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MEDIA PLAYER

A personal entertainment system calibrated and controlled
by the biological or physiological condition of a user is
disclosed. The entertainment system includes a media
player; a sensor operative to detect biological parameters
and generating a control signal in response to the detected
parameters, the sensor being operably coupled to the media
player; and a processing element which associates the con-
trol signal to at least one type of media preference, and
causes the media player to provide media stimuli based on
the control signal. Thus the media stimuli provided by the
entertainment system is specific to the individual prefer-
ences and detected condition of the user.
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BIOFEEDBACK BASED PERSONAL
ENTERTAINMENT SYSTEM

FIELD OF THE INVENTION

[0001] The present invention generally relates to personal
entertainment systems and, more particularly, to a system
and corresponding method for selecting and providing music
and other entertainment products to a user based on biologi-
cal responses of the user.

BACKGROUND OF THE INVENTION

[0002] Musical preferences vary based on individual taste
as well as a person’s mood. The type (or genre) of music
listened to will frequently vary with the listener’s mood. For
example, when a person feels like dancing, they might want
to listen to music that has a beat or thythm. When a person
is feeling sad, they may want to hear blues, etc. Also, when
a person wants to obtain a certain mood, or emotional state,
they may want to listen to a particular type of music. For
example, when a person wants to feel energetic, they may
want to listen to rock music, etc. Music can control how a
person acts or feels. A person’s mood or state of mind can
frequently be inferred from readily measurable physiologi-
cal conditions, such as pulse, blood pressure, temperature
and brain wave activity.

[0003] Presently, when a person wants to listen to a
particular type or piece of music, they have to manually
place a media storage device (e.g. compact disc, tape,
record) onto a media player and then start the media player
before they can listen to any music. Also, if a person wants
to hear music from a variety of genres or artists, they will
have to manually place several media storage devices onto
the media player at different times in order to hear the
variety they want. Depending on the mood of the person, or
the situation the person is in, this can be an aggravating
process. For example, if a person originally listening to
blues selections wants to listen to a different type of music
(e.g. jazz), they will have to manually stop the playing of the
blues music; manually select the jazz selection; and play the
new musical selection. If, for whatever reason, the user
doesn’t like the new jazz selection, the process of changing
the music selection has to be repeated. The continual manual
selection and playing of several music genres can become
time consuming.

[0004] Thus, there is presently a need for a system and
method for automatically selecting and playing music or
other media selections based on the individual moods,
emotions, or preferences of a user.

SUMMARY OF THE INVENTION

[0005] Broadly stated, the present invention is directed to
a personal entertainment system that is programmed and
calibrated by the biological response of a user based, at least
in part, on media stimuli provided to the user. In an exem-
plary embodiment the stimuli provided to the user is music.
Based on the persons physiological state (i.e. mood), after
hearing a music selection, a user preference table is gener-
ated associating or correlating the physiological state of the
user with respect to the music provided to the user. In this
fashion, the entertainment system will only play the music
preferred by the user in response to the detected physiologi-
cal state of the user.
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[0006] In application, the personal entertainment system
comprises a media player; a sensor operative to detect
biological parameters and generating a control signal in
response to the detected parameters, the sensor being oper-
ably coupled to the media player; and a processing element
which associates the control signal to at least one type of
media preference, and causes the media player to provide
media stimuli based on the control signal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The advantages and features of the present inven-
tion will become apparent upon review of the following
detailed description of the invention, taken in conjunction
with the following drawings, where like numerals represent
like elements, in which:

[0008] FIG. 1 is a schematic block diagram of an exem-
plary biofeedback based entertainment system according to
the present invention;

[0009] FIG. 2 is a schematic block diagram of the pro-
cessing subsystem used by the entertainment system of FIG.
1 to monitor and provide the biological or physiological
state of the user;

[0010] FIG. 3 is an illustration of the table generated by
the processing subsystem of FIG. 2 providing the corre-
spondence between physiological state and media stimuli;

[0011] FIG. 4 is a flow chart illustrating the operating
steps performed by the entertainment system of the present
invention during the calibration phase;

[0012] FIG. 5 is a flow chart illustrating the operating
steps performed by the entertainment system of the present
invention during the user or playback phase;

[0013] FIG. 6 is a schematic block diagram of an alter-
native biofeedback based entertainment system according to
the present invention; and

[0014] FIG. 7 is an illustration of a multi-user preference
table generated by the entertainment system of FIG. 6.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0015] The biofeedback based personal entertainment sys-
tem of the present invention will now be described with
reference to FIGS. 1-7. FIG. 1 is a schematic block diagram
of a biofeedback based entertainment system according an
exemplary embodiment of the present invention. An advan-
tage provided by the entertainment system of the present
invention is that the media selections provided thereby will
be tailored to the specific preferences of individual users.
Another advantage provided by the entertainment system of
the present invention is that it automatically provides the
type of music that a user desires without the need for
manually changing or selecting music from several sources.

[0016] As illustrated in FIG. 1, the entertainment system
10 includes a media plaver 12 and a processing element or
subsystem 20. The media player 12 can be any device
capable of providing audio and/or visual information or
stimuli to a user 30. Examples of such devices include a
stereo, compact disc (CD) player, record player, audio tape
player, video cassette player, video tape player, video game
console, etc. In an exemplary embodiment, the media player
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12 is a stereo. The stimuli provided by the media player 12
is transmitted to the user 30 via headphones 22. The pro-
cessing subsystem 20 is coupled to the media player 12 via
line 21, and is operative to control the amount and type of
stimuli provided by the media player 12 based on the
physiological or emotional state of the user 30. The structure
and operation of the processing subsystem 20 will be
described in greater detail below with reference to FIGS. 2
and 3.

[0017] Headphones 22 (preferably), include therein one or
more sensors 23 adapted to detect a biological or physi-
ological state of the user 30. Examples of such detectable
states include, but are not limited to: heart rate, respiration,
perspiration, alpha waves, blood pressure, pulse and muscle
contractions. Other detectable states will be appreciated by
those of ordinary skill in the art. The aforementioned mea-
surable or detectable states can be used to quantify and
identify the physical and/or emotional state of the user.

[0018] The detected physiological state is appropriately
filtered and converted into a suitable format by filter 24
before being transmitted on line 27 to the processing sub-
system 20 for analysis and processing. The type of filter
employed depends, at least in part, on the type of informa-
tion being detected by the sensor 23. For example, if the
sensor 23 is detecting the user’s blood pressure, then filter 24
would include a blood pressure cuff. If alpha waves or the
electrical activity of the user’s brain is being sensed, then
filter 24 would include an electroencephalograph (EEG).
Similarly, if temperature is considered indicative of a mood
or state of mind, a thermocouple or other temperature sensor
is used and its output appropriately filters. In any case, filter
24 includes an analog-to-digital (A/D) converter, which
digitizes the filtered data before such filtered data is ana-
lyzed by the processing element 20.

[0019] Briefly stated, the entertainment system 10 of FIG.
1 operates as follows: audio information provided by stereo
12 is provided to the user 30, preferably via headphones 22.
A physiological state (e.g., pulse, blood pressure, tempera-
ture or EKG) is detected by sensor 23 and converted into an
appropriate digital signal by filter 24. The digital represen-
tation of the user’s physiological state is then transmitted to
the processing subsystem 20. Within the processing sub-
system, a preference table is generated which is used to
correlate the type or genre of music being provided by the
stereo 12 with the resulting physiological state detected by
sensor 23. The user is then prompted by the processor to
enter an identifier, which will be used as an index to the
preference table. Different types of music are played to the
user, wherein the physiological state of the user is automati-
cally detected or sensed and stored within the preference
table. The user then provides an identifier for the state which
the user is in. For example, if jazz music is being provided
by the stereo, the user may identify the physiological state
which is measured by sensor 23 as being peaceful. In one
instance the preference table under an entry “peaceful”
would contain the genre jazz and the particular physiological
state as measured by the sensor. Such information is then
used at subsequent times to automatically play the piece(s)
or genre of music appropriate to the individual user based on
the detected physiological state of the user by the sensor 23,
or user input.

[0020] In addition to using headphones, audio loud speak-
ers can be used to reproduce music. In addition to playving

Mar. 27, 2003

music, the system might also play video images. In instances
where loud speakers are used to reproduce recorded music
and video is played, physiological sensors need to be
attached to the subject appropriately and not necessarily
party of the headphones as described hereinafter.

[0021] The processing subsystem 20 (FIG. 2) includes a
central processor 13, a memory 14, display driver 15, and
I/O subsystem 16. The aforementioned components are
interconnected and connected to the central processor 13 via
system bus 19. The I/O subsystem 16 is used to couple user
information provided at input 17 to the processor 13. Also,
the I/O subsystem 16 is used to send music and other control
information to the media player 12 via peripheral device
driver 18. The digital information provided by the filter 24
is also provided to the central processor 13 via the 1/0
subsystem 16.

[0022] The memory 14 of the processing subsystem 20
contains musical selections and a searchable preference
table (FIG. 3) containing three columns. The first column is
labeled “PIECE”, which relates to the individual song or
genre of music provided to the user. The second column is
labeled “PHYSIOLOGICAL STATE” and contains the mea-
sured physiological state (e.g., pulse) of the user while
listening to a particular type of music identified under the
“PIECE” column. The third column is labeled “CAT-
EGORY” and is used to store the user-defined identifier
which describes the state the user is in when listening to the
corresponding musical piece (PIECE). For example, as
illustrated in FIG. 3, jazz pieces are indicated as placing the
user in a peaceful mood. The peaceful state corresponds to
a pulse rate (i.c., measured physiological state) of X. Rock
music is indexed by the label “energized”, and corresponds
to a measured physiological state of Y. Additionally, instru-
mental music has been identified as making the user feel
tired or sleepy, and corresponds to a measured physiological
state Z. The entries of this preference table can contain
information relating to any individual or group of music
genres and a corresponding physiological state, or mood,
that such music places the user in. It is to be noted that the
identifier given to the particular piece or genre of music is
modifiable by the user.

[0023] The user-defined identifiers given to the preference
table entries are entered into the processing subsystem 20
via the user input 17. Visual indication of the entries being
made by the user is provided on a suitable display via
display driver 15. Examples of the display would be a CRT,
computer monitor, touch screen, etc.

[0024] The entertainment system 10 operates principally
two modes: (1) a calibration or training mode, where the
association between a musical genre and the physiological
state of the user is determined and indexed; and (2) a user or
playback mode, where audio and/or video information is
provided to the user based on the measured or inputted
physiological state of the user.

[0025] As illustrated in FIG. 4, the calibration or training
mode of the entertainment system begins at step 42 where
the entertainment system is initialized, typically by zeroing
out. Next, (step 44) music from a particular artist or genre is
provided by subsystem 20 and played for the user. In step 46,
while listening to the selected music piece, the sensor 23
measures a physiological state (e.g., pulse) of the user. This
measured physiological state is then appropriately filtered by
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filter 24 and then transmitted to the processor where the
measured state parameter is placed in the corresponding
column in the preference table (FIG. 3). In step 48, a
determination is made as to whether the musical piece has
ended. If the piece has not ended, play continues in con-
junction with the continued measurement of the user’s
physiological state.

[0026] On the other hand, if the piece has ended, the user
is prompted by the central processor 13 to enter an identifier,
in step 50, which describes the physiological state that the
user is in. This user-defined identifier is then placed in the
third column of the preferences table (FIG. 3). Next, in step
52, a determination is made as to whether a subsequent piece
is going to be played for the user. If a new piece is going to
be played, the process moves back to step 44 where the
musical piece is played for the user. If no further musical
pieces are to be played, the calibration mode ends.

[0027] At the end of the calibration mode, each row of the
preferences table (FIG. 3) includes an identification of the
type or piece of music played, the measured physiological
state of the user attained while listening to the musical
piece(s), and a identifier which describes the physiological
state of the user. This preferences table can then be used in
the user or playback mode to automatically provide a
specific type of music to the user in response to either user
entered information or the measured physiological state of
the user. The user or playback mode will now be described
with reference to FIG. 5.

[0028] The playback mode begins at step 52, with the
initialization of the entertainment system. Next, the central
processor 13 (FIG. 2) prompts the user to enter in the
particular physiological state that the user would like to
obtain in step 54. In step 56, a determination is made as to
whether the user has selected a desired physiological state.
If no selection has been made, the system waits a user-
programmable length of time until a selection is made and
if no selection has been made, the system turns itself off. On
the other hand if a selection is made, the system then moves
to step 58 where the musical piece(s) corresponding to the
selected category are played for the user. Next, in step 60, a
determination is made as to whether the user has selected a
new category. If no new category has been entered, the
process moves to step 61 where a determination is made as
to whether the music pieces from the category selected in
step 54 have been played. If the pieces from the original
selected category have all been played, the process ends. On
the other hand, if the pieces from the original selected
category have not all been played, the process moves to step
58 where the playing of the music from such musical
category continues.

[0029] If the user has selected a new music category
(representing a new physiological state) in step 60, the
process shifts to step 62 where the processor sends a signal
to the media player via line 21, resulting in the media player
12 playing music from the newly selected category. The
music from the newly selected category (step 60) continues
to play until either the user selects a new category or the
pieces from the category are completed. Upon completion of
the playing of the musical pieces, the physiological state as
measured by the sensor 23 (FIG. 1), should be in the range
provided in the preferences table.

[0030] Thus, the aforementioned biofeedback based enter-
tainment system provides for the user only listening to the
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particular type of music or music genre that the user prefers
to listen to either based on actual input provided by the user,
or the present physiological condition of the user as mea-
sured by the sensor. In this fashion, the user does not have
to manually handle and interchange several music storage
elements (e.g., CDs or tapes) in order to listen to the
selection of music that the user prefers at any given time.
This provides for a more enjoyable music experience.

[0031] Although the biofeedback based entertainment sys-
tem was described as having the sensor, which detects the
physiological state of the user, being contained within the
headphones 22, the sensor is not limited to that particular
embodiment. Alternatively, the sensor device can be main-
tained on or within a mouse, which can be connected to the
processing subsystem 20 via user input 17. A bracelet can be
used in lieu of the headphones 22 for measuring physiologi-
cal state such as the pulse or heart rate of the user. Addi-
tionally, digit sensors, or a sensor placed on the fingers or
toes of the user can also be used. All that is required is that
the corresponding sensor is able to detect the physiological
state of the user.

[0032] An alternate embodiment of the present invention
utilizing a service provider which maintains the preference
table is illustrated in FIG. 6. As shown in FIG. 6, the
preference table is maintained in a memory 68 which is
stored in a location remote from the media element 66. For
example, the memory 68 which contains the preferences
table (FIG. 7) is maintained at a service provider’s location.
The media player and the components used to measure, or
detect, the physiological state of the user is maintained at the
user’s location within media element 66. When the user
wants to enter a particular mode, or wants to listen to music
of a particular genre or genres, the user places the head-
phones 22 upon their person, wherein the corresponding
sensor 23 detects the physiological state of the user. The
detected physiological state of the user 30 is appropriately
filtered by filter 24 and then transmitted to the media element
66. Upon being received by the media element, a signal is
sent to the service provider via, for example, the Internet 70.
Upon receiving the physiological state information from the
user 30, the user’s individual preferences table is accessed
and based on the received physiological state, the corre-
sponding music genre or selected pieces of music will be
provided to the user. In application, the service provider
receives the physiological state information via a commu-
nication link (i.e., Internet 70). The genre of music indexed
by the particular physiological state information is then
provided by communication link 70 to the media element 66,
thereby causing the media player to play the music corre-
sponding to the received physiological state.

[0033] In an alternate embodiment, the user 30 may enter
the identifier of the physiological state that they wish to enter
into the media element 66 that user-defined information is
then passed to the service provider memory 68 via the
communication link 70. The particular genre or pieces of
music corresponding to the entered category is then trans-
mitted to the media player (contained within conduit 66) via
the communication link, thereby causing the media player to
play the corresponding music to the user.

[0034] In addition to maintaining the preferences table to
the individual user 30, the provider of memory 68 also has
the ability to store and manipulate data based on a number
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of users. As illustrated in greater detail in FIG. 7, an
example of an aggregate preference table maintained by the
service provider at memory 68 is shown. As illustrated in
FIG. 7, the aggregate preferences table includes four col-
umns: (1) musical piece or genre 70; (2) physiological state
72; (3) user-defined category 74; and (4) protected identi-
fication of the particular user 76. To avoid privacy issues, the
names of the individual users are not provided in or indexed
by the table. Instead, an encrypted or other non-public
identifier is used to identify the individual user. The advan-
tage of providing this aggregated preference table is that
user A may have identified a category containing physiologi-
cal (measured) state information substantially equal or iden-
tical to that of user B; however, the particular musical pieces
or genre(s) may not be identical for users A and B. Thus, the
service provider may provide the additional benefit of dis-
tributing additional music to user A, which may place user
A in the desired physiological state. In similar fashion, the
service provider may provide user B with the musical pieces
stored in user A’s category (without identifying either user
to one another) thereby placing user B in the requested or
measured physiological state. Thus, the biofeedback based
entertainment system of the present invention provides for
an expansive capability that can be readily modified based
on individual user(s) preferences.

[0035] The above detailed description of the invention and
the examples described herein have been provided for the
purposes of illustration and description. It is therefore con-
templated to cover by the present invention, any and all
modifications, variations or equivalents that fall within the
spirit and scope of the basic underlying principles disclosed
and claimed herein.

What is claimed is:
1. A personal entertainment system, comprising:

a media player;

a sensor operative to detect biological parameters and
generating a control signal in response to the detected
parameters, the sensor being operably coupled to the
media player; and

a processing element which associates the control signal
to at least one type of media preference, and causes the
media player to provide media stimuli based on the
control signal.

2. The entertainment system of claim 1, wherein the
control signal is modifiable such that the media stimuli
provided by the media player is configured based at least in
part on the modifiable control signal.

3. The entertainment system of claim 2, wherein the
media player is controlled by the modifiable control signal
and the modifiable control signal can bed modified to
indicated a target biological parameter.
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4. The entertainment system of claim 3, wherein the
biological parameter is a measurable physical state compris-
ing: heart rate, pulse, perspiration, blood pressure, alpha
waves, muscle contractions and respiration.

5. The entertainment system of claim 1, wherein the
media player and the processing element are remote from
the sensor and further including means for remotely linking
the sensor, media player and processing element.

6. The entertainment system of claim 1, wherein the
media stimuli is provided by the media player is a member
of the group comprising: audio information, video informa-
tion.

7. The entertainment system of claim 1, wherein the
sensor further includes a filtering element operative to
convert the detected biological parameter into a processor
readable signal.

8. The entertainment system of claim 1, further including
a storage element for maintaining a media play list indexed
by the control signal.

9. The entertainment system of claim 1, wherein the
media player provides entertainment pieces from a play list
to a user in response to the control signal, the play list
corresponding to and being indexed by the control.

10. A method of operating a personal entertainment sys-
tem, comprising:

monitoring a user;

detecting measurable physiological conditions of the user
in response to media stimuli and converting the
detected conditions into a control signal, the control
signal representing the physiological condition of the
user;

associating the control signal with at least one type of
media stimuli preference; and

providing the user with media stimuli in response to the
control signal.
11. The method of claim 10, wherein the associating step
includes:

storing the media stimuli; and

indexing the stored media stimuli by the control signal.
12. The method of claim 11, wherein the storing step
further includes:

storing the media stimuli in a table and further storing a
user defined value representing the physiological con-
dition caused by the presentation of the media stimuli,
the user defined value being used as an index to the
table.

13. The method of claim 12, wherein the user defined

value is modifiable based at least in part on the type of media
stimuli provided to the user.
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