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SLEEPING MODE ACCESSORY

The present invention is related to measurement accessories for portable units and in

particular to the interaction between a measurement accessory and a main unit.

BACKGROUND OF THE INVENTION

Presently, several systems interacting with a user in order to aid the user in reaching a

certain physiological state or aiding the user in order to achieve certain goals related to

physical exercise are known.

As an example, biofeedback devices are on the market, which monitor the physiological

state of the user via sensors and use music or sounds as feedback to the user in order to

facilitate the user falling into the sleep state.

One drawback of such systems is that they are usually bulky and expensive and most of

them are not portable either. One other drawback is that they are basically constructed to

perform only function, i.e. the biofeedback.

Other feedback devices, such as the one disclosed in WO2006/050512 describe a

method and a device for sonification of physiological data, where the heart rate, muscle

tension, blood flow and other parameters are used to influence the tempo of the music or

sound played or to spur the user to increase the physical training rate when performing a

specific exercise, for example.

While this device provides the desired portability, the user is not able to influence the state

of the portable feedback unit by means of his or her physiological state other than

changing the tempo of the played music or sound.

Apart from biofeedback and portable feedback systems, portable measurement devices

monitoring physiological parameters, such the already mentioned heart rate, muscle

tension, pulse, temperature and other parameters also are known today.

As an example, the Japanese patent application JP2005034547 discloses a health care

system for measuring and controlling health care data of a person, where the system

consists of a watch comprising a sensing part for measuring physiological parameters, a



receiving part comprising a cell phone and a remote displaying part for displaying the

measured data on a host computer received from the cell phone.

Another example of a portable measuring device is the heart rate device described in

US2005/0256416, where a heart rate sensor is integrated into a wrist watch and where

the status of the heart rate is displayed using different colors. Additionally, the wrist watch

may also indicate incoming calls to the cell phone.

A drawback of both the system disclosed by JP2005034547 and the heart rate device in

US2005/0256416 is the lack of controlling function from the monitoring system to the user

of the monitoring system. Also, it is unclear whether the physiological data registered may

have any effect on the state of the measurement system or device itself.

The present invention aims at obviating at least some of the disadvantages with known

technology.

SUMMARY OF THE INVENTION

These disadvantages are obviated by a portable device for inducing a target physiological

state in a user, where the device comprises at least one receiver for receiving

measurement data indicative of the current physiological state of the user, a processing

unit for processing the received measurement data and at least one audio output unit and

a memory, where the processing unit is arranged to detect the current physiological state

of the user by comparing the processed received measurement data to predefined data in

the memory indicative of well-defined physiological states, wherein the processing unit is

arranged to output audio data through the audio output unit depending on the detected

actual physiological state and to adjust the output of the audio data according to the target

physiological state to be induced in the user.

In this fashion a desired physiological state, such as relaxation, sleep, heightened

concentration or other states can easily be induced in the user by a lightweight portable

device which the user can carry everywhere. At the same time the actual physiological

state of the user also affects the state of the portable device.

According to another aspect of the present invention the disadvantages of prior art are

overcome by a system for inducing a target physiological state in a user comprising a

portable main unit and an accessory unit, where the main unit comprises at least a



receiver for receiving measurement data from the accessory unit, wherein the

measurement data is indicative of the current physiological state of the user, a processing

unit for processing the received measurement data, at least one audio output unit and a

memory, where the processing unit is arranged to determine the current physiological

state of the user by comparing the received measurement data to known data in the

memory and to output audio data from the audio output unit depending on the detected

physiological state, where the accessory unit comprises a sensing unit for measuring data

indicative of the current physiological state of the user of the main unit and a transmitter

for transmitting the measured data to the main unit.

According to yet another aspect of the present invention, the disadvantages of known

technology are overcome by an accessory unit for inducing a target physiological state in

a user using the accessory unit, where the accessory unit comprises a sensing unit for

measuring data indicative of the current physiological state of the user, a transmitter for

transmitting the measured data via a wireless link and wherein the accessory unit further

comprises a receiver for wirelessly receiving control signals controlling the time interval of

the measurement.

It may be remarked here, that the accessory unit is especially suitable to be used together

with the portable device described earlier and in a system for inducing a target

physiological state in a user described above..

According to yet another aspect of the present invention, the disadvantages of known

technology are overcome by a method for inducing a target physiological state in a user

using a portable main unit comprising the steps:

a) receiving measurement data indicative of the current physiological state of a user of the

main unit;

b) processing the received measurement data;

c) detecting the current physiological state of the user by comparing the processed

received measurement data to predefined data in the memory indicative of well-defined

physiological states;

d) outputting audio data through an audio output unit;

e) adjusting the output of the audio data according to the target physiological state to be

induced in the user.



It should be mentioned here, that the portable device described earlier is especially

suitable for implementeing the method steps according to the present invention described

above.

Finally and according to another aspect of the present invention, the disadvantages of

known technology are overcome by a computer program for inducing a target

physiological state in a user using a portable unit comprising instructions sets for:

a) receiving measurement data indicative of the current physiological state of a user of the

main unit;

b) processing the received measurement data;

c) detecting the current physiological state of the user by comparing the processed

received measurement data to predefined data in the memory indicative of well-defined

physiological states;

d) outputting audio data through an audio output unit and,

e) adjusting the output of the audio data according to the target physiological state to be

induced in the user.

It should also be remarked here, that the computer program is especially suited to

execute the method steps stated above and to be executed in a portable device according

to the invention described earlier.

These and other advantages will be understood more clearly by reading the following

detailed description below.

BRIEF DESCRIPTION OF THE DRAWINGS (OPTIONAL)

Fig. 1 illustrates a system for relaxation and for inducing a sleep mode in the main unit

and the accessory according to one embodiment of the present invention.

Fig. 2 illustrates a second embodiment of the relaxation apparatus and accessory.

Fig. 3 illustrates the steps of an embodiment of a method according to the present

invention.



DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Fig. 1 illustrates a system 100 for relaxation and for inducing a sleep mode in a user 110

by means of a main unit 130 and an accessory unit 120 connected to the apparatus 130.

The user 110 in this example wears the accessory unit 120 in the form of a wristband on

his or her wrist, where the sensor accessory registers the pulse rate of the user and sends

the measurement data to the main unit 130. The accessory unit 120 may also be part of a

wrist watch or comprise a Velcro band. The main point here is that the accessory unit 120

should have a firm contact with the user's wrist in order to be able to accurately measure

the user's pulse rate.

The accessory unit 120 in this example is connected to the main unit 130 via a wireless

link, such as for example a radio link, bluetooth, infrared, an IEEE 802series connection

(.1 1, .15, .16 with sub standards a , b, g or n, for example) or some other wireless

connection standard as long as it is suitable for transferring digital or analog data.

However, the link between the wristband 120 and the main unit 130 may also be a wired

link via a copper or an optical fiber cable or some other suitable wired connection.

It should be mentioned that when using the infrared link, a reasonable line of sight angle

and distance should be maintained between the accessory unit 120 and the main unit 130

as is known to the person skilled in the area of infrared data communication.

A main unit 130 located a distance away from the sensor accessory is receiving the

measurement signals or data from the accessory unit 120 via its receiver 140.

As a reaction to the received measurement signals or data which indicate the current

physiological state of the user the main unit 130 either remains in the present mode of

operation or changes to a sleep mode The sleep mode is usually activated if the heart

rate of the user 110 falls below a certain predefined value, where the main unit 130 for

example may switch to an analog or digital radio station with soothing or relaxing music.

The main music may also play music or sound(s) stored in its memory (not shown) in

case the main unit 130 is equipped with a memory.

Besides being a radio unit, the main unit 130, may also comprise any other device

capable of radio or data communication and producing sounds or music. Also, the main

unit 130 may, instead of being equipped solely with a receiver 140, also comprise a

transmitter (not shown) for controlling the accessory unit 120 in order to control the



measurement interval or the measurement method. Also a transmitter may be of use if the

user desires to reach a certain target physiological state, such as relaxation, sleep but

also other states, such as concentration or creativity so that the main unit 130 may signal

to the accessory unit when to start the measurement.

It should be also mentioned that other means of measuring the physiological state of the

user are possible, besides the measuring of the pulse rate. These measurements, such

as measurements of the heart rate, breathing rate or other physiological parameters

related to relaxation of the body may lead to a somewhat different construction of the

accessory unit 120 and be provided as a torso band and/or be equipped with a

microphone.

Apart from the variants above, the accessory unit 120 may be adapted to start measuring

data indicative of the current physiological state of the user as soon as the user starts

wearing it.

Turning now to Fig. 2 , a portable main unit 200 and an associated accessory unit 270

according to a second embodiment of the present invention are schematically illustrated in

the figure.

The main unit 200 comprises a portable terminal 200 equipped with a transceiver 2 10 , at

least one audio output unit 220, at least one display 230, a processing unit 240, a memory

250 and a user interface 260.

The term "portable" should be interpreted here as having such a weight and size that it

can be carried by a human hand.

Its accessory unit 270 comprises at least one measurement sensor 270 and a transmitter

280. Apart from these two elements, the accessory unit 270 also comprises a power

source (not shown) in case it is operating on a wireless link with the portable terminal 200.

In the following, the function of the portable terminal 200 and its accessory 270 will be

explained in detail.



By means of the transceiver 210, the portable terminal 200 receives measurement data

which indicates the current physiological state of the user, where the measurement data is

registered by the measurement sensors 280 of the accessory unit 270. This data may

either be analog or digital signals, as preferred. Measurement data, such as the pulse rate

of the user 110 is transferred by means of the transmitter 290 to the receiver 210 of the

portable terminal 200. However, the portable terminal 270 may also comprise a receiver,

which may be integrated together with the transmitter 280 if, for example, changes of the

sampling interval (if the registered pulse rate signals are to be digitized) need to be

controlled by the terminal 200 or change to some other parameters is to be effectuated.

A receiver may also be used if the measurement is to be initiated by the main unit 200.

The processing unit 240 in this example may perform a digital-to-analog conversion of the

measurement signals received from the accessory unit 270 if they are received in analog

form and some further processing on them, such as amplification and filtering in order to

be able to obtain accurate processing results in later processing stages.

The processing unit 240 in Fig. 2 may also be connected to a memory 250, where data in

the form of different music or sounds as well as certain graphical diagrams or threshold

values related to known physiological states of a human being are stored. The memory

250 may be an internal ROM (Read-Only-Memory) such as a FLASH-ROM or non-

flashable ROM or a type of RAM (Random Access Memory), such as a memory card,

hard disk, SIM-card or some built-in RAM-memory known to the skilled person. As far as

the data, music and sounds in the memory 250 are concerned, it may either be pre-stored

in the memory or downloaded and defined by the user of the portable terminal 200.

Comparison of the signals received at the receiver 210 and processed in the processing

unit 240 with the threshold values in the memory will give clues about the actual

physiological state of the user of the accessory unit. Thereafter, the processing unit 240

may take appropriate action, such as playing music from the memory 250 over the audio

output unit 220 of the portable terminal 200 and/or visualizing the received measurement

data registered by the accessory unit 270 on the display 230 of the portable terminal 200.

If the accessory unit 270 of the main unit 200 also comprises head phones, the music or

sounds may be played via the head phones.

Also, the state of the portable unit 200 may be altered if an altered state of the user is

detected, such as decreasing pulse-, heart- or breathing rate. This altered state of the



portable unit 200 may express itself through decreasing the volume of the music or the

sounds and/or slowing down of the speed with which they are played. It may also result in

decreasing the background lighting to the display 220 of the portable unit 200.

Apart from the elements mentioned above, the main unit 200 also comprises a user

interface 260 allowing the user to choose from different target physiological states he or

she wishes to achieve, such as a station of relaxation, a sleeping state or states of

concentration or heightened creativity to name a few examples. Using a display 230

Also the user may via the user interface 260 define the time interval for the measurements

of data indicating his or her current physiological state. This presupposes however, that

the accessory unit 270 additionally comprises a receiver (not shown) which is able to

receive control information from the main unit 200 about the length of the measurement

interval. However, the user may also set the measurement method to intermittent instead

of continuous, as desired.

In case the portable terminal 200 also performs the function of a mobile terminal, the

portable terminal 200 may change into a sleep mode, where incoming calls or messages

are registered but no audio- or visual indication of their reception is signalled to the user.

Additionally the accessory unit 270 may besides the sensor unit 280 and the receiver 290

also comprise an audio output unit of its own (not shown) for outputting music or sound to

the user. Such an accessory unit may for example comprise head phones in addition to a

wristband described earlier. It also may comprise a headset, i.e. a headphone/microphone

combination for measuring the breathing rate of the user. In this fashion, the accessory

unit 270 may receive control signals from the main unit 200 for outputting music or sound

files from the memory 250 of the main unit 200 depending on the measurement data sent

to the main unit 200.. The control signals from the main unit 200 may also comprise

instructions to the accessory unit to adjust the music or sounds played to the user in order

to reach a target physiological state described earlier.

Turning now to Fig. 3 the steps performed according to a first embodiment of the present

invention are illustrated.

At step 300 an accessory unit, such as the accessory unit 260 in Fig. 2 performs

measurements of parameters which indicate the current physiological state of the user



using the accessory unit. These parameters may range from pulse-, heart- or breathing

rate to blood pressure and other parameters indicative of the physiological state of the

user.

Thereafter, at step 310, the measured data is transmitted to a portable unit, such as the

portable unit 200 in Fig. 2 and received there. It should be mentioned there that the

communication between the accessory unit 260 and the portable unit 200 may take place

either via a wireless link, such as via Bluetooth, IEEE 802.series (.1 1, .15, .16, and sub

standards a , b, g , n), Infrared or by wired communication, such as via cable or optical

fibers.

At step 320 a processing unit in the portable unit, such as the processing unit 240,

analyses the received measurement data, if necessary converts the data to digital form by

analog-to-digital conversion, performs amplification and filtering of the signal and

compares the thus converted signal with a predefined first threshold value or a first

graphical diagram. The predefined first threshold value or graphical diagram is related to a

certain known physiological state of a human being, such as for example when he or she

is relaxed or close to the sleeping state. It should be mentioned that the threshold value or

graphical diagram may be predefined by the manufacturer of the portable terminal 200,

but also be altered or downloaded by the user.

If the measurement signal received from the accessory unit 260 is above the predefined

first threshold the processing unit may retrieve music or sounds from a memory of the

portable unit at step 330, such as the memory 250 in Fig. 2 and instruct an audio output

unit, such as the loudspeaker 230 in Fig. 2 to output the music or sound audibly to the

user.

The music or sounds stored in the memory of the portable unit may be chosen so that

they will have a relaxing and possibly sleep inducing effect on the user. However, in other

embodiments of the method (not shown), the music may be chosen to induce a state of

heightened concentration or creativity in the individual.

However, if the measurement signal received is determined to be below the predefined

first threshold value the processing unit compares the measurement signal to a

predefined second threshold value, where the predefined second threshold value may, for

example, indicate whether the user is asleep or not.



In the case that the received measurement value is above the predefined second

threshold value, which may indicate that the user is relaxed but not sleeping, the

processing unit 240, may at step 330 continue to play music or sounds from the memory

5 250 and additionally reduce the volume and/or speed at which the music or sounds are

played (not shown). In this fashion a sleeping or an even more relaxed state in the user

may be more easily induced.

If, however, the received measurement value through comparison with the predefined

0 second threshold is determined to be below the predefined second threshold, the portable

unit 350 switches off the audio output unit 350 either by fading out the music or sounds or

switching it off immediately. Hereby it may be possible to give the user of the portable unit

the choice to define the fade-out period in advance or to set it to immediate turn-off.

5 At step 360 the portable unit 200 changes to sleep mode, which for example may

comprise turning off its display, such as the display 220 in Fig. 2 and other audio-visual

functions.

Finally, if the portable terminal comprises functionality for receiving telephone calls or

0 electronic messages, the portable terminal may at step 370 switch to a state where calls

or messages are received and registered, but where no audible or visual indications of the

receipt are presented to the user.

While the embodiment of the method according to the present invention has been

5 described for the case where the measurements are performed automatically on the user,

the user may also define on the main unit that he wishes to reach a target state of

relaxation or sleep or some other physiological state, such as heightened concentration or

creativity. The main unit 200 may then signal to the accessory unit 260 to initiate

measurement of the parameters indicated above and use music or sounds to facilitate for

0 the user to reach the desired target state.

It is also worthwhile mentioning that in the method described above, the measurements

performed by the accessory unit may be continuous or intermittent, as preferred. The

measurement interval may also be defined by the user.

5



Also, it should be pointed out that the operations performed in the method steps in Fig. 3

are well adapted to be executed by a computer program which is either stored in the

memory a portable terminal, such as the memory 250 of the portable terminal 200 or may

be downloaded to the memory 250 from an external source, such as a communication

network.

It is understood that various modifications of the present invention may be performed by

the skilled person who has studied the description and the accompanying drawings within

the scope defined by the claims.



CLAIMS

1. A portable device for inducing a target physiological state in a user, the device

comprising:

at least one receiver for receiving measurement data indicative of the

current physiological state of the user,

a processing unit for processing the received measurement data,

at least one audio output unit and a memory,

the processing unit being arranged to detect the current physiological state of

the user by comparing the processed received measurement data to

predefined data in the memory indicative of well-defined physiological states,

wherein the processing unit is arranged to output audio data through the audio

output unit depending on the detected actual physiological state and to adjust

the output of the audio data according to the target physiological state to be

induced in the user.

2 . The device according to claim 1, further comprising a user interface via which a

user can define the above well-defined physiological state and select a desired

target physiological state.

3 . The device according to claims 1-2, further comprising a display unit for displaying

visual data indicative of the current physiological state of the user.

4 . The device according to according to any of the claims 1-3, further comprising a

transmitter such that the main unit may communicate in a wireless communication

network.

5 . The device according to according to any of the claims 1-4, arranged to switch to a

predefined state when the target physiological state has been induced into the

user.

6 . The device according to according to any of the claims 1-5, wherein the device is

portable.

7 . The device according to according to any of the claims 1-6, wherein the

measurement data received comprises analog data.



8 . The device according to claim 7 , wherein the processing unit is arranged to

amplify and filter the analog physiological data before converting it into digital data.

9 . The device according to according to any of the claima 1-6 wherein the

measurement data received comprises digital data.

10. The device according to according to any of the claims 1-9 wherein the

measurement data indicative of the current physiological state of the user

comprises the pulse, heart rate, breathing rate, blood pressure or some other

parameter suitable for indicating the physiological state of the user.

11. The device according to according to any of the claims 1-10, wherein the

predefined data in the memory indicative of well-defined physiological states

comprises at least one threshold value or at least one graphical diagram indicative

of a known physiological state in a human being.

12. The device according to according to any of the claims 1-1 1, wherein the at least

one audio output unit comprises a loudspeaker, headphones or some other unit

suitable for audio output.

13. The device according to according to any of the claims 1-12, wherein the audio

data from the memory comprises musical or audio files.

14. The device according to according to any of the claims 1-13, wherein the

measurement data indicative of the physiological state of the user is received

continuously.

15. The device according to according to any of the claims 1-13, wherein the

measurement data indicative of the physiological state of the user is received

intermittently.

16. A system for inducing a target physiological state in a user comprising a portable

main unit and an accessory unit, the main unit comprising at least a receiver for

receiving measurement data from the accessory unit, the measurement data being



indicative of the current physiological state of the user, a processing unit for

processing the received measurement data, at least one audio output unit and a

memory, the processing unit being arranged to determine the current physiological

state of the user by comparing the received measurement data to known data in

the memory and to output audio data from the audio output unit depending on the

detected physiological state, the accessory unit comprising a sensing unit for

measuring data indicative of the current physiological state of the user of the main

unit and a transmitter for transmitting the measured data to the main unit.

17. The system according to claim 16, wherein the accessory unit is adapted to be

worn by the user of the main unit.

18. The system according to claims 16-17, wherein the accessory unit is arranged to

being measurements of data indicative of the current physiological state of the

user as soon as it is being worn by the user.

19. The system according to according to any of the claims 16-18, wherein the

accessory unit further comprises a receiver for receiving control information from

the main unit.

20. The system according to claim 19, wherein the control information comprises

information on the parameters to be measured by the accessory unit and/or

information on the measurement interval.

2 1. An accessory unit for inducing a target physiological state in a user using the

accessory unit, the accessory unit comprising a sensing unit for measuring data

indicative of the current physiological state of the user a transmitter for transmitting

the measured data via a wireless link wherein the accessory unit further comprises

a receiver for wirelessly receiving control signals controlling the time interval of the

measurement

22. Accessory unit according to claim 2 1, wherein the accessory unit further

comprises an audio output unit for outputting wirelessly received music or sound to

the user.



23. Accessory unit according to claim 22, wherein receiver is further arranged to

wirelessly receive control signals controlling the output of the music or sound

through the output unit depending on the measured current physiological state of

the user and to adjust the output of the audio data according to the target

physiological state to be induced in the user.

24. A method for inducing a target physiological state in a user using a portable main

unit comprising the steps:

a) receiving measurement data indicative of the current physiological state of a

user of the main unit;

b) processing the received measurement data;

c) detecting the current physiological state of the user by comparing the processed

received measurement data to predefined data in the memory indicative of well-

defined physiological states;

d) outputting audio data through an audio output unit;

e) adjusting the output of the audio data according to the target physiological state

to be induced in the user.

25. A computer program for inducing a target physiological state in a user using a

portable unit comprising instructions sets for:

a) receiving measurement data indicative of the current physiological state of a

user of the main unit;

b) processing the received measurement data;

c) detecting the current physiological state of the user by comparing the processed

received measurement data to predefined data in the memory indicative of well-

defined physiological states;

d) outputting audio data through an audio output unit and,

e) adjusting the output of the audio data according to the target physiological state

to be induced in the user.
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