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

Cartograms: Distort areas

Note: NV, with an estimated
concert attendance of over 600,000,
is exc\uded because of space
limitation:

Attendance per state
140,000

90,000

30,000

10,000 II

Note: DE, DC, ID, MT,

NH, ND, VT, WY, AK = 0

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

Elvis Concerts

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]




Election 2016 map

% voted democrat
% voted republican
P

Election 2016 map

% voted democrat
% voted republican




Election 2016 map

NYT Election 2016 (based on 2012)

A Detailed Political
Geography of the U.S.

And What It
Means for 2016




Statistical map with shading

MURDER RATES, 1978
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MURDER RATES PER 100, 000 POPULATION, 1978

[Cleveland and McGill 84]




Rectangular cartogram

American pOpUlCIinI‘I [van Kreveld and Speckmann 04]

New York Times Election 2004
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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
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http://www.ncgia.ucsb.edu/projects/Cartogram_Central/types.html

Distorting distances

Figure 1.8 Airlines’ view of the

United States.

Maps can be scaled to units other than
distance. In this case, airline fares are
used instead of miles or other linear

units.
(Map copyright by the author.)

Map copyright Borden D. Dent, 1989

Scale distance by data (airline fare)

Airlines' View
of the
United States
from Atlanta, Georgia

Dubugue *

Richmond”

From Atania Compiled from advertised one-woy coach airfares
0 in the Allanto/dournal Consfitution from Atlanta
1o various American citiss, American Alnes,
September 24, 1987,

Dollars

[From Cartography, Dent]
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Comparison to geographic map

Undistorted
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OLYHPIC

LI neDrlve [Agrawala & Stolte 2001]
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Hand-drawn route map

Paramount Ranch 8th PLO.2
National Park James M 9th St 0.1
Wood Blvd 0.2

Hotel
Figueroa

LineDrive route map
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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

Announcements

13



A2: Exploratory Data Analysis

Use Tableau to formulate & answer questions

Indexed Gas Prices by Region Over Time

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

lterate as needed

Create visualizations
Interact with data
Refine questions

1994 1996 1998 2000 2002 2004 2006

Author a report
Screenshots of most insightful views (10+)
Include titles and captions for each view

Due before class on Oct 6, 2020

D3 Notebooks for Next Week

Elements

Team Published You Published
Introduction to D3 Making D3 Charts Interactive

You republished 14 hours ago You republished 14 hours ago

14



Interaction between people and
machines requires mutual intelligibility
or shared understanding

15



Gulfs of execution & evaluation

Gulfs

Y ion

Conceptual model Real world

| becuion 2

[Norman 1986]

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]
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Gulf of evaluation

Gulf

Conceptual model:
x,y correlated?

Gulf of evaluation

Gulf

Conceptual model:
x,y correlated?

Real world:

Real world:
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Gulf of evaluation

Gulf

m Real world:

Conceptual model:
x,y correlated?

Gulf of execution

Gulf

Conceptual model:
Draw a scatterplot

t
Real world

Move 90 30
9 Rotate 35
¢ Pen down
S q
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Gulf of execution

Gulf

Conceptual model:
Draw a scatterplot

t
Real world

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 19846]
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Topics

Early interactive systems
Brushing and linking
Dynamic queries
Generalized selections

Early Systems

20
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[Graphics and Graphic Information Processing, Bertin 81]

Bertin Matrices

Research question

!
Table

!

1. Encode table cells visually
2. Group similar rows and columns
to reveal patterns




[Graphics and Graphic Information Processing, Bertin 81]

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

22
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v

[Graphics and Graphic Information Processing, Bertin 81]
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[Grq}:;hics and Graphic Information Processing, Bertin 81
~ RN

y N o
[Graphics and Graphic Information Processing, Bertin 81]
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BelCze
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Basic Pointing Methods

Point Selection

Mouse Hover / Click

Touch / Tap

Select Nearby Element (e.g., Bubble Cursor)
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Basic Pointing Methods

Point Selection

Mouse Hover / Click

Touch / Tap

Select Nearby Element (e.g., Bubble Cursor)

Region Selection
Rubber-band or Lasso
Area Cursors (“Brushes”)

Brushing and Linking

29



Highlighting

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

— —

Brushing and Linking

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

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

30



Brushing Scatterplots, Becker & Cleveland 1982

31



Baseball statistics o wi o5

a | r Log(l+Salary) ol
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Baseball statistics o wi o5
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HHHHHHHUUUDDQUD ’ ol

.
.

i Position

EDDDDDDDDDEE

Baseball statistics ion wi o5
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select high
salaries

avg career
HRs vs avg
career hits
(batting ability)

select high
salaries

avg career
HRs vs avg
career hits
(batting ability)
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Baseball statistics o wi o5
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select high
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Linking assists to positions
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Dynamic Queries

Query and results

SELECT house
FROM east bay

WHERE price < 1,000,000 AND bedrooms > 2
ORDER BY price Dunanic Browser : DC Home Finder

EaNuRbEE Dualling Address City

House 56 S. Capitol St. Beltsville,
House Lincoln St. Beltsville,
House Jones Street Beltsville,
House Jones Streect Beltsville,
Housa Jonas reat Beltsuillae,
House S. Capitol St. Beltsville,
House S. Capitol St. Beltsville,
Condo $. Lincoln St. Laurel, MD
Condo $. Lincoln St. Laurel, MD
Condo Hamilton Street Laurel, MD
Condo Hamilton Streaet Laurel,
Condo S E Laurel,
ondo s. L 2 S Laurel,
Condo Jones 3 Laurel,
Condo Jones Street Laurel,
Condo S. Capitol St. Laurel,
Condo S. Capitol St. Laurel,
vdo Laurel,
Condo 5 2 S Laurel,
Condo Laurel,
Condo Hanmilton Street Laurel,
House 31zt Street Upper Marlboro, HD




Issues

For programmers

Rigid syntax

Only shows exact matches
Too few or too many hits

No hint on how to reformulate the query

Slow question-answer loop
Results returned as table

HomeFinder

The yellow dots above are homes in the DC area for sale
You may get more information on a home by selecti

You may drag the ’A’ B’ distance markers to your
office or any other location you want to liue near.

Select distances, bedrooms, and cost ranges
dragging the correspondlng slider boxes on the right.

Select specific home types and services by pressing
the labeled buttons on the right.

[Ahlberg and Schneiderman 92]

Dynamic
HomeFinder
Reset I Quit I
Save I Print I

Dist to A: [
Dist to B: ‘

Bedroons:

B .

| _-[

Look at:
Hse TH Cnd I

Features:
Grg Fpl I
cAc I New I
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Direct manipulation

Visual representation of objects and actions
Rapid, incremental and reversible actions
Selection by pointing (not typing)

Immediate and continuous display of
results
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