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Exploration: a slow process

® 10 km horizon
— 100 km/day covers 2000 km?/day
— 350,000,000 km? of oceans
— 150,000,000 km? of land
— peaked in 19t Century
— completed in 20t
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Exploration continues...

= The few remaining places
— caves
— the ocean floor

m Greater detall
— Vespucci's spatial resolution
— exploring microbiology
— the Antarctic Dry Valleys

m Personal discovery
— standing on Everest
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World Geodetic
System of 1984

a=6378137m

1/f = 298.26

N\

Clarke Ellipsoid of 1866
a=6378206 m
1/f=294.98




Three technologies

m Remote sensing
— viewing the Earth from above

m Geographic information systems
— digital representations of the Earth

m The Global Positioning System
— direct measurement of location
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1) Tan composite shingle roof 2) Red tile roof

3) Wood shingle roof 4) Asphalt road

5) Concrete road 6) Parking lot

— 7) Green vegetation (grassland) 8) Bare solil (construction site)
9 Grey-brown tile roof (cedarlight)




200 Meters

Fire Hazard Risk

California Department of Fire (CDF):
- Firerisk

.| Norisk

" Road network

g Wood shingle roofs
mapped from AVIRIS data










Geographic information
system

m System to acquire, store, transform,
analyze, display, share, archive
geographic information

m Geographic information

— information about the specific
characteristics of places on or near the
Earth’s surface

— <x,Zz> where x is a location in space-time
and z is some set of general properties



Standard coding schemes

= Music: MIDI, MP3

m Images: JPEG, TIFF, GIF
m FAX: CCITT

m Text: ASCII

= Planet Earth: ?
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0-3200 peopledane
201 -300 peopledane
301 - 400 peopledane
401 -500 peopledane
201 < peopledine
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Directions Distance
1:Start out going East an HEMLEY ST towards WARREN ST, 0.1 miles
(0.1 k)
2:Turn RIGHT onto WARRER ST, 0.0 miles
0.1 km)
3:Turn RIGHT onto CHELSEA 5T, 0.0 miles
(0.1 k)
d: CHELSEA ST becomes CHELSEA ST/CITY S0 0.1 miles
(0.1 krn)
S:Turn RIGHT anto CITY SCYNEW RUTHERFORD AVESSR-99 M. 0.0 miles
0.1 km)
6:Stay straight to go anto NEW RUTHERFORD AWVE/SR-99 N, 0.2 miles
(0.3 krn)
T:Turn SLIGHT LEFT onto SR-29 M. 0.4 miles
(0.6 km)
8:Turn SLIGHT LEFT onta 5R-99 N/RUTHERFORD AWE. 0.1 miles
(0.1 k)
9:Turn SLIGHT LEFT anto SR-99 M. 0.3 miles
(0.4 krr)
10:Turn SLIGHT LEFT onto SULLIAN SQUARE OPAS. 0.4 miles
0.7 km)
11:Turn SLIGHT LEFT onta MYSTIC AVE. 0.7 miles
(1.1 krn)
12:MYETIC AVE becomes MYSTIC AVE/SR-38 M. 1.2 miles
(2.0 krn)
13:Turn LEFT onto HARWARD ST. 0.6 miles
(1.0 k)
14:HARWARD ST becomes WARNER ST. 0.2 miles
(0.3 k)
15:Tum RIGHT onto POWDER HOLUSE S04, 0.1 miles
0.1 km)
16:Tum RIGHT anto BROADWWAY . 1.0 miles
(1.6 k)
17:Turn LEFT onto ALEVWIFE BROCIK PR /SE-16. 0.4 miles
(0.7 k)
18: ALEWWIFE BROODK PKWY/SR-16 becomes ALEWIFE BROOK, 0.4 miles
Pl fSR-16/U5-3. 0.7 km)
19:Take CONCORD TURNPIKES/SR-2 WY, 4.7 miles
7.5 k)
20:Take the WALTHAM ST. exit, exit number 548, towards LEXINGTOM. 0.2 miles
(0.3 km)
21:Merge onto WWALTHAM ST 1.9 miles
(3.0 km)
22:Turn RIGHT onta MASSACHUSETTS AVE/MASS AVE/SR-224. 0.0 miles
(0.0 krn)
Total Distance:|12.9 miles (20.8 km)
Estimated Time: 24 minutes
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Home | Ab
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» Table of Contents:
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» Bibliography
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Srmart mobs emerge when communication and computing FHH
technologies amplify human talents for cooperation. The
impacts of smart mob technology already appear to be both
beneficial and destructive, used by some of its earliest adopters to support democracy and by
others to coordinate terrorist attacks. The technologies that are beginning to make smart mobs
possible are mobile-communication devices and pervasive computing - inexpensive
microprocessors embedded in everyday objects and environments. Already, governments have
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Location-based games

= Played on location-enabled devices
— cellphones
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Site Map False Alarm

Suspected car bomb turns out to be tracking device

Photo of the Day

By BREADEM BUMNCH
pawered by ftarm Staff Writer

ZAP .
o e A device that appeared to be a homb on @ vehicle parked autside Simpson's Hardware and

. Sports on Wesmark Boulevard kept local and state authorities busy for nearly four hours Friday
hefore the object was found to be a tracking system placed on the car by the driver's wife.
Movie Listings

Sumter Police Chief Patty Patterson said police were called at 3:23 p.m. when a sales
representative for Simpson's Sales Co., who was delivering an order of Browning firearms, spotted
a suspicious package on the undercarriage of his Cheyvrolet Suburban as he came out of the store.

After a preliminary inspection indicated to authorities that the dewvice could be an explosive,
surrounding businesses were ordered closed and authorities evacuated the area within a mile of
the wehicle.

Described as a "very professional-looking device," the object was thought to be several sticks of
cynamite with a remote detonation transmitter attached. The entire device, authorities said, was :

2 : Aorobot fram the Shave Air Force Base bomb
attached to the vehicle with duct tape- squad approaches a Chewrolet Suburban in arder
Hours later, Patterson said, authorities learned from a call by the Flarence man's wife that she to geta closer look at the truck Friday afternoan.

had placed the tracking device on the car 5o she could keep tabs on her husband. The wire hanging below the Suburban was

Soon after thednital 911 call, local police were joined by several dozen safety workers from Shaw sennestedto atracking device believed to be 2
Air Force Base, the State Law Enforcement Division, Sumter Fire Departient, Sumter County bomb.

Emeraency Medical Services and the Sumter County Department of Public Sarety.

Chris Moors Jf The [fsm
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Does geographic information
have general properties?

m The laws of GlScience

m Properties that can inform system
design



Tobler’s First Law of
Geography

m All things are related, but nearby things are
more related than distant things

— Tobler, W.R., 1970. A computer movie simulating
urban growth in the Detroit region. Economic
Geography 46: 234-240.

= Interpolation from limited observations
— the nightly weather map

m Facts about areas
— rather than facts about points



Other laws?

m A fractal law

— the more closely you look the more detail
you see

— additional detall is revealed at a predictable
rate

= How will information partition across
scales?



Australia
Log(L{s}j=-13Log{s)+14
South Africa
LogL -4 Loy s]

Germarny
Log(L

Log(L{s))

Great Britain
Log({L

Portugal

w  LoglLis)
n R




Objects and fields

= Two ways of conceptualizing
geographic variation
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An uncertainty law

m It Is Impossible to measure location on
the Earth's surface exactly

m All geographic data will be uncertain to
some degree
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A grand challenge of GIS

m To create useful, comprehensive digital
representations of the enormous
complexity of the Earth’s surface in the
limited space of a digital store, using a
binary alphabet



“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.”



Is Digital Earth feasible?

= 500,000,000 sg km

— 5 million at 10km resolution
—500,000,000,000,000 at 1m resolution

6081866 kDgryecrs(ls



The LS ratio

m Computer screen - 1000

m Digital camera - 1500

m Remotely sensed scene - 3000
m Paper map - 5000

® Dimensionless

m Log,,L/S in range 3-4

= Human eye - 10,000



The quadtree

m Recursive subdivision
— variable depth depending on local detail




Grids on the globe

m Impossible to tile a cu
squares

= Five Platonic solids
— tetrahedron: 4 triangles
— cube: 6 squares
— octahedron: 8 triangles
— dodecahedron: 12 pentagons
— Icosahedron: 20 triangles







Vv

—

- AA

Octahedron: 1 base 8 digit plus unlimited base 4 digits




Discrete global grid
based on the
lcosahedron (20
triangles, 1:4
recursive
subdivision)

Ross Heikes and
David Randall,
Colorado State
University

Construction of a simple Icosahedral grid

a) Suppose we have an icosahedron inscribed inside of aunit sphere.

h) Bisecting each edge forms 30 new vertices, and partitions each equilateral face into
four pieces.

¢) Project the new vertices onto the unit sphere.

d) Bisect and partition again.

e} Project again.

f) And so on.... The result is a sequence of polvhedrons that increasingly approximate
the sphere.

a)




Imagery courtesy of Waorld3at Intl. inc.



_____,,./ Geofusion

Imagery courtesy of WorldSat Intl, Inc,
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