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Part-1: Internet Mapping
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What GIS Can Do?

Integrate many different types of data == =
Spatial data + Non-spatial data
(statistical, texts,..) o

With GIS we can easily: _

Draw maps and visualize spatial S
distributions ‘

Edit and alter existing data
Accurately measure distances and areas
Overlay maps of different themes

Internet GIS for public access.
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Overview:

The Evolution of Internet Mapping
(Internet GIS) 2000 - 2010

Mobile GIS
Wireless
mobile
GIS
Internet GIS
Wired
5 ' = Internet
=
Mainframe GIS Desktop GIS Distributed GIS

More Accessibility

Figure 1.2 A Development Path of Distributed GIS
(Peng & Tsou, 2003)



Overview: Three Kinds of Internet GIS applications

Data, Information, and Knowledge

Three Kinds of Internet GIS
Bicio e Applications
A . > | o . -
A onarag (easy) ¢ On-line data warechouses (data archive)

l e On-line data clearinghouse (metadata)

Information Sharing Applic aEOnS |
casy) e Web-based map display

l Y e Navigation Services

Knowledge Sharing Applications
¢ On-line GIS models
(difficult) e Web-based spatial analysis tools




Sharing Data -

, Data Clearinghouse

Examples: Data warehouse (archive) - SANDAG GIS layers Download:
http://www.sandag.org/resources/maps_and_qis/gis_downloads/admin.asp
(metadata, thumbnail image, Code-explanation, download links) -- HTTP links (easy to set up)
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http://www.sandag.org/resources/maps_and_gis/gis_downloads/admin.asp

Sharing Data -

Data warehouse,

Examples: Geodata.gov (Geospatial One Stop): http://geodata.gov

(Metadata records - FGDC Content Standard for Digital Geospatial Metadata or ISO 19115)
Data download - http links, ArcGIS Server - Geoportal extension
http://www.esri.com/software/arcgis/geoportal/index.html
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http://geodata.gov/
http://www.esri.com/software/arcgis/geoportal/index.html

Sharing Information:

Web Mapping Services and Navigation Services

Google Maps (Navigation, Get Directions) http://maps.google.com
Mashup Maps (hybrid, with JavaScripts) http://geoinfo.sdsu.edu/maps/
ArcIMS (ArcGIS Server Mapping Services) http://cop.resources.ca.gov/cop public/Default.aspx
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http://maps.google.com/
http://geoinfo.sdsu.edu/maps/
http://cop.resources.ca.gov/cop_public/Default.aspx

Sharing Knowledge: On-line GIS models

and Spatial Analysis Services

Very challenging --- very few good examples. (Most of them are “pre-configured” models).
Hydrometeorological Prediction Center http://www.hpc.ncep.noaa.gov/index.shtml
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http://www.hpc.ncep.noaa.gov/index.shtml
http://webhelp.esri.com/arcgisserver/9.3/java/index.htm
http://webhelp.esri.com/arcgisserver/9.3/java/index.htm
http://webhelp.esri.com/arcgisserver/9.3/java/index.htm
http://webhelp.esri.com/arcgisserver/9.3/java/index.htm

Web Examples by the Father of the

World Wide Web, Tim Berners-Lee

http://www.ted.com/talks/tim berners lee the year open_ data we
nt worldwide.html

L — - —

T E D S— TEDTalks : Tim Berners-Lee (2010 University) video BRI

File Edit View Window Help

Tim Bemers-Lee: The year open data went worldwide
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http://www.ted.com/talks/tim_berners_lee_the_year_open_data_went_worldwide.html
http://www.ted.com/talks/tim_berners_lee_the_year_open_data_went_worldwide.html

Volunteered Geographic Information
Ives [/ sharing

I —
L ——

(VGI) for digital arch

Haiti Earth Quake -

Open Street Maps create a very comprehensive GIS layers for disaster
management (Bottom-Up approach)

http://haiti.ushahidi.com/main
http://haiti.openstreetmap.nl/



http://haiti.ushahidi.com/main
http://haiti.openstreetmap.nl/

Categorize Internet Mapping

Services (from a web technology perspective)

1. Commercial Internet Map Server (ArclIMS, ArcGIS Server,
MapGuide, SuperWebGlIS)

2. Free Mapping API (Google Mashup, Yahoo! Local Map
API)

KML files for Google Earth or Google Map.
Open source tools (GeoServer, OpenLayer, MapServer).
OpenStreets Map (Crowd-sourcing open map).

PDF maps (GeoPDF —displaying multiple layers).

N o a koW

Animation and 3D pictures (Mpeg movies, animated gif,
jpeg pictures, 3D maps)



Common Ground Project (2004-2006)

HTTP://www.sdbay.sdsu.edu

Address |€] http://www.sdbay.sdsu.edu/

Download a2 PDF
of all Tutorials?

Obtain a map of
my watershed?

Find water quality
data on my
walershed?

Access GIS maps
and query infor-
mation on water
quality?

Learn about
valuable
educational tools?

Volunteer to
monitor for my
watershed?

Learn about GIS
and mapping?

SAN DIEGO BAY

WATERSHEDS

s,

COMMON GROUND

Voun Lisd o you wetensbed

Home | iAnnouncementsj L

Maps {| Data {| Education {| Project Info | Contact

L

MISSION STATEMEN]

The San Diego Watersheds i
Common Grounds Project was i
created to incorporate data
from water quality monitoring
programs and integrate this
data on a watershed level using
a web-based interactive
application to serve as a broad
communication, education and
decision-making tool; and to }
further develop the region’s
capacity to understand and
assess processes affecting

our waler resources.

What are the four goals }

of the program?

Learn QUICK LINKS
About Your Timeline
Watershed Ecological Resources

San Diego Bay Walersheds
More Info... !

. Jowurney Zﬂwugﬁ
Zl 4 WetersbeA. ..

Walershed Video

“»ﬁ& Got Maps?
29& Mapping Tools

PROJECT TEAM & GRANT INFO

THE CITY OF SAN DIEGO oRgaRATSY

Watershed Lesson
What is GIS?
Project Swell

Educational Resources

Volunteer Info
QAPP

Training Manual

Volunteer Video
Coastkeeper Hislory Video
Glossary

Beach Report Card

o
COASTXEEPER
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Baja-Eco-Info Mapping Tool (2009)

geoinfo.sdsu.edu

arre Map O ¥ Blackboard SDSU 2§ iGoogle
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http://geoinfo.sdsu.edu/baja
http://geoinfo.sdsu.edu/baja

Free Mapping APl (Google Mashup, Yahoo!

Local Map API)

http://geoinfo.sdsu.edu/baja _onlinemap/ AJAXtechnology (live demo, created by Rick
Kim —SDSU Ph.D. student) - a good example of “Mashup” Maps).

The GeoMashup Web Mapping Tool This Web Application is based the Summit ExtMap -
Mashup Framework in the Code Gallery.
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http://geoinfo.sdsu.edu/baja_onlinemap/
http://geoinfo.sdsu.edu/baja_onlinemap/
http://geoinfo.sdsu.edu/baja_onlinemap/
http://geoinfo.sdsu.edu/baja_onlinemap/
http://geoinfo.sdsu.edu/baja_onlinemap/

Client Side: Mashups

(hybrid web mapping services)

(Combine all functions / services together
at once) - Synergy

Map Server -A Map Browsers
Map Server-B {% I\/Iash-up Maps [:'> &
Data Server-C / Users
Show up all together ﬁ
(hybrid functions) Map Users

Can add more contents to Mashup Maps
(Volunteer Geographic Information —
VGI)




Baja-Eco Mashup Framework

Google docs
< el
Data & Map Service B
Administrator : >

K3 SAN DIEGO STATE f
UNIVERSITY

‘@ ‘ ' 27 Google Maps API
25
o

kel
|

ArcGIS Map Services

(SDSU Geolnfo Server)




Water Quality: Google Map Marker
GIS layers: ArcGIS Server Mapping Services
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Spatial Query functions in Google

Map and change backgrounds
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The Future of

Internet Mapping




The Dynamic Change of Web

Technology --- as a Moving Target!

Can we read the digital map from this
floppy disk (5%-inch) today?

Web technology changes

much faster than floppy
disks!




Cyberinfrastructure (the next generation of Internet)

Enables Knowledge Sharing and Archive

Geospatial cyberinfrastructure integrates high-
performance computing resources, interoperable

Web services, and sharable geographic knowledge to
facilitate the advancement of geographic information
science (GlIScience) research, geospatial technology, and

geographic education.(zhang and Tsou, International Journal of
Geographical Information Science, 2009)

NSF TeraGrid
Extensible Terascale Facility

Grid computing
Cloud computing
Web portals

ernal Off Premises vird Party
Cloud Computing TYPeS . reessumem v



The Future of Geospatial Cyberinfrastructure

(Cloud Computing + Grid Computing)

(capacity - reliability and performance)

High performance data / processing centers: Cloud computing + Grid computing
visualization, calculation, and storage resources

VIaPISENRVIGCES .
¥ Software as a Service

D ALAISENVIGES (SAAS)
ANAIVSISISERVIGES

Client-side interfaces

Web Portals + Mashups " ,' - %




Other Internet Mapping new directions:

Google Fusion Table (replacing Google
Docs and Google spreadsheet map).

Mobile GIS applications (iPhones and
Android phones) and iPad!

Volunteered Geographic
Information (VGI)




Build-in Maps (upgrade the O.S. to 3.0 or higher to
get the street view function). SDSU Campus map

Example (developed in August, 2010) by two CS
Maps AroundMe Google Earth earthscape Students

‘urbanspoon
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HOMES UTE

Urbanspoon HealthMap Homes.com Locator

TSR]

TWC Fandango foursquare WhitePages
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WeatherBug Zillow Twitterrific UCSanDiego

Access Elevaor
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Crowdsourcing GPS navigation
systems
oniPad: Waze
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TED: Blaise Aguera y Arcas demos

augmented-reality maps

http://www.ted.com/talks/blaise aguera.html

Speakeorn

TALKS

Blaise Aguera y Arcas demos augmented-reality maps
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http://www.ted.com/talks/blaise_aguera.html

PART —1: Conclusion

Geo Web (Internet GIS)
IS the next generation of Web.

We need to adopt a new attitude toward the

creation of open and user-centered web
mapping applications.

The goal of Internet GIS (Web mapping) is for
sharing knowledge (not just information) in an
open and collaborative environment.




Part-2: Mapping the Internet

Using GIS as the tools to map the Internet
(New NSF CDI project. Award # 10282177.

[1tle: Map
\/]SUEJJJZJHCJ |
patiotemporal Dynamics of Global Diffusion of

2as and the Semantic Web. NSF, Division of
mputer and Network Systems



NSF Cyber-Enabled Discovery and
Innovation (CDI) program.

Pl. Dr. Ming-Hsiang (Ming) Tsou (Geography) mtsou@mail.sdsu.edu
Co-PI: Dr. Dipak K Gupta (Political Science), dgupta@mail.sdsu.edu
Co-PI: Dr. Jean Marc Gawron (Linguistic), gawron@mail.sdsu.edu
Co-PI: Dr. Brian Spitzberg (Communication) spitz@mail.sdsu.edu
Senior Personnel: Dr. Li An (Geography) lan@mail.sdsu.edu
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Semantic Web
Information
Databases

Raw Text
Databases

Publicly Engines N T Geo-location "\l = --------
Accessible Combine all search & Semantic (i.e., keywords +
Websites (e.g. Qoogle, results (ranking, Mapping place-names + geo-
— titles, contents, and locations converted

URLs) from URLs/place-

names)

Domain Expertise

Visualization Maps &
Analysis

(Political Science,
Linguistics,
Communication)

(GIS tools, gazetteers,
cartographic methods,
space-time analyses)

Enhanced Search

(Keyword clustering, key phrases, concept nomenclature,
thesaurus development)

The Semantic Web Automatic Reasoning and Mapping System (SWARMS) framework
(Ming-Hsiang Tsou, Jean Mark Gawron, Dipak Gupta, Brian Spitzberg, Li An, San Diego State University, 2010°)



Semantic Search (text search)

(under-development now)

Web Robots (crawlers) —
Search/ldentify keywords on these
pages (search results):

SDSU, CSU, President Weber, Aztec

(Analyze if these keywords have any
“spatial meanings” or “spatial
connections”.)

SDSU --> campus location
(address)
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IlRank

Search Engine |Keyword

|Search Date URL Title

1 Google San Diego Wildfire 2007
2 Google San Diego Wildfire 2007
3 Google San Diego Wildfire 2007
4 Google San Diego Wildfire 2007
5 Google San Diego Wildfire 2007
6 Google San Diego Wildfire 2007

1/11/2010 http://en.wikipec October 2007 California wildfires -
1/11/2010 http://sosdfirebli Wildfires 2007

1/11/2010 http://map.sdsu. Internet Mapping Services for San
1/11/2010 http://www.sign: San Diego Fires 2007 - Informatior
1/11/2010 http://www.msn 5. California fires destroy hundred:
1/11/2010 http://helpsandic Help in San Diego: Wildfires 2007
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-117.076
-117.101

-97
-122.057

208.80.152.2
94043 74.125.95.191
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Space-Time Analysis (HiN1 examples)
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Creating Information Landscape
Change the web search engine from “data mining” to

“information mining"
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Distribution Patterns of Hurricane (green),
“Swine flu” (red), and “San Diego Wildfire” (yellow).
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Creating a 3D Information Landscape
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Search Keyword:

*Chile miner-
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Inspiration?

Understanding information diffusion and
acquisition patterns in response to disasters
and epidemics may significantly facilitate
intervention responses, and eventually,
prevention responses.

Marketing potentials.

Help us to better understand the “collective
thinking” of human beings and minimize
misunderstandings between different groups
and people.



