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(57) Abstract: A sound detector communicates with a portable terminal by manipulation of the portable terminal by a user and
may reproduce data communicated between the sound detector and the portable terminal.
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Description
PORTABLE TERMINAL AND SOUND DETECTOR, WHICH
BOTH COMMUNICATE USING BODY AREA NETWORK, AND

DATA CONTROLLING METHOD THEREFOR
Technical Field

[1] The general inventive concept relates to a sound detector. More particularly, the
general inventive concept relates to a sound detector, such as a hearing aid or a headset
that is worn on a user's ears, a portable terminal manipulated by the user, and a method

of controlling data for the sound detector and the portable terminal.

Background Art

[2] Portable terminals, such as mobile phones, moving picture expert group ("MPEG")
audio layer 3 ("MP3") players and portable multimedia players ("PMPs"), for example,
use headsets that are connected by a wire to the portable terminal. In addition, hearing
aids are becoming more widely used with portable terminals, to which the hearing aid
is connected by a wire.

[3] As the use of headsets and/or hearing aids with portable terminals becomes more
popular, there is an increasing need to improve performance of these devices, such as
by increasing communication efficiency between the devices, improving a sound
quality of the devices, and in various other regards, such as reducing the size, number

of components (such as wires, for example) and/or power requirements of the devices.
Disclosure of Invention
Technical Problem

[4] Provided is a portable terminal that efficiently communicates with a sound detector,
and a method for controlling a sound detector.

[5] Provided is a sound detector system, in which a first sound detector efficiently com-
municates with a second sound detector, and a method for controlling data between the
first sound detector and the second sound detector.

[6] Provided is a method for determining hearable data reproduced in a sound detector

which communicates with a portable terminal, and a sound reproducing system.

Technical Solution

[7] To achieve the above and/or other aspects, a sound detector which communicates
with a portable terminal, the sound detector including: a sound detector side
transmitter/receiver which communicates with the portable terminal according to a ma-
nipulation of the portable terminal by a user; a sound detector side controller connected

to the sound detector side transmitter/receiver; and a sound detector side reproducing
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unit connected to the sound detector side controller and which reproduces data
received from the sound detector side controller, wherein the sound detector side
transmitter/receiver communicates with the portable terminal using a body area
network (BAN) of the user.

To achieve the above and/or other aspects, a method of controlling a sound detector,
the method includes: receiving control data, which controls the sound detector, from a
portable terminal according to a manipulation of the portable terminal by a user by
using a body area network (BAN); and setting the sound detector based on the received
control data.

To achieve the above and/or other aspects, a computer readable recording medium
having stored thereon a computer program for executing the method of controlling a
sound detector.

To achieve the above and/or other aspects, a sound detector system includes: a first
sound detector including: a sound detector side controller; a sound detector side
transmitter/receiver; and a sensing unit which senses hearable data; and a second sound
detector, wherein the sound detector side controller updates control data of the first
sound detector according to the hearable data sensed by the sensing unit to generate
updated control data, and the sound detector side transmitter/receiver communicates
the updated control data to the second sound detector using a body area network
(BAN) of a user.

To achieve the above and/or other aspects, a method of controlling data of a sound
detector system including a first sound detector and a second sound detector, the
method includes: sensing hearable data from outside the first sound detector and the
second sound detector to generate sensed hearable data; updating control data of the
first sound detector according to the sensed hearable data to generate updated control
data; and transmitting the updated control data to the second sound detector using a
body area network (BAN) of a user.

To achieve the above and/or other aspects, a computer readable recording medium
having stored thereon a computer program for executing the method of controlling data
of a sound detector system including a first sound detector and a second sound
detector.

To achieve the above and/or other aspects, a method of determining hearable data re-
produced in a sound detector which communicates with a portable terminal, the
method including: sensing first hearable data in the sound detector from the outside of
the sound detector; and determining a reproduction mode for reproducing at least one
of hearable data from among the first hearable data and second hearable data
previously stored in the portable terminal or received from the outside of the portable

terminal in correspondence to a manipulation of the portable terminal by a user.
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To achieve the above and/or other aspects, a sound reproducing system including: a
sound detector for sensing first hearable data from outside; and a portable terminal for
determining a reproduction mode for reproducing at least one of the first hearable data
and second hearable data previously stored in the portable terminal or received from
outside of the portable terminal in correspondence to manipulation of the portable
terminal by a user and transmitting a control data according to the determined re-
production mode to the sound detector by using a body area network (BAN), wherein
the sound detector reproduces at least one of the first hearable data and the second

hearable data by referring to the control data received in the sound detector.
To achieve the above and/or other aspects, a computer readable recording medium

having stored thereon a computer program for executing the method of determining
hearable data reproduced in a sound detector which communicates with a portable

terminal.

Advantageous Effects

As described above, a sound detector is communicated with a portable terminal by
using a body area network, and a user controlls a sound detector by using a portable
terminal.
Brief Description of Drawings

The above and/or other aspects of the general inventive concept will become more
readily apparent and more readily appreciated by describing in further detail examples
of embodiments thereof, taken in conjunction with the accompanying drawings, in
which:

FIG. 1 is a perspective view of an example embodiment of a portable terminal and a
sound detector;

FIG. 2 is a block diagram of the portable terminal and the sound detector of FIG. 1;

FIGS. 3 through 9 are flowcharts illustrating example embodiments of methods of
controlling data between a portable terminal and a sound detector;

FIG. 10 is a block diagram of an example embodiment of a portable terminal;

FIG. 11 is a flowchart illustrating a method of determining hearable data reproduced
in a sound detector which communicates with a portable terminal; and

FIG. 12 is a flowchart illustrating a method of controlling sound detector.

Mode for the Invention

The general inventive concept now will be described more fully hereinafter with
reference to the accompanying drawings, in which various example embodiments are
shown. The invention may, however, be embodied in many different forms, and should
not be construed as limited to the embodiments set forth herein. Rather, these em-

bodiments are provided so that this disclosure will be thorough and complete. The
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same reference characters refer to the same or like elements throughout.

It will be understood that when an element is referred to as being “on” another
element, it can be directly on the other element or intervening elements may be present
therebetween. In contrast, when an element is referred to as being “directly on” another
element, there are no intervening elements present. As used herein, the term “and/or”
includes any and all combinations of one or more of the associated listed items.

It will be understood that, although the terms first, second, third, etc. may be used
herein to describe various elements, components, regions, layers and/or sections, these
elements, components, regions, layers and/or sections should not be limited by these
terms. These terms are only used to distinguish one element, component, region, layer
or section from another element, component, region, layer or section. Thus, a first
element, component, region, layer or section discussed below could be termed a
second element, component, region, layer or section without departing from the
teachings of the present invention.

The terminology used herein is for the purpose of describing particular embodiments
only and is not intended to be limiting. As used herein, the singular forms “a,” “an”
and “the” are intended to include the plural forms as well, unless the context clearly
indicates otherwise. It will be further understood that the terms “comprises” and/or
“comprising,” or “includes” and/or “including” when used in this specification, specify
the presence of stated regions, integers, steps, operations, elements, and/or
components, but do not preclude the presence or addition of one or more other regions,
integers, steps, operations, elements, components, and/or groups thereof.

Furthermore, relative terms, such as “lower” or “bottom” and “upper” or “top,” may
be used herein to describe one element's relationship to another element as illustrated
in the Figures. It will be understood that relative terms are intended to encompass
different orientations of the device in addition to the orientation depicted in the
Figures. For example, if the device in one of the figures is turned over, elements
described as being on the “lower” side of other elements would then be oriented on
“upper” sides of the other elements. The term “lower,” can therefore, encompasses
both an orientation of “lower” and “upper,” depending on the particular orientation of
the figure. Similarly, if the device in one of the figures is turned over, elements
described as “below” or “beneath” other elements would then be oriented “above” the
other elements. The terms “below” or “beneath” can, therefore, encompass both an ori-
entation of above and below.

Unless otherwise defined, all terms (including technical and scientific terms) used
herein have the same meaning as commonly understood by one of ordinary skill in the
art to which this invention belongs. It will be further understood that terms, such as

those defined in commonly used dictionaries, should be interpreted as having a
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meaning that is consistent with their meaning in the context of the relevant art and the
present disclosure, and will not be interpreted in an idealized or overly formal sense
unless expressly so defined herein

[30] Example embodiments are described herein with reference to cross section illus-
trations that are schematic illustrations of idealized embodiments. As such, variations
from the shapes of the illustrations as a result, for example, of manufacturing
techniques and/or tolerances, are to be expected. Thus, embodiments described herein
should not be construed as limited to the particular shapes of regions as illustrated
herein but are to include deviations in shapes that result, for example, from manu-
facturing. For example, a region illustrated or described as flat may, typically, have
rough and/or nonlinear aspects. Moreover, sharp angles that are illustrated may be
rounded. Thus, the regions illustrated in the figures are schematic in nature and their
shapes are not intended to illustrate the precise shape of a region and are not intended
to limit the scope of the present claims.

[31] Hereinafter, a portable terminal and one or more sound detectors, which all com-
municate using a body area network (“BAN”), according to various example em-
bodiments of the general inventive concept will be described in further detail with
reference to the accompanying drawings.

[32] FIG. 1 is a perspective view of a portable terminal 110, a first sound detector 121 and
a second sound detector 122 according to one or more example embodiments. In at
least one embodiment, the first sound detector 121 is a left sound detector 121 and the
second sound detector 122 is a right sound detector 122, but additional embodiments
are not limited thereto.

[33] A user 100 holds the portable terminal 110, which may be, for example, a moving
picture expert group (“MPEG”) audio layer 3 (“MP3”) player, a portable multimedia
player (“PMP”), a personal digital assistant (“PDA”) or a mobile phone, for example,
but is not limited thereto.

[34] The first sound detector 121 and/or the second sound detector 122 may be disposed,
e.g., positioned, proximate to the user 100, such as in the user’s ear and/or ears. More
specifically, for example, the left sound detector 121 and the right sound detector 122
may be respectively worn in the left and right ears of the user 100. In addition, the first
sound detector 121 and the second sound detector 122 may be worn by being hung on
the ears and/or by being inserted into each ear. In at least one example embodiment,
the first sound detector 121 and the second sound detector 122 are a hearing aid or, al-
ternatively, a headset. For purposes of description herein, it will be assumed that the
first sound detector 121 and the second sound detector 122 are hearing aids, but it will
be realized that additional example embodiments are not limited thereto.

[35] As noted above, the left sound detector 121 may be positioned in the left ear and the
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right sound detector 122 may be positioned in the right ear of the user 100. In example
embodiments, neither the first sound detector 121 nor the second sound detector 122
has, or requires, a wire connecting the sound detectors to each other. In addition,
neither the sound detector 121, positioned in the left ear, nor the sound detector 122,
positioned in the right ear, has, or requires, a wire connected to the portable terminal
110.

Instead, in one or more example embodiments, the left sound detector 121 com-
municates with the right sound detector 122 using a BAN, e.g., using the body of the
user 100, instead of using (or requiring) a wire. Likewise, the left sound detector 121
and the right sound detector 122 communicate with the portable terminal 110 via the
body of the user 100, e.g., via the BAN, instead of requiring a wire.

In the example embodiments described herein, the BAN is a communication method
that transmits and receives data using the human body as a conductor. The BAN may
be, for example, a direct data transmission/reception method (e.g., resistively coupled
by contact with the body), or, alternatively, an indirect data transmission/reception
method (e.g., capacitively coupled, not requiring contact with the body). In one or
more embodiments, both the contact type and the non-contact type BANs are used for
binaural communication between the sound detectors 121 and 122 (e.g., binaural
hearing aids) and/or for the communications between the binaural hearing aids and the
portable terminal 110. As a result, the embodiments described herein provide benefits
that include, but are not limited to, substantially reduced power consumption, greatly
simplified implementation (e.g., no wires are required), with the resultant benefit of
easier and more efficient communications for a person who has difficulty hearing, for
example.

FIG. 2 is a block diagram of the portable terminal 110, the first sound detector 121
and the second sound detector 122 of FIG. 1.

Referring to FIG. 2, the portable terminal 110 includes a terminal side transmitter/
receiver 220, a terminal side controller 222, a terminal side storage unit 224, a terminal
side reproducing unit 226 and a manipulating unit 228. In one or more example em-
bodiments, the terminal side controller 222 may be a central processing unit (“CPU”)
chip and the terminal side storage unit 224 may be a memory. In addition, the terminal
side transmitter/receiver 220 and the terminal side controller 222 may be an integrated
card, or, alternatively, a module, but additional embodiments are not limited thereto.
When the terminal side transmitter/receiver 220 and the terminal side controller 222
are an integrated card or module, the integrated card or module may be easily
separated from and/or combined with the portable terminal 110.

Referring to FIG. 2, the first sound detector 121 and the second sound detector 122

each includes a sensing unit 210, a sound detector side transmitter/receiver 212, a
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sound detector side controller 214, a sound detector side storage unit 216 and a sound
detector side reproducing unit 218. As shown, a separate sensing unit 210 may be
included in both the first sound detector 121 and the second sound detector 122, par-
ticularly in example embodiments in which the first sound detector 121 and the second
sound detector 122 are hearing aids. However, it will be noted that, in additional em-
bodiments, such as when the first sound detector 121 and the second sound detector
122 are headsets, the sensing unit 210 may not be included in both the first sound
detector 121 and the second sound detector 122. The sound detector side controller 214
may be a CPU chip and the sound detector side storage unit 216 may be a memory,
which stores one or more of a control data from the portable terminal 110, a control
data from the first sound detector 121 and/or the second sound detector 122 (either
singly or in combination with each other), hearable data from the portable terminal
110, hearable data from the first sound detector 121 and/or the second sound detector
122 (either singly or in combination with each other), and hearable data that is sensed
by the sensing unit (210), but additional example embodiments are not limited thereto.

The sound detector side controller 214 converts the hearable data so as to be re-
produced in the sound detector side reproducing unit 218. For example, the sound
detector side controller 214 may convert the hearable data by referring to control data
stored in the sound detector side storage unit 216 or terminal side storage unit 224.

Also, the sound detector side controller 214 may amplify the hearable data sensed in
the sensing unit 210 (this may be refered to as the first hearable data) and digitalize the
amplified first hearable data. The digitalized first hearable data may be reproduced in
the sound detector side reproducing unit 218 through a digital signal processing. For
this purpose, the sound detector side controller 214 may further include an amplifier
performing amplification, an analog/digital converter performing digitalization, and a
digital signal processor (DSP) performing a digital signal processing.

In addition, the sound detector side controller 214 may perform an appropriate
conversion process for the hearable data transmitted from the portable terminal 110
(this may be referred to as the second hearable data) according to the form of the
second hearable data.

In an additional example embodiment, the terminal side transmitter/receiver 220 and
the terminal side controller 222 are integrated, e.g., are combined into one unit. In
addition, the one unit, including both the terminal side transmitter/receiver 220 and the
terminal side controller 222, may be disposed separate from the portable terminal 110,
such as outside the portable terminal 110 or, alternatively, in one of the sound detectors
121 or 122.

Hereinafter, additional example embodiments will be described in further detail with
reference to FIGS. 2 through 9.
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Referring now to FIGS. 2 and 3, in one or more example embodiments, hearable data
is transmitted to the first sound detector 121 and/or the second sound detector 122 from
the portable terminal 110 using only a BAN, e.g., through the body of the user 100.
Additionally, the first sound detector 121 and/or the second sound detector 122 may
sense hearable data (from outside the first sound detector 121 and/or the second sound
detector 122) and reproduce the hearable data and/or transmit the hearable data to the
portable terminal 110. In addition, the first sound detector 121 and/or the second sound
detector 122 may reproduce at least a portion of either transmitted hearable data (from
the portable terminal 110) or hearable data sensed by the first sound detector 121 and/
or the second sound detector 122 (from outside), as will be described in greater detail
below.

As used herein, “hearable data” denotes data that can be heard and examples of
hearable data include audio/sound data such as speech and music. Moreover, for con-
venience of description, hearable data that is sensed from outside the first sound
detector 121 and/or the second sound detector 122 will hereinafter be referred to as
“first hearable data,” while hearable data received in the first sound detector 121 and/or
the second sound detector 122 from the portable terminal 110 will be referred to as
“second hearable data.” Accordingly, the first hearable data is sensed in operation 310
of FIG. 3 and the second hearable data is received in operation 314 of FIG. 3. For
example, the “second hearable data” may be, but is not limited to, audio/sound data
stored in the terminal side storage unit 224 in the portable terminal 110 or audio/sound
data received through the portable terminal 110 (for example, if the portable terminal
110 is a mobile phone, the second hearable data may be telephone audio/sound data
received from another mobile phone).

As noted above, the sensing unit 210 senses the first hearable data from outside the
first sound detector 121 and/or the second sound detector 122. In the present em-
bodiments, if the second hearable data is MP3 audio/sound data, the terminal side
storage unit 224 in the portable terminal 110 stores the second hearable data.

As shown in FIG. 2, a manipulating unit 228 may be included in the portable
terminal 110, and may include one or more keys and/or buttons or other components
that the user 100 manipulates to control the portable terminal 110 and/or the sound
detectors 121 and 122.

Specifically, for example, when the user 100 desires to access, e.g., to listen to, the
second hearable data stored in the terminal side storage unit 224 using the first sound
detector 121 and/or the second sound detector 122, the user 100 manipulates the ma-
nipulating unit 228 and the terminal side controller 222 recognizes the manipulation,
reads the second hearable data corresponding to the manipulation from the terminal

side storage unit 224, and transmits the read second hearable data to the terminal side
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transmitter/receiver 220. The terminal side transmitter/receiver 220 transmits the read
second hearable data to the sound detector side transmitter/receiver 212 of the first
sound detector 121 and/or the second sound detector 122 through the body of the user
100. More specifically, a small electric signal, e.g., an electric signal that is harmless to
the body of the user 100, flows through the body of the user 100 to transmit the read
second hearable data. The sound detector side transmitter/receiver 212 of the first
sound detector 121 and/or the second sound detector 122 receives the read second
hearable data from the terminal side transmitter/receiver 220 through the body of the
user 100.

Still referring to FIGS. 2 and 3, when the first hearable data is sensed by the sensing
unit 210 of the first sound detector 121 and/or the second sound detector 122, and the
second hearable data is simultaneously received from the terminal side transmitter/
receiver 220, the sound detector side controller 214 determines which hearable data,
e.g., either one or both of the first hearable data and the second hearable data, is
transmitted to the sound detector side reproducing unit 218. More particularly, the user
100 can select which, e.g., neither, either or both, of the hearable data that the user 100
desires to hear. Thus, according to the manipulation of the portable terminal 110, the
sound detector side controller 214 determines whether the user 100 hears only the first
hearable data sensed by the sensing unit 210, only the second hearable data received
from the terminal side transmitter/receiver 220, or both the first hearable data sensed
by the sensing unit 210 and the second hearable data received from the terminal side
transmitter/receiver 220.

In an example embodiment, the determination of which hearable data is reproduced
is performed automatically. In this case, criteria, which may be predetermined or de-
termined by the user 100 using the manipulating unit 228, for example, are used for the
determination. Moreover, if the user 100 does not make any such determination, the
determination is performed based on respective priorities of the hearable data
according to predetermined rules by the user 100. Specifically, for example, if the
hearable data sensed from the sensing unit 210 has a higher priority than other hearable
data, the hearable data that is sensed from the sensing unit 210 is transmitted to the
sound detector side reproducing unit 218 by the sound detector side controller 214. If
both of the hearable data have the same priority (or no priority), then both of the
hearable data may be reproduced simultaneously. In this case, the predetermined rules
may be stored in the sound detector side storage unit 216, or in the terminal side
storage unit 224. If the predetermined rules are stored in the terminal side storage unit
224, the sound detector side transmitter/receiver 212 receives the predetermined rules
from the portable terminal 110, and the sound detector side controller 214 determines

which hearable data is reproduced according to the received predetermined rules.
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Based on the manipulation and the resultant determination of which hearable data is
transmitted to the sound detector side reproducing unit 218, the sound detector side re-
producing unit 218 reproduces the first hearable data and/or the second hearable data
transmitted by the sound detector side controller 214. In one or more example em-
bodiments, the sound detector side reproducing unit 218 includes a speaker (not
shown), but additional embodiments are not limited thereto. For example, in additional
example embodiments, the sound detector side reproducing unit 218 may reproduce
the hearable data in any way that allows the user 100 to recognize the hearable data.
For example, the sound detector side reproducing unit 218 may reproduce the hearable
data as an air conducting signal, which is transmitted to the user 100 through the air, or
a bone conducting signal, which is transmitted to the user 100 through bone (for
example, the user’s skull), but alternative embodiments are not limited to the foregoing
methods of reproducing the hearable data.

As described above, the sound detector side controller 214 determines which
hearable data from among the first hearable data and the second hearable data is
transmitted to the sound detector side reproducing unit 218. However, the present em-
bodiments are not limited thereto and the terminal side controller 222 may determine
which hearable data from among the first hearable data and the second hearable data is
transmitted to the sound detector side reproducing unit 218, as will be described more
fully later.

Another example embodiment will now be described in greater detail with reference
to FIGS. 2 and 4.

In one or more example embodiments, control data, which is stored in the portable
terminal 110, is transmitted to the first sound detector 121 and/or the second sound
detector 122 through the body of the user 100 (e.g., using a BAN), and operational or
other parameters of the first sound detector 121 and/or the second sound detector 122
are set according to the transmitted control data, as will be described in greater detail
below.

The terminal side storage unit 224 stores the control data. As used herein, “control
data” denotes information including at least one of sound detector information, user in-
formation and hearable data edit information.

Specifically, sound detector information denotes various setting information and/or
state information corresponding to the first sound detector 121 and/or the second sound
detector 122. More specifically, for example, the sound detector information may
include volume information of the first sound detector 121 and/or the second sound
detector 122, information regarding an operation mode of the first sound detector 121
and/or the second sound detector 122, fitting information of the first sound detector

121 and/or the second sound detector 122 (e.g., information relating to how the first
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sound detector 121 and/or the second sound detector 122 reproduces hearable data, and
information adaptively set to the hearing ability of the user 100 in consideration of a
hearing test performed for the user 100), information relating to remaining battery
charge of the first sound detector 121 and/or the second sound detector 122, and in-
formation corresponding to an up-to-date record of previous and/or current operations
of the first sound detector 121 and/or the second sound detector 122.

The user information denotes personal information pertaining to the user 100
wearing the first sound detector 121 and/or the second sound detector 122. The
personal information for the user 100 wearing the first sound detector 121 and/or the
second sound detector 122 may include, for example, the results of the hearing test, but
alternative example embodiments are not limited thereto.

The hearable data edit information may include equalization setting information,
including compensation gain corresponding to an audiogram of the user 100, for
example, and also may include information existing in control data, which corresponds
to any type of hearable data. Specifically, for example, when the first sound detector
121 and/or the second sound detector 122 converts hearable data using a previously-
determined method and then reproduces the converted hearable data, the hearable data
edit information may include the previously-determined method.

In one or more embodiments, the control data is data to control the first sound
detector 121 and/or the second sound detector 122. As described above, the control
data may include data for controlling volume, for controlling gain regarding frequency,
updating fitting information regarding degree of hearing loss of the user 100 (e.g.,
hearing impairments), and for controlling sound beam forming of the sensing unit 210,
but are not limited thereto.

When the user 100 desires to transmit the control data stored in the terminal side
storage unit 224 to the first sound detector 121 and/or the second sound detector 122,
the user 100 manipulates the manipulating unit 228, and the terminal side controller
222 recognizes the manipulation, reads the control data from the terminal side storage
unit 224 according to the recognition, and transmits the read control data to the
terminal side transmitter/receiver 220. The terminal side transmitter/receiver 220
transmits the control data to the sound detector side transmitter/receiver 212 through
the body of the user 100. Thus, the sound detector side transmitter/receiver 212
receives the control data from the terminal side transmitter/receiver 220 through the
body of the user 100.

As aresult, an operation of the first sound detector 121 and/or the second sound
detector 122 is set according to the control data received from the portable terminal
110. In addition, existing setting information associated with the first sound detector

121 and/or the second sound detector 122 may be updated according to the received
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control data.

Accordingly, in an example embodiment, when the user 100 of the first sound
detector 121 and/or the second sound detector 122 changes, e.g., a new/different user
takes the first sound detector 121 and/or the second sound detector 122, and the new
user has their own portable terminal, which stores the new user’s own customized
control data, the control data stored in the portable terminal is used to update the
setting information of the first sound detector 121 and/or the second sound detector
122 to be optimized for the new user.

Another example embodiment will now be described in greater detail with reference
to FIGS. 2 and 5.

In one or more embodiments, the second hearable data and control data are
transmitted to the first sound detector 121 and/or the second sound detector 122 from
the portable terminal 110 through the body of the user 100, and the first sound detector
121 and/or the second sound detector 122 reproduces at least a portion of the
transmitted second hearable data and the hearable data sensed by the first sound
detector 121 and/or the second sound detector 122, as will be described in further
detail below.

The sensing unit 210 senses the first hearable data from outside the first sound
detector 121 and/or the second sound detector 122. At least one of the sound detector
side storage unit 216 and the terminal side storage unit 224 stores the control data that
corresponds to the first hearable data. If the terminal side storage unit 224 stores the
control data that corresponds to the first hearable data, the control data may be
transmitted to the sound detector side transmitter/receiver 212 through the body of the
user 100. Here, the control data stored in the sound detector side storage unit 216 may
be updated according to the control data received from the portable terminal 110. Ac-
cordingly, the sound detector side controller 214 may convert the first hearable data by
using the control data that corresponds to the first hearable data stored in any one of
the sound detector side storage unit 216 and the terminal side storage unit 224.

The terminal side storage unit 224 may store the second hearable data and the control
data that corresponds to the second hearable data. The control data that corresponds to
the second hearable data may also be stored in the sound detector side storage unit 216
of the first sound detector 121 and/or the second sound detector 122.

In the present embodiment, it is assumed that the second hearable data is MP3 audio/
sound data. When the user 100 desires to hear any hearable data from among the
second hearable data stored in the terminal side storage unit 224 through the first sound
detector 121 and/or the second sound detector 122, the user 100 manipulates the ma-
nipulating unit 228, and the terminal side controller 222 recognizes the manipulation,

reads the second hearable data and control data corresponding to the recognition from
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the terminal side storage unit 224, and transmits the read second hearable data and the
read control data to the terminal side transmitter/receiver 220. The terminal side
transmitter/receiver 220 transmits the second hearable data and the control data to the
sound detector side transmitter/receiver 212 through the body of the user 100, e.g., via
the BAN. The sound detector side transmitter/receiver 212 receives the second
hearable data and the control data from the terminal side transmitter/receiver 220
through the body of the user 100.

When the first hearable data sensed by the sensing unit 210 and the second hearable
data are simultaneously received, the sound detector side controller 214 determines
which of the first and second hearable data is transmitted to the sound detector side re-
producing unit 218, e.g., whether the user 100 will hear only the first hearable data
sensed by the sensing unit 210, only the second hearable data received from the
terminal side transmitter/receiver 220, or both the first hearable data sensed by the
sensing unit 210 and the second hearable data received from the terminal side
transmitter/receiver 220, according to the portable terminal 110 being manipulated.
Thus, in one or more example embodiments, the sensing unit 210 may sense and
record hearable data, while simultaneously transmitting hearable data to the sound
detector side reproducing unit 218.

When it is determined that the second hearable data received from the terminal side
transmitter/receiver 220 is transmitted to the sound detector side reproducing unit 218,
the sound detector side controller 214 stores the control data corresponding to the
second hearable data received from the terminal side transmitter/receiver 220 in the
sound detector side storage unit 216.

The sound detector side reproducing unit 218 reproduces the appropriate hearable
data transmitted by the sound detector side controller 214. If the hearable data received
by the sound detector side controller 214 is the second hearable data transmitted from
the terminal side transmitter/receiver 220 and the control data (e.g., only hearable data
edit information) corresponding to the second hearable data, the second hearable data
is stored in the sound detector side storage unit 216 along with the control data, and the
sound detector side controller 214 converts the second hearable data according to the
control data corresponding to the second hearable data and the sound detector side re-
producing unit 218 reproduces the converted second hearable data. The sound detector
side reproducing unit 218 according to one or more embodiments may include a
speaker (not shown).

If the sound detector side controller 214 determines to transmit the first hearable data
sensed by the sensing unit 210 to the sound detector side reproducing unit 218, the
sound detector side controller 214 converts the first hearable data according to the

control data corresponding to the first hearable data stored in at least any one of the
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sound detector side storage unit 216 and the terminal side storage unit 224, and the
sound detector side reproducing unit 218 reproduces the converted first hearable data.

The sound detector side controller 214 determines which hearable data between the
first hearable data and the second hearable data is transmitted to the sound detector
side reproducing unit 218. However, the present embodiment is not limited thereto and
the terminal side controller 222 may determine which hearable data between the first
hearable data and the second hearable data is transmitted to the sound detector side re-
producing unit 218, as will be described more fully later.

Another example embodiment will now be described in greater detail with reference
to FIGS. 2 and 6.

In an example embodiment, the sound detector 121 or 122 transmits first hearable
data to the portable terminal 110 through the body of the user 100, and the portable
terminal 110 reproduces the transmitted first hearable data, as will be described in
further detail below.

When the user 100 manipulates the portable terminal 110 to receive the first hearable
data from the sound detector 121 or 122, the terminal side controller 222 recognizes
the manipulation and allows the terminal side transmitter/receiver 220 to receive the
first hearable data from the sound detector side transmitter/receiver 212 according to
the recognition. In one or more embodiments, the hearable data received by the
terminal side transmitter/receiver 220 may be first hearable data that was previously
stored in the sound detector side storage unit 216.

When the terminal side transmitter/receiver 220 receives the first hearable data from
the sound detector side transmitter/receiver 212, the terminal side storage unit 224
stores the first received hearable data.

The terminal side controller 222 converts the received first hearable data into
hearable data having a format that is recognizable by the portable terminal 110, e.g.,
into second hearable data. The terminal side storage unit 224 may store the first
hearable data before it is converted, or, alternatively, may store the second hearable
data that has been converted by the terminal side controller 222.

For example, the first hearable data sensed in the sensing unit 210 of the first sound
detector 121 and/or the second sound detector 122 may be stored in the terminal side
storage unit 224 of the portable terminal 110. Here, the first hearable data may be
stored in the terminal side storage unit 224 by being converted into a format (for
example, a MP3 file format) so as to be reproduced in the terminal side reproducing
unit 226.

The terminal side reproducing unit 226 reproduces the second hearable data
converted by the terminal side controller 222. The terminal side reproducing unit 226

may include a speaker (not shown).
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Another example embodiment will now be described in greater detail with reference
to FIGS. 2 and 7.

In an example embodiment, the sound detector 121 or 122 transmits control data to
the portable terminal 110 through the body of the user 100, as will be described in
further detail below.

When the user 100 manipulates the portable terminal 110 to receive the control data
from the sound detector 121 or 122, the terminal side controller 222 recognizes the ma-
nipulation and allows the terminal side transmitter/receiver 220 to receive the control
data from the sound detector side transmitter/receiver 212 according to the recognition.
In one or more embodiments, the control data includes sound detector information and/
or user information, but additional example embodiments are not limited thereto.

When the terminal side transmitter/receiver 220 receives the control data from the
sound detector side transmitter/receiver 212, the terminal side storage unit 224 stores
the received control data. Accordingly, the control data previously stored in the
terminal side storage unit 224 may be updated.

Thus, according to at least one example embodiment, when the user 100 desires to
replace one or more of the sound detectors 121 and 122, the control data stored in the
sound detector 121 or 122 may be temporarily stored in the portable terminal 110
before replacing the sound detectors 121 and/or 122. Then, after replacing the sound
detectors 121 and/or 122, the user 100 manipulates the portable terminal 110 to
provide the control data, previously stored in the portable terminal 110, to the re-
placement sound detector(s). For example, the user 100 may manipulate the terminal as
described above with reference to the example embodiment shown in FIG. 4. Ac-
cordingly, the user 100 may conveniently begin using the replacement sound
detector(s) as usual after the replacement, e.g., without having to manually reenter the
control data that was stored in the sound detector 121 or 122 that was removed during
the replacement.

Another example embodiment will now be described in greater detail with reference
to FIGS. 2 and 8.

In an example embodiment, the sound detector 121 or 122 transmits hearable data
and control data to the portable terminal 110 through the body of the user 100, and the
portable terminal 110 reproduces the transmitted hearable data, as will be described in
greater detail below.

Specifically, when the user 100 manipulates the portable terminal 110 to receive
hearable data and control data from the sound detector 121 or 122, the terminal side
controller 222 recognizes the manipulation and allows the terminal side transmitter/
receiver 220 to receive the hearable data and the control data from the sound detector

side transmitter/receiver 212 according to the recognition. The received hearable data
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may be the first hearable data, sensed in the sensing unit 210, or, alternatively, may be
hearable data previously stored in the sound detector side storage unit 216. In an em-
bodiment, the control data includes at least one of sound detector information, user in-
formation and hearable data edit information, as were described in greater detail above.

When the terminal side transmitter/receiver 220 receives both the hearable data and
the control data from the sound detector side transmitter/receiver 212, the terminal side
storage unit 224 stores both the received hearable data and the control data therein.

The terminal side controller 222 converts the hearable data and the control data
received in the terminal side transmitter/receiver 220 into hearable data and control
data having a format that is recognizable by the portable terminal 110. The terminal
side storage unit 224 may store hearable data and control data that are not converted,
or, alternatively, may store hearable data and control data that have been converted by
the terminal side controller 222. As described above, the format that is recognizable by
the portable terminal 110 may be a MP3 file format.

The terminal side reproducing unit 226 reproduces the hearable data converted by the
terminal side controller 222. In one or more embodiments, the control data corresponds
to the hearable data to be reproduced, as described above, and the terminal side
controller 222 converts the hearable data according to the control data and thereafter
the terminal side reproducing unit 226 reproduces the converted hearable data. The
terminal side reproducing unit 226 may include a speaker (not shown).

Another example embodiment will now be described in greater detail with reference
to FIGS. 2 and 9.

In an example embodiment, a sound detector system includes a first sound detector
121 and a second sound detector 122, and control data (e.g., sound detector in-
formation) from one of the first sound detector 121 and the second sound detector 122,
which are worn on the user’s ears, is updated according to control data from the other
sound detector of the first sound detector 121 and the second sound detector 122, as
will now be described in further detail.

When the sensing unit 210 of one sound detector (for example, the first sound
detector 121 on the left side) senses a volume level of outside hearable data, e.g., the
first hearable data, the sound detector side controller 214 of the sound detector 121
updates control data (e.g., sound detector information) stored in the sound detector side
storage unit 216 and setting information of the sound detector 121 is updated based on
the control data. Specifically, for example, an operation mode of the sound detector
121 or 122 is adaptively determined according to a noise environment (determined, for
example, by the volume level) outside the sound detector 121 or 122. Thus, when a
relatively loud noise is suddenly sensed in the sound detector 121 on the left side,

sound detector information included in the sound detector 121 on the left side is
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updated in response to the loud noise, and the operation mode of the sound detector
121 on the left side is updated accordingly. For example, the volume level of the sound
heard by the user 100 through the sound detector 121 decreases. That is, the noise level
heard by the user 100 may be adaptively adjusted.

When the setting information of the sound detector 121 on the left side is updated,
the sound detector side controller 214 in the sound detector 121 on the left side allows
the sound detector side transmitter/receiver 212 to transmit the updated control data
(e.g., the sound detector information) to the sound detector side transmitter/receiver
212 in the second sound detector 122 (on the right side) through the body of the user
100. Accordingly, the sound detector side controller 214 in the sound detector 122 on
the right side updates control data (sound detector information) stored in the sound
detector side storage unit 216 according to the control data (the sound detector in-
formation) received in the sound detector side transmitter/receiver 212 of the sound
detector 122 on the right side. Thus, setting information of the sound detector 122 on
the right side is updated adaptively to the setting information of the sound detector 121
on the left side. For example, when the loud noise is suddenly sensed in the sound
detector 121 on the left side, the operation mode of the sound detector 121 on the left
side is changed, and the sound detector 122 on the right side may be changed im-
mediately based on the sound detector 121 on the left side to prevent adversely
affecting the hearing ability of the user 100. According to one or more embodiments,
when the control data (e.g., the sound detector information) stored in the sound
detector side storage unit 216 of the sound detector 121 on the left side is updated, the
operation mode of the sound detector 121 on the left side is changed, and the sound
detector side transmitter/receiver 212 of the sound detector 121 on the left side
transmits the updated control data to the sound detector side transmitter/receiver 212 of
the sound detector 122 on the right side, so that the sound detector 122 on the right side
updates the control data (the sound detector information) stored in the sound detector
side storage unit 216 of the sound detector 122 on the right side to change the
operation mode of the sound detector 122 on the right side, as well. Thus, since the
sound detector 121 on the left side transmits control data to the sound detector 122 on
the right side through the body of the user 100 without using or requiring any wire or
wires, the data is transmitted efficiently and accurately (e.g., with a bit error rate less
than about 10-3).

Thus, according to the example embodiments described herein with reference to
FIGS. 2 through 9, data communication is performed between the sound detectors 121
and/or 122 and the portable terminal 110, as well as between the sound detector 121
(on the left side) and the sound detector 122 (on the right side). The abovementioned
data communications are performed through the body of the user 100, e.g., the BAN,



WO 2010/087632 PCT/KR2010/000528

[98]

[99]

[100]

[101]

[102]

[103]

18

without requiring any wires or RF communications.

As such, according to the example embodiments described herein, communication is
efficiently performed, using substantially reduced amounts of electric power, between
the first sound detector 121 and the second detector 122 and between the portable
terminal 110 and the sound detector 121 and/or the sound detector 122. Moreover, one
or more example embodiments include an error correction method or device, such as
an error correcting encoder (not shown), for example. In addition, example em-
bodiments require substantially less electric power than transmitting wirelessly using a
conventional method, such as radio frequency (“RF”) communications, for example.
Specifically, in an example embodiment, the power consumption is from only about 1
milliwatt (mW) to about 2 mW, whereas the power consumption of a conventional RF
communication method is from at least about 10 mW to about 30 mW or more.

A method of determining a reproduction mode of the first sound detectors 121 and/or
second sound detector 122 in the terminal side controller 222 according to another em-
bodiment of the present invention is described below.

In addition, in a sound reproducing system including the first sound detector 121
and/or the second sound detector 122 and the portable terminal 110, the first sound
detector 121 and/or the second sound detector 122 may adaptively control a re-
production mode by referring to the control data received from the portable terminal
110 and thus hearable data may be reproduced. Here, the reproduction mode according
to one or more example embodiments denotes how the hearable data is reproduced in
the first sound detector 121 and/or the second sound detector 122 and may be de-
termined by the control data described above.

More specifically, the sensing unit 210 included in the first sound detector 121 and/or
the second sound detector 122 senses the first hearable data from the outside of the
first sound detector 121 and/or the second sound detector 122.

The terminal side controller 222 of the portable terminal 110 determines a re-
production mode in correspondence to the manipulation of the portable terminal 110
by the user 100. Here, the second hearable data may be previously stored in the
terminal side storage unit 224 or may be received from the outside of the portable
terminal 110. For example, the second hearable data may be MP3 audio/sound data
that is previously stored in the portable terminal 110 or audio/sound of a call received
in the portable terminal 110. If the second hearable data is reproduced through the first
sound detector 121 and/or the second sound detector 122, the second hearable data
may be transmitted to the first sound detector 121 and/or the second sound detector
122 from the portable terminal 110 through the BAN.

The terminal side transmitter/receiver 220 of the portable terminal 110 transmits the

control data according to the reproduction mode determined in the terminal side
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controller 222 to the first sound detector 121 and/or the second sound detector 122
only by using the BAN and the sound detector side reproducing unit 218 of the first
sound detector 121 and/or the second sound detector 122 reproduces at least one
hearable data between the first hearable data and the second hearable data by referring
to the control data.

The reproduction mode determined in the terminal side controller 222 of the portable
terminal 110 may be one selected from the group consisting of a mode for reproducing
the first hearable data, a mode for reproducing the second hearable data, and a mode
for simultaneously reproducing the first hearable data and the second hearable data.

The reproduction mode may be determined based on the manipulation of the portable
terminal 110 by the user 100 or may be determined based on predetermined rules.
When the first sound detector 121 and/or the second sound detector 122 is a hearing
aid and the portable terminal 110 is a mobile phone, the user 100 may manipulate the
manipulating unit 228 of the portable terminal 110 and determine the reproduction
mode, if the user 100 wearing the first sound detector 121 and/or the second sound
detector 122 receives a call in the portable terminal 110. For example, the user 100
may select at least one data to be reproduced from between the first hearable data
sensed in the first sound detector 121 and/or the second sound detector 122 and the
second hearable data from the portable terminal 110 by manipulating the manipulating
unit 228 and the terminal side controller 222 of the portable terminal 110 may
determine the reproduction mode according to the selection of the user 100. However,
if the predetermined rules exist in the portable terminal 110, the reproduction mode
may be automatically determined by the terminal side controller 222 of the portable
terminal 110 without the selection of the user 100.

In addition, if the reproduction mode determined by the terminal side controller 222
of the portable terminal 110 is the mode for simultaneously reproducing the first
hearable data and the second hearable data, the terminal side controller 222 of the
portable terminal 110 may further determine setting information for reproducing each
of the first hearable data and the second hearable data.

Accordingly, the sound detector side controller 214 of the first sound detectors 121
and/or second sound detector 122 converts the hearable data reproduced in the first
sound detectors 121 and/or second sound detector 122 according to the control data by
referring to the reproduction mode determined in the portable terminal 110. For
example, the sound detector side controller 214 may adjust the volume level for re-
producing the first hearable data by referring to the reproduction mode.

For example, if the reproduction mode is a simultaneous reproduction and the
volume level of the first hearable data sensed in the sensing unit 210 of the first sound

detectors 121 and/or second sound detector 122 is great, the sound detector side
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controller 214 converts the first hearable data so as to decrease the volume level of the
first hearable data. Accordingly, the second hearable data may be prevented from being
unrecognized by the user 100 due to reproduction of the first hearable data.

FIG. 3 is a flowchart illustrating an example embodiment of a method of controlling
data using a BAN and is described with reference to FIG. 2 below. The second
hearable data according to the present embodiment is described as data stored in the
portable terminal 110. However, the present embodiment is not limited thereto.

Referring to FIGS. 2 and 3, in operation 310, the sound detector 121 or 122 senses
hearable data from outside the sound detector 121 or 122 (e.g., the first hearable data).

In operation 312, the user 100 manipulates the portable terminal 110 and, in
operation 314, the portable terminal 110 reads the second hearable data according to
the portable terminal 110 manipulated in operation 312.

In operation 316, the portable terminal 110 transmits the second hearable data (read
in operation 314) to the sound detector 121 or 122 through the body of the user 100.

In operation 318, the sound detector 121 or 122 determines which of the data from
among the second hearable data (transmitted in operation 316) and the first hearable
data (sensed in operation 310) is to be reproduced, according to the manipulation of the
portable terminal 110. More specifically, for example, when the user 100 manipulates
the portable terminal 110 to reproduce the first hearable data sensed in operation 310,
the sound detector 121 or 122 determines that the hearable data sensed in operation
310 is to be reproduced.

Thus, when it is determined in operation 318 that both the second hearable data
transmitted in operation 316 and the first hearable data sensed in operation 310 are to
be reproduced, for example, the sound detector 121 or 122 reproduces both the second
hearable data transmitted in operation 316 and the first hearable data sensed in
operation 310 (operation 320).

On the other hand, when it is determined in operation 318 that only the second
hearable data transmitted in operation 316 is to be reproduced, the sound detector 121
or 122 reproduces only the second hearable data (operation 322).

Conversely, when it is determined in operation 318 that only the first hearable data
sensed in operation 310 is to be reproduced, the sound detector 121 or 122 reproduces
only the first hearable data (operation 324).

FIG. 4 is a flowchart illustrating another example embodiment of a method of con-
trolling data using a BAN.

Referring to FIGS. 2 and 4, in operation 410, the user 100 manipulates the portable
terminal 110 and, in operation 412, the portable terminal 110 reads control data
according to the portable terminal 110 manipulated in operation 410.

The portable terminal 110 transmits the control data read in operation 412 to the
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sound detector 121 or 122 through the body of the user 100 (operation 414).

In operation 416, setting information of the sound detector 121 or 122 is updated,
according to the control data transmitted in operation 414.

FIG. 5 is a flowchart illustrating still another example embodiment of a method of
controlling data using a BAN. The second hearable data according to the present em-
bodiment is described as data stored in the portable terminal 110. However, the present
embodiment is not limited thereto.

Referring to FIGS. 2 and 5, in operation 510, the sound detector 121 or 122 senses
first hearable data from outside the sound detector 121 or 122.

In operation 512, the user 100 manipulates the portable terminal 110, In operation
514, the portable terminal 110 reads second hearable data and control data according to
the portable terminal 110 being manipulated in operation 512.

In operation 516, the portable terminal 110 transmits the second hearable data and
the control data read in operation 514 to the sound detector 121 or 122 through the
body of the user 100.

The sound detector 121 or 122 determines which of the data between the second
hearable data transmitted in operation 516 and the first hearable data sensed in
operation 510 is to be reproduced according to the portable terminal 110 being
operated (operation 518).

In operation 520, when it is determined in operation 518 that both the second
hearable data transmitted in operation 516 and the first hearable data sensed in
operation 510 are to be reproduced, the sound detector 121 or 122 converts the second
hearable data transmitted in operation 516 according to the control data transmitted in
operation 516 and reproduces the converted second hearable data. Simultaneously, the
sound detector 121 and/or 122 converts the first hearable data sensed in operation 510
according to the control data that corresponds to the first hearable data and reproduces
the converted first hearable data. Here, the control data that corresponds to the first
hearable data may be stored in any one of the sound detector side storage unit 216 and
the terminal side storage unit 224.

When it is determined in operation 518 that only the second hearable data transmitted
in operation 516 is to be reproduced, the sound detector 121 or 122 converts the second
hearable data transmitted in operation 516 according to the control data transmitted in
operation 516 and reproduces the converted second hearable data (operation 522).

In operation 524, when it is determined in operation 518 that only the first hearable
data sensed in operation 510 is to be reproduced, the sound detector 121 and/or 122
converts the first hearable data according to the control data that corresponds to the
first hearable data and reproduces the converted first hearable data. Here, the control

data that corresponds to the first hearable data may be stored in any one of the sound
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detector side storage unit 216 and the terminal side storage unit 224.

FIG. 6 is a flowchart illustrating another example embodiment of a method of con-
trolling data using a BAN.

Referring to FIGS. 2 and 6, in operation 610, the user 100 manipulates the portable
terminal 110.

The sound detector 121 or 122 transmits first hearable data, according to the ma-
nipulation of the portable terminal 110 in operation 610, to the portable terminal 110
through the body of the user 100 (operation 612).

In operation 614, the portable terminal 110 converts the first hearable data
transmitted in operation 612 into a format recognizable by the portable terminal 110.

In operation 616, the portable terminal 110 reproduces the hearable data (converted
in operation 614).

FIG. 7 is a flowchart illustrating yet another example embodiment of a method of
controlling data using a BAN.

Referring to FIGS. 2 and 7, the user 100 manipulates the portable terminal 110
(operation 710).

The sound detector 121 or 122 transmits control data according to the portable
terminal 110 (manipulated in operation 710) to the portable terminal 110 through the
body of the user 100 (operation 712).

In operation 714, the portable terminal 110 stores the control data transmitted in
operation 712.

FIG. 8 is a flowchart illustrating an additional example embodiment of a method of
controlling data using a BAN.

Referring to FIGS. 2 and 8, in operation 810, the user 100 manipulates the portable
terminal 110.

The sound detector 121 or 122 transmits hearable data and control data according to
the portable terminal 110 (manipulated in operation §10) to the portable terminal 110
through the body of the user 100 (operation 812).

The portable terminal 110 converts the hearable data and the control data transmitted
in operation 812 into a format recognizable by the portable terminal 110 (operation
814).

The portable terminal 110 converts the hearable data, the format of which is
converted in operation 814, according to the control data, the format of which is
converted in operation 814 (operation 816).

In operation 818, the portable terminal 110 reproduces the hearable data, the format
of which is converted in operation 816.

FIG. 9 is a flowchart illustrating still another example embodiment of a method of

controlling data using a BAN.
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Referring to FIGS. 2 and 9, in operation 910, control data (such as sound detector in-
formation, for example) of one sound detector (e.g., the sound detector 121 on the left
side) is updated.

In operation 912, the sound detector 121 (on the left side) transmits the control data
updated in operation 910 to the other sound detector (e.g., to the sound detector 122 on
the right side) through the body of the user 100.

The sound detector 122 (on the right side) updates the control data (the sound
detector information) previously stored therein according to the control data
transmitted in operation 912 (operation 914).

Referring to FIG. 10, which is a block diagram of a portable terminal 110 according
to an additional example embodiment, the terminal side transmitter/receiver 220 may
be disposed separate from the portable terminal 110. In addition, the terminal side
controller 222 and the terminal side transmitter/receiver 220 may be included in one
combined unit, and the combined unit may be disposed separate from the portable
terminal 110.

Further, the terminal side transmitter/receiver 220 may further include electrodes
1001 and 1002. When the terminal side transmitter/receives 220 is attached to the
protable terminal 110, the electrodes 1001 and 1002 may be electrically connected to
electrodes 1003 and 1004 disposed (e.g., mounted) on the portable terminal 110.

For example, if the portable terminal 110 does not support a function of body area
network, the terminal side transmitter/receiver 220 including electrodes 1001 and 1002
is attached to the portable terminal 110, thus, the portable terminal 110, which does not
support the function of body area network, may support the function of body area
network by using the electrodes 1001 and 1002 included in the terminal side
transmitter/receiver 220. If the portable terminal 110 supports the function of body
area network, e.g., the portable terminal 110 includes electrodes 1003 and 1004 as
described in FIG. 10, the portable terminal 110 may support the function of body area
network by using the electrodes 1003 and 1004.

The portable terminal 110 communicates with the left side detector 121 (FIG. 1) and/
or the right side detector 122 (FIG. 1) through the body of the user 100 (FIG. 1) by
using the electrodes 1001 and 1002 or 1003 and 1004. Specifically, the left side
detector 121 and/or the right side detector 122 communicate with the portable terminal
110 through the body of the user 100, when the user 100 touches, or is close to
electrodes 1001 and 1002 or 1003 and 1004.

FIG. 11 is a flowchart illustrating a method of determining hearable data reproduced
in the first sound detector 121 and/or the second sound detector 122 which com-
municate with the portable terminal 110. The method of determining hearable data re-

produced in the first sound detector 121 and/or the second sound detector 122 which
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communicate with the portable terminal 110 includes operations processed in sequence
in the first sound detector 121 and/or the second sound detector 122 and the portable
terminal 110. Accordingly, if any details are omitted, the detailed description with
respect to the first sound detector 121 and/or the second sound detector 122 and the
portable terminal 110 in FIG. 2 may be applied to the method of determining hearable
data reproduced in the first sound detector 121 and/or the second sound detector 122
which communicate with the portable terminal 110.

In operation 1101, the sensing unit 210 of the first sound detector 121 and/or the
second sound detector 122 senses the first hearable data from the outside of the first
sound detector 121 and/or the second sound detector 122.

In operation 1102, the terminal side controller 222 of the portable terminal 110 or the
sound detector side control 214 of the first sound detector 121 and/or the second sound
detector 122 determines a reproduction mode for reproducing at least one hearable data
from the first hearable data and second hearable data in correspondence to the ma-
nipulation of the portable terminal 110 by the user 100.

FIG. 12 is a flowchart illustrating a method of controlling the first sound detector 121
and/or the second sound detector. The method of controlling the first sound detector
121 and/or the second sound detector includes operations processed in sequency in the
first sound detector 121 and/or the second sound detector 122 and the portable terminal
110. Accordingly, if any details are omitted, the detailed description with respect to the
first sound detector 121 and/or the second sound detector 122 and the portable terminal
110 in FIG. 2 may be applied to the method of controlling the first sound detector 121
and/or the second sound detector 122.

In operation 1201, the sound detector side transmitter/receiver 212 of the first sound
detector 121 and/or the second sound detector 122 receives control data, which
controls the sound detector, from the portable terminal 110 according to a ma-
nipulation of the portable terminal 110 by the user 100 by using a body area network
(BAN).

In operation 1202, the sound detector side controller 214 of the first sound detector
121 and/or the second sound detector 122 sets the first sound detector 121 and/or the
second sound detector 122 based on the received control data.

Thus, the user 100 may conveniently determine the reproduction mode of the first
sound detector 122 and/or the second sound detector 122 by manipulating the portable
terminal 110.

In one or more additional example embodiments, a computer program product for
executing the embodiments of methods described herein includes a computer readable
computer program code stored in a computer readable recording medium. Examples of

the computer readable recording medium include, but are not limited to, magnetic
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storing media, such as read only memory (“ROM?”), floppy disks and hard disks, as
well as optical readable media, such as compact-disc-ROMs (“CD-ROMs”) and digital
versatile discs (“DVDs”).

[160] The general inventive concept should not be construed as being limited to the em-
bodiments set forth herein. Rather, the example embodiments described herein are
provided so that this disclosure will be thorough and complete and will fully convey
the concept of the general inventive concept to those of ordinary skill in the art. De-
scriptions of aspects within each example embodiment should be considered as
available for other aspects in other example embodiments.

[161] In addition, while the general inventive concept has been particularly shown and
described herein with reference to example embodiments thereof, it will be understood
by those of ordinary skill in the art that various changes in form and details may be
made therein without departing from the spirit or scope of the present invention as

defined by the following claims.
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Claims

A sound detector which communicates with a portable terminal, the sound
detector comprising:

a sound detector side transmitter/receiver which communicates with the portable
terminal according to a manipulation of the portable terminal by a user;

a sound detector side controller connected to the sound detector side transmitter/
receiver; and

a sound detector side reproducing unit connected to the sound detector side
controller and which reproduces data received from the sound detector side
controller,

wherein the sound detector side transmitter/receiver communicates with the
portable terminal using a body area network (BAN) of the user.

The sound detector of claim 1, further comprising a sensing unit connected to the
sound detector side controller and which senses first hearable data from outside
the sound detector and the portable terminal.

The sound detector of claim 2, wherein

the sound detector side transmitter/receiver receives second hearable data from
the portable terminal, and

the sound detector side controller transmits at least one of the first hearable data
and the second hearable data to the sound detector side reproducing unit
according to the manipulation of the portable terminal by the user.

The sound detector of claim 1, wherein the sound detector further comprises one
of a headset and a hearing aid.

The sound detector of claim 1, wherein the data comprises hearable data.

The sound detector of claim 1, wherein

the sound detector side transmitter/receiver receives hearable data and control
data from the portable terminal, and

the sound detector side controller converts the hearable data according to the
control data to generate converted hearable data, and

the sound detector side reproducing unit reproduces the converted hearable data.
The sound detector of claim 6, wherein the control data comprises at least one of
sound detector information, user information and hearable data edit information.
The sound detector of claim 1, further comprising a sound detector side storage
unit.

The sound detector of claim 8, wherein data stored in the sound detector side
storage unit is updated according to the manipulation of the portable terminal.

The sound detector of claim 1, wherein an operation mode of the sound detector
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is set according to control data received from the portable terminal.

The sound detector of claim 1, wherein the sound detector is worn on an ear of
the user.

The sound detector of claim 1, wherein the sound detector side reproducing unit
reproduces the data by transmitting the data using one of air conduction and bone
conduction.

A method of controlling a sound detector, the method comprising:

receiving control data, which controls the sound detector, from a portable
terminal according to a manipulation of the portable terminal by a user by using
a body area network (BAN); and

setting the sound detector based on the received control data.

The method of claim 13, further comprising:

sensing first hearable data in the sound detector from outside the sound detector
and the portable terminal.

The method of claim 14, further comprising receiving second hearable data from
the portable terminal, selecting at least one of the sensed first hearable data and
the received second hearable data according to the manipulation of the portable
terminal, and reproducing the selected data.

The method of claim 13, further comprising converting hearable data to be re-
produced in the sound detector according to the control data.

The method of claim 16, wherein the control data comprises at least one of sound
detector information, user information and hearable data edit information.

A sound detector system comprising:

a first sound detector comprising:

a sound detector side controller;

a sound detector side transmitter/receiver; and

a sensing unit which senses hearable data; and

a second sound detector, wherein

the sound detector side controller updates control data of the first sound detector
according to the hearable data sensed by the sensing unit to generate updated
control data, and

the sound detector side transmitter/receiver communicates the updated control
data to the second sound detector using a body area network (BAN) of a user.
The sound detector system of claim 18, wherein an operation mode of at least
one of the first sound detector and the second sound detector is determined
according to the control data.

The sound detector system of claim 18, wherein the first sound detector further

comprises a sound detector side reproducing unit which reproduces the hearable
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data sensed by the sensing unit.

The sound detector system of claim 20, wherein

the sound detector side controller converts the hearable data according to the
updated control data to generate converted hearable data, and

the sound detector side reproducing unit reproduces the converted hearable data.
A method of controlling data of a sound detector system comprising a first sound
detector and a second sound detector, the method comprising:

sensing hearable data from outside the first sound detector and the second sound
detector to generate sensed hearable data;

updating control data of the first sound detector according to the sensed hearable
data to generate updated control data; and

transmitting the updated control data to the second sound detector using a body
area network (BAN) of a user.

The method of claim 22, wherein an operation mode of the first sound detector is
determined according to the control data.

The method of claim 22, wherein an operation mode of the second sound
detector is determined according to the updated control data.

The method of claim 22, further comprising reproducing the sensed hearable
data.

The method of claim 25, wherein the reproducing the sensed hearable data
comprises:

converting the sensed hearable data according to the updated control data to
generate converted hearable data; and

reproducing the converted hearable data.

A method of determining hearable data reproduced in a sound detector which
communicates with a portable terminal, the method comprising:

sensing first hearable data in the sound detector from the outside of the sound
detector; and

determining a reproduction mode for reproducing at least one of hearable data
from among the first hearable data and second hearable data previously stored in
the portable terminal or received from the outside of the portable terminal in cor-
respondence to a manipulation of the portable terminal by a user.

The method of claim 27, wherein the reproduction mode comprises one selected
from the group consisting of a mode for reproducing the first hearable data, a
mode for reproducing the second hearable data, and a mode for simultaneously
reproducing the first hearable data and the second hearable data.

The method of claim 27, wherein the reproduction mode is determined based on

predetermined rules.
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The method of claim 27, wherein when the reproduction mode is a mode for si-
multaneously reproducing the first hearable data and the second hearable data,
setting information for reproducing each of the first hearable data and the second
hearable data is further determined.

The method of claim 27, wherein the reproduction mode is determined in the
portable terminal, and

the method further comprises transmitting the second hearable data and a control
data according to the reproduction mode determined in the portable terminal to
the sound detector.

The method of claim 31, wherein the transmitting is performed by using a body
area network (BAN).

The method of claim 27, wherein the reproduction mode is determined in the
sound detector, and

the method further comprises transmitting the second hearable data to the sound
detector, if the second hearable data is reproduced in the sound detector
according to the determined reproduction mode.

The method of claim 33, wherein the transmitting is performed by using a body
area network (BAN).

The method of claim 27, further comprising reproducing at least one of the first
hearable data and the second hearable data in the sound detector according to the
determined reproduction mode.

A sound reproducing system comprising:

a sound detector for sensing first hearable data from outside; and

a portable terminal for determining a reproduction mode for reproducing at least
one of the first hearable data and second hearable data previously stored in the
portable terminal or received from outside of the portable terminal in corre-
spondence to manipulation of the portable terminal by a user and transmitting a
control data according to the determined reproduction mode to the sound detector
by using a body area network (BAN),

wherein the sound detector reproduces at least one of the first hearable data and
the second hearable data by referring to the control data received in the sound
detector.

A computer readable recording medium having stored thereon a computer

program for executing any one of the methods of claims 13, 22, and 27.
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