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e “What a curious career”

— Neuvill Mott, Cavendish Professor
of Physics, University of
Cambridge, 1965
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PART I
e HOW I CAME TO BE A GEOGRAPHER



SOUTH PETHERTON.




Compton Way, Compton Road,
South Petherton, Somerset, UK




Exit Street View




LW i
i - r 3. 5 ﬂ
b T o e
PR R et
ol of ...n.lhl I_“I._.-.
! H

X
-

, Somerset,

Taunton

Taunton School










Lo foo
ke Tl (ueaT
a\,ow‘x;n
LR

. (Y
—— O
Boot M Ve
wre? 2
Comnt” R b smention
V}M fes X ] M‘vt‘.«
MM-}P O s K
S ot Ytan art (ol
Tew sy |
£ el k‘“"“b”“""
\mﬂam e bt
lesnst il R
RN b Rl o
gl ‘A atla
i wﬂ,}
4 M Taleg wite
Outuric ~lalol
BT whian Lot
\h.% &, lary=,
e Tl
lgde e
— )
CL/\IW\' t b
el | hoke
1768° qom ¥
o e
SM - pie

MCcMASTER UNIVERSITY

HAMILTON, ONTARIO, CANADA

DEPARTMENT OF GEOGRAPHY
HAMILTON COLLEGE

j\» e i g e Lt S o lew—e ~a1of°141 7.«.4- — e

wesfpoet corannlled 7...-«» ,./PPA;‘AA Al e e cmgochiling wik,

o b et Seed M plolialin forus B owce . T sl

ke a & ol 1 «1W ctirary al & Gl /1] W &;L-/mﬁop ft.u’,l_

5ooe el e coetiios 7.—«M-u—-4;.,«'//.:..«44f—
N S i

¢, e p{,}[pu—»m Tw- Combnits o oloney

Yon ke ol e T Bmsleal” ar Sal ot o
L e O s S L L2
qpasaion .

o e campolefia 11 Ml jppplix b o,

i e ot gl il M e s

L"‘W‘—' ’:WHL-\ ,

P.5. Qer I fogot. We e bomiy ¢ Ra0 Lech ot dusbeter,
600 of sy bt Mo Lghily L e far T e
Sl b bty s, el el LSk - o i dlifuny < Lot





















spatial

erspectives for teaching and research

PART II
e HOW I LEARNED TO LOVE GEOGRAPHY



G()()gle earth

Eye alti 3852t

McMaster University, Hamilton, Ontario, Canada
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A physicist’s reaction

o Gerry Rushton’s Urban Geography

— but the assumptions of Central Place Theory
aren’t true!

— but unless we accept them we can’t progress!
 The objective is not an R? of 1 but to get as
far as possible from an R? of O

— science is like an island of objective purity in a
sea of vague subjectivity
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The morphological approach

 |s this a moraine or a landslide?
— “oh what a lovely fine-grained brown silt”

e Science searches for general truths rather
than unique description
— the Hartshorne/Schaefer debates
— nomothetic vs idiographic
— Varenius’s general and special geography

— place-based analysis
» general principles but varying parameters
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Geomorphology as a science

 More in the style of physics
e Scheidegger’s Theoretical Geography
o Simple, striking geometric patterns
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http://www.flickr.com/photos/banco_imagenes_geologicas/5020977911/



R=pvL/u

R is a constant

p is the fluid density

v is the fluid’s velocity

L is a characteristic length
w 1s the fluid’s viscosity







Stochastic processes

e Horton’s Law of Stream Numbers
— Shreve’s explanation of random topology

e Central places as random point patterns

 Random partitionings of space
— the map as a stochastic process

« Mandelbrot’s fractals
— How Long Is the Coast of Britain?

« Both human and physical processes



May 1967: 2-week workshop on SYMAP at Harvard
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PART III
- TESTING THE GIS WATERS



The University of Western Ontario, London, Ontario,
Canada
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Why the attraction of GIS?

 Why put maps in a computer?
e Dr Chip Ross went to Environment Canada

* Practical applications

— Interest in Ottawa, consulting in Toronto
* locating restaurants for Wendy'’s
» redesigning school catchment areas in London

e Elegant algorithms
o Statistical geometry






Buffon’s needle

« Consider a needle of unit length

— dropped randomly onto a set of parallel lines
unit distance apart

— probability that the needle will intersect a line?

\




Analytical results

p(intersection) = 2/7 = 0.6366

Experimental determination of =
— 5t decimal place

— \npg/np = 10°

- n~10%

lines s units apart, needle length |
—p=2l/ns

relevance to GIS?
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PART V
e WELCOME TO PARADISE
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Information and Analysis

UCSB, The University at Buffalo, the
University of Maine

NSF base funding $10 million 1988 to 1996

Develop GIS as an engine for scientific
research

Promote Its use across the sciences

Increase the supply of people trained in its
use






Gore: Earth in the Balance (1992)

* “| believe we need a Digital Earth, into which
we can embed vast quantities of
geographically referenced information”

e A search engine for Earth-related data
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Gore: Digital Earth speech, 1998

 “Imagine, for example, a young child going to a
Digital Earth exhibit at a local museum. After
donning a head-mounted display, she sees Earth as
It appears from space. Using a data glove, she
zooms In, using higher and higher levels of
resolution, to see continents, then regions, countries,
cities, and finally individual houses, trees, and other
natural and man-made objects. Having found an
area of the planet she is interested in exploring, she
takes the equivalent of a ‘magic carpet ride’ through
a 3-D visualization of the terrain.”
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* Five Platonic solids
— tetrahedron: 4 triangles
— cube: 6 squares
— octahedron: 8 triangles
— dodecahedron: 12 pentagons
— Icosahedron: 20 triangles

TETRAHEDRON







Imagery courtesy of Worldzsat Intl. Inc.
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Imagery courtesy of WorldSat Intl. Inc.
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What should Digital Earth do?

 The use cases of Digital Earth

— “a magic carpet ride”

— a method of communicating science
* mashups

— more visual, intuitive, subjective version of GIS
» search for anomalies, interesting patterns
» search for similarities

— asource of data
» geoportal
 interoperable
 hidden tiling
* intuitive interface
* Creative commons
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Digital Earth as a simulation engine

« A platform for transforming the world
— visualizing the Earth’s future
— In an accessible package
— a child-of-ten interface

— what the Earth used to look like
 and what it will look like in the future
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Broader success

 Engagement of the citizen
— child of 10 in 10 minutes
— citizen as producer and consumer (prosumer)
— neogeography
e A communication medium
— compare “GIS as media”

— presenting the results of global science
 to the citizen, not the shelves of a library

— the full life cycle of Earth data
— past, present, and future



Interoperability of geolocation

e 34 deg 24 min 42.7 sec North, 119 deg 52 min 14.4
sec West (3m)

e 909 West Campus Lane, Goleta, CA 93117, USA
(20m)

« 3811560N, 236150E, Zone 11, Northern
Hemisphere (10m)

« NE 1/4, Section 12, Township 23 Range 5 of the
Second Principal Meridian (300m)

« National Grid reference 11SKU36151156 (10m)

« Visual identification on a georegistered base map
(20m)

* “Mike Goodchild's house” (20m)
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“A spate of burglaries in a Buckinghamshire village had already put
residents on the alert for any suspicious vehicles. So when the Google
Street View car trundled towards Broughton with a 360-degree camera
on its roof, villagers sprang into action. Forming a human chain to stop it,
they harangued the driver about the “invasion of privacy”, adding that the
images that Google planned to put online could be used by burglars.”

http://technology.timesonline.co.uk/tol/news/tech and web/articl
€6022902.ece



http://technology.timesonline.co.uk/tol/news/tech_and_web/article6022902.ece
http://technology.timesonline.co.uk/tol/news/tech_and_web/article6022902.ece

They already know where you are

o Credit, ATM, store preference card
e Mobile phone

* |n-car navigation system
— real-time congestion
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Where Is this headed?

* Not the virtual reality of Gore’s speech
— a separate, mirror world

 An augmented reality

— In which technology provides information that is
beyond our senses

« A world in which physical and virtual realities
are fully integrated

— technology is largely invisible and
Incomprehensible

— a new kind of incomplete awareness, control
— at once exciting, powerful, frightening
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Seven themes

e Constant novelty
— often from outside the field
— from other disciplines

 The emotional dimension
— people love maps
— they clean up an uncertain and confusing world
— digital maps are even cleaner

A Newtonian world

— no quantum, relativistic effects
— arigid frame
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More themes

 Practical

— an academic discipline that is almost always
useful

— an intimate connection to real, practical problems
— a closely related and increasingly wealthy industry
— employment opportunities

e Elegant
— algorithms, topological data structures
— quadtree indexing
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More themes

e A science
— general principles and theories
— solid foundations

— truths to be discovered about
» the geographic world
» the computational world
* the cognitive world

— a tool

« allowing discoveries to be made about scientific
domains where the tool is applied
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and last but not least

 Engages with a love of the real world
— first-hand experience
— physical and virtual exploration
— a period of unprecedented mobility
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And the next 20 years?

e The stream of new ideas will continue
— as new technologies arrive
 We may not know it as GIScience or geomatics

— location may become a transparent part of
systems

o Spatial (and spatiotemporal) will remain special

— spatial dependence, spatial heterogeneity, scale,
uncertainty, privacy, etc.

 Improvements in the technology will allow us to
focus more on:

— the underlying concepts
— the real world that Digital Earth represents
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