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CS225: Spatial Computing

Geovisualization



Visual Perception UCR

» Learning Styles & Personality Types: Visual, Auditory,
Kinesthetic













Geo-Visualization UCR

»  What iIs the ratio between areas of Africa and
Greenland?




Geo-Visualization UCR

»  What iIs the ratio between areas of Africa and
Greenland? 14:1




Map Orientation and Projections

»  Mapping a 3D globe on a flat 2D plane

R


https://www.youtube.com/watch?v=kIID5FDi2JQ

Map Orientation and Projections UCR

»  Mapping a 3D globe on a flat 2D plane
» https://www.youtube.com/watch?v=klID5FDi2J0O



https://www.youtube.com/watch?v=kIID5FDi2JQ

Map Orientation and Projections

A X o
w\ J
G T i

A

‘Q

PR, Y

3 ‘




oje

ctions

Map Orientation and Pr

ANTART T

THE

WORLD

UPSIDE DOWN ————
o x




Map Orientation and Projections
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North Korea’s missiles

At least 1,000 of various types, according to
South Korea's defense ministry

Key arsena |

Taepodong-2 First successiul launch December 12, 2012
(Unha-3 rocket based on same system)

1|uin Bl sy 6,700 km

Taepodong-1 Tested 1998 (failed)
DE T 2,500km

UCK
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I\/Iap Orlentatlon and Projections

UCR

North Korea’s missiles

Original
At least 1,000 of various types, according to E
s«mm&mmwy




Why?

> Why visualization?
Get insights
Come up with hypotheses
Detect the expected, and discover the unexpected ®

R



Why?

> Why visualization?
Get insights
Come up with hypotheses
Detect the expected, and discover the unexpected ®

High-High
High-Low
Low-High
Low-Low
Not Sig.
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Applications K

»  Mapping
With all map applications throughout history

» Decision making
E.g., disease outbreaks, crimes, etc

Real-time monitoring
E.g., traffic, security, etc

» Scientific analysis
E.g., climate change, vegetation analysis, etc

v



Geo-visualization Element

» Three elements
Data: what to visualize?
Location: where to put data?
Visualization scheme: how to visualize?

17

R



Geo-visualization Element UCR

» Three elements
> Data: what to visualize?
> Location: where to put data?
> Visualization scheme: how to visualize?




Geo-visualization Element

» Three elements

Data: what to visualize?
Location: where to put data?

Visualization scheme: how to visualize?

SECOND EDITION

The Visual Display

EIVWARLD I, TUFTE

of Quantitative Information
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Interactive Maps

> MapD interactive demos
Tweet map: https://www.mapd.com/demos/tweetmap/

Q . Search hashtags and tweets...

N TWEET mAP

D

Feb 2,2018

1,600,000
1,000,000

500,000

LANGUAGE

W English
170,622,332

W Portuguese
51,974,836

i Spanish
36,911,867

' Undetermined
32,178,937

Japanese
22,978,291

W Arabic
13,644,130

Turkish
13,414,995

W Tagalog
9,539,453

Learn more about MapD

B Indonesian
9,111,741

May 1, 2018

French
6,676,715

TOP HASHTAGS

#iheartawards

#bestfanarmy

462,436

#premiosmtvmiaw
#trndnl

#bbb18

#btsarmy
#nowplaying
#exol

196,345

#repost

#photo

#love
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https://www.mapd.com/demos/tweetmap/

Interactive Maps UCR

> MapD interactive demos

> US Census:
https://www.mapd.com/demos/census/#/dashboard? k=uh03oy

hh MAPD 3,147,005 of 38,601,051 rows
Y o ACS PUMS Census (2000-2015) . [T
FILTERS CLEAR

# ipums_2000_2015 SHARE

Geolocation Y Population Growth
f2015. . snamsgnl
{ North 2014 318,857,056
¢h A lan it 2013 316,128,839
o 2012 313,914,040
i Ucear
‘ It 2011 311,591,919
) 2010 309,349,689
2009 aN7 00k 556 =
....- - Mexico o Mapbox 0.0 oM ooMm 50M 00M oM M

Cu
586,10% 34,860,517 © Mapbox ® OpenStreetMap Improve thismap 4

Age Income

|TTTH -

Income

Population
Population

Age

Marital Status

Sex

- | N


https://www.mapd.com/demos/census/#/dashboard?_k=uh03oy

Interactive Maps

»  Pan and Zoom (in interactive views)
Pan: change your data focus on same spatial view level
Zoom: change your spatial view level

22
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Interactive Maps K

»  Pan and Zoom (in interactive views)
Pan: change your data focus on same spatial view level
Zoom: change your spatial view level

» Linking and Brushing (in multiple views)
Linking: highlight certain part of data in all views
Brushing: dynamic linking (linking + panning)
This happens when you have multiple distinct views, e.g., a map,
a table, and a graph, or a set of temporally partitioned views

23



Interactive Maps K

»  Pan and Zoom (in interactive views)
Pan: change your data focus on same spatial view level
Zoom: change your spatial view level

» Linking and Brushing (in multiple views)
Linking: highlight certain part of data in all views
Brushing: dynamic linking (linking + panning)
This happens when you have multiple distinct views, e.g., a map,
a table, and a graph, or a set of temporally partitioned views

» Specification of interactive visualization
200 ms response time (controversial)

24



Visualization in Virtual Reality K

» » o) 1:30/4:16



https://www.youtube.com/watch?v=u76ww3NJFgE

Big Spatial Data Visualization

>

New challenges come with big volume data
How to put data on the map?
How to aggregate large data?
How to process large data?

26
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Big Spatial Data Visualization

> New challenges come with big volume data
How to put data on the map?
How to aggregate large data?
How to process large data?

> High velocity
High velocity data visualization exploits pre-materialization
Still active research is on-going

27
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UCK

esigning an Effective Visualization

Need to take human perception into account (orientation)
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Designing an Effective Visualization /LR

> Need to take human perception into account (projection/colors)




Designing an Effective Visualization CK

> Need to take human perception into account (projection)

30



Designing an Effective Visualization K

»  Communicate the right message

Worldmapper Popula.tion Cartogram 2011 created by Benjamin D. Hennig, University of Sheffield - www.viewsoftheworld.net



Designing an Effective Visualization

» Consider conflicted entities
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Designing an Effective Visualization

» Consider conflicted entities
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Designing an Effective Visualization K

»  Human perception is sensitive to:
Sizing
Colors perception (color choice, clarity, etc)
Conflicted entities (names, borders, etc)
Values, e.g., population vs population density
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Designing an Effective Visualization

»  Human perception is sensitive to:
Sizing
Colors perception (color choice, clarity, etc)
Conflicted entities (names, borders, etc)
Values, e.g., population vs population density

» Visualization confusions might be caused by:
Too many colors
Inconsistent scales
Wrong chart types (e.g., continuous chart on discrete data)

35
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Credits UCR

» Prof. Luc Anselin’s lecture
> https://www.youtube.com/watch?v=KJFESSETODiw

36


https://www.youtube.com/watch?v=KJFSSET0Diw

