EXPLICITLY REPRESENTING
CHANGE IN ANIMATED MAPS
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motivation

I Breeding Range
Wintering Range

What is the best way to
visualize bird migration?

Buff-breasted Sandpiper

| 7
INTRODUCTION BACKGROUND DESIGN EXPERIMENT RESULTS IMPACTS QUESTIONS




animated maps

...must create a sense of motion.

“Humans are particularly
sensitive to motion.” (vaceachren 1995)

“motion is indeed an attention-
focusing characteristic of visual

INHERENT CHOICE ?
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animated maps

January

...must create a sense of motion.

“Humans are particularly
sensitive to motion.” (Maceachren 1995)

landshape.org/enm/category/publication/media/

INHERENT CHOICE mummmmm) MAP ANIMATIONS
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change

..must also create a sense of change.

Munchies®
“Animated maps aid in the , : Sales Volume
identification of change.” @iok 1999) y : ¥ Change: 1984-89
“ . 3 -100% to -50%

-50% to 0%
0% to 50%
B 50% to 200%

FIGURE 18. A change map showing rate of change by state.
(Monmonier 1990)
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Tom Auer

Explicitly Representing Change in Animated Maps

bivariates

=] MapTime - [1950-1990 Static Map] [~ [ 4]
|=| File Data Properties JTools Animation Window Help B

EleR &) QR =l [a ) W, |

mmpﬁhmaﬁcbhﬁwﬂrﬂmZ#dn[npﬁnn..riﬂmm]

using MapTime. Red and blue circles represent population decreases and increases
& Map P pop

COLOR PLATE 1.3. A change o
attern was not revealed in an ani-

between 1950 and 1990, Note the di ive region of population losses in the northeast; this
mation of the data over this time . (Courtesy of Stephen C. Yoder.)

“...this pattern was not revealed
In an animation of the data over
this time period.”
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bivariates

=] MapTime - [1950-1990 Static Map] [~ [ 4]
|=| File Data Properties JTools Animation Window Help B

=) @EH & R =l-]A] 2l f 7R M. |

mmpﬁhmaﬁcbhﬁwﬂrﬂmZ#dn[npﬁnn..riﬂmm]

COLOR PLATE 1.3. A change map created using MapTime. Red and blue circles represent population decreases and increases
between 1950 and 1990, Note the distinctive region of population losses in the northeast; this pattern was not revealed in an ani-
mation of the data over this time period. (Courtesy of Stephen C. Yoder.)

“...proposed shading the interior
of the circle to represent the
degree of change.”

“...this pattern was not revealed
In an animation of the data over
this time period.”

| z
INTRODUCTION BACKGROUND DESIGN EXPERIMENT RESULTS IMPACTS QUESTIONS



guestion

Does explicitly representing both the
magnitude of temporal point data and the
magnitude of change between frames in the
data of an animated geographic time-series

enable users to quickly, easily and accurately

answer guestions about patterns of change?
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selective attention theory

Definition : “...a way of measuring the perceptual grouping of features in
a visual image.” (Nelson 2000)

never always

SEPARABLE CONFIGURAL INTEGRAL

Independent Interdependent
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symbols
UNIVARIATE BIVARIATE

hue-saturation

NON-CHANGE CHANGE
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Low High
Sightings

Low High Separable
Sightings

Low High
Sightings
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data

A‘vi Elﬂ l Search
Knowledge
Network

Home Contribute Datasets Download Features

—— =

The goal of the AKHN is to understand the patterns
and dynamics of bird populations across the
Western Hemisphere.

Partners
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data

Law High
Sightings
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maps
DESIGN ELEMENTS

Legend: Unclassified
Temporal Legend: Linear (with “Rewinding” screen)

Spatial Extent: Lower 48 & S. Canada
Spatial Resolution: 100km grid cells

Temporal Extent: One Year I
Temporal Resolution: One Week
Temporal Smoothing: [0.2/0.6/0.2]

ow High
Sightings

Frame Rate: 500ms/frame (2 fps)
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tasks

Four categories of tasks about...

...trend in Value
(number of sightings per location)

...trend in Geography
(number of locations)

"Over time, the trend in the number of
locations showing POSITIVE CHANGE is
REMAINING ABOUT THE SAME."

""Over time, there is more increase
in NUMBER OF SIGHTINGS PER

LOCATION than in NUMBER OF
LOCATIONS."

] L] ] ] ] ] L] ] (] =
INTRODUCTION BACKGROUND DESIGN EXPERIMENT RESULTS IMPACTS QUESTIONS




build

SURVEY ORDER GROUPS
Legend & Format Info Each participant put into one of
five groups.
Pre-test (3) Univariate Non-Change

Univariate Change (Hue)
_ - Univariate Change (Orientation)
Main Animations (24) Bivariate Integral

Balanced Latin Squares Bivariate Separable
Six of each Task
Half Agree/Half Disagree '~ '

Practice Animations (4)

Entire survey coded from scratch in Adobe ActionScript 3.0 for Flash.
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build

|~ [dobe Fiash Playesd = [=]%]

File ‘“iew Contral Help

Pre-Test 1 (of 3) - Question 1 (of 1)

Please read the statement below and click the letter for the
answer that you believe best completes the statement and
then click submit.

Over time, the trend in the
number of bird sightings is:

CLICK TO START

Ly ]

oW Hig
Sightings

SUBMIT
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Tom Auer

eluie e AT

File ‘“iew Contral Help
Pre-Test 1 (of 3) - Question 1 (of 1)

Please read the statement below and click the letter for the

answer that you believe best completes the statement and
then click submit.

Over time, the trend in the
number of bird sightings is:

INCREASING

DECREASING

ABOUT THE SAME

.

Low Hig
Sightings

SUBMIT

|| ?
INTRODUCTION BACKGROUND DESIGN EXPERIMENT RESULTS IMPACTS QUESTIONS




build

| b= pE LB

File ‘Wiew Contral Help

Practice Animation 1 (of 4) - Question 1 (of 2)

Qver time, the trend in the
number of bird sightings at initial
locations is INCREASING.

CLICK TO START

On a scale of O {low agreement) to 10 (high agreement), please select the number that best
matches your level of agreement with the above statement by clicking on the corresponding
number at right.

SUBMIT
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build

Practice Animation 1 (of 4) - Question 1 (of 2)

Qver time, the trend in the
number of bird sightings at initial
locations is INCREASING.

.

Low High
Sightings

L HOV

MAY EP AN

0 2 4 6 8 10

] Wery Strongly  Disagree  Agree Strongly Wery
Strongly  Disagree Agree Strongly
Disagree Agree

On a scale of O {low agreement) to 10 (high agreement), please select the number that best
matches your level of agreement with the above statement by clicking on the corresponding
number at right.
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Practice Animation 1 (of 4) - Question 2 (of 2)

How certain are you
of your answer?

Definitely Fairly Somewhat Somewhat  Fairly Definitely
Uncertain - Uncertain  Uncertain =~ Certain Certain Certain

On a scale of O (least certain) to 10 {most certain), please select the number
that indicates your certainty in your previous answer by clicking
on the corresponding number at right. SUBMIT
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pilot

GOALS

Evaluate:

]
INTRODUCTION

Interface
Design
Language
Tasks

Dynamic Variables

L]
BACKGROUND

] ]
DESIGN

METHOD
“Free-form Response”

Participants:
20 Grad Geog Students

10 GIS
10 Non-GIS
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main

METHOD

Recruit 125 Penn State undergrads. (only 38 so far)

Have them take the survey.
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preliminary
VALUE TASKS
9 - - 18
8 - \ - 16
_ Mg 4 - - 14
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T - - 3
0 : : 0

UniHC UniCHue UniC  Bivint  Biv Sep
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EXPECTATIONS

Least Successful
Most Successful
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preliminary
GEOGRAPHY TASKS
10 ~ - 14
g_
- 12
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Hue Orient

EXPECTATIONS

Most Successful
Slowest
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preliminary
CHANGE TASKS
9 - - 16
8 - o= - 14
E?_ - 12
- 6 - o
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preliminary
VS. TASKS
g - AGREEMENT
DIFFERENCE
?‘ =
ﬁ =

niNC UniCHue WUniCOrient  Bivint Biv Sep

EXPECTATIONS

Location Focus
Value Focus
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recommendations

Task Dependent!
Animations are strongest with trend type tasks.

Focus: Value as strong as Geography

Should select a form that works for both.

Univariate Non-Change

Univariate Change Hue and Bivariate Integral are faster.
Value tasks may be harder.

Otherwise... S lghtings
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outcomes

Integrated perception may help users
understand interdependent variables.

Separable attention may result in a
significant increase in reaction time.

Need to test different
variable relationships.

Results could change!
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thanks...

Committee

DEMARTMENT OF

@& (;EOGRAPHY

PART OF THE COLLEGE OF
EARTH AND MINERAL SCIEMCES
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