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Abstract

Current large-scale interactive web mapping sesvisach as
Virtual Earth and Google Maps use large distribiggstems for
delivering data. However, creation and editormhtcol of their
content is still largely centralized. The Compdealirtual Earth
project’s goal is to allow seamless interoperapitif geographic
data from arbitrary, distributed sources.

MapCruncher is a first step in this direction. lelts users easily
create new interactive map data that can be layeretbp of

existing imagery such as road maps and aerial preypdy.

MapCruncher geographically registers and reprojdwsuser’s

map into a standard coordinate system. It theriseméetadata
that makes it easy for anyone on the Internetnd fine published
map data and import it. Interactive maps them beco
distributed, seamlessly composable building bloeksimilar to

images in the early days of the Web.

The Composable Virtual Earth Project

In the relatively short time since the introductiarf
Mashup APIs for sites like Google Maps and Virtual
Earth, hundreds of user-created mashups have agbear
These mashups cover a wide diversity of subjedtsr
example, BusMonster plots public transportationtesu

imperative code to customize exactly how their majibn
operates, rather than simply creating layers datilealy
whose user interactivity typically is limited torfoand “off.”

A key design goal of CVE is to offer a Mashup fravoek
that is sufficiently structured to enable compaositi yet
sufficiently flexible to admit innovation. This itoperability
balancing act is common in distributed systemsgiedrom
domain-specific frameworks such as the Flux OSkdiernel,
and stackable filesystems, to application-agnostbemes
such as Placeless active properties. We plan tdoiexpe
geographical domain constraints to best achiewetthiance.

MapCruncher

As a first step, we created MapCruncher, a tool tl@ws
users to add custom raster overlays onto the mgistiad and
aerial imagery provided by Virtual Earth or GoodWaps.
Overlays are typically detailed maps — such asgche route
map, building floor plan, or campus map. The r@sglweb
site is an interactive web map that features bbth user’s
maps and the standard imagery. Like the underlyiagps,
user maps are pre-rendered into small image ttlesvariety
of zoom levels, allowing the client to efficienthequest the

ChicagoCrime highlights dangerous areas of the; city Portions of a large virtual image that are needediisplay.

RunwayFinder summarizes weather and
surrounding general aviation airports; HousingMems
shows real estate prices. These specialized siied
display the data from their particular applicatidomain
on top of maps and aerial imagery supplied by Goagl
Microsoft.

While useful individually, mashups can be far moseful
if integrated with each other. Currently, this is effectively
impossible; each Mashup is independent. Users ¥ahmo,
example, want to find cheap real estate in a lamer
neighborhood, or find the public transportation mea
general-aviation airport, have little choice butvisit each

airspacéyiapCruncher first assists in registering the fameigap into

the same (Mercator) coordinate system used byirgistline
map sites. Users select correspondence pointsebatéheir
own maps and existing maps — road intersectionstioer
recognizable landmarks. Once enough points arectes,
MapCruncher estimates the transformation from thgiral
map’s coordinate system into Mercator by finding trest fit
coefficients of a second-degree polynomial; whilexiact, the
error is typically small enough not to affect thesults.
MapCruncher then reprojects the original map amtlees
correctly registered and zoomed image tiles that ba
seamlessly integrated with existing imagery.

Mashup individually and manually integrate the fSU  \jashups created with MapCruncher do not restrit th
The goal of Microsoft Research’s Composable Virtual geyelopers freedom to write arbitrary JavaScrigtatt
Earth project is to find new ways of constructing cystomizes the experience of their end-users fgatsone of
geographic Web mashups so that they can seamlessly,; design constraints for CVE. However, MapCrietchiso
interoperate. emits metadataabout the Mashup, such as its geographic
bounds, the file naming scheme for the tiles, andriaf
description of the data as entered by the usercale this
site designers enormous flexibility, which led thet data is semantically meaningful, it vastly simgii later
explosion of mashups that were creative and infewat ~discovery and integration of the imagery into other
Well-known standards for describing geographically- @pplications. In addition, much of this data ixeded as
tagged points, lines, and raster graphics had dyrea SPecially constructed strings, allowing us to ekplwrmal
existed for many years (e.g., GML, GeoRSS). Thilen  Search engines to find Mashups on the web that uesédin
appearance of the mashups Suggests many app'&aﬂlen criteria. This combination of Composablhty- andS(Ibvel’y
not well-served by those standards. The combinatio  takes us a step closer to our goal of a systemistutpable of
HTML and JavaScript allowed developers to go beyondMore seamless integration of geographic data oweétre
creating layers, to creatapplications — that is, to use

Existing mashups are implemented largely in impegat
code — JavaScript that runs in the client. Thsglregives



