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(57) Abstract: A method including creating a node that is
associated with an event recorded by a user, storing metadata
associated with the created node and linking the created node
with other nodes that are associated with the event, wherein
the other nodes comprise at least one of local nodes and re-
mote nodes. The method also includes sending the meta-
data for the created node to a corresponding remote node,
searching at least one local device or remote device for nodes
related to the event by using metadata of local and remote
nodes associated with the event and providing information
to the user based on results obtained from searching of the
metadata associated with the local and remote nodes related
to the event.
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MESH NETWORKS FOR ADVANCED SEARCH IN LIFEBLOGS
BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an apparatus and method of
searching for data related to events beyond the capabilities of current search
mechanisms, wherein particular scenarios are examined when a group of
users jointly witness an event and devices associated with users of the group

record information from the same event.
Description of the Related Art

[0002] Today, users carry mobile devices or other devices that are capable
of capturing data associated with events in different modalities, at all times.
Based on context data or user cues that act as triggers, the user’s mobile
device may record an event that can be unimodal. For example, the user’s
mobile device may record an event in a plain audio format or in a
multimedia format, such as video, audio and/or still pictures. The mobile
device stores the recording along with the context data that characterized the
event. The context data could be, for example, the location, time, date of
recording, and a corresponding calendar entry for the event. Environmental
data may also be simultancously recorded with the event data and the
content data. For example, environmental data may include a stadium name
and location where the event occurred. The context data and environment
data form a part of the metadata for the event. Thus, if a group of people
attended the same event, the mobile device for each person in the group
would have a different recording of the same event. The recordings for the
group could be connected to each other through their metadata, amongst

other information.
[0003] Although many context aware systems have been developed,

especially for mobile devices, where proximity to users allows for collecting

more reliable context data, these systems suffer from a lack of
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interoperability, complexity and experience adaptation difficulties. There
are currently no frameworks that are interoperable, that are able to handle
the complexity associated with searching content and environmental data
associated with an event, and that are easily adaptable. With advanced
mobile capability, recording of every day events in multiple formats is a
reality. It is, therefore, imperative to provide a highly adaptive and intuitive
framework linking multiple events for searches.

SUMMARY OF THE INVENTION

[0004] An embodiment of the present invention is directed to a method
including creating a node that is associated with an event recorded by a user,
storing metadata associated with the created node and linking the created
node with other nodes that are associated with the event, wherein the other
nodes comprise at least one of local nodes and remote nodes. The method
also includes sending the metadata for the created node to a corresponding
remote node, searching at least one local device or remote device for nodes
related to the event by using metadata of local and remote nodes associated
with the event and providing information to the user based on results
obtained from searching of the metadata associated with the local and

remote nodes related to the event.

[0005] Another embodiment of the invention is directed to an apparatus
including a node creator configured to create a node that is associated with
an event recorded by a user and storage configured to store metadata
associated with the created node. The apparatus also includes a linker
configured to link the created node with other nodes that are associated with
the event, wherein the other nodes comprise at least one of local nodes and
remote nodes. The apparatus further includes a transmitter configured to
send the metadata for the created node to a corresponding remote node, a
searcher configured to search at least one local device or remote device for
nodes related to the event by using metadata of local and remote nodes

associated with the event and an information provider configured to provide
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information to the user based on results obtained from searching of the

metadata associated with the local and remote nodes related to the event.

[0006] Another embodiment of the invention is directed to an apparatus
including creating means for creating a node that is associated with an event
recorded by a user, storing means for storing metadata associated with the
created node and linking means for linking the created node with other
nodes that are associated with the event, wherein the other nodes comprise at
least one of local nodes and remote nodes. The apparatus also includes
sending means for sending the metadata for the created node to a
corresponding remote node, searching means for searching at least one local
device or remote device for nodes related to the event by using metadata of
local and remote nodes associated with the event and providing means for
providing information to the user based on results obtained from searching
of the metadata associated with the local and remote nodes related to the

event.

[0007] Another embodiment of the invention is directed to a computer
program embodied on a computer readable medium. The computer program
controls a processor to perform creating a node that is associated with an
event recorded by a user, storing metadata associated with the created node
and linking the created node with other nodes that are associated with the
event, wherein the other nodes comprise at least one of local nodes or
remote nodes. The method also includes sending the metadata for the
created node to a corresponding remote node, searching at least one local
device or remote device for nodes related to the event by using metadata of
local and remote nodes associated with the event and providing information
to the user based on results obtained from searching of the metadata

associated with the local and remote nodes related to the event.

BRIEF DESCRIPTION OF THE DRAWINGS:

[0008] The accompanying drawings, which are included to provide a further

understanding of the invention and are incorporated in and constitute a part
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of this specification, illustrate embodiments of the invention that together
with the description serve to explain the principles of the invention, wherein:

[0009] Figure 1 illustrates a system architecture in which an embodiment of

the invention may be implemented;

[0010] Figure 2 illustrates a framework implementing an embodiment of the
invention;

[0011] Figure 3 illustrates an embodiment of the inventive node tree in
which an embodiment of the present invention occurs; and

[0012] Figure 4 illustrates an embodiment of the data structure for each

node.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0013] Reference will now be made to the preferred embodiments of the
present invention, examples of which are illustrated in the accompanying

drawings.

[0014] Users belonging to a common group, such as a community, a
business, a company, and users attending the same event, may be connected
to each other. Each of these users may express a preference for sharing
content recorded by the user on an associated mobile device. The user
preferences for sharing recorded content can be dynamically discovered
either at the time of recording or during searching via a common service to
which the user belongs. Typically, dynamic discovery at the time of
recording is possible because users of a group belong to the same software
framework that recorded the event data. Post processed event data, metadata
and context data stored by the common service can be dynamically
discovered via the common service to which users of a group belongs.

[0015] Events recorded by users may be interconnected. For example, a
football match between team A and team B could have been made possible
because team B won an earlier match against team C. Thus, the event

between teams A and B would be interconnected to event between teams C
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and B. Similarly, an after work shopping event may be related to a business

meeting that occurred at an earlier time, through a temporal relationship.

[0016] Figure 1 illustrates a system architecture in which an embodiment of
the invention may be implemented. System 100 includes a central server
102, multiple mobile devices 104a-104x, each of which belongs to a users
implementing embodiments of the invention, and an application/program
106 that may be executed on each of the mobile devices. In an embodiment
of the invention, each event would be registered with central server 102
where event information including location information can be registered.
Thereafter, when users run program 106, program 106 may consult with the
server 102 to obtain information about the user. By combining the
information provided by program 106 with the information already stored
with server 102, the server 102 can determine which users are attending an
event. Alternatively, in another embodiment of the invention, dynamic on-

the-fly links between users of the group can be established by server 102.

[0017] Figure 2 illustrates a framework implementing an embodiment of the
invention. The framework builds a tree structure 200 where each node 202a-
202x in the tree depicts an event. Tree nodes 202 include, for example,
metadata such as the time associated with an event, the name of the event,
relation to other calendar events, a uniform resource locator (URI) for the
event data, additional links to additional metadata and linked media devices
of other users who attended the event. The URI for the event may be stored
on a remote server. The position of a node, for example 202b within tree
structure 200 shows the relationship of node 202 to other interconnected
nodes 202a, 202f and 202g. In the example where the after work shopping
event is related to an earlier business meeting, the shopping event will be
represented as a child node, for example 202d of node 202a representing a
business meeting because the shopping event is to happen after the business
meeting. The node network 200 thus has parents, children and siblings. It
should be noted the node network may extend exponentially and possibly

infinitely.
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[0018] The links connecting the nodes includes data sets. These links
provide information, beyond structural information, about the relationship
between nodes 202. The links provide information about the semantic
relationships between the connected nodes. The links also provide
information about the weights of the connected links. Tree structure 200 is a
mesh network structure where all nodes 202 can be interconnected if there

are semantic relations that can link two nodes together.

[0019] A user whose mobile device, for example mobile device 104, is
capable of recording events may host a personal mesh network locally on
mobile device 104 or in a distributed fashion on server 102. The local
network, for example the tree network shown in figure 2, would have nodes,
for example nodes 202g and 202x, that are interconnected to other nodes in
other users’ mobile devices because of an event relationship. These virtual
connections are maintained as part of metadata of nodes 202g and 202x that
is associated with the event. When there are virtual connections, each event
node, such as 202g and 202x, would have associated metadata of IPV6
addresses and semantic link relationships to those nodes, including the
address of the particular nodes in the remote tree, to which the event is
connected. The address of the nodes in the remote tree to which the event is
connected is negotiated as part of the networking protocol that happens
during the recording. The address is generated by the framework and it
corresponds to an associated entry within the mesh network. The address
format can be simple as a unique identifier that is generated by the
framework, wherein the identifier along with the IP or SIP URI address can
be used to correctly identify the node. The identifier for node 202g or 202x
associated with an event is sent as part of the metadata to a corresponding
node in the remote user’s network.

[0020] When the nodes are created in corresponding networks that are
associated with different users, each node, for example node 202g or 202x,
would have the identifier and URI of the linked node in the remote network

associated with the other users. This acts as a cross checking feature that
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ensures that the remote node that is linked can be verified. The linked list
of networks may form an interconnected network of infinite span as related
nodes are created between user devices. The related nodes may further
correspond to joint or linked events that are connected to other events and so
on.

[0021] Thus, in an embodiment of the present invention, metadata for nodes
representing event data can be local or remote. As noted above, node 202x
on a local device can be linked to another node on a remote device. To
properly link these interconnected nodes, two addresses are need, the first
one for identifying the remote device and the second address for identifying
the exact node on the remote device that is connected to node 202x on the
local device. An embodiment of the present invention uses the IPv6
addresses of the devices because all devices can be identified through IPv6
addresses due to the vast available address space. IPv6 address may be used
to extend the inventive framework beyond mobile devices. Alternatively,
SIP URL or DNS addressing for the devices may also be used. It should be
noted that a SIP URI or DNS that can be mapped to an IPV6.

[0022] Figure 3 illustrates an embodiment of the inventive node tree in
which an embodiment of the present invention occurs. Figure 3 illustrates
tree structures, as described in figure 2, on two devices 302a and 302b.
Each node 202 in trees 200 represents a metadata related to an event. It is to
be noted that the actual event data may be stored in another location. The
event data that was captured by a local device, for example 303a, can be

stored locally or in a distributed system.

[0023] Figure 4 illustrates an embodiment of the data structure for each
node. The metadata that is associated with the event will include
information about related recordings of the same event that is stored locally
and/or remotely. Thus, the metadata may include links to remote or local
data. It is to be noted that the related nodes can be another local node that is
associated with a historical event that is connected to the current event/node

or another recording of the same event that is captured on a remote device.
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The metadata may also include information about links to other applications
within the local mobile or links to external services such as reference to a

calendar entry in the device.

[0024] In an embodiment of the invention, metadata of nodes 202 in the
mesh network can include the following information. Nodes 202 may
include the name of the event, the type of event, the location of the event,
links to ontology that describes event concepts if applicable, the date and
time of the event, link to security and privacy policies where applicable, the
owner of the node, the type of event data recorded. The node may also
include links to metadata of event data recorded, such as length of event
data, owner of the event data, format of event data, resolution, and the
device used for recording, a separate metadata extension so that the event
data metadata is addressed separately and an address to the data that the
node represents. The address will be a data structure in itself giving details,
such as IPV6 address(es), if remote, SIP URI, if applicable, or a local
address where the data can be found. The exact metadata representation

format may be in any standardized representation.

[0025] Node 202 may also include a set of structures for each node to which
the node is connected. Each structure may include the IPV6 address of the
remote device that contains the next hop, the SIP URI of the next hop
remote device, if applicable, and the node address of the remote node to
which the links for next hop points. This can be any addressing format that
is supported by the mesh network for example, an XPath expression can be
used to identify the nodes. [Each structure may also include the
perceived/calculated strength of the link between the linked nodes. This can
be a numerical metric, user supplied metric, if applicable, user supplied
additional information such as preference values, for later searching and
combination of data, other information through a standardized vocabulary
that is machine readable and used when making a decision as to whether or
not to include a node as a connected node. Each structure may also include

the type of relationship this link represents, link to an ontology that explains
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the relationship, the type of algorithm used to compute the relationship, the
type of event data to which the link points, the owner of the next hop node,
links to security and privacy policy for the next hop if applicable, whether
the connected node is remote or local and the immediate link address, which
may be internal pointers understood by the search engine, that this node is
associated with.  The manner in which links are formed in the inventive

system depends on security and privacy policies set up by users.

[0026] In an embodiment of the invention, each event, such as rock concert,
would be registered with a central server 102 where event information
including location information can be registered. Thereafter, when users run
a program 106, program 106 may consult with the server 102 to obtain
information about where the user is. That is, program 106 determines where
the user is by comparing the user location information and other context
data, such as an entry from the user calendar. By combining the information
provided by program 106 with the information already stored with server
102, the server 102 can determine which users are attending an event. The
users have the power to allow the service to share user data and event data
with other users, wherein service 102 may add on other user "event objects”

to the user event object. Thus, a link between the other users is created.

[0027] Alternatively, in another embodiment of the invention, dynamic on-
the-fly link can be established. The dynamic links may be invoked in several
ways. For example, a user always synchronizes the application whenever
the program is invoked, thereby obtaining information from the registry
service about SIP and/or IPv6 addresses of proximal users. In another
example, the user, when attending an event, can query the service to
synchronize with other devices running the same application and at same
location, time and date. In another example, if the user knows the identity,
SIP, URI, DNS name or IPv6 address of another user, the user may send an
invite request asking for synchronization. Alternatively, in another example,
the user can also request to join dynamically created groups, such as a group

created for people attendihg a particular event. The group URI provided by
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the event organizer can be searched. In another embodiment, after recording
an event and generating a metadata object for the event, the object may be
registered with the service where the service can add-on more metadata and
generate links for this object with other objects having similar metadata. In
another example, a user device can send polling objects containing location,
event data, date, time, SIP URI/IPv6 information and event name as beacons
through a WLAN or Bluetooth, thereby restricting location span and
invoking response objects from other devices providing match to these
metadata. That is, if two or three important fields such as location, time and
date are similar, then they respond. As such location information, time and
date forms one major metadata of the object. The present invention, thus,
covers session establishment through a service domain as in lifeblog
application dealing with event data and object structure and fields, as noted

above.

[0028] The present invention is also directed to the use of a search API
where a span of objects from a center object can be mentioned. The search
API may support the maximum number of nodes to span, that is to include
in a search, the direction of span, if applicable, the type of span to be
employed, that is a circular span, a parabolic span or any mathematical
shape satisfied through algebraic expressions, user supplied script code that
can determine whether a node can be accepted or not wherein a boolean
value may be returned to indicate whether the node can be included in
search, data in some representation form about the event to be searched and
the media types that are of interest. The direction of the span may be along
any 3D axis and the direction can be specified in one dimension with a
degree span from 0-360. Default values may be supplied for all the above
parameters. The invention is also directed to an output generation
mechanism where different media can be combined to provide output to
user. The output request can happen through an API where the user specifies
the type of event data, the level of overlap allowed, the type of presentation

such as combined media or unimodal output, link to a schema that
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determines how the data is presented, multimodal combination rules

(integration rules), if needed.

[0029] A search application may search for an event that occurred a while
ago when the event has a corresponding media entry or recording. The
search application identifies the correct node of that event in a local mesh
network by understanding the semantics of the search query. The search
application may use any standard query solution to understand the semantics
of the search query. Based on the metadata on the node, the correct node
may be identified. The node would have entry that is associated with user’s
recording of that event. The entry may include the URI of the recording and
other information associated with the event. The node may also have entries
of related recordings performed by other users of the group who attended the
same event. Based on criteria provided by the search application, the
framework would select a set of linked nodes that may used to construct a
multimedia output for the user. The search criteria may include the types of
events desired, the span of the network that should be searched, since the
network search can expand exponentially and multiple views of the same
media type, for example different videos stitched together, among other

information.

[0030] Based on such criterion, the metadata of nodes is searched building a
virtual linked node set that correspond to the search criterion. This node set
is then passed on to an output generator that builds a multimedia output
taking events corresponding to each node set and building a composite node
set. The span parameter supplied during search can supply such information
as the number of nodes to be included, particular media types or strength of
link between the nodes, that is, as the nodes span away the strength of the
link also fades. The span can also include direction of the search that would

be applicable for certain applications.
[0031] It should be appreciated by one skilled in art, that the present
invention may be utilized in any device that implements the event searching

algorithm described above. The foregoing description has been directed to
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specific embodiments of this invention. It will be apparent; however, that
other variations and modifications may be made to the described
embodiments, with the attainment of some or all of their advantages.
Therefore, it is the object of the appended claims to cover all such variations

and modifications as come within the true spirit and scope of the invention.
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CLAIMS:
1. A method, comprising:

creating a node that is associated with an event recorded by a user;

storing metadata associated with the created node;

linking the created node with other nodes that are associated with the
event, wherein the other nodes comprise at least one of local nodes and
remote nodes; ‘

sending the metadata for the created node to a corresponding remote
node;

searching at least one local device or remote device for nodes related
to the event by using metadata of local and remote nodes associated with the
event; and

providing information to the user based on results obtained from
searching of the metadata associated with the local and remote nodes related

to the event.

2. The method of claim 1, wherein the storing of the metadata associated
with the created node comprises storing information associated with the
event and storing links to at least one of applications or other information

associated with the event, wherein the links point to remote or local data.

3. The method of claim 1, wherein the linking of the created node comprises
creating a dataset that includes structural and relationship information of

connected nodes and information associated with connected links.

4. The method of claim 1, further comprising:

creating a network of nodes that is associated with the user, wherein
the network is stored locally or remotely.
5. The method of claim 1, wherein the storing of the metadata associated
with the created node comprises storing address information and link

relationships to remote nodes in the metadata that link to the created node.
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6. The method of claim 1, wherein the linking of the created node comprises
identifying an address for the remote device and an address for the remote

node on the remote device to which the created node is to be linked.

7. The method of claim 1, wherein the linking of the created node comprises

creating a dynamic link to the at least one of local and remote nodes.

8. The method of claim 1, wherein the searching comprises using the

created node as a central object and specifying at least one search criterion.

9. The method of claim 1, wherein the providing of information comprises

combining different media to provide an output to the user.

10. The method of claim 1, further comprising:

registering the event with a server; and

obtaining information associated with the user from the server,
wherein the user may enable the server to share event data with other users

of a group.

11. The method of claim 10, wherein the obtaining comprises comparing
locally available information with information in the server to determine

information associated with the user.

12. An apparatus, comprising:

a node creator configured to create a node that is associated with an
event recorded by a user;

storage configured to store metadata associated with the created node;

a linker configured to link the created node with other nodes that are
associated with the event, wherein the other nodes comprise at least one of

local nodes and remote nodes;
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a transmitter configured to send the metadata for the created node to a
corresponding remote node;

a searcher configured to search at least one local device or remote
device for nodes related to the event by using metadata of local and remote
nodes associated with the event; and

an information provider configured to provide information to the user
based on results obtained from searching of the metadata associated with the

local and remote nodes related to the event.

13. The apparatus of claim 12, wherein the storage is configured to store
information associated with the event and to store links to at least one of
applications or other information associated with the event, wherein the

links point to remote or local data.

14. The apparatus of claim 12, wherein the linker is configured to create a
dataset that includes structural and relationship information of connected

nodes and information associated with connected links.

15. The apparatus of claim 12, further comprising:
a network creator configured to create a network of nodes that is associated

with the user, wherein the network is stored locally or remotely.

16. The apparatus of claim 12, wherein the storage is configured to store, in
the metadata associated with the created node, address information and link

relationships to remote nodes that link to the created node.

17. The apparatus of claim 12, wherein the linker is configured to identify
an address for the remote device and an address for the remote node on the
remote device to which the created node is to be linked.

18. The apparatus of claim 12, wherein the linker is configured to create a

dynamic link to the at least one of local and remote nodes.
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19. The apparatus of claim 12, wherein the searcher is configured to use the

created node as a central object and to specify at least one search criterion.

20. The apparatus of claim 12, wherein the information provider is

configured to combine different media to provide an output to the user.

21. The apparatus of claim 12, further comprising:

a registering unit configured to register an event with a server; and

an obtainer configured to obtain information from the server
associated with the user, wherein the user may enable the server to share

event data with other users of a group.

22. The apparatus of claim 21, wherein the obtainer is configured to
compare locally available information with information in the server to

determine information associated with the user.

23. An apparatus, comprising:

creating means for creating a node that is associated with an event
recorded by a user;

storing means for storing metadata associated with the created node;

linking means for linking the created node with other nodes that are
associated with the event, wherein the other nodes comprise at least one of
local nodes and remote nodes;

sending means for sending the metadata for the created node to a
corresponding remote node;

searching means for searching at least one local device or remote
device for nodes related to the event by using metadata of local and remote
nodes associated with the event; and

providing means for providing information to the user based on
results obtained from searching of the metadata associated with the local and

remote nodes related to the event.
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24. A computer program embodied on a computer readable medium, the
computer program controlling a processor to perform:

creating a node that is associated with an event recorded by a user;

storing metadata associated with the created node;

linking the created node with other nodes that are associated with the
event, wherein the other nodes comprise at least one of local nodes and
remote nodes;

sending the metadata for the created node to a corresponding remote
node;

searching at least one local device or remote device for nodes related
to the event by using metadata of local and remote nodes associated with the
event; and

providing information to the user based on results obtained from
searching of the metadata associated with the local and remote nodes related

to the event.

25. The computer program of claim 24, wherein the storing of the metadata
associated with the created node comprises storing information associated
with the event and storing links to at least one of applications or other
information associated with the event, wherein the links point to remote or

local data.

26. The computer program of claim 24, wherein the linking of the created
node comprises creating a dataset that includes structural and relationship

information of connected nodes and information associated with connected
links.

27. The computer program of claim 24, further controlling a processor to
perform:
creating a network of nodes that is associated with the user, wherein

the network is stored locally or remotely.
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28. The computer program of claim 24, wherein the storing of the metadata
associated with the created node comprises storing address information and
link relationships to remote nodes in the metadata that link to the created

node.

29. The computer program of claim 24, wherein the linking of the created
node comprises identifying an address for the remote device and an address

for the remote node on the remote device to which the created node is to be
linked.

30. The computer program of claim 24, wherein the linking of the created
node comprises creating a dynamic link to the at least one of local and

remote nodes.

31. The computer program of claim 24, wherein the searching comprises
using the created node as a central object and specifying at least one search

criterion.

32. The computer program of claim 24, wherein the providing of
information comprises combining different media to provide an output to the

user.

33. The computer program of claim 24, further controlling a processor to
perform:

registering the event with a server; and

obtaining information associated with the user from the server,
wherein the user may enable the server to share event data with other users
of a group.
34. The computer program of claim 24, wherein the obtaining comprises
comparing locally available information with information in the server to

determine information associated with the user.
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