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Description
Title of Invention: NAVIGATION SYSTEM FOR VEHICLE AND

NAVIGATION METHOD THEREOF

Technical Field

[1] The present invention relates generally to anavigation system for avehicle and a
navigation method thereof, and more particularly, to anavigation system for avehicle,
which can beinterlocked with auser terminal apparatus, and anavigation method
thereof.

Background Art

[2] With the development of electronic technologies, various types of electronic ap-
paratuses are mounted and used in vehicles, such as anavigation apparatus. The
navigation apparatus is an apparatus that recognizes acurrent location of avehicle and
guides auser to adestination using map information.

[3] A user drives the vehicle to adestination according to the guidance of the navigation
apparatus. A modern navigation apparatus provides not only basic navigation func-
tionality but also various additional functions such asreceiving Digital Multimedia
Broadcasting (DMB) and reproducing a moving image and an audio file. The
navigation apparatus may be purchased separately from the vehicle and may be
installed in the vehicle or may be mounted on the vehicle.

Disclosur e of I nvention

Technical Problem

[4] A user may make acall or exchange atext message using a mobile phone while
operating avehicle. However, if auser isnot focusing on operating the vehicle, the
user may have an accident. In practice, users frequently encounter this situation, and in
particular, frequently use a mobile phone in order to inform another person at the des-
tination about an expected time of arrival several minutes before arriving at the des-
tination.

[5] Accordingly, there isademand for amethod for preventing dangerous use of a
mobile phone while operating avehicle and improving user's convenience.
Solution to Problem

(6] Accordingly, the present invention has been made to solve the above-mentioned
problems and disadvantages occurring in the prior art, and the present invention
provides anavigation system for avehicle, which isinterlocked with auser terminal
apparatus and improves user s safety and convenience, and anavigation method
thereof.

[7 According to an aspect of the present invention, there isprovided anavigation
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[15]
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method of anavigation system for avehicle, the navigation method including when a
navigation function is selected, inputting destination and receiver information,
displaying anavigation screen to guide auser to the destination using the input in-
formation, and, when a predetermined message sending condition is satisfied while
operating the vehicle to the destination, sending a message to be forwarded to the

receiver information.
According to another aspect of the present invention, there is provided a navigation

system for avehicle, the navigation system including a storage unit which stores map
information, alocation detection unit which detects alocation of the navigation
system, acontroller which searches for apath to a destination using the map in-
formation and the detected location, and forms a navigation screen, adisplay unit
which displays the navigation screen, and a communication interface unit through
which amessage is sent, and, when a message sending condition is satisfied while a
user runs the vehicle to the destination, the controller may control the communication
interface unit to send a message to be forwarded to pre-input receiver information.
Advantageous Effects of Invention

According to the various exemplary embodiments described above, the user can send
adesired message without directly using his’her own terminal apparatus while running
the vehicle. Accordingly, user's safety and convenience can be improved.

Brief Description of Drawings

The above and/or other features, aspects and advantages of the present invention will
be more apparent from the following detailed description taken in conjunction with the
accompanying drawings, in which:

FIG. lisadiagram illustrating an operation of anavigation system for avehicle
according to an embodiment of the present invention;

FIG. 2isablock diagram illustrating a navigation system for avehicle according to
an embodiment of the present invention;

FIG. 3isadiagram illustrating an example of aprocess of setting destination and a
message sending function in the navigation system, according to an embodiment of the
present invention;

FIG. 4 isadiagram illustrating an example of aUser Interface (Ul) screen to set a
message sending condition, according to an embodiment of the present invention;

FIG. 5isablock diagram illustrating auser terminal apparatus according to an em-
bodiment of the present invention;

FIG. 6isaflowchart illustrating anavigation method according to an embodiment of
the present invention; and

FIG. 7 isadiagram illustrating atiming chart for an interlocking process between a
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navigation system and auser termina apparatus according to an embodiment of the
present invention.
Mode for the Invention

Hereinafter, embodiments of the present invention will be described in greater detail
with reference to the accompanying drawings, in which aspects of the present
invention are illustrated.

In the following description, same reference numerals are used for the same elements
throughout the drawings. Well-known functions or elements may be omitted to avoid
obscuring the description with unnecessary detail.

FIG. lisadiagram illustrating an operation of anavigation system for avehicle
according to an embodiment of the present invention. Referring to FIG. 1, anavigation
system 100 is mounted in avehicle 10. The navigation system 100 may be manu-
factured as a separate apparatus and may be connected to an inside of the vehicle 10 or
may be built-in the vehicle 10.

The navigation system 100 provides navigation to a destination selected by auser. If
it is determined that apre-selected message sending condition is satisfied while the
user runs the vehicle 10, the navigation system 100 processes a message to be
forwarded to areceiver.

Specifically, the navigation system 100 may be connected to auser terminal
apparatus 200 carried by avehicle user in awired or wireless manner. Accordingly,
when the message sending condition is satisfied, the navigation system 100 sends a
message to the user terminal apparatus 200 of the vehicle user. The user terminal
apparatus 200 sends the message to a sever 20 so that the message can be sent to a
receiver terminal apparatus 30. The message sending condition may be set to various
values such as aremaining distance to adestination, an estimated time required to
arrive, and an estimated time of arrival according to embodiments of the present
invention.

The receiver information may be aphone number and the message may be a Short
Message Service (SMS) message or a Multimedia Message Service (MMS) message.
Additionally, the receiver information may be an e-mail address and the message may
be an e-mail. The receiver information isnot limited to asingle receiver and the
message may be sent to aplurality of receivers simultaneously.

For example, when destination is set to ahotel, the navigation system 100 may send
an SMS message requesting the hotel lobby to prepare to perform a check-in process
ten minutes before arriving at the hotel. Accordingly, the hotel can get ready to
perform acheck-in process in advance and thus improving user convenience.

Alternatively, even when adestination is not selected, the navigation system 100 may
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send amessage to inform areceiver of acurrent location on apredetermined time
basis. If acondition is set to send amessage every hour, the navigation system 100 de-
termines arrival of apre-set time based on atime provided from atimer included in the
navigation system 100 or aGlobal Positioning System (GPS) satellite.

When the pre-set time arrives, the navigation system 100 automatically generates a
message including information on acurrent location of the navigation system 100 and
sends the message to the user terminal apparatus 200. The user termina apparatus 200
sends pre-selected receiver information and the message to the server 20. The receiver
information may be already stored in the navigation system 100 or the user terminal
apparatus 200.

In FIG. 1, the navigation system 100 is connected to the user terminal apparatus 200
and sends the message to the receiver terminal apparatus 30 through the user terminal
apparatus 200 and the server 20. However, when the navigation system 100 includes a
communication module, the navigation system 100 may send the message to the server
20 directly.

The navigation system 100 or the user terminal apparatus 200 may output a User
Interface (Ul) or avoice message requesting user confirmation prior to sending the
message, and may send the message when user confirmation isreceived in response to
the Ul or the voice message.

FIG. 2isablock diagram illustrating anavigation system 100 according to an em-
bodiment. Referring to FIG. 2, anavigation system 100 includes a storage unit 110, a
communication interface unit 120, alocation detection unit 130, adisplay unit 140, and
acontroller 150.

The storage unit 110 stores map information, navigation firmware, and other ap-
plications and data. The storage unit 110 may store destination information, receiver
information, amessage sending condition, and a message text, which are input by a
user in the process of executing anavigation function.

The location detection unit 130 detects alocation of the navigation system 100.
Specifically, the location detection unit 130 includes a GPS module and detects a
location using a GPS signal. The GPS module receives signals transmitted from a
plurality of GPS satellites and calculates a distance between the satellite and the
navigation system 100 using atime difference between atransmitting time and a
receiving time. The GPS module calculates a current location of the navigation system
100 using acalculation method such as triangulation in consideration of the distance
between the navigation system 100 and each of the plurality of satellites and the
location of the satellite. The navigation system 100, according to an embodiment of the
present invention may be mounted and used in avehicle, and therefore the location of
the navigation system 100 corresponds to the location of the vehicle.
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The controller 150 searches for apath to adestination using the location detected by
the location detection unit 130 and the map information stored in the storage unit 110.
The controller 150 configures a navigation screen indicating the searched path and
displays the navigation screen through the display unit 140. The navigation screen may
be displayed as aplane image or a 3-dimensional image according to a specification of
the navigation system 100. The controller 150 may include arendering module (not
shown) to configure the navigation screen.

The communication interface unit 120 is connected to the user terminal apparatus
200 in awired or wireless manner and communicates with the user terminal apparatus
200. Specifically, the communication interface unit 120 communicates with the user
terminal apparatus 200 using aUSB standard, Bluetooth (TM), Wi-Fi, and other well-
known wired or wireless protocols.

If amessage sending condition is satisfied while auser drives avehicle to a des-
tination, the controller 150 controls the communication interface unit 120 to send a
message to be forwarded to receiver information. Although the communication
interface unit 120 may directly send the message to areceiver using the receiver in-
formation according to an embodiment, the communication interface unit 120 may
send the message through the user terminal apparatus 200 asin FIG. 2.

If anavigation function is selected, the controller 150 controls the display unit 140 to
display aUl screen to receive input of avariety of information necessary for executing
the navigation function. The user may select adestination through the Ul screen, and
may select apreferred path when there isaplurality of paths to the destination.

The user may set amessage sending function through the Ul screen. That is, a menu
to set whether to send a message when amessage sending condition is satisfied as
described above may be provided on the Ul screen. The user may set the message
sending function by selecting the corresponding menu. If the message sending function
is set, the user may set a message sending condition, receiver information, and a
message text.

The message sending condition may be set based on distance information or may be
set based on an estimated time of arrival or an estimated time required to arrive. A
method for setting the message sending condition isexplained in detail below.

If the set message sending condition is satisfied, the controller 150 sends the set
receiver information and the message to the user terminal apparatus 200 through the
communication interface unit 120. Accordingly, the user terminal apparatus 200 sends
the message to the server 20 and the server 20 sends the message to the receiver
terminal apparatus 30.

Although all of the destination, the message sending condition, the receiver in-
formation, and the message sending function are set by the user on the navigation
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system 100 in the above-embodiment, some information may not be input according to
amodified embodiment.

That is, according to another embodiment, the navigation system 100 may directly
search for recelver information without receiving input of the receiver information
separately. If a separate communication module isincluded in the navigation system
100, the controller 150 may access aweb using the network communication module
and search for receiver information such as a phone number or an email address corre-
sponding to input destination information. The navigation system 100 may send the
message to the recelver through the user terminal apparatus 200 or directly using the
searched receiver information.

According to still another embodiment, the storage unit 110 of the navigation system
100 may store areceiver information database. If the message sending function is set,
the controller 150 may search for receiver information corresponding to a destination
from the receiver information database. Accordingly, the controller 150 may provide
the searched receiver information and the message to the user terminal apparatus 200.

According to still another embodiment, the navigation system 100 may search for
receiver information using the user terminal apparatus 200 without receiving input of
the receiver information separately. That is, the controller 150 may transmit destination
information to the user terminal apparatus 200. The user terminal apparatus 200 may
search for aphone number or amail address corresponding to the destination in-
formation by executing an application which is provided to search for receiver in-
formation. After that, when the message sending condition is satisfied, the controller
150 sends the message to be forwarded and a command to the user terminal apparatus
200, and the user terminal apparatus 200 may send the message using the receiver in-
formation searched by itself.

According to still another embodiment, the navigation system 100 may generate a
message by itself. That is, when destination information and amessage sending
condition are input and the message sending function is set, the controller 150 may au-
tomatically generate a message to be forwarded by combining the input message
sending condition with apre-stored default message. For example, when an estimated
time required to arrive is set to "N" in the message sending condition, the navigation
system 100 may automatically generate amessage, "You will arrive after N minutes”,
by combining the message sending condition with atext defined as default. The
navigation system 100 may automatically generate amessage when the user does not
input amessage text. According to another embodiment of the present invention, the
message may be generated by the user terminal apparatus 200.

According to still another embodiment, when the communication interface unit 120
is able to communicate with the external server 20, the controller 150 controls the
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communication interface unit 120 to send the message and the receiver information to
the server 20 directly.

FIG. 3isadiagram illustrating an example of amethod for setting a message sending
function in the navigation system 100 according to an embodiment.

Referring to FIG. 3, when the navigation system 100 is turned on, the navigation
system 100 displays abackground screen 310. A navigation menu 311 may be
displayed on the background screen 310 along with other menus.

If the user selects the navigation menu 311, anavigation execution screen 320 is
displayed. A menu 322 to select destination may be displayed on the navigation
execution screen 320. If the user selects the menu 322, a screen 330 to input des-
tination isdisplayed. IN this description, the screen to input adestination isreferred to
asafirst Ul screen 330.

The first Ul screen 330 includes a soft keyboard 332 to input atext and adisplay area
331 to display the text input through the soft keyboard 332. The user may select des-
tination by manipulating the soft keyboard 332.

If the destination is selected, a second Ul screen 340 including amenu 341 to send a
message may be displayed. The menu 341 includes amessage to ask whether to select
amessage sending function and buttons to accept or refuse function setting.

If the function setting is selected on the menu 341, athird Ul screen 350 including an
area 351 to input receiver information and an area 352 to input a message sending
condition is displayed.

If receiver information and amessage sending condition are input on the third Ul
screen 350, afourth Ul screen 360 to receive input of a message text to be sent is
displayed. The fourth Ul screen 360 displays a soft keyboard 362 and atext display
area 361 like the first Ul screen 330.

Asdescribed above, various information such as destination, message sending
function setting, receiver information, amessage sending condition, and a message text
may be input through at least one Ul screen. The configuration and number of the Ul
screen and the order of inputting the information may be changed variously.

In FIG. 3, an estimated time required to arrive is set as the message sending
condition. The navigation system 100 may determine whether the message sending
condition is satisfied or not based on an estimated time required to arrive at des-
tination.

That is, when the message sending condition is set to "N" minutes before arriving at
destination, the controller 150 calculates an estimated time required to arrive or an
estimated time of arrival in consideration of amoving speed and alocation of the
vehicle, aremaining distance to the destination, and atraffic condition. The controller
150 compares the calculated time information and the message sending condition, and,
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when the message sending condition is satisfied, sends the message.

Asdescribed above, the message sending condition may be differently set according
to an embodiment.

FIG. 4 isadiagram illustrating an example of a Ul screen to set various message
sending conditions. Referring to FIG. 4, the message sending condition may be set to
an estimated time required to arrive, an estimated time of arrival, and aremaining
distance.

A first menu 4110n aUl screen 410 isto set an estimated time required to arrive, a
second menu 412 isto set an estimated time of arrival, and athird menu 413 isto set a
remaining distance.

If the user inputs " 10 minutes’ on the menu 411to set an estimated time required to
arrive, the controller 150 sends amessage 10 minutes before arriving at destination. |f
the user directly inputs a message to be sent, the message is sent asis, and, when the
user does not input amessage, a message is automatically generated, for example by
adding an expression "10 minutes before” to adefault message and is sent.

If the menu 412 to send an estimated time of arrival is selected, the user may input a
time interval on aright area of the menu 412. If the user inputs "one hour", the
controller 150 may send a message including an estimated time of arrival every hour
from departure until arrival. According to another embodiment of the present
invention, the user may not input atime interval and the message may be sent at a pre-
determined default time interval.

Alternatively, when the menu 413 to set aremaining distance is selected, the user
may input aremaining distance on aright area of the menu 413. For example, when the
user inputs "500 m", the controller 150 may send amessage 500 meters ahead of
reaching a destination.

In FIG. 4, the user may select one condition from among the plurality of message
sending conditions that are supported.

FIG. 5isablock diagram illustrating auser terminal apparatus 200 which is
connected to anavigation system 100 and sends a message. Referring to FIG. 5, the
user terminal apparatus 200 includes a connection unit 210, acontroller 220, a storage
unit 230, and a communication unit 240.

The connection unit 210 is connected to the navigation system 100 through awired
or wireless interface. The storage unit 230 stores various applications, operating
systems, and other data. The communication unit 240 communicates with a server 200.

The controller 220 may execute an application stored in the storage unit 230 when
the user terminal apparatus 200 is connected to the navigation system 100 or receives a
message from the navigation system 100. The application may be an application for
sending an SMS message or an MM S message or emailing.
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The controller 220 sends a message and receiver information which are sent from the
navigation system 100 to the server 20 using the executed application. The message
and the receiver information may be sent in aform of atext message such as an SMS
message or an MM S message, or in an email format.

According to another aspect of the present invention, the controller 220 may receive
destination information from the navigation system 100 and may search for receiver in-
formation corresponding to the destination. The search may be performed over the web
or may be performed in a database stored in the storage unit 230. The controller 220
may store the searched receiver information, and, when recelving a message from the
navigation system 100, may send the message and the receiver information to the
server 200 so that the message can be sent to the receiver information. According to
still another aspect of the present invention, the controller 220 may directly combine
and configure a message text, as described above.

The user terminal apparatus 200 may provide a Ul or output a voice message to
receive user's confirmation on whether to send the message or not prior to sending the
message. If the user confirms that the message is sent through touch or voice, the
message is directly sent.

The user termina apparatus 200 of FIG. 5 may be implemented by various ap-
paratuses, such as amobile phone, a Personal Digital Assistant (PDA), a notebook
computer, and atablet PC. The user terminal apparatus 200 of FIG. 5 may be
connected to anavigation system mounted in avehicle, aswell asamain unit or a
control board mounted in avehicle to transmit various information regarding the
vehicle to the recelver information. For example, avariety of information such as ab-
normality of avehicle, acurrent speed, alocation, acurrent state of remaining oil may
be transmitted to pre-set receiver information. Additionally, the user terminal apparatus
200 of FIG. 5 may be modified to be used in various types of transport systems such as
aship or amotorcycle, besides avehicle.

FIG. 6 isaflowchart illustrating anavigation method according to an embodiment of
the present invention. Referring to FIG. 6, when avariety of information necessary for
navigation isinput in Step 610, anavigation screen is displayed by executing a
navigation function in Step 620. The input information may be about at |east one of
destination, whether amessage sending function is set or not, a message sending
condition, anumber of times amessage is sent, and amessage text to be sent.

If amessage sending condition is satisfied while the user runs the vehicle according
to the navigation screen in Step 630, amessage is sent in Step 640. The message may
be sent to the receiver through the user terminal apparatus and the server connected to
the navigation system, and, when the navigation system includes acommunication
function, the message may be sent to the receiver directly through the server by the
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navigation system. The message may be sent a number of times set by the user or a
number of times set as default.

If adistance remains to go to the destination after the message is sent, the navigation
function is maintained and the navigation is performed continuously in Step 650.

If the message sending condition is an estimated time required to arrive as described
above, the message may be sent when atime remaining until arrival isidentical to the
set time required to arrive.

FIG. 7 isadiagram illustrating an interlocking operation among the navigation
system 100, the user terminal apparatus 200, and the server 20 when an estimated time
required to arrive is set as a message sending condition.

Referring to FIG. 7, the navigation system 100 and the user terminal apparatus 200
are connected to each other in Step 710. The navigation system 100 and the user
terminal apparatus 200 may be connected to each other through various wired or
wireless interfaces such as aUSB, Wi-Fi, and Bluetooth(TM).

When the user executes a navigation function and sets destination in Step 720, a Ul
screen is displayed. The user sets amessage sending function using the Ul screen in
Step 730, and inputs receiver information, amessage text, and amessage sending
condition in Step 740 and S750. The inputting order or inputting way of the in-
formation may be changed varioudly.

If the input of the information is completed, the set information is stored in Step 760.

The navigation system starts navigation using the set destination information in Step
770. An arrival time is calculated during navigation in Step 780 and it is determined
whether an estimated time required to arrive satisfies the message sending condition in
Step 790.

If the message sending condition is satisfied, the navigation system 100 sends the
receiver information and the message to the user terminal apparatus 200 in Step 800.
The user terminal apparatus 200 executes an application for sending a message in Step
820 and sends the receiver information, sender information, and the message text to the
sever in Step 830. The server 20 sends a message including the message text to a
receiver terminal apparatus using the receiver information in Step 840.

The navigation system 100 continues the navigation when a distance remains to go to
the destination after sending the message in Step 810.

Asdescribed above, the navigation system 100 may be connected to the user terminal
apparatus 200 and may send the message to adesired receiver at atime desired by the
user. Accordingly, since it is not necessary for the user to manipulate the user terminal
apparatus while driving, user's safety isimproved.

In the above embodiments, the navigation system 100 includes atouch screen and the
user inputs the variety of information and selects the menu in atouch input method.
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Alternatively, the input of the variety of information and the selection of the menu may
be achieved using various buttons on the navigation system 100 or inputting means
connected to the navigation system 100.

The navigation system 100 described above may be implemented in amain unit for a
vehicle or acontrol system for avehicle which has anavigation function.

A program to perform the method according to the above embodiments may be
stored in various types of recording media and may be used.

Specifically, acode to perform the above-described methods may be stored in
various types of recording media readable by aterminal apparatus, such as a Random
Access Memory (RAM), aflash memory, aRead Only Memory (ROM), an Erasable
Programmable ROM (EPROM), an Electronically Erasable And Programmable ROM
(EEPROM), aregister, ahard disk, aremovable disk, amemory card, aUSB memory,
and a CD-ROM.

While the present invention has been shown and described with reference to various
embodiments thereof, various changes in form and detail may be made without

departing from the scope and spirit of the present invention, defined by the appended
claims and their equivalents.
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Claims

A navigation method of a navigation system for avehicle, the
navigation method comprising:

when a navigation function is selected, inputting destination and
receiver information;

displaying a navigation screen to guide auser to the destination using
the input information; and

when a predetermined message sending condition is satisfied while
operating the vehicle to the destination, sending a message to be
forwarded to the receiver information.

The navigation method as claimed in claim 1, wherein sending the
message to be forwarded comprises sending the receiver information
and the message to auser terminal apparatus which is connected to the
navigation system through an interface, and processing the user
terminal apparatus to forward the message to the receiver information.
The navigation method as claimed in claim 2, wherein inputting the
destination and receiver information comprises:

displaying abackground screen comprising a navigation menu to
execute the navigation function;

when the navigation menu is selected, displaying aUl screen to receive
input of the destination information, message sending function setting,
the receiver information, a message text, and a message sending
condition; and

storing information input through the Ul screen.

The navigation method as claimed in claim 2, wherein inputting the
destination and receiver information comprises:

displaying abackground screen comprising a navigation menu to
execute the navigation function;

when the navigation menu is selected, displaying aUl screen to receive
input of the destination information, message sending function setting,
the receiver information, and amessage sending condition; and
storing information input through the Ul screen,

wherein sending the message to be forwarded further comprises:

when the message sending condition is satisfied, automatically
generating atext of amessage to be forwarded to the receiver in-
formation; and

sending the message of the generated text and the receiver information
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b the user terminal apparatus.

The navigation method asclaimed in clam 1, further comprising es-
timating an arrival time using amoving speed of the vehicle and apath
to the destination,

wherein the message sending condition is an estimated time required to
arrive at the destination.

The navigation method asclaimed in claim 1, wherein sending the
message comprises directly sending the message to the receiver in-
formation.

A navigation system for avehicle, the navigation system comprising:

a storage unit which stores map information;

alocation detection unit which detects alocation of the navigation
system;

acontroller which searches for apath to adestination using the map in-
formation and the detected location, and generates a navigation screen;
adisplay unit which displays the navigation screen; and
acommunication interface unit through which a message is sent,
wherein, when amessage sending condition is satisfied while a user
operates the vehicle to the destination, the controller controls the com-
munication interface unit to send a message to be forwarded to pre-
input receiver information.

The navigation system as claimed in claim 7, wherein the commu-
nication interface unit is connected to auser terminal apparatus through
an interface,

wherein the controller sends the receiver information and the message
to the user terminal apparatus, and processes the user terminal
apparatus to forward the message to the receiver information.

The navigation system as claimed in claim 8, wherein the controller
controls the display unit to display a Ul screen to receive input of the
destination information, message sending function setting, the receiver
information, a message text, and the message sending condition,
wherein the controller stores information input through the Ul screen in
the storage unit.

The navigation system as claimed in claim 8, wherein the controller
controls the display unit to display a Ul screen to receive input of the
destination information, message sending function setting, the receiver
information, and the message sending condition, and stores information
input through the Ul screen in the storage unit,
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wherein, when the message sending condition is satisfied, the controller
automatically generates atext of amessage to be forwarded to the
receiver information and controls the communication interface unit to
send the message of the generated text and the receiver information to
the user terminal apparatus.

The navigation system as claimed in claim 7, wherein the controller
estimates an arrival time using amoving speed of the vehicle and a path
to the destination, and determines whether the message sending
condition is satisfied,

wherein the message sending condition is an estimated time required to
arrive at the destination.

The navigation system as claimed in claim 7, wherein the controller
controls the communication interface unit to directly send the message
to the receiver information.
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