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Shared Geo-Located Objects

TECHNICAL FIELD
This invention relates to data storage in distributed systems, and more
particularly to databases for geographic information systems.

BACKGROUND

Geographic information systems (GIS) permit for the archiving,
retrieving, and manipulation of data that has been stored and indexed
according to the geographic coordinates of its elements.

GIS systems can provide very helpful information to users, such as by
presenting information graphically — see Google Maps and Google Earth as
two prime examples of such helpful systems. GIS systems often are
navigated by entering particular longitude/latitude coordinates, or by entering
addresses, such as street addresses, which may be resolved to a particular
coordinate before querying a database for geo-specific information such as
maps or satellite images. The information returned may be information that is
provided by “official” sources, such as government or industry imagery or
demographic data, or information such as the locations of businesses and

residences.

SUMMARY

This document describes systems and methods for storing and
accessing geo-located content, such as 3D content to be displayed on a
model of the earth. In general, users of a system may identify objects to be
placed in a geography to a system. These objects may include, for example,
3D models of buildings and other structures—whether current, planned, or
fictional. The system may store the objects or may simply store information
pointing to the objects. The same or other users may then navigate to certain
locations in the geography, or may select particular objects or classes of
objects. Information pertaining to the objects may then be shown in a display
that also shows the geography, and the information about the objects may, for
example, be overlaid over the geography in the locations of the objects.

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

WO 2007/124512 PCT/US2007/067445

In response to a selection by the viewing user, such as selecting a
labeled hyperlink, the system may return additional information about the
object. For example, the system may return an image of the object for the
user to preview. The system may also present non-graphical information
about the object, such as by opening a separate browser window to display
data, e.g., data about earthquakes in certain areas of a geography.
Alternatively, the system may point the user’s application at the object itself.
Where the object is a 3D model, information encoding the object may then be
passed to the user’s application, which may then render the object on the
geography, for interaction with the user.

In one implementation, a method of reviewing geo-coded information at
a geographic information system is disclosed. The method may receiving
information identifying a geo-located object from a submitter of the object,
receiving information identifying the location of the geo-located object from the
submitter, receiving a request from a user of the geographic information
system for one or more geo-located objects that includes the submitted geo-
located object, and transmitting information for permitting display of the geo-
located object to the user of the geographic information system.

The described systems and methods may provide for one or more of
the following features and/or advantages. Users of a system may benefit by
being able to locate, preview, display, and interact easily with objects in a
geography such as that displayed by Google Earth. Producers of objects may
easily associate their objects with a geography and thereby publish their
works so that others may access them. For example, architects may
construct models of buildings and make them available to clients through an
application such as Google Earth. Geographic information providers may
benefit by drawing additional users to their applications, and may thereby
increase the revenue they can generate with such applications.

The details of one or more embodiments are set forth in the accompa-
nying drawings and the description below. Other features, objects, and
advantages will be apparent from the description and drawings, and from the

claims.
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DESCRIPTION OF DRAWINGS

FIG. 1 is a schematic diagram of a system for providing users with
objects in a geographic information system.

FIG. 2 is a swim-lane diagram of actions that may be taken to provide a
user with information about objects associate with a geography.

FIG. 3 shows relationships that may be formed between versions of a
model for a geographic information system.

FIG. 4 is a flowchart for uploading objects to a geo-coded database.

FIG. 5 is a schematic diagram showing components in a computer
system suitable to be used with the systems and methods described in this
document.

Like reference symbols in the various drawings indicate like elements.

DETAILED DESCRIPTION

FIG. 1 is a schematic diagram of a system 100 for providing users with
objects in a geographic information system. In general, the system 100 uses
a geography server 114 to generate views of a geographic area on an
application running on terminal 110—such as a web browser (with or without a
plug-in directed to the geographic display) or other application (such as
Google Earth). The system 100 may also in cooperation use an object server
116 to deliver information concerning objects associated with the geography.
Such objects may include 3D models of building, bridges, or other structures,
and may also include geographic data such as earthquake data, weather
data, or the like. The coordinated use of the servers 114, 116 may allow
objects to be layered over the top of geography so that users may more
readily review such objects in a natural manner, and may also interact with the
objects in helpful manners.

The various components of the system 100 may communicate through
network 112, which may include one or more local area networks (LANS),
wide area networks (WANS), the internet, or other appropriate networking
structures. The particular arrangement of network 112 is not critical.

Geography server 114 may store a geographic model in geography
database 115, and may use a mapping module 122 to receive and respond to

user requests through an interface 118. The interface 118 may be, or be part
3
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of, a web server or other similar structure or structures. The geography
database 115 may include one or more database that contain information
showing geographic information, such as a map, satellite images, or visual
terrain (e.g., satellite images applied to topography).

The mapping module 122 may receive requests from users, such as a
user at terminal 110 through interface 118, and may determine what
information in geography database 115 the user needs. For example, the
interface 118 may pass certain location information, such as an identifier of a
latitude and longitude at which the user has located his or her application,
along with information that permits the determination of a bounding box for the
area viewed by the user. The mapping module 122 may then query
geography database 115 to obtain data for the area inside the bounding box
or other defined area. The mapping module 122 may then pass the
information to terminal 110, such as in the form of tiled geographic information
around the area the user is viewing, or in another appropriate format.

The object server 116 may contain an object database 117 that stores
information about various objects that may be associated with particular areas
in a geography. The object database 117 may store, for example, a
geographic location identifier for each object so that it may be located within,
and overlaid on, a representation of the geography. The database 117 may
also store information about the object that may be displayed in a geographic
representation on terminal 110, including in the form of hyperlinks to additional
information. For example, the database 117 may include a label, such as
“Eiffel Tower models” that may be displayed over a map of Paris. When a
user selects the label, which may be in the form of a hyperlink, the user may
be presented with one or more images showing various 3D models of the
Eiffel Tower, such as in a pop-up window. (The models may be ordered in
various manners, such as by placing most popular models near the top or
placing models from certain “trusted” object builders at the top.) The user
may select one of the models, such as by selecting one of the images, and
the model may be added to the geography displayed on terminal 110.

Object selection engine 124 may operate through interface 120 to

identify objects to be displayed on terminal 110. Interface 120 may again be a

4
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web server or servers, or may be part of a web server or other appropriate
structure. Object server 116 may receive the same commands as does
geography server 114, and may, in parallel with geography server 114, obtain
information about objects to be sent to terminal 110. The object selection
engine 124 may, for example, receive information about a location (including
information about a boundary for the location, or information that permits the
boundary to be determined), and may query object database 117 to find
appropriate objects in the area. The objects may be classified into particular
groups, such as types of buildings, weather information, etc., and subsets of
database 117 may be searched based on particular groups selected by a user
of terminal 110.

Object information obtained from object database 117 may be provided
in a variety of forms, including via extensible mark-up language (XML) or an
XML extension known as Keyhole Mark-up Language (KML). KML is an XML
grammar and file format for modeling and storing geographic features for
display in the Google Earth Client application. Particular definitions for
version 2.0 of KML are shown in the attached Appendix A.

Labeled arrows that are layered over the components of system 100
show an exemplary flow of information in the system 100. Arrow 1 from rack
server 128 shows the submission of information about a particular object to
system 100. Rack server 128 represents, for example, a commercial object
generator, such as an architectural firm or other such firm. Such an object
generator might also produce objects, such as 3D building models, so as to
be able to place advertising on the buildings and thereby generate revenue
from users who view such objects.

Server 130 may also submit objects to system 100. Server 130
represents, for example, smaller object providers. As one example, a user of
a computer may generate an object using an application such as SketchUp,
AutoCAD, or 3DStudio, and may submit the object to system 100 for display
as part of a geographic information system. In one implementation, the user
may visit a web site associated with system 100, and provide information
about the object. For example, the user of server 130 may provide a URL

where the object may be accessed, such as when other users later choose to

5
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incorporate the object into geographies they are viewing. In addition, the user
may provide additional information, such as an exemplary image of the object,
and other information about the object (e.g., labels for hyperlinks associated
with the object). Rack server 128 may provide similar information when
submitting an object, and may do so via an interactive web form, or via
another application programming interface.

Information about objects submitted to system 100 may be received by
object server 116, which may parse such submissions and store the relevant
information in object database 117. The information may include a
geographic identifier for the object, so that the object may be readily identified
later when a user at client 110 is viewing geography, and requests to see
objects associated with that geography.

The lettered flow arrows show actions that may occur when a user at
terminal 110 begins looking at information in a geographic information system.
At arrow A, the user navigates to a particular area of geography, so that a
request for visual information about that area is sent through network, as
further indicated by Arrow B, to geography server 114. The message may
also be routed to object server 116, if the user has selected to have displayed
any categories of objects associated with the geography. Geography server
114 determines what information is needed to provide interaction for the user
with the particular area, and returns that information via Arrow C and Arrow D.
The terminal 110 may then begin constructing a view of the area as the
information is downloaded.

At Arrow E, the user may select to view additional information about an
object displayed in the area of geography. For example, the user may see a
link representing a model of a monument (or group of monuments), and may
elect to see the model or models. As one example, a user at rack server 128
may have modeled the monuments on and around the National Mall in
Washington D.C., and the terminal 110 may show a link to such models. The
user at terminal 110 may select a link displayed over a geographic
representation of the Mall (e.g., a map or satellite photo) to obtain more

information about the models.
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Arrow F shows the user’s request being received by object server 116.
The request may be formed, for example, in the form of an HTTP request or
an XML message. An identifier for the object may be parsed out of the
request by server 116, for example, and submitted to object database 117 as
a query. The database 117 may then return information, such as an image of
the models, which may be returned to terminal 110 via Arrow G and Arrow H.

If the user of terminal 110 likes the models shown in the image, he or
she may select to receive the full models. That selection may occur, for
example, by clicking on the image. Such an action may cause a message to
be delivered to rack server 128 via Arrow | and Arrow J, and rack server may
respond by sending information needed to display the model or models via
Arrow K and Arrow L.

FIG. 2 is a swim-lane diagram of actions that may be taken to provide a
user with information about objects associate with a geography. At act 200, a
user of a client device navigates to a geographic location, such as by entering
a lat/long combination or an address, or by moving a graphical representation
of the geographic area into view on a display. Messages are sentto a
geography server and an object server, and may define the currect viewport
for the application running on the user’s terminal. The message may take the
form, for example, of a query parameter that identifies a viewport showing a
particular geographic area. In one example, if a user is viewing the city of San
Francisco, the message may take the form of:

Bbox = 37.9%2C37.7%2C-122.2%2C-122.4

The geography server returns a representation of the location, such as
by obtaining satellite or map tiles for the area and for a geography a set
distance around the area (act 202). The object server uses geographic
information received from the client to look-up and return objects that may be
in the requested area/location (act 204).

The information returned by the object server may be, as noted above,
textual or image information, along with hyperlink information relating to
architectural or other objects in the geographic area. The information may be
transmitted, as indicated above, in a KML document, which may contain, for

each object or model:
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e Aplacemark that pin-points the location of the model on the
earth;

e Alink to a preview image of a thumbnail of the model; and

e Links to allow a user to download the model, such as in
applications like Google Earth and Google SketchUp or other
display and editing applications.

At act 206, the client displays the geographic information at the
particular locations, along with object indicators, such as hyperlinks. The
indicators may be displayed, for example, overlaid on the geographic
information, or to the side of the geographic information, such as in a list of
objects relevant to the display. A user at the client may then select an object
indicator 208, such as an indicator for a preview image of an object (act 208).
This selection may cause the object server (or another appropriate structure)
to deliver a preview image to the client (act 210).

The user at the client may then select to view more complete
information about an object (act 212), such as information needed to define a
full 3D model. Such selection may occur, for example, by selecting an image
of the model having a hyperlink associated with it. The link may send a
message to the object server, or to another server that requests information
about the model or models. The server may then retrieve information about
the model or models and transmit it back to the client (act 214).

Upon receiving the information, the client may use the information to
locate and render the object for visual review by a user (act 216). For
example, the client may render the object as a 3D item on top of a
representation of the earth.

FIG. 3 shows relationships that may be formed between versions of a
model for a geographic information system. In particular, where models are
available for access as described above, users may search for and obtain
models of interest and download them in a manner that allows for further
editing of the models. In the figure, the exemplary model is a simple model of
a farmhouse.

Modifications of the model by various users are shown hierarchically in

the figure. The so-called “root” model is Obj1. It is a very basic massing
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model of single-room house, containing no details. At Obj1a, another user
has accessed the model and added details (e.g., windows, a door, and a
chimney) but has left the massing alone. At Obj1b, another user has
accessed the model, added a new mass, and added two doors. A further user
has accessed Obj1b, reversed the massing, and added windows, to create
Obj1b1. Obj1a has been amended at Obj1a1 (which has further been altered
at Obj1ata) and Obj1a2.

These representations of various revisions on a model show changes
that various users may make when basic models are posted publicly and
made available for further alternation. When a user accesses or downloads a
model, a system may create a flag indicating the model and the user. The
user may then return the model after making additions or other alterations to
it, and the flag may be used to connect the newly submitted model to the base
model that the user originally accessed. In this manner, logical connections
may be formed between various versions of a model so as to permit ready
access to a particular model or a particular version of the model.

The models and the relationships between and among the models may
be displayed graphically to a user in a manner similar to that shown in FIG. 3.
As such, when a user navigates to a certain geography, the user may be
presented with a number of different objects in the area. Objects that are
placed in the same point or in overlapping areas may be considered, in certain
situations, to be models of the same object. For example, various users may
have created their own renditions of the Statue of Liberty. A user may select
the particular object and be presented with images of each of the models,
which may be “root” level versions of a model. Where multiple versions of a
model exist, those versions may be shown in a manner like that in FIG. 3 once
a user selects that particular model to retrieve. The user may then be given a
choice to select a particular version of the model. For example, perhaps the
root version is overly simplified for the user’s tastes. Or perhaps the root
version shows an actual structure, whereas the user wishes to view a fanciful
extension of the model, such as a Statue of Liberty having the form of Larry
King.
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FIG. 4 is a flowchart for uploading objects to a geo-coded database. At
act 402, a user of a client device (or an application running on the client
device) determines that an object may be uploaded to a geographic
information system. For example, the user may have constructed a model of
a building in a program such as SketchUp, and may determine that they
would like to have the model be accessible to others in part of a map or other
geographic representation.

At act 404, a server determines whether the user is currently logged
into a system. For example, a user may be permitted a single log in during
one computing session, and may use that log in to access a number of
applications provided in combination with the server, such as e-mail, text
messaging, and other applications. As used here, the server may be a single
machine or multiple computing devices organized in a manner so as to carry
out a number of functions associated with the system.

If the user is not determined to be currently logged in, such as by
checking an identifier sent with the upload request by the user, the system
may check to determine whether the user has an active account with the
system (act 406). If not, the user may go through a process for activating a
new account (act 408) and it may then be determined whether the user has
agreed to terms of service for the system and/or the particular application (act
412). If the user has a valid account (act 406), then it is determined whether
the user has a valid log in, e.g., the user’s credentials may be checked by
prompting the user for a UserlD and a password (act 410).

When a user has been authenticated by whatever means, the system
may check to see if the user has yet agreed to the terms of service for
uploading objects. If the user has not yet accepted the terms of service, he or
she may be presented with a terms of service form (act 414). For example,
the user may be reminded that any content they upload can be viewed, used,
and modified by other users without any intellectual property violations by the
system or by others. Also, the user may be provided with a notice that the
uploaded content will be subject to a Creative Commons license, for use by
other users. The form may require acceptance by the user before the user

may go any farther, and may additionally require an active acceptance, such
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as by blanking an acceptance box and requiring the user to check the box
before continuing. Agreement to the terms of service may be made
mandatory for uploading models, but not for viewing models.

At act 416, the user is asked to add meta data relating to their object.
For example, a user may provide a URL that points to the model on their
computing device so that, for example, the system may redirect other users
there or may obtain the object from that location for storage on the system’s
servers. The user may also provide an image of the object for later display to
other users. In addition, the user may identify other users or classes of users
who may have access to the model, and may define levels of permissible
access. For example, a user may identify an object as “read only” or “view
only” so that others may not edit it. The system may place restrictions on the
ability of users to place such restrictions, however, as narrow sharing of
designs does not encourage later user interaction.

In addition, a user may identify a password and private identifier for an
object. In this manner, the user may make the object available only to a
select group of other users. For example, an architect may want to prepare a
model for review only by a client, but place the model in its proper location
within a city. The architect may also accompany the model with a number of
mere massing, gray models of other buildings around the design, so that the
proposed design is a centerpiece, but can be reviewed in its proper context by
clients. However, the architect may not want the public to see the model yet,
and may thus password-protect access to the model. Either through the
server, or otherwise, the architect may identify e-mail addresses of the users
who the architect would like to see the model, and may have invitations
delivered to those users. The invitations may include a URL that when
selected by the users, causes an application to launch or download for
displaying the model in its proper geography. Passwords may be sent
separately to the users. To encourage more public use of the system, the use
of password protected models may be limited by charging for such use, and
making public use free. Alternatively, users of password-protected models
may be required to review additional paid promotional material over-and-

above what other users would have to view.

11

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

WO 2007/124512 PCT/US2007/067445

At act 418, the server confirms that a model or other object has been
properly uploaded or linked to the system. Although such feedback may be
given immediately, the availability of the object in the system may occur at a
later time. In contrast, if the user cancels out of the process, the server or
client may cause a user’s window to be closed without finishing the
transaction.

Uploads may be sent to a Java (GSE) frontend, which may do simple
validation on KML coming from model-makers to check that it is syntactically
correct and extract its bounding box. Assuming that the file is valid, the
frontend will write the KML file, SKP file, bounding box, and any associated
keywords to a single row in a bigtable, which is a system for managing large
amounts of data distributed across many machines.

A C++ backend server may periodically scan the bigtable and build up
an in-memory index that can be used for keyword and bounding-box
searches. The frontend can send RPC search queries to the backend, and the
backend may return search results that the frontend will then display. This
backend may also serve VBR queries, and return KML placemarks for all
models inside a query bounding box. When a user requests a model by
clicking on the URL in the placemark, the request may be sent to the frontend
server, so that all bandwidth-intensive requests go to the same place.

Various messages may be shared between the front-end and the back-
end, including messages relating to metadata associated with each entry
(e.g., title, description, author userld, etc.) , the popularity of an entry (e.g.,
tracks number of clicks and download over the past seven days), parameters
sent by the frontend for querying a model, messages that associate a
metadata with its row name in the bigtable as well as its popularity, a message
returned by the backend for queries by lat/long that indicates that many
objects are available under an area which would be available at a higher
zoom level, messages sent by the front-end to notify the back-end of
new/modified data, messages sent by the front-end to update popularity of a
list of items, and response messages for queries or index updates.

The front-end may be provided with a number of Java servlets, such as

servlets permitting keyword-based search; a servlet to return details on a
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particular model; a servlet for uploading, such as to validate the content, and if
successful, write it to bigtable; a page where the user fills in the details on the
model being submitted; a download servlet that retrieves a KML file from the
bigtable and returns it; a servlet to delete a model; a servlet to serve cached
model thumbnails; and a servlet to manage a terms of service page. The
upload functionality may also be part of a model design program, such as
SketchUp, itself, and may be provided as a menu option in such an
application.

Uploaded models may be written to the bigtable after verification and
bounds extraction. The number of polygons in each model may also be
counted and stored as meta data. For each new model, the front-end may
compute a unique rowname (see below) and create the metadata to store in
the bigtable’s first column. The other two columns may contain the KMZ and
SKP files. The row name for each new model may be computed as follows:

e arandom 8-byte number XOR'ed with the current time in
milliseconds, represented on 8 bytes as well (using
System.currentTimeMillis())

e The hash value (8 bytes) of the string representation of the
model's metadata, concatenated with the requestor's IP
address.

e Both 8 byte numbers written as a hex string using
Integer.toHexString() and concatenated to produce a 32-
character identifier.

Note that the row name may contain no information related to the
geographic position of the model. Location of the model can be deduced from
its computed bounding box, which is present in the model metadata. Once
the row name is computed, the model metadata, KMZ file and SKP files may
be written to the bigtable (which may be a very large database table) in the
appropriate columns (metatada, kmz and skp).

From in an application such as SketchUp, a user may first choose to
upload a model, and the application may then launch a web dialog with a
simple request URI (no parameters or post data). Once the user is
authenticated, a submit page may be displayed to permit entry of a title,
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description, comma-separated tags, and browsing for an optional user-created
image of the model.

When the user submits the necessary information, they may then click
to submit the model. The submit button may point to URL
'skp:upload@/submit’, where '/submit' is an actual upload URI. The
application may intercept the submission, package up the files (e.g., into a .zip
containing .skp, .kml, thumbnail.jpg, optional user-created image) into a single
POST, and submit it to the upload URI in the same browser session. The
request URI may take the form of:

/upload?title=[...]&description=[...]&tags=[...]&bbox=[W,S,E,N,low

,high]&polygons=|[...]

The server may then respond with a success or a failure page,
depending on what happened during upload.

Updates to An Existing Model

Optionally, clients (such as Sketchup) can identify the model being
uploaded with its id (bigtable rowname) in order to submit updates to existing
models. Assuming the user trying to update a model is also the model’s
author, the upload info page will be prepopulated with the metadata for the
existing model. An application may extract the ID of a model by querying the
value of a hidden input field in the web page presented when the model is
uploaded, and store that id in the model itself after a successful upload.

The web interface also has links to allow a model's author to edit the
model's metadata from the web interface (useful to correct errors like typos, or
entering better tags to categorize models). Models may be made available to
users looking at a certain geography, or may alternatively be presented as a
result to a search, such as a text search. The search may be a traditional
keyword-based search, or may be user-based searches looking for models by
a particular user. Searching may also look for tags that identify features
relating to models. The front-end may also supports searching for the most
recently uploaded and most popular models.

Users may be allowed to flag items as bad or offensive by clicking on a
“‘Report bad item” link located next to each model in a results and details

page. That link will redirect (using a URL that encodes information that allows
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identification of the model) the user to a page that permits entry of particular
data by the user for identifying why the model may be offensive.

A model's author may delete their own models from the system. So-
called “deleted” models may initially be hidden but not immediately deleted
from the bigtable. In this manner, users may be provided with a link to their
hidden models, and be given the opportunity to reactivate them.

The backend may periodically scan the keywords in the bigtable and
build an in-memory index to answer searches. Ranking may use popularity
(user downloads). The front-end can keep popularity counts updated in the
bigtable, and the indexer can periodically rescan the table to update its
knowledge of the counts.

Shape Indexing: Users may also be permitted to search for particular
shapes. For example, a model may be viewed as consisting of a number of
“primitive” shapes such as spheres, 3D rectangles, toroids, and the like, and
models may be composed of Boolean combinations of these primitives. A
model may be associated with one or more shapes, such as by assigning a
score for particular shapes to the model, by, for example, how many times a
particular shape occurs in a model, and how prominent (e.g., in terms of size)
the shapes are when they appear. Also, shapes may be classified by the
number of parallel surfaces they have, with spare shapes characterized by
straight lines/surfaces, and parallel lines/surfaces—and ornamented designs
characterized by more complex surfaces.

Each row in the bigtable may contain the data for one model. Row
names may be hashes of various parameters of the model, and need not have
inherent meaning. Metadata may be stored separately from other model data
so that metadata scans avoid loading the large binary data.

For the object submission, a client such as the SketchUp Client may
display an embedded web browser, and points it to a URL for an Upload
Metadata page on a server hosting a 3D object database. On this page, a
user may enter metadata to be attached to the uploaded model. Such
metadata fields may include:

o title

e description (free-form text)
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e URL (user-supplied URL where more details can be found about
the uploaded model)

e tags (list of words/phrases that can be used to categorize the
model)

Additionally, if the model is geo-located, then the request URL may
contain a request parameter that signifies this. In this case, the 3D object
server may add the following fields to the upload metadata page:

e physical address (actual location of the the physical structure

the model represents)

e model type (e.g., “real,” “fantasy,” “planned”)

In one implementation, the upload metadata page may contains an
Upload button that points to a URL of the form “skp:upload@<UPLOAD-
URL>,” where <UPLOAD-URL> is the actual URL to which the model should
be posted. When the user clicks the Upload button, the client may intercepts
the "skp:" URL and (1) if the model is geo-located, export it to KMZ (the format
readable by Google Earth); (2) generate a preview image for the file, in JPEG
format; (3) create a Zip archive containing the current SketchUp-format model,
the preview image, and the exported KMZ (the latter only for geo-located
models); (4) send the Zip archive to the <UPLOAD-URL> via HTTP POST,
with the names/values of the metadata fields added to the URL as query
parameters; and (5) the 3D database server may receive the POST, extract
the Zip archive, and store all of the submitted files and metadata.

In another implementation, the upload metadata page may allow a user
to submit all of the fields mentioned above by pressing an Upload button. If
the values are invalid in any way, the upload metadata page may be
presented again with errors highlighted. If the metadata values are accepted,
the following actions may occur:

e The 3D database server stores the metadata values and
generates a Unique ID that can be used to look them up.

e The 3D database server sends a browser redirect to the client.
The redirect URL is of the form “skp:upload@<UPLOAD-URL>,"
where <UPLOAD-URL> is the actual URL to which the model

should be posted. The URL contains the metadata’s Unique ID
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as a query parameter. The Client intercepts the “skp:” URL and
does the following: (1)if the model is geo-located, exports it to
KMZ (the format readable by Google Earth); (2) generates a
preview image for the file, in JPEG format; (3) creates a Zip
archive containing the current SketchUp-format model, the
preview image, and the exported KMZ (the latter only for geo-
located models); (4) sends the Zip archive to the <UPLOAD-
URL> via HTTP POST; and (5) the 3D database server receives
the POST, extracts the Zip archive, and stores all the extracted
files, associated with the originally-submitted metadata using the
Unique ID in the <UPLOAD-URL>.

Models can be located and obtained by the 3D database server, using
the Get Models feature in a SketchUp Client. The SketchUp Client may

display an embedded web browser that points to a Search URL on a 3D

database server. Models stored on the server may be presented to the user

in a standard search/results/details manner.

Each model detail page may also contain a DownlLoad to SketchUp
button. The URL for this button may be of the form
“skp:download @<DOWNLOAD-URL>,” where <DOWNLOAD-URL> is the
actual URL from which the SketchUp model can be obtained. When the

button is clicked, the following may occur:

The client intercepts the “skp:” URL and displays a dialog asking
whether or not to download directly into the current document. If
the answer is No, the embedded web browser itself may be
redirected to the <DOWNLOAD-URL>, and a standard browser
download may take place. If the answer is Yes, then the client
may make an HTTP request to download the model. It may
store the downloaded model in memory and load it directly into
the current design document.

If the model was downloaded directly into the current document,
there may be several behaviors that depend on whether the
model is geo-located:
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- If the model is not geo-located, then it may be
pushed onto a tool that allows the user to choose the
3D location of the model graphically.

- If the downloaded model is geospecific, then:

= If the current_model is geospecific, then the user
is prompted to either put the downloaded model in
its “natural” place relative to the current one, or to
place it manually using the Place Component tool.

= Otherwise, then the downloaded model’s geo-
location information is transferred to the current
model (making it geo-located).

FIG. 5 is a schematic diagram showing components in a computer
system suitable to be used with the systems and methods described in this
document. The system 500 includes a processor 510, a memory 520, a
storage device 530, and an input/output device 540. Each of the components
510, 520, 530, and 540 are interconnected using a system bus 550. The
processor 510 is capable of processing instructions for execution within the
system 2300. In one implementation, the processor 510 is a single-threaded
processor. In another implementation, the processor 510 is a multi-threaded
processor. The processor 510 is capable of processing instructions stored in
the memory 520 or on the storage device 530 to display graphical information
for a user interface on the input/output device 540.

The memory 520 stores information within the system 500. In one
implementation, the memory 520 is a computer-readable medium. In one
implementation, the memory 520 is a volatile memory unit. In another
implementation, the memory 520 is a non-volatile memory unit.

The storage device 530 is capable of providing mass storage for the
system 500. In one implementation, the storage device 530 is a computer-
readable medium. In various different implementations, the storage device
530 may be a floppy disk device, a hard disk device, an optical disk device, or
a tape device.

The input/output device 540 provides input/output operations for the

system 500. In one implementation, the input/output device 540 includes a
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keyboard and/or pointing device. In another implementation, the input/output
device 540 includes a display unit for displaying graphical user interfaces.

The features described can be implemented in digital electronic
circuitry, or in computer hardware, firmware, software, or in combinations of
them. The apparatus can be implemented in a computer program product
tangibly embodied in an information carrier, e.g., in a machine-readable
storage device or in a propagated signal, for execution by a programmable
processor; and method steps can be performed by a programmable processor
executing a program of instructions to perform functions of the described
implementations by operating on input data and generating output. The
described features can be implemented advantageously in one or more
computer programs that are executable on a programmable system including
at least one programmable processor coupled to receive data and instructions
from, and to transmit data and instructions to, a data storage system, at least
one input device, and at least one output device. A computer program is a set
of instructions that can be used, directly or indirectly, in a computer to perform
a certain activity or bring about a certain result. A computer program can be
written in any form of programming language, including compiled or
interpreted languages, and it can be deployed in any form, including as a
stand-alone program or as a module, component, subroutine, or other unit
suitable for use in a computing environment.

Suitable processors for the execution of a program of instructions
include, by way of example, both general and special purpose
microprocessors, and the sole processor or one of multiple processors of any
kind of computer. Generally, a processor will receive instructions and data
from a read-only memory or a random access memory or both. The essential
elements of a computer are a processor for executing instructions and one or
more memories for storing instructions and data. Generally, a computer will
also include, or be operatively coupled to communicate with, one or more
mass storage devices for storing data files; such devices include magnetic
disks, such as internal hard disks and removable disks; magneto-optical
disks; and optical disks. Storage devices suitable for tangibly embodying

computer program instructions and data include all forms of non-volatile
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memory, including by way of example semiconductor memory devices, such
as EPROM, EEPROM, and flash memory devices; magnetic disks such as
internal hard disks and removable disks; magneto-optical disks; and CD-ROM
and DVD-ROM disks. The processor and the memory can be supplemented
by, or incorporated in, ASICs (application-specific integrated circuits).

To provide for interaction with a user, the features can be implemented
on a computer having a display device such as a CRT (cathode ray tube) or
LCD (liquid crystal display) monitor for displaying information to the user and a
keyboard and a pointing device such as a mouse or a trackball by which the
user can provide input to the computer.

The features can be implemented in a computer system that includes a
back-end component, such as a data server, or that includes a middleware
component, such as an application server or an Internet server, or that
includes a front-end component, such as a client computer having a graphical
user interface or an Internet browser, or any combination of them. The
components of the system can be connected by any form or medium of digital
data communication such as a communication network. Examples of
communication networks include, e.g., a LAN, a WAN, and the computers and
networks forming the Internet.

The computer system can include clients and servers. A client and
server are generally remote from each other and typically interact through a
network, such as the described one. The relationship of client and server
arises by virtue of computer programs running on the respective computers
and having a client-server relationship to each other.

A number of embodiments have been described. Nevertheless, it will
be understood that various modifications may be made without departing from
the spirit and scope of what is described. Accordingly, other embodiments are
within the scope of the following claims.
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Google Earth KML

Version 2.0 for Google Earth Client Version 3.0

Introducing KML 2.0

KML, or Keyhole Markup Language, is an XML grammar and file formal for modeling and storing
geographic features such as points, lines, images and polygons for display in the Google Earth
Client. KML gives you the ability to:

Specify icons and labels 1o identify locations on the planet surface

Create different camera positions to define unique views for each of your features
Use image overlays attached to the ground or screen

Define styles to specify feature appearance

Write HTML descriptions of features including hyperlinks and embedded images
Create folders for hierarchical grouping of features

Timestamp features for dynamic playback

Dynamically import and display data from remote or local network locations
Return information to the source server to allow generatlon of view-specific data

A KML file is processed by the Google Earth viewer in a similar way that HTML files are
processed by web browsers. Like HTML, KML has a tag-based structure with names and
attributes used for specific display purposes. Thus, the Google Earth viewer acts as a browser of
KML files.
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Google Earth KML for Your Data

KML can be authored in two ways, depending upon your purpose:

Author KML using the Google Earth client:

For those users wanting to create KML for distribution by email or for serving as non-dynamic
content on a web server, the Google Earth client functions as an authoring tool. Simply structure
the data the way you want it in the Google Earth client GUI and save it as a separate file. This is
also useful for developers wanting to determine the best strueture for more complex KML
documents, The Google Earth client can create and save all but a few KML lags.

Author KML for dynamic, web-based delivery:

Developers can use an editing environment to authar KML content for dynamic delivery via the
web, much in the same way other web content is developed for dynamic delivery on sites using
any standard dynamic content technalogy. Most cantent editors that display XML data can do the
same for KML.

The following is an example of a simple KML file:

<kml xmlns=*http://earth.google.com/kml/2.0">
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c¢Placemarks>
«description>«<! [CDATA[<a href="http://www.google.com/">Gocgle
Searchl</a»]]></description>
<name-Gcogle Headquarters</names
<LOGKAL>
<longitude>-122.083%</longitudes
<latitude>37.4219</latitudes>
<range>S540.68</range>
<tilt>0c</tilt>
<heading>3</heading>
</LookAt>
<Point>
<coordinates>-122,0839,37.4219,0</coordinates>
</Points
</Placemark>
</kml>

Here we have a <kml> element that contains a single <Placemark> element named Goaogle
Headquarters. When read into the Google Earth client, the <Placemark> is drawn as the default
icon positioned at the longitude and latitude given by the <Point > element.

The <LookAt > element of the <Placemarks> specifies the camera location to use when
selecting the placemark in the Google Earth client. Note how the <description> text contains
HTML tags and a hyperlink. The viewer displays the description and formats it according to the
HTML tags and will open clicked hypertinks in a web browser window. (In this case, the Google
homepage will open).

The remainder of this document describes the following:

« Google Earth dient features that you can implemnent by authoring your own KML

+ KML syntax and guidellines for programmers and GIS professionals who want to author
KML using an appropriate editing environment

» KML tag reference for both complex and simple tags

KML Basics

The Google Earth client provides a number of display features that you can create and save as a
KML document, If you prefer, you can use a text editor to author the KML document first, and
then open it in the Google Earth clienl to view the display, much like you would author an HTML
document and view the resulting layout In a web brawser. For more advanced applications, you
can generate KML using a CGl script. This section describes the basic KML elements and
features as they are expressed in the Google Earth client.

Common Elements

All the features described in this saction (folders, placemarks, geometry, averlays) share the
following elements.

Name

The KML syntax uses the <name></name> {ag to provide the name of the folder, placemark,
overlay, or other features for easy identification in the Google Earth ¢lient. The following example
shows the <name > element applied 10 a <Folders element,
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<Folders>
<name>My House</name>

</Falder>

For more information, see the entry for <name>.

Description

Use the description field (<description></descriptions tags) for features lo enter
additional information about the fealure. The Google Earth client intelligently recognizes valid web
URLs entered in the description and automatically provides a link in the description without the
need for HTML markup. However, if you desire, you can format the appearance of the descriplive
text using HTML to provide font styfing and even images.

Note: In order to use any HTML markup in the description of an element, you will need to need to
use the CDATA XML element to avoid XML parsing of special characters, or you will need to
provide entity references for those individual characters.

For more information, see the enltry for <description>.

Visibility
Use the <visibility> tag to set the default visibility of the feature when first opened in the
Google Earth client. Visibility applies to all features. However, visibility has special conditions
when used on features and overlays within folders. A feature is visible if and only if it and its
ancestors have their visibility set to true {1).

You may define whether or not to inilially display the feature when the user opens the KML file.
After opening the KML fils, the user always has the option to toggie the display of the feature on
or off.

For more informalion, see the entry for cvisibilitys.

LookAt

Use the <Lookat > element to specify the camera view around a given point on the planet
swiace. The Google Earth client can set the camera view for placemarks, folders, overlays and
other features, When a feature has a specified <LookAt > tag, double-clicking the item in the
Piaces window will cause the Google Earth client to fly smoothly to the specified camera view.

itis important to remember that tha ¢camera view for a feature bears no relationship to the
coordinates or extent (longitude/latitude) of the feature. For example, a placemark might be
positioned in the center of a large plot of 1and, and the observation coordinates for that placemark
might look off toward the left comer of the land.

In fact, the observation for a placemark can be set so that the placemark icon itself is not even in
view. Therefore, when you set a view for a placemark, do not assume that it automatically keeps
the piacemark in the Google Earth client viewer. This can be useful when you want to mark a
"camera view" of a particular position that is not associated with any geometry. You can set the
placemark in Califomnia and set the view for that placemark in New York. On the other hand, this
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can also cause undesired behavior, so use this feature carefully. When a feature has no
<LookAt> tags, double-clicking the feature will cause the Googie Earth client to zoom to the
extents of the feature.

For more information, see the entry for ¢Lookats.

Folders

Most uses of KML employ folders to organize placemarks, screen and ground overlays, and other
folders. Use folders to quickly identify placemark and overlay groups, to provide a unified view for
a group of placemarks and/or overlays. Folders offer a number of elements, including:

Name and Description
Each folder can have its own name and desctiplion attribules

Visibillty
A switch (0 or 1} that controis whether or not the contents of the folder will be visible in the
viewing window when the folder is loaded.

Open
A switch {0 or 1) that controls whether or not the folder will be in an expanded or collapsed state
when it Is loaded.

LookAt

By setting a camera view for a folder, you can provide a consistent display for all the features
within the folder, regardiess of the camera view set for the individual features. For example, you
might have different views specified for a collection of ptacemarks to highilght characteristics of
each placemark. However, with a double-click on the parent folder, the view can shift to one
designed 1o best display all placemarks as a collected group.

Logical containment of related data, and folder nesting

You can use a folder to contain related placemarks, overlays, and other folders, By providing
folders with & name and LookAt values, you can group information in way to make It easily
identifiable and manageable. For example, you can use a folder to associate a placemark with a
related overlay image file for a multi-layered view of a particular region.

You can create a hierarchical structure in a manner similar to the Microsoft Windows folder view,
so that folders can be expanded or collapsed to reveal or hide content as needed. Do this in the
Goog'e Earth client by dragging and dropping folders on top of other folders in order to nest them.
In KML, <Folders»</Folder> tags simply nest within each other, in the same way that
<table></table> tags can be nesled in HTML,

Documents

A document is a type of folder that can also contain the <Styles> and <Schemas> tags In
addition to features such as placermarks, overiays and folders. Use documents to group styles
and schemas for a collection. Documents are aiso often root-level containers of KML hierarchies.

Note: When you need to use styles or schema for your data, you must also use the <Document»
element to contain these other elements. Use styles when you want 1o add customn icons and
color and/or size information to geometry (see the entry for <Styles>). Use schemas when your
data collection contains features that are not native 1o KML. With schemas, you can define a
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feature and its associated meta-data so that it is correcly displayed in the Googte Earth client
{See the entry for <Schemas» for more information.)

Placemarks

Placemarks are the primary means of marking a point on the earth. They may be simple points,
or may contain one or more geomstry slements-—points, linestrings, polygons or geometry
collections—as well as a user-defined style to control the appearance of each of these elements,

With KML, you can customize your placemark information in a variety of ways. In addition to the
<name>, <descriptions, <viaibilitys> and <LookAt> elements, the placemark element
usas a style reference (<StyleUrlx) fo specify the desired style for that placemark.

For example, You ¢an use any image—such as your company logo—as the icon for a placemark
by using the style reference to point to the desired icon. in addition, the style can reference a
style map in order to display a different style whan the user mouses over a placemark. In this
way, you can have both a normal and a highlighted state for placemark Icons. Finally, you can
also use slyle references to set scale and color for geometry as well as point labels. For more
information, see the entry for <StyleUrls.

You can also specify 8 <Style> within 8 <Placemarks. This style is known as the Placemark’s
focal style. Any fields that are specified in the local style will override the corresponding fields in
the referenced style (i.e., any style referenced through <StyleUrls>). Minimal use of local styles
is recommended for best efficiency.

Image Overlays

image overlays can be described in KML for adding image-based meta-daia lo your GIS data in
the Google Earth client. Thare are two types of overlays:

Ground Overlays

Uss ground overlays for information-rich site display such as phased plans or weather maps.
Ground overlays arg images that are fixed to the planet surface, See the eniry for
<GroundOverlay= for more information.

Screen Overlays

A scresn overlay is a "floating” image independent of the position of the viewer and is fixed to the
screen. See the entry for <Screenoverlays for more information.

This section describes both types of overlays and their features.

Common Overlay Features
The following features are shared by both overlay types.

Name
See the entries for Commeon Elements and <names.

Description
See the entries for Common Elements and <descriptions.

Default visibility
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You can toggle the display of overlays so that muitiple overlays in a given location can be used
with minimal confusion. See the enfries for Common Elements and <vigibilitys,

Draw Qrder

When using overlapping overiays, you can set the draw order to determine the overiay stacking
order. In this way, for example, overlay images with black boundary edges or masked boundaries
can be assigned a lower number than adjacent overlays so as not to obscure useful information.
See the enlry for <drawdrder> for more information.

Location of image file

The <Url»> tag references the overlay image file either locally or remotely, such as on your
corporate web server. Remote users do not have to have a local copy of an gverlay image if the
image is supplied remotely. in this way, you can provide real-time updates of overlay data, such
as weather, or development progress of site plans.

The following image types are supported:

JPG
PNG
GIF

TIFF

For more information see the entry for <urls.

Rotation

You can set the rotation of the overlay image. The image can be rotated up to 180 degrees in a
clockwise (positive) or counter-clockwise (negative) rotation from north. See the entry for
<rotation> for more information.

Refresh Interval

Indicates the period of time in seconds to refresh the referenced image. You can use this element
for real-time applications such as web cameras where images are updated on a specific
frequency. See the entry for <refreshiInterval> for more information.

Ground Overlays

fn KML, ground overlay tags can be piaced inside any folder or subfolder in your KML document.
Ground overlays suppori the following elements:

<LookAt>
As with placemarks, you can set the observation coardinates for a ground overlay. See the entry
for <Lookat » for more information.

Mapping coordinates of the image overlay points

Four coordinates set the edges of the overlay. These coordinates set the North-South {latitude),
East-West {longitude) positions of the overlay boundaries. In addition, you can indicate the
overiay's rotation, which is about the center of the overlay. In the Google Earth client viewer, you
can drag and rotate the overlay in order to set the coordinates, or you can enter in your own
values,

Screen Overlays

Use screen overlays for a consistent display of information regardless of the viewing placement,
such as heads up display, co-branding, or other types of dashboard display. As with ground
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overlays, you can define muitiple screen overlays and assaociate them with a folder. You can
define the position as an absolute coordinate position in the viewer, or as a percentage of the
viewer size. You can also set the opacity of a screen overlay.

Note: Screen overlays can currently only be authored in KML using a text editor, nol in the
Google Earth dient.

Screen overlays have the following features;

Screen position

Two mechanisms for screen positioning provide flexibllity In different presentation formats. You
can determine the position of the screen image using X/Y coordinates either with exact pixels, or
as a fraction of the overall screen. See the entries for coverlayXyYs>, <screenXYs> and
<gize> for more information.

Size
Use the <gize> tag to indicate the width and height of the overlay image based on the screen
size. For more information, see the entry for <gizes.

As with ground overays, screen overlays may be refreshed with the <refreshIntervals lag.

For more infarmation, see the entry for <ScreenOverlays.

Time

Time can be attached to all features in KML. Currently, time cannot be authored in the Google
Earth client itself, but must be authored directly in KML. When the time featurs is enabled (feaiure
only availeble in the Google Earth EC clienf) all ime-stamped features in a KML document can
be made visible or hidden according to a number of adjustable parameters in the Google Earth
EC client time user interface. For example, polygons representing each state of the United States
can have a time value applied to represent the year the state joined the Union. Playback can be
set in the Google Earth client to visually display the addltion of each state.

For more information, see the entries for ctimePositions, <TimeInstants, and
<TimePer iod>.

Geometfy

The following types of geometry can be expressed in the Google Earth client viewer:

Point geometry, displayed as icons
See the antry for <Point> for more information.

Line geometry
This includes lines and linestrings (polyfines), but not road data.

Polygons
See the entry for <Polygons for more information.

Collections
This includes collections of line geometry or polygon collections.
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Coordinates

Coordinate values for geometry must be entered in degrees {longitude, latitude) and meters
{elevation above sea level). KML uses lhe <coordinates» tagto describe this feature. See the
entry for <coordinates> for more information.

important: The required geographic coordinates specification is Longitude, Latitude, and Altitude,
in that order. If you don't follow this method, your coordinate specifications will be misinterpreted.

Color and Scale

Color and scale apply to both point and line geometry via slyles. Color can also be applied to
polygons, but scale specifies only the line width of outlines for polygons.

To apply color or scals to a placemark, use a <StyleUrl» element to refer to the style that
specifies geomelry color or scale. See the section on <Styles> for more information.

3D Geometry

In the Google Earth client (Plus, Pro and EC only) it is possible to create three-dimensional
shapes by extruding two-dimensional objects. See the entry for <extrude> for more information.

Styles

Similar to styles in HTML, styles can be employed in KML to define the appearance of geometry,
icons, and labels in the viewer. Styles can be used for the following effects:

Individual icons for normal, highlighted, and blinking states
Geometry color

Geometry scale

Label color

Label Scale

Polygon Mode (filled, outline, or filled and outlined)

Label Placement

Style Selectors

You can use a <StyleUrl> tag to reference a style selector. A slyle selector selects a specific
style from a group of styles, which indicate a specific type of color, scale or mode for the feature it
applies to, There are three style selector types in KML:

Style

A <Style> tag is used to indicate drawing style such as for custom icons, geometry scale and
color, and label scale. A <Styles lag is a style selector that selects itself. See the entry for
<Stylex for more information.

StyleMap

A <StyleMap» tag is used to provide a second level of style referencing lo provide modes for
such features as placemarks. It selecls a style based on the placemark highlight siate, See the
entry for <styleMap> for more information.

StyleBlinker
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Child Tags

Contains:
<TimeInstant>

<extrude>

A simple tag that allows vertical extrusion of two-dimensional features, Placemarks, paths, and
polygons may all be extruded to form three-dimensional objecls.

Values
An integer value representing the extrusion altitude in meters.

Parent Tags

Conlgined by:
<LineString>
<Polygons>
«<Point>

Child Tags

None.

<fill>

A simple tag representing whether or not a polygon is to be rendered with a fill.

Values
0 (no fill) or 1.

Parent Tags

Contained by:
<PolyStyle>

Child Tags

Nore.

<Folder>

A compleX tag. A top-level, optional tag used to structure hierarchical arrangement of other
folders, placemarks, ground overlays, and screen overlays. Use this tag to structure and organize
your information in the Google Earth client. See the entry for Folders for more details.

<Folder>
<namesName of Folder¢/names
«description»bescriptive texte</description»
<Polder>»
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cname>SubFolder #1 Namec</namesx
<description>Descriptive text</descriptions»
<Placemarks>
[placemark data here ...]
</Placemarks
</Folders
¢<Folder>
<name>SubFalder #2 Name</names
<description>Descriptive textc</description»
<Placemarks>
[placemark data here ...]
</Placemark>
</Folders>
</Folder>

Values
None,

Parent Tags
Can be contained by the following:

<Document>
«Folder>»
<HetworkLink»>

Child Tags

Can contein the following tags:
<Folders

<name>
<description»
<[,ookAt>s
«vigibilitys
<Placemark>
<GroundQverlay>
<ScreenQverlay»
<NetworklLink>
<Documernt:

<geomColor>

A simple tag and child of the <Styles> tag. You can use this as a style attribute for any
geometry—point, ling, or polygon—to set the color value. The following example shows a fully
opaque, blue color:

<Placemark>
«Style ID="myIconStyleID">
<geomColor>££640000</geomColor>
</8tyle>
<Point>
<coordinates»-122.072408, 37,.412161, 6.936751«/coordinatess
</Polint>
<StyleUrls>fimyIconStyleID«</StyleUrl>
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</Placemark>

Note: When color Is applied to poinl geometry, the texture color of the icon is multiplied by the
<geomColor> value. For example, if your icon's image is a bluish green color, and you set a
greenish yetlow color for the placemark, the result will be green. Keep in mind that with multiply
blend mode, RGB values are mulliplied component wise (R'R, G*G, B*B). Consequently, pure
red (1, 0, 0) times pure green (0, 1, Q) yields black, because (10, 0*1, 0*0) is {0, 0, 0).

Values

Color values are expressed in hexadecimal nofation, including alpha values. The order of
expression is alpha, blue, green, red (ABGR).

Parent Tags

Is contained only by:
<Style>

Child Tags

MNone.

<GeometryCollection>

A complex tag used to group more than one geometry element, such as muitiple polygons used
to define a single feature for display in the Google Earth client 3D viewer.

<GeometryCollection>
<Polygon>
<outerBoundaryls>
<LinearRing>
<cocrdinates>.....
</coordinates>
<f/LinearRing>
</outerBoundaryIs>
<[ Polygon>
<Polygon>
<outerBoundaryIss
<LinearRing»
<coordinates».....
<fcoordinates>
</LinearRings
</outerBoundaryls>
</Polygon>
</GeometryCollection>

Values
MNone.

Parent Tags
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Can be contained by the following:
<Placemark>

Child Tags

Can contain any geometry tag, including another geometry collection.

<geomScale>

A simple tag and child of the <Style> tag. You can use this attribute to scale icons (i.e., points)
and lines to after their size In the Google Earth client viewer,

<Style id="myPlacemarkID'>
<geomScale>2«</geomScales
<labelScale>1.08</labelScale>
<geomCelor>ffosceff</labelColor>

<lcon>
<hrefsroot://icone/....</href>

</Icon>

</Style>

Curmrently, this atiribute does not apply to polygons, unless you specify outline mode, in which
case the line width of the outlines are affected.

Values

Values are indicated as a floating point unit. for example, since the default size of anicon is 1 a
geomScale value of .5 would decrease the overall dimensions of the icon by half. Similarly, a
geomScale value of 2 would double the overall dimension of the icon. For lines, the value Is
applied to the thickness of the line, and the default value for line thickness is 1.

Parent Tags

Is contained only by:
<Style>

Child Tags

None.

<GroundOverlay>

A complex tag. This element contains tags for defining and plaging an overlay image on the
globe.

<GroundOverlay>
<visibility»0</vieibilitys
<Icon:
<href>C:/GoogleEarth/example, jpa</hrefs
</Icon>
<drawQrder>0¢/drawOrders
<LatLonBox>
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<rotation>36.999%4<¢/rotatlion>
<north>39%.3082</norths
<gouth»38.5209</pouth>
<east>-95.1583</east>

<West>-96,3874</west>
< /LatLonBox»
«/GroundOverlay>

Values
None.

Parent Tags
Can be contained by any abstract folder.

Child Tags

Can contain the following:
<drawOrder>

<Icon> (required)
<LatLonBox> (required)
<vigibility»
<rotations

<h>
When extracting potions of an image for use as anicon, h is the height of the exfracted portion of
the image.

Values
An integer representing the height of the extracted portion in pixels.

Parent Tags
Conlained by:

<Jcon>

Child Tags

None,

<heading>

A simple tag. This tag is a child of <LookAt > and describés the angular distance along the
horizon to the viewpeint. This is measured from north. The following example shows a heading
due west,

<heading>-~9%0</heading>
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Values
Defined with respect to the observation coordinates. The value is expressed in decimal degrees.

Parent Tags

Contained by;
<LookAt >

Child Tags

Nane.

<href>

A simple tag and child of the <Icon> tag. It defines the location of the image to be used as the
overlay or as the icon for the placemark. This localian can either be on a local file systemor a
remote web server.

<Icon»
<href>C:/CGoogleEarth/example,jpg</href>
</Icon>

Values
Defined by the location of the image file.

C:/GoogleEarth/example.jpg
Ii you specify an image on a web server, specify the entire URL for thal image:
http://www.keyhole.com/images/nav/navTopLogo.png

In addition to referring to a single image as the icon, you can also use a palette syntax for a larger
image to “extract’ a portion of the image to serve as the icon. Palette images use texture memory
more efficiently, so consider using palette images for improved performance on the Google Earth

client.

For example, you might have a single image consisting of a 4x4 grid of smaller images. Using the
palelte syntax, you can refer to a specific portion of that image for individual icons. Ta use this
syntax, you need four coordinates for the portion of the master image you want to use;

¥ coordinate, or position from the left most edge, in pixels

y coordinate, or position from the bottommost edge, in pixels
w coordinate, or width of the extracted portion, in pixels

h coordinate, or heighi of the extracted portion, in pixels

<Style 1ld="Example">
<IconsStyle>
<Icon>
<hrefsexample.png</hrefs
<x>12Bc/x>
<y>0</y>
<Ws64< /W
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<h>64</h>
</Icons
</IconStyles
</8tyle>

Parent Tags

Is contained by:
<Ilcon>

Child Tags

None.

<lcon>

A complex tag and child of <GroundOverlays, <ScreenOverlay>, and <IcoenStyles. The
required <href> child element defines the location of the image to be used as the overlay or as
the icon for the placemark. This location can either be on a local file system or a remote web
server,

Parent Tags

Is contained by:
<@roundOverlay>
<8creenCverlay>»
<Style>

Child Tags

Contains
<hrefs>
<X>

<y»
<WD
<h>

<IconStyle>

A complex tag that is a child of «<Style> and parent to <Icons. lconStyle specifies how icons
are to be drawn for point geometry.

Values
User defined.

Parent Tags
<Style>
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Child Tags

May contain:
<Icon>
cgcale>

<innerBoundaryls>

A complex tag defining the inner boundary hole of a polygon.

<Polygon>
<innerBoundaryIs>
<bLinearRing>
<coordinatess>
-88.306534, 30,227852, 0.000000 ...... -88.306534,
30.227852, 0.000000
<f/coordinates>
</LinearRing>
< /innerBoundaryIs>
</Polygon>

Values
None.

Parent Tags

Is contained by.
<Polygon>

<key>
A simple tag and child of <Pair>. Used lo indicate either a normal or highlighted state for a style.

<StyleMap ids"example_style":
<Pair>
<key>normal</key>
<StyleUrl>#example_style off</StyleUrl»>
</Pair>
<Palr>
<key>highlight</key>
<StyleUrl>#example style on</StylelUrls
</Pair>
</StyleMap>

Values

Use either normal to indicate the style URL to be used as the default style for the feature, or
highlight to indicate the style URL to be used when the feature is selected.

Parent Tags
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1s contained by:
<Pair:

Child Tags

None,

<labelColor>

A simple type used to specify the color of a label as seen in the Google Earth client 3D viewer,
Used by the <Styles tag.

<labelColor>fff£f0055</labelColors>

Values

The default value is fiftffff (white, opaque). Color values are defined in hexadecimal notation in
aabbggrr order (alpha, blue, green, red) where 0 is transparent and 255 is opaque. See the entry
for Color and Scale for more information.

Parent Tags

ls contained by;
<Styles

Child Tags

None.

<latitude>

A simple tag and child of the <LockAt» tag. This element defines the distance on the Earth
(measured in degrees) north or south of the equator,

clatitude>33.3205¢/latitudes

Values

Delermined by the observation coordinates of the particular view. Its units can be expressed in
decimal degrees.

Parent Tags

Contained by:
<LookAt >

Child Tags

None,
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<LatLonBox>

A complex tag. This tag is 2 child of <Grounddverlay> and is used to specify the coordinates
for the overlay itsel.

<LatLonBox»
c<rotation>36.9994</rotation>
cwepst>-96.3874¢/west>
<eabt»-95.1583</east>
<gouth>38.5209</8outh>
<north»39.3082«</north>
</LatLonBox>

Values
None.

Parent Tags

Contained by:
<GroundCverlay>

Child Tags

Contains the following required tags:
<east>

<WeBt>»

<north>

<south>

<rotation» (notrequired)

<LinearRing>

A complex type defining a closed line within a polygon. Used to specify the structure of a polygon,
which must have an outer boundary, and can optionally have one or more inner boundaries to
define a hole in the polygon. Uses the <coordinates> tag to express the valyes of the coordinate
linestrings. The final coordinate in the line marks the last point before reconnecting with the first
coordinate.

<Poclygon>
<outerBoundaryIsas
<LinearRing>
<coordinates>»
-88.306534, 30.2278%52, 0.000000 ...... -B8.3065134,
3p.227852, 0.000000
</coordinates»
</LinearRing»
</outerBoundarylIs>
</Polygon>
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Values
None.

Parent Tags

Contained by:
<Polygons»

Child Tags

Contains only one child:
<coordinates>

<LineString>

A complex type used to define a line. Defines the location of a string of coardinates on the map.
Uses the <coerdinates> tag lo express the values of the points.

Values
None.

Parent Tags

Can be contained by:
<Placemark>
<GecmetryCollection»

Child Tags

Contains only one child:
<coordinates>

<longitude>

A simple tag and child of the <Lookat > tag. This element defines the distance on the Earth
{measured in degrees) east (positive values above 0 to 180 degrees) or west (negative values
below O to 180 degrees) of the Greanwich Meridian,

<longitude»-111.965¢/longitudes

Values

Determined by the observation coordinates of the particular view. Its units can be expressed in
decimal degrees.

Parent Tags
Contained by:
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<LookAt>

Child Tags

None.

<LookAt>

A complex tag. Pefines the observation coordinates or eye point of the parent placemark, folder,
or ground overlay.

cLookAt>
<heading>-0.00855499</heading>
<tilt>39.4365¢/tilt>
<range>214.17</range>
<latitude»37.3895¢</latitude>
<longltude>-122.086</longitude>
</LookAt>

Values
Nona.

Parent Tags

Can be contained by:
<Folder>
<Document >
<Placemark>
<GroundOverlay>»

Child Tags

Contains the following tags:;
<headling>

<latitudes
<longitudex

«<range>»

<name>

A simple type. This is used in the Google Earth client as the label for a point placemark, for
example, or by the <Schema> element as an identifier,

<Folder>
<names»Favourite Places</name>

</Folders>

Values
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User-defined.

Parent Tags

Can be contained by:
<Folder>
<Document »
<GroundOverlay>
<Placemark>
<ScreenOverlay>
<Schema>

Child Tags

None.

<NetworkLink>

PCT/US2007/067445

A complex tag used lo define a referenced KML file on a local or remote network.

<NetworkLinks>

<refreshVigsibilitys0¢/refreshvisibilitys
<refreshIntervals>121«</refreshintervals

<Url>

<href>//myServer/Googleearth/example . kmlM.</hrefa

</url>

<vigibility>1</visibility>
<name>TestNetworkLink«/name>

< /NetworkLinks

Values
None

Parent Tags

Can be contained by:
<Folders>
<Document >

Child Tags

Can conlain the following:
<refreshvisibilitys
<refreghIntervals
<<Url>>

<name>

<vigibilitys>
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<north>
A simple tag and child of <LatLonBox>». This tag defines the latitude of the top edge of the
overlay image.

<north>39.3082</norths

Values

Dependent on the actual position required for the overlay image. Latitude and longitude values
can be specified as decimal degrees,

Parent Tags

Contained by:
<LatLonBox>

Chiid Tags

None.

<ObjArrayField>

A complex type and child of the <Schema> element. Schema field for an array of (pointers to)
schema objects. Uses the <type> element for the type name of the objects in the array.

Values
None.

Parent Tags

Is contained by:
<Schema:

Child Tags

Contains the following:
<name>
<type:

<ObjField>
A complex type and child of the <Schema> element. Used to define a type of field (pointer to) for
a schema object. Uses the <type> element for the type name of the object.

Values
None.
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Parent Tags

Is contained by:
<Schemas

Child Tags

Contains the following:
<Ilame>»

<type>

<open>

A simple tag that defines the appearance of a folder on load.

Values

On load, a value of 1 will cause the folder to appear in its expanded state. A value of 0 will load
the folder in its collapsed state. For folders containing a large number of features, it is useful to
ensure Ihat the folder loads in the collapsed state.

Parent Tags

Contained by:
<Folder>

Child Tags

None.

<outerBoundaryls>

A complex tag defining the outer boundary of a polygon. Required.

<Polygen>
<outerBoundarylIs>
<LinearRing»
<coordinatess
-88,306534, 30.227852, 0.000000 ...... -88.306534,
30.227852, 0.000000
</coordinates>
</LinearRing»
</outerBoundaryIs>
</Polygon>

Values
None,

Parent Tags
Is contained by:

SUBSTITUTE SHEET (RULE 26)



WO 2007/124512 PCT/US2007/067445

<Polygon>

Child Tags

Contains:
«LinearRing>

<outline>
A simple tag representing whether or not a polygon is to be rendered with an outline.

Values
0 (no outline) or 1,

Parent Tags

Contlained by:
<PolyStyle>

<overlayXY>

A simple field and child of the <Screendverlay> element. Defines the coordinate peint on the
overlay image itself that will be used to map lo the screen coordinate. It requires X and Y values,
and the units for those values (either pixels or fraction). For example, <overlayXY x="1*
y="1* xunits="fraction” yunita=“fraction*/> affects the upper right corner of the
image. Used with cacreenXY of x="-507 y=*0.9% xunits="pixels”
yunitss"fraction” />, this measurement places the upper right comer of the image 50 pixels
inset from the right edge of the screen and 10% below the top edge of the screen.

Values
The x and y components ¢can be specified In one of the following ways:

Placing an image in the center of the screen:
coverlayXY x="0.5" y=*0.5" xunits="fraction" yunits="fraction"/>
<cgcreeniY x="0,5" y="0.5" xunits="fraction" yunits="fraction"/»

Placing an image at the top left of the screen:
<overlayXY x="0" y="1" xunits="fraction” yunits=<"fraction"/s
<screenXY x="0" y="1" xunits="fraction" yunitas="fraction"/s

Placing an image at the right of the screen:
<overlayXY x="1" y="1" xunitg=a"fraction" yunits="fraction"/>
<gereenXy¥ x="1" y="1" xunits="fraction" yunits="fraction"/>

Parent Tags

Is contained by:
<ScreenQveriay>
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Child Tags

None.

<Pair>

A complex tag and child of «<StyleMap>. Used 10 define a key/value pair t0 provide multiple style
references for such things as modes.

Vaiues
None.

Parent Tags

Is contained by:
<3tyleMap>

Child Tags

Must contain the following:
<key>
<StylelUzl>

<parent>

A simple field and child of the <Schema> element. Defines the base type o which further schema
fields are added.

<Schema»
<name>High School«/namex
cparent>Placemarke</parent>
<SimpleFields
<name>Address</names
<type>wstring</type>
</SimpleFields
<SimpleField>
<name>Average SAT scorec</names
<type>int</type>
</SimpleField>
</Schemas

Values
Defined as one of ihe existing KML base types. See the entry for KML Primary Types.

Parent Tags

Is contained by:
«<Schema>
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Child Tags
None.

<Placemark>

A complex tag. Use a placemark to describe a geometric primitive on the planet surface. For
example, placemark data can be used to describe a point coordinate on the earth. Coordinates
should be specified as [longitude, |atitude, altitude) where; :

longitude: between -180 and 180

latitude; between -80 and 90

Altitude: meters from the surface of the sphereoid (WGSB4) which represents the planet. This Is
roughly sea level. Locations below the surface are automatically displaced onto the surface.

In addition, you can define a number of other elements for placemark entries, including
observation coordinates, name, and description.

<Placemark:
<name>Queen Creek</name>
<LookAt>
<longitude>-111.634</longitudes>
<latitude»33.2407</latitude>
<range>5571.15</range>
<tllt>-0,012574%</tilt>
<heading>-0.065101T</heading>
</LooKAt >
<vigibilitys>l</vigibilitys»
<StyleUrlsroot://styleMapsf#idefault?iconld=0x300</StyleUrl>
<Foint>
<coordinates>-111.634,33.2486,413.037</coordinates>
</Point>»
</Placemark:

Values
None.

Parent Tags

The Placemark tag can be contained by:
<Polder-
<Document »

Child Tags

Can contain the following tags and their children, where applicable:;
<description>

<name>

<Point>

<StyleUrls>

<LookAt >

cvisibility>
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<Point>

A complex tag. Defines the location of a point coordinate on the map. Uses the <coordinates>
tag to express the values of the point location.

<Point»>
<coordinatea»-111.965,33.3217,355.27 </coordinatess>
</Points>

Values
None,

Parent Tags

Can be contained by:;
<Placemark>
<GeometryCollections

Child Tags

Contains only one child:
<coordinates>

<Polygon>

A complex tag defining e polygon on the map. Uses <outerBoundaryIss by defaull to define a
boundary.

<Polygon:>
<outerBoundarylas>
<LinearRing>
<coordinatess
-98.306534, 30.227852, 0.000000 ...... -88,306534,
30.227852, 0.000000
</coordinatess
</LineazRing>
</outerBoundaryIss
</Polygons

Values
Nona,

Parent Tags

Can be contained by:
<Placemark>
<GeometryCollections

Child Tags
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Can contain:
<outerBoundaryls>

<innerBoundaryls>

<PolyStyle>

A complex tag. The <PolySode> element is used in the <Styles tag for polygons to specify the
mede to use when drawing the polygon.

Values
Nore

Parent Tags

Is contained by:
<Style>

Child Tags

May contain:
<color>
<fills
<outlinex

<range>

A simple tag and ¢hild of the <Lockht > tag. it determines the distance in meters from the
surface (sea level) of the planet &t longitude/latitude to the eye point.

<range>909.907</range>

Values

Determined by the ebservation coordinates of the particular view. Its units can be expressed in
decimal degrees or in any other standard GiS notation.

Parent Tags
This tag is contained only by the <Lookat > tag.

Child Tags
None,

<refreshinterval>
A simple tag. Used to indicate the time to refresh a URL or overiay image in seconds,

90
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<NetworkLink:»
<refreghvigihility>0</refreshvisibility>
<refreshinterval»>121</refreshinterval>
<<Urls>»>//myServer/GoogleEarth/example . kml</<Urls»
cvigibility>1</visibility>
<name>TestNetworkLink</name>

</NetworkLink>

Values

indicated in seconds. If the value is greater than O, the image or URL is refreshed every n
seconds, If the vaiue is less then 0, the image will never be loaded, and if the value is equal to 0,
the image is loaded once.

Parent Tags

Can be contained by:
<NetworkLink>
<BroundQverlay>
<ScreenOverlays

Child Tags
None.

<refreshVisibility>

A simple tag and child of the <NetworkLinks element. Use to maintain or ignore the default
visibility of features within the KML document to which the network link points.

Values

Default value is 0, leaves the visibility within the control of the Google Earth client. Set the value
to 1 to reset the visibility of features each time the network link is refreshed. For example,
suppose an item In the linked KML file has a visibility set to 0 and refresh visibility is on (set to 1).
When the file is first loaded into the Google Earth client, the check box next to the item is cleared
and the item Is not vigible In the 3D viewer. If the user selects the item’s check box to make It
visible in the 3D viewer, the Item will again be cleared once the URL is refreshed.

Parent Tags

Is contained by:
<NetworkLink>

Child Tags

None.
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<rotation>

A simple tag and child of the <ScreenOverlay>, <Groundoverlay>, and <LatLonBox>
elements. Used to specify the rotational axis of the image from its center point.

Values

Use + or - 180 to indicate the rotation of the image from O, which is the default orientation of the
image.

Parent Tags

Can be contained by:
<GroundOverlays
<Screenoverlay>
<LatLonBox>

Child Tags
None.

<Schema>

A complex tag, Used to define a custom schema to enable KML to properly interpret elements in
your KML not native to the default KML schema. Usling this tag and its children, you can define
your own schema as a set of namad and typed XML elements.

Values
None.

Parent Tags
None,

Child Tags

Is parent to the following elements:
<llame>

<parent>

<ObjField>

<ObjArrayField>»
<SimpleField>
<SimpleArrayFields

<scale>
Specifies the X, Y scaling of the feature.

Values
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A decimal value between 0 and 1,

Parent Tags

Contained by:
<lconStyle>
<Labe|Style>

Child Tags

None.

<ScreenOverlay>

A complex tag. This element contains tags for defining and placing an overlay image on the
screen. The KML code for placing an image (with original width, height and aspect ratip) at the
exact center of the screen looks as follows:

<?xml version="1.0" encodings"UTF-8"?>
<kml xmlas="http://earth.google.com/kml/2.0">
<8creenOverlay id="khScreenOverlay?756">
<description>This s¢reen overlay usea fractional positioning to
put the image in the exact center of the screen</descriptions
<name>Simple crosshalirs</name>
<vigibility>0</visibility>
<Icon>
<href>http://myserver/myimage.ipg</href»
</Icon>
coverlayXY x="0.5" y="0.5" xunits="fraction"
yunits="fraction"/»
<screenXY x="0,5" y="'0.5" xunits="fraction"
yunite="fraction"/»
<rotationXY x="0.5% y="0.5" xunite="fraction"
yunicg="fraction"/»
cgize xX="p" Y-IIOII xunit:s:"pixela" y'units-"pixel"/>
</sScreenQverlay>
</kml>

Values
None,

Parent Tags

Can ba contained by:
<Folder>
<Document»

Child Tags

Can contain the following:
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<drawQrder>
<Icon> (required)
<visibility>
<rotations
<gizes
<gCreeniy»
<overlayXys»

<screenXY>

A simple field and child of the <ScreenOverlay> element. Defines the coordinate points on the
screen ilself that the overlay image will be mapped to. For example, a screenXY of (-50, .9) with
an overlayXY of (1,1} places the upper right corner of the image 50 pixels inset from the right
edge of the screen and 10% below the top edge of the screen.

Values
The x and y compoenents can be specified in one of the following ways:

Placing an image in the center of the screen;
<overlayXY x="0.5" y="0.5" xunits="fraction" yunitg="fraction"/»
<gcreeniY¥ x="0.5" ya"0.5" xunite="fraction" yunita="fraction"/>

Placing an image at the top left of the screen: ‘
<overlayKY x="0" y="1" xunits="fraction" yunits="fraction"/»>
<gcreenXY x="0" y="1" xunits="fraction" yunite="fraction"/»

Placing an image at the right of the screen:
<overlayXY x="1" y="1" xunits="fraction" yunits="fraction"/»
<pereenXy¥ x="1" ye"lY xunitse"fraction" yunits="fraction"/>

Parent Tags

Is contained by:
<ScreenOverlay:>

Child Tags

None.

<SimpleArrayField>

A complex tag and child of the <Schema> element, Used to define amays of simple field types
like ints, floats, or strings.

Values
None.

Parent Tags
is contained by;
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<Schema>

Child Tags

Can contain the following:
cname>»
<type>

<SimpleField>
A complex tag and child of the <Schema> element, Used to define simple field types like ints,
floats, or strings.

<SimpleField>
<name>height</name>
<Cype>int</type>

</SimpleFields

Values
None,

Parent Tags

Is contained by:
<Schemax>

Child Tags

Can contain the following:
<namex’
<type>

<size>

A simple tag and child of the <ScreenOverlay> element. Used 10 specify the size of the image.

Values
Use of the size tag is best illusirated by exampie.

To force the image to maintain its native height, width, and aspect ratio, set the values to zero:
<size x="0" y="0" xunits="fraction” yunits="fraction"/>»

To force the image to retain its horizontal dimension, but to take up 20% of the vertical screen
space:

<Bize xX="Q" y="(,2" xunite="fraction"” yunits="fraction"/-

To force the image to reslze to 100px by 500px:
<gize x="100" y="500" xunite="pixela" vunits="pixela"/-

L)
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Parent Tags

Is contained by:
<ScreenOverlay>

Child Tags

None,

<south>

A simple tag and child of <LatLonBox>. This tag defines the latitude of the bottom edge of the
overlay image.

<gouth>38.5209</south>

Values

Dependent on the actual position required for the overlay image. L atitude and longitude values
can ba specified as decimal degrees.

Parent Tags

Contained by:
<LatLonBoX >

Child Tags

None.

<snippet>
A simple tag that causes a shorl description to be displayed in the GUI.

Values
User defined.

Parent Tags

Contained by:
<Placemarks>

Chlld Tags

None.
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<Style>

A compiex tag to indicate drawing style such as for custom icons, geometry scale and color, and
label scala, Styles ara referenced by |D placemarks or geometry, so you can share a style among
many geometry or placemark elements.

Note: A style must have an ID in order to be referenced.

<Style id="myStyle"»
<polyModesoutlineFill«/polyMode>
<geomScale>l«</geomScale>
<labelscalesl</labelScale>
<geomColor>fF0000ff</geomColor>
</Btyle>

You can specify a <Style> within a <Placemarks>, This styls is known as the Placemark’s local
style and any fields that are specified in the local style will override the corresponding fields in the
referanced style (i.e., any style referenced through <StyleUrls). Minimal use of iocal styles is
recommended for best efficiency.

Values

Styls has one attribute, ID, which can have any arbitrary value. The ID is used by elements that
reference the style.

Parent Tags

Can be contained by:
<Document>»
<Folder>»

Child Tags

Can own the following:
<Icon:»

<polyMode>»
<geomScale>
<geomColor>
<labelScale>
<labelColor>

<StyleMap>

A complex tag. Used to provide a second level of style referencing to provide modes for such
features as placemarks. For example, use a <StyleMap> elemgnt when a normal and
highlighted icon is required for a placemark.

<StyleMap id="homestoremap">
<Pair>
<key>normal</key>
<StyleUrls#homestoreoff</Stylelrl»>
</Pair>
<Pair>
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<Key>highlight</key>
<StyleUrl>#homestoreon</StyleUrl>
</Pair>
</StyleMap>

Values
The ID of the style Is the atiribute for this element.

Parent Tags

Can be contained by:;
<«Document »

Child Tags

Contains the following:
<pPairs

<StyleUrl>

A simple tag. References a <Styles, <StyleMap»> or <StyleBlinker> by a URL. For
referenced style elements that are local to the KML document, a simple # referencing is used.
Examples are:

<StyleUrl>#myIconStylelID</StyleUrls

<StyleUrl>http://someserver.com/somestylefile.xml#restaurant</Sty
leUrls

Values
The 1D or URL of the style to be referenced.

Parent Tags

Can be contained by:
<Placemark>
<Pair>

<State>

Child Tags

None.

<tessellate>
Tessellation allows for LineString fealures to be intelligently contoured over terraln.

Values
Tessellate takes either & (no tessellation) or 1.
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Parent Tags

Contained by:
<Linestring>

Child Tags

None.

<tilt>

A simple tag and the child of <Lookat>. This tag indicates the angle of the eyepoint to the
designated point. A value of 0 indicates no tilt and the perspective in the Google earth client
viewer of looking siraight down on the object. A value of 90 indicates full tilt and the perspective
of a horizon view In the Google Earth ciient.

<tilt>0.000000</tilt>

Values

Determined by the observation coordinates of the particular view. Its units can be expressed in
decimal degrees or In any other standard GIS nolation.

Parent Tags

Contained by:
<LookAt>

Child Tags

None.

<TimePeriod>

A complex tag. This tag represents an extent in time bounded by beginning and end instants:
hegin

end

00

90°

If a Timelnstant is missing, then that end of the pariod is unbounded. For example, the following

would specify that California became a state on August 1, 1876 and will forever be a state of the
U.S. because its <end: tag is not present:

<Placemark>
<name>California«</name>

<TimePeriod>
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<begin>
<TimeInstant>
<timePosition>1876-0B-01l</timePositions
</TimeInstants>
</begin>
</TimePeriod>
</Placemark>

Values
Nene.

Parent Tags
None.

Child Tags
Contains the following:
<begins

<ends

<Timelnstant>

A complex lag. A time instant is 8 zero-dimensional primitive that represents a single point in time
(equivalent to a point in space). The pracision of the instant is dictated by the precision of the
TemporalPositionType used in the <timePositions tag:

dateTime gives seconds resolution
date gives day resolution
gYearMonth gives month resolution
gYear gives year resolution

Note: Sub-secand precision is not yet supported.
<TimeInstants

<timePosition»1959-01-03¢/timePosition>
</TimeInstant>

Values
None.

Parent Tags
None.

Child Tags

Contains:
<timePositions
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<timePosition>

A simpie tag. Defined according 10 the date and hour indicated for that instant in UTC format
(Coordinated Universal Time, see hitp:/fwww.wd.org/TR/NOTE-dalelime/ for more information).
The value can be expressed as the following:

Year (YYYY)
<begin>1997«</begins

Year and month (YYYY-MM}
«begin»>1997-07</begin>

Complete date (YYYY-MM-DD}
<begin>1997-07-16</begins

Complete date plus hours and minutes (YYYY-MM-DDThh:mm2)
Here T Is the separalor between the calendar and the hourly nolation of time, and Z indicates
GMT.

<begin»1997-07-16T07:30Z</begin>

Complete date, plus hours, minutes, and seconds (YYYY-MM-DDThh:mm:ssZ)
<begin>1997-07-16T07:30:152Z¢/begin>

Note: The dateTime type does not allow right-truncation (i.e. omitting seconds) and fractional
seconds are not supported. See http:/iwww.w3.org/TRIxmischema-0/#CreatDt for more details.

<timePosition»1959-01-03<«/timePosition>

Values

Defined according to the date and hour indicated for that time position in UTC format. The value
can be expressed as yyyy-mm-ddFhh:mm:ss where T is the separator between the calendar and
the hourly notation of time. Additionally, the value ¢an be expressed as a date only.

Parent Tags

Contained by:
<TimeInstancs>

Child Tags

None,

<type>
A simple field and child of schema field types. Used to define the type of field defined in the
schema.

<SimpleField>
<name>Population</name>
<type>int</type»
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</SimpleField>

Values
The possible range of values for flelds are:

uint

short

ushort

float

double

bool

string

watring (This is wide string, which is UCS2 unicode)
sharedstring

gharedwstring

vec2£ (A two-dimensional vecior fioat)
Vec3d (A three-dimensional vector double)
« icon

Parent Tags

Can be contained by the following:
<ObjField»
<ObjArrayField-
<SimpleField>
<SimpleArrayField>

Child Tags

None,

<href>

A simple tag and a child of the <Ur1> element.

Parent Tags

Is contained by:
<Url>

Child Tags

None.

<Url>
A complex tag and child of the <NetworkLink» element.
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Values
None.

Parent Tags

Is contained by:
<NetworkLink>

Chiid Tags

Contains:

<href> (required)
<refreshIntervals
crefregshMode>
<viewRefreshModex
<viewkefreshTime:>

<viewRefreshMode>

A simple tag and a child of the <NetworkLink> element. Specifies when the client should
return the view coordinates to the <href> server,

Values

onStop will return the coordinates n seconds after movernent in the viewing window has
stopped, where n is defined in <viewRefreshTime> .

Parent Tags

Contained by:
«Urls

Child Tags

None.

<viewRefreshTime>

A simple tag and a child of the «<NetworkLink> elemsnt, Specifes the frequency with which to
return the view coordinates 1o the server.

Values
An integer reprasenting seconds.

Parent Tags

Contained by:
<yrls
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Child Tags
None.

<visibility>
A simple tag. Defines the default visibility of a folder, a placemark, or an overlay.
<Placemarks>

<name>The Home Store, Site #3</name>
<vipibility»0</visibilityx

</Placemark:>

Values

0 sets default visibility off
{ sets default visibility on

Parent Tags

Can be contained In:
<Folder»
<Document »
<GroundOverlay>
<Placemarks
<ScreenOverlay>

Chlid Tags

None.

<w>

When extracting polions of an image for use as an icon, w is the width of the exiracted portion of
the image.

Values
An integer representing the width of the extracted potion of an image in pixels.

Parent Tags

Contained by:
<Icon:

Child Tags

Naone.
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<west>

A simple tag and child of <LatLonpox>. This tag defines the longitude of the left edge of the
overlay image.

<west>-96.3874</weat>

Values

Dependent on the actual position required for the overlay image. Latitude and longitude values
can be specified as decimal degrees. Altitude is specified as meters from the surface.

Parent Tags

Contained by:
<LatLonBox>»

Child Tags

None,

<x>
When extracting potions of an image for use as an icon, x is the offset from the left edge.

Values
An integer representing the pixel offset from the leftmost side of the image.

Parent Tags

Contained by:
<href>

Child Tags

None.

<y>
When extracting potions of an image for use as an icon, y is the offset from the bottom edge.
Values

An integer reprasenting the pixel offset from the bottommost side of the image.

Parent Tags
Contained by:
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<href>

Child Tags

None.

G6.

SUBSTITUTE SHEET (RULE 26)



WO 2007/124512 PCT/US2007/067445

WHAT IS CLAIMED IS:

1. A method, comprising:

receiving, through an internet-accessible interface, information
identifying a geo-located model from a submitter of the object;

receiving information identifying the location of the geo-located model
from the submitter;

storing the geo-located model in a model database with a plurality of
other geo-located models; and

forming an association between image information for a geography
with the geo-located model.

2. The method of claim 1, further comprising receiving a request including
information identifying a geographical location, and causing image information
for the geographical location and information defining a model associated with
the geographical location to be delivered to a client device submitting the

request.

3. The method of claim 1, wherein the information defining a model

associated with the geographical location is transmitted in an XML format.

4. The method of claim 1, wherein the information identifying the location
of geo-located model includes a placemark that identifies the location of the
model and a link directed to the model, wherein selection of the link causes
the model to be downloaded to a requesting client device.

5. The method of claim 4, further comprising storing and transmitting an
image of the model, wherein the image is formatted so that selection of the
image by a user causes the model to be displayed on a client device
associated with the user.

6. The method of claim 1, further comprising associating advertising with
the geo-located model for display on the geo-located model.
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7. A method, comprising:

receiving a selection of a geographical location and an identification of
a geo-located model,

transmitting to a central server information identifying the geographical
location and information identifying a location of information defining the geo-
located model; and

providing information defining the geo-located model to a model server
that makes the information defining the geo-located model publicly available.

8. The method of claim 7, further comprising generating one or more
images of the geo-located model, and providing the one or more images for
display in response to search requests for model information.

9. The method of claim 7, further comprising generating tags descriptive
of the geo-located model, and providing the tags as keywords for public

requests for model information.

10.  The method of claim 7, wherein the geographical location represents a
portion of a whole earth representation.

11.  The method of claim 9, wherein the model server includes an interface
to receive public submissions associated with geo-correlated models and
make the submitted models publicly available.

12. A computer-implemented system, comprising:

an interface generating requests for, and receiving, information
identifying a geographic location and a geo-correlated model,

a model server associated with the interface that stores information
associated with the geo-correlated model for display with the geographical
areas; and

a correlation structure associating the geographical areas with the one
or more models, and configured to receive geo-coded submissions from users

submitting models to the system.
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13.  The system of claim 13, wherein the geo-coded model includes a

three-dimensional model of a man-made structure.
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