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Four scientific paradigms in history
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Jim Gray’s vision on data
Intensive computing




A universal topological pattern — a longtail pattern
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80% trivial versus 1% vital
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Hagerstand project

The Swedish Research Council Formas




Data collection and processing

A six-month GPS data of 50 taxicabs’ positions obtained
automatically by GPS receivers,

Anonymized customer data as to when and where
customers are picked up and dropped off, and

The underlying street network (4 056 natural streets from
a total of 10 439 street segments)
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Human mobility — observed trajectories

http://www.youtube.com/watch?v=5SyXxbU3Feg
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Human mobility — scaling of trail length

http://www.youtube.com/watch?v=hG7DOyzsepsé&feature=player embedded
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Simulation of random and purposive movement

http.//www.youtube.com/watch?v=P_1htVK9D4E
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Data-intensive computing

Under the fourth paradigm, data scale dealt
with is terabytes (102 bytes) or petabytes
(101° bytes)

Google Maps or Google Earth has integrated
terabytes of geospatial data for the world
HOWEVER, these data are in the hands of

o National mapping agencies

o Private companies (e.g., Tele Atlas, NEVTEQ or
DigitalGlobe)

Steve Coast’s vision leads to openstreetmap
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OpenStreetMap (OSM)

= A wiki-like collaboration to create a free
editable map of the world.

Steve Coast

Open Street Map
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Our goal with FromToMap is...

To build up an intelligent routing service
that are

0 based on a novel method for deriving a
fewest-turn-and-shortest route between
two locations Fand T

a using OpenStreetMap (OSM),

o for both route planning and personal
navigation.
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Routes with different turns

Shortest # Fastest
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Computation of fewest-turn routes

A huge graph of 10 millions nodes and 17
millions links for the entire Europe road
networks

about 30 GB memory occupied,;

Even more larger graph of about 50 millions
nodes and 70 millions links for the entire
world road network

about 200 GB memory needed.
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‘ Isochrones for the entire Europe network
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romToMap demo (www.fromtomap.org)

http://www.youtube.com/watch?v=9rSQ_zoKoEA

)
You T"he | | Search Create Account ar SignIn

Home Videos Channels Subscriptions  History Upload

FromToMap demo 2

Hgtory Bockmard:  Took b

B 0 itk o, fromtmen, ongl

i Most Visted W Gettng Started i Labest Headines | Customizs Links [T Frea Hotmal || Windoes Makatplce | Windows Mada 8 windows | [T newsengish = bic ergish om O Rado
Googhe v Moeach -+ - Bl O @ Do =F- @11 S F 7 ddewdd - {Y Bookmaks - 1 - F Check - 4a Trandate - F| autell - 4

It/ wowow fronsbomag.ong,’

I—"r{.}m._]:‘@ Stackhalm SoerchiMep |

Get Directions Isechiomes

(Rugh eliek map b pick up £ and T socabisns) B s

Also avallable: [§ Yeilkng

Drriving directions to Viagatan
ahout 4DOTTSM, W Tuims.

Myrégatan
1 (3 Head SenthEast on Mynsgatan a2km

2 1% Tuer oM &t Rbdhsgeand afier 3 08km
by

3 [ Tu

1 right 3 Radbadiaiget afer 4 0 &km

Teen luft 3t Heskudesgatan afior ) 0.2km
blacks

122km

11.1km \
Dats C0-Bp 54 By Cgan

Subscribe

24 km w
M2 -mﬁmm bt
,._
P —é) 1:54 1246  allil | 360p & | T :;
0 ratings 2 views taujia



A few reflections

Geospatial research should go beyond the data
scale of kilobytes and megabytes.

Do not assume space is normally distributed
(homogeneity), and space with a massive large data
scale is likely to bear enormous heterogeneity
(Goodchild 2009, Anselin 2006) .

OSM can be a benchmark data for geospatial
research.

Following up the third point, geospatial community
should setup a data repository to archive data,
algorithms and source codes which can be shared
among researchers.

18



Thank you for your attention
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