DIRECT RESERVATION | W/NTER- SUMMER

17 PRICE_OF RQOMS
L ® MIDDLE BAST, AFRICA

3U.S.A.
15 CLIENTS FROM 35-S% YEARS

[Graphics and Graphic Information Processing, Bertin 81]




X s
[Graphics and Graphic Information Processing, Bertin 81]
5

[Graphics and Graphic Information Processing, Bertin 81]
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BELIEF IN GOD
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IN
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WOMEN'S SUFFRAGE DATE

Bertifier [Perin 2014]



http://www.aviz.fr/bertifier_app/help.html
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Highlighting

Focus user attention on a subset of
the data within one graph (ion wils 95]

— — 1

Brushing and Linking

Select (“brush”) a subset of data
See selected data in other views

The views must be /linked
by fup/e (matching data points), or
by query (matching range or values)

25



Brushing Scatterplots, Becker & Cleveland 1982
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Baseball statistics o wi o5

a | r Log(l+Salary) 0l
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- J00R00000

Baseball statistics ion wi o5
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Baseball statistics o wi o5
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Baseball statistics o wi o5
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Linking assists to positions
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CrossFiltering

Arrival Delay (min)

Local Departure Time (hour)

Travel Distance (miles)

2 4 6 8 10 12 14 16 18 20 22 24

delayStep
timeStep
distStep
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