20067091018 A 1|11V 00 O A0 O

WO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
31 August 2006 (31.08.2006)

// S
AP0 00 A A AR

(10) International Publication Number

WO 2006/091018 A1l

(51) International Patent Classification:
HO04B 1/40 (2006.01)

(21) International Application Number:
PCT/KR2006/000618

(22) International Filing Date:
22 February 2006 (22.02.2006)

Korean
English

(25) Filing Language:
(26) Publication Language:
(30) Priority Data:
10-2005-0014702
22 February 2005 (22.02.2005) KR

(71) Applicant (for all designated States except US):
GWANGJU INSTITUTE OF SCIENCE AND TECH-
NOLOGY [KR/KR]; 1 Oryong-dong, Buk-gu, Gwangju
500-712 (KR).

(72) Inventors; and

(75) Inventors/Applicants (for US only): RYU, Je Ha
[KR/KR]; Department of Mechatronics in GIST, 1 Ory-
ong-dong, Buk-gu, Gwangju 500-712 (KR). SEOQ, Chang
Hoon [KR/KR]; Department of Mechatronics in GIST, 1
Oryong-dong, Buk-gu, Gwangju 500-712 (KR). KANG,
Bong Chul [KR/KR]; Department of Mechatronics in
GIST, 1 Oryong-dong, Buk-gu, Gwangju 500-712 (KR).
LEE, Beom Chan [KR/KR]; Department of Mechatronics
in GIST, 1 Oryong-dong, Buk-gu, Gwangju 500-712 (KR).

(74) Agent: LEE, Jea Ryang; 5F Gwangju Small &
Medium Business Support Center, 621-15 Dochen-Dong,
Gwangsan-Gu, Gwangju 506-301 (KR).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KM, KN, KP, KZ, LC, LK, LR, LS, LT, LU, LV, LY,
MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI, NO,
NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK,
SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
VC, VN, YU, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
7ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

with international search report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

(81)

(84)

[Continued on next page]

(54) Title: NOTIFICATION APPARATUS AND METHOD OF RECEIVED INFORMATION USING VIBRATORS AND SYS-

TEM EMPLOYING THE SAME

(57) Abstract:  Provided are
an apparatus and method of
notifying received information
using vibrators and a system
employing the same. The
apparatus includes a wireless
receiving unit receiving a signal
transmitted in a wireless manner
through an antenna, a vibrator
array unit in which a plurality of
vibrators are disposed in a matrix
arrangement and spaced apart
from each other on a substrate,
a driving unit independently
driving the plurality of vibrators,
and a control unit controlling the
driving unit so that the plurality
of vibrators can be selectively
driven according to received
vibrating pattern information if
the vibrating pattern information
corresponding to selective driving
of the plurality of vibrators is

received from the wireless receiving unit. According to the apparatus and method for notifying received information using vibrators
and the system employing the same, various types of information can be expressed so that they can be recognized using a tactile

sense by selectively driving the plurality of vibrators.
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Description

NOTIFICATION APPARATUS AND METHOD OF RECEIVED

[3]

[5]

[6]

[7]

INFORMATION USING VIBRATORS AND SYSTEM

EMPLOYING THE SAME
Technical Field

The present invention relates to an apparatus and method of notifying received in-
formation using vibrators and a system employing the same, and more particularly, to
an apparatus and method of notifying received information using vibrators in which a
plurality of vibrators are selectively driven and received information is notified using a

tactile sense and a system employing the same.

Background Art

As a device-based information notification method, a method in which information
can be recognized through the senses of sight and hearing has been widely used.

In such a method, however, since received information can be recognized through
the sense of sight or the sense of hearing, the sense of sight should be concentrated on
an information notifying medium, and noise pollution may be caused. An information
recognition rate may vary depending on the use environment of a device. Thus, when it
is necessary to notify a device user of confidential information, a tactile sense rather
than the sense of sight or the sense of hearing, should be used in the information
notifying method.

Generally, a mobile phone is configured to notify a user of whether or not a ring
signal is received by vibration or sound through a vibrator or speaker installed in its
main body.

Thus, the user should selectively set the mobile phone in a sound mode and a
vibration mode according to the environment of the mobile phone, to well recognize a
received signal without disturbing persons other than the user.

In a severely noisy environment, however, a received ring signal cannot easily
invite user's attention even in a vibration mode when the mobile phone is put into a
user's bag.

To address the problem, Korean Patent Laid-open Publication No. 2001-0053997
discloses a received informing device for a mobile phone which can inform a user of
whether or not a ring signal is received by vibration derived from a vibrator installed
on the received informing device according to the received wireless signal transmitted
from the mobile phone when the ring signal is received. However, the received
informing device can simply inform the user of whether or not a signal is received and

does not provide information about a caller.
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One among attempts to extend an information expression range is to use symbols in
notifying specific information by varying intermittently (ON/OFF) driving periods for
a single vibrator. However, it is not easy to communicate a received text message,

which is not in a common way of text expression.
Disclosure of Invention
Technical Problem

To solve the above problems, it is an objective of the present invention to provide
an apparatus and method of notifying received information using vibrators in which in-
formation is generated in a variety of vibrating patterns and a user can recognize the

generated information using a tactile sense and a system employing the same.
Technical Solution

To accomplish the above object of the present invention, there is provided a
received information notifying apparatus using vibrators, the apparatus comprising: a
wireless receiving unit that receives a signal transmitted in a wireless manner through
an antenna, a vibrator array unit in which a plurality of spaced-apart vibrators are
disposed on a substrate in a matrix arrangement; a driving unit that independently
drives the plurality of vibrators; and a control unit that controls the driving unit so that
the plurality of vibrators can be selectively driven according to received vibrating
pattern information when the vibrating pattern information corresponding to selective
driving of the plurality of vibrators is received from the wireless receiving unit.

Preferably, the plurality of vibrators are installed to be vibrated in a direction per-
pendicular to the substrate.

In an embodiment of present invention, the wireless receiving unit may have a
built-in Bluetooth module.

In addition, if incoming call notifying information including the vibrating pattern
information corresponding to the selective driving of the plurality of vibrators is
received through the wireless receiving unit from a mobile phone, the control unit
controls the driving unit to selectively drive the plurality of vibrators according to the
received vibrating pattern information.

To achieve the object of the present invention, there is also provided a system for
notifying received information comprising: an apparatus for notifying received in-
formation, the apparatus comprising a plurality of vibrators arranged on a substrate in a
matrix arrangement to be independently vibrated and, if vibrating pattern information
corresponding to selective driving of the plurality of vibrators is received through a
wireless receiving unit, the apparatus selectively driving the plurality of vibrators
according to the vibrating pattern information; and a transmission terminal generating

the vibrating pattern information and transmitting the generated vibrating pattern in-
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formation to the wireless receiving unit.

In an embodiment of present invention, the transmission terminal may be a mobile
phone being configured to set an external vibration notifying mode for transmitting
incoming call notifying information to the received information apparatus by ma-
nipulating a key input unit when a ring signal is received, if a caller's telephone
number included in the received ring signal is registered in a storage unit, the mobile
phone generating vibrating pattern information according to external vibration iden-
tification information preset corresponding to the registered telephone number and
transmitting the incoming call notifying information including the generated vibrating
pattern information to the received information notifying apparatus in a wireless
manner, and wherein the received information notifying apparatus selectively drives
the plurality of vibrators according to the vibrating pattern information when the
incoming call notifying information is received from the mobile phone through the
wireless receiving unit.

Preferably, the mobile phone is configured to register the external vibration iden-
tification information corresponding to the registered telephone number by ma-
nipulating the key input unit.

In addition, if the caller's telephone number included in the received ring signal is
registered in the storage unit of the mobile phone, the mobile phone transmits a
category name written corresponding to the registered telephone number to be included
in the incoming call notifying information as the external vibration identification in-
formation, and wherein the received information notifying apparatus drives the
vibrators corresponding to the category name so that the category name included in the
incoming call notifying information transmitted from the mobile phone can be
recognized by a user's tactile sense.

According to still another aspect of the present invention, there is provided a
method of notifying received information using a plurality of vibrators in a received in-
formation notifying apparatus comprising a wireless receiving unit that receives a
signal transmitted in a wireless manner through an antenna, a vibrator array unit in
which a plurality of spaced-apart vibrators are disposed on a substrate in a matrix ar-
rangement, a driving unit that independently drives the plurality of vibrators, and a
control unit that controls the driving unit so that the plurality of vibrators can be se-
lectively driven according to received vibrating pattern information when the vibrating
pattern information corresponding to selective driving of the plurality of vibrators is
received from the wireless receiving unit, the method comprising determining letters to
be sent which are included in the vibrating pattern information; determining letters to
be expressed which are included in the vibrating pattern information; determining a

degree of driving operations according to the writing sequences of the vibrators cor-
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responding to the writing sequences preset in the letters to be expressed; and se-
quentially driving the vibrators in the determined degree of driving operations while si-
multaneously driving the vibrator that is currently being written and the vibrator that is
to be written next in each degree of driving operations.

Brief Description of the Drawings

FIG. 1 is a schematic perspective view of a system for notifying received in-
formation using vibrators according to an embodiment of the present invention;

FIG. 2 is an exemplary perspective view illustrating a plurality of vibrators are
arranged in a received information notifying apparatus using vibrators shown in FIG.
I;

FIG. 3 is a block diagram of the system for notifying received information shown in
FIG. 1;

FIG. 4 illustrates symbols assigned to each of the vibrators for explaining a method
of expressing information using the received information notifying apparatus shown in
FIG. 2;

FIG. 5 illustrates an example of a writing sequence of the letter "H" using the
vibrators shown in FIG. 4;

FIGS. 6 through 10 illustrate vibrators driven according to degree of driving
operations according to the determined writing sequences when the number "1" is
expressed using the vibrators shown in FIG. 4 for explaining a method of driving
vibrators according to the present invention;

FIG. 11 illustrates a degree of driving operation according to writing sequences
indicated in a cardioid pattern using the vibrators shown in FIG. 4;

FIG. 12 illustrates a system for notifying received information using vibrators
according to another embodiment of the present invention;

FIG. 13 is a block diagram of a mobile phone and a received information notifying
apparatus using vibrators shown in FIG. 12;

FIG. 14 shows an example of a screen display for explaining a process of
registering external vibration identification information when a telephone book is
registered by manipulating a key input unit of the mobile phone shown in FIG. 12; and

FIG. 15 illustrates an example of a data structure of incoming call notifying in-
formation transmitted to the received information notifying vibration apparatus when a
ring signal is received in a case where the mobile phone shown in FIG. 12 is set in an
external vibration notifying mode.

Best Mode for Carrying Out the Invention
The present invention will now be described more fully with reference to the ac-

companying drawings, in which exemplary embodiments of the invention are shown.
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FIG. 1 is a schematic perspective view of a system for notifying received information
using vibrators according to an embodiment of the present invention, FIG. 2 is an
exemplary perspective view illustrating a plurality of vibrators are arranged in a
received information notifying apparatus using vibrators shown in FIG. 1, and FIG. 3
is a block diagram of the system for notifying received information using vibrators
shown in FIG. 1.

Referring to FIGS. 1 through 3, a system for notifying received information using
vibrators includes a transmission terminal 100 and an apparatus 200 for notifying
received information using vibrators, which is to be referred to as the received in-
formation notifying apparatus 200 hereinafter.

The transmission terminal 100 includes an input unit 110, a storage unit 120, a
transmitting unit 130, a display unit 140, and a control unit 180.

The input unit 110 includes a plurality of keys 111 disposed on a main body 101 to
support a variety of functions including inputting and transmitting instructions of
letters or patterns to be sent to the received information notifying apparatus 200.

A variety of methods including a method of inputting information written by a user
using a keypad or touch screen for supporting inputting of general letters, numbers,
and special characters can be applied to the input unit 110.

The transmitting unit 130 transmits vibrating pattern information to be transmitted
through an antenna 131.

The display unit 140 is controlled by the control unit 180 and displays display in-
formation on a display window.

The control unit 180 processes a signal inputted through the input unit 110 and the
vibrating pattern information to be transmitted through the transmitting unit 130.

The received information notifying apparatus 200 includes a wireless receiving unit
210, a control unit 220, a driving unit 230, a storage unit 240, and a vibrator array unit
250. Although not shown, the received information notifying apparatus 200 may use a
battery as a driving power supply.

In the vibrator array unit 250 as an example shown in FIG. 2, a plurality of spaced
apart vibrators 253 are arranged on a substrate 251 in a matrix arrangement.

In the example shown in FIG. 2, the vibrator array unit 250 has a 5 x 5 matrix ar-
rangement in which 25 vibrators 253 are provided.

In the vibrator array unit 250, the arrangement pattern, the gap between each of the
spaced apart vibrators, and the number of vibrators may be appropriately adjusted
according to types of information to be provided for. For example, assuming that in-
formation about direction is to be provided for, to achieve a high tactile sense
recognizing efficiency with respect to the right- and left-hand sides, the vibrators are
preferably spaced a sufficient gap apart from one another.
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To provide for text information, the vibrators are preferably arranged on a sensitive
body part at which the user's sense of touch is particularly high.

A variety of devices that can be independently driven, for example, small vibration
motors, may be used as the vibrators 253.

In addition, the vibration motors may be stood on the substrate 251 so that they can
be vibrated in a direction perpendicular to the substrate 251 to enhance the tactile sense
recognizing efficiency when the vibrators 253 are driven.

Here, the substrate 251 may be a flexible substrate.

The substrate 251 further includes the wireless receiving unit 210, the control unit
220, the driving unit 230, and the storage unit 240.

The driving unit 230 is controlled by the control unit 220 and is electrically
connected to the respective vibrators 253 to drive the respective vibrators 253 inde-
pendently.

The wireless receiving unit 210 processes a signal received in a wireless manner
through the antenna 211 and provides the processed signal to the control unit 220. The
wireless receiving unit 210 receives a wireless signal from the transmitting terminal
100. Alternatively, the wireless receiving unit 210 may have a built-in Bluetooth
module, which is a local wireless communication.

The storage unit 240 may store information about driving patterns of the vibrators
253 to be selectively driven and a sequence of driving operations thereof so as to
correspond to pattemns or letters to be expressed.

The driving patterns and sequence driving operations for the letters or patterns
stored in the storage unit 240 will now be described by assigning unique matrix
address numbers to each of 25 vibrators 253 arranged in the 5 x 5 matrix structure, like
in FIG. 4.

First, writing sequences for respective letters are determined. Here, an explanation
of the writing sequences with regard to the letter "H" by way of example. Referring to
FIG. 5, the writing sequences of the letter "H" may be determined as being in a
sequential order; all, a21, a31, a41, a51, al5, a25, a35, a45, a55, a31, a32, a33, a34,
and a35. Alternatively, the writing sequences may be determined as being in a matrix
number order; all, a21, a31, a41, a51, a31, a32, a33, a34, a35, al5, a25, a35, a45, and
a55. The letter expression type and the corresponding writing sequences may be ap-
propriately determined to enhance the tactile sense recognizing efficiency according to
letters or patterns to be expressed.

Once the writing sequence of a letter is determined, a wide variety of driving
patterns can be employed to the letter. For example, the respective vibrators 253 can be
sequentially driven one by one according to the writing sequences.

In a preferred embodiment, the driving patterns may be determined in such that a
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corresponding degree of driving operations is determined according to the writing
sequences of the vibrators corresponding to the writing sequences preset in letters to be
expressed, and the vibrators are sequentially driven in the determined degree of driving
operations while simultaneously driving the vibrator that is currently being written and
the vibrator that is to be written next in each degree of driving operations.

That is, in order to avoid complexity of explanation, when the writing sequence of
the number "1" is set to all, a21, a31, a41, and a51, the degree of driving operations is
determined as being 5. In the first driving operation, as shown in FIG. 6, a vibrator al1l
of a writing sequence 1 and a vibrator a21 of the next sequence, labelled D1, are driven
together for a predetermined period of time. In the second driving operation, as shown
in FIG. 7, a vibrator a21 of a writing sequence 2 and a vibrator a31 of the next
sequence, labelled D2, are driven together for a predetermined period of time. In third
and fourth driving operations, as shown in FIGS. 8 and 9, the vibrators labelled D3 and
D4 are driven in similar manners. After the number "1" is driven in the fifth driving
operation, there is no further next writing sequence. Accordingly, only a vibrator a51
of a current writing sequence 5, labelled D5, is driven in the fifth driving operation, as
shown in FIG. 10.

A predetermined idle time can be applied between each of the respective degree of
driving operations.

Experiments have been carried out to investigate effective tactile sense recognition
through a comparison between the above-described driving method and a sequential
driving method by the following method.

Under the condition that a horizontal interval between each of the vibrators 253 was
0.75 cm, a vertical interval between each of the vibrators 253 was 0.5 cm, a driving
time in each degree of driving operations was 300 ms, an idle time of 100 ms was
applied in each degree of driving operations, and a segment interval between each of
letters was 500 ms. In addition, 24 to 30 year old 10 men participated in the experiment
to test their tactile sense recognition capability with respect to 26 alphabets. As a
result, it was confirmed that the simultaneously driving method had much higher text
recognition efficiency than the conventional sequential driving method.

With regard to pattern recognition, when vibrating pattern information is given as a
cardioid (V) pattern, the writing sequences preset with respect to the vibrators 253 are
preset in the storage unit 240, as indicated by a hatched portion as shown in FIG. 11.
Then, the driving patterns can correspond to the cardioid patterns, the vibrators 253 are
driven by the above-described driving method. That is, if the writing sequences are se-
quentially determined as being in the order of a23, al2, a21, a31, a42, a53, a44, a35,
a25, al4, and a23, the degree of driving operations is 11. In the first driving operation,
vibrators a23 and al2 are simultaneously driven. In the second driving operation,
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vibrators al2 and a21 are simultaneously driven. In the tenth driving operation,
vibrators al4 and a23 are simultaneously driven. In the eleventh driving operation, a
vibrator a23 is driven.

The received information notifying apparatus 200 expresses various types of in-
formation, such as information about direction or alert, information other than texts,
i.e., using a predetermined expression method based on functions by selectively
driving the vibrators 253.

Of course, the received information notifying apparatus 200 may be adaptively
formed according to body portions to which the received information notifying
apparatus 200 is attached. That is, as shown in FIG. 1, the received information
notifying apparatus 200 can be used in such a manner that the substrate 251 is attached
to an inner surface of a shoe 400, the inner surface of the shoe 400 being a portion in
contact with the top of a user's foot. Alternatively, as shown in FIG. 12, the received
information notifying apparatus 200 can be mounted on used by coating itself with an
outer cover 410 conforming to the shape of the insole of the shoe 400 and by mounting
itself on the inner surface shoe 400. Alternatively, the received information notifying
apparatus 200 can be formed in a variety of shapes including a sheet-like shape so that
it can be put into a wallet.

In the following description, the present invention will be described with regard to
the received information notifying apparatus 200 used to notify a user of a mobile
phone that there is a received incoming call.

FIG. 12 illustrates a system for notifying received information using vibrators
according to another embodiment of the present invention, and FIG. 13 is a block
diagram of a mobile phone and a received information notifying apparatus using
vibrators shown in FIG. 12. The elements having substantially the same or similar
functions for describing the embodiments shown in the previous drawings are
identified by the same reference numerals.

Referring to FIGS. 12 and 13, the system for notifying received information using
vibrators includes a mobile phone 300 and a received information notifying apparatus
200.

The mobile phone 300 is an example of a transmission terminal and includes a key
input unit 310, a storage unit 320, a transmitting/receiving unit 330, a display unit 340,
a microphone 350, a speaker 360, a vibrator 370, and a control unit 380.

The key input unit 310 includes a plurality of keys 311 disposed on a main body
301 to support a variety of functions including voice communication, leaving a text
message, and registering a telephone book.

The key input unit 310 may also include menu items for setting an external
vibration notifying mode, which will be described later, by a key or a combination of a
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plurality of keys or by selecting one menu item from a menu list provided through a
display window 340a of the display unit 340 by manipulating a menu key 311a of the
key input unit 310.

The storage unit 320 is controlled by the control unit 380 and has various elements
of data including a telephone book registered by the user and melodies, etc. stored
therein.

The transmitting/receiving unit 330 receives a signal transmitted through a base
station from a caller's terminal through an antenna 331 and transmits a signal to be
transmitted through the antenna 331.

Alternatively, a wireless transmitting unit dedicated to transmit a signal to the
received information notifying apparatus 200 may also be separately provided.

The display unit 340 is controlled by the control unit 380 and displays display in-
formation through the display window 340a.

The control unit 380 processes signals input through the key input unit 310 and
controls various elements according to a predetermined notifying mode if a ring signal
for call connection from the caller's terminal is received from the transmitting/
receiving unit 330 via the base station.

The control unit 380 may select at least one notifying mode among an internal
vibration notifying mode, an external vibration notifying mode, a sound notifying
mode, and an internal vibration/sound notifying mode, by using the menu list provided
through the display unit 340 or by manipulating the key of the key input unit 310.

The internal vibration notifying mode is a mode in which the vibrators 370
mounted in the main body 301 are driven and which notifies the user of whether or not
aring signal is received. The sound notifying mode is a mode in which a melody is
output through the speaker 360 mounted in the main body 301 and which notifies the
user of whether or not the ring signal is received. In addition, the internal vibration/
sound notifying mode is a mode in which internal vibration and melody output are
performed sequentially or reversely. That is, in the internal vibration/sound notifying
mode, when a ring signal is received, the internal vibrators 370 are driven for a pre-
determined period of time and melody output is then performed. Alternatively, melody
output may first be performed for a predetermined period of time and the internal
vibrators 370 may then be driven.

The external vibration notifying mode is a mode in which incoming call notifying
information is transmitted to the received information notifying apparatus 200 to se-
lectively vibrate a plurality of vibrators and notify the user of whether or not the ring
signal and information related to a caller are received.

If a caller's telephone number included in the received ring signal is registered in a
telephone book of the storage unit 320, the control unit 380 preferably generates
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vibrating pattern information according to external vibration identification information
preset corresponding to the registered telephone number and transmits incoming call
notifying information including the generated vibrating pattern information in a
wireless manner through the transmitting/receiving unit 330.

In the mobile phone 300, the control unit 380 may be configured such that external
vibration identification information is also registered as vibrating pattern information,
which is to be provided when the external vibration notifying mode is performed, at
the time of the user registering telephone numbers in the telephone book by ma-
nipulating the key of the key input unit 310. At this time, to identify a telephone
number and information associated therewith, the user usually registers real names
related to telephone numbers, nicknames, or category names by which the user can
easily identify necessary information.

That is, referring to FIG. 14 which illustrates an example of a telephone number
registration input window provided on the display window 340a of the display unit 340
using the control unit 380 when the menu item for registering the telephone number is
selected, the input window provides various input menu items including name, home
phone number, mobile phone number, office/school telephone number, melody, and
external vibration identification information. For example, a melody input menu item
supports a melody to be output in a case where a sound notifying mode is set by the
user. An external vibration identification information input menu item supports a user
to set information to be expressed by selectively driving the vibrators 253 of the
received information notifying apparatus 200 in the external vibration notifying mode.

Thus, in order for a user to register a telephone book, the user has only to
manipulate the key input unit 310 to make an entry of category names such as real
names, nicknames, or, other appropriate names in the name input menu item by which
the user can easily identify necessary information in his/her own recognizable way,
and to make an entry of details of additionally desired items among other input menu
items.

In the case of the external vibration identification information input menu item, the
control unit 380 supports a letter entry selection window 345 provided on a lower
portion of the display window 340a to make an entry of Korean letters, small and
capital letters in English, or special characters by manipulating the key input unit 310.
In the illustrated embodiment, the user selects a cardioid pattern using a menu item
specifying special characters.

Meanwhile, if the user does not separately register the external vibration iden-
tification information at the time of registering telephone numbers in the telephone
book, the external vibration identification information may be set as a category name,
that is, as the information that the user has registered as the name input menu item,
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e.g., Hong Kildong in the illustrated example, to then be transmitted as vibrating
pattern information. Alternatively, the information registered as a category name may
be generated as vibrating pattern information for transmission, rather than providing
the external vibration identification information input menu item on the menu item for
registering a telephone book. If the caller's telephone number is not registered in the
telephone book, letters or patterns set as default data can be transmitted as vibrating
pattern information.

In the above-described mobile phone 300, in a state in which the mobile phone 300
is set in an external vibration received information mode, it determines whether or not
the caller's number included in the received ring signal is registered in the telephone
book of the storage unit 320. Incoming call notifying information including vibrating
pattern information is generated in the above-described manner depending on whether
the caller's number included in the received ring signal is the registered number or not.
Then, the generated received information is transmitted to the received information
notifying apparatus 200 in a wireless manner. Here, the incoming call notifying in-
formation is transmitted to the received information notifying apparatus 200 in a data
packet format composed of several fields, i.e., a called party information (ID) field 391
and a vibrating pattern information field 392, as shown in FIG. 15.

If the control unit 380 receives a manipulating signal for call connection after the
ring signal is received, the control unit 380 transmits the control signal to the received
information notifying apparatus 200 to control the received information notifying
apparatus 200 to stop operating.

In the above-described received information notifying apparatus, the control unit
220 analyzes the incoming call notifying information received through the wireless
receiving unit 210. If it is determined that the ID field 391 included in the received
incoming call notifying information belongs to the received information notifying
apparatus itself, the control unit 220 controls the driving unit 230 to selectively drive
the vibrators 253 of the vibrator array unit 250 according to the vibrating pattern in-
formation field 392.

That is, when the vibrating pattern information included in the incoming call
notifying information transmitted from the mobile phone 300 is a cardioid (V) pattern,
the received information notifying apparatus 200 drives the vibrators 253 by the
driving method shown in FIG. 11 according to the driving pattern preset in the storage
unit 240 in view of writing sequences and degree of driving operations.

Industrial Applicability

As described above, in the apparatus and method for notifying received information

using vibrators and the system employing the same according to the present invention,
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a wide variety of types of information that can be recognized by a user's tactile sense
are expressed by selectively driving the vibrators.
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Claims

A received information notifying apparatus using vibrators, the apparatus
comprising:

a wireless receiving unit that receives a signal transmitted in a wireless manner
through an antenna;

a vibrator array unit in which a plurality of spaced-apart vibrators are disposed
on a substrate in a matrix arrangement;

a driving unit that independently drives the plurality of vibrators; and

a control unit that controls the driving unit so that the plurality of vibrators can
be selectively driven according to received vibrating pattern information when
the vibrating pattern information corresponding to selective driving of the
plurality of vibrators is received from the wireless receiving unit.

The apparatus of claim 1, wherein the plurality of vibrators are installed to be
vibrated in a direction perpendicular to the substrate.

The apparatus of claim 1, wherein the wireless receiving unit has a built-in
Bluetooth module.

The apparatus of claim 1, wherein, if incoming call notifying information
including the vibrating pattern information corresponding to the selective driving
of the plurality of vibrators is received through the wireless receiving unit from a
mobile phone, the control unit controls the driving unit to selectively drive the
plurality of vibrators according to the received vibrating pattern information.

A system for notifying received information comprising:

a received information notifying apparatus which comprising a plurality of
vibrators arranged on a substrate in a matrix arrangement to be independently
vibrated and, if vibrating pattern information corresponding to selective driving
of the plurality of vibrators is received through a wireless receiving unit, the
apparatus selectively driving the plurality of vibrators according to the vibrating
pattern information; and

a transmission terminal generating the vibrating pattern information and
transmitting the generated vibrating pattern information to the wireless receiving
unit.

The system of claim 5, wherein the transmission terminal is a mobile phone
being configured to set an external vibration notifying mode for transmitting
incoming call notifying information to the received information notifying
apparatus by manipulating a key input unit when a ring signal is received, if a
caller's telephone number included in the received ring signal is registered in a

storage unit, the mobile phone generating vibrating pattern information



[7]

[8]

[9]

14

WO 2006/091018 PCT/KR2006/000618

according to external vibration identification information preset corresponding to
the registered telephone number and transmitting the incoming call notifying in-
formation including the generated vibrating pattern information to the received
information notifying apparatus in a wireless manner, and wherein the received
information notifying apparatus selectively drives the plurality of vibrators
according to the vibrating pattern information when the incoming call notifying
information is received from the mobile phone through the wireless receiving
unit.

The system of claim 6, wherein the mobile phone is configured to register the
external vibration identification information corresponding to the registered
telephone number by manipulating the key input unit.

The system of claim 6, wherein, if the caller's telephone number included in the
received ring signal is registered in the storage unit of the mobile phone, the
mobile phone transmits a category name written corresponding to the registered
telephone number to be included in the incoming call notifying information as
the external vibration identification information, and wherein the received in-
formation notifying apparatus drives the vibrators corresponding to the category
name so that the category name included in the incoming call notifying in-
formation transmitted from the mobile phone can be recognized by a user's
tactile sense.

A method of notifying received information using a plurality of vibrators in a
received information notifying apparatus comprising a wireless receiving unit
that receives a signal transmitted in a wireless manner through an antenna, a
vibrator array unit in which a plurality of spaced-apart vibrators are disposed on
a substrate in a matrix arrangement, a driving unit that independently drives the
plurality of vibrators, and a control unit that controls the driving unit so that the
plurality of vibrators can be selectively driven according to received vibrating
pattern information when the vibrating pattern information corresponding to
selective driving of the plurality of vibrators is received from the wireless
receiving unit, the method comprising;:

determining letters to be expressed which are included in the vibrating pattern in-
formation,;

determining a degree of driving operations according to the writing sequences of
the vibrators corresponding to the writing sequences preset in the letters to be
expressed; and

sequentially driving the vibrators in the determined degree of driving operations
while simultaneously driving the vibrator that is currently being written and the
vibrator that is to be written next in each degree of driving operations.
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