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MOBILE TERMINAL AND CONTROL
METHOD FOR THE MOBILE TERMINAL

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] Pursuant to 35 U.S.C. §119(a), this application
claims the benefit of earlier filing date and right of priority to
Korean Application Nos. 10-2014-0144360 and 10-2014-
0145254, filed on Oct. 23, 2014 and Oct. 24, 2014, respec-
tively, the contents of which is incorporated by reference
herein in its entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a mobile terminal
and a method of controlling the same.

[0004] 2. Background of the Invention

[0005] Terminals may be divided into mobile/portable ter-
minals and stationary terminals according to their mobility.
Also, the mobile terminals may be classified into handheld
terminals and vehicle mount terminals according to whether
ornotauser can directly carry. As it becomes multifunctional,
a mobile terminal can be allowed to capture still images or
moving images, play music or video files, play games, receive
broadcast and the like, so as to be implemented as an inte-
grated multimedia player.

SUMMARY OF THE INVENTION

[0006] An object of the present invention is to provide a
mobile terminal and a control method thereof capable of
recommending representative POI information based on user
preferences of vehicle occupants, recommended POI infor-
mation of a server, vehicle data and user schedules to provide
POI information suitable to user environments.

[0007] A mobile terminal according to the embodiments of
the present disclosure may include a communication unit
configured to form a communication network with a plurality
of communication terminals within a vehicle when the
mobile terminal is mounted on the vehicle; a display unit
configured to display map data; and a controller configured to
detect user preference information associated with a place
from the plurality of communication terminals, detect POI
information from a server through the communication unit,
detect candidate POI information based on the detected POI
information and the user preference information, detect rep-
resentative POI information from the candidate POl informa-
tion based on user schedule information, and display the
representative POI information on the map data.

[0008] According to an example associated with the
present disclosure, the controller may register the represen-
tative POl information for the user schedule to update the user
schedule, and display the updated user schedule on the dis-
play unit or register the updated user schedule with the server.
[0009] According to an example associated with the
present disclosure, the controller may detect the representa-
tive POI information from the candidate POI information
based on vehicle data, and display the representative POI
information on the map data.

[0010] According to an example associated with the
present disclosure, the controller may register the represen-
tative POI information for the user schedule based on the
vehicle data to update the user schedule.
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[0011] According to an example associated with the
present disclosure, the controller may give priority to the user
schedule and the vehicle data, and provide the representative
POI information detected based on the vehicle data or the
representative POI information detected based on the user
schedule according to the given priority.

[0012] According to an example associated with the
present disclosure, the controller may display a time line in an
adjoining region of the map data, and display icons indicating
the user schedule containing the representative POI informa-
tion on the time line according to a time sequence.

[0013] According to an example associated with the
present disclosure, when a first POI icon among the plurality
of POl icons displayed on the map data moves into a first time
region of the time line by a user input, the controller may
register POI information corresponding to the first POI icon
for a time corresponding to the first time region on the user
schedule.

[0014] According to an example associated with the
present disclosure, when a first icon displayed in the first time
region of the time line among icons indicating the user sched-
ule displayed in a sequence on the time line moves into a
second time region of the time line, the controller may change
a time for the user schedule corresponding to the first icon to
the second time region.

[0015] A mobile terminal according to the embodiments of
the present disclosure may include a display unit configured
to display map data and a time line; and a controller config-
ured to display icons indicating a user schedule containing
POI information on the time line in a time sequence.

[0016] A method of controlling a mobile terminal accord-
ing to the embodiments of the present disclosure may include
forming a communication network with a plurality of com-
munication terminals within a vehicle when the mobile ter-
minal is mounted on the vehicle; displaying map data on the
display unit; detecting user preference information associated
with a place from the plurality of communication terminals,
and detecting POI information from a server through the
communication unit; detecting candidate POI information
based on the detected POI information and the user prefer-
ence information; and detecting representative POI informa-
tion from the candidate POI information based on user sched-
ule information, and displaying the representative POI
information on the map data.

[0017] A mobile terminal and a control method according
to an embodiment of the present disclosure may automati-
cally switch the mode of the mobile terminal to a vehicle
mode when a user carries the mobile terminal and then
mounts it on a vehicle, thereby allowing the user to check the
vehicle mode in an easy and fast manner

[0018] A mobile terminal and a control method according
to an embodiment of the present disclosure may automati-
cally switch the mode of the mobile terminal to a vehicle
mode, and recommend representative POI information based
on user preferences of vehicle occupants, recommended POI
information of a server when a user carries the mobile termi-
nal and then mounts it on a vehicle, vehicle data and user
schedules, thereby providing POI information suitable to user
environments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
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illustrate exemplary embodiments and together with the
description serve to explain the principles of the invention.
[0020] In the drawings:

[0021] FIG.1 is a block diagram illustrating the configura-
tion of a mobile communication terminal for explaining the
embodiments of the present disclosure;

[0022] FIG. 2 is ablock diagram illustrating a vehicle navi-
gation system according to the embodiments of the present
disclosure;

[0023] FIG. 3 is a block diagram illustrating the configura-
tion of a telematics terminal for explaining the embodiments
of the present disclosure;

[0024] FIG. 4 is a block diagram illustrating the configura-
tion of a navigation (vehicle navigation) device for explaining
the embodiments of the present disclosure;

[0025] FIG. 5 is an exemplary view illustrating a mobile
terminal which is mountable on or detachable from a vehicle
according to the embodiments of the present disclosure
[0026] FIG. 6 is an exemplary view illustrating a general
mode of a mobile terminal;

[0027] FIG. 7 is an exemplary view illustrating a vehicle
mode displayed on a mobile terminal according to the
embodiments of the present disclosure;

[0028] FIG. 8 is an exemplary view illustrating a plurality
of terminals interworking with each other within a vehicle
according to the embodiments of the present disclosure;
[0029] FIG. 9 is a flow chart illustrating a method of con-
trolling a mobile terminal according to an embodiment of the
present disclosure;

[0030] FIG. 10 is an exemplary view illustrating a method
of displaying icons indicating POI information according to
the POI recommendation score (recommendation level)
according to an embodiment of the present disclosure;
[0031] FIG. 11 is an exemplary view illustrating another
method of indicating POI information according to the POI
recommendation score (recommendation level) according to
an embodiment of the present disclosure;

[0032] FIG. 12 is an exemplary view illustrating informa-
tion associated with POI information according to an embodi-
ment of the present disclosure;

[0033] FIG.13Ais anexemplary view illustrating a method
of displaying POI information when a vehicle is moving
according to an embodiment of the present disclosure;
[0034] FIG.13B is an exemplary view illustrating a method
of displaying information associated with POI information
when a vehicle is moving according to an embodiment of the
present disclosure;

[0035] FIG. 14 is an example table illustrating a method of
calculating a recommendation level (recommendation score)
according to an embodiment of the present disclosure;
[0036] FIG. 15 is an exemplary view illustrating a method
of sharing POI information (POI information based on a
recommendation level) according to an embodiment of the
present disclosure;

[0037] FIG. 16 is an exemplary view illustrating another
method of sharing POI information (POI information based
on a recommendation level) according to an embodiment of
the present disclosure;

[0038] FIG. 17 is a flow chart illustrating a method of
controlling a mobile terminal according to another embodi-
ment of the present disclosure;

[0039] FIG. 18 is a flow chart illustrating a method of
controlling a mobile terminal according to still another
embodiment of the present disclosure;
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[0040] FIG. 19 is an exemplary view illustrating a table for
recommending POI based on vehicle data according to the
embodiments of the present disclosure;

[0041] FIG. 20 is an exemplary view illustrating a table for
recommending POI based on schedule data according to the
embodiments of the present disclosure;

[0042] FIG. 21 is an exemplary view illustrating a method
of sharing a schedule including POI information (representa-
tive POI information) according to an embodiment of the
present disclosure;

[0043] FIG. 22 is an exemplary view illustrating another
method of sharing a schedule including POl information (rep-
resentative POI information) according to an embodiment of
the present disclosure;

[0044] FIG. 23 is an exemplary view illustrating a time line
indicating a schedule containing POI information (represen-
tative POI information) along with map data according to an
embodiment of the present disclosure; FIG. 24 is an exem-
plary view illustrating a method of registering POI informa-
tion for a user schedule according to an embodiment of the
present disclosure; and

[0045] FIG. 25 is an exemplary view illustrating a method
of editing a user schedule according to an embodiment of the
present disclosure.

DETAILED DESCRIPTION OF THE INVENTION

[0046] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of the invention. Unless otherwise defined, all
terms used herein have the same meaning as commonly
understood by one of ordinary skill in the art to which this
invention pertains, and should not be interpreted as having an
excessively comprehensive meaning nor as having an exces-
sively contracted meaning. If technical terms used herein is
erroneous that fails to accurately express the technical idea of
the present invention, it should be replaced with technical
terms that allow the person in the art to properly understand.
The general terms used herein should be interpreted accord-
ing to the definitions in the dictionary or in the context and
should not be interpreted as an excessively contracted mean-
ing.

[0047] As used herein, the singular forms “a”, “an” and
“the” are intended to include the plural forms as well, unless
the context clearly indicates otherwise. It will be further
understood that the terms “comprises” ‘“‘comprising,”
“includes” and/or “including” when used herein, specify the
presence of stated features, integers, steps, operations, ele-
ments, and/or components, but do not preclude the presence
or addition of one or more other features, steps, operations,
elements, components, and/or groups thereof.

[0048] It will be understood that, although the terms first,
second, etc. may be used herein to describe various elements,
these elements should not be limited by these terms. These
terms are only used to distinguish one element from another.
For example, a first element could be termed a second ele-
ment, and, similarly, a second element could be termed a first
element, without departing from the scope of the present
invention.

[0049] The exemplary embodiments of the present inven-
tion will now be described with reference to the accompany-
ing drawings, in which similar numbers refer to similar ele-
ments throughout.

[0050] Also, in describing the present invention, if a
detailed explanation for a related known function or construc-
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tion is considered to unnecessarily divert the gist of the
present invention, such explanation has been omitted but
would be understood by those skilled in the art. The accom-
panying drawings of the present invention aim to facilitate
understanding of the present invention and should not be
construed as limited to the accompanying drawings.

[0051] FIG. 1 is a view illustrating a configuration of a
mobile communication terminal 100 according to embodi-
ments of the present invention. The mobile communication
terminal (i.e., a cellular phone or a mobile phone) 100 may be
implemented in various forms such as mobile phones, smart
phones, notebook computers, digital broadcast terminals,
PDAs (Personal Digital Assistants), PMPs (Portable Multi-
media Player), etc.

[0052] As illustrated in FIG. 1, the mobile communication
terminal 100 includes a wireless communication unit 110, an
A/V (Audio/Video) 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, etc. FIG. 1 shows the mobile communication terminal
100 having various components, but it is understood that
implementing all of the illustrated components is not a
requirement. The mobile communication terminal 100 may
be implemented by greater or fewer components.

[0053] The wireless communication unit 110 typically
includes one or more components allowing radio communi-
cation between the mobile communication terminal 100 and
a wireless communication system or a network in which the
mobile communication terminal is located. For example, the
wireless communication unit may include at least one of a
broadcast receiving module 111, a mobile communication
module 112, a wireless Internet module 113, a short-range
communication module 114, and a location information mod-
ule 115.

[0054] Thebroadcast receiving module 111 receives broad-
cast signals and/or broadcast associated information from an
external broadcast management server (or other network
entity) via a broadcast channel. The broadcast channel may
include a satellite channel and/or a terrestrial channel. The
broadcast management server may be a server that generates
and transmits a broadcast signal and/or broadcast associated
information or a server that receives a previously generated
broadcast signal and/or broadcast associated information and
transmits the same to a terminal. The broadcast associated
information may refer to information associated with a broad-
cast channel, a broadcast program or a broadcast service
provider. The broadcast signal may include a TV broadcast
signal, a radio broadcast signal, a data broadcast signal, and
the like. Also, the broadcast signal may further include a
broadcast signal combined with a TV or radio broadcast
signal.

[0055] The broadcast associated information may also be
provided via a mobile communication network and, in this
case, the broadcast associated information may be received
by the mobile communication module 112. The broadcast
signal may exist in various forms. For example, it may existin
the form of an electronic program guide (EPG) of digital
multimedia broadcasting (DMB), electronic service guide
(ESG) of digital video broadcast-handheld (DVB-H), and the
like.

[0056] The broadcast receiving module 111 may be con-
figured to receive signals broadcast by using various types of
broadcast systems. In particular, the broadcast receiving
module 111 may receive a digital broadcast by using a digital
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broadcast system such as multimedia broadcasting-terrestrial
(DMB-T), digital multimedia broadcasting-satellite (DMB-
S), digital video broadcast-handheld (DVB-H), the data
broadcasting system known as media forward link only (Me-
diaFLO®), integrated services digital broadcast-terrestrial
(ISDB-T), etc. The broadcast receiving module 111 may be
configured to be suitable for every broadcast system that
provides a broadcast signal as well as the above-mentioned
digital broadcast systems. Broadcast signals and/or broad-
cast-associated information received via the broadcast receiv-
ing module 111 may be stored in the memory 160 (or another
type of storage medium).

[0057] The mobile communication module 112 transmits
and/or receives radio signals to and/or from at least one of a
base station (e.g., access point, Node B, etc.), an external
terminal (e.g., other user devices) and a server (or other net-
work entities). Such radio signals may include a voice call
signal, avideo call signal or various types of data according to
text and/or multimedia message transmission and/or recep-
tion.

[0058] The wireless Internet module 113 supports wireless
Internet access for the mobile communication terminal. This
module may be internally or externally coupled to the termi-
nal. Here, as the wireless Internet technique, a wireless local
area network (WLAN), Wi-Fi, wireless broadband (WiBro),
world interoperability for microwave access (WiMAX), high
speed downlink packet access (HSDPA), and the like, may be
used.

[0059] The short-range communication module 114 is a
module for supporting short range communications. Some
examples of short-range communication technology include
Bluetooth™, Radio Frequency IDentification (RFID), Infra-
red Data Association (IrDA), Ultra-WideBand (UWB), Zig-
Bee™, and the like.

[0060] The location information module 115 is a module
for checking or acquiring a location (or position) of the
mobile communication terminal (when the mobile commu-
nication terminal is located in a vehicle, the location of the
vehicle can be checked). For example, the location informa-
tion module 115 may be embodied by using a GPS (Global
Positioning System) module that receives location informa-
tion from a plurality of satellites. Here, the location informa-
tion may include coordinate information represented by lati-
tude and longitude values. For example, the GPS module may
measure an accurate time and distance from three or more
satellites, and accurately calculate a current location of the
mobile communication terminal according to trigonometry
on the basis of the measured time and distances. A method of
acquiring distance and time information from three satellites
and performing error correction with a single satellite may be
used. In particular, the GPS module may acquire an accurate
time together with three-dimensional speed information as
well as the location of the latitude, longitude and altitude
values from the location information received from the satel-
lites. As the location information module 115, a Wi-Fi posi-
tion system and/or a hybrid positioning system may be used.
[0061] The A/V input unit 120 is configured to receive an
audio or video signal. The A/V input unit 120 may include a
camera 121 (or other image capture device) and a microphone
122 (or other sound pick-up device). The camera 121 pro-
cesses image data of still pictures or video obtained by an
image capturing device in a video capturing mode or an image
capturing mode. The processed image frames may be dis-
played on a display unit 151 (or other visual output device).
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[0062] Theimage frames processed by the camera 121 may
be stored in the memory 160 (or other storage medium) or
transmitted via the wireless communication unit 110. Two or
more cameras 121 may be provided according to the configu-
ration of the mobile communication terminal.

[0063] The microphone 122 may receive sounds (audible
data) via a microphone (or the like) in a phone call mode, a
recording mode, a voice recognition mode, and the like, and
can process such sounds into audio data. The processed audio
(voice) data may be converted for output into a format trans-
mittable to a mobile communication base station (or other
network entity) via the mobile communication module 112 in
case of the phone call mode. The microphone 122 may imple-
ment various types of noise canceling (or suppression) algo-
rithms to cancel (or suppress) noise or interference generated
in the course of receiving and transmitting audio signals.
[0064] The user input unit 130 (or other user input device)
may generate key input data from commands entered by a
user to control various operations of the mobile communica-
tion terminal The user input unit 130 allows the user to enter
various types of information, and may include a keypad, a
dome switch, a touch pad (e.g., a touch sensitive member that
detects changes in resistance, pressure, capacitance, etc. due
to being contacted) a jog wheel, a jog switch, and the like. In
particular, when the touch pad is overlaid on the display unit
151 in a layered manner, it may form a touch screen.

[0065] The sensing unit 140 (or other detection means)
detects a current status (or state) of the mobile communica-
tion terminal 100 such as an opened or closed state of the
mobile communication terminal 100, a location of the mobile
communication terminal 100, the presence or absence of user
contact with the mobile communication terminal 100 (i.e.,
touch inputs), the orientation of the mobile communication
terminal 100, an acceleration or deceleration movement and
direction of the mobile communication terminal 100, etc., and
generates commands or signals for controlling the operation
of the mobile communication terminal 100. For example,
when the mobile communication terminal 100 is imple-
mented as a slide type mobile phone, the sensing unit 140 may
sense whether the slide phone is opened or closed. In addition,
the sensing unit 140 can detect whether or not the power
supply unit 190 supplies power or whether or not the interface
unit 170 is coupled with an external device.

[0066] The interface unit 170 (or other connection means)
serves as an interface by which at least one external device
may be connected with the mobile communication terminal
100. For example, the external devices may include wired or
wireless headset ports, an external power supply (or battery
charger) ports, wired or wireless data ports, memory card
ports, ports for connecting a device having an identification
module, audio input/output (1/0) ports, video 1/O ports, ear-
phone ports, or the like. Here, the identification module may
be a memory chip (or other element with memory or storage
capabilities) that stores various information for authenticat-
ing user’s authority for using the mobile communication ter-
minal 100 and may include a user identity module (UIM), a
subscriber identity module (SIM) a universal subscriber iden-
tity module (USIM), and the like. In addition, the device
having the identification module (referred to as the ‘identify-
ing device’, hereinafter) may take the form of a smart card.
Accordingly, the identifying device may be connected with
the terminal 100 via a port or other connection means. The
interface unit 170 may be used to receive inputs (e.g., data,
information, power, etc.) from an external device and transfer
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the received inputs to one or more elements within the mobile
communication terminal 100 or may be used to transfer data
within the mobile communication terminal to an external
device.

[0067] The output unit 150 is configured to provide outputs
in a visual, audible, and/or tactile manner (e.g., audio signal,
video signal, alarm signal, vibration signal, etc.). The output
unit 150 may include the display unit 151, an audio output
module 152, an alarm unit 153, and the like.

[0068] The display unit 151 may display information pro-
cessed in the mobile terminal 100. For example, when the
mobile terminal 100 is in a phone call mode, the display unit
151 may display a User Interface (UI) or a Graphic User
Interface (GUI) associated with a call or other communica-
tion (such as text messaging, multimedia file downloading,
etc.). When the mobile terminal 100 is in a video call mode or
image capturing mode, the display unit 151 may display a
captured image and/or received image, a Ul or GUI that
shows videos or images and functions related thereto, and the
like.

[0069] The display unit 151 may include at least one of a
Liquid Crystal Display (LCD), a Thin Film Transistor-LCD
(TFT-LCD), an Organic Light Emitting Diode (OLED) dis-
play, a flexible display, a three-dimensional (3D) display, or
the like. The mobile terminal 100 may include two or more
display units (or other display means) according to its par-
ticular desired embodiment. For example, the mobile termi-
nal may include both an external display unit (not shown) and
an internal display unit (not shown).

[0070] When the display unit 151 and the touch pad are
overlaid in a layered manner to form a touch screen, the
display unit 151 may function as both an input device and an
output device. The touch sensor may have the form of, for
example, a touch film, a touch sheet, a touch pad, and the like.

[0071] The touch sensor may be configured to convert the
pressure applied to a particular portion of the display unit 151
or a change in capacitance generated at a particular portion of
the display unit 151 into an electrical input signal. The touch
sensor may be configured to detect a touch input pressure as
well as a touch input position and a touch input area. When
there is a touch input with respect to the touch sensor, the
corresponding signal(s) are sent to a touch controller (not
shown). The touch controller processes the signal(s) and
transmits corresponding data to the controller 180. Accord-
ingly, the controller 180 can recognize a touched region ofthe
display unit 151.

[0072] A proximity sensor 141 may be may be disposed
within the mobile terminal covered by the touch screen or
near the touch screen. The proximity sensor 141 refers to a
sensor for detecting the presence or absence of an object that
accesses a certain detect surface or an object that exists
nearby by using the force of electromagnetism or infrared
rays without a mechanical contact. Thus, the proximity sen-
sor 141 has a longer life span compared with a contact type
sensor, and it can be utilized for various purposes.

[0073] The example of the proximity sensor 141 may be a
transmission type photo sensor, a direct reflection type photo
sensor, a mirror-reflection type photo sensor, an RF oscilla-
tion type proximity sensor, a capacitance type proximity sen-
sor, a magnetic proximity sensor, an infrared proximity sen-
sor. When the touch screen is an electrostatic type touch
screen, an approach of the pointer is detected on the basis of
a change in an electric field according to the approach of the
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pointer. In this case, the touch screen (touch sensor) may be
classified as a proximity sensor.

[0074] In the following description, for the sake of brevity,
recognition of the pointer positioned to be close to the touch
screen without being contacted will be called a ‘proximity
touch’, while recognition of actual contacting of the pointer
on the touch screen will be called a ‘contact touch’. In this
case, when the pointer is in the state of the proximity touch, it
means that the pointer is positioned to correspond vertically
to the touch screen.

[0075] The proximity sensor 141 detects a proximity touch
and a proximity touch pattern (e.g., a proximity touch dis-
tance, a proximity touch speed, a proximity touch time, a
proximity touch position, a proximity touch movement state,
or the like), and information corresponding to the detected
proximity touch operation and the proximity touch pattern
can be outputted to the touch screen.

[0076] The audio output module 152 may output audio data
received from the wireless communication unit 110 or stored
in the memory 160 in a call signal reception mode, a call
mode, a record mode, a voice recognition mode, a broadcast
reception mode, and the like. Also, the audio output module
152 may provide audible outputs related to a particular func-
tion (e.g., a call signal reception sound, a message reception
sound, etc.) performed in the mobile terminal 100. The audio
output module 152 may include a receiver, a speaker, a
buzzer, etc.

[0077] The alarm unit 153 outputs a signal for informing
about an occurrence of an event of the mobile terminal 100.
Events generated in the mobile terminal may include call
signal reception, message reception, key signal inputs, and
the like. In addition to video or audio signals, the alarm unit
153 may output signals in a different manner, for example, to
inform about an occurrence of an event. For example, the
alarm unit 153 may output a signal in the form of vibration.
When a call signal is received or a message is received, the
alarm unit 153 may vibrate the mobile terminal through a
vibration means. Or, when a key signal is inputted, the alarm
unit 153 may vibrate the mobile terminal 100 through a vibra-
tion means as a feedback with respect to the key signal input.
Through the vibration, the user may recognize the occurrence
of'an event. A signal for notifying about the occurrence of an
event may be output to the display unit 151 or to the voice
output module 152.

[0078] A haptic module 154 generates various tactile
effects the user may feel. A typical example of the tactile
effects generated by the haptic module 154 is vibration. The
strength and pattern of the haptic module 154 can be con-
trolled. For example, different vibrations may be combined to
be outputted or sequentially outputted.

[0079] Besides vibration, the haptic module 154 may gen-
erate various other tactile effects such as an effect by stimu-
lation such as a pin arrangement vertically moving with
respect to a contact skin, a spray force or suction force of air
through a jet orifice or a suction opening, a contact on the
skin, a contact of an electrode, electrostatic force, etc., an
effect by reproducing the sense of cold and warmth using an
element that can absorb or generate heat.

[0080] The haptic module 154 may be implemented to
allow the user to feel a tactile effect through a muscle sensa-
tion such as fingers or arm of the user, as well as transferring
the tactile effect through a direct contact. Two or more haptic
modules 154 may be provided according to the configuration
of the mobile terminal 100. The haptic module 154 may be
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provided to a place which is frequently in contact with the
user. For example, the haptic module 154 may be provided to
a steering wheel, a gearshift, a lever, a seat, and the like.

[0081] The memory 160 may store software programs used
for the processing and controlling operations performed by
the controller 180, or may temporarily store data (e.g., a map
data, phonebook, messages, still images, video, etc.) that are
inputted or outputted.

[0082] The memory 160 may include at least one type of
storage medium including a Flash memory, a hard disk, a
multimedia card micro type, a card-type memory (e.g., SD or
DX memory, etc), a Random Access Memory (RAM), a
Static Random Access Memory (SRAM), a Read-Only
Memory (ROM), an Electrically Erasable Programmable
Read-Only Memory (EEPROM), a Programmable Read-
Only memory (PROM), a magnetic memory, a magnetic disk,
and an optical disk. Also, the mobile terminal 100 may be
operated in relation to a web storage device that performs the
storage function of the memory 160 over the Internet.

[0083] The interface unit 170 serves as an interface with
every external device connected with the mobile terminal
100. For example, the external devices may transmit data to
an external device, receives and transmits power to each
element of the mobile terminal 100, or transmits internal data
of'the mobile terminal 100 to an external device. For example,
the interface unit 170 may include wired or wireless headset
ports, external power supply ports, wired or wireless data
ports, memory card ports, ports for connecting a device hav-
ing an identification module, audio input/output (I/O) ports,
video 110 ports, earphone ports, or the like. Here, the identi-
fication module may be a chip that stores various types of
information for authenticating the authority of using the
mobile terminal 100 and may include a user identity module
(UIM), a subscriber identity module (SIM) a universal sub-
scriber identity module (USIM), and the like. In addition, the
device having the identification module (referred to as ‘iden-
tifying device’, hereinafter) may take the form of a smart
card. Accordingly, the identifying device may be connected
with the terminal 100 via a port. The interface unit 170 may be
used to receive inputs (e.g., data, information, power, etc.)
from an external device and transfer the received inputs to one
or more elements within the mobile terminal 100 or may be
used to transfer data between the mobile terminal and an
external device.

[0084] When the mobile terminal 100 is connected with an
external cradle, the interface unit 170 may serve as a passage
to allow power from the cradle to be supplied therethrough to
the mobile terminal 100 or may serve as a passage to allow
various command signals inputted by the user from the cradle
to be transtferred to the mobile terminal therethrough. Various
command signals or power inputted from the cradle may
operate as signals for recognizing that the mobile terminal is
properly mounted on the cradle.

[0085] The controller 180 typically controls the general
operations of the mobile terminal. For example, the controller
180 performs controlling and processing associated with
voice calls, data communications, video calls, and the like.
The controller 180 may include a multimedia module 181 for
reproducing multimedia data. The multimedia module 181
may be configured within the controller 180 or may be con-
figured to be separated from the controller 180.
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[0086] The controller 180 may perform a pattern recogni-
tion processing to recognize a handwriting input or a picture
drawing input performed on the touch screen as characters or
images, respectively.

[0087] The power supply unit 190 receives external power
or internal power and supplies appropriate power required for
operating respective elements and components under the con-
trol of the controller 180.

[0088] Various embodiments described herein may be
implemented in a computer-readable or its similar medium
using, for example, software, hardware, or any combination
thereof. For hardware implementation, the embodiments
described herein may be implemented by using at least one of
application specific integrated circuits (ASICs), digital signal
processors (DSPs), digital signal processing devices
(DSPDs), programmable logic devices (PLDs), field pro-
grammable gate arrays (FPGAs), processors, controllers,
micro-controllers, microprocessors, electronic  units
designed to perform the functions described herein. In some
cases, such embodiments may be implemented by the con-
troller 180 itself. For software implementation, the embodi-
ments such as procedures or functions described herein may
be implemented by separate software modules. Each software
module may perform one or more functions or operations
described herein. Software codes can be implemented by a
software application written in any suitable programming
language. The software codes may be stored in the memory
160 and executed by the controller 180.

[0089] The voice recognition module (voice recognition
engine) recognizes a voice pronounced by the user and per-
forms a corresponding function according to the recognized
voice signal.

[0090] A navigation session applied to the mobile terminal
100 displays a route from a point of departure to a destination
on map data.

[0091] FIG. 2 is a view illustrating a vehicle navigation
system according to exemplary embodiments of the present
disclosure.

[0092] Asillustrated in FIG. 2, a vehicle navigation system
includes an information providing center (server) 30 provid-
ing traffic information and various types of data (e.g. a pro-
gram, an execution file, and the like); and a telematics termi-
nal 200 mounted within a vehicle, receiving traffic
information through a wide area wireless communication
network 20 and/or a local area wireless communication net-
work, and providing a road guidance service on the basis of an
artificial satellite 10. Here, the communication network may
further include a wired/wireless communication network
such as a local area network (LAN) or a wide area network
(WAN).

[0093] Through the communication network, various types
of traffic information (e.g., road traffic information, informa-
tionregarding a point of interest (POI)) including information
regarding a traffic light, are collected, and the collected infor-
mation is processed by an information providing center 30
(e.g., a server) according to a TPEG (Transport Protocol
Expert Group) standard and transmitted to a broadcast sta-
tion. Then, the broadcast station inserts the traffic information
including the information regarding a traffic light into a
broadcast signal and broadcasts the same to the telematics
terminal 200 of the vehicle. The information providing center
30 (for example, a server) may transmit the traffic information
to the telematics terminal 200 of the vehicle through the
communication network.
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[0094] The server reconfigures various types of traffic
information, which are collected through various paths con-
nected to the communication network, for example, accord-
ing to an operator input, through the wired/wireless Internet,
from digital broadcast services such as a TDC (Transparent
Data Channel) or a MOC (Multimedia Object Transport),
from a different server, or from a probe car, into a traffic
information format such as a format in conformity with a
TPEG (Transport Protocol Expert Group) standard, namely,
for example, a standard for a traffic information service, and
transmits the same to the broadcast station or the telematics
terminal 200.

[0095] The server may generate a traffic information format
on the basis of the TPEG standard including traffic light
information, and transmit the same to the broadcast station.
The traffic information may include traffic light information
and may also include information regarding various traffic
conditions required for vehicle driving in roads, sea traffic,
airline flights, such as accidents, a road situation, traffic con-
gestion, road construction, road blockage (or road closure), a
public transportation network delay, air transportation
holdup, and the like.

[0096] The broadcast station receives the processed traffic
information including traffic light information from the
server and transmits it through digital signals in conformity
with various digital broadcast standards to the vehicle 200. In
this case, the broadcast standards include a European digital
audio broadcasting (DAB) standard on the basis of Eureca-
147 [ETSI EN 300 401), a terrestrial or satellite digital mul-
timedia broadcasting (DMB) standard, a terrestrial digital
video broadcasting (DVB-T) standard, a mobile digital video
broadcasting-handheld (DVB-H) standard, media forward
link only (MFLO) standard, and the like.

[0097] Also, the broadcast station may transmit the traffic
information including the traffic light information through a
wired/wireless network such as the wired/wireless Internet.
[0098] The telematics terminal 200 receives traffic light
information included in the traffic information and transfers
the traffic light information to the user through graphics, text,
and/or audio.

[0099] Hereinafter, the configuration of the telematics ter-
minal 200 installed in a vehicle according to an exemplary
embodiment of the present disclosure will be described with
reference to FIG. 3.

[0100] FIG. 3 is a schematic block diagram illustrating a
configuration of a telematics terminal 200 according to exem-
plary embodiments of the present disclosure.

[0101] Asillustrated in FIG. 3, the telematics terminal (or a
head unit) 200 includes a main board 210 including a con-
troller (e.g., a central processing unit (CPU)) for controlling
the telematics terminal 200 on the whole, a memory 213 for
storing various types of information, a key controller 211 for
controlling various key signals, and a liquid crystal display
(LCD) controller 214 for controlling an LCD.

[0102] Thememory 213 stores map information (map data)
for displaying road guidance information on a digital map.
Also, the memory 213 stores a traffic information collecting
control algorithm for inputting traffic information according
to the situation of a road in which the vehicle currently travels
(runs), and information for controlling the algorithm

[0103] The telematics terminal (or head unit) 200 includes
a communication unit 206 including a short-range communi-
cation unit (for example, Bluetooth™) and a remote commu-
nication unit (for example, a code division multiple access
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(CDMA) communication unit), a global position system
(GPS) module 207 for guiding a location of the vehicle,
receiving a GPS signal for tracking a travel route from a start
point to a destination, or transmitting traffic information col-
lected by the user, as a GPS signal, a CD deck 208 for
reproducing a signal recorded in a CD (Compact Disk), a gyro
sensor 209, and the like.

[0104] The communication unit 206 and the GPS module
207 may transmit and receive signals through antennas 204
and 205.

[0105] A broadcastreceiving module 222 is connected with
the main board 210 and receives a broadcast signal via an
antenna 223. A display unit (i.e., an LCD) 201 under the
control of the LCD controller 214, a front board 202 under the
control of the key controller 211, and a camera 227 for cap-
turing the interior and/or the exterior of a vehicle are con-
nected to the main board 210 via an interface board 203. The
display unit 201 displays various video signals and character
signals, and the front board 202 includes buttons for various
key signal inputs and provides a key signal corresponding to
a button selected by the user to the main board 210. Also, the
display unit 201 includes a proximity sensor and a touch
sensor (touch screen) of FIG. 2.

[0106] The frontboard 202 includes a menu key for directly
inputting traffic information. The menu key may be config-
ured to be controlled by the key controller 211.

[0107] An audio board 217 is connected with the main
board 210 and processes various audio signals. The audio
board 217 includes a microcomputer 219 for controlling the
audio board 217, a tuner 218 for receiving a radio signal, a
power source unit 216 for supplying power to the microcom-
puter 219, and a signal processing unit 215 for processing
various voice signals.

[0108] The audio board 217 also includes a radio antenna
220 for receiving a radio signal and a tape deck 221 for
reproducing an audio tape. The audio board 217 may further
include a voice output unit (e.g., an amplifier) 226 for output-
ting a voice signal processed by the audio board 217.

[0109] The voice output unit (amplifier) 226 is connected to
a vehicle interface 224. Namely, the audio board 217 and the
main board 210 are connected to the vehicle interface 224. A
handsfree 2254 for inputting a voice signal, an airbag 2256
configured for the security of a passenger, a speed sensor 225¢
for detecting a speed of the vehicle, and the like, may be
connected to the vehicle interface 224. The speed sensor 225¢
calculates a vehicle speed and provides the calculated vehicle
speed information to the CPU.

[0110] The navigation session 300 applied to the telematics
terminal 200 generates road guidance information on the
basis of the map data and current location information of the
vehicle and provides the generated road guidance informa-
tion to a user.

[0111] The display unit 201 detects a proximity touch
within a display window via a proximity sensor. For example,
when a pointer (e.g., user’s finger or a stylus) is proximity-
touched, the display unit 201 detects the position of the prox-
imity touch and outputs position information corresponding
to the detected position to the controller 212.

[0112] A voice recognition module (or a voice recognition
engine) 301 recognizes a voice pronounced by the user and
performs a corresponding function according to the recog-
nized voice signal.

[0113] The navigation session 300 applied to the telematics
terminal 200 displays a travel route on map data, and when the
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location of the mobile terminal 100 is within a pre-set dis-
tance from a blind spot included in the travel route, the navi-
gation session 300 automatically forms a wireless network
with a terminal mounted in an adjacent vehicle (e.g., a vehicle
navigation device) and/or a mobile communication terminal
carried by a nearby pedestrian through wireless communica-
tion (e.g., a short-range wireless communication network), to
receive location information of the adjacent vehicle from the
terminal mounted in the adjacent vehicle and receive location
information of the nearby pedestrian from the mobile com-
munication terminal carried by the nearby pedestrian.

[0114] FIG. 4isablock diagram illustrating a configuration
of'a navigation (vehicle navigation) device 400 according to
embodiments of the present invention.

[0115] The navigation (vehicle navigation) device 400 is
categorized into an in-dash type and an on-dash type accord-
ing to an installation type in the vehicle 200. The in-dash type
navigation (vehicle navigation) device is insertion-fixed to a
predetermined space allocated to a dash board of the vehicle
200. The on-dash type navigation (vehicle navigation) device
is mounted on a dash board of the vehicle 200, or is installed
near the dash board by using a predetermined supporting
plate. Since the on-dash type navigation (vehicle navigation)
device is detachably mounted, it may be separated from the
vehicle 200 for portability.

[0116] The navigation (vehicle navigation) device 400
according to embodiments of the present invention includes
not only the in-dash type and the on-dash type, but also an
information processing device which can receive and/or pro-
cess traffic information, e.g., various types of portable termi-
nals which perform a navigation function by interworking
with a GPS receiver for receiving a navigation message from
a global positioning system (GPS) satellite in the vehicle 200.

[0117] As shown in FIG. 4, the navigation device 400
includes a GPS module 401 configured to receive a global
positioning system (GPS) signal from a satellite, and config-
ured to generate first vehicle position of the navigation device
400 (regarded to have the same position as the telematics
terminal 200 or the mobile communication terminal 100)
based on the received GPS signal; a dead-reckoning (DR)
sensor 402 configured to generate second vehicle position
data based on a driving direction of a vehicle and a speed of
the vehicle; a storage unit (or memory) 404 configured to
store therein map data and various information; a map match-
ing unit 403 configured to generate a vehicle estimation posi-
tion based on the first vehicle position data and the second
vehicle position data, to match the generated vehicle estima-
tion position with a link (a map matching link or a map
matching road) included in the map data stored in the storage
unit 404, and to output the matched map information (map
matching result); a communication unit 408 configured to
receive real-time traffic information from an information pro-
viding center and/or a nearby vehicle, through a wireless
communication network 420, to receive traffic light informa-
tion, and to perform a call; a controller 407 configured to
generate road guidance information based on the matched
map information (map matching result); a display unit 405
configured to display a road guidance map (including infor-
mation on points of interest (POI)) and the traffic light infor-
mation; and a voice output unit 406 configured to output road
guidance voice information (road guidance voice message)
included in the road guidance information, and a voice signal
corresponding to the traffic light information.
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[0118] The communication unit 408 further includes a
hands-free device having a Bluetooth module, and may
receive a broadcasting signal including traffic information of
a TPEG format from a broadcasting station through an
antenna. The broadcasting signal includes video and audio
data according to various standards such as terrestrial or
satellite digital multimedia broadcasting (DMB), digital
audio broadcasting (DAB) and digital video broadcasting
(DVB-T, DVB-H), but also additional information such as
traffic information for traffic information (TPEG) service and
data information for binary format for scene (BIFS) service,
and various types of additional data. Also, the communication
unit408 tunes a signal bandwidth to which traffic information
is provided, demodulates the tuned signal, and outputs the
demodulated signal to a TPEG decoder included in the con-
troller 407.

[0119] The TPEG decoder decodes traffic information of a
TPEG format, and provides, to the controller 407, various
types of information such as traffic light information included
in the traffic information.

[0120] The road guidance information may include not
only map data, but also various types of information related to
driving, such as lane information, driving limit speed infor-
mation, turn-by-turn information, traffic safety information,
traffic guidance information, vehicle information, and road
search information.

[0121] A signal received through the GPS module 401, may
provide position information of the mobile terminal to the
navigation device 400, through wireless communication
technology such as 802.11, 802.15, 802.16 and 802.20. IEEE
802.11 is a set of specifications for implementing wireless
local area network (WLAN) computer communication pro-
posed by the Institute of Electrical and Electronics Engineers
(IEEE) LAN/MAN standards committee. IEEE 802.15 is a
working group of the Institute of Electrical and Electronics
Engineers (IEEE) IEEE 802 standards committee which
specifies wireless personal area network (WPAN) standards
such as Bluetooth, UWB and Zigbee. IEEE 802.16 is a series
of wireless broadband standards written by the Institute of
Electrical and Electronics Engineers (IEEE), standards for
wireless metropolitan area network broadband wireless
access (MAN BWA) such as metropolitan broadband net-
works (fixed wireless access: FWA). IEEE 802.20 or Mobile
Broadband Wireless Access (MBWA) is a specification by the
standard association of the Institute of Electrical and Elec-
tronics Engineers (IEEE) for mobile wireless Internet access
networks such as Wibro and WiMAX.

[0122] The navigation device 400 may further include an
input unit. The inputunit, configured to select a user’s desired
function or to input information, may be implemented as a
keypad, a touch screen, a jog shuttle, a microphone, etc.
[0123] The map matching unit 403 is configured to gener-
ate a vehicle estimation position based on the first position
data and the second position data, and reads map data corre-
sponding to a driving path, from the storage unit 404.

[0124] The map matching unit 403 is configured to match
the vehicle estimation position with links (roads) included in
the map data, and to output the matched map information
(map matching result) to the controller 407. For instance, the
map matching unit 403 generates a vehicle estimation posi-
tion based on the first position data and the second position
data, and matches the generated vehicle estimation position
with links included in the map data stored in the storage unit
404, in order of links. Then, the map matching unit 403
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outputs the matched map information (map matching result)
to the controller 407. The map matching unit 403 may output,
to the controller 407, road attribute information included in
the matched map information (map matching result), such as
a single-story road or a double-story road. The function of the
map matching unit 403 may be executed by the controller
407.

[0125] The storage unit 404 is configured to store map data
therein. The map data includes geographic coordinates indi-
cating a latitude and a longitude in the unit of degree/minute/
second (DMS). The map data may include universal trans-
verse Mercator (UTM) coordinates, universal polar system
(UPS) coordinates, transverse Mercator (TM) coordinates,
etc., as well as the geographic coordinates.

[0126] The storage unit 404 stores therein various types of
menu screens, points of interest (POls), and various types of
information such as function characteristic information
according to a specific position of map data.

[0127] The storage unit 404 stores therein various user
interfaces (Uls) and/or graphic user interfaces (GUIs).

[0128] The storage unit 404 stores therein data, programs,
etc. required to operate the navigation device 400.

[0129] The storage unit 404 stores therein destination infor-
mation input by a user through the input unit. The destination
information may indicate either a destination, or a starting
point and a destination.

[0130] The display unit 405 displays video information (or
a road guidance map) included in road guidance information
generated by the controller 407. The display unit 405 includes
a touch sensor (touch screen) and a proximity sensor. The
road guidance information may include not only map data,
but also various types of information related to driving, such
as lane information, driving limit speed information, turn-by-
turn information, traffic safety information, traffic guidance
information, vehicle information, and road search informa-
tion.

[0131] When displaying the video information, the display
unit 405 may display various menu screens and various con-
tent such as road guidance information, by using a user inter-
face and/or a graphic user interface included in the storage
unit 404. The content displayed on the display unit 405
includes various texts or image data (including map data or
various types of information data), a menu screen including
data such as icons, a list menu and a combo box, and so on.

[0132] The voice output unit 406 outputs voice information
included in road guidance information generated by the con-
troller 407, or a voice message with respect to the road guid-
ance information. The voice output unit 406 may be imple-
mented as an amplifier or a speaker.

[0133] The controller 407 generates road guidance infor-
mation based on the matched map information, and outputs
the generated road guidance information to the display unit
405 and the voice output unit 406. The display unit 405
displays the road guidance information.

[0134] The controller 407 generates road guidance infor-
mation by receiving real-time traffic information from the
information providing center and/or a terminal mounted to a
peripheral vehicle (vehicle navigation device).

[0135] The controller 407 may perform a call by being
connected to a call center through the communication unit
408, or may transmit/receive information between the navi-
gation device 400 and the call center. The communication unit



US 2016/0116292 Al

408 further includes a hands-free module having a Bluetooth
function using a short-range wireless communication
method.

[0136] Once a POI search menu is selected by a user, the
controller 407 searches for POIs positioned on a path from a
current position to a destination, and displays the searched
POIs on the display unit 405. The controller 407 searches for
a POI positioned on the path (i.e., a point searched without
change (research) of the path, e.g., a POl positioned on the left
or right side of a road) and/or a POI positioned near the path
(i.e., a point searched after change of the path, e.g., a point
searched after change of a preset path so as to pass through a
nearby POI), and displays the searched POI(s) on the display
unit 405.

[0137] Hereinafter, a mobile terminal which is detachably
mountable to a dash board of a vehicle will be explained with
reference to FIG. 5.

[0138] FIG. 5 is an exemplary view of a mobile terminal
which is mountable/detachable to/from a vehicle according to
embodiments of the present invention.

[0139] Asshown in FIG. 5, the mobile terminal may be the
mobile communication terminal 100 or the telematics termi-
nal 200. As the telematics terminal 200, a notebook computer,
a tablet personal computer (PC), etc. may be used. Hereinaf-
ter, the present invention will be explained in an assumption
that the telematics terminal 200 (e.g., tablet PC) is the mobile
terminal.

[0140] The mobile terminal 200 is mountable or detachable
to/from a dash board 600 of a vehicle. Once the mobile
terminal 200 is mounted to the dash board 600 of the vehicle,
a general mode of the mobile terminal 200 is automatically
converted into a vehicle mode (vehicle screen mode), and a
plurality of content inside the mobile terminal are displayed
on the display unit 201 of the mobile terminal 200 under
restrictions on vehicle driving. When mounted to the dash
board 600 of the vehicle, the mobile terminal 200 is con-
nected to an electronic controller (ECU) of the vehicle.

[0141] FIG. 6 is an exemplary view illustrating a general
mode of a mobile terminal.

[0142] As shown in FIG. 6, the mobile terminal 200 dis-
plays various content (icons of application programs) on a
screen regardless of vehicle restrictions in a general mode,
and executes the content according to a user’s request. If a
navigation application program is executed by a user in a
general mode, the mobile terminal 100 displays pedestrian
navigation information not vehicle navigation information,
on the screen.

[0143] In the vehicle mode (vehicle screen mode), the
mobile terminal 200 receives vehicle information from the
vehicle, synchronizes the received vehicle information with
personal information and mobile information of a server, and
displays the synchronized information. When detached from
the vehicle, the mobile terminal 200 automatically converts
the vehicle mode into the general mode, and records infor-
mation on a driving record of the vehicle.

[0144] Hereinafter, a method of controlling the mobile ter-
minal according to embodiments of the present invention will
be explained.

[0145] Firstly, the controller 212 determines whether the
mobile terminal 200 has been mounted to the vehicle. For
instance, once the mobile terminal 200 is connected to an
electronic controller (ECU) of the vehicle through a wired or
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wireless communication network, the controller 212 deter-
mines that the mobile terminal 200 has been mounted to the
vehicle.

[0146] Themobileterminal 200 may further include a sens-
ing unit (not shown) configured to sense a connected state of
the mobile terminal 200 with the vehicle. For instance, the
sensing unit may sense whether the mobile terminal 200 has
been connected to the electronic controller (ECU) of the
vehicle, or a port of the ECU of'the vehicle, and may outputa
sensing signal to the controller 212 to thus generate a notifi-
cation signal indicating that the mobile terminal 100 has been
connected to the vehicle. Then, the mobile terminal 200 may
display the notification signal on the display unit 151. The
sensing unit (not shown), configured to sense a connected
state between the mobile terminal 200 and the vehicle, may be
operated automatically or manually.

[0147] Once the mobile terminal 200 is mounted to the
vehicle, the controller 212 may display navigation data (map
data) installed in the mobile terminal 200, on the display unit
201.

[0148] Once the mobile terminal 200 is mounted to the
vehicle, the controller 212 receives pre-registered identifica-
tion information on a vehicle driver (e.g., universally unique
identifier, UUID) from the ECU of the vehicle.

[0149] The controller 212 authenticates the mobile termi-
nal 200, based on the pre-registered identification informa-
tion on a vehicle driver (e.g., universally unique identifier,
UUID) received from the ECU of the vehicle, and identifica-
tion information registered to the memory 213 (e.g., univer-
sally unique identifier, UUID). For instance, if the received
pre-registered identification information on a vehicle driver
matches the identification information registered to the
memory 213, the controller 212 allows information exchange
between the mobile terminal 200 and the ECU of the vehicle.
[0150] The controller 212 may authenticate the mobile ter-
minal 200 based on the pre-registered identification informa-
tion on a vehicle driver, the identification information regis-
tered to the memory 213, and personal information pre-
registered to a server (e.g., an ID and a password registered by
a user of the mobile terminal).

[0151] Once the mobile terminal 200 is authenticated, the
controller 212 receives vehicle information from the ECU of
the vehicle. The vehicle information may include information
on conditioning equipment of the vehicle (e.g., temperature
level information of a heater or an air conditioner), engine oil
amount information, engine temperature information, tire
pneumatic pressure information, battery information, radio
channel setting information, information on a current speed
of'the vehicle, information on revolution per minute (RPM) of
the vehicle, information on a steering angle of the vehicle,
information on driving a brake of the vehicle, etc.

[0152] The controller 212 detects content corresponding to
personal information among a plurality of content of the
mobile terminal. The content corresponding to personal
information may include a schedule application program
(scheduler), a social networking service (SNS) application
program (Facebook, Kakao talk, Twitter, Youtube, etc.), an
email application program, a phone book application pro-
gram, a moving image application program, etc. The content
corresponding to personal information may further include a
media application program.

[0153] The controller 212 implements a vehicle mode (ve-
hicle screen mode), based on the content corresponding to
personal information among a plurality of content of the
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mobile terminal, vehicle information and navigation informa-
tion. Then, the controller 212 displays the vehicle mode on
the display unit 201. The content corresponding to personal
information may be synchronized with a server and/or a
user’s cellular phone.

[0154] FIG. 7 is an exemplary view illustrating a vehicle
mode displayed on a mobile terminal according to embodi-
ments of the present invention.

[0155] As shown in FIG. 7, the vehicle mode (vehicle
screen mode) includes a first region 7-1 for displaying content
corresponding to personal information among a plurality of
content of the mobile terminal, a second region 7-2 for dis-
playing vehicle information, and a third region 7-3 for dis-
playing navigation information indicating a path from a cur-
rent position to a destination.

[0156] The vehicle mode (vehicle screen mode) may fur-
ther include a fourth region 7-4 for displaying media data
(e.g., film, music video, drama, etc.), and a fifth region 7-5 for
displaying an icon for a call. Once the icon for a call is
selected by a user, the controller 212 performs a call.

[0157] Ifanemailicon 7-1ais selected from the first region
7-1 for displaying content corresponding to personal infor-
mation among a plurality of content of the mobile terminal,
the controller 212 executes an application program corre-
sponding to the selected email icon 7-1a, thereby displaying
email content on the first region 7-1. If the email icon 7-1a is
selected when the vehicle is running, the controller 212 con-
verts email content corresponding to the selected email icon
7-1a into a voice signal, and outputs the voice signal through
the voice output unit 226.

[0158] If a schedule icon 7-15 is selected from the first
region 7-1 for displaying content corresponding to personal
information, the controller 212 executes an application pro-
gram corresponding to the selected schedule icon 7-1b,
thereby displaying schedule content on the first region 7-1. If
the schedule icon 7-15 is selected when the vehicle is running,
the controller 212 converts schedule content corresponding to
the selected schedule icon 7-15 into a voice signal, and out-
puts the voice signal through the voice output unit 226.
[0159] Ifthesecond region 7-2 for displaying vehicle infor-
mation is selected, the controller 212 may display at least one
of'information on conditioning equipment of the vehicle (e.g.,
temperature level information of a heater or an air condi-
tioner), engine oil amount information, engine temperature
information, tire pneumatic pressure information, battery
information, radio channel setting information, etc., on the
second region 7-2 or an entire region of the display unit 201.
[0160] Inthemobileterminal and the method of controlling
the same according to the present invention, when a user
mounts the mobile ten final to the vehicle, a general mode of
the mobile terminal is automatically converted into a vehicle
mode. This can allow the user to check the vehicle mode
rapidly and easily.

[0161] Inthemobileterminal and the method of controlling
the same according to the present invention, when a user
mounts the mobile terminal to the vehicle, a vehicle mode
(vehicle screen mode) is displayed based on the content cor-
responding to personal information among a plurality of con-
tent of the mobile terminal, vehicle information and naviga-
tion information. This can allow the user to check a personal
vehicle mode.

[0162] Inthemobileterminal and the method of controlling
the same according to the present invention, when a user
mounts a mobile terminal to a vehicle, a vehicle mode (ve-
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hicle screen mode) is displayed based on the content corre-
sponding to personal information among a plurality of con-
tent of the mobile terminal, vehicle information and
navigation information. Further, when the vehicle is running,
the content corresponding to personal information among a
plurality of content of the mobile terminal in the vehicle mode
is changed under restrictions on vehicle driving, and then is
output. This can allow a driver of the vehicle to drive safely.
[0163] FIG. 8 is an exemplary view illustrating a plurality
of'terminals interworking with each other in a vehicle accord-
ing to embodiments of the present invention.

[0164] As shown in FIG. 8, the plurality of terminals may
include a telematics terminal (or a head unit) 200 mounted to
avehicle, and a plurality of mobile communication terminals
100A,100B, 100C, and 100D. The plurality of terminals may
be connected to each other through a wireless or wired com-
munication network. The telematics terminal 200 may be
used by a vehicle driver, and the plurality of mobile commu-
nication terminals 100 may be used by vehicle passenger(s).
[0165] Instead of the telematics terminal 200, a navigation
device or the mobile communication terminal 100 may be
used. Instead of the plurality of mobile communication ter-
minals 100, a plurality of rear seat entertainment systems
(RSEs), a plurality of cellular phones, a plurality of smart-
phones, a plurality of notebook computers, a plurality of
digital broadcasting terminals, a plurality of personal digital
assistants (PDAs), a plurality of portable multimedia players
(PMPs), a plurality of tablet personal computers (PCs), and
the like, may also be used. Hereinafter, the telematics termi-
nal 200 and one or more mobile communication terminals
100 will be described as an example.

[0166] The telematics terminal 200 interworks with a plu-
rality of terminals within a vehicle and easily, and rapidly
receives an application program desired by a user from the
plurality of terminals and execute the received application
program, thereby eftectively using information (for example,
an application program, content, data, and the like) stored in
each of the plurality of terminals.

[0167] The mobile communication terminal 100 inter-
works with the telematics terminal 200 within the vehicle and
other mobile communication terminals within the vehicle,
easily and rapidly receives an application program desired by
a user from the telematics terminal 200 and the other mobile
communication terminals, and executes the received applica-
tion program, thereby effectively using information (for
example, an application program, content, data, and the like)
stored in each of the plurality of terminals.

[0168] That is, since the plurality of terminals may
exchange mutual information with each other within the
vehicle, only an apparatus and a method thereof will be
explained. In the apparatus and the method, the telematics
terminal 200 interworks with a plurality of terminals within a
vehicle and an application program desired by a user is easily
and rapidly received from the plurality of terminals and
executed, so that the user can easily and effectively use infor-
mation (for example, an application program, content, data,
and the like) stored in each of the plurality of terminals.
[0169] As illustrated in FIG. 8, the information providing
apparatus according to exemplary embodiments of the
present invention may further include a position information
generating unit configured to generate current position infor-
mation of a plurality of mobile communication terminals
within a vehicle. The position information generating unit
may include a first near field communication (NFC) (or radio-
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frequency identification (RFID) tag 8-1 installed in a driver’s
seat of the vehicle and generating first position information
indicating a position of the driver’s seat of the vehicle, a
second NFCtag 8-2 installed in a passenger seat of the vehicle
and generating second position information indicating a posi-
tion of the passenger seat of the vehicle, a third NFC tag 8-3
installed in a back seat of the passenger seat of the vehicle and
generating third position information indicating a position of
the back seat of the passenger seat of the vehicle, and a fourth
NFC tag 8-4 installed in a back seat of the driver’s seat of the
vehicle and generating fourth position information indicating
a position of the back seat of the driver’s seat of the vehicle.

[0170] For example, when a particular mobile communica-
tion terminal approaches, the first NFC tag 8-1 transmits the
first position information to the particular mobile communi-
cation terminal. The particular mobile communication termi-
nal receives the first position information from the first NFC
tag 8-1, and transmits identification information of the par-
ticular mobile communication terminal together with the
received first position information to the controller 240.

[0171] When a particular mobile communication terminal
approaches, the second NFC tag 8-2 transmits the second
position information to the particular mobile communication
terminal. The particular mobile communication terminal
receives the second position information from the second
NFC tag 8-2 and transmits identification information of the
particular mobile communication terminal together with the
received second position information to the controller 240.

[0172] When a particular mobile communication terminal
approaches, the third NFC tag 8-3 transmits the third position
information to the particular mobile communication termi-
nal. The particular mobile communication terminal receives
the third position information from the third NFC tag 8-3 and
transmits identification information of the particular mobile
communication terminal together with the received third
position information to the controller 240.

[0173] When a particular mobile communication terminal
approaches, the fourth NFC tag 8-4 transmits the fourth posi-
tion information to the particular mobile communication ter-
minal. The particular mobile communication terminal
receives the fourth position information from the fourth NFC
tag 8-4 and transmits identification information of the par-
ticular mobile communication terminal together with the
received fourth position information to the controller 240.

[0174] The position information generating unit may
include a first USB module installed in a driver’s seat of the
vehicle and providing first position information indicating a
position of the driver’s seat of the vehicle to the controller
240, a second USB module installed in a passenger seat of the
vehicle and providing second position information indicating
aposition of the passenger seat of the vehicle to the controller
240, a third USB module installed in a back seat of the
passenger seat of the vehicle and providing third position
information indicating a position of the back seat of the pas-
senger seat of the vehicle to the controller 240, and a fourth
USB module installed in a back seat of the driver’s seat of the
vehicle and providing fourth position information indicating
aposition of the back seat of the driver’s seat of the vehicle to
the controller 240.

[0175] The controller 240 may detect position information
of a mobile communication terminal within a vehicle on the
basis of signals from a plurality of beacons installed within
the vehicle. For example, the controller 240 may detect a
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position of a mobile communication terminal within the
vehicle through a triangulation technique using the beacons.

[0176] The mobile communication terminal 100 may dis-
play an intra-vehicle position setting menu on the display unit
151 according to a user request. The intra-vehicle position
setting menu may include a first item indicating a position of
a driver’s seat, a second item indicating a position of a pas-
senger seat, a third item indicating a position of a back seat of
the passenger seat, and a fourth item indicating a position of
a back seat of the driver’s seat.

[0177] When the first item is selected by a user, the mobile
communication terminal 100 may generate first position
information indicating the position of the driver’s seat, and
transmits the generated first position information to the con-
troller 240. When the second item is selected by the user, the
mobile communication terminal 100 may generate second
position information indicating the position of the passenger
seat, and transmits the generated second position information
to the controller 240. When the third item is selected by the
user, the mobile communication terminal 100 may generate
third position information indicating the position of the back
seat of the passenger seat, and transmits the generated third
position information to the controller 240. When the fourth
item is selected by the user, the mobile communication ter-
minal 100 may generate fourth position information indicat-
ing the position of the back seat of the driver’s seat, and
transmits the generated fourth position information to the
controller 240.

[0178] Hereinafter, a method of controlling a mobile termi-
nal according to an embodiment of the present invention will
be explained.

[0179] FIG. 9 is a flow chart illustrating a method of con-
trolling a mobile terminal according to an embodiment of the
present invention.

[0180] First, the controller 212 determines (judges)
whether or not the mobile terminal 200 is mounted on the
vehicle (S11). For example, when the mobile terminal 200 is
connected to an electronic control unit (ECU) of the vehicle
through a wired or wireless communication network within
the vehicle, the controller 212 determines that the mobile
terminal 200 is mounted on the vehicle (for example, a dash-
board of the vehicle).

[0181] When the mobile terminal 200 is mounted on the
vehicle, the controller 212 may display navigation data (map
data) installed in the mobile terminal 200 on the display unit
201. When the mobile terminal 200 is mounted on the vehicle,
the controller 212 forms a communication network with a
plurality of mobile communication terminals 100A, 100B,
100C, 100D within the vehicle.

[0182] When the mobile terminal 200 is mounted on the
vehicle, the controller 212 detects user preference informa-
tion associated with a place from the plurality of mobile
communication terminals 100A, 1008, 100C, 100D within
the vehicle (S12). For example, the controller 212 detects a
recent destination, a navigation or Internet search destination,
a visiting place, a place (destination) registered with the
Favorites on the Internet stored in a plurality of mobile com-
munication terminals 100A, 100B, 100C, 100D, respectively,
within the vehicle as user preference information associated
with the place. The user preference information associated
with the place may further include a place in connection with
a user taste (for example, a food taste (Chinese, Japanese,
Korean, etc.) of the plurality of mobile communication ter-
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minals 100A, 100B, 100C, 100D, respectively, and hobby
activity information (for example, golf, bowling, shopping,
etc.).

[0183] The controller 212 may classify the user preference
information according to POI categories. For example, the
controller 212 may classify information associated with a
department store as first POI information, classify informa-
tion associated with a gas station as second POI information,
classify information associated with a restaurant as third POI
information, and classify information associated with a tour-
ist attraction as fourth POI information among user prefer-
ence information associated with the place.

[0184] The controller 212 may apply a weighted value cor-
responding to a use frequency of the information associated
with the department store to the first POI information, apply
a weighted value corresponding to a use frequency of the
information associated with the gas station to the second POI
information, apply a weighted value corresponding to a use
frequency of the information associated with the restaurant to
the third POI information, and apply a weighted value corre-
sponding to a use frequency of the information associated
with the tourist attraction to the fourth POI information
among user preference information associated with the place.
Accordingly, the first through the fourth POI information may
have a different weighted value due to a user preference
(taste) of the plurality of mobile communication terminals
100A, 100B, 100C, 100D, respectively.

[0185] The controller 212 may display user preference
information associated with the place on the plurality of
mobile communication terminals 100A, 1008, 100C, 100D
as well as on the display unit 201.

[0186] When the mobile terminal 200 is mounted on the
vehicle, the controller 212 detects recommendation POI
information from a server (S13). For example, when the
mobile terminal 200 is mounted on the vehicle, the controller
212 requests recommendation POI information contained
within a predetermined radius from a current location to a
server, and receives the recommendation POI information
from the server. The predetermined radius may be changed by
a user. The recommendation POI information detected from
the server may be POI information recommended by a social
network service (SNS) (for example, Facebook, KakaoTalk,
Twitter, YouTube, etc.), a portal site, and the like.

[0187] The controller 212 detects representative POl infor-
mation based on the user preference information and recom-
mendation POI information associated with the place (S14).
For example, the controller 212 detects POI information cor-
responding to the user preference information as the repre-
sentative POI information. The representative POI informa-
tion may include at least one or more POIs.

[0188] The controller 212 detects POI information corre-
sponding to the user preference information among the rec-
ommendation POl information, and arrange the detected POI
information according to a weighted value applied to the user
preference information. For example, the controller 212 may
detect POI information corresponding to the user preference
information among the recommendation POI information,
and arrange the detected POI information in the order from a
high weighted value to a low weighted value applied to the
user preference information.

[0189] The controller 212 may display the representative
POI information on the display unit 201, and set any one of
the representative POI information to a destination according

Apr. 28,2016

to a user’s request (S15). The controller 212 may display the
representative POI information on the display unit 201 when
the vehicle is being stopped.

[0190] The controller 212 may give a destination setting
authority to any one of the plurality of mobile communication
terminals 100A, 100B, 100C, 100D.

[0191] The controller 212 may share private driving data
with the plurality of mobile communication terminals 100A,
100B, 100C, 100D.

[0192] The controller 212 may display the representative
POI information on the plurality of mobile communication
terminals 100A, 100B, 100C, 100D as well as on the display
unit 201. The controller 212 may set a POI selected from the
representative POI information displayed on the plurality of
mobile communication terminals 100A, 1008, 100C, 100D
as a stopover on a route from a current location to a destina-
tion. For example, the controller 212 may display the repre-
sentative POI information on the display unit 201, and auto-
matically set a POI selected from the representative POI
information displayed on the plurality of mobile communi-
cation terminals 100A, 100B, 100C, 100D in a state that any
one of the representative POI information is set to a destina-
tion according to a user’s request as a stopover on a route from
a current location to the destination.

[0193] The controller 212 may display the representative
POI information on the display unit 201 and the plurality of
mobile communication terminals 100A, 1008, 100C, 100D
as well as display information (for example, department store
opening hours, department store products information, res-
taurant opening hours, restaurant menus information, gas
station oil prices, tourist attractions information, etc.) associ-
ated with the representative POI information (for example,
department store, restaurant, gas station, tourist attraction,
etc.) on the display unit 201 and the plurality of mobile
communication terminals 100A, 1008, 100C, 100D.

[0194] The controller 212 may detect user preference
scores for a plurality of POI information, respectively, gen-
erated by classifying the user preference infoiiiiation accord-
ing to POI categories and a sum of user recommendation
scores for the detected POI information as a POI recommen-
dation level (POI recommendation score), and automatically
set POI information having the highest POI recommendation
score (recommendation level) among the plurality of POI
information and the recommended POI information to a des-
tination. The user preference score may be the same as the
weighted value.

[0195] Hereinafter, a method of displaying icons indicating
POl information according to the POI recommendation score
(recommendation level) will be described with reference to
FIG. 10. For example, the controller 212 may detect user
preference scores for a plurality of POI information, respec-
tively, generated by classifying the user preference informa-
tion according to POI categories and a sum of user recom-
mendation scores for the detected POI information as a POI
recommendation level (POI recommendation score), and dis-
play icons indicating the plurality of POI information and the
recommendation POI information according to the POI rec-
ommendation score (recommendation level).

[0196] FIG. 10 is an exemplary view illustrating a method
of displaying icons indicating POI information according to
the POI recommendation score (recommendation level)
according to an embodiment of the present disclosure.
[0197] As illustrated in FIG. 10, when a menu 10-1 for
displaying POI information according to the POI recommen-
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dation score (recommendation level) is selected by a user, the
controller 212 detects POl information within the predeter-
mined radius from a current location among the plurality of
POI information and the recommendation POI information,
and displays icons indicating the detected POI information on
the map data according to the POI recommendation score
(recommendation level) in a different manner For example,
the controller 212 may display the size of an icon 10-2 indi-
cating POI information having a high POI recommendation
score (recommendation level) among the icons indicating
POI information within the predetermined radius from the
current location in a size larger than that of an icon 10-3
indicating POI information having a lower POI recommen-
dation score (recommendation level). The controller 212 may
display the background of icons indicating POI information
with a different color according to the POI recommendation
score (recommendation level). The controller 212 may set the
sharpness or transparency of icons indicating POI informa-
tion according to the POl recommendation score (recommen-
dation level) in a different manner

[0198] The controller 212 may display a predetermined
number of POI information (for example, the first to fifth
highest POl recommendation scores) in the order of the high-
est POI recommendation score (recommendation level) on
the map data when a menu 10-1 for displaying POI informa-
tion according to the POl recommendation score (recommen-
dation level) is selected by a user, and display POI informa-
tion from the sixth to tenth highest POI recommendation
scores on the map data when a “Next” 10-4 button is selected
by the user.

[0199] When any one of the first to fifth POI recommenda-
tion scores is selected by a user, the controller 212 may
automatically set the selected POI as a destination.

[0200] When a number of POI information are selected by
a user from the plurality of POl information displayed on the
display unit, the controller 212 may display information (for
example, department store opening hours, department store
products information, restaurant opening hours, restaurant
menus information, gas station oil prices, tourist attractions
information, etc.) associated with the number of POI infor-
mation on the display unit.

[0201] FIG. 11 is an exemplary view illustrating another
method of indicating POI information according to the POI
recommendation score (recommendation level) according to
an embodiment of the present disclosure.

[0202] As illustrated in FIG. 11, when a menu 11-1 for
displaying POI information according to the user preference
score is selected by a user, the controller 212 detects POI
information within the predetermined radius from a current
location among the plurality of POl information, and displays
icons indicating the detected POI information on the map data
according to the user preference score in a different manner.
For example, the controller 212 may display the size of an
icon 11-3 indicating POI information having a high user
preference score (user preference level) among the icons indi-
cating POI information within the predetermined radius from
the current location in a size larger than that of an icon 11-4
indicating POI information having a lower user preference
score (user preference level). The controller 212 may display
the background of icons indicating POI information with a
different color according to the user preference score (user
preference level). The controller 212 may set the sharpness or
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transparency of icons indicating POI information according
to the user preference score (user preference level) in a dif-
ferent manner

[0203] The controller 212 may display a predetermined
number of POI information (for example, the first to fifth
highestuser preference scores) in the order ofthe highest user
preference score (user preference level) on the map data when
amenu 11-1 for displaying POI information according to the
user preference score (user preference level) is selected by a
user, and display POI information from the sixth to tenth
highestuser preference scores on the map data when a “Next”
button is selected by the user.

[0204] When any one of the first to fifth user preference
scores is selected by a user, the controller 212 may automati-
cally set the selected POI as a destination.

[0205] When a menu 11-2 for displaying POI information
according to the user recommendation score (for example,
SNS user’s recommendation score) is selected by a user, the
controller 212 detects POl information within the predeter-
mined radius from a current location among the recommen-
dation POI information, and displays icons indicating the
detected POI information on the map data according to the
user recommendation score in a different manner. For
example, the controller 212 may display the size of an icon
indicating POI information having a high user recommenda-
tion score among the icons indicating POl information within
the predetermined radius from the current location in a size
larger than that of an icon indicating POI information having
a lower user recommendation score. The controller 212 may
display the background of icons indicating POI information
with a different color according to the user recommendation
score. The controller 212 may set the sharpness or transpar-
ency of icons indicating POI information according to the
user recommendation score in a different manner.

[0206] The controller 212 may display a predetermined
number of POI information (for example, the first to fifth
highest user recommendation scores) in the order of the high-
est user recommendation score on the map data when a menu
11-2 for displaying POI information according to the user
recommendation score is selected by a user, and display POI
information from the sixth to tenth highest user recommen-
dation scores on the map data when a “Next” button is
selected by the user.

[0207] When any one of the first to fifth user recommenda-
tion scores is selected by a user, the controller 212 may
automatically set the selected POI as a destination.

[0208] FIG. 12 is an exemplary view illustrating informa-
tion associated with POI information according to an embodi-
ment of the present disclosure.

[0209] As illustrated in FIG. 12, the controller 212 may
display icons indicating the POI information (for example,
department store, restaurant, gas station, tourist attraction,
etc.) on the map data in a different manner according to the
POI recommendation score (recommendation level), and
then when any one of icons indicating the POI information is
selected by auser, the controller 212 may display information
(department store opening hours, department store products
information, restaurant opening hours, restaurant menus
information, gas station oil prices, tourist attractions infor-
mation, etc.) 12-1 associated with the selected POI informa-
tion at one or more of the left side, the right side, the top and
the bottom of the map data. The controller 212 may display
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the location of the POI information (for example, department
store, restaurant, gas station, tourist attraction, etc.) on the
map data as a marker.

[0210] Information associated with the selected POI infor-
mation may include a cloud user rating (for example, a rating
based on quality, service quality, satisfaction level, price, etc.)
for the relevant POI. The information associated with the
selected POI information may further include additional
information such as a call function, review information, SNS
posting, a photo, street view information, and the like for the
relevant POL

[0211] FIG.13Ais anexemplary view illustrating a method
of displaying POI information when a vehicle is moving
according to an embodiment of the present disclosure.

[0212] As illustrated in FIG. 13A, the controller 212 may
display icons 13-3 indicating POI information (for example,
department store, restaurant, gas station, tourist attraction,
etc.) based on the POI recommendation score (recommenda-
tion level) according to the POI recommendation score (rec-
ommendation level) while the vehicle is being stopped, and
then display icons 13-3 indicating the POl information at one
or more of the left side, the right side, the top and the bottom
of the map data when the vehicle is moving. For example,
when the vehicle is moving, the controller 212 may display
icons 13-3 indicating the POI information at one or more of
the left side, the right side, the top and the bottom of the map
data not to hide a route from a current location 13-1 to a
destination 13-2 from the icons 13-3 indicating the POl infor-
mation.

[0213] The controller 212 may display icons 13-3 indicat-
ing POI information (for example, department store, restau-
rant, gas station, tourist attraction, etc.) based on the POI
recommendation score (recommendation level) according to
the POI recommendation score (recommendation level)
while the vehicle is being stopped, and then display icons
13-3 indicating the POI information (for example, depart-
ment store, restaurant, gas station, tourist attraction, etc.)
displayed at the relevant location of the map data on at least
one or more of the plurality of mobile communication termi-
nals 100A, 100B, 100C, 100D when the vehicle is moving.

[0214] FIG.13B isan exemplary view illustrating a method
of displaying information associated with POI information
when a vehicle is moving according to an embodiment of the
present disclosure.

[0215] As illustrated in FIG. 13B, when any one (for
example, coffee shop) is selected from icons 13-3 indicating
POI information (for example, department store, restaurant,
gas station, tourist attraction, etc.) based on the POI recom-
mendation score (recommendation level), the controller 212
may arrange POIs (for example, coffee shop “A”, coffee shop
“B”, coffee shop “C”, coffee shop “D”, etc.) corresponding to
the selected icon (for example, coffee shop) in the order of the
nearest distance from a current location, and display the
arranged POls at one or more of the left side, the right side, the
top and the bottom of the map data. The controller 212 may
display information (for example, coffee price, coffee shop
opening hours, etc.) 13-4 associated with the POIs, respec-
tively, corresponding to the selected icon (for example, coffee
shop) at one or more of the left side, the right side, the top and
the bottom of the map data.

[0216] FIG. 14 is an example table illustrating a method of
calculating a recommendation level (recommendation score)
according to an embodiment of the present disclosure.
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[0217] As illustrated in FIG. 14, the controller 212 may
classify the user preference information according to POI
categories to generate a plurality of POI information (for
example, category “A”, category “B”, category “C”, category
“D”, category “E”, etc.)

[0218] The controller 212 gives a user preference score
according to a user frequency of the plurality of POI infor-
mation (for example, category “A”, category “B”, category
“C”, category “D”, category “E”, etc.) For example, the con-
troller 212 may give user preference score 5 to POI informa-
tion having the highest use frequency, and give user prefer-
ence score 1 to POI information having the lowest use
frequency among the plurality of POI information (for
example, category “A”, category “B”, category “C”, category
“D”, category “E”, etc.), and a range of the user preference
scores is between 1 to 5. The range of the user preference
scores may not be necessarily limited to this, but may be
changed according to the user’s or designer’s intention.
[0219] The controller 212 gives a user recommendation
score for recommendation POI information detected from the
server. For example, the controller 212 sets a predetermined
relative score for the user rating of a POI corresponding to
category “A” within recommendation POI information
detected from the server (for example, sets a relative score to
for the user rating of a POI corresponding to the category “A”
to 4 when the user rating of a POI corresponding to the
category “A” is 4.7 out of a perfect score of 5). The controller
212 sets a predetermined relative score for the user rating of
a POl corresponding to category “D” within recommendation
POl information detected from the server (for example, sets a
relative score for the user rating of a POI corresponding to the
category “D”to 1 when the user rating of a POI corresponding
to the category “D” is 2.7 out of a perfect score of' 5). In other
words, when the user rating for a category within recommen-
dation POI information detected from the server is high, the
controller 212 sets a relative score in proportion to this, and
when the user rating for a category within recommendation
POI information detected from the server is low, the control-
ler 212 sets a relative score in proportion to this. A predeter-
mined relative score for the user rating of the POI may not be
necessarily limited to a range between 1 and 5, but may be
changed according to the user’s or designer’s intention.
[0220] When the location of a POI corresponding to cat-
egory “B” within recommendation POI information detected
from the server is the nearest from a current location (for
example 0.3 km), the controller 212 sets a distance score of
the POI for the category “B” to 5. When the location of a POI
corresponding to category “D” within recommendation POI
information detected from the server is the farthest from a
current location (for example 3 km), the controller 212 sets a
distance score of the POI for the category “D” to 1. In other
words, when the distance of a POI for the category within
recommendation POl information detected from the server is
near from a current location, the controller 212 sets a high
relative score in proportion to this, and when the distance of a
POI for the category within recommendation POI informa-
tion detected from the server is far from a current location, the
controller 212 sets a low relative score in proportion to this. A
distance score of the POl may not be necessarily limited to a
range between 1 and 5, but may be changed according to the
user’s or designer’s intention.

[0221] When the product price (a coffee price of coffee
shop “A”) of a POI (for example, coffee shop “A”) corre-
sponding to category “A” within recommendation POI infor-
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mation detected from the server is the lowest, the controller
212 sets a product price score of the POI for the category “A”
to 5. When the product price of a POI corresponding to
category “E” within recommendation POI information
detected from the server is the highest, the controller 212 sets
a product price score of the POI for the category “E” to 1. In
other words, when the product price of a POI corresponding
to the category within recommendation POI information
detected from the server is low, the controller 212 sets a high
relative score in proportion to this, and when the product price
of'a POI for the category within recommendation POI infor-
mation detected from the server is high, the controller 212
sets a low relative score in proportion to this. A product price
score of the POI may not be necessarily limited to a range
between 1 and 5, but may be changed according to the user’s
or designer’s intention.

[0222] When a POI (for example, coffee shop “A”) corre-
sponding to category “A” within recommendation POI infor-
mation detected from the server is open, the controller 212
sets a sales score of the POI for the category “A” to “1”. When
a POI corresponding to category “B” within recommendation
POI information detected from the server is not open (tem-
porarily closed), the controller 212 sets a sales score of the
POI for the category “B” to “0”. In other words, when a POI
corresponding to the category within recommendation POI
information detected from the server is open, the controller
212 sets a high relative score in proportion to this, and when
a POI corresponding to the category within recommendation
POI information detected from the server is not open, the
controller 212 sets a low relative score in proportion to this. A
sales score of the POI may not be necessarily limited to “0” or
“17, but may be changed according to the user’s or designer’s
intention.

[0223] The controller 212 may add a user preference score
of POI corresponding to each category, a user rating of POI
corresponding to each category, a distance score of POI cor-
responding to each category, a product price score of POI
corresponding to each category, and a sales score of POI
corresponding to each category, and calculate the added result
as the recommendation level (recommendation score).
[0224] The controller 212 may add at least one of a user
rating of POI corresponding to each category, a distance score
of POI corresponding to each category, a product price score
of POI corresponding to each category, and a sales score of
POI corresponding to each category to a user preference score
of POI corresponding to each category, and calculate the
added result as the recommendation level (recommendation
score).

[0225] The controller 212 recommend a POI having the
highest recommendation score among the calculated recom-
mendation scores as the representative POI for the user.
[0226] The controller 212 may automatically set a POI
having the highest recommendation score among the calcu-
lated recommendation scores as the destination.

[0227] FIG. 15 is an exemplary view illustrating a method
of sharing POI information (POI information based on a
recommendation level) according to an embodiment of the
present disclosure.

[0228] As illustrated in FIG. 15, when a share menu (or
share icon) for sharing POI information according to the POI
recommendation score (recommendation level) with a plural-
ity of mobile communication terminals 100A, 100B, 100C,
100D within the vehicle is selected by a user, the controller
212 displays a window (for example, pop-up window) 15-1
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for sharing POI information according to the POI recommen-
dation score (recommendation level) on the map data.

[0229] The window 15-1 for sharing POI information
according to the POI recommendation score (recommenda-
tion level) may include a first check box for sharing POI
information according to the POI recommendation score
(recommendation level) with a first mobile communication
terminal (for example, a terminal of the passenger’s seat)
within the vehicle, and a second and a third check box for
sharing POI information according to the POI recommenda-
tion score (recommendation level) with a second and a third
mobile communication terminal (for example, a terminal
(RSE) of the driver’s rear seat and a terminal (RSE) of the rear
passenger’s seat) within the vehicle.

[0230] When the first check box is checked by a user, the
controller 212 provide POI information according to the POI
recommendation score (recommendation level) to a first
mobile communication terminal (for example, a terminal of
the passenger’s seat) within the vehicle to share POI infor-
mation according to the POI recommendation score (recom-
mendation level) with the first mobile communication termi-
nal (for example, a terminal of the passenger’s seat) within the
vehicle.

[0231] When the second check box is checked by a user, the
controller 212 provide POI information according to the POI
recommendation score (recommendation level) to a second
mobile communication terminal (for example, a terminal
(RSE) of' the driver’s rear seat) within the vehicle to share POI
information according to the POI recommendation score
(recommendation level) with the second mobile communica-
tion terminal within the vehicle.

[0232] When the third check box is checked by a user, the
controller 212 provide POI information according to the POI
recommendation score (recommendation level) to a third
mobile communication terminal (for example, a terminal
(RSE) of the passenger’s rear seat) within the vehicle to share
POl information according to the POI recommendation score
(recommendation level) with the third mobile communica-
tion terminal within the vehicle.

[0233] FIG. 16 is an exemplary view illustrating another
method of sharing POI information (POI information based
on a recommendation level) according to an embodiment of
the present disclosure.

[0234] Asillustrated in FIG. 16, when POI information (for
example, driver’s recommendation POl information) accord-
ing to the POI recommendation score (recommendation
level) is received, the first mobile communication terminal
(for example, a terminal of the passenger’s seat) within the
vehicle may display a window 16-1 for asking whether or not
to use POl information according to the POI recommendation
score (recommendation level) on the display unit of the first
mobile communication terminal (for example, a terminal of
the passenger’s seat) within the vehicle. In other words, POI
information according to the POI recommendation score
(recommendation level) may be displayed on the display unit
of the first mobile communication terminal (for example, a
terminal of the passenger’s seat) within the vehicle according
to auser input of the first mobile communication terminal (for
example, a terminal of the passenger’s seat) within the
vehicle.

[0235] Hereinafter, a method of controlling a mobile termi-
nal according to another embodiment of the present disclo-
sure will be described.
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[0236] FIG. 17 is a flow chart illustrating a method of
controlling a mobile terminal according to another embodi-
ment of the present disclosure.

[0237] First, the controller 212 determines (judges)
whether or not the mobile terminal 200 is mounted on the
vehicle (S21). For example, when the mobile terminal 200 is
connected to an electronic control unit (ECU) of the vehicle
through a wired or wireless communication network within
the vehicle, the controller 212 determines that the mobile
terminal 200 is mounted on the vehicle (for example, a dash-
board of the vehicle).

[0238] When the mobile terminal 200 is mounted on the
vehicle, the controller 212 may display navigation data (map
data) installed in the mobile terminal 200 on the display unit
201. When the mobile terminal 200 is mounted on the vehicle,
the controller 212 forms a communication network with a
plurality of mobile communication terminals 100A, 100B,
100C, 100D within the vehicle.

[0239] When the mobile terminal 200 is mounted on the
vehicle, the controller 212 detects user preference informa-
tion associated with a place from the plurality of mobile
communication terminals 100A, 100B, 100C, 100D within
the vehicle (S22). For example, the controller 212 detects a
recent destination, a navigation or Internet search destination,
a visiting place, a place (destination) registered with the
Favorites on the Internet stored in a plurality of mobile com-
munication terminals 100A, 100B, 100C, 100D, respectively,
within the vehicle as user preference information associated
with the place. The user preference information associated
with the place may further include a place in connection with
a user taste (for example, a food taste (Chinese, Japanese,
Korean, etc.) of the plurality of mobile communication ter-
minals 100A, 100B, 100C, 100D, respectively, and hobby
activity information (for example, golf, bowling, shopping,
etc.).

[0240] The controller 212 may classify the user preference
information according to POI categories. For example, the
controller 212 may classify information associated with a
department store as first POI information, classify informa-
tion associated with a gas station as second POI information,
classify information associated with a restaurant as third POI
information, and classify information associated with a tour-
ist attraction as fourth POI information among user prefer-
ence information associated with the place.

[0241] The controller 212 may apply a weighted value cor-
responding to a use frequency of the information associated
with the department store to the first POI information, apply
a weighted value corresponding to a use frequency of the
information associated with the gas station to the second POI
information, apply a weighted value corresponding to a use
frequency of the information associated with the restaurant to
the third POI information, and apply a weighted value corre-
sponding to a use frequency of the information associated
with the tourist attraction to the fourth POI information
among user preference information associated with the place.
Accordingly, the first through the fourth POI information may
have a different weighted value due to a user preference
(taste) of the plurality of mobile communication terminals
100A, 100B, 100C, 100D, respectively.

[0242] The controller 212 may display user preference
information associated with the place on the plurality of
mobile communication terminals 100A, 1008, 100C, 100D
as well as on the display unit 201.
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[0243] When the mobile terminal 200 is mounted on the
vehicle, the controller 212 detects recommendation POI
information from a server (S23). For example, when the
mobile terminal 200 is mounted on the vehicle, the controller
212 requests recommendation POI information contained
within a predetermined radius from a current location to a
server, and receives the recommendation POI information
from the server. The predetermined radius may be changed by
a user. The recommendation POI information detected from
the server may be POI information recommended by a social
network service (SNS) (for example, Facebook, KakaoTalk,
Twitter, YouTube, etc.), a portal site, and the like.

[0244] The controller 212 detects representative POl infor-
mation based on the user preference information and recom-
mendation POI information associated with the place (S24).
For example, the controller 212 detects POI information cor-
responding to the user preference information as the repre-
sentative POI information. The representative POI informa-
tion may include at least one or more POIs.

[0245] The controller 212 detects POI information corre-
sponding to the user preference information among the rec-
ommendation POl information, and arrange the detected POI
information according to a weighted value applied to the user
preference information. For example, the controller 212 may
detect POI information corresponding to the user preference
information among the recommendation POI information,
and arrange the detected POI information in the order from a
high weighted value to a low weighted value applied to the
user preference information.

[0246] The controller 212 may detects a user schedule from
at least one or more of a user account’s server, a mobile
communication terminal 100, and a memory 213 (S25).
[0247] The controller 212 may detects representative POI
information from the candidate POI information based on the
detected user schedule (S26), and display the representative
POI information on the display unit 201, and sets any one of
the representative POI information as a destination according
to a user’s request. For example, the controller 212 detects a
POI or the like corresponding to a place and/or a time con-
tained in the detected user schedule from the candidate POI
information as the representative POI information, and dis-
plays the detected representative POI information on the dis-
play unit 201. The representative POl information may be one
or more POIs corresponding to at least one or more catego-
ries.

[0248] While the vehicle is being stopped, the controller
212 may display the representative POI information on the
display unit 201.

[0249] The controller 212 may give a destination setting
authority to any one of the plurality of mobile communication
terminals 100A, 100B, 100C, 100D.

[0250] The controller 212 may share private driving data
with the plurality of mobile communication terminals 100A,
100B, 100C, 100D.

[0251] The controller 212 may display the representative
POI information on the plurality of mobile communication
terminals 100A, 100B, 100C, 100D as well as on the display
unit 201. The controller 212 may set a POI selected from the
representative POI information displayed on the plurality of
mobile communication terminals 100A, 1008, 100C, 100D
as a stopover on a route from a current location to a destina-
tion. For example, the controller 212 may display the repre-
sentative POI information on the display unit 201, and auto-
matically set a POI selected from the representative POI
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information displayed on the plurality of mobile communi-
cation terminals 100A, 100B, 100C, 100D in a state that any
one of the representative POI information is set to a destina-
tionaccording to auser’s request as a stopover on a route from
a current location to the destination.

[0252] The controller 212 may display the representative
POI information on the display unit 201 and the plurality of
mobile communication terminals 100A, 1008, 100C, 100D
as well as display information (for example, department store
opening hours, department store products information, res-
taurant opening hours, restaurant menus information, gas
station oil prices, tourist attractions information, etc.) associ-
ated with the representative POI information (for example,
department store, restaurant, gas station, tourist attraction,
etc.) on the display unit 201 and the plurality of mobile
communication terminals 100A, 1008, 100C, 100D.

[0253] The controller 212 may detect user preference
scores for a plurality of POI information, respectively, gen-
erated by classifying the user preference information accord-
ing to POI categories and a sum of user recommendation
scores for the detected POI information as a POI recommen-
dation level (POI recommendation score), and automatically
set POI information having the highest POI recommendation
score (recommendation level) among the plurality of POI
information and the recommended POI information to a des-
tination. The user preference score may be the same as the
weighted value.

[0254] The controller 212 may update the detected sched-
ule by writing the representative POI information on the
detected schedule, and display the updated schedule on the
display unit 201, and upload the updated schedule to the
mobile communication terminal 100 and/or the server.
[0255] Hereinafter, a method of controlling a mobile termi-
nal according to another embodiment of the present disclo-
sure will be described.

[0256] FIG. 18 is a flow chart illustrating a method of
controlling a mobile terminal according to still another
embodiment of the present disclosure.

[0257] First, the controller 212 determines (judges)
whether or not the mobile terminal 200 is mounted on the
vehicle (S31). For example, when the mobile terminal 200 is
connected to an electronic control unit (ECU) of the vehicle
through a wired or wireless communication network within
the vehicle, the controller 212 determines that the mobile
terminal 200 is mounted on the vehicle (for example, a dash-
board of the vehicle).

[0258] When the mobile terminal 200 is mounted on the
vehicle, the controller 212 may display navigation data (map
data) installed in the mobile terminal 200 on the display unit
201. When the mobile terminal 200 is mounted on the vehicle,
the controller 212 forms a communication network with a
plurality of mobile communication terminals 100A, 100B,
100C, 100D within the vehicle.

[0259] When the mobile terminal 200 is mounted on the
vehicle, the controller 212 detects user preference informa-
tion associated with a place from the plurality of mobile
communication terminals 100A, 100B, 100C, 100D within
the vehicle (S32). For example, the controller 212 detects a
recent destination, a navigation or Internet search destination,
a visiting place, a place (destination) registered with the
Favorites on the Internet stored in a plurality of mobile com-
munication terminals 100A, 100B, 100C, 100D, respectively,
within the vehicle as user preference information associated
with the place. The user preference information associated

Apr. 28,2016

with the place may further include a place in connection with
a user taste (for example, a food taste (Chinese, Japanese,
Korean, etc.) of the plurality of mobile communication ter-
minals 100A, 100B, 100C, 100D, respectively, and hobby
activity information (for example, golf, bowling, shopping,
etc.).

[0260] The controller 212 may classify the user preference
information according to POI categories. For example, the
controller 212 may classify information associated with a
department store as first POI information, classify informa-
tion associated with a gas station as second POI information,
classify information associated with a restaurant as third POI
information, and classify information associated with a tour-
ist attraction as fourth POI information among user prefer-
ence information associated with the place.

[0261] The controller 212 may apply a weighted value cor-
responding to a use frequency of the information associated
with the department store to the first POI information, apply
a weighted value corresponding to a use frequency of the
information associated with the gas station to the second POI
information, apply a weighted value corresponding to a use
frequency of the information associated with the restaurant to
the third POI information, and apply a weighted value corre-
sponding to a use frequency of the information associated
with the tourist attraction to the fourth POI information
among user preference information associated with the place.
Accordingly, the first through the fourth POl information may
have a different weighted value due to a user preference
(taste) of the plurality of mobile communication terminals
100A, 100B, 100C, 100D, respectively.

[0262] The controller 212 may display user preference
information associated with the place on the plurality of
mobile communication terminals 100A, 1008, 100C, 100D
as well as on the display unit 201.

[0263] When the mobile terminal 200 is mounted on the
vehicle, the controller 212 detects recommendation POI
information from a server (S33). For example, when the
mobile terminal 200 is mounted on the vehicle, the controller
212 requests recommendation POI information contained
within a predetermined radius from a current location to a
server, and receives the recommendation POI information
from the server. The predetermined radius may be changed by
a user. The recommendation POI information detected from
the server may be POI information recommended by a social
network service (SNS) (for example, Facebook, KakaoTalk,
Twitter, YouTube, etc.), a portal site, and the like.

[0264] The controller 212 detects representative POl infor-
mation based on the user preference information and recom-
mendation POI information associated with the place (S34).
For example, the controller 212 detects POI information cor-
responding to the user preference information as the repre-
sentative POI information. The representative POI informa-
tion may include at least one or more POIs.

[0265] The controller 212 detects POI information corre-
sponding to the user preference information among the rec-
ommendation POl information, and arrange the detected POI
information according to a weighted value applied to the user
preference information. For example, the controller 212 may
detect POI information corresponding to the user preference
information among the recommendation POI information,
and arrange the detected POI information in the order from a
high weighted value to a low weighted value applied to the
user preference information.
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[0266] The controller 212 detects vehicle data from the
vehicle (S35).
[0267] The controller 212 may detects representative POI

information from the candidate POI information based on the
detected vehicle data (S36), and display the representative
POI information on the display unit 201, and sets any one of
the representative POI information as a destination according
to a user’s request. For example, the controller 212 detects a
POI or the like corresponding to a place and/or a time con-
tained in the detected user schedule from the candidate POI
information as the representative POl information, and dis-
plays the detected representative POI information on the dis-
play unit 201. The representative POl information may be one
or more POIs corresponding to at least one or more catego-
ries.

[0268] While the vehicle is being stopped, the controller
212 may display the representative POI information on the
display unit 201.

[0269] The controller 212 may give a destination setting
authority to any one of the plurality of mobile communication
terminals 100A, 1008, 100C, 100D.

[0270] The controller 212 may share private driving data
with the plurality of mobile communication terminals 100A,
100B, 100C, 100D.

[0271] The controller 212 may display the representative
POI information on the plurality of mobile communication
terminals 100A, 100B, 100C, 100D as well as on the display
unit 201. The controller 212 may set a POI selected from the
representative POI information displayed on the plurality of
mobile communication terminals 100A, 1008, 100C, 100D
as a stopover on a route from a current location to a destina-
tion. For example, the controller 212 may display the repre-
sentative POI information on the display unit 201, and auto-
matically set a POI selected from the representative POI
information displayed on the plurality of mobile communi-
cation terminals 100A, 100B, 100C, 100D in a state that any
one of the representative POI information is set to a destina-
tionaccording to auser’s request as a stopover on a route from
a current location to the destination.

[0272] The controller 212 may display the representative
POI information on the display unit 201 and the plurality of
mobile communication terminals 100A, 1008, 100C, 100D
as well as display information (for example, department store
opening hours, department store products information, res-
taurant opening hours, restaurant menus information, gas
station oil prices, tourist attractions information, etc.) associ-
ated with the representative POI information (for example,
department store, restaurant, gas station, tourist attraction,
etc.) on the display unit 201 and the plurality of mobile
communication terminals 100A, 1008, 100C, 100D.

[0273] The controller 212 may detect user preference
scores for a plurality of POI information, respectively, gen-
erated by classifying the user preference information accord-
ing to POI categories and a sum of user recommendation
scores for the detected POI information as a POI recommen-
dation level (POI recommendation score), and automatically
set POI information having the highest POI recommendation
score (recommendation level) among the plurality of POI
information and the recommended POI information to a des-
tination. The user preference score may be the same as the
weighted value.

[0274] The controller 212 may update the detected sched-
ule by writing the representative POI information detected
based on the vehicle data on the detected schedule, and dis-
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play the updated schedule on the display unit 201, and upload
the updated schedule to the mobile communication terminal
100 and/or the server.

[0275] Hereinafter, a method of recommending a POI
based on the vehicle data, and writing information on the
recommended POl on a schedule to update the schedule will
be described with reference to FIG. 19.

[0276] FIG. 19 is an exemplary view illustrating a table for
recommending POI based on vehicle data according to the
embodiments of the present disclosure.

[0277] Asillustrated in FIG. 19, when the detected vehicle
data is vehicle error data (for example, engine status, tire air
pressure, engine oil status, air conditioning status, coolant
status, battery voltage, etc.) or vehicle periodic inspection
data (for example, vehicle periodic inspection period, vehicle
supplies replacement period, etc.), the controller 212 may
search the nearest repair shop (POI) from a current location,
and detect the searched repair shop (POI) as the representa-
tive POL, and provide the detected representative POI to the
display unit 201 or register the representative POI (searched
repair shop) for the user schedule to update the user schedule.
Assuming that there exist a plurality of events on the sched-
ule), the controller 212 may search an empty time between the
plurality of events, and register the representative POI
(searched repair shop) for the empty time) to update the user
schedule.

[0278] When the detected vehicle data is a vehicle fuel
status and/or a remaining fuel, the controller 212 may search
a gas station (POI) within a distance of mileage with the
remaining fuel, and detect the searched gas station (POI) as
the representative POI, and provide the detected representa-
tive POI on the display unit 201 or register the representative
POI (searched gas station) for the user schedule, thereby
updating the user schedule.

[0279] When the searched vehicle data is car wash manage-
ment data (for example, car wash visiting period, etc.), the
controller 212 may search the nearest car wash (POI) from a
current location, and detect the searched car wash (POI) as the
representative POI, and provide the detected representative
POI on the display unit 201 or register the representative POI
(searched car wash) for the user schedule, thereby updating
the user schedule.

[0280] Hereinafter, a method of recommending a POI
based on the schedule data, and registering information on the
recommended POI for a schedule to update the schedule will
be described with reference to FIG. 20.

[0281] FIG. 20 is an exemplary view illustrating a table for
recommending POI based on schedule data according to the
embodiments of the present disclosure.

[0282] As illustrated in FIG. 20, when a first event of the
detected user schedule is a meal time, the controller 212 may
search the nearest restaurant (POI) from a place correspond-
ing to the first event, and provide the searched restaurant
(POI) on the display unit 201 or register the representative
POI (restaurant) for the user schedule, thereby updating the
user schedule.

[0283] Whena secondevent ofthe detected user scheduleis
a specific place, the controller 212 may search the nearest
parking lot (POI) from a place corresponding to the second
event, and provide the searched parking lot (POI) on the
display unit 201 or register the representative POI (parking
lot) for the user schedule, thereby updating the user schedule.
[0284] The controller 212 may give a priority to the user
schedule and the vehicle data, and provide the representative
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POI information detected based on the representative POI
information or the user schedule detected based on the vehicle
data according to the given priority. For example, when
detecting representative POI information from the candidate
POI information based on the user schedule and the vehicle
data, the controller 212 may give a top priority to the vehicle
data rather than the user schedule, thereby first recommend-
ing the representative POl information detected based on the
vehicle data to a user, and then recommending the represen-
tative POl information detected based on the user schedule to
the user.

[0285] FIG. 21 is an exemplary view illustrating a method
of sharing a schedule including POI information (representa-
tive POI information) according to an embodiment of the
present disclosure.

[0286] As illustrated in FIG. 21, when a share menu (or
share icon) for sharing a user schedule including the repre-
sentative POI information with a plurality of mobile commu-
nication terminals 100A, 100B, 100C, 100D within the
vehicle is selected by a user, the controller 212 displays a
window (for example, pop-up window) 21-1 for sharing a
user schedule including the representative POI information
on the map data. The representative POI information is dis-
played on the map data.

[0287] Thewindow 21-1 for sharing a user schedule includ-
ing the representative POI information may include a first
check box for sharing the user schedule including the repre-
sentative POl information with a first mobile communication
terminal (for example, a terminal of the passenger’s seat)
within the vehicle, and a second and a third check box for
sharing the user schedule including the representative POI
information with a second and a third mobile communication
terminal (for example, a terminal (RSE) of the driver’s rear
seat and a terminal (RSE) of the rear passenger’s seat) within
the vehicle.

[0288] When the first check box is checked by a user, the
controller 212 provide the user schedule including the repre-
sentative POI information to a first mobile communication
terminal (for example, a terminal of the passenger’s seat)
within the vehicle to share the user schedule including the
representative POI information with the first mobile commu-
nication terminal (for example, a terminal of the passenger’s
seat) within the vehicle.

[0289] When the second check box is checked by a user, the
controller 212 provide the user schedule including the repre-
sentative POI information to a second mobile communication
terminal (for example, a terminal (RSE) of the driver’s rear
seat) within the vehicle to share the user schedule including
the representative POI information with the second mobile
communication terminal within the vehicle.

[0290] When the third check box is checked by a user, the
controller 212 provide the user schedule including the repre-
sentative POI information to a third mobile communication
terminal (for example, a terminal (RSE) of the passenger’s
rear seat) within the vehicle to share the user schedule includ-
ing the representative POI information with the third mobile
communication terminal within the vehicle.

[0291] FIG. 22 is an exemplary view illustrating another
method of sharing a schedule including POl information (rep-
resentative POI information) according to an embodiment of
the present disclosure.

[0292] As illustrated in FIG. 22, when a user schedule
including the representative POI information is received, the
first mobile communication terminal (for example, a terminal
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of the passenger’s seat) within the vehicle may display a
window 22-1 for asking whether or not to use the user sched-
ule including the representative POI information on the dis-
play unit of the first mobile communication terminal (for
example, a terminal of the passenger’s seat) within the
vehicle. In other words, the user schedule including the rep-
resentative POI information may be displayed on the display
unit of the first mobile communication terminal (for example,
a terminal of the passenger’s seat) within the vehicle accord-
ing to a user input of the first mobile communication terminal
(for example, a terminal of the passenger’s seat) within the
vehicle.

[0293] FIG. 23 is an exemplary view illustrating a time line
indicating a schedule containing POI information (represen-
tative POI information) along with map data according to an
embodiment of the present disclosure.

[0294] Asillustrated in FIG. 23, the controller 212 displays
the representative POI information on map data, and displays
a time line 23-1 in an adjoining region of the map data, and
displays icons 23-2 indicating the user schedule including the
representative POI information on the time line 23-1 accord-
ing to a time sequence. Accordingly, the user may check a
user schedule based on icons 23-2 indicating the user sched-
ule including the representative POI information on the time
line 23-1 in an easy and fast manner.

[0295] The controller 212 may display a number according
to a user schedule time on representative POI information
(representative POI icons) displayed on the map data, and
display the number displayed according to the user schedule
time on icons 23-2 indicating the user schedule, thereby
allowing the user to intuitively check a user schedule order by
viewing a number displayed on the icons 23-2 indicating the
user schedule and/or the representative POI information (rep-
resentative POI icons).

[0296] FIG. 24 is an exemplary view illustrating a method
of registering POI information for a user schedule according
to an embodiment of the present disclosure.

[0297] Asillustrated in FIG. 24, the controller 212 displays
the representative POI information (POI icon) and adjoining
POI information (POI icon) on map data, and displays a time
line 23-1 in an adjoining region of the map data, and displays
icons 23-2 indicating a user schedule including the represen-
tative POI information on the time line 23-1 according to a
time sequence. When a first POI icon 24-1 moves into a first
time region 24-2 of the time line by a user’s drag-and-drop
(user input) among a plurality of POl icons displayed on the
map data, the controller 212 registers POl information corre-
sponding to the first POl icon 24-1 for a time corresponding to
the first time region on the user schedule, and displays an icon
indicating schedule information corresponding to the first
POI icon 24-1 on the first time region 24-2 of the time line.
[0298] FIG. 25 is an exemplary view illustrating a method
of editing a user schedule according to an embodiment of the
present disclosure.

[0299] Asillustrated in FIG. 25, the controller 212 displays
the representative POI information (POI icon) and adjoining
POI information (POI icon) on map data, and displays a time
line 23-1 in an adjoining region of the map data, and displays
icons 23-2 indicating a user schedule including the represen-
tative POI information on the time line 23-1 according to a
time sequence.

[0300] When a second icon 25-1 among a first through a
fifth icon indicating a user schedule sequentially displayed on
the time line 23-1 moves into a specific time region between
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the fourth icon and the fifth icon by a user’s drag-and-drop
(user input), the controller 212 changes a time for the user
schedule corresponding to the second icon 25-1 to the specific
time region. In other words, The user may move only the first
through the fifth icon to change the user schedule in an easy
and fast manner.
[0301] As described in detail in the above, a mobile termi-
nal and a control method according to an embodiment of the
present disclosure may automatically switch the mode of the
mobile terminal to a vehicle mode when a user carries the
mobile terminal and then mounts it on a vehicle, thereby
allowing the user to check the vehicle mode in an easy and fast
manner.
[0302] A mobile terminal and a control method according
to an embodiment of the present disclosure may automati-
cally switch the mode of the mobile terminal to a vehicle
mode, and recommend representative POI information based
on user preferences of vehicle occupants, to recommended
POI information of a server when a user carries the mobile
terminal and then mounts it on a vehicle, vehicle data and user
schedules, thereby providing POI information suitable to user
environments.
[0303] It will be apparent to those skilled in this art that
various changes and modifications may be made thereto with-
out departing from the gist of the present invention. Accord-
ingly, it should be noted that the embodiments disclosed in the
present invention are only illustrative and not limitative to the
concept of the present invention, and the scope of the concept
of the invention is not limited by those embodiments. The
scope protected by the present invention should be construed
by the accompanying claims, and all the concept within the
equivalent scope of the invention should be construed to be
included in the scope of the right of the present invention.
What is claimed is:
1. A mobile terminal, comprising:
a communication unit configured to connect to a commu-
nication network with a plurality of communication ter-
minals within a vehicle based on the mobile terminal
being mounted to the vehicle;
a display unit configured to display map data; and
a controller configured to:
access, from the plurality of communication terminals,
user preference information associated with prefer-
ence for one or more places by one or more users
associated with the plurality of communication termi-
nals,

access, from a server and through the communication
unit, point of interest (POI) information,

determine candidate POI information based on the
accessed POI information and the accessed user pref-
erence information, the candidate POI information
being a subset of the accessed POI information,

access user schedule information associated with sched-
ule for the one or more users associated with the
plurality of communication terminals,

detect, from the candidate POI information, representa-
tive POI information based on the accessed user
schedule information, the representative POI infor-
mation being a subset of the candidate POI informa-
tion, and

display, on the map data, the representative POI infor-
mation.

2. The mobile terminal of claim 1, wherein the controller is

configured to register the representative POI information to a
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user schedule of at least one of the one or more users associ-
ated with the plurality of communication terminals to update
the user schedule to include the representative POI informa-
tion, and at least one of display, on the display unit, the
updated user schedule or register, with the server, the updated
user schedule.

3. The mobile terminal of claim 1, wherein the controller is
configured to access vehicle data for the vehicle and detect,
from the candidate POI information, the representative POI
information based on the accessed vehicle data.

4. The mobile terminal of claim 3, wherein the controller is
configured to register the representative POI informationto a
user schedule of at least one of the one or more users associ-
ated with the plurality of communication terminals based on
the accessed vehicle data to update the user schedule.

5. The mobile terminal of claim 3, wherein the controller is
configured to assign priority to the user schedule information
and the vehicle data, provide the representative POI informa-
tion based on the vehicle data according to the assigned
priority indicating that the vehicle data is prioritized over the
user schedule information, and provide the representative
POI information based on the user schedule information
according to the assigned priority indicating that the user
schedule information is prioritized over the vehicle data.

6. The mobile terminal of claim 1, wherein the controller is
configured to access user preference scores for a plurality of
POl information, respectively, the user preference scores hav-
ing been generated by classifying the user preference infor-
mation according to POI categories and evaluating user rec-
ommendation scores for the accessed POI information as a
POI recommendation level, and automatically set, as a desti-
nation, POI information having a highest POI recommenda-
tion level among the plurality of POI information and the
accessed POI information.

7. The mobile terminal of claim 1, wherein the controller is
configured to identify POI information corresponding to the
user preference information among the accessed POI infor-
mation, and arrange the identified POl information according
to a weighted value applied to the user preference informa-
tion.

8. The mobile terminal of claim 3, wherein the vehicle data
comprises air conditioner information of a vehicle, engine oil
level information, engine temperature information, tire air
pressure information, battery information, radio channel set-
ting information, current vehicle speed information of the
vehicle, RPM (revolution per minute) information of the
vehicle, steering angle information of the vehicle, and brake
operation information of the vehicle.

9. The mobile terminal of claim 1, wherein the preference
information comprises preference information stored in at
least one of the plurality of communication terminals includ-
ing a recent destination, a navigation or Internet search des-
tination, and a place registered as a favorite.

10. The mobile terminal of claim 6, wherein the controller
is configured to:

detect that the vehicle is stopped,

based on detection that the vehicle is stopped, display, at

relevant positions of the map data, icons indicating POI
information according to the POI recommendation
level,

detect that the vehicle is moving, and

based on detection that the vehicle is moving, display icons

indicating the POI information at one or more of a left
side, a right side, a top, and a bottom of the map data.



US 2016/0116292 Al

11. The mobile terminal of claim 10, wherein the controller
is configured to:

detect that the vehicle is moving, and based on detection

that the vehicle is moving, display icons indicating the
POl information at one or more of a left side, a right side,
a top, and a bottom of the map data in areas outside of
display of a route from a current location to a destina-
tion.

12. The mobile terminal of claim 11, wherein the controller
is configured to display, on at least one of the plurality of
communication terminals, the representative POI informa-
tion, and automatically set, as a destination, a POI selected
from the representative POI information displayed on the
plurality of communication terminals according to a user’s
request for a stopover on a route from a current location to the
destination.

13. The mobile terminal of claim 4, wherein the controller
is configured to display a time line in an adjoining region of
the map data, and display icons indicating the user schedule
including the representative POI information on the time line
according to a time sequence.

14. The mobile terminal of claim 13, wherein the controller
is configured to determine that a first POI icon among the
plurality of POI icons displayed on the map data has moved
into a first time region of the time line by a user input, and,
based on the determination that the first POI icon has moved
into the first time region of the time line, register, on the user
schedule, POl information corresponding to the first POl icon
for a time corresponding to the first time region.

15. The mobile terminal of claim 13, wherein the controller
is configured to determine that a first icon displayed in the first
time region of the time line among icons indicating the user
schedule displayed in a sequence on the time line has moved
into a second time region of the time line, and, based on the
determination that the first icon has moved into the second
time region of the time line, change a time for the user sched-
ule corresponding to the first icon to the second time region.
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16. The mobile terminal of claim 10, wherein the controller
is configured to display an icon indicating POI information
having a higher POI recommendation level among the icons
in a size larger than that of an icon indicating POl information
having a lower POI recommendation level.

17. The mobile terminal of claim 10, wherein the controller
is configured to display backgrounds of icons indicating POI
information with different colors according to the POI rec-
ommendation level.

18. The mobile terminal of claim 10, wherein the controller
is configured to set varying degrees of sharpness or transpar-
ency of icons indicating POI information according to the
POI recommendation level.

19. The mobile terminal of claim 12, wherein information
associated with the selected POI information comprises a
cloud user rating for the relevant POL.

20. A mobile terminal, comprising:

a display unit configured to concurrently display map data

and a time line; and

a controller configured to:

access a user schedule,

access POI information,

determine a time sequence for the POI information
based on the user schedule, and

based on determination of the time sequence for the
accessed POI information, display, on the time line
and in the determined time sequence, icons indicating
the user schedule including the POI information.

21. The mobile terminal of claim 20, wherein the controller
is configured to determine that a first POI icon among a
plurality of POI icons displayed on the map data has moved
into a first time region of the time line by a user input, and,
based on the determination that the first POI icon has moved
into the first time region of the time line, register POI infor-
mation corresponding to the first POI icon for a time corre-
sponding to the first time region on the user schedule.
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