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METHOD FOR PROVIDING NAVIGATION
USING WEARABLE DEVICE AND VEHICLE
FOR CARRYING OUT THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of Korean Patent
Application No. 10-2015-0008196, filed on Jan. 16, 2015
with the Korean Intellectual Property Office, the disclosure of
which is hereby incorporated by reference as if fully set forth
herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] Thepresent invention relates to a method capable of
performing navigation via combination of walking and
vehicle traveling using a wearable device and a vehicle
capable of carrying out the same.

[0004] 2. Discussion of the Related Art

[0005] Conventional navigation systems are divided into
navigation systems for walking and navigation systems for
vehicle traveling. Therefore, when a user attempts to travel a
partial course to a specific destination using a vehicle and to
travel the remaining course by walking, the user has to set the
destination respectively in the above two types of navigation
systems.

[0006] That is, a driver first has to get out of a vehicle and
thereafter has to additionally set a walking destination, which
causes difficulty in systematic management of a destination
time. In addition, the propensity or desire of exercise and the
body state of the driver are not completely taken into account
in the setting of a walking destination.

SUMMARY OF THE INVENTION

[0007] Accordingly, the present invention is directed to a
method for providing navigation using a wearable device and
a vehicle for carrying out the same that substantially obviate
one or more problems due to limitations and disadvantages of
the related art.

[0008] An object of the present invention is to provide a
convenient navigation method capable of combining a
vehicle traveling course and a walking course with each other
via a single destination retrieval for provision of navigation.
[0009] Inparticular, another object of the present invention
is to provide a navigation method capable of setting a walking
course in consideration of health conditions and the propen-
sity of exercise of a user.

[0010] Additional advantages, objects, and features of the
invention will be set forth in part in the description which
follows and in part will become apparent to those having
ordinary skill in the art upon examination of the following or
may be learned from practice of the invention. The objectives
and other advantages of the invention may be realized and
attained by the structure particularly pointed out in the written
description and claims hereof as well as the appended draw-
ings.

[0011] To achieve these objects and other advantages and in
accordance with the purpose of the invention, as embodied
and broadly described herein, a method for providing navi-
gation using a wearable device by a vehicle may include
performing wireless connection with the wearable device,
receiving monitoring information regarding a driver from the
connected wearable device, and determining, after setting of
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a destination, a walking course and a vehicle traveling course
to the set destination in consideration of the monitoring infor-
mation. Navigation for the walking course may be provided
by the wearable device and navigation for the vehicle travel-
ing course may be provided by a head unit of the vehicle.

[0012] In accordance with another aspect of the present
invention, a head unit of a vehicle for providing navigation
using a wearable device, may include a wireless communica-
tion unit configured to exchange data with the wearable
device in a wireless manner, an output unit configured to
output audio-visual information required to provide naviga-
tion, and a controller configured to receive monitoring infor-
mation regarding a driver from the connected wearable device
and to determine, after setting of a destination, a walking
course and a vehicle traveling course to the set destination in
consideration of the monitoring information. Navigation for
the walking course may be provided by the wearable device
and navigation for the vehicle traveling course may be pro-
vided by the output unit.

[0013] In accordance with another aspect of the present
invention, a control method of a wearable device for provid-
ing navigation along with a head unit of a vehicle may include
acquiring monitoring information related to a driver, per-
forming wireless connection with the head unit of the vehicle,
and determining, after setting of a destination, a walking
course and a vehicle traveling course to the set destination in
consideration of the monitoring information. Navigation for
the walking course may be provided by the wearable device
and navigation for the vehicle traveling course may be pro-
vided by the head unit of the vehicle.

[0014] In accordance with a further aspect of the present
invention, a wearable device to provide navigation, along
with a head unit of a vehicle may include a vital signal sensor
configured to acquire monitoring information related to a
driver, an output unit configured to output audio-visual infor-
mation required to provide walking navigation, a wireless
communication unit configured to exchange data with the
head unit in a wireless manner, and a controller configured to
determine, after setting of a destination, a walking course and
a vehicle traveling course to the set destination in consider-
ation of the monitoring information. Navigation for the walk-
ing course may be provided by the output unit and navigation
for the vehicle traveling course may be provided by the head
unit.

[0015] Itisto beunderstood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this application, illus-
trate embodiment(s) of the invention and together with the
description serve to explain the principle of the invention. In
the drawings:

[0017] FIG. 11is a block diagram illustrating an exemplary
configuration of a head unit of a vehicle according to an
embodiment of the present invention;

[0018] FIG. 2 is a view illustrating an example of smart
glasses applicable to embodiments of the present invention;
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[0019] FIG. 3 is a view illustrating a bracelet/watch type
wearable device applicable to embodiments of the present
invention;

[0020] FIG. 4 is a flowchart illustrating an exemplary pro-
cess of providing navigation according to an embodiment of
the present invention; and

[0021] FIG.5isa flowchart view illustrating another exem-
plary process of providing navigation according to an
embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0022] Hereinafter, reference will now be made in detail to
the preferred embodiments of the present invention, examples
of which are illustrated in the accompanying drawings. In the
drawings, the same or similar elements are denoted by the
same reference numerals even though they are depicted in
different drawings, and a detailed description of the same or
similar elements will be omitted. The suffixes “module” and
“unit” of elements herein are used for convenience of descrip-
tion and thus can be used interchangeably and do not have any
distinguishable meanings or functions.

[0023] In addition, in the following description of the
embodiments disclosed herein, a detailed description of
related known technologies will be omitted when it may make
the subject matter of the embodiments disclosed herein rather
unclear. In addition, the accompanying drawings have been
made only for a better understanding of the embodiments
disclosed herein and are not intended to limit technical ideas
disclosed herein, and it should be understood that the accom-
panying drawings are intended to encompass all modifica-
tions, equivalents and substitutions included in the sprit and
scope of the present invention.

[0024] Proposed in the present invention is that, ina case in
which a passenger of a vehicle wears a wearable device, to
provide navigation to a destination, a path to the destination is
divided into a walking course and a vehicle traveling course
such that navigation for the vehicle traveling course is pro-
vided via a head unit of a vehicle and navigation for the
walking course is provided via the wearable device. At this
time, division of the walking course and the vehicle traveling
course may be performed by the wearable device and may be
performed by the head unit of the vehicle. In addition, bio-
information of a driver acquired by the wearable device and
monitoring information such as previously input profiles may
be referenced upon division of the respective courses. For
example, the bio-information may include an average step
speed and health conditions (e.g., a heart rate and fatigue
degree), and the profiles may include, for example, a desired
exercise distance/calorie burn and preference for uphill road/
stairs.

[0025] First, adescriptionwill be given of the configuration
of an apparatus for carrying out the embodiments of the
present invention.

[0026] FIG. 11is a block diagram illustrating an exemplary
configuration of a head unit of a vehicle according to an
embodiment of the present invention.

[0027] Referring to FIG. 1, the head unit, designated by
reference numeral 100, of the vehicle may include a wireless
communication unit 110 connected to a wearable device such
as smart glasses or a bracelet/watch type wearable device via
wireless communication protocols such as, for example,
Bluetooth or Wi-Fi, to exchange data including an audio-
visual signal with the wearable device, a memory 120 storing
map/destination data, a display unit 130 to visually output a
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map and navigation-related information, a sound output unit
140 to output a guide sound upon execution of a navigation
function, a GPS module 150 to acquire current location infor-
mation, and a controller 160 to control the above-described
components. The controller 160 may perform judgment and
calculation required to carry out the present embodiment. For
example, the controller 160 may control the overall process of
establishing a wireless data path with the wearable device.
The controller 160 may judge an optimum path to a destina-
tion upon receiving destination information from the con-
nected wearable device and control the display unit 130 and
the sound output unit 140 to output travel information for the
judged path. In addition, upon reception of monitoring infor-
mation from the wearable device, the controller 160 may set
a walking course and a vehicle traveling course to the final
destination using the received monitoring information.
[0028] Meanwhile, the display unit 130 and the sound out-
put unit 140 may be called an output unit for convenience.
[0029] FIG. 2 is a view illustrating an example of smart
glasses applicable to embodiments of the present invention.
[0030] The smart glasses 200 are configured to be worn on
the human head. To this end, the smart glasses 200 may
include a frame unit (e.g., a case or housing). The frame unit
may be formed of a flexible material for easy wearing. FIG. 2
illustrates the frame unit as including a first frame 201 and a
second frame 202 formed of different materials.

[0031] The frame unit is supported by the head and inter-
nally defines a space for installation of various components.
As illustrated, electronic components such as, for example, a
control module 280 and a sound output module 252 may be
mounted to the frame unit. In addition, a lens 203 to cover at
least one of the left eye and the right eye may be separably
coupled to the frame unit.

[0032] A display unit 251 may take the form of a head
mounted display (HMD). The HMD is a display that is worn
on the head of auser to display an image immediately in front
of the user’s eyes. To provide an image immediately in front
of the user’s eyes when the user wears the smart glasses 200,
the display unit 251 may be located to correspond to at least
one of the left eye and the right eye. FIG. 2 illustrates the
display unit 251 as being located to correspond to the right
eye so as to output an image toward the right eye of the user.
[0033] The display unit 251 may project an image to the
user’s eye using a prism. In addition, the prism may be a
transparent to allow the user to view both the projected image
and a general forward visual range (i.e. a viewing range
through the user’s eyes).

[0034] As described above, the image output through the
display unit 251 may overlap a general driver’s field of vision.
Accordingly, the smart glasses 200 may provide navigation
for a walking course based on augmented reality (A4).
[0035] A camera 221 is located proximate to at least one of
the left eye and the right eye to capture a forward image. The
camera 221 located proximate to the eye may acquire an
image of a scene that the user views.

[0036] Although FIG. 2 illustrates the camera 221 as being
incorporated in the control module 280, the position of the
camera 221 is not limited thereto. The camera 221 may be
installed to the frame unit and a plurality of cameras may be
used to acquire a stereoscopic image.

[0037] The smart glasses 200 may include command input
units 223a and 2235 operated to receive a control command.
The command input units 223 and 2235 may be operated by
touch or push action, for example.
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[0038] The control module 280 is configured to control a
variety of electronic components mounted to the smart
glasses 200. For example, the control module 280 may allow
establishment of a wireless data path with the head unit of the
vehicle through a wireless communication unit (not shown)
of the smart glasses 200, and transmit destination information
or monitoring information through the established data path.
In addition, upon reception of destination information from a
smartphone, the control module 280 may set awalking course
and a vehicle traveling course using the monitoring informa-
tion and allow destination information of the set vehicle trav-
eling course to be transmitted to the head unit of the vehicle.
In addition, the control module 280 may control the sound
output unit 252 and the display unit 251 to provide navigation
for the walking course.

[0039] Meanwhile, vital signal sensors to monitor bio-in-
formation such as, for example, a body temperature and
pulse, may be arranged at an inner surface of a distal end of
the frame unit (i.e. legs of the glasses) coming into contact
with the skin.

[0040] Although FIG. 2 illustrates the control module 280
as being installed to one side of the frame unit around the
head, the position of the control module 280 is not limited
thereto.

[0041] FIG. 3 is a view illustrating a bracelet/watch type
wearable device applicable to embodiments of the present
invention.

[0042] Referring to FIG. 3, the bracelet/watch type wear-
able device 300 may include vital signal sensors 341 and 342
affixed to an inner surface of a main body of the wearable
device 300 coming into contact with the skin of a user, the
vital signal sensor 341 being used to measure the body tem-
perature and electrocardiogram (ECG) and the vital signal
sensor 342 including an electrode for measurement of, for
example, skin conductivity and electromyogram (EMG). In
addition, a display unit 351 may be affixed to an outer surface
of the main body to visually output the operational state of the
wearable device 300, information acquired via the vital signal
sensors 341 and 342, or navigation-related path information.
Of course, the bracelet/watch type wearable device 300 may
include, for example, a controller to control the aforemen-
tioned components and a wireless communication unit to
exchange data with the head unit of the vehicle or a smart-
phone in a wireless manner, both the controller and the wire-
less communication unit being mounted in the main body.
[0043] A description will be given below of provision of a
navigation function via interworking between the above-de-
scribed head unit and a wearable device with reference to
FIGS. 4 and 5.

[0044] FIG. 4 is a flowchart illustrating an exemplary pro-
cess of providing navigation according to an embodiment of
the present invention.

[0045] Referring to FIG. 4, a wearable device monitors the
heath condition of the user periodically or based on an event
(S410).

[0046] A smartphone may be wirelessly connected to the
wearable device (S420A), and the wearable device may be
wirelessly connected to the head unit of the vehicle (S420B).
[0047] When connection between the respective devices is
completed, the user can retrieve a destination using the smart-
phone (S430). Destination retrieval using the smart phone is
more convenient than that using the wearable device because
the smartphone generally has a relatively large command
input means such as, for example, a display unit and a touch-
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screen, which provides easier operation of the user. However,
it is clear to those skilled in the art that this destination
retrieval is given by way of example and destination retrieval
may be performed using the wearable device.

[0048] When the destination is determined, retrieved des-
tination information is transmitted to the wearable device
(5440).

[0049] The wearable device sets a vehicle traveling course
and a walking course using the transmitted destination infor-
mation and monitoring information (i.e. profile information
including, for example, the health condition and the propen-
sity of exercise of the user)(S450). For example, when the
user desires exercise and prefers stairs, the vehicle traveling
course may be set to a short distance and the walking course
may be set to include an uphill road or stairs. Even if the user
desires exercise, the walking course may be set to a shorter
distance (i.e. the vehicle traveling course may be set to a
longer distance) upon determining that the user has a poor
health condition at present.

[0050] After completion of the course setting, the wearable
device transmits a location where the walking course begins,
i.e. a destination of the vehicle traveling course to the head
unit of the vehicle (S460).

[0051] The head unit of the vehicle provides a navigation
function to the transmitted destination (S470). Then, when
the vehicle reaches the destination, the head unit of the
vehicle notifies the wearable device thereof (S480).

[0052] As aresult, the wearable device provides navigation
for the walking course to the final destination retrieved using
the smartphone (5490).

[0053] Theembodiment of FIG. 4 has been described as the
final destination being retrieved using the smartphone and the
wearable device setting the vehicle traveling course and the
walking course. However, final destination retrieval and
course setting may be performed by the head unit of the
vehicle. This will be described below with reference to FIG.
5.

[0054] FIG.5isa flowchart view illustrating another exem-
plary process of providing navigation according to an
embodiment of the present invention.

[0055] Referring to FIG. 5, a wearable device monitors the
heath condition of the user periodically or based on an event
(5510).

[0056] When the wearable device is wirelessly connected
to the head unit (8520), the wearable device transmits
acquired monitoring information to the head unit (S530).
[0057] When a destination is retrieved using the head unit
(S540), the head unit sets a vehicle traveling course and a
walking course using the received monitoring information
(8550).

[0058] Thereafter, the head unit provides navigation to a
beginning location of the set walking course (S560). Then,
when the vehicle reaches the destination, the head unit of the
vehicle notifies the wearable device thereof simultaneously
with transmission of walking course destination information
(i.e. information related to the retrieved final destination)
(8570).

[0059] The wearable device may provide walking naviga-
tion to the corresponding destination upon receiving the
walking course destination information (S580).

[0060] As is apparent from the above description, the fol-
lowing effects are acquired according to at least one embodi-
ment of the present invention.
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[0061] Upon provision of navigation to a destination, a
walking course may be set in consideration of, for example,
the propensity of exercise, health condition, and stamina of a
person.

[0062] In addition, both a vehicle traveling course and a
walking course may be conveniently set via single retrieval,
and the accuracy of an estimated arrival time may be
enhanced.

[0063] It will be appreciated by persons skilled in the art
that the effects that can be achieved through the present inven-
tion are not limited to what has been particularly described
hereinabove and other advantages of the present invention
will be more clearly understood from the above detailed
description.

[0064] The present invention as described above may be
implemented as a computer readable code of a computer
readable medium in which programs are recorded. The com-
puter readable medium includes all kinds of recording
devices in which data that may be read by a computer system
is stored. Examples of the computer readable medium may
include a hard disk drive (HDD), a solid state disk (SSD), a
silicon disk drive (SDD), ROM, a RAM, a CD-ROM, a mag-
netic tape, a floppy disk, and an optical data storage device. In
addition, the computer readable recording medium includes a
carrier wave (e.g., data transmission over the Internet).
[0065] Accordingly, the above detailed description is not
intended to be construed to limit the present invention in all
aspects and be considered by way of example. The scope of
the present invention should be determined by reasonable
interpretation of the accompanying claims and all equivalent
modifications made without departing from the present
invention should be included in the following claims.

What is claimed is:

1. A method for providing navigation using a wearable
device by a vehicle, the method comprising:

performing wireless connection with the wearable device;

receiving monitoring information regarding a driver from

the connected wearable device; and

determining, after setting of'a destination, a walking course

and a vehicle traveling course to the set destination in
consideration of the monitoring information, navigation
for the walking course being provided by the wearable
device and navigation for the vehicle traveling course
being provided by a head unit of the vehicle.

2. The method according to claim 1, further comprising:

outputting navigation information during the vehicle trav-

eling course; and

transmitting the set destination information to allow the

wearable device to provide navigation for the walking
course when the vehicle traveling course ends.

3. The method according to claim 1, wherein the monitor-
ing information includes health condition information and
profile information of the driver.

4. The method according to claim 3, wherein the health
condition information includes at least one of heart rate infor-
mation, body temperature information, and fatigue degree
information of the driver.

5. The method according to claim 3, wherein the profile
information includes at least one of favorable path informa-
tion, desired exercise distance information, and desired calo-
rie burn information of the driver.

6. A head unit of a vehicle for providing navigation using a
wearable device, the head unit comprising:
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a wireless communication unit configured to exchange

data with the wearable device in a wireless manner;

an output unit configured to output audio-visual informa-

tion required to provide navigation; and

a controller configured to receive monitoring information

regarding a driver from the connected wearable device
and to determine, after setting of a destination, a walking
course and a vehicle traveling course to the set destina-
tion in consideration of the monitoring information,
navigation for the walking course being provided by the
wearable device and navigation for the vehicle traveling
course being provided by the output unit.

7. The head unit according to claim 6, wherein the control-
ler is configured to control the output unit to provide naviga-
tion during the vehicle traveling course, and to control the
wireless communication unit to transmit information related
to the set destination to the wearable device so as to allow the
wearable device to provide navigation for the walking course
when the vehicle traveling course ends.

8. The head unit according to claim 6, wherein the moni-
toring information includes health condition information and
profile information of the driver.

9. The head unit according to claim 8, wherein the health
condition information includes at least one of heart rate infor-
mation, body temperature information, and fatigue degree
information of the driver.

10. The head unit according to claim 8, wherein the profile
information includes at least one of favorable path informa-
tion, desired exercise distance information, and desired calo-
rie burn information of the driver.

11. A control method of a wearable device for providing
navigation along with a head unit of a vehicle, the control
method comprising:

acquiring monitoring information related to a driver;

performing wireless connection with the head unit of the

vehicle; and

determining, after setting ofa destination, a walking course

and a vehicle traveling course to the set destination in
consideration of the monitoring information, navigation
for the walking course being provided by the wearable
device and navigation for the vehicle traveling course
being provided by the head unit of the vehicle.

12. The control method according to claim 11, further
comprising:

transmitting destination information of the vehicle travel-

ing course to the head unit; and

providing walking navigation to the set destination when

the head unit notifies the wearable device of end of the
vehicle traveling course.

13. The control method according to claim 11, wherein the
destination is received from a mobile device connected to the
wearable device.

14. The control method according to claim 11, wherein the
monitoring information includes health condition informa-
tion and profile information of the driver.

15. The control method according to claim 14, wherein the
health condition information includes at least one of heart rate
information, body temperature information, and fatigue
degree information of the driver, and

wherein the profile information includes at least one of

favorable path information, desired exercise distance
information, and desired calorie burn information of the
driver.
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16. A wearable device to provide navigation, along with a
head unit of a vehicle, the wearable device comprising:
a vital signal sensor configured to acquire monitoring
information related to a driver;
an output unit configured to output audio-visual informa-
tion required to provide walking navigation;
a wireless communication unit configured to exchange
data with the head unit in a wireless manner; and
a controller configured to determine, after setting of a
destination, a walking course and a vehicle traveling
course to the set destination in consideration of the
monitoring information, navigation for the walking
course being provided by the output unit and navigation
for the vehicle traveling course being provided by the
head unit.
17. The wearable device according to claim 16, wherein the
controller is configured to transmit destination information of
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the vehicle traveling course to the head unit and to control the
output unit to provide walking navigation to the set destina-
tion when the head unit notifies the wearable device of end of
the vehicle traveling course.

18. The wearable device according to claim 16, wherein the
destination is received from a mobile device connected to the
wearable device.

19. The wearable device according to claim 16, wherein the
monitoring information includes at least one of heart rate
information, body temperature information, and fatigue
degree information of the driver.

20. The wearable device according to claim 19, wherein the
monitoring information includes at least one of favorable path
information, desired exercise distance information, and
desired calorie burn information of the driver.
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