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VEHICLE INFOTAINMENT SYSTEM WITH 
PERSONALIZED CONTENT 

RELATED APPLICATIONS 

[0001] This application claims priority to US. Provisional 
Patent Application Ser. No. 60/882,734, entitled “Vehicle 
Infotainment System With Personalized Content,” and ?led 
on Dec. 29, 2006, and is incorporated herein in its entirety by 
reference; and US. Provisional Patent Application Ser. No. 
60/938,563 entitled “Vehicle Infotainment System With Per 
sonaliZed Content” ?led on May 17, 2007 and incorporated 
herein in its entirety by reference. 

BACKGROUND OF THE SYSTEM 

[0002] 1. Technical Field 
[0003] The system is directed to the ?eld of infotainment 
systems. More particularly, this system provides a Way to 
provide personaliZed content to a user While reducing the 
active control of the system by the user. 
[0004] 2. RelatedArt 
[0005] Infotainment systems are Well knoWn in the art and 
are Widely used for various purposes. Generally, infotainment 
systems are used for providing information to the user. The 
information provided to the user may be stored in the info 
tainment system (such as a motion picture on a Digital Ver 
satile Disc), may be received by the infotainment system from 
other sources (such as a broadcasted radio or television pro 
gram), or may be generated by the infotainment system based 
on certain input data such as time of the day, current location, 
or the like (such as a portable navigation device). The infor 
mation is typically provided to the user in acoustic form, in 
visual form, or in a combination thereof. 
[0006] There is a need for providing infotainment systems 
that are adapted to the speci?c needs of the driver or the 
passenger of a vehicle such as an automobile. During long 
journeys the driver and the passengers desire to be entertained 
by being provided With information. The driver in particular 
may be supported by information such as navigation instruc 
tions that are provided by the infotainment system. 
[0007] A disadvantage of prior art systems is the in?exibil 
ity in personaliZing content and entertainment for one or more 
users. The current state of the art comprises pre-de?ned radio 
stations or content providers/sources that are programmed 
remotely. These stations have a particular programming for 
mat or genre and are rigid in structure. They currently cannot 
be personaliZed in any Way by the user/consumer for in 
vehicle consumption. The listener can choose among these 
stations/sources, but once a station is selected, the user is 
captive to the play list of that station or source. 
[0008] Whereas conventional analog radio provided at 
mo st a feW tens of different receivable stations, the number of 
available channels has multiplied about tenfold With the intro 
duction of digital audio broadcasts in particular With the 
introduction of satellite-based digital radio services (Satellite 
Digital Audio Radio Service, SDARS). Another increase by a 
factor of ten is to be expected With the advent of in-car 
Internet connectivity alloWing a user to access thousands of 
Internet radio stations. 
[0009] There is a large variety of competing digital audio 
broadcasting systems, Which differ With respect to transmis 
sion technology (terrestrial versus satellite-based systems, 
systems adapted for mobile or stationary receivers, modula 
tion schemes, frequency bands, etc.), coding methods (sys 
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tems employing proprietary or open standards, different 
codecs and encryptions), and business models (free radio 
systems, subscription-based content delivery, pay-per-item 
or doWnload). Most of the satellite-based systems, for 
instance, are proprietary, using different codecs for audio data 
compression, different modulation techniques, and/ or differ 
ent methods for encryption and conditional access. 

[0010] Common to all digital audio broadcasting systems is 
that digital audio information is transmitted in compressed 
form in order to economiZe transmission bandWidth and/or to 
improve transmission quality. Lossy data compression is 
achieved by employing a psychoacoustic model of the human 
auditory system to decide What information can be neglected 
Without adversely affecting the listening experience. Coding 
and decoding of the audio information is performed by meth 
ods collectively termed codecs. Prominent examples of 
codecs employed in connection With digital audio broadcast 
ing are MUSICAM (Masking pattern adapted Universal Sub 
band Integrated Coding And Multiplexing), AAC (Advanced 
Audio Coding), and MP3, more precisely referred to as 
MPEG-1 Audio Layer 3 (Motion Picture Expert Group). 
[0011] MP3, for instance, is a popular digital audio encod 
ing and lossy compression format, designed to greatly reduce 
the amount of data required to represent audio, yet still sound 
like a faithful reproduction of the original uncompressed 
audio to most listeners. It provides a representation of pulse 
code modulation-encoded audio in much less space than 
straightforward methods, by using the above-mentioned psy 
choacoustic models to discard components less audible to 
human hearing, and recording the remaining information in a 
highly e?icient manner based on entropy coding schemes. 
MP3 audio can be compressed With several different bit rates, 
providing a range of tradeoffs betWeen data siZe and sound 
quality. 
[0012] An MP3 ?le is made up of multiple independent 
MP3 frames Which consist of the MP3 header and the MP3 
data. This sequence of frames is called an elementary stream. 
The MP3 data is the actual audio payload. The MP3 header 
consists of a sync Word, Which is used to identify the begin 
ning of a valid frame, folloWed by a bit indicating that this is 
the MPEG standard and tWo bits that indicate that layer 3 is 
being used, hence MPEG-1 Audio Layer 3. After this, the 
values Will differ depending on the MP3 ?le. The range of 
values for each section of the header along With the speci? 
cation of the header is de?ned by ISO/IEC 11172-3. 

[0013] In addition to the proper audio data, most digital 
audio broadcasting systems also transmit program-associated 
data (PAD or meta data) With the artist and title of each song 
or program, and possibly the name of the channel. The meta 
data may for instance be decoded by the receiver for channel 
identi?cation and display purposes. 
[0014] MP3 Files, for instance, may contain ID3 meta data 
containers (ID3v1 and ID3v2) Which precede or folloW the 
MP3 frames. These meta data containers alloW information 
such as title, artist, album, track number, or other information 
about the ?le to be stored in the ?le itself. 

[0015] The ID3v1 container occupies 128 bytes, beginning 
With the string TAG. The small container siZe only alloWs for 
30 bytes for the title, artist, album, and a “comment”, 4 bytes 
for the year, and a byte to identify the genre of the song from 
a list of 80 prede?ned values. On the other hand, ID3v2 tags 
are of variable siZe, and are usually positioned at the start of 
a ?le in order to facilitate streaming. They consist of a number 
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of frames, each of Which contains a piece of meta data. 
Frames can be 16 MB in length. 
[0016] In the latest ID3v2 standard there are 84 prede?ned 
types of frame. In particular, there are standard frames for 
containing title, cover art, copyright and license, lyrics, arbi 
trary text, and URL data, as Well as other information. The 
TIT2 frame, for example, contains the title, and the WOAR 
frame contains the URL of the artist’s Website. 
[0017] Digital audio broadcasting systems generally 
“stream” the audio data to their clients. Streaming media is 
media that is consumed (heard or vieWed) While it is being 
deliveredijust as the traditional analog broadcasting sys 
tems, but in contrast to certain Internet content providers, 
Which require a complete doWnload of a ?le prior to playing 
it. 
[0018] Satellite Digital Audio Radio Service (SDARS), for 
instance, is a satellite based radio system for broadcasting 
CD-like music and talk shoWs to mobile and ?xed receivers. 
SDARS is operated in North America by tWo providers, XM 
Radio and Sirius Radio, Which intend to offer approximately 
100 channels. Each provider has launched satellites in either 
a geostationary or a highly elliptical orbit in order to relay the 
broadcast signal from a ground station. 
[0019] SDARS operates in the 2.3-GHZ S band, i.e. from 
2320 to 2345 MHZ. SDARS receivers are able to directly 
receive the satellite’s line-of-sight signals via small-siZed 
antennas. Terrestrial repeaters retransmit the signals in areas 
that are prone to Weak signals, due to overhead obstructions 
like tall buildings in doWntoWn areas. The SDARS receivers 
are designed to receive one or tWo of the satellite signals and 
the non-line-of-sight signals from terrestrial repeaters. 
[0020] SDARS requires the user to subscribe to the provid 
er’s service. This is facilitated in that each SDARS receiver 
has an Electronic Serial Number (ESN)iRadio ID to iden 
tify it. When a unit is activated With a subscription, an autho 
riZation code is sent in the digital stream telling the receiver 
100 to alloW access to the blocked channels. 
[0021] An example for a terrestrial digital radio technology 
is HD Radio, Which has been selected by the Federal Com 
munications Commission (FCC) as the standard for local area 
broadcasts Within the United States. HD Radio offers mul 
tiple programs With CD quality on one channel and operates 
on the same frequencies allocated to analog (FM and AM) 
radio stations. 
[0022] HD Radio is short for Hybrid Digital Radio, refer 
ring to the fact that analog and digital signals are transmitted 
simultaneously on the same channel. In hybrid mode, a con 
ventional AM or FM signal is transmitted at the channel’s 
center frequency Whereas the digital signal is transmitted at 
the sidebands. 
[0023] Digital Audio Broadcasting (DAB) is the European 
counterpart to HD Radio in the United States. DAB has been 
designated as the folloW-up system for the conventional ana 
log radio and uses the frequency bands III (174-230 MHZ) L 
(1452-1492 MHZ). 
[0024] Finally, Internet radio is also a form of digital audio 
broadcast groWing more and more popular. Broadcasting on 
the Internet is usually referred to as netcasting since it is 
delivered over a netWork and not transmitted broadly. In 
contrast to the above digital audio broadcasting systems, the 
transmission method is thus not speci?ed, but may for 
example be WLAN or UMTS. 
[0025] With a conventional radio it is not possible to select 
the music you Want to hear but rather search for music on the 
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various channels in a manual fashion. With the advent of the 
various forms of digital radio broadcasting, the number of 
receivable channels is ever increasing. Given the enormous 
number of digital radio channels that can be received via 
satellite, terrestrial broadcasting stations, and the Internet, 
selecting music that you Want to hear is a manually intensive 
effort. 
[0026] Especially in cars, digital communication capabili 
ties are expected to become more and more ubiquitous in the 
near future. Therefore, modern in-car entertainment systems 
Will not only comprise conventional receivers for free radio 
and subscription based media providers such as SDARS, but 
also bidirectional communication links for music doWnloads 
and Internet radio. With all this content it is very dif?cult to 
have a structured listening experience that alloWs the user to 
listen to preferred music during each trip. 
[0027] Studies have shoWn that interaction With devices in 
the vehicle, such as cell phones, can increase the risk of 
accidents. It Will be important to have a scheme for alloWing 
personaliZation of content selection While simplifying man 
agement and selection of content. 

SUMMARY 

[0028] As We make the transition over the next decade to 
ubiquitous Wireless broadband With acceptable quality of 
service (QoS) consumers Will have the ability to choose non 
traditional sources for their entertainment. Given this access 
to the internet in mobile settings a consumer Will have the 
poWer to individually de?ne the music to Which they Wish to 
listen. The vehicle presents a problem in such a system as it is 
a very distraction sensitive environment. Furthermore, With 
almost endless content options, management Will be very 
challenging. While internet radio stations Will exist, prolifer 
ate and be numerous, the tendency to be more of a distraction, 
not less, When streamed into the vehicle is real and predict 
able. 
[0029] The personaliZed content system of the system com 
bines a summary music identi?cation value creation and iden 
ti?cation algorithm. This creation algorithm of the system 
may create a summary music identi?cation value. The iden 
ti?cation algorithm of the system can interpret this summary 
music identi?cation value. This summary music identi?ca 
tion value can be of a song, an audio ?le, or other relational 
music criteria and data (e. g. title, artist, genre, style, beats per 
minute, etc.) or any combination thereof. The derived value 
represents the musical taste, acoustic characteristics or style 
attributes of a song or audio ?le. The analysis and generation 
of the summary music identi?cation value can either be pro 
cessed locally (in Vehicle) or remotely (Web Based) in Whole 
or in part or can be obtained from a local or remote database. 
This summary music identi?cation value acquisition may 
operate in the background Where little attention by the user is 
necessary and vehicle distraction and thus safety is not an 
issue. A user can generate a single summary music identi? 
cation value or can generate multiple summary music identi 
?cation values for different criteria. For example, summary 
music identi?cation values can be de?ned temporally, such as 
for morning drive time. In other cases, summary music iden 
ti?cation values can be de?ned for a genre, but With a much 
more personal touch possible than With ?xed playlist radio 
stations/ content providers. In another embodiment, a user can 
obtain and use someone else’s summary music identi?cation 
value(s) (e. g. a celebrity, artist, friend, etc.) and use it With the 
system. 
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[0030] In one embodiment, the personalized content sys 
tem utilizes an OEM infotainment system comprising a head 
unit With some form of intemet capability either directly 
though the head unit or via a connectivity module that is either 
included inside the head unit or may reside as a separate 
module 
[0031] In one embodiment, the personaliZed content sys 
tem utiliZes an OEM infotainment system comprising a tWo 
device approach. The ?rst device is an integrated automotive 
infotainment processing unit that provides base functionality, 
in-vehicle netWork connectivity and provisions for an exter 
nal interface for command and control to and of a second 
device. The second device can be a personal connectivity 
device or (PCD) or could also be a smartphone, external mass 
storage, external smart mass storage, PDA, media-player, 
UMPC or even PC, is portable and may be an upgradeable 
processing device that is in communication With the installed 
?rst device either Wired or Wirelessly. In one embodiment, the 
PCD or other devices may actually dock With the base unit 
physically and in another embodiment interfaces Wired 
(USB, Ethernet, etc) or Wirelessly (Bluetooth, WiFi, UWB 
etc.). This pairing of these tWo devices enables the potential 
for a virtually unlimited scalable functionality With unparal 
leled personal portability and connectivity. 
[0032] In another embodiment the second device may also 
be any player With mass storage With Wired or Wireless con 
nectivity to the head unit. The second device can be imple 
mented With or Without Wired or Wireless connectivity to the 
internet. 
[0033] In one embodiment of the system, a voice recogni 
tion system or other voice activated system can be used to 
manage the device and to select the playlist capability. This 
further reduces distraction in the vehicle environment by 
eliminating the need to manually manipulate devices other 
than those immediately related to controlling the vehicle. The 
voice activated system could be used to access content and 
data Wherever sourced, including, by Way of example, a 
locally stored content library, or a remotely provided content 
source. 

[0034] In one embodiment the voice recognition may 
involve local pre-processing either on the head unit or second 
device With ?nal processing accomplished remotely on a 
server related to the music server. In this form, a voice com 
mand is delivered to a server that initiates a summary music 
identi?cation value transfer in order to generate a custom 
return media (decoded stream) or ?le transfer (data (packet) 
stream) or call a particular music identi?cation value that 
resides remotely. 
[0035] Although one embodiment of the system is 
described in connection With a vehicle based infotainment 
system, the system has equal application to non-vehicle based 
systems as Well, Without departing from the scope or spirit of 
the system. 
[0036] Other systems, methods, features and advantages of 
the invention Will be, or Will become, apparent to one With 
skill in the art upon examination of the folloWing ?gures and 
detailed description. It is intended that all such additional 
systems, methods, features and advantages be included 
Within this description, be Within the scope of the invention, 
and be protected by the folloWing claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0037] The invention can be better understood With refer 
ence to the folloWing draWings and description. The compo 

Jul. 3, 2008 

nents in the Figures are not necessarily to scale, emphasis 
instead being placed upon illustrating the principles of the 
invention. Moreover, in the Figures, like reference numerals 
designate corresponding parts throughout the different vieWs. 
[0038] FIG. 1 is a How diagram illustrating the generation 
of a playlist using the system. 
[0039] FIG. 2 is a How diagram illustrating a technique for 
generating a summary music identi?cation value using 
selected content. 

[0040] FIG. 3 is a How diagram illustrating a technique for 
generating a summary music identi?cation value from pre 
sented content. 

[0041] FIG. 4 is a How diagram illustrating a technique for 
presenting content using a selected summary music identi? 
cation value. 
[0042] FIG. 5 is a How diagram illustrating a technique for 
presenting content automatically using a summary music 
identi?cation value. 
[0043] FIG. 6 is a How diagram illustrating a technique for 
invoking the system during playback of content. 
[0044] FIG. 7 is a block diagram illustrating a base unit of 
the system. 
[0045] FIG. 8 is a block diagram illustrating a transportable 
unit of the system. 
[0046] FIG. 9 is a How diagram illustrating a technique for 
controlling the system using a number of interfaces. 
[0047] FIG. 10 is a How diagram illustrating a technique for 
moving up and doWn through control menus of the system. 
[0048] FIG. 11 is a ?ow diagram illustrating the selection of 
content by specifying an artist. 
[0049] FIG. 12 is a How diagram illustrating the selection of 
content by specifying a song title. 
[0050] FIG. 13 is a How diagram illustrating the selection of 
content by specifying an album. 
[0051] FIG. 14 is a How diagram illustrating the selection of 
content by specifying a genre. 
[0052] FIG. 15 is a How diagram illustrating a compound 
command of selecting an artist and an album. 
[0053] FIG. 16 is a How diagram illustrating a compound 
command for the selection of content using artist and song 
title. 

DETAILED DESCRIPTION OF THE SYSTEM 

[0054] In describing the system in one embodiment, certain 
phrases are given the meanings set out beloW. 
[0055] Operation of the System 
[0056] FIG. 1 is a How diagram illustrating the generation 
of a playlist using the system. At step 101 a summary music 
identi?cation value is obtained. As noted above, this can be 
done by the user based on songs, audio ?les or genres, or by 
obtaining a pre-existing third party summary music identi? 
cation values. These summary music identi?cation values can 
be numerical, textual, symbolic, vectors or a combination or 
string thereof. When interpreted by an algorithm the values 
can be used to identify content (eg songs and/or a playlist) 
that has a summary music identi?cation value Within a range 
of the selected value. At step 102 the summary music identi 
?cation value is stored in memory. In one embodiment, this 
comprises storing the summary music identi?cation value on 
a secondary device. At step 103 the user is in a vehicle and the 
summary music identi?cation value storage device (and the 
summary music identi?cation value or values are communi 
cated to the vehicle base station unit. 
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[0057] At step 104 the user selects a summary music iden 
ti?cation value. At step 105 the vehicle base unit assembles 
content based on the summary music identi?cation value. At 
step 106 the assembled content is present for enjoyment by 
the user. 

[0058] In one embodiment, the user can implement a steer 
ing algorithm that alloWs the user to vary the boundaries or 
limits of the relationship betWeen the summary music iden 
ti?cation values and the selected content. In other Words, the 
acceptable range of matching betWeen the summary music 
identi?cation value of the user and the summary music iden 
ti?cation value of each song may be varied and thus create 
non deterministic outcomes. The result is that the same sum 
mary music identi?cation value can produce very different 
playlists depending on the matching range. 
[0059] Personalized Content 
[0060] Many vehicle oWners have both radio and some 
subscription media content provider like SDARS. While 
there are many content sources/ channels the content itself is 
generally ?ltered and delivered to the user in a pre-packaged/ 
programmed format that is rigid and structured according to 
base criteria or programming format of the station itself (e.g. 
play lists). This system is a method by Which a user can 
generate custom streamed radio channel(s) for an in-vehicle 
application. The system contemplates in one embodiment the 
ability to access netWorks such as the Internet from a vehicle 
and the ability to obtain content dynamically from one or 
more sources. The system accomplishes this by creating cus 
tomiZed and personaliZed playlists that in effect create a 
personaliZed radio station for the user. 
[0061] There is also the possibility that there are other 
content sources that can be considered simultaneously. In this 
form, the construction of a personaliZed media stream Would 
proceed With a music summary identi?cation value but Would 
access all available sources that may include not only the 
internet but also any local or remote mass storage, media 
players and other servers. 
[0062] Playlist Creation 
[0063] The creation of one or more playlists in the system is 
accomplished in one embodiment in tWo parts. First a sum 
mary music identi?cation value is determined. Secondly, a 
content source(s) is accessed to select content that matches 
appropriately or relates Within a given range to the summary 
music identi?cation value. 
[0064] Summary Music Identi?cation Values 
[0065] A summary music identi?cation value in one 
embodiment of this system is a value that represents key 
attributes of a song including but not limited to all acoustic 
properties and available meta data. It is quite conceivable that 
tWo songs could have the same summary music identi?cation 
value. This can occur, for example, With a song performed in 
tWo languages (e.g. English and Spanish). In a metadata-less 
environment it is certainly possible that these tWo songs in 
English and Spanish may have substantially similar if not 
identical summary music identi?cation values. When gener 
ating playlists this is acceptable. So, the summary music 
identi?cation values may or may not be unique. The summary 
music identi?cation value is for the purpose of generating 
“more like this”, “less like this” and any variation, iteration, 
extrapolation thereof. When considering summary music 
identi?cation values, each individually can be considered as a 
value in n-space or vector space. When you take any combi 
nation of values one can determine a relative distance 
betWeen values and thus boundaries if desired. 
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[0066] Creating a summary music identi?cation value is 
accomplished by using locally available summary music 
identi?cation value and identi?cation algorithms, so that a 
user can derive a summary music identi?cation value from a 

song(s), audio ?le(s) or other relational music criteria/data. 
The summary musical identi?cation may be based on a song, 
a library of songs or other media content, by responses to 
questions and ansWers, or by any other suitable means. This 
“value” may summarize in Whole or in part the type, taste, 
style attributes and acoustic characteristics of the underlying 
song(s), audio ?le(s) selected. Alternatively, the user may 
choose to use remotely generated summary music identi?ca 
tion values for the same purpose. Using the summary music 
identi?cation value alloWs the user to generate a custom, 
personaliZed playlist by making a single selection (the sum 
mary music identi?cation value or the song related to the 
summary music identi?cation valueiIndividual summary 
music identi?cation values may be either archived in the 
header (tag) of the song or separately in a local or remote 
database that maintains the relationship betWeen the song and 
the summary music identi?cation value. They may also be 
generated on the ?y.) Average values (the average of more 
than one summary music identi?cation value) Would be 
stored in a database. This provides the rich experience of 
custom content Without the distractions of programming, 
seeking, or other possible distractions common When 
attempting to ?nd the right content. 
[0067] The summary music identi?cation value Will be 
made available in one embodiment by: 
[0068] 1. processing acoustic characteristics and/or exist 
ing criteria such as meta data; 
[0069] 2. generating/calculating summary music identi? 
cation values from music libraries and their content locally; or 
[0070] 3. acquiring summary music identi?cation values 
remotely. 
[0071] As noted above, there are a number of Ways to obtain 
a summary music identi?cation value for use With the system. 
The system contemplates the ability to utiliZe summary music 
identi?cation value(s) generated from any number of algo 
rithms that currently exist or that may be created. For 
example, there is a system knoWn as “MusicIP” at WWW. 
musicip.com described as a “music matching technology 
[that] de?nes relationships betWeen sets of music based on 
acoustic traits and characteristics.” The MusicIP system 
alloWs the obtaining and generation of metadata associated 
With musical ?les and permits the creation of summary music 
identi?cation value(s) for use With the system. The system 
may also take advantage of other musical identi?cation tech 
niques such as the Gracenote MusicalID system and micro 
genre classi?cation system. 
[0072] Another technique for generating summary music 
identi?cation values is described at WWW.Pandora.com. The 
Pandora system describes a musical genome project that 
attempts to capture the essence of music by identifying the 
“genes” that comprise any musical content. A user of Pandora 
can generate a custom “radio station” by selecting a single 
song or artist. The Pandora system then generates a playlist 
based on the musical genes of the selected song or artist. 
PersonaliZation can be re?ned by indicating like or dislike of 
songs presented to the user. 
[0073] The above systems are given by Way of example. 
Any other system of generating a summary music identi?ca 
tion value can be used Without departing from the scope or 
spirit of the system. 
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[0074] Another method of deriving a summary music iden 
ti?cation value is via the analysis of a library of content in 
Whole or in part. For example, the user may subject his or her 
entire music library to analysis to create a more personalized 
or generalized summary music identi?cation value that is user 
speci?c. In other cases, the user may a collection of the user’s 
content by genre as Well. For example, if a user likes shoW 
tunes, but not all shoW tunes, the user may create a summary 
music identi?cation value just on the shoWtunes (or a subset 
of the shoWtunes) in the user’s personal content library. Thus, 
a genre based summary music identi?cation value for that 
user Will be more personalized. Similarly, if a user likes a 
certain kind of jazz, a personalized genre summary music 
identi?cation value can be generated and used in the system. 

[0075] The summary music identi?cation value can also be 
generated by other means, such as question and ansWers, 
checking off boxes, or by rating content experiences on a 
scale. The scale could range from simple “like/dislike” to a 
range based scale (eg a 1-10 scale, a ?ve point scale, or any 
other type of ranged scale). 
[0076] The summary music identi?cation value may be 
static over time or it may be continuously updated based on 
content selected by the user. 

[0077] In another embodiment, the summary music identi 
?cation value may be based on activity and/or the time of day 
and/ or day of the Week. The user may desire certain types of 
songs regardless of genre depending on the time of day or 
activity. For example, a user may Want high energy content 
for Workouts, more Wakeup kind of music for morning com 
mute, or more soothing music during dinner. 

[0078] FIG. 2 is a How diagram illustrating a technique for 
generating a summary music identi?cation value using 
selected content. At step 201 the user selects content on Which 
to base the summary music identi?cation value. This may 
consist of a single song or artist, a plurality of songs that the 
user identi?es, a subset of the user’s local content library, or 
the entire content library of the user. 

[0079] At step 202 an algorithm is applied to extract the 
summary music identi?cation value. As noted above, this 
algorithm may be that described above as “MusicIP”, the 
Pandora approach, the Gracenote Musical ID and microgenre 
system, or any other suitable system, presently knoWn or later 
created, for de?ning a summary music identi?cation value. 

[0080] At step 203 the summary music identi?cation value 
is generated using the selected algorithm and stored. 
[0081] Another Way of obtaining a summary music identi 
?cation value is to copy or purchase one from a third party. 
For example, if a friend has a summary music identi?cation 
value that a user likes, the friend’s summary music identi? 
cation value can be copied and used as desired. In addition, 
there may be a market for celebrity driven summary music 
identi?cation value(s). Just as noW there is a market for CD’s 
or other small collections of an artist’s favorite songs, a celeb 
rity or artist may generate a summary music identi?cation 
value representing that artist’s musical tastes. This celebrity 
summary music identi?cation value could be doWnloaded 
from a Website or otherWise celebrity purchased or obtained. 

[0082] The generation of the summary music identi?cation 
value may be generated in a number of environments. For 
example, the summary music identi?cation value may be 
generated out of the vehicle, such as at a personal computer at 
Work or home, or even in a commercial environment Where 
summary music identi?cation value(s) are generated. Alter 
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natively, the summary music identi?cation value may be gen 
erated on the ?y in the vehicle itself, even from the selection 
of a single song. 
[0083] FIG. 3 is a How diagram illustrating a technique for 
generating a summary music identi?cation value from pre 
sented content. At step 301 content (i.e. a song) is being 
presented. At step 302, at the instigation of the user, a sum 
mary music identi?cation value algorithm is applied using the 
presented song as the data source. At step 302, the summary 
music identi?cation value is generated and stored. As Will be 
described beloW, in one embodiment the system can be con 
?gured to automatically continue With the automatic genera 
tion and presentation of a playlist When the on the ?y option 
is invoked, so that the user is able to take advantage of the 
system With minimal involvement. 
[0084] Although one embodiment of the system is based on 
the use of a summary music identi?cation value, the system 
has equal applicability to the manual generation of playlists 
of content created by a user. The system can be used to alloW 
easy remote and local access to those playlists such as by 
voice command. 

[0085] Personalized Radio Station 
[0086] Once one or more musical signatures are obtained, 
regardless of hoW they are generated, they are stored in 
memory that can be used in the vehicle infotainment system. 
For example, it may be something as simple as a memory 
device that is readable by the vehicle base system. In other 
cases, it can be a more sophisticated component that is 
capable of independent playback and other features or may be 
combined With the vehicle base system for a richer experi 
ence. 

[0087] The summary music identi?cation value then 
becomes the base value for the creation of a personalized 
streamed radio station. 

[0088] In one embodiment, the procedure Would be as fol 
loWs: 

[0089] 1. Create summary music identi?cation values via 
any of the methods listed above and 

[0090] 2. Store this value and either in volatile (immediate 
use case) or non-volatile memory (future use case) then 
[0091] 3. Use this value to generate a custom playlist based 
on the summary music identi?cation value. 

[0092] One method of generating the playlist is to access 
locally stored content, such as data storage of mp3s or other 
digitally stored content, select any seed (seed content is any 
song Where the music identi?cation value has or Will be 
de?ned and can be used as the basis for a playlist or seed songs 
Where in the process of selecting more than one song a aver 
age musical value is calculated With the result of this calcu 
lation being used as the seed for a playlist (this average value 
could also be stored independently) content and begin play 
ing the content Where after Which a playlist Will be delivered 
(in this embodiment the seed song is included in the generated 
playlist. It is also possible to use song(s) to generate playlists 
and not include the “seed” songs. 

[0093] Another technique is to access via internet to off 
board content/ service provider or server Who Will then aggre 
gate a playlist “Internet Radio Channel” based off this music 
identi?cation value and stream the content back to your play 
back device. (Note, this step could be performed in tWo meth 
ods; initiated by the user in the car When the listening begins 
Where this music identi?cation value is exchanged from the 
vehicle to the off board content/ service provider/ server or in 
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advance remotely via a similar music identi?cation value 
exchange (Via PC) and made available for streaming to the 
vehicle at a later time.) 
[0094] Another technique is to host a personal music 
library remotely and gain access via the internet. In this case 
all the music identi?cation summary value functionality 
remains but there is no direct service provider other than a 
remote storage facility. 
[0095] When the user is in the vehicle, the user selects from 
the one or more music identi?cation values (seed song) or 
average values (seed songs) and the vehicle system seeks out 
content and content sources (i.e. internet radio) to provide/ 
return custom content that has a relationship either inside or 
outside of some predetermined deviation/boundary to the 
selected music identi?cation value (seed song) or average 
music identi?cation value (seed songs) of the user and this 
deviation/boundary can be controlled/varied by a steering 
algorithm. This content aggregation is accomplished by an 
algorithm either run locally or remotely that compares the 
local summary music identi?cation value to the available 
remote content With associated summary music identi?cation 
values and metadata and selectively providing return 
streamed or data content that falls Within predetermined lim 
its of the steering algorithm. 
[0096] FIG. 4 is a How diagram illustrating a technique for 
presenting content using a selected summary music identi? 
cation value. At step 401 the summary music identi?cation 
value based content generation system is initiated. This may 
be via voice command, manual command, or any other suit 
able means of initiating the system. It could be via remote 
control using a PCD or by manual interaction With the base 
unit. In another embodiment it may be initiated automatically 
be a PCD, smartphone, external mass storage, external smart 
mass storage, PDA, UMPC or vehicle key coded to a speci?c 
user, such that Whenever that user is in the car, the summary 
music identi?cation value(s) for that user is retrieved and used 
automatically. At step 402 the summary music identi?cation 
value is retrieved. This may be a single summary music iden 
ti?cation value that the user has created or obtained. It may 
also be selected by the user from a list of one or more sum 
mary music identi?cation values available to the user. Some 
or all of these may be statically stored and made available 
through a menu or other selection process. In other instances, 
the choices may consist of statically stored and/or dynami 
cally presented summary music identi?cation value(s), such 
as from a third party or other resource. 

[0097] The next steps are used to determine the source of 
the content to be used With the summary music identi?cation 
value to generate a playlist. At step 403 it is determined if the 
source of content is to be locally stored content, such as 
digital ?les in a CD carousel, digital ?les on a local mass 
storage device, mp3 player, or the like. If so, the system 
proceeds to step 406. 
[0098] If local content is not to be used, the system checks 
at step 404 if a URL source has been selected. If so, the system 
proceeds to step 406. When a URL is de?ned, this could be a 
home computer of the user Where the user has stored acces 
sible or streamable or otherWise transferable content. The 
selected summary music identi?cation value is used as a ?lter 
or “seed” to select or create a playlist consisting of content 
that falls inside or outside of the boundaries de?ned by the 
steering alogortihm based on the characteristics of the music 
identi?cation value. The playlist is then streamed or trans 
ferred in data from to the user via broadband Wireless access. 
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[0099] This Wireless transmission is not restricted to any 
particular protocol. The system can use HTTP, Bit Torrent, or 
any present or future transfer methodology for data delivery. 

[0100] At step 405 it is determined if a broadband source is 
selected. If so, the system proceeds to step 406. This could be 
an internet radio station or other netWork resource that is 

capable of providing content based on selection criteria, such 
as via a summary music identi?cation value. The content is 
transmitted to the vehicle Wirelessly via streaming or any 
other suitable means. If no detectable source is selected, the 
system proceeds to step 407 and requests a source location 
from the user or goes into a default playback mode. 

[0101] Although the system is described as assembling 
content from a netWork based source such as the Internet, it 
may also be implemented in a system Where it assembles 
content stored locally, such as a digital library of songs 
assembled by the vehicle user and stored in mass storage in 
the vehicle. In other embodiments, it can be a combination of 
stored content and netWork content. 

[0102] The user can in one embodiment program a PCD so 

that it is aWare of the time of day and can automatically select 
a stored summary music identi?cation value as desired by the 
user (e.g. moming drive time). The user can easily change 
content by simply selecting another summary music identi? 
cation value as desired. This leaves the user (typically the 
driver) free to concentrate on operating the vehicle instead of 
on operating the infotainment system. 

[0103] FIG. 5 is a flow diagram illustrating a technique for 
presenting content automatically using a summary music 
identi?cation value. At step 501, the user enters and starts the 
vehicle. At step 502, the system identi?es the user. This can be 
accomplished by knoWn systems that match settings in the 
vehicle With a vehicle key, or may be by some other means 
such as the user’s PCD broadcasting an identi?cation code to 
the base unit of the system. At step 503 the system determines 
the date and time of day. 
[0104] At decision block 504, the system searches its 
memory to see if there is a summary music identi?cation 
value for this user associated With the current day of the Week 
and/or time of day. If so, the system retrieves the summary 
music identi?cation value at step 505 and uses it to generate 
a playlist and begin feedback. If there is not associated sum 
mary music identi?cation value, the system idles at step 505. 
At this point, the system could be invoked in some other 
manner, such as is described in connection With the operation 
described in FIG. 4. 

[0105] 
[0106] In a vehicle environment, it may be useful to utiliZe 
voice commands as much as possible to reduce the manipu 
lation of instruments other than those needed for safe driving. 
Therefore the system contemplates being controlled by voice 
command. In any of the embodiments described above, all 
actions and choices may be initiated or provided via voice 
command or audio playback. This frees the driver from the 
need to manually access the system. 

[0107] In addition to the systems described above, there is 
an embodiment Where the summary music identi?cation 
value system may be invoked on the ?y or during traditional 
playback of content. This embodiment is described in the How 
diagram of FIG. 6. At step 601 the user initiates the vehicle 
infotainment system and playback of content begins. This 
may be traditional playback of content via CDs, radio, mp3s 

Voice Controlled Environment 
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or any other type of content playback. It may even be as a 
result of invoking the system as described in any of the 
embodiments above. 
[0108] At step 602 the user is listening to playback. If the 
user hears content (e. g. a song) and desires to hear more 
content like the one being played back, the user invokes the 
summary music identi?cation value system. This may be 
done via voice command, by manual selection, or by some 
other suitable means. 

[0109] At decision block 603, it is determined if there is a 
summary music identi?cation value associated With that con 
tent. This can be done via a user associated database of con 
tent and the user’s summary music identi?cation value or 
summary music identi?cation values. That database may be 
stored locally in the vehicle or accessed via Wireless broad 
band. If there is an associated summary music identi?cation 
value, the system uses it at step 605 to assemble a playlist and 
the playlist is played back at step 607. 
[0110] If there is no summary music identi?cation value at 
decision block 603, the system invokes a summary music 
identi?cation value generation step at step 604. Using any of 
the techniques described above for generating a summary 
music identi?cation value, the system does so and uses the 
neWly generated summary music identi?cation value at step 
606 to assemble a playlist. Playback of the assembled playlist 
is begun at step 607. 
[0111] FIG. 9 is a How diagram illustrating a technique for 
controlling the system using a number of interfaces. At step 
901 the user invokes a selection function of this embodiment. 
The selection function 901 is described in more detail in FIG. 
10. At step 902 content begins to be played back. This could 
be content that is selected by the user While in this mode, or 
the content could already be playing When the user invokes 
this mode. At this point there are a number of branches that the 
system could take either during or immediately folloWing 
playback of the selected song. The path to be folloWed could 
be the result of a default setting preselected by the user When 
the mode is invoked, or could be invoked at the time the mode 
is selected. The invocation of this mode may be by voice 
command such as select artist, title, album, genre or a com 
bination thereof, selection sWitch or button, or any other 
suitable method or means of invoking a mode. In one embodi 
ment, some paths may or may not be available depending on 
hoW the user invokes the selection function. If manual mode 
is used, more paths might be available because more direc 
tional control may be available in manual mode. In voice 
command mode, feWer paths might be available because of a 
limitation in presenting options to a user in voice command 
mode. 

[0112] A ?rst branch begins partial playback of the song 
(e. g. 5 seconds of playback) and then proceeds to a next song 
for partial playback at step 903. This continues With partial 
playback of songs until the user selects a song at step 904. 
Again, this may be accomplished via voice command or 
manual invocation. The system thenplays the selected song in 
its entirety. After playback of the selected song, the system 
can return to the partial playback mode and play portions of 
songs until the user selects another one for full playback. In 
one embodiment, at step 905, a playlist is generated based on 
the selected song so that after full playback of the selected 
song, other songs are presented in full to the user pursuant to 
the generated playlist. The playlist may be generated by any 
of the other branches of FIG. 9, or by any of the methods for 
generating a playlist described herein. 
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[0113] The second branch at step 906 alloWs the content of 
step 902 to be played in full and then randomly selects a next 
song at step 906. This process of random selection of a folloW 
up song repeats at step 907 until the user stops this mode. The 
user may elect to stop playback entirely or invoke any of the 
branches at any time. 
[01 14] The third branch involves obtaining meta data of the 
currently playing song at step 908. The meta data is used to 
select a next song for playback at step 909. This process 
repeats until stopped or changed by the user. 
[0115] At step 910 of the fourth branch, a summary music 
identi?cation value is generated. This value is used to gener 
ate a playlist as noted above. In one embodiment, the user is 
presented With an option, Which may be displayed or spoken, 
such as “more like this” or “less like this” at step 911. This is 
a steering algorithm to modify the playlist generation of the 
system. It may also be invoked via voice command by the 
user. Based on the steering of the user at step 911, a next song 
is selected at step 912 and the system repeats the steps of 
910-912 until stopped by the user. 
[0116] The ?fth branch searches at step 913 to determine if 
the currently playing song is already associated With a pre 
existing playlist. If so, the system presents the next songs of 
the playlist at step 914. 
[0117] Selection Function 
[0118] FIG. 10 is a How diagram illustrating the operation 
of an implementation of the selection function of step 901 of 
FIG. 9. The user can initiate the selection system at any point 
such as, for example, by starting at Genre 1001. The user can 
then move to Artist 1002, to Album/Filtered List 1003 and 
then to Song/Title 1004. As can be seen by the orientation of 
the selections and the tWo Way arroWs joining the selections, 
the user is free to move up and doWn the selections at Will. In 
addition, the user can enter the selections at any point and 
move to any of the other selection points from each location. 
This makes it easy for traversing the large selection of content 
available using the system. 
[0119] Depending on Where the user enters the system or in 
Which location the user is presently, different options are 
presented and available in the other options. For example, if 
folloWing the Genre path the user Will have more Artists 
available than if using the Song/ Title path. Going up or doWn 
the path can increase options accordingly. 
[0120] When the user selects at a level above the Song/ Title 
level, there automatically exists other songs and content to 
play after ?nish of the current selection. At any time the 
dynamic playlist options may be invoked using the system. 
The system can be invoked manually or by speaking the name 
of the selection location desired (e. g. “Genre” or “Artist”). 
[0121] It should be noted that the activation and setup of the 
system can be accomplished off board (e.g. separately from 
the car) such as at a user’s PC, a portal, or an intemet service 
provider. The initiated and activated system could then be 
transferred to the user’s vehicle and presented to the user as 
channels in the traditional sense. It should also be noted that 
the system could be transferred into more than one vehicle or 
could be moved from vehicle to vehicle as desired. Further, 
the transportable system is not limited to a vehicle based 
system but could be implemented in any portable playback 
device. 
[0122] Filtered Operation 
[0123] In one embodiment, the system includes a method of 
?ltering or restricting the available library content to be pre 
sented to the user. For example, the user may Want to limit the 










