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in a geographical location or area. While the mobile comput-
ing device 1s still in the geographical location or area, it
transmits via the wireless network a request for virtual sky-
writing. The request 1s received by a skywriting service that
obtains or determines the geographical location/area that the
computing device 1s 1n or near. The skywriting service selects
a skywriting from among the previously submitted skywrit-
ings; the skywriting may be selected based on 1ts having been
entered at or associated with the geographical location. The
mobile device receives the virtual skywriting from the service
and displays a version of the digital image with the virtual
skywriting added to the sky 1n the version of the digital image.
Either the service or the mobile device may render the sky-
writing onto the 1mage. Various effects may be applied in
rendering the skywriting to give it realistic or vapor-like
appearance.

18 Claims, 5 Drawing Sheets
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1
VIRTUAL SKYWRITING

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

BACKGROUND

Techniques related to virtual skywriting are discussed
below. There have been proposals for allowing users of
mobile devices to create and view virtual gratfiti. Such pro-
posals have taken an approach of allowing a user to create
virtual graffiti and “pin™ 1t to a particular real world object
such as awall, building, etc. However, this approach of virtual
shared graflit1 has certain limitations. Virtual gratfiti may be
accessible only to those 1n the vicinity of a virtual graifiti
collection point. Also, there may be difficulties 1n recogniz-
ing, in an 1mage, the object that graffiti 1s pinned to. In view of
these shortcomings, embodiments described below relate to
allowing users of mobile devices to create and view virtual
skywriting.

SUMMARY

The following summary 1s included only to introduce some
concepts discussed 1n the Detailed Description below. This
summary 1s not comprehensive and 1s not intended to delin-
cate the scope of the claimed subject matter, which 1s set forth
by the claims presented at the end.

Users with mobile computing devices author skywriting
and submit them to a virtual skywriting service. A mobile
computing device having wireless network access 1s config-

ured to capture a digital image of a real world scene including,
sky. The 1mage 1s captured while the mobile computing
device 1s 1n a geographical location or area. While the mobile
computing device 1s still in the geographical location or area,
it transmits via the wireless network a request for virtual
skywriting. The request 1s received by a skywriting service
that obtains or determines the geographical location/area that
the computing device 1s 1n or near. The skywriting service
selects a skywriting from among the previously submitted
skywritings; the skywriting may be selected based on 1its
having been entered at or associated with the geographical
location. The mobile device recerves the virtual skywriting
from the service and displays a version of the digital image
with the virtual skywriting added to the sky in the version of
the digital image. Either the service or the mobile device may
render the skywriting onto the 1mage. Various efiects may be
applied 1n rendering the skywrting to give 1t realistic or
vapor-like appearance.

Many of the attendant features will be explained below
with reference to the following detailed description consid-
ered 1n connection with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The present description will be better understood from the
tollowing detailed description read 1n light of the accompa-
nying drawings, wherein like reference numerals are used to
designate like parts 1n the accompanying description.

FIG. 1 shows an example [of] system for virtual skywriting
[in use].

FIG. 2 shows [an example system for] a gereral process for
creating and displaying virtual skywriting.
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FIG. 3 shows [a general process for creating and displaying
virtual skywriting] ar example of a table used by a skywriting

service to storve skywritings.

FIG. 4 shows [an example of a table used by] a process of
rendering a skywriting [service to store skywritings] onto an
image.

FIG. 5 shows [a process of rendering a skywriting onto an
image] how geographical locations can be used for providing
virtual skywriting.

[FIG. 6 shows how geographical locations can be used for
providing virtual skywriting. ]

DETAILED DESCRIPTION

Embodiments discussed below relate to virtual skywriting.
Discussion will begin with description of some of the goals of
a virtual skywriting system. A system for enabling virtual
skywriting will then be described. This will be followed by
description of various processes and embodiments for creat-
ing, storing, {inding, applying, and displaying skywriting.

[F1G. 1 shows an example of virtual skywriting 100 in use. ]
An objective of some embodiments described herein is to
allow a user of a mobile device [102] to view an image [104]
of'the local sky (in real world scene [105] from the viewpoint
of the mobile device [102]) with virtual skywriting [100]
layered or superimposed on the image [104]. While an image
[104] captured by the mobile device [102] of the actual local
sky 1s used 1n one embodiment, i other embodiments the
image to be displayed may come from other sources such as
stored 1mages correlated (perhaps loosely) with the time and
location of the mobile device [102]. As used herein, a mobile
device can be any type of computing device that 1s somewhat
portable, preferably equipped with means for wireless com-
munication, a display, user input mechanisms such as buttons,
a mouse or touch sensitive screen, etc. A mobile device might
be, for example, a cell phone, a PDA, a laptop, a handheld
GPS, and so on.

Of interest 1s that 1n some embodiments the virtual sky-
writings can be associated with geographical areas of widely
varying size and location, thereby allowing users 1n the same
area to see on their respective mobile devices the same virtual
skywriting in roughly the same sky. For example, [referring to
FIG. 1,] if [another] a secornd user perhaps blocks or miles
away from a first user were to take a photo of the sky and
request skywriting for same, that [other] second user could
see on his or her mobile device approximately the same
skywriting [100] displayed on the nearby mobile device [102]
of the first user (but superimposed on the Juse’s] second
user’s own 1mage of the local sky). While the second user
might see the skywriting rendered differently, fitted to a dii-
terent view of the local sky, etc., the same underlying sky-
writing content (albeit perhaps rendered differently, e.g.,
larger, brighter, with a different shape) may be viewed by both
[viewers] users. Furthermore, despite being perhaps sepa-
rated by miles, one of the users can “write” to the local sky
(1.e., input skywriting) and the other user can then “see” the
skywriting superimposed on nearly the same local sky.

[FIG. 2] FIG. 1 shows an example system for virtual sky-
writing. At step 120 a mobile device 122 i1s used to create
virtual skywriting content. A user inputs skywriting data such
as text, freechand drawing, or even multimedia such as an
image or video. In the example of [FIG. 2] FIG. I, the
authored skywriting 1s text 124. The skywriting text 124 1s
included with a transmission 125 via a communication net-
work 126 (e.g., a wireless network) to a central server or
service 128 (for brevity referred to hereafter as service 128).
The service 128 may be a cloud-type service where a number
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ol federated servers cooperate to provide a service over a wide
geographic area in the form of an API or an HI'TP-based
service, for example. In one embodiment the transmission
125 of skywriting text 124 includes indicia of the geographic
area or location of the mobile device 122. Such information
might be dertved from user mput (the user inputs the loca-
tion), from an on-board GPS of the mobile device 122, from
cell-phone tower information, GSM repeater triangulation, or
any other techniques. In other embodiments, location infor-
mation may be determined or obtained by the service 128.
The geographic location information associated with the
newly created skywriting 124 could be 1n the form of geo-
graphic coordinates, an identifier of a grid element (see [FIG.
6] £1G. 5)in which the mobile device 122 is located, the name
ol a county or city, a zip code, a user-defined bounded region,
and so on.

Regardless of how the service 128 obtains information
about the location or locale of the mobile device 122, the
service 128 performs a process 130 of receving the virtual
skywriting text 124 and storing the skywriting in association
with indicia of the location, region, etc. of the skywriting text
124. As will be discussed with reference to [FIG. 4] FIG. 3,
other information may be associated with stored skywritings,
tor example user IDs, group IDs, timestamps, etc. Of course
the same process of generating and submitting virtual sky-
writings may be performed for skywritings submitted by
many other mobile devices at any number of other geographi-
cal locations.

Having stored the virtual skywriting text 124 and associ-
ated metadata, the service 128 1s then able to serve the sky-
writing to other mobile devices. For example, if another
mobile device 132 requests skywriting, the service 128 1s able
to provide the skywriting text 124 to the mobile device 132.
This may mvolve the mobile device 132 performing a process
134 of first activating a local skywriting application, such as
a stand-alone application, a browser plug-in, etc. The mobile
device 132 may capture an image 136 of a local scene, the
image 136 including at least some of the sky as seen from the
site of the mobile device 132. In one embodiment, the 1mage
136 included 1n a request 138 transmitted to the 128 via
communication network 126. In other embodiments,
described later, the request 138 for skywriting does not
include an 1mage.

The service 128 performs a process 140 for handling
requests. After receiving the request 138, the service 128
obtains or identifies a location, geographical area, region, etc.
of the requesting mobile device 132. Using such location
information, the service 128 retrieves skywritings that corre-
spond to the location information. For example, 11 the location
information comprises coordinates, the service 128 may
identily previously stored skywritings that are within a cer-
tain radius of the coordinates (the radius may be adjusted
based on skywriting density, user preference, etc.). If the
location information comprises indicia of a state, or county, or
orid element, the service 128 retrieves skywritings that are
associated with the same (or perhaps neighboring the same).
In retrieving skywritings, the service 128 may apply various
filters. For example, the service 128 may retrieve skywritings
of less than a certain age, or only skywritings of a specific user
ID, or skywritings having tags or metadata of some user-
specified content, or only a certain number of the most recent
skywritings, etc.

Having retrieved one or more virtual skywritings, the ser-
vice 128, in one embodiment, identifies sky in the photo 136.
Sky may be recognized by a combination of techniques, such
as 1dentifying colors typically found in the sky, searching for
a large contiguous region of somewhat uniform color(s), etc.
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Additional details of sky recognition may be found 1n U.S.
Pat. No. 7,336,819, entitled “Detection of sky 1n digital color
images’. See also Zatarifar and De With, “Blue sky detection
for picture quality enhancement”, 1n “Advanced concepts for
intelligent vision systems” (Proceedings, 8th International
conference, ACIVS 2006, Antwerp, Belgium, Sep. 18-21,
2006). By 1dentifying the sky portion of the image 136, the
service 128 1s able to superimpose one or more virtual sky-
writings on the image 136/142 1n a way that mimics authentic
skywriting. That 1s, the virtual skywritings can be rendered
onto the image 136/142 1n a way that will appear as though the
virtual skywritings are actually 1n the sky near the mobile
device 132 [(see rendered virtual skywriting 100 in FIG. 1)].
Having rendered skywriting onto the image 136/142, the
image 136/142 1s returned to the mobile device 132 via com-
munication network 126, where 1t 1s displayed.

In one embodiment, the mobile device 132 does not trans-
mit an 1mage with 1ts skywriting request 138. Instead, the
mobile device 132 transmits some mndication that skywriting
1s desired, and the service 128 1dentifies nearby skywriting
and transmits the skywriting back to the mobile device 132.
Themobile device 132 thenrecognizes sky 1n an image on the
device (preferably, an 1image recently captured with a still or
video camera) and the mobile device renders the skywriting
onto the sky portion of the image, which 1s then displayed. In
another embodiment, the mobile device 132 transmits its
image to the skywriting service 128, the skywriting service
128 analyzes the image to identity sky within. The skywriting
service determines rendering parameters for fitting and/or
rendering the skywriting into the sky region of the image.
That 1s, the skywriting service performs preliminary steps for
rendering the skywriting onto the 1image, for example, deter-
mining a scaling factor for the skywriting, perhaps a font type,
a location in the image to put the skywriting, attributes of the
skywriting such as age or vapor type or color, and so on. Then,
rather than compositing the skywriting onto the image and
returning the 1mage to the mobile device, the skywriting
service 128 returns the skywriting and the determined ren-
dering parameters (but not the image). The mobile device 132
then uses the received rendering parameters and the skywrit-
ing 1tselt to locally render the skywriting and composite or
layer 1t onto the 1image. In vet another embodiment, the sky-
writing service renders the skywriting, for example, creating
vapor-like graphics according to the skywriting (e.g., sky-
writing 100 but without the image 104), distorting or aging
the skywriting, adding alpha blending data, rotating the sky-
writing, and so on. In other words, the skywriting service
creates 1mage data or pixels of the skywriting as intended to
be displayed on the requesting mobile device. The skywriting
service then returns the rendered skywriting along with,
optionally, coordinate information for placing the rendered
skywriting in the image. The mobile device then adds or
blends the rendered skywriting onto the image at the location
indicated by the skywriting service (or fits the skywriting
according to local identification of sky). In sum, a number of
approaches may be used to minimize the wireless transmis-
s1on of 1image data.

[FIG. 3] FIG. 2 shows a general process for creating and
displaying virtual skywriting. Initially, a user creates 160 a
virtual skywriting. This may be as simple as typing in text and
sending 1t to a skywriting service. To add to the effect of
virtual skywriting, 1n one embodiment virtual skywriting 1s
created 160 by a user first taking an image of the local sky and
then sketching the new skywriting onto the image, 1n effect
virtually skywriting with a stylus or other input device. The
skywriting can be extracted or maintained separately from the
image for later rendering to other images. If the creator 1s
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suificiently close to another receiving user who will ulti-
mately view the new skywriting, the recerver may see a simi-
lar sky scene and thus skywritings can be fitted to the receiv-
er’s 1mage of the sky mm a way that mimics the in-situ
originally authored skywriting. For example, the authoring
user might draw a heart around a cloud, and knowing the
arrangement of the skywriting relative to the sky, the skywrit-
ing may be fitted to the target image’s sky by placing the
skywriting around the same cloud 1n the target image. In other
embodiments, the user may tag the skywriting with a descrip-
tive phrase. In another embodiment, the user may designate a
location for the skywriting (instead of associating the sky-
writing with the user’s current location). For example, the
user, although m Seattle, may designate that the skywriting’s
location 1s 1n Denver. As noted above, the base skywriting
may be any of a variety of types of media, such as text, digital
ink, image data, video data, etc.

Having created 160 the skywriting, the skywriting 1s trans-
mitted 162 to a server, which stores 164 the skywriting. The
transmissionmay include indicia of the location of the mobile
device. This may be dynamically derived based on the actual
current location of the mobile device. The mobile device
creating 160 the skywriting may seli-report its location (at the
communication layer or higher), or the skywriting service
may determine the device’s location (e.g., from a GSM pro-
vider). The location information may also be statically
derived. For example, the user who created 160 the skywrit-
ing may manually indicate that the user 1s by default at a
particular zip code, and that zip code 1s used as the default
location of the skywriting. The server may receive and store
166 skywritings created 160 by many different users at many
different locations or areas.

Having accumulated skywritings and associated metadata
such as locations, times of creation, etc., the server recerves
166 a request from a client or mobile device user for skywrit-
ing. Such a request may or may not include an 1image taken by
the requesting mobile device. The service identifies 168, from
among the stored skywritings, skywriting within or associ-
ated with an area that matches (or 1s defined by) the location
ol the mobile device. As with the client devices that create 160
skywritings, the location or area of the requesting 166 mobile
device may be obtained in a variety of ways. The skywriting
service then transmits 170 the 1dentified 168 skywriting to the
requester. In an embodiment where the skywriting service
does not composite the skywriting onto the sky portion of the
image to be displayed, the transmitted 170 skywriting may be
accompanied by optional metadata or parameters. For
example, the transmission may include information about the
age or time of creation of the skywriting, what color it 1s, who
authored 1t, and so on. In another embodiment the skywriting
service 1dentifies a sky region 1n an 1image, adds the skywrit-
ing to the sky region, and transmits 170 the skywriting as part
of the image. In another embodiment, the client 1s configured
to 1dentify 172 the sky region of an image (the 1image having,
been captured by the device at the device’s current location),
and the client renders 174 the skywriting onto the 1mage
which 1s then displayed on the device.

[F1G. 4] FIG. 3 shows an example of a table 200 used or
maintained by a skywriting service to store skywritings. The
skywritings may be stored 1n a combination of tables also. For
example, one table may contain user records, another table
may contain location records, and another table may contain
skywritings linked to the other tables. In any case, a data store
or database 202 1s provided to store the relevant table or
tables. As seen 1n example table 200, a skywriting record 204
may include a number of fields such as an identifier (in the

example of [FIG. 2] FIG. 1, skywriting 124 has ID “0017), a
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timestamp 1ndicating either when the skywriting was
authored or when 1t was added to the table 200, auserID of the
user or mobile device that created the skywriting, content
such as text or graphics, and indicia of the location of the
skywriting. A grouplD can be used to allow users to create
things like friends lists or other groupings of users. When
requesting skywriting, a user can specily one or more
grouplDs, possibly 1n combination with other criteria for
skywriting. The skywriting service will then filter the sky-
writing on such criteria. Again, the location information can
take many forms, such as a name of a geographical place, an
index pointing to a rectangle of a predefined grid, a longitude-
latitude (and perhaps a radius), etc.

[FIG. 5] FIG. 4 shows a process of rendering a skywriting
onto an image 220. The process of [FIG. 5] FIG. 4 may be
performed by the skywriting service or by the mobile device
that 1s to display the skywriting, or a combination thereof. The
process starts with recerving 222 the image 220. The image
220 may be received from an 1image capture device of the
mobile device, or 1t may be recerved via network from the
mobile device at the skywriting service. The process then
applies 224 an algorithm to recognize a portion or region 226
of the image 220 that portrays sky. The sky region 226 can be
recognized using color profiles, edge detection, cloud recog-
nition, region of the image (photos tend to have sky toward
their upper areas), and combinations thereof. The sky recog-
nition algorithm may also be configured to detect patterns in
the sky imagery. For example, distortions in jet trails may
indicate wind patterns or cloud shapes may indicate wind
direction, etc. This information, for example 1n the form of a
two-dimensional vector field, can be applied to the skywriting
to distort 1t 1n a realistic manner.

With the sky region 226 recognized and some skywriting,
227 chosen, the skywriting 227 1s then fitted 228 to the sky
region 226 of the image 220. This may mvolve adjusting the
s1ze and orientation of the skywriting to fit within the region
226. Fitting 228 may also involve cropping a part of the
skywriting to make 1t appear as though 1t 1s behind foreground
objects, buildings, or landscape that presumably border the
sky region 226. The skywriting 227 may also be fitted 228 by
altering the 1image/region 220/226. For example, 1f the image
220 1s large, the 1mage may be enlarged and cropped to
increase the size of the sky region 226 relative to the size of
the 1mage 220.

In addition to fitting 228 the skywriting 227, other affects
may be applied 230 to cause the skywriting 227 to appear
more realistic. For example, the skywrniting 227 may be
stretched, faded, translated from a prior position, distorted,
etc. Such effects can be strengthened 1n proportion to the age
of the skywriting (obtainable from its recorded timestamp). If
the mitial skywriting 227 1s 1n the form of text, then a “cloud
font” may be used to render the skywriting into a realistic
form. In another embodiment, the skywriting, whether a
graphic or text, 1s converted into something appearing like the
vapor of actual skywriting formed by an aircraft. In one
embodiment, the skywriting 227 may be formed into a short
anmimation sequence in which various effects such as drift,
fade, and distortion are animated to cause the skywriting 227
to change 1n a manner that mimics the decay of real clouds
and skywriting. The skywriting 227 may be colored to match
the average color of clouds 1n the sky region. The fitting 228
and applying 230 of effects can be performed together as one
step or they may be performed in any order. The end result 1s
an 1mage 232 with fitted and stylized skywriting 234 com-
posited onto the image 232. Alpha blending may be used to
layer the skywriting onto the image 220. Finally, the image 1s
transmitted to the mobile device (if the skywriting service 1s




US RE43,545 E

7

performing that part of the process of [F1G. 5] FIG. 4) and is
displayed on the mobile device.

[F1G. 6] FIG. 5 shows how geographical locations can be
used for providing virtual skywriting. In the example of [FIG.
6] FIG. 5, alarge area 260 is divided into a grid of geographi-
cal areas 262, each having a region 1dentifier such as “256”.
The grid may be of greatly varying granularity, which may be
adjusted according to factors such as how many skywritings
are currently active globally, population density, etc. When a
mobile device requests skywriting, suppose in area 264, the

mobile device 1s 1dentified as being 1n area 264 (region 1D
“256”). A server searches 266 table 268 for skywritings hav-

ing region ID “256”. In this example, skywriting ID “001” 1s
found and returned. The skywriting ID 1s then used to find, 1n
a table of skywriting data, the skywriting record having sky-
writing ID “001”. This skywriting 1s returned 270 (either in
raw or rendered form) to the requesting mobile device. As can
be seen, mobile devices 1n different regions will recerve and
display skywritings that correspond to their respective current
geographical regions/locations. Furthermore, given a suili-
cient size of the regions of the grid, mobile devices that are
nearby may communicate with each other by authoring and
viewing virtual skywriting, even though the mobile devices
may be too far apart for the users thereotf to see each other or
see the same immediate scenery. As noted previously, other
location schemes may be used, such as assigning geographi-
cal coordinates to skywritings (where skywritings are 1denti-
fied for a mobile device based on nearness to the device), or
region information such as state, county, etc. may be used.
In conclusion, various embodiments described above can
be used to allow users of mobile devices to “view” the sky
with their mobile devices and see virtual skywriting authored
by other users. The embodiments and features discussed
above can be realized in the form of information stored 1n
volatile or non-volatile computer or device readable media.
This 1s deemed to include at least media such as optical
storage (e.g., CD-ROM), magnetic media, flash ROM, or any
current or future means of storing digital information in form
(s) convenient for digital processing. The stored information
can be 1n the form of machine executable 1nstructions (e.g.,
compiled executable binary code), source code, bytecode, or
any other information that can be used to enable or configure
computing devices to perform the various embodiments dis-
cussed above. This 1s also deemed to include at least volatile
memory such as RAM and/or virtual memory storing infor-
mation such as CPU instructions during execution of a pro-
gram carrying out an embodiment, as well as non-volatile
media storing information that allows a program or execut-
able to be loaded and executed. The embodiments and fea-
tured can be performed on any type of computing device,
including portable devices, workstations, servers, mobile
wireless devices, and so on.
The mvention claimed 1s:
1. A method implemented at least 1n part by a mobile
computing device, the method comprising:
[transmitting from the mobile computing device a request
to a skywriting service for skywriting;]
receiving from the skywriting service skywriting associ-
ated with a geographical location of the mobile comput-
ing device, the skywriting having been obtained by the
skywriting service by i1dentifying, among a stored plu-
rality of skywritings, [a] tke skywriting that corresponds
to the geographical location of the mobile computing
device; and
displaying, on the mobile computing device, the skywrit-
ing superimposed on an 1mage of the sky as captured by
the mobile computing device from the geographical
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location, wherein the skywriting [is] 2aving been super-
imposed on the 1mage by the mobile computing device
transmitting the image captuved by the imaging device to
the skywriting service which first [recognizing] recog-
nized a region of sky in the image using a recognition
algorithm and then [fitting] fizzed the skywriting to the
recognized region ol sky, and where the mobile comput-
ing device then received from the skywriting service the
skywriting superimposed on the image.

[2. A method according to claim 1, further comprising
transmitting the image captured by the imaging device to the
skywriting service, wherein the skywriting service performs
the recognizing of the sky region and the superimposing, and
receiving from the skywriting service the skywriting super-
imposed on the image.]

3. [A] 7he method according to claim 1, wherein the sky-
writing 1s mputted by a user using a mobile device, the sky-
writing being received at the skywriting service and stored in
association with [a] #2e geographic location of the mobile
device.

4.[A] The method according to claim 1, further comprising
determining an age of the skywriting and rendering the sky-
writing with one or more visual effects that are based on the
age of the sky writing.

5.[A] 7he method according to claim 1, further comprising
selecting the skywriting from among the stored plurality of
skywritings based at least 1in part on whether the skywriting,
has a grouping identifier that matches [a] #2e grouping iden-
tifier specified for the request, the grouping 1dentifier identi-
tying a plurality of users.

6. [A] 7%e method according to claim 1, wherein the sky-
writing, when superimposed on the region of sky, appears as
vapor 1n the region of sky.

7. One or more tangible computer readable storage media
storing information to enable a computing device to perform
a process, the process comprising:

recerving and storing skywritings imnputted from respective

mobile computing devices, the skywritings comprising
text or graphic data, and storing with the skywritings
indicia of respective geographical areas;

receving requests from mobile devices requesting sky-

writing;

determiming geographical areas from which the respective

requests originated;
returning to one of the requesting mobile devices one of the
stored skywritings based on the correspondence of 1ts
indicia of a geographical area to the geographical area
from which the mobile device’s request originated;

capturing an 1mage at the geographical area with an 1mage
capture device of the one of the requesting mobile
devices, transmitting the image to a server, the server
then 1dentifying a region of sky 1n the image and adding
the skywriting to the image by fitting the skywriting
[according] to the identified region of sky, and receiving
the image with the added skywriting at the one of the
mobile devices; and

displaying the image with the added skywriting at the one

of the requesting mobile devices.

8. One or more tangible computer readable storage media
according to claim 7, further comprising rendering the sky-
writing to appear as vapor in the region of sky.

9. One or more tangible computer readable storage media
according to claim 7, wherein a stored skywriting comprises
respective time information indicating an age of the skywrait-
ng.

10. One or more tangible computer readable storage media
according to claim 9, wherein the combining further com-
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prises applying an effect to the skywriting, the effect depend-
ing on the age of the skywriting.

11. One or more tangible computer readable storage media
according to claim 7, further comprising scaling the skywrit-
ing and/or the image to fit the skywriting to a region of the
image containing pixels corresponding to sky.

12. One or more tangible computer readable storage media
according to claim 7, further comprising selecting the sky-
writing returned to the requesting mobile device based on one

or more properties of the skywriting other than the indicia of

its geographical area.
13. A mobile computing device having wireless network
access and configured to perform a process, the process com-
prising:
capturing a digital image of a real world scene including,
sky with an 1maging device of the mobile computing
device, the image being captured while the mobile com-
puting device 1s 1n or near a geographical location;

while the mobile computing device 1s still 1n or near the
geographical location, transmitting via the wireless net-
work a request for virtual skywriting, wherein the trans-
mitting enables a recipient of the request to determine
the geographical location that the computing device 1s in
Or near;

receiving, via the wireless network, virtual skywriting hav-
ing been selected 1n response to the request transmitted
by the mobile computing device; and

displaying a version of the digital image with the virtual

skywriting added to the sky in the version of the digital
image, the virtual skywriting having been added by
[identifying] transmitting the digital image to a server
that then identifies a portion of the digital image as
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containing sky image data and then [adding] adds the
virtual skywriting according to the 1dentified portion of
the digital 1mage, the mobile computing device then
receiving from the server the digital image with the
added virtual skywriting image.

14. [A] The mobile computing device according to claim
13, the process further comprising receiving the virtual sky-
writing 1n rendered form and using the rendered virtual sky-
writing to generate the version of the digital image.

15. [A] 7he mobile computing device according to claim
13, the process further comprising authoring a new skywrit-
ing and transmitting [it] tze new skywriting via the wireless
network to [a] the skywriting service that makes the new
skywriting available to mobile devices 1n or near the comput-
ing device’s geographical location.

16. [A] T%e mobile computing device according to claim
13, the recewving the virtual skywriting further comprising
receiving rendering parameters for the virtual skywriting and
the mobile computing device rendering the virtual skywriting
according to the rendering parameters.

17. [A] The mobile computing device according to claim
13, the process further comprising the mobile device trans-
mitting with the request ar indicia of the geographical loca-
tion.

18. [A] 7%e mobile computing device according to claim
13, wherein the virtual skywriting has also been selected
based on whether the virtual skywriting 1s associated with a
specified user list.

19. The method of claim 1, comprising transmitting from
the mobile computing device a request to the skywriting ser-
vice for the skywriting.
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