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1
HAPTIC EFFECT PROVISIONING FOR A
MOBILE COMMUNICATION TERMINAL

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the priority benefit of Korean
Patent Application No. 10-2008-0060358, filed on Jun. 25,
2008 in the Korean Intellectual Property Office, the content of
which is incorporated herein in entirety.

RELATED FIELDS

The present invention relates to a mobile terminal, which
provides various haptic effects according to the content of
information displayed by the mobile terminal or the setting
state of the mobile terminal, and a method of controlling the
mobile terminal.

BACKGROUND

Mobile terminals are portable devices, which can provide
users with various services such as a voice calling service, a
video calling service, an information input/output service,
and a data storage service. As the types of services provided
by mobile terminals diversify, an increasing number of
mobile terminals have been equipped with various compli-
cated functions such as capturing photos or moving pictures,
playing music files or moving image files, providing game
programs, receiving broadcast programs and providing wire-
less Internet services and have thus evolved into multimedia
players.

Various user interface (UI) environments, in which users
are allowed to easily search for and choose desired functions,
have been developed. In addition, the demand for various
designs for mobile terminals such as a double-sided liquid
crystal display (LCD) or a full touch screen has steadily
grown due to a growing tendency of considering mobile ter-
minals as personal items that can represent users’ personality.

In a limited display device, such as a mobile communica-
tion terminal, there is a restriction in allocating sufficient
space for a Ul device (such as a display device or a keypad) of
amobile terminal without compromising the mobility and the
portability of a mobile terminal. In addition, conventional
mobile terminals provide operating state information or
respond to user commands merely using a limited Ul space or
simple sound effects.

Therefore, systems and methods are needed to control the
operation of mobile terminals using through an efficient and
easy-to-use user interface.

SUMMARY

In accordance with one embodiment, a mobile terminal is
provided in which a haptic effect is generated when a certain
input or output is detected. A user of the mobile terminal may
configure the manner in which the haptic effect is produced.
For example, if the haptic effect is generated by way of a
vibration mechanism, the user may set the level of vibration to
be generated when a certain input is provided to the mobile
terminal, or when a certain output is generated by the mobile
terminal. The input and output to the mobile terminal is thus
monitored so that when, for example, a message including a
certain word or a certain output, for example, playback of a
moving picture having a certain level of lighting or motion is
detected, then a particular haptic effect associated with the
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detected input our output is generated. The user may set
different levels or types of haptic effects with different levels
or types of input and output.

In one embodiment, a mobile terminal comprising an input
mechanism and an output mechanism, wherein the input
mechanism has a surface such that said surface is virtually
divided into at least two separate regions, wherein the two
separate regions provide a tactile sensation such that the first
region provides a first tactile sensation and the second region
provides a second tactile sensation, wherein a user in
response to touching the first region and the second region
recognizes a difference in the first and second tactile sensa-
tions, wherein said difference in sensations allows a user to
detect a change in functionality of the mobile terminal or an
output generated by the mobile terminal.

In one embodiment, the mobile terminal divides an object
(such as an icon or an image for controlling the operation of
the mobile terminal) into one or more haptic regions and
provides different haptic effects for the haptic regions, and a
method of controlling the mobile terminal. A method of con-
trolling a mobile terminal comprises displaying at least one
object, which is divided into a plurality of haptic regions, on
a touch screen; receiving a touch signal for any one of the
haptic regions of the object; and outputting a control signal
for controlling a haptic module to generate a haptic effect.

In one embodiment, a mobile terminal comprises a touch
screen configured to display at least one object, which is
divided into a plurality of haptic regions; a haptic module
configured to generate a haptic effect; and a controller which
receives a touch signal for any one of the haptic regions of the
object and controls the haptic module to generate a haptic
effect corresponding to the haptic region for which the touch
signal is received.

According to another aspect, amethod comprising display-
ing at least one object, which is divided into a plurality of
haptic regions, on a touch screen is provided. The method
comprises receiving a touch signal for any one of the haptic
regions of the object; and outputting a control signal for
controlling a haptic module to generate a haptic effect.

The above and other features and advantages of the present
invention will become more apparent by describing in detail
preferred embodiments thereof with reference to the attached
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a block diagram of a mobile terminal
according to an exemplary embodiment;

FIG. 2 illustrates a front perspective view of the mobile
terminal shown in FIG. 1;

FIG. 3 illustrates a rear perspective view of the mobile
terminal shown in FIG. 1;

FIG. 4 illustrates a flowchart of a method of controlling a
mobile terminal according to an exemplary embodiment;

FIG. 5 illustrates a flowchart of a method of controlling a
mobile terminal according to another exemplary embodi-
ment;

FIG. 6 illustrates a flowchart of a method of controlling a
mobile terminal according to another exemplary embodi-
ment;

FIG. 7 illustrates a flowchart of a method of controlling a
mobile terminal according to another exemplary embodi-
ment;

FIG. 8 illustrates a flowchart of a method of controlling a
mobile terminal according to another exemplary embodi-
ment;
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FIG. 9 illustrates a flowchart of a method of controlling a
mobile terminal according to another exemplary embodi-
ment;

FIG. 10 illustrates a flowchart of a method of controlling a
mobile terminal according to another exemplary embodi-
ment;

FIG. 11 illustrates a diagram for explaining the operation
of a proximity sensor;

FIGS. 12 through 14 illustrate diagrams for explaining a
proximity region and a haptic region;

FIGS. 15 through 24 illustrate diagrams for explaining how
to generate a haptic effect in accordance with a change in a
screen image displayed by a display unit of the mobile termi-
nal shown in FIG. 1;

FIGS. 25 through 31 illustrate diagrams for explaining how
to generate and store a haptic effect during the play of a
moving image file;

FIGS. 32 through 42 illustrate diagrams for explaining how
to generate a haptic effect according to the content of infor-
mation displayed on the screen of the display module of the
mobile terminal shown in FIG. 1; and

FIGS. 43 through 50 illustrate diagrams for explaining how
to generate different haptic effects for different object
regions.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

The term ‘mobile terminal’, as used herein, may indicate a
mobile phone, a smart phone, a laptop book computer, a
digital broadcast receiver, a personal digital assistant (PDA),
a portable multimedia player (PMP), or a navigation device.
FIG. 1 illustrates a block diagram of a mobile terminal 100
according to an embodiment of the present invention. Refer-
ring to FIG. 1, the mobile terminal 100 may include a wireless
communication unit 110, an audio/video (A/V) input unit
120, a user input unit 130, a sensing unit 140, an output unit
150, a memory 160, an interface unit 170, a controller 180,
and a power supply unit 190. Two or more of the wireless
communication unit 110, the A/V input unit 120, the user
input unit 130, the sensing unit 140, the output unit 150, the
memory 160, the interface unit 170, the controller 180, and
the power supply unit 190 may be incorporated into a single
unit, or some of the wireless communication unit 110, the A/V
input unit 120, the user input unit 130, the sensing unit 140,
the output unit 150, the memory 160, the interface unit 170,
the controller 180, and the power supply unit 190 may be
divided into two or more smaller units.

The wireless communication unit 110 may include a
broadcast reception module 111, a mobile communication
module 113, a wireless Internet module 115, a short-range
communication module 117, and a global positioning system
(GPS) module 119. The broadcast reception module 111
receives a broadcast signal and/or broadcast-related informa-
tion from an external broadcast management server through a
broadcast channel. Examples of the broadcast channel
include a satellite channel and a terrestrial channel. The
broadcast management server may be a server which gener-
ates broadcast signals and/or broadcast-related information
and transmits the generated broadcast signals and/or the gen-
erated broadcast-related information or a server which
receives and then transmits previously-generated broadcast
signals and/or previously-generated broadcast-related infor-
mation.

Examples of the broadcast-related information include
broadcast channel information, broadcast program informa-
tion and broadcast service provider information. Examples of
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the broadcast signal include a TV broadcast signal, a radio
broadcast signal, a data broadcast signal, or the combination
of'a data broadcast signal and either a TV broadcast signal or
a radio broadcast signal. The broadcast-related information
may be provided to the mobile terminal 100 through a mobile
communication network. In this case, the broadcast-related
information may be received by the mobile communication
module 113, rather than by the broadcast reception module
111. The broadcast-related information may come in various
forms, for example, electronic program guide (EPG) of digi-
tal multimedia broadcasting (DMB) or electronic service
guide (ESG) of digital video broadcast-handheld (DVB-H).

The broadcast reception module 111 may receive the
broadcast signal using various broadcasting systems such as
digital multimedia broadcasting-terrestrial (DMB-T), digital
multimedia broadcasting-satellite (DMB-S), media forward
link only (MediaFLO), DVB-H, and integrated services digi-
tal broadcast-terrestrial (ISDB-T). In addition, the broadcast
reception module 111 may be configured to be suitable for
nearly all types of broadcasting systems other than those set
forth herein. The broadcast signal and/or the broadcast-re-
lated information received by the broadcast reception module
1110 may be stored in the memory 160.

The mobile communication module 113 transmits wireless
signals to or receives wireless signals from at least one of a
base station, an external terminal, and a server through a
mobile communication network. The wireless signals may
include various types of data according to whether the mobile
terminal 100 transmits/receives voice call signals, video call
signals, or text/multimedia messages. The mobile communi-
cation module 113 may be a module for wirelessly accessing
the Internet. The mobile communication module 113 may be
embedded in the mobile terminal 100 or may be installed in an
external device. The short-range communication module 117
may be a module for short-range communication. The short-
range communication module 117 may use various short-
range communication techniques such as Bluetooth, radio
frequency identification (RFID), infrared data association
(IrDA), ultra wideband (UWB), and ZigBee.

The GPS module 119 may receive position information
from a plurality of GPS satellites. The A/V input unit 120 may
be used to receive audio signals or video signals. The A/V
input unit 120 may include a camera module 121 and a micro-
phone module 123. The camera module 121 processes vari-
ous image frames such as still images or moving images
captured by an image sensor during a video call mode or an
image capturing mode. The image frames processed by the
camera module 121 may be displayed by a display module
151. The image frames processed by the camera module 121
may be stored in the memory 160 or may be transmitted
outside the mobile terminal 100 through the wireless com-
munication unit 110. The mobile terminal 100 may include
two or more camera modules 121.

The microphone module 123 receives external sound sig-
nals during a call mode, a recording mode, or a voice recog-
nition mode with the use of a microphone and converts the
sound signals into electrical sound data. In the call mode, the
mobile communication module 1130 may convert the elec-
trical sound data into data that can be readily transmitted to a
mobile communication base station and then output the data
obtained by the conversion. The microphone module 123 may
use various noise removal algorithms to remove noise that
may be generated during the reception of external sound
signals. The user input unit 130 generates key input data
based on user input for controlling the operation of the mobile
terminal 100. The user input unit 130 may be implemented as
akeypad, adome switch, a touch pad (either static pressure or
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constant electricity), a jog wheel, or a jog switch. In particu-
lar, if the user input unit 130 is implemented as a touch pad
and forms a mutual layer structure along with the display
module 151, the user input unit 130 and the display module
151 may be collectively referred to as a touch screen.

The sensing unit 140 determines a current state of the
mobile terminal 100 such as whether the mobile terminal 100
is opened up or closed, the position of the mobile terminal 100
and whether the mobile terminal 100 is placed in contact with
a user, and generates a sensing signal for controlling the
operation of the mobile terminal 100. For example, when the
mobile terminal 100 is a slider-type mobile phone, the sens-
ing unit 140 may determine whether the mobile terminal 100
is opened up or closed. In addition, the sensing unit 140 may
determine whether the mobile terminal 100 is powered by the
power supply unit 190 and whether the interface unit 170 is
connected to an external device.

The sensing unit 140 may include a proximity sensor 141.
The proximity sensor 141 may determine whether there is an
entity nearby and approaching the mobile terminal 100 with-
out any mechanical contact with the entity. More specifically,
the proximity sensor 141 may detect an entity that is nearby
and approaching by detecting a change in an alternating mag-
netic field or the rate of change of static capacitance. The
sensing unit 140 may include two or more proximity sensors
141. The output unit 150 may output audio signals, video
signals and alarm signals. The output unit 150 may include
the display module 151, an audio output module 153, an
alarm module 155, and a haptic module 157 incorporating
haptic technology.

Haptic technology refers to technology which interfaces to
the user via the sense of touch by applying forces, vibrations
and/or motions to the user. This mechanical stimulation may
be used to assist in the creation of virtual objects (e.g., objects
existing in a computing environment), for control of such
virtual objects, and to enhance the control of machines and
devices (e.g., mobile terminals). For example, haptic technol-
ogy makes it possible to investigate in detail how the human
sense of touch works, by allowing the creation of carefully-
controlled haptic virtual objects. These objects may be used
to systematically probe human haptic capabilities.

The display module 151 may display various information
processed by the mobile terminal 100. For example, if the
mobile terminal 100 is in a call mode, the display module 151
may display a user interface (UI) or a graphic user interface
(GUI) for making or receiving a call. If the mobile terminal
100 is in a video call mode or an image capturing mode, the
display module 151 may display a UI or a GUI for capturing
or receiving images. As described above, if the display mod-
ule 151 and the user input unit 130 form a mutual layer
structure and are thus implemented as a touch screen, the
display module 151 may be used not only as an output device
but also as an input device. The display module 151 may
include at least one of a liquid crystal display (LCD), a thin
film transistor (TFT)-LCD, an organic light-emitting diode
(OLED), a flexible display, and a three-dimensional (3D)
display. The mobile terminal 100 may include two or more
display modules 151. For example, the mobile terminal 100
may include an external display module (not shown) and an
internal display module (not shown).

The audio output module 153 may output audio data
received by the wireless communication unit 110 during a call
reception mode, a call mode, a recording mode, a voice rec-
ognition mode, or a broadcast reception mode or may output
audio data present in the memory 160. In addition, the audio
output module 153 may output various sound signals associ-
ated with the functions of the mobile terminal 100 such as
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receiving a call or a message. The audio output module 153
may include a speaker and a buzzer.

The alarm module 155 may output an alarm signal indicat-
ing the occurrence of an event in the mobile terminal 100.
Examples of the event include receiving a call signal, receiv-
ing a message, and receiving a key signal. Examples of the
alarm signal output by the alarm module 155 include an audio
signal, a video signal and a vibration signal. The alarm mod-
ule 155 may output a signal upon receiving a call signal or a
message. In addition, the alarm module 155 may receive akey
signal and may output a signal as feedback to the key signal.
Once a signal is output by the alarm unit, the user may
recognize that an event has occurred. A signal for notifying
the user of the occurrence of an event may be output by the
display module 151 or the audio output module 153.

The haptic module 157 may provide various haptic effects
(such as vibrations) that can be perceived by the user. If the
haptic module 157 generates vibration as a haptic effect, the
intensity and the pattern of vibration generated by the haptic
module 157 may be altered in various manners. The haptic
module 157 may synthesize different vibration effects and
may output the result of the synthesization. Alternatively, the
haptic module 157 may sequentially output different vibra-
tion effects.

The haptic module 157 may provide various haptic effects,
other than vibration, such as a haptic effect obtained using a
pin array that moves perpendicularly to a contact skin surface,
a haptic effect obtained by injecting or sucking in air through
an injection hole or a suction hole, a haptic effect obtained by
giving a stimulus to the surface of the skin, a haptic effect
obtained through contact with an electrode, a haptic effect
obtained using an electrostatic force, and a haptic effect
obtained by realizing the sense of heat or cold using a device
capable of absorbing heat or generating heat. The haptic
module 157 may be configured to enable the user to recognize
a haptic effect using the kinesthetic sense of the fingers or the
arms. The mobile terminal 100 may include two or more
haptic modules 157.

The memory 160 may store various programs necessary for
the operation of the controller 180. In addition, the memory
160 may temporarily store various data such as a phonebook,
messages, still images, or moving images. The memory 160
may include at least one of a flash memory type storage
medium, a hard disk type storage medium, a multimedia card
micro type storage medium, a card type memory (e.g., a
secure digital (SD) or extreme digital (XD) memory), a ran-
dom access memory (RAM), and a read-only memory
(ROM). The mobile terminal 100 may operate a web storage,
which performs the functions of the memory 160 on the
Internet.

The interface unit 170 may interface with an external
device that can be connected to the mobile terminal 100. The
interface unit 170 may be a wired/wireless headset, an exter-
nal battery charger, a wired/wireless data port, a card socket
for, for example, a memory card) or a subscriber identifica-
tion module (SIM)/user identity module (UIM) card, an audio
input/output (I/O) terminal, a video I/O terminal, or an ear-
phone. The interface unit 170 may receive data from an exter-
nal device or may be powered by an external device. The
interface unit 170 may transmit data provided by an external
device to other components in the mobile terminal 100 or may
transmit data provided by other components in the mobile
terminal 100 to an external device.

If the mobile terminal 100 is connected to an external
cradle, power may be supplied from the external cradle to the
mobile terminal through the interface unit 170, and various
command signals may be transmitted from the external cradle
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to the mobile terminal through the interface unit 170. The
controller 180 may control the general operation of the
mobile terminal 100. For example, the controller 180 may
perform various control operations regarding making/receiv-
ing a voice call, transmitting/receiving data, or making/re-
ceiving a video call. The controller 180 may include a multi-
media play module 181, which plays multimedia data. The
multimedia play module 181 may be implemented as a hard-
ware device and may be installed in the controller 180. Alter-
natively, the multimedia play module 181 may be imple-
mented as a software program.

The power supply unit 190 is supplied with power by an
external power source or an internal power source and sup-
plies power to other components in the mobile terminal 100.
The mobile terminal 100 may include a wired/wireless com-
munication system and a satellite-based communication sys-
tem. The mobile terminal 100 may be configured to be able to
operate in a communication system transmitting data as
frames or packets. The exterior of the mobile terminal 100
will hereinafter be described in detail with reference to FIGS.
2 and 3. For convenience, assume that the mobile terminal
100 is a slider-type mobile phone. However, the present
invention is not restricted to a slider-type mobile phone.
Rather, the present invention can be applied to various mobile
phones, other than a slider-type mobile phone.

FIG. 2 illustrates a front perspective view of the mobile
terminal 100 shown in FIG. 1. Referring to FIG. 2, the mobile
terminal 100 includes a first body 1004 and a second body
1005 configured to be able to slide in at least one direction
along the first body 100A. When the first body 100A overlaps
the second body 100B, the mobile terminal 100 is determined
to be closed. When the first body 100A exposes at least part of
the second body 100B, the mobile terminal 100 is determined
to be opened up. When the mobile terminal 100 is closed, the
mobile terminal 100 generally operates in a standby mode,
and may be manually released from the standby mode by a
user. When the mobile terminal 100 is opened up, the mobile
terminal 100 generally operates in a call mode, and may be
placed in a standby mode either manually by a user or auto-
matically after the lapse of a predetermined amount of time.

The first body 100A may include a first front case 100A-1
and a first rear case 100A-2, which form the exterior of the
first body 100A. Various electronic products may be installed
in the empty space between the first front case 100A-1 and the
first rear case 100A-2. At least one intermediate case may be
additionally disposed between the first front case 100A-1 and
the first rear case 100A-2. The first front case 100A-1 and the
first rear case 100A-2 may be formed of a synthetic resin
through injection molding. Alternatively, the first front case
100A-1 and the first rear case 100A-2 may be formed of a
metal such as stainless steel (STS) or titanium (Ti). The
display module 151, a first audio output module 153aq, a first
camera 121a and a first user input module 130a may be
disposed in the first body 100A, and particularly, in the first
front case 100A-1.

The display module 151 may include an LCD or an OLED,
which visually represents information. Since a touch pad is
configured to overlap the display module 151 and thus to
realize a layer structure, the display module 151 may serve as
a touch screen. Thus, it is possible for a user to input infor-
mation to the display module 151 simply by touching the
display module 151. The first audio output module 153a may
be implemented as a receiver or a speaker. The first camera
121a may be configured to capture a still image or a moving
image of a user. The second body 100B may include a second
front case 100B-1 and a second rear case 100B-2, which form
the exterior of the second body 100B.
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A second user input module 1305 may be disposed at the
front of the second body 100B, and particularly, at the front of
the second front case 100B-1. Third and fourth user input
modules 130c and 1304, the microphone 123 and the inter-
face unit 170 may be disposed in the second front case 100B-1
or the second rear case 100B-2. The first through fourth user
input modules 130a through 1304 may be collectively
referred to as the user input unit 130. The user input unit 130
may adopt various manipulation methods as long as it can
offer tactile feedback to a user. For example, the user input
unit 130 may be implemented as a dome switch or a touch pad
which receives a command or information upon being pushed
or touched by a user. Alternatively, the user input unit 130
may be implemented as a wheel, a jog dial, or a joystick.

The first user input module 1304 may allow a user to input
such commands as ‘start’, ‘end’, and ‘scroll’. The second user
input module 1305 may allow a user to input numbers, char-
acters or symbols. The third and fourth user input modules
130c¢ and 1304 may serve as hot keys for activating certain
functions of the mobile terminal 100. The microphone 123
may be configured to be able to receive the voice of a user or
other sounds. The interface unit 170 may serve as a path for
allowing the mobile terminal 100 to exchange data with an
external device. For example, the interface unit 170 may be a
connection terminal for connecting an earphone to the mobile
terminal 100 in a wired or wireless manner, a port for short-
range communication or a power supply terminal for supply-
ing power to the mobile terminal 100.

The interface unit 170 may be a SIM or a UIM or may be a
card socket for an exterior-type card such as a memory card
for storing data. The power supply unit 190 may be inserted in
the second rear case 100B-2. The power supply unit 190 may
be a rechargeable battery and may be coupled to the second
body 100B so as to be able to be attached to or detached from
the second body 100B. FIG. 3 illustrates a rear perspective
view ofthe mobile terminal 100 shown in FIG. 2. Referring to
FIG. 3, a fifth user input module 130e and a second camera
1215 may be disposed at the rear of the second rear case
100B-2 of the second body 100B. The fifth user input module
130e may be of a wheel type. In addition, a sixth user input
module 130 may be disposed on a lateral side of the second
body 100B. The second camera 1215 may have a different
photographing direction from that of the first camera 121a
shown in FIG. 2. In addition, the number of pixels of the
second camera 1215 may be different from the number of
pixels of the first camera 121a.

For example, the first camera 121a may be used to capture
an image of the face of a user and then readily transmit the
captured image during a video call. Thus, a low-pixel camera
module may be used as the first camera 121a. The second
camera 1215 may be used to capture an image of an ordinary
subject. Given that images captured by the second camera
1215 generally do not need to be transmitted, a high-pixel
camera module may be used as the second camera 1215. A
camera flash 125 and a mirror 126 may be disposed near the
second camera 1215. The camera flash 125 illuminates a
subject when the second camera 1215 captures an image of
the subject. The user may look in the mirror 126 for taking a
self shot. A second sound output module (not shown) may be
additionally provided in the second rear case 100B-2. The
second sound output module may realize a stereo function
along with the first audio output module 153a. The second
sound output module may also be used during a speaker-
phone mode.

An antenna (not shown) for receiving a broadcast signal
may be disposed on one side of the second rear case 100B-2.
The antenna may be installed so as to be able to be pulled out
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from the second body 100B-2. A slider module 100C may be
disposed on the first rear case 100A-2 of the first body 100A.
The slider module 100C may couple the first body 100A and
the second body 100B so that the first body 100A can slide
along the second body 100B. The slider module 100C may be
partially exposed by the second front case 100B-1. The sec-
ond camera 1215 is illustrated in FIG. 3 as being disposed on
the second body 100B, but the present invention is not
restricted to this.

For example, at least one of the antenna, the second camera
12154 and the camera flash 125 may be mounted on the first
body 100A, and particularly, the first rear case 100A-2 of the
first body 100A. In this case, whichever of the antenna, the
second camera 1215 and the camera flash 125 is mounted on
the first rear case 100A-2 may be protected by the second
body 100B when the mobile terminal 100 is closed. The first
camera 121a may be able to rotate and thus to cover the
photographing direction of the second camera 121q. In this
case, the second camera 1215 may be optional.

FIG. 4 illustrates a flowchart of a method of controlling a
mobile terminal according to an exemplary embodiment of
the present invention. Referring to FIG. 1, the mobile terminal
100 may be placed in a haptic mode (such as a vibration
output mode) in response to a user command (S200). The
mobile terminal 100 may be placed in the haptic mode
through default setting or user setting. In addition, an addi-
tional menu for placing the mobile terminal 100 in or releas-
ing the mobile terminal 100 from the haptic mode may be
provided.

Thereafter, the controller 180 may display a first screen
corresponding to a menu or operation chosen by a user on the
screen of the display module 151 (S202). Thereafter, the
controller 180 may determine whether the first screen has
changed (S204). If a change in the first screen is detected, the
controller 180 may output a control signal corresponding to
the change in the first screen (S206). The control signal output
by the controller 180 may be a signal for controlling the haptic
module 157 to generate a haptic effect corresponding to the
change in the first screen.

The first screen may vary in accordance with a change in
the operating state of the mobile terminal 100. Examples of
the change in the first screen include the appearance of a new
icon on the first screen or the disappearance of an existing
icon from the first screen, a change in the shape of an icon
displayed on the first screen, a change in the scale of the first
screen, the rotation of the first screen, and a change in the
shape of an image displayed on the first screen. The control
signal output by the controller 180 may be transmitted to the
haptic module 157. The haptic module 157 may generate a
haptic effect corresponding to the control signal output by the
controller 180 (S224).

If a popup window is displayed on the first screen (S208),
the controller 180 may output a control signal corresponding
to the popup screen (S210), and the haptic module 157 may
generate a haptic effect corresponding to the display of the
popup window in response to the control signal (S224). If the
display module 151 displays a second screen corresponding
to a predetermined operation, instead of the first screen, under
the control of the controller 180 (S212), the controller 180
may output a control signal corresponding to the second
screen (S214), and the haptic module 157 may generate a
haptic effect corresponding to the display of the second
screen under the control of the controller 180 (S224).

If a change in the brightness of a screen currently being
displayed by the display module 151 is detected (S216), the
controller 180 may output a control signal corresponding to
the change in the brightness of the screen (S218), and the
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haptic module 157 may generate a haptic effect correspond-
ing to the change in the brightness of the screen under the
control of the controller 180 (S224). If a change in sound or
sound volume is detected (S220), the controller 180 may
output a control signal corresponding to the sound change or
the sound volume change (S222), and the haptic module 157
may generate a haptic effect corresponding to the sound
change or the sound volume change under the control of the
controller 180.

The haptic module 157 may also generate a haptic effect
according to a brightness value or a sound volume value set
using a menu for setting brightness or sound volume. For
example, as the brightness of the screen currently being dis-
played by the display module 151 increases, the intensity of
vibration generated by the haptic module 157 may gradually
increase. On the other hand, as the brightness of the screen
currently being displayed by the display module 151
decreases, the intensity of vibration generated by the haptic
module 157 may gradually decrease. The haptic module 157
may be configured to generate a haptic effect upon detecting
a change in the operating state of the mobile terminal 100.

Operations S204 through S224 may be repeatedly per-
formed until the mobile terminal 100 is released from the
haptic mode (S226). In this exemplary embodiment, it is
possible to generate different haptic effects for different types
of changes in the operating state of the mobile terminal 100
such as changes in a screen or changes in a popup screen.
Thus, it is possible for the user to recognize changes in the
operating state of the mobile terminal 100 using the sense of
touch. FIG. 5 illustrates a flowchart of a method of controlling
a mobile terminal according to another exemplary embodi-
ment. The generation of a tactile effect upon detecting a
variation in a moving image screen will hereinafter be
described in detail with reference to FIG. 5.

Referring to FIG. 5, if a menu for playing a multimedia file
is called in response to a user command and a moving image
file to be played is chosen, the controller 180 may display a
moving image screen for playing the chosen moving image
file on the screen of the display module 151 (S250). If a haptic
mode is chosen (S252), the controller 180 may detect a
change in the moving image screen (S254). Examples of the
change in the moving image screen include a considerable
change of the moving image screen between previous and
current frames and a considerable change of a predetermined
object in the moving image screen between the previous and
current frames. A user may determine the type of change in
the moving image screen that the haptic module 157 should
respond to.

The controller 180 may output a control signal correspond-
ing to the change in the moving image screen (S256). Then,
the haptic module 157 may generate a haptic effect corre-
sponding to the change in the moving image screen in
response to the control signal output by the controller 180
(S260). Operations S250 through S260 may be repeatedly
performed until the play of the chosen moving image file is
terminated (S262). In this manner, it is possible to generate
various haptic effects upon detecting a change in a moving
image screen by placing the mobile terminal 100 in the haptic
mode during the play of a moving image file.

FIG. 6 illustrates a flowchart of a method of controlling a
mobile terminal according to another exemplary embodi-
ment. The generation of a haptic effect desired by a user for a
moving image screen will hereinafter be described in detail
with reference to FIG. 6. Referring to FIG. 6, if a menu for
playing a multimedia file is called in response to a user com-
mand and a moving image file to be played is chosen, the
controller 180 may display a moving image screen for playing
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the chosen moving image file on a touch screen, i.e., the
screen of the display module 151 (S300).

If a vibration input mode is chosen in response to a touch
input (8302), the controller 180 may display a vibration input
menu for inputting a vibration signal on the screen of the
display module 151 (S304). If vibration data such as the
intensity and the pattern of vibration for the moving image
screen is received from the vibration input menu (S306), the
controller 180 may link the vibration data to the chosen mov-
ing image file and may store the vibration data linked to the
chosen moving image file (S308). The controller 180 may
also store synchronization data for synchronizing the vibra-
tion data with the chosen moving image file.

Operations S300 through S308 may be repeatedly per-
formed until the mobile terminal 100 is released from the
vibration input mode (S310). If the mobile terminal 100 is
released from the vibration input mode, the controller 180
may determine whether a user wishes to terminate the play of
amoving image file (S312). Ifthe user wishes not to terminate
the play of a moving image file, the method returns to opera-
tion S300. In this exemplary embodiment, vibration data may
be stored in advance in connection with a moving image file
chosen by the user. Thus, during the play of the moving image
file, vibration may be generated according to the vibration
data. In this exemplary embodiment, vibration may be gen-
erated as a haptic effect. However, the present invention is not
restricted to this. That is, various haptic effects, other than
vibration, may be generated during the play of a moving
image file.

FIG. 7 illustrates a flowchart of a method of controlling a
mobile terminal according to another exemplary embodi-
ment. The generation of a haptic effect (particularly, a vibra-
tion effect) in response to the input of a touch key will here-
inafter be described in detail with reference to FIG. 7.
Referring to FIG. 7, if a character input mode for making a
call, sending a message, or searching for a phone number or a
file is chosen in response to a user command (S350), the
controller 180 may display a character input window on a
touch screen, i.e., the screen of the display module 151
(S352). Thereafter, the controller 180 may determine whether
a character or a string of characters has been input to the
character input window through touch input (S354).

If a character or a string of characters has been input to the
character input window, the controller 180 may display the
input character or the input character string in a predeter-
mined area on the screen of the display module 151 (S356).
However, the controller 180 may perform an operation, other
than displaying the input character or the input character
string on the screen of the display module 151, according to
the type of application. The controller 180 may analyze the
input character or the input character string and may output a
control signal corresponding to the input character or the
input character string based on the results of the analysis.

In one embodiment, the haptic module 157 may generate a
haptic effect corresponding to the input character or the input
character string under the control of the controller 180
(S358). That is, the haptic module 157 may output various
types of vibrations according to the configuration of the input
character or the configuration of each character in the input
character string. A user may determine in advance the inten-
sity and pattern of vibration to be output for the input char-
acter or the input character string. If an operating mode, other
than the character input mode, is chosen (S360), the control-
ler 180 may control the mobile terminal 100 to be placed in
the operating mode (S362). If no other operating mode is
chosen, the method returns to operation S354.
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In this manner, various types of vibrations may be output
according to the configuration of the input character or the
configuration of each character in the input character string.
Thus, the user may easily identify the input character or the
input character string based on the intensity and the pattern of
vibration output by the haptic module 157. For this, the input
character or each character in the input character string may
be divided into an initial consonant, amedial vowel and a final
consonant. Then, three types of vibrations, i.e., a vibration
corresponding to initial consonants, a vibration correspond-
ing to medial vowels, and a vibration corresponding to final
consonants, may be output according to the configuration of
the input character or the configuration of each character in
the input character string.

If a character string ‘test’ is input, a first vibration corre-
sponding to initial consonants, a second vibration corre-
sponding to medial vowels and a third vibration correspond-
ing to final consonants may be sequentially output according
to the configuration of each character in the character string
‘test’. Alternatively, the first, second and third vibrations may
be synthesized, and the result of the synthesization may be
output according to the configuration of each character in the
character string ‘test’. Alternatively, the input character or
each character in the input character string may be divided
into one or more vowels and one or more consonants, and two
types of vibrations, i.e., a vibration corresponding to vowels
and a vibration corresponding to consonants, may be output
according to the configuration of the input character or the
configuration of each character in the character string.

For example, if a character string ‘test2’ is input, a fourth
vibration corresponding to consonants ‘t’, ‘s’, and ‘t’ and a
fifth vibration corresponding to a vowel ‘e’ may be sequen-
tially output according to the configuration of each character
in the character string ‘test2’. Alternatively, the fourth and
fifth vibrations may be synthesized, and the result of the
synthesization may be output according to the configuration
of each character in the character string “test2’.

In one embodiment, different types of vibrations may be
output for different syllables, different morphemes, different
parts of speech, or different words in an input character string.
If the input character string includes one or more numerals, a
vibration corresponding to each of the numerals may also be
output. Ifthe input character string includes an emoticon such
as <7, a frequently-used phrase such as ‘I am in conference
now’, or a special character such as ‘¥s” or ‘“¥’; a vibration
corresponding to the emoticon, the frequently-used phrase, or
the special character may also be output. In addition, different
types of vibrations may be output for different types of char-
acter input modes such as a Korean input mode, an English
input mode, a numeral input mode, a key pad input mode and
anitalic input mode. In this exemplary embodiment, vibration
is provided as a haptic effect. However, the present invention
is not restricted to this. That is, the present invention can be
applied to various haptic effects, other than vibration.

FIG. 8 illustrates a flowchart of a method of controlling a
mobile terminal according to another exemplary embodi-
ment. Referring to FIG. 8, if a call such as a voice call or a
video call is received (S400), the controller 180 may display
caller information on the screen of the display module 151
and may control the haptic module 157 to analyze the caller
information and thus to generate a haptic effect such as vibra-
tion based on the results of the analysis (S402). Thereafter, if
a user chooses to connect the call, the controller 180 may
control the call to be performed (S408).

If'a variation in the voice or the voice volume of a caller or
a callee is detected, the controller 180 may control the haptic
module 157 to generate a haptic effect corresponding to the
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detected voice or voice volume variation (S410). If a voice
signal corresponding to a predefined word is received during
a call with the caller or the callee (S412), the controller 180
may control the haptic module 157 to generate a haptic effect
corresponding to the predefined word (S414). If a message
including a predetermined word is received during the call
with the caller or the callee (S416), the controller 180 may
also control the haptic module 157 to generate a haptic effect
corresponding to the predetermined word (S418). If another
call is requested during the call with the caller or the callee,
the controller 180 may control the haptic module 157 to
analyze caller information and thus to generate a haptic effect
corresponding to the requested call. In addition, if a pre-
defined event occurs during the call with the caller or the
callee, the controller 180 may control the haptic module 157
to generate a haptic effect corresponding to the predefined
event.

Operations S404 through S418 may be repeatedly per-
formed until the user chooses to terminate the call (S420). In
this manner, it is possible for the user to easily identify an
event that occurs during the call with the caller or the callee by
using the sense of touch. FIG. 9 illustrates a flowchart of a
method of controlling a mobile terminal according to another
exemplary embodiment. Referring to FIG. 9, if a menu is
chosen, the controller 180 may display a number of menu
items of the chosen menu on the screen of the display module
151, e.g., on a touch screen (S450). If one of the menu items
is touched and thus chosen by a user (S452), the controller
180 may control the haptic module 157 to generate a haptic
effect corresponding to the chosen menu item (S454). If one
of the menu items is approached by, for example, the user’s
finger, the controller 180 may also control the haptic module
157 to generate a haptic effect corresponding to the
approached menu item.

If the chosen menu item is touched again, the controller
180 may control an application corresponding to the chosen
menu item to be executed (S458). On the other hand, ifa menu
item other than the chosen menu item is touched, the control-
ler 180 may control the haptic module 157 to generate a haptic
effect corresponding to the touched menu item. Alternatively,
if any one of the menu items is touched for longer than a
predefined amount of time, the controller 180 may control an
application corresponding to the touched menu item to be
executed. In this manner, it is possible to generate different
haptic effects for different menu items. Thus, it is possible for
a user to easily determine which of the menu items has been
touched or approached by using the sense of touch.

FIG. 10 illustrates a flowchart of a method of controlling a
mobile terminal according to another exemplary embodi-
ment. Referring to FIG. 10, the controller 180 may display an
operation screen corresponding to a menu or an operation
chosen by a user on the screen of the display module 151
(S500). Thereafter, the controller 180 may determine whether
any one of a plurality of objects displayed on the operation
screen has been touched or approached by the user (S502).
Examples of the objects include menu icons, control icons,
touch keys or images for controlling the operation of the
mobile terminal 100. Each of the objects may be divided into
one or more haptic regions, and the controller 180 may con-
trol the haptic module 157 to provide different haptic effects
for the haptic regions of each of the objects.

If one of the objects is touched or approached, the control-
ler 180 may determine which of the haptic regions of the
touched or approached object has been touched or
approached and may control the haptic module 157 to gener-
ate a haptic effect corresponding to the touched or approached
haptic region of the touched or approached object (S504). The
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touched or approached object may be displayed differently
from the other objects so as to be able to be easily recognized.
If the touched or approached object is touched again and thus
chosen, the controller 180 may control an operation corre-
sponding to the chosen object to be performed (S508). Opera-
tions S502 through S508 may be repeatedly performed until
another operating mode is chosen (S510). If another operat-
ing mode is chosen (S510), the controller 180 may control the
mobile terminal 100 to be placed in the chosen operating
mode (S512).

FIG. 11 illustrates a diagram for explaining the operation
of the proximity sensor 141 shown in FIG. 1. Referring to
FIG. 11, if an object, for example, a user’s finger, is approach-
ing and nearby the display module 151, the proximity sensor
141 may detect the user’s finger and may output a proximity
signal. The proximity sensor 141 may output different prox-
imity signals according to the distance to the user’s finger. For
example, a proximity signal output by the proximity sensor
141 when the user’s finger is located at position D3 may be
different from a proximity signal output by the proximity
sensor 141 when the user’s finger is located at position D2 or
D1. More than one proximity sensor 141 having different
detection ranges may be provided. In this case, it is possible to
determine how close the user’s finger is to the mobile terminal
100 by comparing a plurality of proximity signals respec-
tively output by the proximity sensors 141.

Alternatively, more than one proximity sensor 141 may be
disposed in different regions in the display module 151. In
this case, it is possible to determine which part of the display
module 151 is touched or approached by the user’s finger
and/or whether the user’s finger moves within a close range of
the display module 151 by determining which of the proxim-
ity sensor 141 outputs a proximity sensor. Therefore, the
controller 180 may perform various operation control opera-
tions according to the degree to which the user’s finger is
close to the display module 151 and the position on the
display module 151 touched or approached by the user’s
finger.

FIGS. 12A through 12D illustrate diagrams for explaining
a proximity region from which a proximity signal is output
and a haptic region for which a haptic effect is generated.
More specifically, FIG. 12A illustrates diagrams of circular
objects. Examples of the circular objects include menu icons,
control icons, touch keys and items for controlling the opera-
tion of the mobile terminal 100. Referring to FIG. 12A(a), a
circular object may be divided into a first object region A in
the middle of the circular object and a second object region B
surrounding the first object region A. In this case, the haptic
module 157 may be configured to generate different types of
haptic effects, i.e., haptic effects having different intensities
or different patterns, for the first and second object regions A
and B. For example, if the second object region B is touched,
the haptic module 157 may output a first vibration. On the
other hand, if the first object region A is touched, the haptic
module 157 may output a second vibration having a higher
intensity than that of the first vibration.

A proximity region and a haptic region may both be set in
an object. In this case, the area of the proximity region may be
different from the area of the haptic region. That is, the area of
the haptic region may be less than the area of the proximity
region or vice versa. For example, referring to FIG. 12A(a),
the whole object may be designated as a proximity region,
and the first object region A may be designated as a haptic
region. Alternatively, the object may be divided into three
object regions, i.e., first, second and third object regions A, B
and C, as illustrated in FIG. 12A(b). Still alternatively, the
object may be divided into N object regions, and the haptic
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module 157 may be configured to generate different types of
haptic effects for the N object regions. Even in the case when
the object is divided into three or more object regions, a haptic
region and a proximity region may both be set in various
manners according to the environment of use of the mobile
terminal 100.

An object may be rendered in various shapes, other than a
circular shape. For example, an object may be rendered as a
rectangle, as illustrated in FIG. 12B. An object may be
divided into a number of concentric object regions, as illus-
trated in FIG. 12A. Alternatively, an object may be divided
into various manners, other than the concentric manner. For
example, an object may be divided into a number of horizon-
tal object regions, a number of vertical object regions, a
number of fan-shaped object regions or a combination
thereof, as illustrated in FIGS. 12C and 12D. FIG. 13 illus-
trates diagrams for explaining how to set different haptic
effects for different object regions. Referring to FIG. 13, a
user may decide how to divide an object into a number of
object regions and may choose a haptic effect to be generated
for each of the object regions.

The area of a proximity region may vary according to the
distance from the display module 151. That is, referring to
FIG. 14A(a), the area of a proximity region may gradually
decrease from C to B and from B to A according to the
distance from the display module 151. Alternatively, the area
of'a proximity region may gradually increase according to the
distance from the display module 151. However, the area of a
haptic region may be uniformly maintained regardless of the
distance from the display module 151, as indicated by refer-
ence character H of FIG. 14A(b). Still alternatively, referring
to FIG. 14B(a), the area of a proximity region may be uni-
formly maintained regardless of the distance from the display
module 151. In this case, the area of a haptic region may be set
to be less than the area of the proximity region, as indicated by
reference character H of FIG. 14B(b).

FIGS. 15 through 44 illustrate diagrams for explaining the
methods shown in FIGS. 4 through 10. For convenience,
assume that the mobile terminal 100 generates vibration as a
haptic effect. However, the present invention is not restricted
to this. That is, the mobile terminal 100 may generate various
haptic effects, other than vibration. FIGS. 15 through 24
illustrate diagrams for explaining how to generate a haptic
effect in accordance with a change in a screen image dis-
played by the display module 151. More specifically, FIG. 15
illustrates diagrams for explaining how to generate a haptic
effect in accordance with a change in an indicator region in
which a plurality of indicator icons are displayed. Referring
to FIG. 15(a), a plurality of indicator icons indicating
received signal strength, remaining battery power, current
time information and various states of the mobile terminal
100 such as whether the mobile terminal 100 is receiving or
making a voice call, whether an alarm function or a morning
call function is set, and whether there are unchecked new
messages may be displayed.

The indicator icons may appear on or disappear from the
screen of the display module 151 according to the settings or
the operating state of the mobile terminal 100. A haptic effect
may be generated in accordance with a change in an indicator
region in which the indicator icons are displayed. For
example, a haptic effect may be generated in accordance with
the lapse of time, as illustrated in FIGS. 15(b) and 15(c), or in
accordance with a change in a level bar indicating remaining
battery power, as illustrated in FIGS. 15(d) and 15(e). In
addition, a haptic effect may be generated whenever a new
indicator icon appears in an indicator region or whenever an
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existing indicator icon disappears from the indicator region,
as illustrated in FIGS. 15(f) through 15(%).

It is necessary sometimes to output a plurality of vibration
effects or a plurality of non-vibration haptic effects according
to the type or the state of an indicator icon. For this, referring
to FIG. 16, the vibration effects or the non-vibration haptic
effects may be sequentially generated in order of priority.
FIG. 17 illustrates a diagram of a file transmission screen 600.
Referring to FIG. 17, if a user chooses to transmit a file, the
file transmission screen 600 may be displayed. The file trans-
mission screen 600 includes a progress bar 603, which indi-
cates how much of the transmission of a file has been done. A
haptic effect may be generated in accordance with a change in
the progress bar 603 or a change in an image or an animated
image. Different haptic effects may be generated for different
types of images or animated images.

FIG. 18 illustrates diagrams for explaining how to generate
different haptic effects having different patterns or different
intensities for different types of operations, different speeds
of change of an image or for different rates of change of an
image. Referring to FIG. 18, the intensity and the pattern of
vibration may be set for each desired item. FIG. 19 illustrates
diagrams for explaining how to generate a haptic effect in
accordance with the progress in an operation. If a user
chooses to send a file from a screen 620 for sending a file, as
illustrated in FIG. 19(a), a file transmission screen 630 may
be displayed, as illustrated in FIG. 19(5). Thereafter, a haptic
effect may be generated in accordance with the progress in the
transmission of a file.

More specifically, the configuration of an operation execu-
tion screen may change in various manners for various oper-
ating states of the mobile terminal 100 such as at the begin-
ning of an operation, in the middle of the operation, at the end
of'the operation, upon the occurrence of an error at the begin-
ning of the operation, upon the occurrence of an error during
the operation, or upon the occurrence of an error at the end of
the operation. A haptic effect may be generated in accordance
with a change in the configuration of the operation execution
screen, and the type of the haptic effect may vary according to
the type of operation, the type of animated image, or the
progression rate of an operation.

FIG. 20 illustrates diagrams of various popup screens.
Referring to FIG. 20, when a button or a predetermined posi-
tion on the screen of the display module 151 is touched, a
popup screen 641, 643 or 645 including a menu or a number
of'icons may be displayed, and a haptic effect corresponding
to the popup screen 641, 643 or 645 may be generated. In this
case, the type of the haptic effect may vary according to the
number of popup screens displayed by the display module
151, the relative position of each of the popup screens to a
whole screen, the types of the popup screens, and the ratio of
the area of each of the popup screens to the area of the whole
screen.

FIG. 21 illustrates diagrams for explaining the rotation of a
screen image. If the mobile terminal 100 is rotated by 90°
when a screen image 650 is displayed, as illustrated in FIG.
21(a), a screen image 660 obtained by rotating the screen
image 650 by 90° may be displayed, as illustrated in FIG.
21(b), and a haptic effect indicating the rotation of the screen
image 650 may be generated. FIG. 22 illustrates diagrams for
explaining the enlargement or the reduction of a screen
image. If a user chooses to enlarge or reduce a current screen
image when a screen image 673 is displayed, as illustrated in
FIG. 22(b), an enlarged screen image 675 or areduced screen
image 671 of the screen image 671 may be displayed, as
illustrated in FIG. 22(c) or 22(a), and a haptic effect corre-
sponding to the enlargement or the reduction of the screen
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image 673 may be generated. In this case, the type of the
haptic effect may vary according to the rate or the speed of
enlargement or reduction of the screen image 673.

FIG. 23 illustrates a diagram of an idle avatar screen 680.
Referring to FIG. 23, if an avatar mode is chosen from a menu
for decorating an idle screen, the idle avatar screen 680 may
be displayed. If a communication event such as making/
receiving a call or the transmission/reception of messages
occurs, a number of avatar images representing the parties
who engage in the communication event may be displayed on
the idle avatar screen 680, and the shapes of the avatar images
may be altered according to the progress in the communica-
tion event. In addition, the states of the parties who engage in
the communication event, date information, time information
may be simple text messages may also be displayed on the
idle avatar screen 680. Different avatar images may be des-
ignated for different groups registered in a phone book.

If any one of the avatar images displayed on the idle avatar
screen 680 is touched, the configuration of the idle avatar
screen 680 may change. In this case, a haptic effect corre-
sponding to the change in the configuration of the idle avatar
screen 680 may be generated. The type of the haptic effect
may vary according to which of the avatar images displayed
on the idle avatar screen 680 has been touched and which part
of the touched avatar images has been touched.

FIG. 24 illustrates a diagram of a music file play screen
690. Referring to FIG. 24, a haptic effect may be generated in
accordance with a change in voice/sound, pitch, frequency or
amplitude by using the music file play screen 690. For
example, an equalizer showing changes in sound in each
frequency band may be displayed on the music file play
screen 690. The equalizer may include a plurality of bars
respectively representing a plurality of frequency bands, and
the size of each of the bars of the equalizer may vary in
accordance with a change in sound in a corresponding fre-
quency band. A haptic effect may be generated in accordance
with a change in the size of each of the bars of the equalizer.
The pattern and the intensity of vibration may vary according
to the rate of change of the size of each of the bars of the
equalizer.

FIGS. 25 through 31 illustrate diagrams for explaining how
to generate and store a haptic effect during the reproduction of
a moving image file. More specifically, FIG. 25 illustrates a
diagram of a moving image reproduction screen 700. Refer-
ring to FIG. 25, various haptic effects may be generated for
various changes in the moving image reproduction screen
700. For example, assuming that frames shown in FIGS.
26(a) and 26(b) are previous frames and a frame shown in
FIG. 26(c) is a current frame, various vibration effects having
different patterns and/or different intensities may be gener-
ated according to the rate of change of an image between the
previous frames and the current frame. For this, one of a
plurality of previous frames stored in advance may be chosen,
and the chosen previous frame may be compared with the
current frame.

A number of objects included in a frame may be recognized
by their size. Thus, a haptic effect corresponding to whichever
of the objects changes most considerably may be generated.
FIG. 27 shows how to set different vibration effects or differ-
ent non-vibration haptic effects for different rates of change
of an image or for objects having different sizes. Referring to
FIG. 27, a user may set different haptic effects for different
rates of change of an image or for objects having different
sizes.

FIG. 28 illustrates a diagram for explaining how to set a
haptic effect with the use of a moving image screen 710.
Referring to FIG. 28, if a user chooses to reproduce a moving
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image file, the moving image screen 710 may be displayed.
The moving image screen 710 may include an icon 713 for
setting a haptic effect such as vibration. If the user chooses the
icon 713, the user may set a haptic effect for each desired
frame of the moving image file, as illustrated in FIG. 26.

If the user sets a vibration effect for a moving image file,
vibration data corresponding to the vibration effect may be
stored along with synchronization information so as to be
synchronized with the moving image file. Referring to FIG.
28, if the moving image file is ‘Dance.avi’, the vibration data
may be stored as ‘Dance.vib’. That is, the vibration data may
be stored as a file sharing the same file name as that of the
moving image file but having a different extension from that
of'the moving image file. Therefore, if there is a vibration data
file having the same file name as that of a moving image file,
the moving image file may be reproduced along with the
vibration data file. On the other hand, if there is no vibration
data file having the same file name as that of a moving image
file, only the moving image file may be reproduced. This
exemplary embodiment may be applied not only to moving
image files but also to music files.

If anumber of number icons or menu icons are displayed at
alower portion of a moving image screen 720, as illustrated in
FIG. 30, vibration may be generated in various manners
according to which of the number icons or the menu icons is
chosen. More specifically, referring to FIG. 31, various vibra-
tion effects may be set using the moving image screen 720 so
that the pattern and the intensity of vibration can vary accord-
ing to which of a plurality of icons displayed on the moving
image screen 720 has been chosen and how the chosen icon
has been touched, i.e., whether the chosen icon has been
touched for a short time or for a long time and whether the
chosen icon has been touched lightly or firmly.

FIGS. 32 through 42 illustrate diagrams for explaining how
to generate a haptic effect according to the content of infor-
mation displayed on the screen of the display module 151.
More specifically, FIG. 32 illustrates a diagram of a character
input window 820. Referring to FIG. 32, the character input
window 820 and a display window 810 may be displayed on
a screen 800 of the display module 151. The character input
window 820 may include a plurality of touch keys for input-
ting numerals to the screen 800 during a call mode. The
display window 810 may display a number of numerals input
through the character input window 820.

Different haptic effects may be generated for different
characters mapped to each of the touch keys of the character
input window 820. If a character is input using the character
input window 820, a haptic effect may be generated in con-
sideration of the configuration of the input character. More
specifically, if vibration is output in response to a touch input
for each of the touch keys of the character input window 820,
different vibration effects may be designated for different
characters mapped to each of the touch keys of the character
input window 820. In this manner, a user may be able to easily
recognize a character input by himself’herself based on the
pattern and the intensity of vibration output by the mobile
terminal 100 without the need to look at the screen of the
mobile terminal 100.

FIG. 34 illustrates a diagram of a call reception screen 830.
Referring to FIG. 34, if a request for a call connection is
issued, the call reception screen 830 may be displayed. In this
case, caller information regarding a caller who has issued the
request may be analyzed, and a haptic effect corresponding to
the caller may be generated. In addition, if another call or a
message is received during a call with the caller, caller infor-
mation corresponding to the received call or the received
message may be analyzed. If the received call or message is
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associated with any one of a plurality of phone numbers
registered in a phone book, a haptic effect corresponding to
the caller of the received call or message may be generated.
On the other hand, if the received call or message is not
associated with any one of the registered phone numbers, a
haptic effect corresponding to the phone number of the
received call or message may be generated.

FIG. 35 illustrates a diagram of a message reception screen
840. Referring to FIG. 35, if a message is received during a
call, a predetermined word may be parsed from the received
message, and a haptic effect corresponding to the parsed word
may be generated. The predefined word may be chosen in
advance by a user. If vibration is generated as a haptic effect,
the intensity and the pattern of vibration to be generated for
the predefined word may be set and altered by the user.

If a message is received, the content of the received mes-
sage may be analyzed. If the results of the analysis indicate
that the received message includes a predefined word for
which a haptic effect is to be generated, a haptic effect corre-
sponding to the predefined word may be generated. The pre-
defined word may be chosen in advance by the user, and the
pattern and the intensity of the haptic effect may be set by the
user.

During a call with a caller or a callee, the speech of the
caller or the callee may be analyzed. Ifthe speech of the caller
or the callee includes a predefined word, a haptic effect cor-
responding to the predefined word may be generated. The
predefined word may be chosen in advance by the user. If the
voice of the caller or the callee is stored in a database, a haptic
effect corresponding to the voice of the caller or the callee
may be generated. In addition, if a change in the voice or the
voice volume of the caller or the callee is detected during the
call with the caller or the callee, a haptic effect corresponding
to the voice change or the voice volume change may be
generated.

FIG. 36 illustrates a diagram of a screen image 860 includ-
ing a plurality of menu icons. Referring to FIG. 36, if a user
touches or approaches and thus chooses one of the menu
icons, the name of the chosen menu icon may be analyzed,
and a haptic effect corresponding to the name of the chosen
menu icon may be generated. For example, if the user chooses
amenuicon ‘setting’, haptic effects (such as vibration effects)
respectively corresponding to alphabet letters ‘s’, ‘e’, ‘t’, ‘t’,
‘1’, ‘n’, and ‘g’ may be sequentially output. Alternatively, the
user may set a haptic effect for the word ‘setting’ in advance.
In this case, the haptic effect corresponding to the word ‘set-
ting’ may be generated.

In order to enter a menu corresponding to the chosen menu
icon, the chosen menu icon may be touched. In this case, a
haptic effect corresponding to the menu may be generated. If
amenu icon other than the chosen menu icon is chosen during
the generation of a haptic effect corresponding to the chosen
menu icon, the generation of the haptic effect corresponding
to the previously-chosen menu icon may be terminated, and a
haptic effect corresponding to the newly-chosen menu icon
may be generated. In this manner, the user may easily recog-
nize a menu icon chosen by himself/herself based on a haptic
effect generated by the mobile terminal 100.

FIG. 37 illustrates a diagram of a phone book list screen
860. Referring to FIG. 37, if a user touches and thus chooses
one of a plurality of items displayed on the phone book list
screen 960, the name of a person corresponding to the chosen
item may be analyzed, and a haptic effect may be generated
according to the results of the analysis. If the user looks
someone up in a phone book by inputting a character or a
string of characters to the phone book list screen 860, the
input character or the input character string may be analyzed,
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and a haptic effect corresponding to the input character or the
input character string may be generated.

FIG. 38 illustrates a diagram of a screen image 870 dis-
played when one of the items of the phone book list screen
860 is chosen. Referring to FIG. 38, if one of the items of the
phone book list screen 860 is chosen, a group information
string corresponding to the chosen item may be analyzed, and
ahaptic effect may be generated according to the results of the
analysis. Alternatively, a haptic effect corresponding to vari-
ous information, other than group information, may be gen-
erated. For example, a haptic effect corresponding to a phone
number or a memo stored in a phone book may be generated,
or a haptic effect indicating whether an image or an avatar is
registered may be generated.

FIG. 39 illustrates a diagram of a message list screen 880.
Referring to FIG. 39, if a user chooses to view a list of
received messages or sent messages, the message list screen
880 may be displayed. If the user touches one of a plurality of
items displayed on the message list screen 880, a message 890
corresponding to the chosen item may be parsed. I[f the results
of the parsing indicate that the message 890 includes a pre-
defined word, a haptic effect corresponding to the predefined
word may be generated.

If a message has a file attached thereto, a haptic effect
corresponding to the type of the attached file may be gener-
ated. That is, the attached file may be classified into, for
example, a music file, a game file, or a moving image file,
according to the extension of the attached file, and a haptic
effect corresponding to the type of the attached file may be
generated. In this manner, different haptic effects may be
generated for different types of attached files.

For example, if a message has a game file attached thereto,
a haptic effect corresponding to game files may be generated.
If ahaptic effect is yet to be designated for game files, a haptic
effect corresponding to a string of alphabet letters ‘g’, ‘a’,
‘m’, and ‘e’ may be generated. If a message has an image file
or a music file attached thereto, a haptic effect may be gen-
erated in the above-described manner.

FIG. 40 illustrates a diagram of a short-range communica-
tion connection screen 910. Referring to FIG. 40, if the
mobile terminal 100 is within a short range of a communica-
tion device and can thus communicate with the communica-
tion device using a short-range communication method such
as Bluetooth, the short-range communication connection
screen 910 may be displayed. In this case, a haptic effect
corresponding to the communication device or a haptic effect
indicating that a short-range communication channel has
been established between the mobile terminal 100 and the
communication device may be generated.

If the mobile terminal 100 receives a file from the commu-
nication device through short-range communication, a haptic
effect corresponding to the type of the received file may be
generated. That is, the received file may be classified into, for
example, an image file, a music file, or a game file, and a
haptic effect corresponding to the type of the received file
may be generated. For example, if the received file is an image
file, a haptic effect corresponding to image files may be gen-
erated. If a haptic effect is yet to be designated for image files,
a haptic effect corresponding to a string of alphabet letters 1°,
‘m’, ‘a’, ‘g’, and ‘e’ may be generated. In this manner, a user
may easily recognize the type of the received file based on a
haptic effect generated by the mobile terminal 100 without
the need to open the received file.

FIG. 41 illustrates a diagram of a document viewer screen
920. Referring to FIG. 41, if a predetermined word included
in a document displayed on the document viewer screen 920
is touched and thus chosen, the chosen word may be analyzed,
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and a haptic effect corresponding to the chosen word may be
generated. That is, if the chosen word is registered in a word-
book, a user’s dictionary or a recent search list database, a
haptic effect corresponding to the chosen word may be gen-
erated. If the chosen word is touched again during the gen-
eration of the haptic effect corresponding to the chosen word,
a wordbook or dictionary screen may be displayed.

FIG. 42 illustrates a diagram of a web page screen 930.
Referring to FIG. 42, if a uniform resource locator (URL)
displayed on the web page screen 930 is touched, a vibration
effect or a non-vibration haptic effect corresponding to the
character pattern of the URL may be generated. If the URL is
touched again during the generation of the haptic effect cor-
responding to the character pattern of the URL or the URL is
touched for more than a predefined amount of time, a web
page corresponding to the URL may be displayed.

If a web browser is executed and a link corresponding to a
URL registered as Favorites is touched, the character pattern
of'the URL may be analyzed, and a haptic effect correspond-
ing to the character pattern of the URL may be generated. In
this case, if the URL is touched again during the generation of
the haptic effect corresponding to the character pattern of the
URL, a web page corresponding to the touched link may be
displayed.

FIGS. 43 through 50 illustrate diagrams for explaining how
to generate different haptic effects for different object
regions. More specifically, FIG. 43 illustrates a diagram for
explaining how to generate different haptic effects for differ-
ent object regions of a touch key displayed in a touch keypad
input window. Referring to FIG. 43, when objects 1 and 2
correspond to soft keys 1 and 2, respectively, displayed in a
keypad input window, the intensity of a haptic effect gener-
ated when a central portion of each of objects 1 and 2 is
touched or approached may be higher than the intensity of a
haptic effect generated when a boundary portion of each of
objects 1 and 2 are touched or approached. No haptic effect
may be generated when the area between objects 1 and 2 is
touched or approached. In this manner, a user may easily
recognize the boundary between objects 1 and 2 by using the
sense of touch.

Each of objects 1 and 2 may be divided into two haptic
regions, as illustrated in FIG. 43. Alternatively, each of
objects 1 and 2 may be divided into two or more haptic
regions. FIG. 44 illustrates a diagram for explaining how to
generate different haptic effects for different object regions of
a menu icon. Referring to FIG. 44, if a central portion of a
menu icon is touched or approached, a strong haptic effect
may be generated. On the other hand, if a boundary portion of
a menu icon is touched or approached, a weak haptic effect
may be generated. That is, different haptic effects may be
generated for different haptic regions in each object. In the
exemplary embodiment of FIG. 44, like in the exemplary
embodiment of FIG. 43, no haptic effect may be generated
when the area between a pair of adjacent objects is touched or
approached. Thus, a user may easily recognize the boundary
between the pair of adjacent objects by using the sense of
touch.

FIG. 45 illustrates a diagram of a wheel-type control icon.
Referring to FIG. 45, the wheel-type control icon may be used
to adjust sound volume or brightness. More specifically, the
wheel-type control icon may be rotated by being touched and
dragged. Then, sound volume or brightness may be adjusted
in stages by the amount by which the wheel-type control icon
is rotated. In this case, a haptic effect may be generated
according to the amount by which the wheel-type control icon
is rotated.
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FIG. 46 illustrates a diagram of a sound volume control
screen 940. Referring to FIG. 46, if a sound volume control
icon 943 displayed on the sound volume control screen 940 is
touched and dragged, sound volume may be adjusted by the
amount by which the sound volume control icon 943 is
dragged. In this case, a haptic effect may be generated accord-
ing to the amount by which the sound volume control icon
943 is dragged. The volume control icon 943 may be divided
into a number of haptic regions. The intensity of the haptic
effect may increase proportionally to sound volume.

FIG. 47 illustrates a diagram of a brightness control screen
950 for adjusting the brightness of the display module 151.
Referring to FIG. 47, if a brightness control icon 953 dis-
played on the brightness control screen 950 is touched and
dragged, the brightness of the display module 151 may be
adjusted by the amount by which the brightness control icon
953 is dragged. In this case, if a portion of the brightness
control icon 953 for increasing the brightness of the display
module 151 is touched or approached, a strong haptic effect
may be generated. On the other hand, if a portion of the
brightness control icon 953 for lowering the brightness of the
display module 151 is touched or approached, a weak haptic
effect may be generated. If a user changes the color of a screen
image, a haptic effect may be generated. In this case, different
haptic effects may be generated for different colors or shades.
For example, a haptic effect generated for alight color may be
weaker than a haptic effect generated for a deep color.

FIG. 48 illustrates a diagram of an image rotation screen
960. Referring to FIG. 48, different haptic effects may be
generated for different image rotation angles of 0° (961), 90°
(963), and 180° (965). For example, a haptic effect generated
for the image rotation angle of 0° may be weakest, and a
haptic effect generated for the image rotation angle of 180°
may be strongest. Alternatively, the haptic effect generated
for the image rotation angle of 0° may be strongest, and the
haptic effect generated for the image rotation angle of 180°
may be weakest.

FIG. 49 illustrates a diagram of a channel selection screen
970. Referring to FIG. 49, a user may choose one of a plurality
of'icons 971 respectively representing a plurality of channels
from the channel selection screen 970 in order to watch a
broadcast program or listen to the radio. In this case, a haptic
effect may be generated. A haptic effect generated when a
boundary portion of each of the icons 971 is touched by the
user may be weaker than a haptic effect generated when a
central portion of each of the icons 971. In addition, no haptic
effect may be generated when the areas between the icons 971
are touched. Thus, the user may easily recognize the bound-
aries between the icons 971 by using the sense of touch. This
exemplary embodiment may be directly applied to an icon
973 for adjusting sound volume.

FIG. 50 illustrates a diagram of a melody-playing screen
980. Referring to FIG. 50, a keyboard including a plurality of
piano keys may be displayed on the melody-playing screen
980. A haptic effect generated when a boundary portion of
each of the piano keys is touched may be different from a
haptic effect generated when a central portion of each of the
piano keys is touched. The melody-playing screen 980 is
illustrated in FIG. 50 as being a keyboard-playing screen, but
the present invention is not restricted to this. That is, the
present invention may be directly applied to various instru-
ment-playing screens, other than a keyboard-playing screen.

If a sound volume control icon 987 is provided on the
melody-playing screen 980, a haptic effect may be generated
according to sound volume.

In addition, if a list is displayed on the melody-playing
screen 980, different haptic effects may be generated for
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different items in the list. In this case, a haptic effect generated
for the uppermost item in the list may be weakest, and a haptic
effect generated for the lowermost item in the list may be
strongest. Alternatively, the haptic effect generated for the
uppermost item in the list may be weakest, and the haptic
effect generated for the lowermost item in the list may be
strongest.

In the case of a multi-viewer screen, different haptic effects
may be generated for different images displayed on the multi-
viewer screen. In this case, a haptic effect generated when a
boundary portion of each of the images displayed on the
multi-viewer screen may be different from a haptic effect
generated when a central portion of each of the images dis-
played on the multi-viewer screen. In addition, no haptic
effect may be generated when the areas among the images
displayed on the multi-viewer screen are touched. Thus, a
user may easily recognize the boundaries between the images
displayed on the multi-viewer screen by using the sense of
touch. This exemplary embodiment may be directly applied
to amusic-playing screen, and particularly, to the selection of
a section to be played or the control of sound volume.

The mobile terminal according to the present invention and
the method of controlling a mobile terminal according to the
present invention are not restricted to the exemplary embodi-
ments set forth herein. Therefore, variations and combina-
tions of the exemplary embodiments set forth herein may fall
within the scope of the present invention. The present inven-
tion can be realized as computer-readable code written on a
computer-readable recording medium. The computer-read-
able recording medium may be any type of recording device
in which data is stored in a computer-readable manner.
Examples of the computer-readable recording medium
include a ROM, a RAM, a CD-ROM, a magnetic tape, a
floppy disc, an optical data storage, and a carrier wave (e.g.,
data transmission through the Internet). The computer-read-
able recording medium can be distributed over a plurality of
computer systems connected to a network so that computer-
readable code is written thereto and executed therefrom in a
decentralized manner. Functional programs, code, and code
segments needed for realizing the present invention can be
easily construed by one of ordinary skill in the art.

As described above, according to the present invention, it is
possible to generate different haptic effects having different
intensities and/or different patterns for different haptic
regions of an object such as a menu icon, a control icon, a
touch key and an image for controlling the operation of a
mobile terminal. Thus, it is possible for a user to easily deter-
mine whether the object has been touched or approached by
using the sense of touch, rather than using the sense of vision.
Therefore, it is possible to easily control the operation of a
mobile terminal.

While the present invention has been particularly shown
and described with reference to exemplary 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 and scope of the
present invention as defined by the following claims.

What is claimed is:

1. A method of controlling a mobile terminal, the method
comprising:

controlling a touch screen of the mobile terminal, via a

controller of the mobile terminal, to display at least one
object, wherein each of the at least one object is divided
into a plurality of haptic regions;

receiving an initial touch input, via the touch screen, of one

haptic region of the plurality of haptic regions of one of
the at least one object;
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outputting a control signal, via the controller, for control-
ling a haptic module of the mobile terminal to generate
a haptic effect based on the received initial touch input;

generating the haptic effect, via the haptic module, in
response to the output control signal, the generated hap-
tic effect corresponding to the one haptic region that
received the initial touch input;

receiving another touch input, via the touch screen, during

generation of the haptic effect, wherein the another
touch input is received away from the one of the at least
one object that includes the one haptic region that
received the initial touch input; and

ceasing the generation of the haptic effect based on receipt

of the another touch input,

wherein the plurality of haptic regions of each of the at least

one object includes at least a first haptic region and a
second haptic region,
wherein the output control signal controls the haptic mod-
ule to generate the haptic effect corresponding to the first
haptic region of the one of the at least one object when
the initial touch input is received at the first haptic region
of the one of the at least one object,
wherein the output control signal controls the haptic mod-
ule to generate the haptic effect corresponding to the
second haptic region of the one of the at least one object
when the initial touch input is received at the second
haptic region of the one of the at least one object, and

wherein the haptic effect corresponding to the first haptic
region of the one of the at least one object is different
from the haptic effect corresponding to the second hap-
tic region of the one of the at least one object.

2. The method of claim 1, wherein:

each of the at least one object comprises a menu icon, a

control icon, a touch key or an image; and

each of the at least one object is associated with control of

an operation of the mobile terminal.

3. The method of claim 1, wherein controlling the touch
screen to display the at least one object comprises controlling
the touch screen to display each of the at least one object such
that it is distinguished from other of the at least one object.

4. The method of claim 1, further comprising performing,
under control of the controller, a predetermined operation
corresponding to the one of the at least one object that
includes the one haptic region that received the initial touch
input.

5. The method of claim 4, further comprising outputting a
control signal, via the controller, for controlling the haptic
module to generate a haptic effect corresponding to the pre-
determined operation during the performance of the prede-
termined operation.

6. The method of claim 1, wherein at least one of the
generated haptic effects is vibration.

7. The method of claim 1, further comprising controlling
the touch screen, via the controller, to display an image cor-
responding to at least one of the generated haptic effects.

8. The method of claim 1, further comprising controlling
the touch screen, via the controller, to display a menu for
setting the plurality of haptic regions.

9. The method of claim 1, further comprising:

controlling the touch screen, via the controller, to display a

menu for setting a type, intensity or pattern of a haptic
effect for each of the plurality of haptic regions of the at
least one object.

10. The method of claim 1, further comprising:

generating a proximity signal, via a proximity sensor of the

mobile terminal, indicating that an entity is approaching
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the one haptic region of the plurality of haptic regions of
the one of the at least one object; and
outputting a control signal, via the controller, for control-
ling the haptic module to generate the haptic effect cor-
responding to the haptic region approached by the entity
in response to the proximity signal.
11. A mobile terminal, comprising:
a touch screen configured to:
display at least one object, wherein each of the at least
one object is divided into a plurality of haptic regions;
receive an initial touch input at one haptic region of the
plurality of haptic regions of one of the at least one
object; and
receive another touch input away from the one of the at
least one object that includes the one haptic region
that received the initial touch input;
a haptic module configured to generate a haptic effect; and
a controller configured to output a control signal for con-
trolling the haptic module to:
generate the haptic effect based on the received initial
touch input; and
cease the generation of the haptic effect based on receipt
of the another touch input,
wherein the plurality of haptic regions of each of the at least
one object includes at least a first haptic region and a
second haptic region,
wherein the output control signal controls the haptic mod-
ule to generate the haptic effect corresponding to the first
haptic region of the one of the at least one object when
the initial touch input is received at the first haptic region
of the one of the at least one object, and controls the
haptic module to generate the haptic effect correspond-
ing to the second haptic region of the one of the at least
one object when the initial touch input is received at the
second haptic region of the one of the at least one object,
and
wherein the haptic effect corresponding to the first haptic
region of the one of the at least one object is different
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from the haptic effect corresponding to the second hap-
tic region of the one of the at least one object.

12. The mobile terminal of claim 11, wherein:

each of the at least one object comprises a menu icon, a

control icon, a touch key or an image; and

each of'the at least one object is associated with the control

of an operation of the mobile terminal.

13. The mobile terminal of claim 11, wherein the controller
is further configured to control the touch screen to display
each ofthe at least one object such that it is distinguished from
other of the at least one object.

14. The mobile terminal of claim 11, wherein at least one of
the generated haptic effects is vibration.

15. The mobile terminal of claim 11, wherein the controller
is further configured to control the touch screen to display an
image corresponding to one of the generated haptic effects.

16. The mobile terminal of claim 11, wherein the controller
is further configured to control the touch screen to display a
menu for setting the plurality of haptic regions.

17. The mobile terminal of claim 11, wherein the controller
is further configured to control the touch screen to display a
menu for setting a type, intensity or pattern of a haptic effect
for each of the plurality of haptic regions of the at least one
object.

18. The mobile terminal of claim 11, further comprising:

a proximity sensor configured to determine whether an

entity approaches the one haptic region of the plurality
of haptic regions of the one of the at least one object and
to generate a proximity signal indicating which haptic
region is approached by the entity and the degree of
proximity between the approaching entity and the
approached haptic region,

wherein the controller is further configured to control the

haptic module to generate the haptic effect correspond-
ing to the approached haptic region in response to the
proximity signal.

* #* #* #* #*
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