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TITLE: MUSIC PLAYER CONNECTION SYSTEM FOR ENHANCED
PLAYLIST SELECTION

TECHNICAL FIELD OF THE INVENTION

The technology of the present disclosure relates generally to electronic
devices, and more particularly to a system for connecting music players for an

enhanced playlist selection of music in a group setting.

DESCRIPTION OF THE RELATED ART

Music is prevalent in various locations where people gather. Itis often a
challenge to select music that appeals to a highest proportion of those present.
Managers of dance clubs, bars, and comparable entertainment venues may rely on
music to attract patrons, and therefore desire, if not need, to select music playlists that
appeal to the most patrons. Similar challenges relating to selecting enjoyable music
may be prevalent for hosts of private parties, whether large or small. DJs who may be
employed to supply the music for such important events as weddings, graduation
parties, and other meaningful milestones also are faced with the problem of selecting

widely enjoyable music for the event.

The selection of a playlist of enjoyable music is no small task, for individuals
tend to have different musical tastes. As such, what constitutes enjoyable music for
one crowd may be little more than noise for another. Even as to themed dance clubs
or similar locations, what may constitute desirable music may change from day to day
as the specific patrons differ. Indeed, collective musical tastes of a group may change
even on a given day or occasion, as individual people come and go. Prior attempts to
accommodate varying musical tastes have included such methods as taking requests,
employing “shuffle” features to provide music variety, permitting patron access to
juke boxes and comparable music selection systems, and the like. These methods,
however, typically are not sufficient to accommodate a wide variety of musical tastes

in an efficient manner. In addition, these methods conventionally require some form
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of input by a patron and/or host, and therefore may be inconvenient insofar as they

tend to disrupt socializing.

Commonly, many individuals carry music players with them. Portable
electronic devices, such as mobile telephones, media players, personal digital
assistants (PDAs), and others, are ever increasing in popularity. To avoid having to
carry multiple devices, portable electronic devices are now being configured to
provide a wide variety of functions. For example, a mobile telephone may no longer
be used simply to make and receive telephone calls. A mobile telephone may also be
a camera (still and/or video), an Internet browser for accessing news and information,
a messaging device (text, audio, and/or visual messages), a gaming device, a personal
organizer, and have other functions as well. In particular, portable electronic devices
often contain an audiovisual media player for playing a variety of media content,

including music.

As the use of multi-media electronic devices, including portable electronic
devices, has increased, attempts have been made to enhance the sharing and
portability of media content. In particular, participants in the electronics and
computing industries have formed the Digital Living Network Alliance (DLNA).
Generally, the DNLA is an international, cross-industry collaboration that focuses on
providing interoperable wired and wireless network technology for sharing and
transmitting digital audiovisual content such as music, photos, videos, and the like.
The DLNA provides a standards and certification program that certifies devices as
DLNA compatible for sharing and transmitting media content in a manner that meets

technical requirements while respecting intellectual property rights.

Despite its usefulness, however, DLNA-based technology has not been used
efficiently with portable electronic devices to enhance music selection at dance clubs,

bars, parties, and comparable public gatherings.

SUMMARY

To improve the consumer experience with portable electronic devices, there is
a need in the art for an improved system and method for sharing music files and

compiling music playlists to create a unique musical experience that accommodates

2
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the tastes of various participants in a group setting. In the described exemplary
system, a music profile is created for each of the participants, the profile containing
representations of songs that are characteristic of the participant’s tastes. A master
device may then compile a “super profile” that constitutes a compilation of the

various participant profiles.

Each participant device may then access the super profile and search among its
specific song collection to find music that is similar to one or more songs represented
in the super profile. The identities of the similar songs may then be transmitted back
to the master device, which may then compile a playlist of songs that are common or
similar among the participant devices, thereby representing songs that correspond
most to the collective musical tastes of the participants. In addition, as participants
come and go, profiles of participant devices may be added and deleted, and the super
profile may be updated commensurately. In this manner, the playlist may be

continuously updated to track the changing collective tastes of the participants.

Therefore, according to one aspect of the invention, a method of generating
shared media content comprises generating a plurality of media content profiles for a
corresponding plurality of participant devices, combining the plurality of media
content profiles into a super profile, comparing media files in the plurality of
participant devices to the super profile based on comparison criteria, and identifying

at least one media file that satisfies the comparison criteria.

According to one embodiment of the method, each profile represents the entire
library of media files, and the generating step for each of the plurality of media
content profiles comprises creating a plurality of seeds for media files selected based
on an algorithm that determines which files most overlap in characteristics, each seed
being a representation of a corresponding media file accessible by a corresponding
participant device, and combining the plurality of seeds into the media content profile

for the corresponding participant device.

According to one embodiment of the method, the media files are music files,
and each seed includes musical characteristics data and an acoustic identifier for the

corresponding music file.
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According to one embodiment of the method, the musical characteristics data

is incorporated into the metadata of the corresponding music file.

According to one embodiment of the method, the super profile includes seeds

contained in the combined plurality of media content profiles.

According to one embodiment of the method, the comparing step includes
comparing the media files of the plurality of participant devices to the seeds in the
super profile, the comparison criteria being a designated similarity between a

compared media file and at least one seed in the super profile.

According to one embodiment of the method, the method further comprises
for each participant device, compiling a list of the identified media files that satisfy
the comparison criteria, and combining the lists for each of the plurality of participant

devices into a master playlist.

According to one embodiment of the method, the method further comprises

playing the at least one identified media file.

According to one embodiment of the method, the playing step comprises
transmitting a playback command to a participant device having access to the media

file to be played, and wherein the media file is played by the participant device.
According to one embodiment of the method, the media files are music files.

According to another aspect of the invention, a host device for a media content
sharing system comprises an input interface and a controller. The controller is
configured to receive a plurality of media content profiles for a plurality of
corresponding participant devices, and to combine the plurality of media content
profiles into a super profile, wherein media files in the plurality of participant devices
are compared to the super profile based on comparison criteria. The controller is
further configured to receive via the input interface an identification of at least one

media file that satisfies the comparison criteria.

According to one embodiment of the host device, the controller is configured
to receive the media content profiles by receiving seed data corresponding to media
files in the participant devices, and generating a music profile for each of the

participant devices.
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According to one embodiment of the host device, each music profile includes
a plurality of seeds, each seed being a representation of a corresponding media file

accessible by a corresponding participant device.

According to one embodiment of the host device, the media files are music

files, and each seed includes musical characteristics data and an acoustic identifier.

According to one embodiment of the host device, the super profile includes

seeds contained in the plurality of media content profiles.

According to one embodiment of the host device, the host device further
comprises an output interface, wherein the host device transmits the super profile to

each participant device via the output interface.

According to one embodiment of the host device, the host device further
comprises an output interface, wherein for an identified media file, the host device
transmits a playback command over the output interface to cause a participant device

having access to the identified media file to play the media file.

According to one embodiment of the host device, the controller is further
configured to receive via the input interface, and from each participant device, a list of
identifications of a plurality of media files that satisfy the comparison criteria, and to

combine the lists into a master playlist.

According to one embodiment of the host device, the media files are music

files.

According to another aspect of the invention, a participant device for a media
content sharing system comprises a storage device containing a plurality of stored
media files, an input interface for receiving a super profile containing media content
profiles corresponding to a plurality of other participant devices, and a controller.
The controller is configured to compare the stored media files to the super profile
based on comparison criteria to identify at least stored one media file that satisfies the
comparison criteria. The participant device further comprises an output interface,
wherein the controller is further configured to transmit the identification of at least

one identified media file to a host device.
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According to one embodiment of the participant device, the super profile
includes a plurality of seeds, each seed being a representation of a corresponding

media file accessible by a corresponding participant device.

According to one embodiment of the participant device, the media files are
music files, and each seed includes musical characteristics data and an acoustic

identifier.

According to one embodiment of the participant device, the musical

characteristics data is incorporated into the metadata of the corresponding music file.

According to one embodiment of the participant device, the controller is
configured to compare the stored media files to the seeds in the super profile, the
comparison criteria being a designated similarity between a compared media file and
at least one seed in the super profile. The controller is further configured to generate
a list of identifications of a plurality of media files that satisfy the comparison criteria

and to transmit the list to the host device.

According to one embodiment of the participant device, the participant device
receives a playback command via the input interface corresponding to an identified
media file, and the controller is further configured to stream the media file via the

output interface to an output system for playback.

According to one embodiment of the participant device, the media files are

music files.

According to one embodiment of the participant device, the participant device

is a mobile telephone.

These and further features of the present invention will be apparent with
reference to the following description and attached drawings. In the description and
drawings, particular embodiments of the invention have been disclosed in detail as
being indicative of some of the ways in which the principles of the invention may be
employed, but it is understood that the invention is not limited correspondingly in
scope. Rather, the invention includes all changes, modifications and equivalents

coming within the spirit and terms of the claims appended hereto.
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Features that are described and/or illustrated with respect to one embodiment
may be used in the same way or in a similar way in one or more other embodiments

and/or in combination with or instead of the features of the other embodiments.

It should be emphasized that the terms "comprises” and "comprising," when
used in this specification, are taken to specify the presence of stated features, integers,
steps or components but do not preclude the presence or addition of one or more other

features, integers, steps, components or groups thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a graphical representation depicting an overview of an exemplary

system and method of compiling a music playlist for a group of participants.

FIG. 2 is a schematic diagram of exemplary components for a music

connection system.

FIG. 3 is a schematic block diagram of operative portions of an exemplary

host or master device.

FIG. 4 is a schematic block diagram of operative portions of a mobile

telephone for use as an exemplary participant device.
FIG. 5 depicts an exemplary representation of musical characteristics data.

FIG. 6 is a schematic diagram of an exemplary seed having musical

characteristics data and an acoustic identifier for a particular music file.

FIG. 7 is a schematic diagram depicting an exemplary music profile for a

participant device.

FIG. 8 is a flow chart depicting an exemplary method of generating a music

profile for a participant device.

FIG. 9 is a graphical representation depicting an exemplary generation ofa

super profile for plurality of participant devices.

FIG. 10 is a flow chart depicting an exemplary method of generating a music

super profile by a master device for a plurality of participant devices.
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FIG. 11 is a graphical representation depicting an exemplary selection of

suitable tracks by a participant device.

FIG. 12 is a flow chart depicting an exemplary method by which a participant

device may generate a list of suitable tracks for a playlist.

FIG. 13 is a graphical representation depicting an exemplary creation of a

playlist and the playback of a particular song.

DETAILED DESCRIPTION OF EMBODIMENTS

The following describes a system and methods for sharing music files and
compiling music playlists to create a unique musical experience that accommodates
the tastes of various participants in a group setting. The system includes creating a
music profile for each of the participants that contains representations of songs that
are characteristic of the participant’s tastes. When the participants arrive at an event
location, participant devices automatically connect to a host or master device. For
example, the participant and host devices may be DLNA-compatible devices that are
set to a sharing mode. The master device may then compile a “super profile” that

constitutes a compilation of the various participant profiles.

Each participant device may then access the super profile and search among its
specific song collection to find music having characteristics similar to one or more
songs represented in the super profile. The identities of the similar songs are then
transmitted back to the master device. The master device may then compile a playlist
of songs that are most common or similar among the participant devices, thereby
representing the songs that correspond to the collective musical tastes of the
participants. In one embodiment, the master device need not store the actual song
files of the playlist for playback. Rather, the master device may send a “playback
command” signal to a participant device that contains a stored music file for the song.
The participant device may then stream the song or otherwise access a playback

system to play the song.

In addition, as participants come and go, profiles of the participant devices

may be added and deleted, and the super profile may be updated commensurately. In
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this manner, the playlist may be continuously updated to track the changing collective

tastes of the participants.

This disclosure focuses on generating a playlist of music. It will be
appreciated, however, that the disclosed system and methods may be applied to any
media content, including, for example, other forms of audio besides music, still

images, video or moving images, etc., and any combinations thereof.

Embodiments of the present invention will now be described with reference to
the drawings, wherein like reference numerals are used to refer to like elements

throughout. It will be understood that the figures are not necessarily to scale.
System Overview

FIG. 1 is a graphical representation depicting an overview of an exemplary
system and method of compiling a music playlist for a group of participants in a
group setting. Although the exemplary system and method is described as a specific
order of executing functional logic steps, the order of executing the steps may be
changed relative to the order described. Also, two or more steps described in
succession may be executed concurrently or with partial concurrence. It is understood
that all such variations are within the scope of the present invention. It will be
appreciated that FIG. 1 represents an overview, and more specific details regarding

each aspect of the system are provided below.

FIG. 1 depicts a system 100 that includes the interactions between a host or
master device 10 and at least one participant device 20. For example, the host or
master device 10 may be a network server that supports the music sharing and
connection features of the described system. The participant device 20 may be a
portable electronic device having media player functionality, such as a mobile
telephone with music playback capabilities. It will be appreciated that the system
may include a plurality of participant devices that would interact similarly with the
master device. In addition, the system may include a plurality of master devices that
comprise a network of servers for performing the host functions described below. For
simplicity, only one master device and one participant device are shown in the
example of FIG. 1. The host or master device may automatically connect with the

participant device, preferably over a wireless connection, although wired connections
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may be employed as well. In one embodiment, the host device and participant device
are DLNA-certified devices that connect over a DLNA compatible network. As is
known in the art, a DLNA network may employ a variety of network connection
technologies, including, for example, Universal Plug and Play, IEEE 802.11 based
Wi-Fi technologies, Bluetooth, and others.

Initially, at step 110 the host device 10 may execute a browse command or
otherwise search the participant device 20 for a library of available or representative
digital files or “objects™, such as music files. At step 115, in response to the browse
command or search, the participant device may generate a list of object files that meet
the criteria of the browse function of the host device, which in this example would be
a list of available music files. At step 120, the list of objects may be transmitted back
to the host device 10 from the participant device 20.

In one embodiment, as seen in the example of FIG.1, each object (music file)
may be represented by two parameters: (1) musical characteristics data, and (2) an
acoustic identifier. As further described below, the music characteristics data may be
incorporated into the metadata of the digital music files. In addition, the identifier
may be a short portion of the corresponding music track that acts as an acoustic
footprint of the song. Thus, at step 125 object data including the musical
characteristics data and the identifier may be transmitted from the participant device
20 to the host or master device 10. As shown in the example of FIG.1, the object data
may be acquired by the host device from the participant device through a series of
Get/Send type commands or comparable directed toward the musical characteristics
data and the identifier. In this manner, the host device may acquire the object data for
a given number of song files stored in the participant device. As further described
below, the group of songs for which object data is acquired by the host device is
intended to reflect the musical tastes of the participant. The object data for a plurality
of music files thus constitutes a music profile for the user of the corresponding
participant device. These steps may then be repeated as to numerous participant

devices to generate music profiles for a plurality of participants.

At step 130, the host device 10 may combine the music profiles of the

various participant devices into a “super profile” for numerous participants. At step

10
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135, the participant device may access the super profile. In the example of FIG. 1, a
combination of “push”, “get”, and “send” commands is utilized to transmit the super
profile from the host device to a participant device, although the precise command

structure may be varied.

Once a participant device 20 has acquired or accessed the super profile, at step
140 the participant device may generate a list of suitable music tracks based on the
super profile. For example, as further described below, the participant device may
compare stored music files to the object data contained in the super profile to match
music having similar parameters (musical characteristics and identifier) to one or
more of the music tracks represented in the super profile. At step 140, the participant
device may compile such identified similar songs into a list of suitable music tracks.
At step 145, the tracks list may be received by the host device 10. In the example of
FIG. 1, a combination of “event”, “browse”, and “list”” commands is utilized to
transmit the suitable tracks list from the participant device to the host device, although
the precise command structure may be varied. At step 150, the suitable tracks list for
this given participant device may be added to a master playlist including the
identifications of suitable tracks similarly acquired from various other participant
devices. The master playlist, therefore, ultimately is drawn from the music profiles of
the various participants, thereby reflecting the collective musical tastes of the

participants.

Additional details regarding the specific aspects of the system will now be
described with reference to the additional figures. FIG. 2 is a schematic diagram of
an exemplary music connection system 200 including a host or master device 10 in
wireless communication with three participant devices 20. The host device 10 also is
in wireless communication with an output device 30. Each of the participant devices
20 may also be in wireless communication with the output system 30. As stated
above, the system may include any number of host devices and/or participant devices.
In addition, the interfaces need not all be wireless. In one embodiment, the
components may be all DLNA certified devices that utilize any connection

technology applicable to such devices.

11
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The output device 30 may be an audiovisual system for playing audiovisual
content such as one might find in a dance club, bar, party event, and the like. In the
context of this disclosure, the output system 30 is described as a system for playing
music, although the system may include components for playing other media content
such as non-music audio, still images, moving or video images, etc., and
combinations thereof. Accordingly, the output system 30 may include any number of
receivers, mixers, speakers, display monitors, and other components conventionally
used for playing audiovisual content. In addition, although FIG. 2 depicts the host
device 10 and output system 30 as being separate devices, the host device may be

integral with the output system or portions thereof.

In FIG. 2, the participant devices 20 are depicted as being conventional mobile
telephones. It will be appreciated that the invention is not intended to be limited to
the context of a mobile telephone and may relate to any type of appropriate electronic
device containing media player functionality, examples of which include a gaming
device, other portable radio communication equipment, or a desktop or laptop
computer. The term "portable radio communication equipment," includes all
equipment such as mobile telephones, pagers, communicators, electronic organizers,
personal digital assistants (PDAs), smartphones, and any communication apparatus or
the like.

FIG. 3 is a schematic block diagram of operative portions of an exemplary
master or host device 10. The host device 10 may include a controller 12 that is
configured to carry out overall control of the functions and operations of the host
device 10. The controller may include a processing device, such as a CPU,
microcontroller or microprocessor. Among its functions, to implement the features of
the present invention, the controller may execute program code embodied as the
music connection application 14 for carrying out the host device functions of the
present invention. It will be apparent to a person having ordinary skill in the art of
computer programming, and specifically in application programming for multimedia
electronic devices, how to program the host device to operate and carry out logical
functions associated with application 14. Accordingly, details as to specific
programming code have been left out for the sake of brevity. Also, while the code

may be executed by a controller circuit in accordance with an exemplary embodiment,

12
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such controller functionality could also be carried out via dedicated hardware,
firmware, software, or combinations thereof, without departing from the scope of the

invention.

Host device 10 may also include an input interface 16 and an output interface
17 for communicating with participant devices 20 and the output system 30. The
input and output interfaces may communicate via any variety of wired or wireless
connections, which may include DLNA compatible connection technologies as
described above. In addition, although the input and out interfaces are depicted in
FIG. 3 as separate components, they may be integrated into a single component or

spread over multiple components.

Host device 10 may also include a content database 18 for storing content
associated with the present invention. For example, as further described below, the
content database 18 may store music files, playlists, participant profiles and combined
super profiles, musical characteristics data and acoustic identifiers, and other related

data.

FIG. 4 is a schematic block diagram of operative portions of an exemplary
participant device 20 embodied as an exemplary mobile telephone. As stated above,
the participant device need not be a mobile telephone, but may be any suitable
electronic device. Mobile telephone 20 may include a primary control circuit 41 that
is configured to carry out overall control of the functions and operations of the mobile
telephone 20. The control circuit 41 may include a processing device 42, such as a
CPU, microcontroller or microprocessor. Among their functions, to implement the
features of the present invention, the control circuit 41 and/or processing device 42
may comprise a controller that may execute program code embo_died as the music
connection application 43 for carrying out the participant device functions of the
present invention. It will be apparent to a person having ordinary skill in the art of
computer programming, and specifically in application programming mobile
telephones or similar electronic devices, how to program a mobile telephone to
operate and carry out logical functions associated with application 43. Accordingly,
details as to specific programming code have been left out for the sake of brevity.

Also, while the code may be executed by control circuit 41 in accordance with an

13
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exemplary embodiment, such controller functionality could also be carried out via
dedicated hardware, firmware, software, or combinations thereof, without departing

from the scope of the invention.

The mobile telephone 20 includes communications circuitry 46 that enables
the mobile telephone 20 to establish a call and/or exchange signals with a
called/calling device. The mobile telephone 20 also may be configured to transmit,
receive, and/or process data such as text messages (e.g., colloquially referred to by
some as "an SMS," which stands for short message service), electronic mail
messages, multimedia messages (e.g., colloquially referred to by some as "an MMS,"
which stands for multimedia message service), image files, video files, audio files,
ring tones, streaming audio, streaming video, data feeds, and so forth. Processing
such data may include storing the data in a memory 45, executing applications to
allow user interaction with data, displaying video and/or image content associated
with the data, outputting audio sounds associated with the data and so forth. The
mobile telephone 20 may include an antenna 44 coupled to the communications

circuit 46 as is conventional.

In the context of the present disclosure, the communications circuit 46 and
antenna 44 may be used to wirelessly communicate with the host device 10 and output
system 30. The mobile telephone 20 also may include an I/O interface 56 that permits
wired connections to a variety of conventional I/O devices. The mobile telephone 20,
therefore, may additionally or alternatively connect to the host device 10 with a wired

connection via the I/O interface 56.

The described components may be combined to provide a music connection
system for playing music that accommodates the collective tastes of participants in a
group setting. The participants may be attendees or patrons of a dance club, bar,
party, event, or comparable gathering. As an overview, the system may perform the
following functions: (1) profiling the musical tastes of each of the participants, (2)
combining the individual profiles into a “super profile” to reflect the combined
musical tastes of the participants, and (3) generating a playlist from the super profile

and playing back songs from the playlist.
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Generating the Music Profiles

When a participant device 20 enters an event or location employing the
described system, automatic communication may be established between the host
device and the participant device. The automatic communication may be established
by the execution of host application 14 and participant application 43 identified

above. A music profile then may be generated for each participant device.

Referring again to FIG. 1, the host device 10 may browse the participant
device to generate an “object list” of music files. Object data may be generated to
represent each corresponding music file. As stated above, the music files may be
represented by two data parameters: (1) musical characteristics data, and (2) an
acoustic identifier. By employing these parameters, the host device may analyze
samples of music files stored in a participant device without having to manipulate
entire music files. System resources thus may be conserved and allocated more
efficiently. As used herein, the combined musical characteristics data and identifier
corresponding to a music file is referred to as a “seed”. The host device may compile
one or more seeds into a music profile for the corresponding participant device to

reflect the participant’s musical tastes.

A given seed for a corresponding music file, therefore, may include musical
characteristics data and an acoustic identifier. FIG. 5 depicts an exemplary
representation of musical characteristics data fields 31. The data includes various
characteristics that comprise a tone analysis of a given music file. In FIG. 5, the
fields are left blank and depict the general features of the musical characteristics data.
It will be appreciated that for a given music file, entry data may be entered for each of
the depicted fields. The fields, therefore, may be considered a collective tone analysis
of the music file based on various basic features, high-level features, mood, and
timeline features as identified in FIG. 5. It will be appreciated that the precise fields
depicted in FIG. 5 are exemplary and may be varied. In one embodiment, the musical

characteristics data 31 may be incorporated into the metadata of the music file.

A seed may also include an acoustic identifier 32, which is a short portion of

the actual musical track that may be sampled by the host device 10. The music
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portion may be converted into a graphical representation of the music portion having
frequency and/or amplitude characteristics. The graphical representation may be
considered an “acoustic footprint” that may provide a basis for a comparison to

another portion of music.

FIG. 6 depicts an exemplary seed 33 for a particular music file, including the
music characteristics data 31 and the acoustic identifier 32. This seed, therefore,
provides a short-form representation of a music file that may be resident in a
participant device. As depicted in FIG. 7, a plurality of seeds 33 may be combined
into a music profile 34 for a participant device. In the example of FIG. 7, the music
profile includes four seeds, although the precise number of seeds in the music profile
may be varied. By assembling a music profile from seeds rather than from the
underlying music files, computing memory and resources may be conserved. For
example, the four-seed profile depicted in a FIG. 7 may have a file size of
approximately 20 KB, far smaller than a typical music file. The profile may be stored

in an xml-styled or comparable format for convenient manipulation.

Baséd on the above, FIG. 8 is a flow chart depicting an exemplary method of
generating a music profile for a participant device 20. Although the exemplary
method is described as a specific order of executing functional logic steps, the order
of executing the steps may be changed relative to the order described. Also, two or
more steps described in succession may be executed concurrently or with partial
concurrence. It is understood that all such variations are within the scope of the

present invention.

At step 300, a music file is accessed. At steps 310 and 320, the musical
characteristics data and acoustic identifier are generated, respectively. At step 330, a
seed is compiled for the music file by combining the musical characteristics data and
the acoustic identifier. At step 340, the seed is added to the music profile. At step
350, a determination is made as to whether the music profile requires additional seeds.
If so, another music file is accessed, and if not, the profile is complete and the method

ends.

The music profile may be generated in a manner that represents a participant’s

musical tastes. For example, in the four-seed profile of FIG. 7, two seeds may
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correspond to the most played songs over the life of the participant device, and two
seeds may correspond to songs that the user has listened to most recently. By
deriving the profile from seeds of songs that have been played most often and most
recently, the participantfs musical tastes may be estimated. Other schemes may be
employed to estimate a ﬁarticipant’s musical tastes. For example, the profile may be
derived from seeds of songs based on an algorithm that determines which songs have
the most overlap in characteristics. In addition, the seeds, and in turn the profile, may

be updated as the music listening behavior of the participant changes over time.

The profile may be created in a variety of ways. For example, the host device
10 may create the profile by receiving seed data for a participant’s music files and
generating the profile by executing application 14. Alternatively, the participant
device 20 may create the profile internally by executing application 43, and the profile
itself may then be transmitted to the host device. The task of generating the profile
also may be shared by the host and participant devices. For example, the participant
device may generate seeds for various music files, and the host device may select a
subset of the seeds to be included in the profile to estimate the participant’s music

tastes. Other methods of generating the music profile may be employed.
Generating the Super Profile

As stated above, when a participant arrives at a dance club, party, or
comparable event, the participant device 20 may be automatically connected to the
music connection system 100, 200 (see FIGs. 1 and 2). For example, the connection
may be initiated by the host device 10 continuously searching its range for additional
participant devices 20, or the connection may be initiated by a participant device
sending out a registration signal to the host device. The network may be a DLNA-
based network to facilitate the ability of the devices to connect. A profile for each
participant device may then be generated and/or accessed in the manner described
above. Asmore participants enter the network, more profiles are present that can be
combined to generate a playlist of music files to accommodate the collective musical

tastes of the participants.

The host device first may generate a “super profile” by combining the profiles

of the individual participant devices. FIG. 9 is a graphical representation depicting an
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exemplary generation of a super profile 35 for a plurality of participant devices. In
the example of FIG. 9, the system includes a host device 10 (designated by the
shading) and five participant devices 20, although the precise number of devices may
be varied. Each participant device has its own profile 34a-e that may be generated as
described above. In this example, the host device 10 also has a profile 33f, and thus
may also act as a participant device. The host device may access the profiles of the
various participant devices over the network, and combine them (along with its own
profile) into a super profile 35 that includes all of the individual profiles. Once the
super file has been created, the super profile may be distributed to the participant

devices to provide a basis for selecting a playlist of songs.

FIG. 10 is a flow chart depicting an exemplary method of generating a music
super profile by the host device 10 for a plurality of participant devices 20. Although
the exemplary method is described as a specific order of executing functional logic
steps, the order of executing the steps may be changed relative to the order described.
Also, two or more steps described in succession may be executed concurrently or with
partial concurrence. It is understood that all such variations are within the scope of

the present invention.

At step 400, the host device may search the network for a new profile of a
participant device. At step 410, a determination may be made as to whether a new
profile is found. If so, at step 420 the new profile may be added to the super profile.
The method may return to step 400, wherein the host device may search for additional
new profiles. When no new profiles are detected by the host device at step 410, the
formation of the super profile is complete. At step 430, the super profile may be

transmitted to the participant devices.

The super profile may be continuously updated. As participant devices join or
leave the network, profiles may be commensurately added or deleted from the super
profile respectively. The updated super profile may then be transmitted to the various
participant devices that remain or are now present. In this manner, changing
collective musical tastes of the group may be accommodated insofar as the updated

super profile adjusts to reflect the musical tastes of new and/or removed participants.
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Generating a Playlist and Music Playback

After the super profile has been transmitted to the participant devices, each
participant device may execute a search routine to compare the super profile to a
library of songs or music tracks stored in the participant device. The search routine
may be executed by the application 43 in each participant device 20. FIG. 11isa
graphical representation depicting an exemplary selection of suitable tracks or songs
by a participant device 20. In particular, the participant device 20 may compare the
super profile 35 to a database or library 60 of stored local music tracks to identify
music tracks or files that satisfy comparison criteria. The local music tracks (music
files) may be stored in the memory 45 of the participant device. Based on the
satisfaction of the comparison criteria, the participant device may identify suitable
tracks 62 for a playlist, i.e., stored songs that have a designated similarity to the songs

represented by the seeds stored in the super profile.

For example, as stated above, each seed of the super profile corresponds to a
song file stored in one or more of the participant devices, which may be a different
participant device from the device that is analyzing the super profile. Each seed
contains the musical characteristics data derived from the metadata of the song file,
and an acoustic identifier or footprint. A participant device may compare this seed
data to comparable data in the stored song files to determine which stored songs are
musically similar to one or more seeds. Note that the comparison need not seek exact
matches. Rather, the comparison need only identify songs having a designated
similarity on the basis that similar songs represent music of the same taste or character
as that of the seeds. For example, a song may be deemed similar to a seed if there is a
predetermined proportion of match between the seed data and comparable data
relating to a stored song file. In one embodiment, a seed may be created for each
music file stored in a participant device, and the identification of suitable songs may
be made by comparing the seeds of the stored music files to the seeds in the super
profile. In other embodiment, the comparison may be made by storing the musical
characteristics and acoustic identifiers in the metadata of the song files, and the
metadata may be compared. Identifications of the suitable tracks may be compiled
into the suitable tracks list 62. The list of suitable tracks may then be transmitted

back to the host or master device 10.
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FIG. 12 is a flow chart depicting an exemplary method by which a participant
device may generate a list of suitable tracks for a playlist. Although the exemplary
method is described as a specific order of executing functional logic steps, the order
of executing the steps may be changed relative to the order described. Also, two or
more steps described in succession may be executed concurrently or with partial
concurrence. It is understood that all such variations are within the scope of the

present invention.

The method may begin at step 500, at which a participant device may receive
a transmission of the super profile from the host or master device. At step 510, a seed
may be selected from the super profile. At step 520, the data within the seed (musical
characteristics data and acoustic identifier) may be compared to comparable data
within a musical track (song file). At step 530, a determination may be made as to
whether there is a designated similarity between the seed and the musical track to
identify the musical track as a suitable track to be added to a playlist. If the track is
deemed suitable, at step 540 the track may be added to a list of suitable tracks for that
participant device. As indicated at step 550, the comparison may be repeated for each
music track stored in the participant device. Once applicable music tracks have been
compared to the selected seed, at step 560 a determination may be made as to whether
there is another seed within the super profile to analyze. In other words, all applicable
seeds of the super profile may be compared to the applicable music files within the
participant device to identify suitable tracks. Once all applicable seeds have been
analyzed, at step 570 the list of suitable tracks for that participant device may be
transmitted to the host or master device. Because the selection of suitable tracks is
based on the super profile, the suitable tracks are consistent with the collective

musical tastes of the numerous participants.

It will be appreciated that the above process may be performed by each
participant device connected in the network. In this manner, the host or master device
may acquire a list of suitable tracks from each participant device. As described in
more detail below, the host device may then combine the various lists of suitable
tracks into a master playlist that represents the collective musical tastes of the

participants.
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FIG. 13 is a graphical depiction of an exemplary creation of a master playlist
and the playback of a particular song. As stated above, each participant device 20
may generate a list of suitable tracks 62. In the example of FIG. 13, there are five
participant devices 20 that have generated suitable tracks lists 62a-¢, although it will
be appreciated that the precise number of participants may be varied. In addition, the
host or master device 10 may also generate a list of suitable tracks 62f from its own
internal database of stored music files. The host device 10 may then receive the lists
of suitable tracks over the network, and combine them into a master playlist 64 of
music tracks 65. FIG. 13 depicts the first four music tracks or songs in the master
playlist, but the playlist may have any length depending on the number of participants
and sizes of the individual lists of suitable tracks 62. In addition, as participant
devices join or leave the network, the lists of suitable tracks 62 may change, and the
host device 10 may alter the master playlist 64 commensurately by adding or deleting
music tracks 65. In this manner, the master playlist may be adapted to the dynamic

variations of the collective musical tastes of the participants.

As depicted in the example of FIG.13, the identifications of songs in the
master playlist 64 each may be represented by a set of parameters or fields. For
example, each song in FIG.13 is associated with its acoustic identifier, a “Like by”
field, and a “Hosted by” field. The “Liked by” field may identify those participants
who are likely to enjoy a particular song based on a participant’s tastes as measured
by the profile and list of suitable tracks generated for that participants’ device. The
“Host by” field may identify a participant (or participants) whose device actually
contains the stored music track. It will be appreciated that the manner of identifying

and/or representing songs in the playlist may be varied.

Playback of songs in the master playlist 64 may proceed as follows. Referring
again to FIG. 13, for example, the first song 65a in the master playlist is indicated as
being hosted by Jack and Amanda. In other words, the music file for this song is
stored in each of the participant devices of Jack and Amanda. In this example, the
host or master device 10 has designated Jack’s device 20 for playing back song 65a.
The host device 10 may transmit a playback command signal, as indicated by arrow
66, to Jack’s participant device 20. In response, Jack’s participant device may stream

the music track, as indicated by arrow 68, back to the host device for playback on the
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output system 30 (see FIG. 2). Alternatively, Jack’s participant device may stream
the music track directly to the output system 30 as shown by the wireless connections
in FIG. 2 between each participant device and the output system. In particular, if all
the participating devices and output system devices are DLNA compatible device,
links among the participant devices and output system may be readily achieved. In
this embodiment, note that the actual music files need not be transmitted between the
participant devices and host devices to generate the master playlist, thereby
conserving system resources. Alternatively, however, the master playlist may
comprise the actual music files, received from the participant devices and stored in the

host device, which then may be played over the output system.

It will be appreciated, therefore, that the described system has several
advantages over current systems for playing music in group settings. The system
automatically generates a playlist of songs with minimal effort by either the attendees
or a host person. Attendees and hosts, therefore, may spend more time socializing
and less time deciding on what music to play. In addition, the playlist is derived from
music files stored on the attendees’ and hosts’ electronic devices, increasing the
likelihood that the music will represent the tastes of the group. Particularly if the
system is based on DLNA technology, the system may be employed in a variety of
settings and locations (indoor and outdoor), and accommodate various types of
electronic devices. The system also readily updates the playlist as people may leave
or arrive at the event or location. The system, therefore, may adjust to the changing

tastes of the group.

Referring again to FIG. 4, additional features of the mobile telephone 20 as an
exemplary participant device will now be described. For the sake of brevity,
generally conventional features of the mobile telephone 20 will not be described in

great detail herein.

Mobile telephone 20 has a display 53 that displays information to a user
regarding the various features and operating state of the mobile telephone 20, and
displays visual content received by the mobile telephone 20 and/or retrieved from the
memory 45. The display 53 may be coupled to the control circuit 41 by a video

processing circuit 54 that converts video data to a video signal used to drive the
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various displays. The video processing circuit 54 may include any appropriate
buffers, decoders, video data processors and so forth. The video data may be
generated by the control circuit 41, retrieved from a video file that is stored in the
memory 45, derived from an incoming video data stream received by the

communications circuit 46 or obtained by any other suitable method.

Mobile telephone 20 may include a keypad 57 for providing a variety of input
functions. For example, keypad 57 typically includes alphanumeric keys for allowing
entry of alphanumeric information such as telephone numbers, phone lists, contact
information, notes, etc. In addition, keypad 57 typically includes special function
keys such as a "send" key for initiating or answering a call, and others. Special
function keys also may include keys for navigating and selecting items from a menu
displayed on display 53. Some or all of the keys may be used in conjunction with the
display as soft keys. Keys or key-like functionality also may be embodied as a touch

screen associated with the display 53.

The mobile telephone 20 also may include a local wireless interface 55, such
as an infrared transceiver and/or an RF adaptor (e.g., a Bluetooth adapter), for
establishing communication with an accessory, another mobile radio terminal, a

computer or another device.

The mobile telephone 20 also may include a media player 63. The media
player 63 may be used to present audiovisual content to the user which may include
images and/or sound together or individually, such as photographs or other still
images, music, voice or other sound recordings, movies, mobile television content,
news and information feeds, streaming audio and video, and the like. The mobile
telephone 20 further includes a sound signal processing circuit 48 for processing
audio signals transmitted by and received from the communications circuit 46 or
associated with content played by the media player 63. Coupled to the sound
processing circuit 48 are a speaker 50 and microphone 52 that enable a user to listen

and speak via the mobile telephone 20 as is conventional.

Although the invention has been shown and described with respect to certain
preferred embodiments, it is understood that equivalents and modifications will occur

to others skilled in the art upon the reading and understanding of the specification.
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The present invention includes all such equivalents and modifications, and is limited

only by the scope of the following claims.
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CLAIMS
What is claimed is:
1. A method of generating shared media content comprising:

generating a plurality of media content profiles (34) for a corresponding

plurality of participant devices (20);
combining the plurality of media content profiles into a super profile (35);

comparing media files in the plurality of participant devices to the super

profile based on comparison criteria; and

identifying at least one media file that satisfies the comparison criteria.

2. The method of claim 1, wherein the generating step for each of the

plurality of media content profiles (34) comprises:

creating a plurality of seeds (33), each seed being a representation of a

corresponding media file accessible by a corresponding participant device (20); and

combining the plurality of seeds into the media content profile for the

corresponding participant device.

3. The method of claim 2, wherein the media files are music files, and
cach seed (33) includes musical characteristics data (31) and an acoustic identifier

(32) for the corresponding music file.

4. The method of any of claims 2-3, wherein the super profile (35)

includes seeds (33) contained in the combined plurality of media content profiles (34).

5. The method of claim 4, wherein the comparing step includes

comparing the media files of the plurality of participant devices (20) to the seeds (33)
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in the super profile (35), the comparison criteria being a designated similarity between

a compared media file and at least one seed in the super profile.

6. The method of any of claims 1-5, further comprising:

for each participant device (20), compiling a list of the identified media files

that satisfy the comparison criteria; and

combining the lists for each of the plurality of participant devices into a master

playlist.

7. The method of any of claims 1-6, further comprising playing the at
least one identified media file, wherein the playing step comprises transmitting a
playback command to a participant device (20) having access to the media file to be

played, and wherein the media file is played by the participant device.

8. A host device (10) for a media content sharing system (100)

comprising:
an input interface (16); and

a controller (12) configured to receive a plurality of media content profiles
(34) for a plurality of corresponding participant devices (20), and to combine the
plurality of media content profiles into a super profile (35), wherein media files in the
plurality of participant devices are compared to the super profile based on comparison

criteria; and

the controller is further configured to receive via the input interface an

identification of at least one media file that satisfies the comparison criteria.

9. The host device (10) of claim 8, wherein the controller (12) is
configured to receive the media content profiles (34) by receiving seed data
corresponding to media files in the participant devices (20), and generating a music

profile for each of the participant devices.
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10.  The host device (10) of any of claims 8-9, wherein each music profile
(34) includes a plurality of seeds (33), each seed being a representation of a

corresponding media file accessible by a corresponding participant device.

11.  The host device (10) of claim 10, wherein the super profile (35)

includes seeds (33) contained in the plurality of media content profiles (34).

12. The host device (10) of any of claims 8-11, further comprising an
output interface (17), wherein the host device transmits the super profile (35) to each

participant device (20) via the output interface.

13. The host device (10) of any of claims 8-12, further comprising an
output interface (17), wherein for an identified media file, the host device transmits a
playback command over the output interface to cause a participant device (20) having

access to the identified media file to play the media file.

14.  The host device (10) of any of claims 8-13, wherein the controller (12)
is further configured to receive via the input interface (16), and from each participant
device (20), a list of identifications of a plurality of media files that satisfy the

comparison criteria, and to combine the lists into a master playlist.

15. A participant device (20) for a media content sharing system (100)

comprising:
a storage device (45) containing a plurality of stored media files;

an input interface (43) for receiving a super profile (35) containing media

content profiles corresponding to a plurality of other participant devices;
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a controller (41, 42) configured to compare the stored media files to the super
profile based on comparison criteria to identify at least stored one media file that

satisfies the comparison criteria; and

an output interface (56), wherein the controller is further configured to

transmit the identification of at least one identified media file to a host device (10).

16.  The participant device (20) of claim 15, wherein the super profile (35)
includes a plurality of seeds (33), each seed being a representation of a corresponding

media file accessible by a corresponding participant device.

17.  The participant device (20) of claim 16, wherein the media files are
music files, and each seed (33) includes musical characteristics data (31) and an

acoustic identifier (32).

18.  The participant device (20) of any of claims 16-17, wherein the
controller (41, 42) is configured to compare the stored media files to the seeds (33) in
the super profile (35), the comparison criteria being a designated similarity between a
compared media file and at least one seed in the super profile, and the controller is
further configured to generate a list of identifications of a plurality of media files that

satisfy the comparison criteria and to transmit the list to the host device (10).

19.  The participant device (20) of any of claims 15-18, wherein the
participant device receives a playback command via the input interface (43)
corresponding to an identified media file, and the controller (40, 41) is further
configured to stream the media file via the output interface (56) to an output system

(30) for playback.

20.  The participant device (20) of any of claims 15-19, wherein the

participant device is a mobile telephone.
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