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PERSONALIZED CONTENT APPLICATION 

[0001] The present invention is related to the subject 
matter of the co-?led application entitled “Content Distri 
bution Architecture,” the contents of Which are herein incor 
porated by reference in their intirety for all purposes. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to digital media and 
more particularly, in certain embodiments, to systems and 
methods for presenting digital media to a user. 

[0003] Improvements in processor speed, digital storage 
capacity, and netWork bandWidth have enabled remarkable 
advances in the consumer audio and video experience. User 
control over video experience has been enhanced by per 
sonal video recorders that exploit digital storage advances to 
cache large amounts of video programming for later vieW 
ing. Conventional terrestrial and CATV programming deliv 
ery choices have been supplemented With digital video 
content broadcast via cable or satellite as Well as high 
de?nition satellite and terrestrial broadcasts With high de? 
nition cable services being under serious discussion. 

[0004] The user audio experience has also been trans 
formed. The shift from the traditional phonograph media to 
compact discs (CDs) in combination With the subsequent 
Widescale distribution of personal computers With built-in 
read/Write CD players alloWed audiophiles to create their 
oWn “favorites” CDs for personal use. More recently, the 
advent of portable MP3 players alloWs users to carry their 
favorite songs anyWhere they are. Distribution of music over 
the Internet has also advanced although certain forms of 
distribution have proven controversial due to concerns over 
copyrights. 
[0005] Another traditional form of audio content distribu 
tion is radio. Even With the advent of more advanced audio 
content distribution technologies, radio continues to be 
popular. For music listeners, radio offers an element of 
serendipity in that even if the station selection is indicative 
of a music type preference, the sequence of songs played 
Will be a surprise and neW songs Will sometimes be heard for 
the ?rst time. For those interested in neWs, sports, and other 
programming the radio offers frequent updates, potentially 
interspersed With other types of contents such as music, and 
easy multitasking With other activities not possible With 
neWspapers and Web neWs sources. 

[0006] The above-mentioned technological advances have 
been applied to radio to a certain extent. Digital radio 
broadcasts are available via the Internet and satellite. Stan 
dards have also emerged for digital AM, FM, and shortWave 
broadcasts. These developments have increased audio ?del 
ity and expanded the number of available stations. HoWever, 
the full potential of current processing, networking, and 
digital storage technologies remains unrealiZed. Users can 
not customiZe radio content to the extent that they can 
rearrange their stored music content. A broad spectrum of 
pre-programmed radio content is noW broadcast over the 
Internet but an important part of the appeal of radio is its 
availability in settings other than adjacent to a broadband 
internet connection, e.g., in the car, While exercising, etc. 

[0007] Current Internet broadcasting technologies are also 
de?cient in other respects in comparison to traditional radio. 
When tuning a conventional radio, one expects immediate 
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access to any selected station Whether it be by turning a 
tuning knob or pushing a preselect button. The listener can 
almost instantaneously assess his interest in the selected 
station and either continue listening or move on to another 
station. In this Way, the listener can rapidly assess a large 
number of audio listening choices. The Internet cannot yet 
provide this user experience. When the user selects an 
Internet radio station, he must Wait While his computer 
connects and buffers audio material from the station. This 
delay, although not necessarily very long, is suf?cient to 
sloW user selection among stations and detract from the user 
experience. 

[0008] What is needed are systems and methods for com 
bining the customiZation and broad range of choices asso 
ciated With digital media With the immediacy, ubiquity and 
continually refreshed content of radio. 

SUMMARY OF THE INVENTION 

[0009] Embodiments of the present invention provide, e.g, 
user customiZation of radio channel selections, immediate 
availability of multiple pre-programmed and/or customiZed 
channels, the ability to intersperse different types of content 
including periodically refreshed information content, avail 
ability of personal radio functions on devices such as car 
audio systems, PDAs, smartphones, MP3 players, etc. Avail 
able channels include, e.g., pre-programmed channels 
selected for the user based on an interest pro?le, user-oWned 
content, user-speci?ed recorded content, etc. An audio user 
interface facilitates user selection of programming and user 
purchase of currently played audio material. An overall radio 
experience is thus provided that combines the customiZation 
and ?exibility of digital media With the immediacy and 
ubiquity of radio. The present invention also ?nds applica 
tion to video materials. 

[0010] Further understanding of the nature and advantages 
of the inventions herein may be realiZed by reference to the 
remaining portions of the speci?cation and the attached 
draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 depicts elements of a computer system 
according to one embodiment of the present invention. 

[0012] FIG. 2 depicts elements of a portable electronic 
device according to one embodiment of the present inven 
tion. 

[0013] FIG. 3 depicts a physical arrangement of a portable 
electronic device according to one embodiment of the 
present invention. 

[0014] FIG. 4 depicts elements of a content distribution 
architecture according to one embodiment of the present 
invention. 

[0015] FIG. 5 depicts a channel list according to one 
embodiment of the present invention. 

[0016] FIG. 6A is a ?oWchart describing steps of operat 
ing a personaliZed radio service according to one embodi 
ment of the present invention. 

[0017] FIG. 6B depicts a channel prioritiZation scheme 
according to one embodiment of the present invention. 
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[0018] FIG. 6C depicts is a ?owchart describing steps of 
synchronizing a portable device according to one embodi 
ment of the present invention. 

[0019] FIGS. 7A-7B depicts the structure of playlists 
derived from preferred radio channel tree structures accord 
ing to one embodiment of the present invention. 

[0020] FIG. 8 depicts dynamic playback management 
according to one embodiment of the present invention. 

[0021] FIG. 9 depicts operation of an audio user interface 
according to one embodiment of the present invention. 

DESCRIPTION OF SPECIFIC EMBODIMENTS 

[0022] 
[0023] Embodiments of the present invention provide a 
very powerful media user interface. A speci?c application to 
audio media materials and personalized radio is disclosed 
but it Will be appreciated that other embodiments of the 
present invention Will provide a user interface to video 
materials or other media. 

Introduction 

[0024] Audio-related embodiments combine the customi 
zability and Wide range of choices of digital media With the 
immediacy, serendipity, ubiquity, and continually refreshed 
content of the radio experience. Customized audio content is 
pre-cached alloWing the user to choose among multiple 
immediately available programming offerings. A PC is used 
as a staging device to retrieve and organize audio content but 
the listening experience is not limited to the PC but is also 
available on a range of portable devices such as MP3 
players, PDAs, smartphones, etc. 

[0025] Embodiments of the present invention are fully 
sensitive to rights management concerns. While providing 
local caching of desired content, the content is only available 
through the user interface that enforces restrictions as appro 
priate against e.g., reWinding content, propagating content to 
other users, copying content, etc. Generally speaking, only 
registered devices may receive licensed content. 

[0026] Devices and Systems 

[0027] As has already been mentioned user interfaces of 
the present invention exploit a variety of systems and 
devices. Preferably, an appropriately con?gured personal 
computer, referred to herein as a “station,” is used for radio 
personalization, management and organization of content, 
retrieval of content via a netWork, rights management and 
enforcement, recording, etc. Playing of content may be done 
via either the station or a portable device such as MP3 
player, PDA, smartphone, car audio system, etc. The station 
or portable device preferably also alloWs for convenient 
listener rating of audio materials to facilitate publisher 
collection of ratings, easy user access to information about 
currently playing content, easy purchase of currently playing 
content, etc. 

[0028] FIG. 1 depicts elements of a representative per 
sonal computer 100 serving as a station according to one 
embodiments of the present invention. Personal computer 
100 may be a laptop computer, desktop computer, etc. The 
various elements are depicted as being interconnected by a 
bus 102. HoWever, it Will be understood that the actual 
interconnections among the various elements of a modern 
personal computer are more complex. Further bus details are 
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not presented because they are not germane to the operation 
of the present invention. Also, it Will be appreciated that 
various elements may be either inside the computer’s struc 
ture, outside the computer’s structure, or implemented by 
elements both inside and outside the computer body. 

[0029] Computer 100 incorporates basic elements such as 
a processor 104, a memory 106, a hard drive 108, and a CD 
read/Write player 110. Processor 104 typically executes 
instructions stored in memory 106. The instructions perform 
the functions of the present invention. Longer term storage 
of instructions may be on hard drive 106, on a CD accessed 
through player 110, on other media such as a DVD-ROM, 
etc. Another example of a computer-readable medium that 
carries the instructions may be a signal received over a 
netWork, i.e., doWnloading of softWare. 

[0030] Another key role of the various memory and stor 
age devices is to store content to be played upon command. 
For example, audio content may be cached on hard drive 108 
and loaded into memory 106 While being played. 

[0031] Computer 100 also includes various elements to 
interact With the user. There is a display 112, a keyboard/ 
mouse 114, and sound system/speakers 116. Display 112 and 
keyboard/mouse 114 facilitate customization and selection 
of content. Sound system/speakers 116 alloW playing of user 
audio content at the station. 

[0032] Computer 100 can obtain content in many different 
Ways. For example, content may be remotely retrieved from 
a netWork via a netWork interface 118. NetWork interface 
118 may incorporate one or more of, e.g., an Ethernet 
interface, DSL modem, cable modem, ?ber optic trans 
ceiver, Wireless modem, etc. Content may also be retrieved 
from a CD inserted in player 110 or from other media 
inserted in a appropriate peripheral device. Embodiments of 
the present invention further provide capturing and record 
ing of audio material received via a radio receiver/recorder 
120. Radio receiver/recorder 120 may include capabilities 
for reception of e.g., conventional or digital AM/FM, con 
ventional or digital shortWave, digital satellite, TV audio, 
etc. To ameliorate the impact of electromagnetic interfer 
ence, radio receiver/recorder 120 is preferably located out 
side the body of computer 100. 

[0033] Audio content that has been organized and col 
lected on computer 100 may also be transferred to another 
device for more convenient listening. Accordingly, com 
puter 100 is equipped With a synchronization interface 122. 
Via synchronization interface 122, selected audio content 
may be transferred to another device. Also, user selections 
such as ratings of content, purchase orders for content, may 
be transferred back to computer 100 for relaying to the 
content publisher. Synchronization interface 122, may be, 
e.g., a USB interface, Wireless interface such as a Bluetooth 
interface, etc. Synchronization may alternatively occur 
across a netWork by employing netWork interface 118. For 
example, synchronization may occur via an IEEE 802.11 
netWork or link, or across the Internet. 

[0034] FIG. 2 depicts elements of a representative por 
table device 200 con?gured to implement embodiments of 
the present invention. Portable device 200 is, e.g., a smart 
phone, MP3 player, PDA, car audio device, etc. Not all of 
the depicted elements Will necessarily be found in all of the 
device types. Depicted portable device 200 includes a pro 
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cessor 202, a memory 204, a hard drive 206, and a ?ash 
memory device 208. The various memory and storage 
devices can store instructions to be executed by processor 
202 in the course of implementing functions of the present 
invention. Instructions can also be loaded via a netWork or 
other link to a computer or other device. Each of the various 
memory devices are also usable to store audio content. To 
provide a high quality customiZed personal radio service, it 
is preferable, albeit not absolutely necessary, to have 256 
MB of memory available for storage of audio content. 
Multiple channels of audio content are then preferably 
available Within 250 milliseconds. 

[0035] SoftWare to implement the present invention may 
operate in the context of portable device operating system 
softWare. Examples of portable device operating softWare 
include, e.g., the PalmTM OS, WindoWs MobileTM, various 
types of SymbianTM operating system such as Series 60”‘, 
UIQTM, etc. 

[0036] Portable device 200 also includes a netWork/syn 
chroniZation interface 210. Network/synchronization inter 
face 210 may provide a short range link to computer 100 via, 
e.g., a USB connection, a Wireless BluetoothTM connection, 
a Wireless 802.11 connection, etc. To implement a longer 
range synchroniZation link, there may be, e.g., a 2.5 G or 3 
G cellular interface such as, e.g., a GPRS, EDGE, 
CDMA2000, UMTS, 1xEV-DO, 1xEV-DV. These types of 
Wireless interface may also be used to doWnload audio 
content directly from a netWork including, e.g., neWs/traf?c 
updates. 

[0037] In certain implementations, there is also a GPS 
receiver 213. GPS receiver 213 exploits the Global Posi 
tioning System (GPS) to determine a current location of 
portable device 200. Alternative location determining tech 
nologies may also be used. 

[0038] The user interface features of the present invention 
exploit a display 212 and an input device 214 that can 
incorporate buttons, dials, a touchscreen, pen-based input, 
etc. Sounds system/speaker (or headphones) 216 play audio 
content and can also play audio cues for the user interface. 

[0039] FIG. 3 depicts a physical arrangement of some of 
the elements of FIG. 2 in a simpli?ed representative por 
table device 200. Display 212 is positioned above a series of 
buttons 302 and a jog dial 304 that form a part of input 
device 214. 

[0040] FIG. 4 depicts elements of a content distribution 
architecture according to one embodiment of the present 
invention. Station (computer) 100 acts as a staging device 
for audio content. Either station (computer) 100 or portable 
device 200 may play content. Some of the audio content is 
pre-programmed by a publisher (or publishers) 402 and 
propagated via a distribution netWork 404 operating across 
the Internet. Details of distribution netWork 402 are pre 
sented in the co-?led application entitled “Content Distri 
bution Architecture.” Therein is disclosed a peer-to-peer 
distribution architecture that provides both quality of service 
guarantees and protection of oWnership rights. 

[0041] Channels 

[0042] In the description that folloWs, a basic unit of 
media content organiZation is referred to as a “channel.” A 
channel speci?es media content that can be selected by a 
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user for immediate play. By specifying a channel, one does 
not necessarily specify an order of play. Some channels are 
speci?ed by a remote publisher and pre-de?ned from the 
perspective of the user. Other pre-de?ned channels corre 
spond to e.g., user-oWned media content derived from CDs, 
DVDs, etc., locally or remotely recorded content from 
Internet, over-the-air, cable, satellite, etc., text from the Web 
or other source that has been converted to audio, etc. 
According to embodiments of the present invention, custom 
channels may be created by a user by Way of combining 
pre-de?ned channels. 

[0043] Some publisher-de?ned channels correspond to 
music genres and sub-genres. Other pre-programmed chan 
nels may include radio shoWs, neWs materials, etc. Other 
types of channels consist of content that the user has 
separately acquired rights to. For example, a channel may be 
the contents of a CD that the user has copied onto the 
station’s hard drive. Achannel may be a playlist that the user 
has constructed from multiple CDs. 

[0044] Embodiments of the present invention also provide 
the capability to construct channels from recorded content. 
With appropriate capabilities incorporated Within radio 
receiver/recorder 120, the user may specify radio stations 
and/or radio programs for recording. An additional feature 
permits the user to even specify a song, artist, or music genre 
and have radio receiver/recorder 120 record content con 
forming to the selected criteria. If, as Will often be the case, 
the content is not appropriately tagged, station 100 Will 
analyZe a signature of the content as knoWn in the art and 
compare it to a remote database to identify the content and 
determine Whether to record it. The recording function may 
also be performed by a remote server in accordance With the 
user’s criteria With the content being doWnloaded to the 
local station. Also, recording, either local or remote, can be 
extended to Internet-based broadcasters. 

[0045] The user can de?ne another type of ?xed channel 
by selecting a Website and having the station or a remote 
server convert the text to speech using conventional text 
to-speech techniques as knoWn in the art. In this Way, a vast 
range of textual content can be made available as a part of 
a personaliZed radio service. 

[0046] FIG. 5 depicts elements of a user interface for 
managing channels and devices according to one embodi 
ment of the present invention. A ?rst screen area 502 shoWs 
a list of ?xed channels provided by the operator. The 
channels are presented in a tree structure With certain 
channels including other channels and so on. By clicking on 
the “+” or “—” the user can expand or collapse nodes of the 
tree structure. For example, the music channel preferably 
includes multiple genre channels, each of Which include 
sub-genre channels, each of Which include artist channels, 
etc. In the depicted example, the “Sports” channel has been 
expanded to shoW three constituent channels, of Which one, 
“World Sports,” has been expanded to shoW three constitu 
ents. 

[0047] A second screen area 504 shoWs user-preferred 
channels. Some of these preferred channels are custom 
channels constructed as described beloW. The depicted “My 
Station” is an example of such a channel. Other preferred 
channels include, e.g., user-oWned playlists such as the one 
shoWn as “My Music.” Other channels that may appear here 
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include recorded content and content converted to speech 
from text. The channels of screen area 504 may also have a 
tree structure. 

[0048] User Channel Customization 

[0049] A personalized radio service according to the 
present invention may offer many avenues for customiza 
tion. By querying the user about his or her characteristics 
and preferences the personalized radio service may select 
the most suitable selection of ?xed channels from a larger 
universe of choices. Alternatively, the user could select ?xed 
channels from a linear list or tree-structured list. 

[0050] According to the present invention, the user may 
also de?ne custom services as combinations of ?xed chan 
nels. Some of these ?xed channels may appear on the list 
constructed based on the user’s query responses and dis 
played as available for play. Other ?xed channels may be 
so-called “hidden” ?xed channels that are also chosen based 
on the user’s query responses but not displayed to the user 
for separate content play. 

[0051] Other avenues of customization include the per 
sonalized recording, user-oWned content, and Website text 
to-speech features discussed above. Custom channels may 
also be de?ned as combinations of these types of ?xed 
channels. 

[0052] FIG. 6A is a ?oWchart describing steps of radio 
service personalization according to one embodiment of the 
present invention. At step 602, the pre-de?ned channel tree 
structure shoWn in screen area 502 is displayed. These 
channels, or a subset thereof, may be available even prior to 
user pro?le input. As Will be explained beloW, a limited 
amount of content may be cached for each of these initially 
displayed channels. 

[0053] At step 604, the user is queried as to his or her 
interests and characteristics to obtain user pro?le input. For 
example, the user may be queried as to home address, 
gender, income range, educational level, musical interests, 
hobbies, profession, marital status, number of children, etc. 
As there may be a relatively lengthy series of questions, in 
one implementation, registration and capturing of pro?le 
information are accompanied by a displayed “co-pilot,” an 
audio-visual character Who helps prompt the user and gives 
Words of encouragement in response to the user’s entries, 
e.g., “I like 60s music too!,”“NoW We’re going to ask you a 
feW questions about your family,” etc. The co-pilot thus 
serves a direct practical function by guiding the user through 
the queries and also makes the personalization tasks less 
Wearisome. 

[0054] For certain types of input, selection may proceed 
through dynamic expansion of available choices depending 
on previous input. For example, if the user selects “Jazz” 
music from a list of available genres, he or she may then be 
presented With a list of available sub genres including 
“Classic,”“Blues,”“Smooth,” and “Vocals.” 

[0055] User pro?le input may also affect the choices of 
prede?ned channels in screen area 502. In some implemen 
tations, the user pro?le input is solicited before any display 
of the prede?ned channels or any element of the user 
interface of FIG. 5. 

[0056] At step 606, the station sets up default preferred 
channels to list in screen area 504. The default preferred 
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channels are selected by applying rules to user pro?le input 
gathered in step 604. The rules themselves are generated 
centrally and distributed over the netWork or may be hard 
coded into the personalized radio service softWare. For 
example if the user indicates that he listens to sports more 
than rarely, a personalized sports channel may be set up With 
three constituent channels consisting of special programs, 
general sporting neWs, and World sports. 

[0057] The preferred channels may also be interspersed 
With commercials, neWs breaks, or other programming. This 
programming may take the form of “hidden” channels as 
discussed beloW that are selected on the basis of the user 
pro?le inputs. 

[0058] Step 608 represents a process of user-guided estab 
lishment of preferred channels. The user can de?ne his oWn 
preferred channels. For example, a user can click on a button 
506 denoted as “neW channel” then populate the neW 
preferred channel by clicking and dragging from screen area 
502 or by marking entries in screen area 502 and clicking on 
button 508 marked “add to customized channel.” Any node 
of the tree structure 502 may be selected for inclusion in a 
preferred channel. A preferred channel established in this 
Way may also have a tree structure consisting of nodes or 
subtrees selected from screen area 502 or from other entries 
in screen area 504. The user-established preferred channels 
may also be interspersed With material from hidden chan 
nels. 

[0059] The user may further customize a preferred channel 
by deleting one or more selected nodes from the tree 
representing a selected preferred channel. For example, the 
user may be interested in having a preferred channel for a 
particular combination of music genres but is uninterested in 
one or more speci?c subgenres. By deleting nodes repre 
senting the undesired subgenres, the preferred channel is 
further tailored to the user’s preferences. Adelete button 520 
may be used for requesting deletion of nodes. 

[0060] Channel Prioritization and DoWnloading 

[0061] At this point, channels of interest have been deter 
mined. Embodiments of the present invention provide a 
desirable user media experience Within the constraints of 
netWork bandWidth and available storage space. Accord 
ingly, at step 610, priorities are established for caching of 
channels. Ideally, all of the content of all the desired 
channels Would be cached but by careful prioritization and 
updates, the user can gain the desired experience even Where 
bandWidth and storage must be conserved. 

[0062] For purposes of allocation of storage space and 
netWorking bandWidth, each channel may be divided into 
“programs.” A?rst program includes, e. g., three songs or the 
time equivalent, sampled at a medium quality level. A 
second program includes the next seven songs, or the time 
equivalent, sampled at a higher quality level. A third pro 
gram includes the remainder of an hour of channel content 
sampled at the higher quality level. A fourth program 
includes tWo more hours of channel content. A?fth program 
includes the remainder of the channel contents. 

[0063] For each channel, a cached channel depth is 
de?ned as illustrated in FIG. 6B. 

[0064] CD0 (not shoWn): no content 

[0065] CD1 includes program 1 
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[0066] 

[0067] 

[0068] 

[0069] 

CD2 includes programs 1-2 

CD3 includes program 1-3 

CD4 includes program 1-4 

CD5 includes program 1-5. 

[0070] The storage allocation plan is de?ned in terms of 
channel depths. One example plan operates as folloWs. 
Initially all of the channels shoWn in screen area 502 are 
preferably doWnloaded to CD1. These prede?ned channels 
are then trickle doWnloaded to CD2 over time. Preferred 
channels are doWnloaded initially to CD3 and then trickled 
to CD4. Further increases in channel depth are then based on 
available storage space, the time spent by the user listening, 
and/or speci?c user input. Channel depth may also be 
decreased if listening patterns reveal user disinterest. Even 
tually, channel depth for a rarely used channel may sink to 
CD0, meaning no storage or bandWidth resources are used 
for this particular channel. 

[0071] To determine allocation of doWnload bandWidth, 
station 100 assigns a priority to each desired program. The 
con?gured channel depth of the channel or channels to 
Which a program belongs is one fact. Programs Within the 
desired channel depth of a channel have their doWnload 
priority increased. Factors other than con?gured channel 
depth may also in?uence priority. For example, doWnload 
priority may also be increased for time-sensitive content 
(e. g., neWs) relative to time-insensitive content (e. g., music). 
The user may also explicitly program channel depth and 
priority levels of 0 to conserve storage resources and doWn 
load bandWidth. 

[0072] Default channel depths and/or priorities for par 
ticular channels may also be set by publisher 402 and 
overridden locally by individual subscriber action or auto 
matic response to pro?le input. Furthermore, the default 
priorities themselves may be based on aggregated preference 
feedback. Content belonging to a popular channel is thus 
more broadly distributed. 

[0073] In one implementation, the user interface is 
extended to give the subscriber visibility into the current 
channel depth con?gurations and caching status. For 
example, by passing a cursor over a particular node of the 
displayed tree structure or clicking and selecting con?gura 
tion information for that node, the user may see the maxi 
mum theoretical available channel depth for channels of that 
node, speci?ed in playtime and/or storage resources, hoW 
much of the channel is already locally cached, and hoW 
much of the channel is scheduled to be cached. The user then 
also has the opportunity to directly modify the scheduled 
caching depth and thus override the previously con?gured 
caching depth. This can immediately free up storage 
resources for caching of other channels. 

[0074] At step 612, content is cached in accordance With 
the established priority levels. Caching of content may occur 
via distribution netWork 404 in accordance With the tech 
niques described in “Content Distribution Architecture.” In 
one implementation, prior to caching, dummy ?les are 
created locally Within the allocated storage space. As the 
actual content is doWnloaded, these dummy ?les are over 
Written. 
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[0075] Content Play 

[0076] Step 614 represents the playing of content either on 
station 100, another station logged into station 100, or 
portable device 200. Channels may be selected by, e.g., use 
of radio buttons displayed by station 100, selection of 
channel entries in the interface depicted in FIG. 5, etc. 
Alternatively, the dial or buttons of portable device 200 may 
be used to select channels. A highly bene?cial feature of 
embodiments of the present invention is that the multiple 
channel selections are guaranteed to be available for imme 
diate play due to the pre-caching. This contrasts sharply With 
the usual Internet streaming audio experience Where the 
listener must Wait as each station is contacted, the material 
is buffered, etc. In preferred embodiments, each of the 
multiple channels is available in less than 250 milliseconds, 
to provide a tuning experience similar to that of conven 
tional radio. 

[0077] Although individual channels have been doWn 
loaded, both prede?ned and preferred channels Will often 
have a hierarchical structure incorporating other channels as 
has been described in reference to FIG. 5. Furthermore, 
other types of content such as commercials and sound effects 
may be interspersed With the prede?ned or preferred chan 
nels. 

[0078] Embodiments of the present invention provide that 
the user’s pro?le input is used to convert the tree structure 
of a selected channel to a linear playlist. For example, the 
indicated relative degrees of user preference may be used to 
allocate playtime among musical genres or subgenres, or 
among types of information programming. Other rules dic 
tate the frequency of neWs programming Within a channel 
otherWise devoted to music, etc. 

[0079] Other rules pertain to insertion of information 
programming, commercials, etc. Within other types of pro 
gramming. Some of this inserted programming is from 
channels explicitly included through operation of the user 
interface. Other inserted programming such as commercials 
may come from hidden channels that have also been cached. 

[0080] Typically, insertion points for different types of 
content Will be prede?ned based on the rules even if the 
content itself is not yet cached. The user may also select a 
random mode, particularly for music Where constituent 
channels are selected at random. Also, for preferred channels 
that include periodic information bulletins, etc., the user has 
an option to select a “radio-off” feature so that the under 
lying content, e.g., music, etc. is played Without the inter 
ruptions. 

[0081] Step 610 represents the process of transferring 
cached audio content from station 100 to portable device 
200. Portable device 200 may synchroniZe its locally cached 
content to What is noW available on station 100 Whenever the 
appropriate synchroniZation interfaces are locally or 
remotely connected or synchroniZation may occur via a local 
connection or over a netWork by request. 

[0082] The caching of audio content corresponding to 
multiple channels alloWs for play-on-demand of these chan 
nels at step 612. This can occur on either station 100 or 
portable device 102. 

[0083] FIGS. 7A-7B depict linear playlists that have been 
generated from preferred channel tree structures according 
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to one embodiment of the present invention. FIG. 7A 
depicts a preferred channel including music interspersed 
With various information bulletins. When the preferred 
channel starts play, it begins With an introduction and 
Welcome message. Then a “song 1” is played folloWed by 
“The Slight Entertainment Minute,” an entertainment neWs 
program. This is folloWed by “Song 2” and “Song 3,” Which 
are in turn folloWed by a short neWs program, “Local Events 
Podunk Times.” Then the user hears “Song 4” and “The 
Funny Minute,” a short comedy program. The songs them 
selves may be part of one prede?ned channel or multiple 
prede?ned channels selected by the user. Each of the enter 
tainment programs are also supplied by a particular channel. 

[0084] FIG. 7B depicts a linear playlist derived from 
another preferred channel, an all-talk channel. After the 
introduction message, “I1,” the items are “Live Gab,”“Bike 
Talk,”“Sports News,” and “Dog Radio.” Each of these items 
may be provided by a channel selected by the user for 
inclusion in the preferred channel. For example, the channel 
for “Live Gab,” may simply consist of one or more episodes 
of this shoW. 

[0085] FIG. 8 depicts hoW linear playlists are derived 
from cached content according to one embodiment of the 
present invention. Three preferred channels are depicted, 
“Bill’s Radio,”“Bill’s Comedy,” and “Bill’s Hits.” The 
audio content to play for the constituent channels making up 
these preferred channels is organiZed as a series of “?les.” 
For example, individual songs of a music channel are stored 
as ?les “s1,”“s2,”“s3,” etc. Other constituent channels 
include DJ messages, “DJ 1,”“DJ2,” etc., entertainment 
items, “e1,”“e2,” etc., promotion items, “pr1,”“pr2,” etc., 
and “Headlines.” There are also “stingers,”“p1,”“p2,” etc., 
sound effects used for identi?cation and announcements. 
Some of these channels, for example, the stinger and pro 
motion channels are typically hidden from the user interface. 
The insertion points are prede?ned When the preferred 
channels are de?ned. The playlist is then compiled at time of 
play based on the currently cached content. 

[0086] Each of these types is a channel that is cached to a 
determined channel depth by associating priority levels to 
constituent programs of the channel, each such program 
being in turn made up of a set of ?les. Separate pointers are 
maintained for each constituent channel. As content from a 
particular channel is included and played, the corresponding 
pointer advances. In this Way, repetition of content is 
avoided. 

[0087] Some channels, particularly channels having pro 
motional content may form a part of the tree structure of 
multiple preferred channels. It is desirable then to preserve 
pointer state When the user sWitches to a different preferred 
channel. In this Way, inserted content such as advertisements 
Will not be prematurely repeated since the pointers Will 
continue Where they left off during play of the previously 
selected preferred channel. 

[0088] The priority level of content for doWnload may 
change dynamically in accordance With the listening time 
devoted to a channel. As listening time increases, a greater 
channel depth Will be requested. This may happen automati 
cally or based on further user input. For example, if the 
listener completes the available content on a CD(x) channel, 
she may be prompted for interest in further content. If there 
is further interest, programs up to CD(x+1) or CD(x+2) are 
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marked for high priority doWnload. Also, if the user’s 
listening exhausts the currently locally cached content, pre 
viously played content can be repeated. 

[0089] Certain types of time-sensitive content such as 
neWs may be refreshed more frequently and at regular 
intervals even at relatively loW channel depths. This is done 
by increasing the priority levels of these programs. For 
channels that include such periodically refreshed content, 
the overall effect is to make the Whole channel seem fresh 
While actually consuming relatively little primetime netWork 
bandWidth. One can see here a key advantage provided over 
digital terrestrial and satellite broadcast schemes in that they 
use expensive Wireless bandWidth resources for live stream 
ing of all content even Where the content is not time 
sensitive. By contrast, embodiments of the present invention 
exploit the recognition that a large component of the radio 
experience can be conveyed by content that has been for 
Warded and stored rather than broadcast in real time. Also, 
the user listens at times convenient to him rather than having 
to folloW a broadcast schedule. 

[0090] Synchronization and Transfer of Content to Por 
table Device 

[0091] Another aspect of the present invention concerns 
synchroniZation betWeen station 100 and portable device 
200. Embodiments of the present invention provide a cus 
tomiZed radio experience on portable device 200 despite the 
limited netWorking capabilities and storage bandWidth capa 
bilities of that device. 

[0092] FIG. 6C is a ?oWchart describing steps of per 
forming such synchroniZation according to one embodi 
ments of the present invention. At step 650, the station 
accepts user input selecting content to transfer to the por 
table device. The portable device need not be docked at this 
time. Referring again to FIG. 5, portable devices are listed 
in a third screen area 510. The user can add a neW device by 

entering con?guration input after selecting entry 512, 
marked “Add NeW Device.” To add content from a pre 
de?ned channel to a selected device, the user activates a 
button 514 marked “Add to Device.” To similarly add 
content from a preferred channel to a selected device, the 
user activates a button 516, also marked “Add to Device.” 
Other channels such as the hidden channels referred to 
above are selected for transfer by default Without user input. 

[0093] At step 652, the portable device is docked to the 
station via any suitable type of connection. The synchroni 
Zation may initiate automatically upon docking or may occur 
in response to user selection of a sync button 518. At step 
654, the amount of available storage space on the portable 
device is determined. At step 656, the channels designated 
for this device are pruned to match the available space. In a 
preferred embodiment, all of the cached content for each 
channel remaining after pruning Will be transferred to the 
portable device. Where there is insufficient space, channels 
may pruned aWay from the transfer list. Channels to be 
pruned may be selected by the user after prompting or may 
be automatically selected based on earlier pro?le input, or in 
any suitable Way. In an alternative implementation, the 
channel depths de?ned by station 100 are shrunk for trans 
ferred content such that less content of each channel is 
transferred but more channels may be portably cached. At 
step 658, the desired content, as pruned is transferred to the 
portable device. 
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[0094] At step 660, the portable device is docked again at 
a later time. In the interim, the user has presumably listened 
to some of the previously transferred content. At step 662, it 
is determined Which content has been listened to. Step 662 
may also determine Which content has been refreshed on the 
station due to time sensitivity. Stale or already played 
content on the portable device is then replaced. The replace 
ment content may be the content that Was pruned at step 656. 
This preserves the freshness of the radio experience on the 
portable device. 

[0095] In certain implementations, distribution of neWs 
channels, traf?c channels, etc., may be via Wireless netWorks 
directly accessible to portable device 200 rather than 
through station 100. This further improves the immediacy of 
the radio experience While restricting Wireless bandWidth 
demands only to content that bene?ts from timely updates. 
Wireless networking demands are further diminished by 
using packet-based asynchronous doWnloading that oppor 
tunistically exploits available Wireless transmission oppor 
tunities rather than requiring continuous doWnloads at ?xed 
times. 

[0096] In another variation, selection of interspersed con 
tent may be based on location information Within the por 
table device. For example, multiple advertising channels 
may be transferred to the portable device at the time of 
docking. When content is being played, a particular one of 
the advertising channels is selected to provide interspersed 
promotional content based on the current location of the 
portable device. In this Way, the user can hear advertise 
ments of particular relevance to his current location. The 
location information may be provided by, e.g., GPS receiver 
213, or by Way of triangulation of among cellular system 
toWers. 

[0097] Remote Access to Content and Rights Management 

[0098] Much of the pre-cached content Will be subject to 
copyright restrictions and/or contractual arrangement With 
the contract oWners. Accordingly, there is preferably no 
direct user access to cached content. The cached content is 
itself preferably encrypted. There is no capability to transfer 
the audio content to another station or unregistered portable 
device Without the permission of the operator of distribution 
netWork 404. 

[0099] Where arrangements have been made With the 
rights oWner, the user can employ the personaliZed radio 
interface to purchase content. This content Will then be 
copied from the encrypted cache and become available for 
burning onto a CD, etc. As Will be explained beloW, embodi 
ments of the present invention provide a convenient audio 
user interface for purchase of currently playing content. 

[0100] Embodiments of the present invention also accom 
modate the user’s desire to listen to his or her channel 
selections at another computer, for example, the user’s Work 
computer. Station 100 can be con?gured to stream cached 
audio to another computer over the Internet. The second 
computer is con?gured With appropriate access softWare. 
The user enters his or her passWord at the second computer 
but then obtains full access to the channels cached at station 
100. 

[0101] The personaliZed radio service also provides 
rights-sensitive mechanisms for sharing audio content With 
friends and community. The user can send selected ?xed 
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channel and custom channel speci?cations to other subscrib 
ers to alloW them to readily request and play the same 
content. A messaging structure is built into the service so 
that text messages can be sent among subscribers along With 
identi?ers specifying channels (both ?xed and custom), 
individual radio programs, and possibly individual songs. 
Conventional email can also be used for this purpose. 

[0102] Audio User Interface 

[0103] Embodiments of the present invention provide a 
poWerful, convenient audio user interface that interprets user 
actions in the context of currently played content. The user 
can, e.g., evaluate content, request information on content, 
purchase content, etc. In one implementation, XML code 
associated With the ?le tells the station or portable device 
hoW to interpret user actions taken during play of that ?le. 
These features alloW the user to make requests by simply 
touching a button even When driving, jogging, etc. 

[0104] FIG. 9 depicts the sequence of user input and 
computer requests. In the ?rst interaction 900, the user 
requests information about a song and can purchase it. A 
button on portable device 200 or appropriate “virtual button” 
on the display of station 100 is de?ned to be an “informa 
tion” or “action” button. Activation of this button is an 
example of a user action. In FIG. 9, during “Song 2” there 
is a ?rst activation 902 of the information button. This 
causes, as signi?ed by block 904, display of the song name 
and song artist or, alternatively, playing of speech conveying 
similar information. This information may be extracted from 
a meta-tag stored Within the content ?le and then converted 
into speech. The price of the song may also be conveyed 
then. A second activation 906 of the information button 
Within a pre-de?ned time period indicates the user’s desire 
to purchase the song and leads to, at block 908, display or 
speech of a message indicating the purchase and requesting 
con?rmation. A third activation 910 of the information 
button leads to con?rmation of the purchase at block 912. 
After that, the user gains additional rights to the purchased 
content, e.g., the right to burn the content on a CD, the right 
to reWind the content When it is being played as part of the 
personaliZed radio service, etc. Even if the purchase trans 
action occurs on the portable device, the rights enhancement 
may be implemented at the station folloWing synchroniZa 
tion. 

[0105] In a second exemplary interaction 914, promo 
tional content, “I1” is played and the user has a chance to 
request information on the promoted goods or services. By 
successive user activations of the information button, the 
user can navigate through a tree of information options 
including requesting receipt of an informational email or 
brochure. 

[0106] In the example, the promotional content, “I1” 
includes music and a spoken message, “Want to learn about 
cool neW Acme products?, press your info key.” A ?rst 
activation 916 of the information button leads to playing of 
a ?rst promotional audio item 918, perhaps describing a ?rst 
Acme product. A second activation 920 of the information 
button during ?rst promotional audio item 918 is interpreted 
as a request for information and a message 922 requesting 
con?rmation is displayed or spoken. A third activation 924 
of the information button then actually leads to the requested 
information being sent or emailed at block 926. Alterna 
tively, if the ?rst promoted product is not of interest, a 








