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Web cartography

* Examine history of the WWW

* Maps and the web, and how they developed

* New capabilities, data, search, distribution, interaction
* The evolution of the client-server model

* Mobile computing and the web

* The GoogleMaps/Earth Era

e Spatially enabled Location-based services and maps
 What next?



Early Internet History

J.C.R. Licklider of MIT, then DARPA, first proposed a global
network of computers in 1962. Predicted interactivity, GUIs

Leonard Kleinrock of MIT and later UCLA developed the theory of
networks and packet switching

Lawrence Roberts of MIT connected a Massachusetts computer
with a California computer in 1965 over dial-up telephone lines

Kleinrock's packet switching theory was confirmed.

Roberts moved over to DARPA in 1966 and developed his plan for
ARPANET




THE ARPA NETWORK
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Y Neoes

(Courtesy of Alex McKenzie)

T

Leonard Kleinrock demonstrates how the first
Internet communication was made with the help
of an Interface Message Processor machine at
his office at the UCLA Computer Science
Department in Los Angeles
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Simple beginnings

ARPANET brought online in 1969 B i 1437 s
Initially connected four major computers at unlversmes 1 the

southwestern US (UCLA, Stanford Research Institute, UCSB, and the
University of Utah)

1970, MIT, Harvard, BBN, and Systems Development Corp in Santa
Monica, Cal. were added.

1971, Stanford, MIT's Lincoln Labs, Carnegie-Mellon, and Case-
Western Reserve U were added.

Also, NASA/Ames, Mitre, Burroughs, RAND, and the U of lllinois
plugged In.

First message: Charlie Kline at UCLA sent the first packets on
ARPANet as he tried to connect to Stanford Research Institute on Oct
29, 1969

The system crashed as he reached the G in LOGIN!
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Important landmarks

E-mail 1972 (Ray Tomlinson of BBN selects @) When Tomlinson showed it to his L

colleague Jerry Burchfiel, Tomlinson said "Don't tell anyone! This isn't what we're supposed to be working on."

Telnet, ftp 1972-3

Ethernet 1974, outgrowth of Bob Metcalfe's Harvard dissertation on
"Packet Networks."

— The dissertation was initially rejected by the University for not being
analytical enough

Frederick G. Kilgour of the Ohio College Library Center (now OCLC, Inc.)
led networking of Ohio libraries during the '60s and '70s.

TCP/IP develops 1970s onward

BITNET connected IBM mainframes around the educational community
and the world to provide mail services beginning in 1981 (includes
listserves)

1986, the National Science Foundation funded NSFNet
1989 Archie, WAIS




Point A

Topology of a Packet-Switched Network

SN

Packet switching

SN = switching node

//-' FPaint B

Protocols
Send/Acknowledge
Wrapper: target

|IP address

Divided content
Handshake
Header, Path



Web landmarks

* Gopher (distributed document search and retrieval

network protocol )
— Used hyperlinking features
— Replaced by HTTP protocol

Librarr Services

Tniversitr Services

4]

 Later tools built upon HTTP: e.g. Mosaic, Mozilla

« Mosaic was developed at the National Center for
Supercomputing Applications (NCSA) beginning in late 1992

 NCSA released the browser in 1993, and officially
discontinued development and support on January 7, 1997

 Led to Netscape and Mozilla
 NSF Network project BITNET
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Apple’s Hypercard “Stacks”
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Interactive map software

* Mike Peterson Mapping with Small Computer Systems.
Plan and Print, Vol. 55, N0.10, 1982, pp. 43-45. (with

Kenneth Lepczyk)

* Created interactive Choropleth mapping program using
hypercard and Fortran: MacChoro 1986

« Added animation in 1988 i
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GNU Operating System - Free Software Foundation (F3F)

FSF | ESE Europe | ESF India Trans\ations of this page

| GMU Operating System - Free Software Foundation

‘Welcome to the GNU Project web server, www, . The GHU

Project was launched in 1984 to develop a complete UMIX style operating
system which is free software: the GMU system, (GMU is a recursive
Acronym for Sldquo;GNU"s Mot UM &ndgua;; itis pronounced
Aldguo;guh-noo. &rdguo;) Vanants of the GMU operating system, which
use the kermnel Linux, are now widely used, though these systems are
often referred to as &ldguo;Linux, &rdquo; they are more accurately called

This is also the web site of the Free Software Foundation (FSF), FSF is
the principal organizational sponsor of the GHU Project FSF receives
wery litthe funding from corporations or grant-making foundations. We rely
on support from individuals like you who support FSF's mission fo
preserve, protect and promote the freedom to use, study, copy, modify,
and redistmbute computer sofwane, and o defend the righls of Free

ite | Firud

o ey LA —
|Net  »]Findhet o

WorldWideWeb for NeXT (1991)

This is anew version of the NextStep WorldWide'Web application with
thie liWy WYY librany. Bug repors 1o timbl@info.cem.ch, quoling the
verslon information above. Check the list of known bugs in the web
too.

This was the original prototypa for the Yorld-Wide ‘Web. Many
browers for other platforms now exdst{Read the web for details). After
many years lying fallow, this application has now sprouted images
and nested HTML elements and things. If you have an Intemet
connection, then using “Help® under the Info menu will tell you all
about this application. ¥ vou don't have an intermet connection -- get
onel )

If you want io be able to read news, you should set the name of your
local news server in the preferences.
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Arrival of the Browsers

From Computer Desktop Encyclopedia
Feproduced with pemission.
12 2004 Mational Center for Supercomputing Applications

ix
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Netscape 1.0
for

Windows

Windows 3.1 or Later Required

Evaluation Copy
(Please Read License Agreement)




Browsers galore: MapMyUser
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Web cartography would have been impossible
without...

CLOUDMADE
(UHIERE

The Internet

Precise positioning
Mobile computing
Wireless communications
Standards

Open Source software




The flrst GNSS: GPS

1:34 PM

' Share

' 34.415557° N
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Mark
Wypt Last Position:
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Touch here for MotionX-GPS tips,
* tutorials, manual, video & more!

‘GPS® iPod @ Menu




Mobile computing
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Standards

M 8e Open Geospatial Consartium | OGC(R)

(- & vy opengeospatial.org

Making location count.

Home Standards Programs Participate 0GC Blog Events About 0GC Member Login

Geospatial and location standards for:

Aviation

Built Environment & 3D

Business Intelligence Spatial PO"CY / % ODEI"I // Points of Interest
L _ g

Defense & Intelligence

Emergency Response & Interoperability
Disaster Management

/ ((?E Geoweb

Geosciences & Environment

Government & /

Spatial Data Infrastructure S8 LOSELE e T /

Mobile Internet &

Location Services

Sensor Webs
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Open Source Software

Search...

Quantum GIS
-

r
¥*
Wiki | Forum | Planet | Chat | Bugs

- The Quantum GIS projectis pleased to announée&h"g@k{é%e.
| Sourcetode.and hinary packages are available from the o il
."{ l‘ » I I |
5 Faletat
i W alply

e d

@ Main Menu Welcome to the Quantum GIS Project

Quantum GIS (QGIS) is a user friendly Open Source Geographic Information System (GIS) licensed under the GNU General Puhlic
License. QGIS is an official project of the Open Source Geospatial Foundation {(0SGeo). It runs on Linux, Unix, Mac OSX, and
» Ahout QGIS Windows and supports numerous vector, raster, and datahase formats and functionalities.

» Community Qur latestrelease is QGIS 1.7.3 you can read the release annoucement here
» Documentation

» Home

» Download Learn more about QGIS
» Commercial Support
o o Meetit:lp " Quantum GIS provides a continously growing number of capahilities provided by core functions and plugins. You can visualize,
P g manage, edit, analyse data, and compose printahle maps. Get a first impression with some screenshots and a more detailed feature

» User Meetings
» Sponsorship
» Advanced Search

list.

Download Now

Free! ( {

@ Support QGIS!

I IR Want to learn even more?
‘{(-nM—m]



Isla Vista Wiki entry

-

J' W Isla Vista, California - Wikip... % l\‘+

WIKIPEDIA

The Free Encyclopedia

Main page
Contents

Featured content
Cument events
Random article
Donate to Wikipedia
Wikimedia Shop

Interaction
Help
About Wikipedia
Community portal
Recent changes
Contact page

Tools
What links here
Felated changes
Upload file
Special pages
Permanent link
Page information
Wikidata item

Cite this page

Printiexport
Create a book
Download as PDF
Frintable version

Languages [ o]
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6 & enwikipedia.org/wiki/Tsla_Vista,_California

Article  Talk

Isla Vista, California

From Wikipedia, the free encycdopedia

& || Q, Search

Read Edit View history

Isla Vista is an unincorporated community and census-designated place in Santa Barbara County, Califernia in the United States. As of the 2010 census, it had a population of 23,098, The

majority of residents are college students at nearby University of California, Santa Barbara (located to the east of the community) or at Santa Barbara City College. The beachside

community lies on a flat plateau about 30 feet (9 m) in elevation, separated frem the beach by a bluff,

lsla Vista enjoys a Mediterranean climate and often has slightly less precipitation than either Santa Barbara or the adjacent community of Goleta. Isla Vista is located on a south-facing
partion of the Santa Barbara County coast, between Coal Oil Point and Campus Point in view of the Channel Islands. During El Nifio vears, precipitation in lsla Vista can be excessive and
potentially dangerous. Some homes and apartments built on the scuth side of Del Playa Drive, most popular with students due to their direct ocean views, are in danger of colapse, since
they are built on guickhy-eroding bluffs thirty to sixty feet above the Pacific Ocean. Recent erosion has exposed foundation supports in several of the properties closest to the university

campus, UCSBH.

As |zla Vista iz on the south coast of Santa Barbara County, which has some of the highest housing prices in the United States, the student population shares densely packed housing with
a working Hispanic population. Since Isla Vista has not been annexed by either Goleta or Santa Barbara, remaining unincorporated, only county funds are available for civic prujec’[s.[z

lzla Vista is home to a student housing cooperative, the Santa Barbara Student Housing Coop, as well as a food cooperative, the Isla Vista Food Co-op.

Contents [hide]
1 Geography
2 History
2.1 Early days
2.2 World War Il
2.3 University
2.4 1960s and 15970s
2.5 1580s and later
3 Culture
3.1 Dining
3.2 Community efforts
3.3 Halloween in Izla Vista
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GeoHack - Isla Vista, California
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= Template

= Talk

= View source
= History

Languages

» Afrikaans

= Alemannisch
" duywll

= Aragonés

= TITITET

= Asturianu
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Software Mash-Ups
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Enter the GeoBrowser

ata "Portals”

ata “Clearinghouses”
SDI -> GSDI

Ision of Digital Earth

< Z2 00 ®

oogle Local 2004-5, Google Earth/Maps 2005

W Geobrowsing - Wikipedi. X ) (=m _
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hitps://en.wikipedia.org
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Apps & Google PH] Google Calendar [ Breaking News, U5, [Jl] Breaking News and Web of Science [v.5.1 @) The New GauchoSpac [} Course Login | Onli [ eGrades ScholarOne Manusc

& Motloggedin Talk Contributions Create account Login

Atticle  Talk Read Edit View history |Search Wik

Q

WikipspiA  Geobrowsing

[Eemsrs reopedis From Wikipedia, the free encyclopedia
Main page @ This article does not cite any sources. Please help improve { by adding citations to reliable sources. Unsourced
Contents material may be challenged and removed. (November 2008} (Learn how and when to remove this template message)

Featured content
Current events
Random arficle
Donate to Wikipedia
Wikipedia store An example of this would be the confluence of "points of interest,” the user's location and a virtual map coming together to allow the user to efficiently find what they are looking
for within a specified radius from where they are standing. Other tenets of Geobrowsing include the user's presence and the presence of friends, the ability to interact among

Geobrowsing is seeking and accessing information on the Internet via a method that is reverse of the traditional Web navigational path. Rather than navigating through a series
of linear or non-linear hyperlinks, users browse content visually — typically on a map — similar to the v

y they think. and then navigate down to the textual information

Interaction those friends and other contextual information

:s‘nﬂm Wikipedia Geobrowsing as a concept has its roots in AOL, where it was prototyped in the late 1990s. Today XOHM is generally credited for pioneering initial demonstrations of
Community portal Geobrowsing on its mobile broadband network, now merged with Cleard.

Recentchanges

e e External links | eit]

Tools o

What links here "S

Related changes
Upload file
Special pages
Permanent link
Page information
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NASA World Wind
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ArcExplorer (2006) -> ArcGIS Online

Task Center - Find Address -%»

Country: | United States M .

Street Address or Intersection

[
Gty
[

ArcGIS Explorer
Map View Hep
Tools




Microsoft: Virtual Earth
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/3 Live Search - Microsoft Internet Explorer
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VRML and GeoVRML




GML (XML) and SVG

¥ example_NA - Microsoft MapPoint North America
File Edit Wiew Data Route Tools Help
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An example: Google Earth



“We are like an iPod for Earth images.”

Michael T. Jones, Chief Technologist, Google Earth (Nov 2006)



Google Earth: A history

Gore in the US Senate, 1985-1992. VP 1993-
2001. Senate Select Committee on Intelligence

Dayton Peace Agreement /\Wright-Patterson Air
Force Base, Ohio Dec 1995, ends war in Bosnia

Google founded 1998

Keyhole Earthviewer (2002) In-Q-tel funding
Google buys Keyhole (Oct. 2004)

100 million downloads: Version 4 (Nov. 2006)
1 Billion downloads: Version 6 (2011)

4 Billion by about 2017

An entirely redesigned version of the program,;
Currently only available for Google Chrome and
Android. The desktop application continues to be
Google Earth Pro, with regular updates



3D Google Earth Coverage

By Eugen Simion 14 - Own work, CCO, https://commons.wikimedia.org/w/index.php?curid=40198759



Keyhole EarthViewer 3D

(23 Sight Seeing
5] Morth America

~£] United States
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=[] My Places
O @ default
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Google Earth Today

Google Earth viewer 6

— Timeline

— Historical

— Community Bulletin Board

Google Earth Plus

Google Earth Pro (now the standard, free)
Google Earth Builder

Google Earth Enterprise

APl support from Google ended in 2015




Google Earth Mania




Google SketchUp
Model of the Alte Oper, Frankfurt

tAIteOper skp - Google SketchUp (beta) = ﬂ 5’
File Edit View Camera Draw Tools Window Google Help

/G PBBOCLEASEHZIARA RO &Y

‘“|rf~-xn|r~r;1 sa.m

e ot

Drag to orbit. Shift =Pan



3D Warehouse (ended 2015)
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Multi-temporal: Rumsey Map Collection
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Basic KML

<?xml version="1.0" encoding="UTF-8"?>
<kml
xmlns="http://earth.google.com/kml/2.2">
<Placemark>
<name>Simple placemark</name>
<description>Attached to the ground.
Intelligently places itself at the height
of the underlying terrain.</description>
<Point>
<coordinates>

-122.0822035425683,37.42228990140251,0

</coordinates>
</Point>
</Placemark>

</kml>



Photos and 3D Panoramas

& Google Earth - X
File Edit View Tools Add Help

¥ Search

[ Search
ex: Museums in New York, NY

Get Directions History
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# OB Ground Overlays

Examples of ground overlay:

# [JED Screen Overlays
Screen overlays have to be
authored directly in KML.
# [JED Paths
Examples of paths. Note tha
the tessellate tag is by

# MED Polygons

+

Examples of polygon shapes
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Computer mapping

* Now ubiquitous e.g. GoogleMaps
« Supports mobile applications and LBS
 Birth of Location Enabled Social Networking

Step 1 Step 2 Step 3




Computer mapping

» Classic paper “Automation and cartography” W. R.

Tobler 1959

532 THE GEOGRAPHICAL REVIEW

FiG. 7—Map of the United Srates drawn directly by machine from a deck of 343 punched cards. Ploting rime,
approximately 15 minutes. The map has been reduced, but not retouched. Bipolar oblique conic conformal projec-
tion (outline of original map from the American Geographical Society’s Map of the Americas, 1:5,000,000). (Plotter
courtesy the Benson-Lehner Corporation, Los Angeles.)

AUTOMATION AND CARTOGRAPHY*
WALDO R. TOBLER

UTOMATION, it would seem, is here to stay. Advantages in speed
and accuracy seem likely to make the use of computing machinery
more common, despite the relatively high initial cost. In view of

recent developments in automation and high-speed data processing, it is
appropriate to ask, Do possibilities for automation exist in cartography?
And if so, where can these possibilities be found? In order to answer these
questions, the preparation of maps should be viewed as a complex data-
processing system. Certain similarities then become apparent between data
processing in general and cartographic processing in particular.
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FiG, 2—The d ipulation phase of a d ing system.
Tae Mar as o CompuTer INPUT

The conceptualization of a map as a data-storage medium leads directly
to the concept of it as a computer input element (Fig. 4). Here two methods

of use seem possible. In the simpler, data are extracted from a map, trans-
lated into some symbology that available machinery will accept, and then
operated upon by the data-manipulation unit. Examples would include the
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Arc Internet Map Server (ArciMS)

 Advanced web GIS

* Product of ESRI

« Simplified ArcView
— Basic GIS functions

* Single interface

* Uses ArcView
Shapefiles
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New mobile applications

® iPhione




Server-side applications today
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Data discovery

:/D GeoPlatform X
(3 C' & https://www.geoplatform.gov

it Apps G Google n Breaking News, U.S., Google Calendar % ' Web of Science [v.5.1 | The New GauchoSpa: [ Course Login | Online [} eGrades ¢ ScholarCne Manuscr @ Geogl183Syllabus

O GeoPlatform =Menu~  Sigr

Welcome to the
Geospatial Platform

The GeoPlatform provides shared and trusted peospatial data, services, and applications for use by the
public and by covernment agencies and partners to meet their mission needs.

GeoPlatform users have access to
+ Aone-stop shop that delivers trusted, consistent data and services
»  Authoritative data to support informed degision making
+  Reusable spplications and services for governmental and nongovernmental use
« Ashared infrastructure that.can host your data 2nd spplicabions
+  Afocal point where povernmental. academic, private, and public data can be vinsalized together toinform
national and regional issues
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National Map Viewer

J,*'- 2 The National Map X

<« C' | [ viewer.nationalmap.gov/launch/ w O =

Apps & Google m Breaking News, U.S., Google Calendar Web of Science [v.5.1 & The New GauchoSpac [ Course Login | Online  [Y eGrades ScholarOne Manuscr @ Geogl83Syllabus

USGS @:@ The National Map Contact USGS

science for a changing world Search USGS

The National Map

i o i What's New
Data Download and Visualization Services
2016-04-22 00:00:00 Changed TNM Viewer Default

Projection from 102113 to 102100
The default projection has been changed from 102113
L Visualization : - (3785) to 102100 (3857) on the TNM Viewer,

2016-04-21 00:00:00 Removed "Bounding Box from

» Download Maps — » Download GIS Data « THM Viewer (legacy) Coordinates” Tool

« Explore Historical Topo Maps and « Cloud Browse « List of Map Services The Bounding Box by Ceordinates tool has been removed
Download + FTP Access + How to Use Map Services from the TNM Viewer.

« Buy a Printed Map » Historical Data Archives . Mlap Service Status 2016-04-19 00:00:00 Updated 3DEP Availability Services

« SV of Map Products » Hazards Events » Viewer Prototypes

Updated services to reflect current data distribution.

2016-04-19 00:00:00 Redirected the
viewer.nationalmap.gov Page to the Launch page.
Changed the viewer.nationalmap.gov URL to Redirect to the
Launch Page.

Applications = . W More Information n : 2016-04-15 00:00:00 Image Topo v3 - Final Production

i
\ http://basemap.nationalmap.gov/arcgis/rast/sarvices/USG5Ima
|

1) W geryTopo/MapServer
« THM Download Client « Elevation Tools - « How To Videos ——— -
« TMM Download Manager « Point Query Service (PQS) +« FAQs
« TMM Mobile (new) « Raster Conversion Tools « List of Datasets
» IUSGS Streamer » Topo TNM Style Template » THMAccess APL

Privacy Policies and Notices

U.S. Department of the Interior | U.S. Geological Survey 1:%1\ gov
URL: http://viewer.nationalmap.gov/launch/ Page Last Modified: 17-May-16 S .
Page Contact Information: The National Map




Earth explorer
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documentation), and/or choose a date range.
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Openstreetmap.org

7 # OpenStreetMap | Way: Gc X !
€« C [} www.openstreetmap.org/way/23113732 w =
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f-" OpenStreetMap | Edit  ~ | Histor E GPS Traces User Diaries Copyright Help About LogIn Sign Up
- EIIE .
Way: Goleta (33113732)
TIGER review and road adjustments 3
Edited about 1 manth aga by Datad 11 -
Version #23 - Changeset#38684638 =
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GPS traces/User diaries

7, OpenStreetMap | Public ¢ X ‘.J-

€ C' [ www.openstreetmap.org/traces
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Public GPS traces

Browse recent GPS track uploads B Upload a trace = See your fraces

Newer Traces | Page 1 | Older Traces

Drone_Down_2.gpst.gpx ... (638 points) ... 2 minutes ago more / map / edit IDENTIFIABLE

by gecf343b1

Drone_down_1.gpst.gpx ... (421 points) ... 3 minutes ago more / map / edit IDENTIFIABLE

by gecf343b1

23_msj_2016_15_00_51_2016_05_23_15_00_51.gpx ... (10,778 points) ... 18 minutes ago more / map / edit PUBLIC
_@‘ Ny veien pa Etne

by km2bp in veien, bane

2016_05_20_13_30_Fri.gpx ... (1,046 points) ... 31 minutes ago more / map / edit PUBLIC
\iaje a pifas |da

by feolito

2016_05_22_18_00_Sun.gpx ... (1,401 points) ... 32 minutes ago more / map / edit PUBLIC
Viaje a pifias Vuelta

by feolito

20160521_004015.gpx ... (485 points) ... 43 minutes ago more / map / edit PUBLIC
%‘L Probe

by Elefant1606 in Beriin
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Foursquare/Swarm
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Discover places that your friends and experts love

Sign up with Facebook or Sign up with email
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samantha | * August 5, 2013

@ This beach has nice big grass areas perfect for picnics and
activities. | like to ride my bike along the bike trail and its a beautiful
ocean and palm tree view.

2> City of Santa Barbara
-
* November 17, 2012

By Fatin 0 2
Simply amazing! Everything, beautiful.

Privacy Terms ® Mapbox ® OpenStresthap

Your leaderboard closes Sunday at midnight
and the top 3 win bonus coins. you
came in 2nd place. Want to see ?

Wanna have some fun? You can unlock
stickers by checking into different types
of places. You've unlocked 44 of 100

collectible stickers so far.




Summary

Examined history of Internet WWW and early web
mapping

Search -> Discovery, Static -> Interactive
Evolution of the browser/geobrowser

Importance of parallel technologies

GIS and computer mapping goes web based (Client
Server model)

New applications possible, VGI, social media etc.



