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Description

TECHNICAL FIELD

[0001] This application relates to monitoring a driver
of a vehicle.

BACKGROUND

[0002] Wearable devices include all various kinds of
electronic devices that a user can wear on a user’s body
or clothes. The wearable devices may be, for example,
a smart watch, a wearable computer, Google glasses, a
Bluetooth headset, a smart wear, and the like.
[0003] Such a wearable device, as described above,
is wearable on a user’s body or clothes. Accordingly, if
the wearable device is used, a various kinds of states
related to the user’s body can be measured. Currently,
studies for enabling advantages of the wearable device
to be more widely used are being actively conducted.
[0004] U.S. Publication No. 2013/0226408 A1 disclos-
es methods of assessing driver behavior including mon-
itoring vehicle systems and driver monitoring systems to
accommodate for a slow reaction time, attention lapse
and/or alertness of a driver. When it is determined that
a driver is drowsy, for example, the response system may
modify the operation of one or more vehicle systems.
The response system can modify the control of two or
more systems simultaneously in response to driver be-
havior.
[0005] U.S. Publication No. 2004/0051642 A1 disclos-
es providing a sleepy alarm apparatus for a vehicle driver,
which is activated by a heart pulse meter, of which the
measured heart pulse rate is lower than the preset thresh-
old sleepy pulse rate. When a driver is sleepy while driv-
ing, the pulse rate is gradually decreasing. This invention
continuously monitors the time interval for the predeter-
mined number of the driver’s pulses and converts the
time interval into a pulse rate. If the measured pulse rate
is lower than the preset threshold pulse rate, the system
will trigger an alarm unit which is a part of the present
invention. The preset threshold pulse rate can be adjust-
ed by the increase or decrease switch. The apparatus
may be made to be wearable on a wrist or made to be
attachable on the steering wheel of the vehicle being driv-
en in which case, the device includes a cuff for placing
a finger in it in order to monitor the heart pulses.
[0006] U.S. Patent No. 6,265,978 B1 discloses an ap-
paratus and method for the early detection of increased
performance impairment, incapacitation or drowsiness
of a person, particularly of a person gripping an object
such as a steering wheel. A wrist band is worn by the
person and an electrical sensor is pressed against the
person’s skin by the band to sense physiological condi-
tions by detecting various parameters at the wrist and
analyzing them to provide an indication of the onset of
drowsiness in the person. Some of the parameters ana-
lyzed include EMG, temperature, response to stimulation

and muscular activity at the wrist. A description of a
shock-absorbing wrist monitor is disclosed.
[0007] U.S. Patent No. 6,239,707 B1 discloses a driver
condition monitoring apparatus comprising a pulse sen-
sor installed in a steering wheel of a transportation device
for sensing a pulse signal from the palm or fingers of
either or both of the left and right hands of a driver, an
amplifier for amplifying the pulse signal sensed by the
pulse sensor and removing a noise component there-
from, a keypad including a plurality of keys for inputting
information about the driver, a data storage unit for stor-
ing the driver information inputted through the keypad
and reference data produced when the driver selects a
reference data input mode in his normal healthy condi-
tion, a controller for comparing pulse signals sensed by
the pulse sensor before, after and while driving, respec-
tively with the reference data stored in the data storage
unit, analyzing each of the compared results, judging the
current condition of the driver from the analyzed result
and visually and aurally informing the driver of the judged
result respectively through a display and speaker, an au-
dio processor for converting a specified one of various
voice data stored in the data storage unit into an audio
signal, amplifying the converted audio signal and output-
ting it to the speaker, and a power supply for supplying
an operating voltage to the driver condition monitoring
apparatus.

SUMMARY

[0008] The invention provides a driver monitoring
(DSM) system according to claim 1.
[0009] In some aspects, a driver state monitoring
(DSM) system configured to interact with a vehicle, the
DSM system includes: a wearable device main body con-
figured to be worn by a user; a display unit; an information
collection unit configured to collect information related to
a body state of the user; and a controller configured to:
sense user situations associated based on the collected
information; decide a user’s body state for each of the
sensed user’s situations based on the sensed situations;
convert the body states of the user related to each of a
plurality of the sensed situations into numerical values
based on pre-stored average values information of each
the sensed situation; calculate a well driving score for
the user based on the numerical value that represents
the body state of the user in context of the sensed situ-
ation, and control at least one of the display unit or an
image information output device to display the numerical
values for each the sensed situations to be distinguished
from each other so that the user can recognize the nu-
merical value of each the sensed situation, and to display
the well-driving score.
[0010] In one exemplary embodiment, the pre-stored
average values information for the sensed situation in-
cludes at least one of information obtained by measuring
a user’s average sleep time, information obtained by
measuring a user’s average meal size, or information
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obtained by measuring a user’s average exercise quan-
tity, and wherein, the controller is further configured to
determine, based on the sensed situation corresponding
to the user sleeping, the user having a meal, or the user
exercising, whether the user’s sleep state, the user’s
meal state, or the user’s exercise state is excessive or
insufficient based on the pre-stored information for the
sensed situation, and converts into a numerical value the
user’s body state for the respective situation based on
determining whether the user’s sleep state, the user’s
meal state, or the user’s exercise state is excessive or
insufficient.
[0011] In one exemplary embodiment, the pre-stored
average values information for the sensed situation fur-
ther includes information based on a driving behavior of
the user corresponding to the body state of the user.
[0012] In one exemplary embodiment, the pre-stored
average values information for the sensed situation fur-
ther includes at least one of previously collected infor-
mation regarding an average sleep time, an average
meal size, or an average exercise quantity of a person
whose age or body information is determined to be rel-
evant to the user, and wherein the controller is further
configured to: determine the existence of information ob-
tained by measuring the user’s average sleep time, the
user’s average meal size and the user’s average exercise
quantity exist; and based on determining the existence
of information obtained by measuring the user’s average
sleep time, the user’s average meal size and the user’s
average exercise quantity exist, converting the user’s
body state into a numerical value based the previously
collected information or based on the measured informa-
tion.
[0013] In one exemplary embodiment, the controller is
further configured to convert the user’s body state into a
numerical value for the sensed situation further based
on a sleeping pattern previously measured for the user.
[0014] In one exemplary embodiment, the controller is
further configured to, based on detecting the user’s drow-
sy state, collect information regarding, for each of a plu-
rality of the sensed situations, a time from when the
sensed situation has ended to when the user’s drowsy
state is detected, and determine the user’s drowsiness
characteristic for each of the sensed situations by meas-
uring an average duration time for each of the sensed
situations; estimate a time when the user’s drowsiness
probability is high, based on the user’s drowsiness char-
acteristic and the time elapsed from when the end of a
specific situation is sensed; and perform at least one pre-
determined function for preventing the user’s drowsy
driving at the estimated time, wherein the sensed situa-
tions include at least one of a situation corresponding to
the user having a meal, the user exercising, or the user
sleeping.
[0015] In one exemplary embodiment, the function of
preventing the user’s drowsy driving includes at least one
of controlling an audio output unit provided in the vehicle
to reproduce a predetermined sound source, providing

navigation information on a predetermined specific point
through a display unit provided in the vehicle, or control-
ling a light source of the vehicle.
[0016] In one exemplary embodiment, the function of
preventing the user’s drowsy driving includes at least one
of generating a predetermined vibration pattern, making
a call to a predetermined telephone number under a us-
er’s selection, or transmitting a message to another per-
son.
[0017] In one exemplary embodiment, the function of
preventing the user’s drowsy driving includes changing
an environmental state of the vehicle to a particular set-
ting among a plurality of settings that are indicated in pre-
collected setting information, wherein the pre-collected
setting information includes environmental setting infor-
mation of the vehicle that was collected based on the
controller determining that the user was driving the ve-
hicle in an awakened state.
[0018] In one exemplary embodiment, the controller is
further configured to: determine whether the user’s body
state is converted into the awakened state subsequent
to the environmental state of the vehicle being changed
to the particular setting, and based on determining wheth-
er the user’s body state is converted into the awakened
state subsequent to the environmental state of the vehi-
cle being changed to the particular setting, change the
environmental state of the vehicle to another setting or
to indicate a weight of the particular setting in the pre-
collected setting information.
[0019] In one exemplary embodiment, the controller is
further configured to change the environmental state of
the vehicle to another setting by selecting a setting from
the pre-collected environmental setting information in or-
der of highest weight.
[0020] In one exemplary embodiment, the controller is
further configured to: display a graphical user interface
that enables the user to select, on the display unit, a
particular function to be performed for preventing the us-
er’s drowsy driving, and enable at least one of the func-
tions for preventing the user’s drowsy driving to be per-
formed based on the user’s selection.
[0021] In one exemplary embodiment, the controller is
further configured to: determine whether the user is in a
rest state based on a state of the vehicle, and based on
determining that the user is in the rest state, change the
numerical value corresponding to the user’s rest state.
[0022] In one exemplary embodiment, the controller is
further configured to: determine whether the user’s rest
state is related to the user’s sleep time or the user’s ex-
ercise quantity, based on at least one of the user’s bio-
logical information or the user’s body posture change in-
formation when the driving of the vehicle is stopped, and
change at least one of the numerical values related to
the user’s sleep time or the user’s exercise quantity,
based on the determined rest state.
[0023] In one exemplary embodiment, the controller is
further configured to: estimate a user’s drowsy driving
probability based on the well driving score, and based
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on the user’s drowsy driving probability satisfying a pre-
determined level, perform at least one of the predeter-
mined functions for preventing the user’s drowsy driving.
[0024] In one exemplary embodiment, the controller is
further configured to display, on the display unit and
based on determining that the driving of the vehicle is
ended, a result obtained by measuring a change in the
user’s body state during driving of the vehicle, and where-
in the change in the user’s body state is measured based
on sensing a biological signal of the user.
[0025] In one exemplary embodiment, the information
collection unit is further configured to collect information
related to the user’s body state from a peripheral device
that is external to the DSM system.
[0026] In one exemplary embodiment, the information
collection unit is further configured to collect environmen-
tal information regarding the vehicle.
[0027] In some aspects, a method for controlling a driv-
er state monitoring (DSM) system capable of interacting
with a vehicle includes: sensing a situation of a user by
collecting environmental information around a wearable
device worn by the user; determining a body state of the
user based on the sensed situation and information col-
lected related to the user’s body state; converting the
determined body state of the user into a numerical value
that represents the body state of the user in context of
the sensed situation, based on pre-stored information for
the sensed situation associated with the user’s body
state; calculating a well driving score for the user based
on the numerical value that represents the body state of
the user in context of the sensed situation, and controlling
at least one of a display unit or an image information
output device to display the numerical value that repre-
sents the body state of the user in context of the sensed
situation and the well driving score.
[0028] In some aspects, a vehicle includes: a driver
state monitoring (DSM) system configured to perform op-
erations that include: sensing a situation of a user based
on environmental information collected around the user;
collecting, by a wearable device worn by the user, infor-
mation related to the user’s body state; determining the
body state of the user based on the sensed situation of
the user and the information related to the user’s body
state; converting the determined body state of the user
into a numerical value that represents the body state of
the user in context of the sensed situation, based on pre-
stored information for the sensed situation; calculating a
well driving score for the user based on the numerical
value that represents the body state of the user in context
of the sensed situation.
[0029] All or part of the features described throughout
this application can be implemented as a computer pro-
gram product including instructions that are stored on
one or more non-transitory machine-readable storage
media, and that are executable on one or more process-
ing devices. All or part of the features described through-
out this application can be implemented as an apparatus,
method, or electronic system that can include one or

more processing devices and memory to store executa-
ble instructions to implement the stated functions.
[0030] The details of one or more implementations are
set forth in the accompanying drawings and the descrip-
tion below. Other features will be apparent from the de-
scription and drawings, and from the claims. The descrip-
tion and specific examples below are given by way of
illustration only, and various changes and modifications
will be apparent.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031]

FIG. 1 is a block diagram illustrating an example of
a wearable device;
FIG. 2 is a perspective view illustrating an example
of a watch-type wearable device;
FIG. 3 is sketch illustrating an example of a smart
watch operating in conjunction with a vehicle;
FIG. 4 is a flowchart illustrating an example of an
operation process of a smart watch;
FIG. 5 is a flowchart illustrating an example of using
a smart watch to sense a user’s body state and dig-
itize the sensed user’s body state;
FIG. 6 is a flowchart illustrating an example of using
a smart watch to change a numerical value related
to a user’s driving;
FIG. 7 is a flowchart illustrating an example of using
a smart watch to determine a user’s drowsiness
characteristic
FIG. 8 is a flowchart illustrating an example of using
a smart watch to estimate a user’s driving state,
based on numerical values obtained by estimating
a user’s body state;
FIG. 9 is a flowchart illustrating an example of using
a smart watch to change numerical values related
to a user’s driving, based on the user’s drowsiness
characteristic or an indication of sensing of a user’s
rest state;
FIG. 10 are sketches illustrating examples of display-
ing a well-driving score and estimated numerical val-
ues in a smart watch;
FIGS. 11A and 11B are sketches illustrating exam-
ples of a smart watch operating in conjunction with
a vehicle; and
FIG. 12 is a sketch illustrating an example of using
a smart watch to display information regarding a us-
er’s driving states collected for a predetermined time.

DETAILED DESCRIPTION

[0032] A driver state monitoring (DSM) system is con-
figured to detect and help prevent a user’s drowsy driving.
The DSM system includes a wearable device that can
be worn by the user and interacts with other components
of the DSM system. The system analyzes various factors
that can cause drowsy driving, including sleeping behav-
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ior, eating behavior, and exercise behavior of the user.
Based on information that has been collected by the
wearable device (e.g., before the user drives, or while
the user drives), the DSM system determines whether
the user is in a drowsy driving state and performs various
functions in response.
[0033] For example, in some implementations, the sys-
tem may utilize information from a past history of the user.
For example, in some implementations, the system may
utilize cumulative life-log data that has been collected
from the wearable device worn by the user. The historical
data (e.g., life-log data) of a user may be used to person-
alize the analysis for the user (e.g., the system may ac-
count for a user’s high average blood pressure, or low
average heart rate, etc.). Based on this historical infor-
mation of the user, the system may determine a state of
the user’s body. For example, the system may detect
whether the user has gotten enough sleep, eaten
enough, has exercised too much, etc. Based on the us-
er’s body state, the system may determine the user’s
ability to safely drive a vehicle. In some implementations,
a user’s life-log data may be utilized to determine a state
of the user’s body (e.g., sleepy or awake) and/or the life-
log data may be used as a baseline by which other meas-
urements (e.g., measurements taken while the user is
driving) may be compared to determine the user’s body
state.
[0034] In some implementations, the system may an-
alyze the data and generate a simple, easy-to-read "well-
driving score" (WDS). The system may output the WDS
to the user (or other appropriate parties), for example,
by displaying the WDS on a user’s smart watch (e.g., as
a number from 1-100). In some implementations, in ad-
dition to displaying a WDS, the system may take other
actions (e.g., lock the doors of the vehicle, stop the ve-
hicle, send a message to another person, etc.) based on
determining that the user has a high probability of unsafe
driving.
[0035] Description will now be given in detail according
to some implementations disclosed herein, with refer-
ence to the accompanying drawings. For the sake of brief
description with reference to the drawings, the same or
equivalent components may be provided with the same
or similar reference numbers, and description thereof will
not be repeated. The accompanying drawings are used
to help easily understand various technical features and
the implementations presented herein are not limited by
the accompanying drawings. As such, the present dis-
closure should be construed to extend to any alterations,
equivalents and substitutes in addition to those which are
particularly set out in the accompanying drawings.
[0036] FIG. 1 is a block diagram of an example of a
wearable device.
[0037] In this example, the wearable device 100 is
shown having components such as a wireless commu-
nication unit 110, an input unit 120, a sensing unit 140,
an output unit 150, an interface unit 160, a memory 170,
a controller 180, and a power supply unit 190. It is un-

derstood that implementing all of the illustrated compo-
nents is not a requirement, and that greater or fewer com-
ponents may alternatively be implemented.
[0038] In the example of FIG. 1, the wearable device
100 is shown having wireless communication unit 110
configured with several commonly implemented compo-
nents. For instance, the wireless communication unit 110
typically includes one or more components which permit
wireless communication between the wearable device
100 and a wireless communication system or network
within which the wearable device is located.
[0039] The wireless communication unit 110 typically
includes one or more modules which permit communi-
cations such as wireless communications between the
wearable device 100 and a wireless communication sys-
tem, communications between the wearable device 100
and another wearable device, communications between
the wearable device 100 and an external server. Further,
the wireless communication unit 110 typically includes
one or more modules which connect the wearable device
100 to one or more networks. To facilitate such commu-
nications, the wireless communication unit 110 includes
one or more of a broadcast receiving module 111, a mo-
bile communication module 112, a wireless Internet mod-
ule 113, a short-range communication module 114, and
a location information module 115.
[0040] The input unit 120 includes a camera 121 for
obtaining images or video, a microphone 122, which is
one type of audio input device for inputting an audio sig-
nal, and a user input unit 123 (for example, a touch key,
a push key, a mechanical key, a soft key, and the like)
for allowing a user to input information. Data (for example,
audio, video, image, and the like) is obtained by the input
unit 120 and may be analyzed and processed by control-
ler 180 according to device parameters, user commands,
and combinations thereof.
[0041] In some implementations, the device 100 may
include an information collection unit that is configured
to collect information regarding a user’s physical condi-
tion. In some implementations, the information collection
unit may include one or more sensors that directly sense
the information regarding the user’s physical condition.
Additionally or alternatively, in some implementations,
the information collection unit may include one or more
communication units that receive the information regard-
ing the user’s physical condition from another device
(e.g., an external sensor). Additionally or alternatively, in
some implementations, the information collection unit
may include one or more input units that receive the in-
formation regarding the user’s physical condition as di-
rect input from a user.
[0042] In the example of FIG. 1, an information collec-
tion unit may be implemented, for example, by the wire-
less communication unit 110 and/or the input unit 120
and/or the sensing unit 140. For example, the sensing
unit 140 is typically implemented using one or more sen-
sors configured to sense internal information of the wear-
able device, the surrounding environment of the weara-
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ble device, user information, and the like. For example,
in FIG. 1, the sensing unit 140 is shown having a proximity
sensor 141 and an illumination sensor 142. If desired,
the sensing unit 140 may alternatively or additionally in-
clude other types of sensors or devices, such as a touch
sensor, an acceleration sensor, a magnetic sensor, a G-
sensor, a gyroscope sensor, a motion sensor, an RGB
sensor, an infrared (IR) sensor, a finger scan sensor, a
ultrasonic sensor, an optical sensor (for example, camera
121), a microphone 122, a battery gauge, an environment
sensor (for example, a barometer, a hygrometer, a ther-
mometer, a radiation detection sensor, a thermal sensor,
and a gas sensor, among others), and a chemical sensor
(for example, an electronic nose, a health care sensor,
a biometric sensor, and the like), to name a few. The
wearable device 100 may be configured to utilize infor-
mation obtained from sensing unit 140, and in particular,
information obtained from one or more sensors of the
sensing unit 140, and combinations thereof.
[0043] In some implementations, the sensing unit 140
may be configured to sense one or more biological sig-
nals of a user. For example, the sensing unit may include
various sensors (for example, a GSR sensor, a body tem-
perature sensor, a pulse sensor, a pressure sensor, or
the like) provided in a body of the wearable device 100.
[0044] The biological signal may include various types
of information regarding the user (e.g., related to physical
activity, sleep, diet, stress, sickness, or other physical
conditions or activities) that affect driving ability.
[0045] As specific examples, the biological signal may
indicate an amount of glucose in the user’s blood, which
may indicate eating activity by the user. As another ex-
ample, the biological signal may indicate a heart or pulse
rate, indicating sleep or inactivity. As another example,
the biological signal may indicate a number of times the
user has performed a movement or applied stress to a
muscle, which may indicate an exercising movement. Us-
ing such examples of biological signals, or others, the
sensing unit 140 may collect various types of information
that may indicate the user’s level of hunger, fatigue, or
other physical condition.
[0046] The wearable device may also store information
related to the user’s physical condition, such as the user’s
age or body weight. Such information may be automati-
cally determined by the wearable device (e.g., based on
accessing pre-stored information in other databases) or
may be manually entered by the user.
[0047] In some implementations, the biological signal
refers to an electrical signal generated by the body of the
wearer who wears the wearable device 100. For exam-
ple, the biological signal may be any one of an ECG (Elec-
troCardioGram) signal, a PPG (Photoplethymogram) sig-
nal, and a GSR (Galvanic Skin Response) signal, but the
present disclosure is not limited thereto and the biological
signal may include any type of signal widely used in the
art to measure a sleep stage. For example, a body tem-
perature sensor, a pulse sensor, a pressure sensor, or
the like, may additionally or alternatively be included.

[0048] As a detailed example, major electrical criteria
generated by a body of the wearer may include electro-
encephalogram (EEG), electrocardiogram (ECG), an
electromyogram (EMG), galvanic skin response, or the
like, and major physical criteria includes blood pressure,
a heart rate, arrhythmia, a stroke quotient, beat defect,
a body temperature, a breathing rate, and the like. At
least one or more of the major electrical criteria and major
physical criteria may be sensed through sensors provid-
ed in the wearable device 100.
[0049] In some implementations, an electrocardio-
gram (ECG) signal is an electrical signal generated from
a surface of a skin according to electrical activity of the
heart. The ECG signal may be measured by inducing an
activity current generated by the heart muscle according
to cardiac impulse to two appropriate locations of a body
surface.
[0050] An electromyogram (EMG) signal is an electri-
cal signal generated from a surface of a skin according
to contractile force of muscle, muscle activity, and fatigue
of the muscles. EMG may be obtained by sensing a
movement of tendons according to a movement of fingers
of the wearer sensed when the wearable device 100 is
worn. In detail, finger flexor tendons of tendons admin-
istering movements of fingers exist in a carpal tunnel with-
in a wrist of the terminal wearer. The finger flexor tendons
include nine tendons and one nerve, and when a finger
is moved, the nine tendons included in the finger flexor
tendons are moved in various combinations. A sensing
unit (e.g., the sensing unit 140 in FIG. 1) of the wearable
device may sense a shape of the tendons deformed ac-
cording to a movement of fingers or the wrist, and a con-
troller (e.g., the controller 180 in FIG. 1) may determine
which gesture the fingers make based on the sensed
information.
[0051] The electroencephalogram (EEG) signal is an
electrical signal generated from a surface of the skin ac-
cording to brain activity with respect to concentration or
an external stimulus. The EEG signal may be measured
by inducing potential fluctuation that occurs in the cere-
brum of a person or a brain current generated according
to the potential fluctuation from the scalp.
[0052] The GSR signal is an electrical signal generated
from a surface of the skin according to a change in skin
resistance to activity of the sympathetic nerve. The GSR
signal may be obtained by measuring a phenomenon
that electrical resistance is temporarily reduced, action
potential is generated, and the like, due to an external
stimulus or emotional excitement in the skin of a living
body.
[0053] In some implementations, the body sensor pe-
riodically detects a temperature of the wrist of the wearer.
In this case, when the wearable device 100 is worn on a
body part other than on the wrist, a temperature of the
body part on which the wearable device 100 is worn is
detected. In a case in which the wearable device 100 is
worn on a steering wheel of the vehicle, a temperature
of the driver’s palm holding the steering wheel is period-
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ically detected.
[0054] The GSR sensor detects the amplitude of heart
beats transmitted through blood and the muscle distrib-
uted in the wrist of the wearer and senses a reaction of
the body corresponding to a change in an autonomic
nerve. Also, in a case in which the wearable device 100
is worn on the steering wheel, for example, a pressure
sensor may obtain state information of the driver through
a change in pressure (grasping power or grip) of the driv-
er’s hand grasping the wheel.
[0055] The output unit 150 is typically configured to
output various types of information, such as audio, video,
tactile output, and the like. The output unit 150 is shown
having a display unit 151, an audio output module 152,
a haptic module 153, and an optical output module 154.
[0056] The display unit 151 may have an inter-layered
structure or an integrated structure with a touch sensor
in order to facilitate a touch screen. The touch screen
may provide an output interface between the wearable
device 100 and a user, as well as function as the user
input unit 123 which provides an input interface between
the wearable device 100 and the user.
[0057] The interface unit 160 serves as an interface
with various types of external devices that can be coupled
to the wearable device 100. The interface unit 160, for
example, may include any of wired or wireless ports, ex-
ternal power supply ports, wired or wireless data ports,
memory card ports, ports for connecting a device having
an identification module, audio input/output (I/O) ports,
video I/O ports, earphone ports, and the like. In some
cases, the wearable device 100 may perform assorted
control functions associated with a connected external
device, in response to the external device being connect-
ed to the interface unit 160.
[0058] The memory 170 is typically implemented to
store data to support various functions or features of the
wearable device 100. For instance, the memory 170 may
be configured to store application programs executed in
the wearable device 100, data or instructions for opera-
tions of the wearable device 100, and the like. Some of
these application programs may be downloaded from an
external server via wireless communication. Other appli-
cation programs may be installed within the wearable
device 100 at time of manufacturing or shipping, which
is typically the case for basic functions of the wearable
device 100 (for example, receiving a call, placing a call,
receiving a message, sending a message, and the like).
It is common for application programs to be stored in the
memory 170, installed in the wearable device 100, and
executed by the controller 180 to perform an operation
(or function) for the wearable device 100.
[0059] The controller 180 typically functions to control
overall operation of the wearable device 100, in addition
to the operations associated with the application pro-
grams. The controller 180 may provide or process infor-
mation or functions appropriate for a user by processing
signals, data, information and the like, which are input or
output by the various components depicted in Fig. 1, or

activating application programs stored in the memory
170.
[0060] As one example, the controller 180 controls
some or all of the components illustrated in FIG. 1 ac-
cording to the execution of an application program that
have been stored in the memory 170. For driving of the
application program, the controller 180 may operate the
wearable device 100 by combining at least two of the
components of the wearable device 100.
[0061] The power supply unit 190 can be configured
to receive external power or provide internal power in
order to supply appropriate power required for operating
elements and components included in the wearable de-
vice 100. The power supply unit 190 may include a bat-
tery, and the battery may be configured to be embedded
in the terminal body, or configured to be detachable from
the terminal body.
[0062] At least part of the components may operate in
a cooperating manner, so as to implement an operation,
a control, or a control method of a wearable device ac-
cording to various implementations. The operation, the
control, or the control method of the wearable device may
be implemented on the wearable device, by driving of at
least one application program stored in the memory 170
[0063] Referring to FIG. 1, various components depict-
ed in this figure will now be described in more detail.
Regarding the wireless communication unit 110, the
broadcast receiving module 111 is typically configured
to receive a broadcast signal and/or broadcast associat-
ed information from an external broadcast managing en-
tity via a broadcast channel. The broadcast channel may
include a satellite channel, a terrestrial channel, or both.
In some implementations, two or more broadcast receiv-
ing modules 111 may be utilized to facilitate simultane-
ously receiving of two or more broadcast channels, or to
support switching among broadcast channels.
[0064] The mobile communication module 112 can
transmit and/or receive wireless signals to and from one
or more network entities. Typical examples of a network
entity include a base station, an external wearable de-
vice, a server, and the like. Such network entities form
part of a mobile communication network, which is con-
structed according to technical standards or communi-
cation methods for mobile communications (for example,
Global System for Mobile Communication (GSM), Code
Division Multi Access (CDMA), CDMA2000(Code Divi-
sion Multi Access 2000), EV-DO(Enhanced Voice-Data
Optimized or Enhanced Voice-Data Only), Wideband
CDMA (WCDMA), High Speed Downlink Packet access
(HSDPA), HSUPA(High Speed Uplink Packet Access),
Long Term Evolution (LTE), LTE-A(Long Term Evolu-
tion-Advanced), and the like). Examples of wireless sig-
nals transmitted and/or received via the mobile commu-
nication module 112 include audio call signals, video (te-
lephony) call signals, or various formats of data to support
communication of text and multimedia messages.
[0065] The wireless Internet module 113 is configured
to facilitate wireless Internet access. This module may
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be internally or externally coupled to the wearable device
100. The wireless Internet module 113 may transmit
and/or receive wireless signals via communication net-
works according to wireless Internet technologies.
[0066] Examples of such wireless Internet access in-
clude Wireless LAN (WLAN), Wireless Fidelity (Wi-Fi),
Wi-Fi Direct, Digital Living Network Alliance (DLNA),
Wireless Broadband (WiBro), Worldwide Interoperability
for Microwave Access (WiMAX), High Speed Downlink
Packet Access (HSDPA), HSUPA(High Speed Uplink
Packet Access), Long Term Evolution (LTE), LTE-
A(Long Term Evolution-Advanced), and the like. The
wireless Internet module 113 may transmit/receive data
according to one or more of such wireless Internet tech-
nologies, and other Internet technologies as well.
[0067] In some implementations, when the wireless In-
ternet access is implemented according to, for example,
WiBro, HSDPA,HSUPA, GSM, CDMA, WCDMA, LTE,
LTE-A and the like, as part of a mobile communication
network, the wireless Internet module 113 performs such
wireless Internet access. As such, the Internet module
113 may cooperate with, or function as, the mobile com-
munication module 112.
[0068] The short-range communication module 114 is
configured to facilitate short-range communications.
Suitable technologies for implementing such short-range
communications include BLUETOOTH™, Radio Fre-
quency IDentification (RFID), Infrared Data Association
(IrDA), Ultra-WideBand (UWB), ZigBee, Near Field Com-
munication (NFC), Wireless-Fidelity (Wi-Fi), Wi-Fi Direct,
Wireless USB(Wireless Universal Serial Bus), and the
like. The short-range communication module 114 in gen-
eral supports wireless communications between the
wearable device 100 and a wireless communication sys-
tem, communications between the wearable device 100
and another wearable device 100, or communications
between the wearable device and a network where an-
other wearable device 100 (or an external server) is lo-
cated, via wireless area networks. One example of the
wireless area networks is a wireless personal area net-
works.
[0069] In some implementations, another wearable de-
vice (which may be configured similarly to wearable de-
vice 100) may be a wearable device, for example, a smart
watch, a smart glass or a head mounted display (HMD),
which is able to exchange data with the wearable device
100 (or otherwise cooperate with the wearable device
100). The short-range communication module 114 may
sense or recognize the wearable device, and permit com-
munication between the wearable device and the wear-
able device 100. In addition, when the sensed wearable
device is a device which is authenticated to communicate
with the wearable device 100, the controller 180, for ex-
ample, may cause transmission of data processed in the
wearable device 100 to the wearable device via the short-
range communication module 114. Hence, a user of the
wearable device may use the data processed in the wear-
able device 100 on the wearable device. For example,

when a call is received in the wearable device 100, the
user may answer the call using the wearable device. Also,
when a message is received in the wearable device 100,
the user can check the received message using the wear-
able device.
[0070] The location information module 115 is gener-
ally configured to detect, calculate, derive or otherwise
identify a position of the wearable device . As an exam-
ple, the location information module 115 includes a Glo-
bal Position System (GPS) module, a Wi-Fi module, or
both. If desired, the location information module 115 may
alternatively or additionally function with any of the other
modules of the wireless communication unit 110 to obtain
data related to the position of the wearable device .
[0071] As one example, when the wearable device us-
es a GPS module, a position of the wearable device may
be acquired using a signal sent from a GPS satellite. As
another example, when the wearable device uses the
Wi-Fi module, a position of the wearable device can be
acquired based on information related to a wireless ac-
cess point (AP) which transmits or receives a wireless
signal to or from the Wi-Fi module.
[0072] The input unit 120 may be configured to permit
various types of input to the wearable device 100. Exam-
ples of such input include audio, image, video, data, and
user input. Image and video input is often obtained using
one or more cameras 121. Such cameras 121 may proc-
ess image frames of still pictures or video obtained by
image sensors in a video or image capture mode. The
processed image frames can be displayed on the display
unit 151 or stored in memory 170. In some cases, the
cameras 121 may be arranged in a matrix configuration
to permit a plurality of images having various angles or
focal points to be input to the wearable device 100. As
another example, the cameras 121 may be located in a
stereoscopic arrangement to acquire left and right imag-
es for implementing a stereoscopic image.
[0073] The microphone 122 is generally implemented
to permit audio input to the wearable device 100. The
audio input can be processed in various manners accord-
ing to a function being executed in the wearable device
100. If desired, the microphone 122 may include assorted
noise removing algorithms to remove unwanted noise
generated in the course of receiving the external audio.
[0074] The user input unit 123 is a component that per-
mits input by a user. Such user input may enable the
controller 180 to control operation of the wearable device
100. The user input unit 123 may include one or more of
a mechanical input element (for example, a key, a button
located on a front and/or rear surface or a side surface
of the wearable device 100, a dome switch, a jog wheel,
a jog switch, and the like), or a touch-sensitive input,
among others. As one example, the touch-sensitive input
may be a virtual key or a soft key, which is displayed on
a touch screen through software processing, or a touch
key which is located on the wearable device at a location
that is other than the touch screen. On the other hand,
the virtual key or the visual key may be displayed on the
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touch screen in various shapes, for example, graphic,
text, icon, video, or a combination thereof.
[0075] The sensing unit 140 is generally configured to
sense one or more of internal information of the wearable
device, surrounding environment information of the
wearable device, user information, or the like. The con-
troller 180 generally cooperates with the sending unit 140
to control operation of the wearable device 100 or exe-
cute data processing, a function or an operation associ-
ated with an application program installed in the wearable
device based on the sensing provided by the sensing
unit 140. The sensing unit 140 may be implemented using
any of a variety of sensors, some of which will now be
described in more detail.
[0076] The proximity sensor 141 may include a sensor
to sense presence or absence of an object approaching
a surface, or an object located near a surface, by using
an electromagnetic field, infrared rays, or the like without
a mechanical contact. The proximity sensor 141 may be
arranged at an inner region of the wearable device cov-
ered by the touch screen, or near the touch screen.
[0077] The proximity sensor 141, for example, may in-
clude any of a transmissive type photoelectric sensor, a
direct reflective type photoelectric sensor, a mirror reflec-
tive type photoelectric sensor, a high-frequency oscilla-
tion proximity sensor, a capacitance type proximity sen-
sor, a magnetic type proximity sensor, an infrared rays
proximity sensor, and the like. When the touch screen is
implemented as a capacitance type, the proximity sensor
141 can sense proximity of a pointer relative to the touch
screen by changes of an electromagnetic field, which is
responsive to an approach of an object with conductivity.
In this case, the touch screen (touch sensor) may also
be categorized as a proximity sensor.
[0078] The term "proximity touch" will often be referred
to herein to denote the scenario in which a pointer is
positioned to be proximate to the touch screen without
contacting the touch screen. The term "contact touch"
will often be referred to herein to denote the scenario in
which a pointer makes physical contact with the touch
screen. For the position corresponding to the proximity
touch of the pointer relative to the touch screen, such
position will correspond to a position where the pointer
is perpendicular to the touch screen. The proximity sen-
sor 141 may sense proximity touch, and proximity touch
patterns (for example, distance, direction, speed, time,
position, moving status, and the like).
[0079] In general, controller 180 processes data cor-
responding to proximity touches and proximity touch pat-
terns sensed by the proximity sensor 141, and cause
output of visual information on the touch screen. In ad-
dition, the controller 180 can control the wearable device
100 to execute different operations or process different
data according to whether a touch with respect to a point
on the touch screen is either a proximity touch or a contact
touch.
[0080] A touch sensor can sense a touch applied to
the touch screen, such as display unit 151, using any of

a variety of touch methods. Examples of such touch
methods include a resistive type, a capacitive type, an
infrared type, and a magnetic field type, among others.
[0081] As one example, the touch sensor may be con-
figured to convert changes of pressure applied to a spe-
cific part of the display unit 151, or convert capacitance
occurring at a specific part of the display unit 151, into
electric input signals. The touch sensor may also be con-
figured to sense not only a touched position and a
touched area, but also touch pressure and/or touch ca-
pacitance. A touch object is generally used to apply a
touch input to the touch sensor. Examples of typical touch
objects include a finger, a touch pen, a stylus pen, a point-
er, or the like.
[0082] When a touch input is sensed by a touch sensor,
corresponding signals may be transmitted to a touch con-
troller. The touch controller may process the received
signals, and then transmit corresponding data to the con-
troller 180. Accordingly, the controller 180 may sense
which region of the display unit 151 has been touched.
Here, the touch controller may be a component separate
from the controller 180, the controller 180, and combina-
tions thereof.
[0083] In some implementations, the controller 180
may execute the same or different controls according to
a type of touch object that touches the touch screen or
a touch key provided in addition to the touch screen.
Whether to execute the same or different control accord-
ing to the object which provides a touch input may be
decided based on a current operating state of the wear-
able device 100 or a currently executed application pro-
gram, for example.
[0084] The touch sensor and the proximity sensor may
be implemented individually, or in combination, to sense
various types of touches. Such touches includes a short
(or tap) touch, a long touch, a multi-touch, a drag touch,
a flick touch, a pinch-in touch, a pinch-out touch, a swipe
touch, a hovering touch, and the like.
[0085] If desired, an ultrasonic sensor may be imple-
mented to recognize position information relating to a
touch object using ultrasonic waves. The controller 180,
for example, may calculate a position of a wave gener-
ation source based on information sensed by an illumi-
nation sensor and a plurality of ultrasonic sensors. Since
light is much faster than ultrasonic waves, the time for
which the light reaches the optical sensor is much shorter
than the time for which the ultrasonic wave reaches the
ultrasonic sensor. The position of the wave generation
source may be calculated using this fact. For instance,
the position of the wave generation source may be cal-
culated using the time difference from the time that the
ultrasonic wave reaches the sensor based on the light
as a reference signal.
[0086] The camera 121 typically includes at least one
a camera sensor (CCD, CMOS etc.), a photo sensor (or
image sensors), and a laser sensor.
[0087] Implementing the camera 121 with a laser sen-
sor may allow detection of a touch of a physical object
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with respect to a 3D stereoscopic image. The photo sen-
sor may be laminated on, or overlapped with, the display
device. The photo sensor may be configured to scan
movement of the physical object in proximity to the touch
screen. In more detail, the photo sensor may include pho-
to diodes and transistors at rows and columns to scan
content received at the photo sensor using an electrical
signal which changes according to the quantity of applied
light. Namely, the photo sensor may calculate the coor-
dinates of the physical object according to variation of
light to thus obtain position information of the physical
object.
[0088] The display unit 151 is generally configured to
output information processed in the wearable device 100.
For example, the display unit 151 may display execution
screen information of an application program executing
at the wearable device 100 or user interface (UI) and
graphic user interface (GUI) information in response to
the execution screen information.
[0089] In some implementations, the display unit 151
may be implemented as a stereoscopic display unit for
displaying stereoscopic images.
[0090] A typical stereoscopic display unit may employ
a stereoscopic display scheme such as a stereoscopic
scheme (a glass scheme), an auto-stereoscopic scheme
(glassless scheme), a projection scheme (holographic
scheme), or the like.
[0091] The audio output module 152 is generally con-
figured to output audio data. Such audio data may be
obtained from any of a number of different sources, such
that the audio data may be received from the wireless
communication unit 110 or may have been stored in the
memory 170. The audio data may be output during
modes such as a signal reception mode, a call mode, a
record mode, a voice recognition mode, a broadcast re-
ception mode, and the like. The audio output module 152
can provide audible output related to a particular function
(e.g., a call signal reception sound, a message reception
sound, etc.) performed by the wearable device 100. The
audio output module 152 may also be implemented as a
receiver, a speaker, a buzzer, or the like.
[0092] A haptic module 153 can be configured to gen-
erate various tactile effects that a user feels, perceive,
or otherwise experience. A typical example of a tactile
effect generated by the haptic module 153 is vibration.
The strength, pattern and the like of the vibration gener-
ated by the haptic module 153 can be controlled by user
selection or setting by the controller. For example, the
haptic module 153 may output different vibrations in a
combining manner or a sequential manner.
[0093] Besides vibration, the haptic module 153 can
generate various other tactile effects, including an effect
by stimulation such as a pin arrangement vertically mov-
ing to contact skin, a spray force or suction force of air
through a jet orifice or a suction opening, a touch to the
skin, a contact of an electrode, electrostatic force, an
effect by reproducing the sense of cold and warmth using
an element that can absorb or generate heat, and the like.

[0094] The haptic module 153 can also be implement-
ed to allow the user to feel a tactile effect through a muscle
sensation such as the user’s fingers or arm, as well as
transferring the tactile effect through direct contact. Two
or more haptic modules 153 may be provided according
to the particular configuration of the wearable device 100.
[0095] An optical output module 154 can output a sig-
nal for indicating an event generation using light of a light
source. Examples of events generated in the wearable
device 100 may include message reception, call signal
reception, a missed call, an alarm, a schedule notice, an
email reception, information reception through an appli-
cation, and the like.
[0096] A signal output by the optical output module 154
may be implemented in such a manner that the wearable
device emits monochromatic light or light with a plurality
of colors. The signal output may be terminated as the
wearable device senses that a user has checked the gen-
erated event, for example.
[0097] The interface unit 160 serves as an interface
for external devices to be connected with the wearable
device 100. For example, the interface unit 160 can re-
ceive data transmitted from an external device, receive
power to transfer to elements and components within the
wearable device 100, or transmit internal data of the
wearable device 100 to such external device. The inter-
face unit 160 may include wired or wireless headset ports,
external power supply ports, wired or wireless data ports,
memory card ports, ports for connecting a device having
an identification module, audio input/output (I/O) ports,
video I/O ports, earphone ports, or the like.
[0098] The identification module may be a chip that
stores various types of information for authenticating au-
thority of using the wearable device 100 and may include
a user identity module (UIM), a subscriber identity mod-
ule (SIM), a universal subscriber identity module (USIM),
and the like. In addition, the device having the identifica-
tion module (also referred to herein as an "identifying
device") may take the form of a smart card. Accordingly,
the identifying device can be connected with the terminal
100 via the interface unit 160.
[0099] When the wearable device 100 is connected
with an external cradle, the interface unit 160 can serve
as a passage to allow power from the cradle to be sup-
plied to the wearable device 100 or may serve as a pas-
sage to allow various command signals input by the user
from the cradle to be transferred to the wearable device
there through. Various command signals or power input
from the cradle may operate as signals for recognizing
that the wearable device is properly mounted on the cra-
dle.
[0100] The memory 170 can store programs to support
operations of the controller 180 and store input/output
data (for example, phonebook, messages, still images,
videos, etc.). The memory 170 may store data related to
various patterns of vibrations and audio which are output
in response to touch inputs on the touch screen.
[0101] The memory 170 may include one or more types
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of storage mediums including a Flash memory, a hard
disk, a solid state disk, a silicon 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 Mem-
ory (EEPROM), a Programmable Read-Only memory
(PROM), a magnetic memory, a magnetic disk, an optical
disk, and the like. The wearable device 100 may also be
operated in relation to a network storage device that per-
forms the storage function of the memory 170 over a
network, such as the Internet.
[0102] The controller 180 may typically control the gen-
eral operations of the wearable device 100. For example,
the controller 180 may set or release a lock state for re-
stricting a user from inputting a control command with
respect to applications when a status of the wearable
device meets a preset condition.
[0103] The controller 180 can also perform the control-
ling and processing associated with voice calls, data
communications, video calls, and the like, or perform pat-
tern recognition processing to recognize a handwriting
input or a picture drawing input performed on the touch
screen as characters or images, respectively. In addition,
the controller 180 can control one or a combination of
those components in order to implement various some
implementations disclosed herein.
[0104] The power supply unit 190 receives external
power or provide internal power and supply the appro-
priate power required for operating respective elements
and components included in the wearable device 100.
The power supply unit 190 may include a battery, which
is typically rechargeable or be detachably coupled to the
terminal body for charging.
[0105] The power supply unit 190 may include a con-
nection port. The connection port may be configured as
one example of the interface unit 160 to which an external
charger for supplying power to recharge the battery is
electrically connected.
[0106] As another example, the power supply unit 190
may be configured to recharge the battery in a wireless
manner without use of the connection port. In this exam-
ple, the power supply unit 190 can receive power, trans-
ferred from an external wireless power transmitter, using
at least one of an inductive coupling method which is
based on magnetic induction or a magnetic resonance
coupling method which is based on electromagnetic res-
onance.
[0107] Various implementations described herein may
be implemented in a computer-readable medium, a ma-
chine-readable medium, or similar medium using, for ex-
ample, software, hardware, or any combination thereof.
[0108] In some implementations, a wearable device
100 may be configured as a device which is wearable on
a human body. Examples of the wearable device 100
include a smart watch, a smart glass, a head mounted
display (HMD), and the like. In some implementations,
the wearable device 100 may cooperate with another de-

vice (e.g., another wearable device, a smart phone, etc.)..
[0109] As a specific example, the wearable device 100
can exchange data with (or cooperate with) another mo-
bile device (e.g., another wearable device or a smart
phone, etc.). In such a scenario, the wearable device 100
may have functionality that is less than the cooperating
mobile device . For instance, the short-range communi-
cation module 114 of the wearable device 100 may sense
or recognize a wearable device that is near-enough to
communicate with the cooperating mobile device. In ad-
dition, when the sensed mobile device is a device which
is authenticated to communicate with the wearable de-
vice 100, the controller 180 may transmit data processed
in the wearable device 100 to the mobile device via the
short-range communication module 114 (or the wearable
device 100 may receive data that was processed in the
cooperating mobile device), for example. Hence, a user
of the cooperating mobile device can use the data proc-
essed in the wearable device 100 on the mobile device,
or can use data processed in the mobile device on the
wearable device 100. For example, when a call is re-
ceived on the cooperating mobile device (e.g. a smart
phone), the user can answer the call using the wearable
device 100. As another example, when a message is
received on the cooperating mobile device (e.g., a smart
phone), the user can check the received message using
the wearable device 100.
[0110] FIG. 2 is a perspective view illustrating an ex-
ample of a watch-type wearable device. As illustrated in
FIG. 2, the watch-type wearable device 200 includes a
main body 201 with a display unit 251 and a band 202
connected to the main body 201 to be wearable on a
wrist. In general, wearable device 200 may be configured
to include features that are the same or similar to that of
wearable device 100 of FIG. 1.
[0111] The main body 201 may include a case having
a certain appearance. As illustrated, the case may in-
clude a first case 201a and a second case 201b cooper-
atively defining an inner space for accommodating vari-
ous electronic components. Other configurations are
possible. For instance, a single case may alternatively
be implemented, with such a case being configured "to
define the inner space, thereby implementing a wearable
device 200 with a uni-body.
[0112] The watch-type wearable device 200 can per-
form wireless communication, and an antenna for the
wireless communication can be installed in the main body
201. The antenna may extend its function using the case.
For example, a case including a conductive material may
be electrically connected to the antenna to extend a
ground area or a radiation area.
[0113] The display unit 251 is shown located at the
front side of the main body 201 so that displayed infor-
mation is viewable to a user. In some implementations,
the display unit 251 includes a touch sensor so that the
display unit can function as a touch screen. As illustrated,
window 251a is positioned on the first case 201a to form
a front surface of the terminal body together with the first
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case 201a.
[0114] The illustrated example includes audio output
module 252, a camera 221, a microphone 222, and a
user input unit 223 positioned on the main body 201.
When the display unit 251 is implemented as a touch
screen, additional function keys may be minimized or
eliminated. For example, when the touch screen is im-
plemented, the user input unit 223 may be omitted.
[0115] The band 202 is commonly worn on the user’s
wrist and may be made of a flexible material for facilitating
wearing of the device. As one example, the band 202
may be made of fur, rubber, silicon, synthetic resin, or
the like. The band 202 may also be configured to be de-
tachable from the main body 201. Accordingly, the band
202 may be replaceable with various types of bands ac-
cording to a user’s preference.
[0116] In one configuration, the band 202 may be used
for extending the performance of the antenna. For exam-
ple, the band may include therein a ground extending
portion (not shown) electrically connected to the antenna
to extend a ground area.
[0117] The band 202 may include fastener 202a. The
fastener 202a may be implemented into a buckle type, a
snap-fit hook structure, a Velcro® type, or the like, and
include a flexible section or material. The drawing illus-
trates an example that the fastener 202a is implemented
using a buckle.
[0118] In some implementations, the watch-type de-
vice 200 may include one or more sensors for sensing
whether a user is drowsy. For example, the watch-type
device 200 may include a sensing unit (e.g., sensing unit
140 in FIG. 1) that includes one or more sensors that
detect one or more biological signals of a user. Such
sensors may be included on any suitable portion of the
watch-type device 200, such as on the main body 201,
band 202, or other part of the watch-type device 200. In
some implementations, the sensing unit (e.g., sensing
unit 140 in FIG. 1), or one or more sensors of the sensing
unit, may be physically separate from the main body of
the watch-type device 200 and may be communicative
(e.g., via wireless communication) with the controller
(e.g., controller 180 in FIG. 1) of the watch-type device
200. For example, in some implementations, sensors
may include a camera that is remote from the watch-type
device 200 (e.g., installed in the vehicle) and communi-
cative with the watch-type device 200 to provide image
information regarding the user who wears the watch-type
device 200.
[0119] FIG. 3 is sketch illustrating an example in which
a smart watch interacts with a vehicle.
[0120] In the example of FIG. 3, the wearable device
200 may be connected by wire or wireless to a controller
(not shown) of a vehicle to request the controller to per-
form a specific function. The state in which the vehicle
interacts with the wearable device 200 by being connect-
ed to the wearable device 200 as described above is
referred to as a ’connected car’ state.
[0121] If the state becomes the "connected car’ state

as described above, the wearable device 200 may trans-
mit image information and/or sound information output
from the wearable device 200 through a predetermined
interface to an audio/video (A/V) output device provided
in the vehicle. The image information and/or sound infor-
mation transmitted to the output device of the vehicle as
described above may be output through a display unit
300 and/or an audio system (not shown), provided in the
vehicle. In this state, the interface for transmitting the
image information and/or sound information, for exam-
ple, may be a means for supporting wireless communi-
cation, such as a wireless fidelity (WiFi) transceiver or
Bluetooth transceiver, or a means for supporting wire
communication, such as a universal serial bus (USB) ter-
minal.
[0122] In some implementations, if the state becomes
the ’connected car’ state, the wearable device 200 may
allow at least one of executable functions in the vehicle
to be performed. For example, the wearable device 200
may allow image information output in the display unit
251 to be displayed in a head up display (HUD) scheme
through the display unit 300 provided in the vehicle or a
wind shield glass 302 of the vehicle. Alternatively or ad-
ditionally, the wearable device 200 may suggest that a
user open the window of the vehicle or reproduce specific
music data through an interface displayed on the display
unit 251 thereof. Alternatively or additionally, the weara-
ble device 200 may allow navigation information related
to a predetermined specific point to be displayed on the
display unit 300 of the vehicle.
[0123] If the state becomes the ’connected car’ state,
the controller (not shown) of the vehicle may obtain an
image of a driver through a camera provided in the ve-
hicle, e.g., a camera mounted inside the vehicle, and
transmit the obtained image to the wearable device 200
connected to the vehicle. Then, the wearable device 200
may analyze the obtained image and detect a state in
which the driver’s head moves and/or a number of times
or time when the driver closes eyes. In addition, the wear-
able device 200 may decide whether the driver is drowsy
during driving of the vehicle, using the analyzed image.
[0124] Hereinafter, some implementations related to a
control method implemented in the wearable device con-
figured as described above will be described with refer-
ence to the accompanying drawings. In the following de-
scription, the case where a smart watch is used as an
example of the wearable device 200 will be described for
convenience. However, implementations are not limited
thereto.
[0125] FIG. 4 is a flowchart illustrating an example of
an operation process of a smart watch in a DSM system.
[0126] Referring to FIG. 4, the controller 180 of the
smart watch 100 according to some implementations
senses a user’s situations, decides a user’s body state
for each of the sensed user’s situations, and converts
the decided user’s body state into numerical values (e.g.,
by digitizing the user’s body state), based on predeter-
mined information (S400).
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[0127] In step S400, the controller 180 may sense a
user’s current situation, using various sensors provided
in the sensing unit 140. For example, the controller 180
may sense a state in which the user is exercising, based
on measurement values of an inertia sensor, a gyro sen-
sor and the like, provided in the sensing unit 140, and a
result obtained by sensing a user’s heart rate or body
temperature. Alternatively or additionally, the controller
180 may sense that the user is currently having a meal,
based on an increment of glucose in blood or information
on the current position of the smart watch 100. Alterna-
tively or additionally, the controller 180 may sense wheth-
er the user is in a sleep state, based on a sensing value
of the illumination sensor 142 or a result obtained by
sensing an environment around the smart watch 100.
[0128] Based on various situations that are sensed as
described above, the controller 180 determines a user’s
body state for each of the sensed situations. For example,
based on determining that sensed situation corresponds
to the user currently having a meal, the controller 180
may determine whether the user is in a state of overeat-
ing. As another example, based on determining that the
sensed situation corresponds to the user exercising, the
controller 180 may determine whether the user’s body
state is excessively exercising. As another example,
based on determining that the sensed situation corre-
sponds to the user sleeping, the controller 180 may de-
cide whether the user’s body is in a sleep deprivation
state (e.g., by measuring the user’s sleep time).
[0129] There may be several methods by which the
controller may determine the user’s body state. For ex-
ample, the controller 180 may determine whether the us-
er overeats based on user’s biological information such
as an amount of glucose in user’s blood or a number of
times of moving an arm on which the smart watch 100 is
worn at a predetermined level or more. The controller
180 may determine whether the user is excessively ex-
ercising based on an exercise quantity measured using
the user’s biological information or the user’s age or body
weight. When the user is in the sleep state, the controller
180 may measure a user’s sleep time through various
methods and determine whether the user is in the sleep
deprivation state, based on the measured sleep time.
[0130] In some implementations, in step S400, the con-
troller 180 differently digitizes the user’s body states for
the respective sensed situations. For example, when the
sensed user’s situation is a situation of ’meal’, the con-
troller 180 may digitize the decided user’s body states,
i.e., an overeating state, a light eating state and an ap-
propriate state into different values. When the sensed
user’s situation is a situation of ’exercise’, the controller
180 may digitize an excessive exercise state, an exercise
deprivation state and an appropriate state into different
values. When the sensed user’s situation is a situation
of ’sleep’, the controller 180 may decide a user’s body
state as an excessive sleep state, a sleep deprivation
state or an appropriate sleep state, based on the meas-
ured user’s sleep time, and digitize the decided user’s

body state, using corresponding values. Here, the cor-
responding values may be values previously determined
by experiments to respectively correspond to various us-
er’s body states.
[0131] In some implementations, the numerical value
determined based on a user’s body state for each situa-
tion may be a numerical value related to user’s well driv-
ing. For example, the ’well driving’ may mean a time or
state where the user can safely drive the vehicle without
falling asleep. In some implementations, the ’numerical
value related to the well driving’ may be a numerical value
for estimating a ’well driving’ state, based on the decided
user’s body state. As an example, if the numerical value
is high, the ’well driving’ may correspond to a state in
which the ’well driving’ is possible for a longer period of
time. If the numerical value is low, the ’well driving’ may
correspond to a state in which the ’well driving’ is possible
for a shorter period of time.
[0132] In some implementations, in step S400, based
on the user’s body state determined for each of the
sensed situations being converted into a numerical vale
related to well driving, the controller 180 determines
whether a predetermined numerical value change con-
dition for each situation occurs, and changes the numer-
ical values (numerical values related to the well driving),
based on the decided result (S402).
[0133] In step S402, the numerical values related to
the well driving may be changed depending on a prede-
termined change condition. For example, the numerical
values may be gradually decreased according to time
(e.g., reflecting the fatigue accumulated in user’s daily
life). Alternatively, the numerical values decided in step
S400 may be renewed due to the occurrence of an iden-
tical or similar situation (e.g., when the user exercises
again in the afternoon after the exercise in the morning,
or when the user has lunch or dinner after the breakfast).
[0134] In some implementations, in step S402, the con-
troller 180 may allow the numerical values to be changed
based on a user’s drowsiness characteristic previously
detected for each situation. For example, the controller
180 may detect a situation in which the user is more drow-
sy than usual or a situation in which the user is less drow-
sy than usual, based on the result obtained by sensing
a state in which the user is drowsy. The controller 180
may allow the numerical value related to the well driving,
corresponding to a specific situation, to be more quickly
or more slowly decreased according to the user’s drow-
siness characteristic.
[0135] The controller 180 determines whether the us-
er’s state is a state in which the user drives the vehicle
(S404). For example, when the smart watch 100 moves
to the interior of the vehicle, and the user is predeter-
mined as the driver of the vehicle (e.g., based on the
position of a seat taken by the user corresponding to the
driver’s seat), the controller 180 may determine that the
user has driven the vehicle when a movement of the ve-
hicle is detected at a predetermined speed or for more
than a predetermined time.
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[0136] Based on determining in step 404 that the user
has driven the vehicle, the controller 180 may estimate
a user’s well driving state according to a well driving score
(WDS) calculated based on the numerical values related
to well driving. In addition, the controller 180 may display
(e.g., in the display unit 151) a graphic object related to
the user’s well driving state (S406). The graphic object
may be displayed, for example, in the HUD scheme
through the display unit 300 provided in the vehicle or
the wind shield glass of the vehicle, as well as the display
unit 151 formed in the smart watch 100.
[0137] In some implementations, the controller 180
may use, as the WDS, a result obtained by adding up
the numerical values related to the well driving for the
respective situations. In this case, the WDS may repre-
sent a user’s current well driving state. As the WDS be-
comes high, the user’s well driving state may be main-
tained for a long period of time.
[0138] In some implementations, when the graphic ob-
ject related to the well driving state is displayed, the con-
troller 180 may display the graphic object so that the user
can recognize each numerical value related to the well
driving. In this state, the weight that the numerical values
related to the well driving occupy in the WDS is displayed
to the user so that the user can take an action for main-
taining the WDS.
[0139] For example, if the numerical values related to
the well driving are ones related to the user’s sleep, meal
or exercise state, the user may identify the numerical
values related to the well driving, respectively corre-
sponding to the sleep, meal and exercise states, through
the graphic object, and recognize the numerical value
related to the well driving, which currently shows the low-
est numerical value. In this case, if the numerical value
related to the well driving, which currently shows the low-
est numerical value, is related to the user’s sleep state,
the user may take an action for increasing the numerical
value related to the user’s sleep state (e.g., stopping driv-
ing of the vehicle and having a sleep for a certain period
of time). The controller 180 may sense a change in the
user’s state so that the numerical value related to the
sensed change is increased, and accordingly, the WDS
can be further increased.
[0140] In some implementations, in step S406, the nu-
merical values related to the well driving may gradually
decrease based on the time for which the user drives the
vehicle. Here, the controller 180 may allow a user’s pre-
determined drowsiness characteristic (e.g., a sleeping
pattern based on a life-log history) to be reflected in
changing of the numerical values related to the well driv-
ing. For example,, in case of a numerical value related
to the well driving, where the user who takes excessive
exercise is more drowsy than usual, the controller 180
may allow the numerical value related to the excessive
exercise among the numerical values related to the well
driving to be more quickly decreased. Alternatively, in
case of a numerical value related to the well driving,
where the user is less drowsy than usual, the controller

180 may allow the numerical value related to the well
driving to be more slowly decreased.
[0141] The decreased numerical values related to the
well driving may be again increased based on a prede-
termined condition. For example, when the user stops
the driving of the vehicle and takes a rest, the controller
180 may increase the numerical values related to the
well driving, based on the predetermined condition. For
example, when the user identifies a WDS and numerical
values related thereto, displayed on the display unit 151,
and stops the driving of the vehicle and then has a sleep
for a while, the controller 180 may sense a state in which
the user has a sleep, and allow the numerical value re-
lated to the user’s sleep state among the numerical val-
ues related to the well driving to be increased. In some
implementations, the controller 180 may decide the state
in which the user has a sleep, based on user’s biological
information, etc., sensed through the sensing unit 140.
[0142] In some implementations, one or more of the
foregoing processes (e.g., steps S404 and S406) may
be repeatedly performed while the user is driving the ve-
hicle. When the user ends the driving of the vehicle, i.e.,
when the user does not drive the vehicle, the controller
180 again proceeds to step S400 to sense a user’s situ-
ation and convert the user’s body state into a numerical
value based on the sensed situation. In some implemen-
tations, the controller 180 may repeatedly perform step
S400 and step 402 in which the numerical values are
renewed during the time when the user does not drive
the vehicle. Thus, in some implementations, a database
including a user’s lifestyle and various information related
to the user’s lifestyle can be generated based on data
accumulated by sensing a user’s body state for each sit-
uation and measuring the sensed user’s state. In addi-
tion, the database can be used as data for deciding the
user’s drowsiness characteristic and user’s characteris-
tics.
[0143] Although the foregoing description has focused
on situations in which the user has a meal, the user ex-
ercises, and the user sleeps , these are only some ex-
amples of possible situations that the system may sense,
and other implementations are possible in which other
types of situations of the user are sensed. Thus, the sys-
tem may sense various different situations of the user
and convert the user’s body state for each corresponding
situation into a numerical value related to the well driving.
[0144] In some implementations, the controller 180
does not sense a situation but may directly receive infor-
mation on a specific situation, input from the user. For
example, the controller 180 may recognize whether the
user is currently having a meal, exercising or sleeping,
based on the information input from the user. Alterna-
tively, the controller 180 may recognize whether the user
overeats or eats little, or how long the user sleeps, based
on the information directly input from the user.
[0145] The controller 180 may reflect a numerical value
input directly by the user regarding the well driving. For
example, the user may input a stress index measured
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through a means capable of measuring stress, an item
related to when the user is on night duty, or the like. In
this case, the controller 180 may allow the numerical val-
ues related to the well driving to be changed by reflecting
the item input by the user. That is, the controller 180 may
allow the speed at which the numerical value related to
the well driving decreases to become faster, for example,
when the user is on night duty or when the user’s stress
index is high.
[0146] In some implementations, in step S406, the con-
troller 180 may decide a user’s drowsy driving possibility,
based on the WDS. As described above, the ’well driving’
can correspond to a time or state where the user can
safely drive the vehicle without falling asleep. In some
implementations, when the WDS representing the ’well
driving’ state is a predetermined level or less, the con-
troller 180 may decide that the user cannot maintain the
well driving, i.e., that the user’s drowsy driving possibility
is high.
[0147] In some implementations, the controller 180
can decide the user’s drowsy driving probability, based
on the WDS. In some implementations, the controller 180
may enable a predetermined drowsy driving prevention
function to be performed based on the WDS.
[0148] For example, the function may be a function of
reproducing a predetermined sound source or changing
various environmental states of the vehicle such as
changing an illumination (light source) inside the vehicle
or controlling an open/close state of window. Alternatively
or additionally, the function may be a function of making
a call to a predetermined telephone number. Alternatively
or additionally, the function may be a function of providing
navigation information on a predetermined specific point.
Hereinafter, an example of the function will be described
in detail with reference to FIG. 8 which illustrates details
of an example of the operation of step S406.
[0149] The function may be provided in the form of in-
viting or proposing the user so that the user can select
whether the function is provided. The controller 180 may
allow different functions to be selected based on the es-
timated user’s drowsy driving possibility.
[0150] As such, in some implementations, the user’s
well driving state, i.e., the state in which the user can
drive the vehicle without falling asleep is digitized and
visually displayed. Accordingly, the user can intuitively
recognize a driving possibility degree, based on a user’s
current body state. Further, the numerical value related
to a user’s body state for each situation is displayed, so
that the user can take an action required to maintain the
well driving state.
[0151] Although examples have been described in
which the user’s drowsy driving probability is estimated
based on the WDS, in some implementations the user’s
drowsy driving possibility may be estimated by further
considering the user’s drowsiness characteristic as well
as the WDS.
[0152] For example, the controller 180 may allow the
numerical values related to the well driving to be more

quickly decreased based on the user’s drowsiness char-
acteristic related to a driving time of the vehicle. Alterna-
tively or additionally, when the user has a drowsiness
characteristic that the user is frequently drowsy during
driving of the vehicle in a specific situation, e.g., a state
such as an overeat state, the controller 180 may previ-
ously estimate a time when the user is frequently drowsy,
based on the drowsiness characteristic. The controller
180 may allow at least one function of preventing the
user’s drowsy driving at the estimated time.
[0153] In some implementations, as described above,
the controller 180 of the smart watch 100 may sense a
user’s various situations including when the user sleeps,
when the user has a meal, when the user exercises, and
the like, and decide a user’s body state for each situation.
In this case, the method in which the controller 180 sens-
es the user’s situation may be varied. FIG. 5 is a flowchart
illustrating an example of an operation process of sensing
a user’s body state and digitizing the sensed user’s body
state, when the user has a sleep, in a smart watch of a
DSM system.
[0154] Referring to FIG. 5, when the user is sleeping,
the controller 180 may sense the user’s sleep and check
a user’s sleep time (S500). For example, the controller
180 may decide whether the user is in a sleep state,
based on a user’s biological signal, i.e., a user’s pulse,
body temperature or breathing rate. Alternatively or ad-
ditionally, when the illumination intensity sensed by the
illumination sensor 142 is a predetermined level or less,
the controller 180 may decide that the user is in the sleep
state. Alternatively or additionally, the controller 180 may
use connectable peripheral devices to sense the user’s
sleep state. Here, the connectable peripheral devices
may be home electronic devices such as an electric lamp
and a TV, installed in the user’s home.
[0155] In some implementations, even when no bio-
logical signal is obtained from the user (e.g., when the
user does not wear the smart watch 100), the controller
180 may use information obtained from a home electronic
device such as an electric lamp or TV. For example, when
both the electric lamp and the TV are turned off, the con-
troller 180 may decide that the user is in the sleep state.
Alternatively or additionally, when biological information
can be obtained for sensing the user’s sleep state (e.g.,
via the TV), the controller 180 may sense that the user
is in the sleep state by receiving the obtained information.
[0156] The controller 180 may measure a user’s sleep
time. For example, the controller 180 may sense that the
user has woken up, based on the sensed intensity, the
case where the TV or electric lamp is turned on, or the
result obtained by sensing an ambient noise or motion.
In this case, the controller 180 may measure, as the us-
er’s sleep time, a time from when the user enters into the
sleep state to when the user wakes up.
[0157] If the user’s sleep time is measured as de-
scribed above, the controller 180 may decide whether
the user is in a sleep deprivation state, based on the
measured sleep time. For example, the controller 180
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may decide whether the measured user’s sleep time is
sufficient or insufficient, based on a general statistical
value (S502). Here, the general statistical value may be
previously stored one or one downloaded from an exte-
rior (e.g., a cloud server).
[0158] Alternatively or additionally, the controller 180
may use data obtained by measuring a user’s average
sleep time in order to decide whether the measured sleep
time is insufficient. That is, the controller 180 may meas-
ure the user’s average sleep time, based on the user’s
sleep time measured in step S500, and decide whether
the user’s sleep time is currently sufficient or insufficient
based on the measured average sleep time.
[0159] In some implementations, the decision of
whether the user’s sleep time is insufficient based on the
user’s average sleep time may be more accurate than
the decision of whether the user’s sleep time is insuffi-
cient based on statistical values. Therefore, in some im-
plementations, in the decision of whether the user’s sleep
time is insufficient, the controller 180 may first use the
user’s average sleep time, and may use the general sta-
tistical value only when there is no data obtained by
measuring the user’s average sleep time or when it is
insufficient to calculate the user’s average sleep time.
[0160] In some implementations, if a user’s body state
(a sleep deprivation state, or the like) is decided in step
S502, the controller 180 may convert the decided user’s
body state into a numerical value that is related to the
well driving (S504). Here, the numerical value related to
the well driving may be a value previously determined by
experiments using different values according to the de-
cided user’s body state, i.e., a sleep deprivation state or
excessive sleep state, or the time taken for the user to
sleep. In addition or as an alternative, the decided user’s
body state may be represented in relation to the well driv-
ing. That is, when the user’s sleep time is insufficient, the
numerical value corresponding to the insufficient sleep
time may have a low value. In some implementations,
when the user’s sleep time is sufficient, the numerical
value corresponding to the sufficient sleep time may have
a high value. For example, as the user sufficiently sleeps,
the system may determine that well driving is possible
for a longer period of time.
[0161] Based on determining that the user has been
sleeping, as described above, the controller 180 may
sense the user’s sleep state and convert a user’s body
state into a numerical value that is related to the well
driving. In the example described above, although the
case where the user has a sleep has described as an
example, the user’s body state may be converted into a
numerical value related to the well driving even in other
situations as well, e.g., when the user has a meal or when
the user takes exercise.
[0162] As an example, when the user has a meal, the
controller 180 may sense the user’s meal state. For ex-
ample, the controller 180 may sense when the user en-
ters into a dining room, using a result obtained by sensing
movement of the position of the smart watch 100 or a

sensor inside the dining room. When the user stays inside
the dining room for a certain period of time, the controller
180 may decide that the user has a meal. Alternatively
or additionally, when a material or tableware related to
food is moved as a result obtained by sensing ambient
sounds or when a sound generated when the user eats
food (e.g., a chewing sound) is sensed, the controller 180
may sense a situation in which the user has a meal. Al-
ternatively or additionally, the controller 180 may sense
a state in which the user has a meal, based on biological
information obtained from the user (e.g., an amount of
glucose in blood, an increase in body temperature or
heart rate corresponding to a digestion state, or the like).
[0163] The controller 180 may decide a user’s body
state corresponding to the sensed situation. For exam-
ple, the controller 180 may decide the user’s meal size,
based on at least one of an amount of glucose in user’s
blood, a time when the increase in the body temperature
or heart rate corresponding to the digestion state is main-
tained, and at a time when the user stays in the dining
room. In addition, the controller 180 may decide whether
the user overeats based on the decided meal size and a
pre-stored information.
[0164] Here, the pre-stored information, as similarly to
that shown in FIG. 5, may be information related to a
general statistical value or a user’s average meal size.
That is, the controller 180 may previously store informa-
tion on an average meal size of people similar to the user,
based on the user’s age, weight and sex, and decide
whether the user overeats based on the stored informa-
tion and the measured meal size.
[0165] Alternatively, the pre-stored information may be
one on the user’s average meal size. For example, the
controller 180 may obtain the information on the user’s
average meal size by collecting information on the user’s
meal sizes and calculating an average of the information.
The controller 180 may use the obtained information to
decide whether the user overeats.
[0166] The controller 180 may convert the decided us-
er’s body state into a numerical value related to the well
driving. In this case, when the user overeats, the user’s
body state may be converted into a lower numerical value
related to the well driving. When the user takes an ap-
propriate amount of food, the user’s body state may be
converted into a higher numerical value related to the
well driving. This may reflect that the user’s drowsy driv-
ing probability is higher than that when the user overeats.
[0167] In some implementations, in a similar manner,
the controller 180 may also convert a user’s body state
related to the situation in which the user takes exercise
into a numerical value related to the well driving. In ad-
dition, the controller 180 may decide whether the meas-
ured exercise quantity is excessive as compared with a
general statistical value or a user’s average exercise
quantity. In some implementations, the general statistical
value may be a statistical value for measuring whether
the exercise quantity is excessive based on people hav-
ing body conditions similar to those of the user, including
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the user’s age, sex, weight and the like. When the meas-
ured user’s exercise quantity exceeds the general sta-
tistical value or when the measure user’s exercise quan-
tity exceeds by a predetermined level or more than a pre-
calculated user’s average exercise quantity, the control-
ler 180 may decide that the user takes excessive exer-
cise. In addition, the controller 180 may digitize the user’s
body state into a numerical value related to the well driv-
ing.
[0168] In some implementations, if the user’s body
state for each situation is converted into a numerical val-
ue related to the well driving, the controller 180 changes
the numerical value related to the well driving, based on
various conditions. For example, the controller 180 may
allow the numerical value related to the well driving to be
decreased or increased based on the lapse of time. The
controller 180 may allow a numerical value related to the
user’s meal state to be gradually decreased until before
a certain time elapses (e.g., before the user’s drowsiness
occurs) and then gradually increased after the certain
time elapsed (e.g., after food is completely digested). Al-
ternatively or additionally, the controller 180 may allow a
numerical value related to the user’s sleep state to be
gradually decreased and then again increased by a pre-
determined level when the user has a sleep for a certain
period of time, using a lunch time or the like. As such,
the numerical value related to the well driving may be
changed depending on a change in the user’s body state.
[0169] FIG. 6 is a flowchart illustrating an example of
a process in which a numerical value related to the well
driving is changed in a smart watch of a DSM system.
[0170] Referring to the example of FIG. 6, the controller
180 of the smart watch 100 senses that a predetermined
numerical value change situation has occurred so that a
numerical value related to the well driving is changed for
each situation (S600). For example, the numerical value
change situation may be a situation in which time elapses
or a situation in which a predetermined numerical value
related to the well driving is renewed.
[0171] In some implementations, the situation in which
the numerical value related to the well driving is renewed
may be a situation in which a state identical to the previ-
ously digitized user’s body state again occurs, i.e., when
the user has another meal (e.g., when the user has lunch
after the breakfast) or when the user exercises again
(e.g., when the user exercises again at lunch time after
the exercise before attendance at office). Alternatively,
the situation in which the numerical value related to well
driving is renewed may be a situation in which the user
has a short sleep of less than a predetermined time.
[0172] When the predetermined numerical value
change situation occurs, the controller 180 may change
the numerical value related to the well driving, deter-
mined for each situation, based on a pre-stored data or
user’s drowsiness characteristic (S602). For example,
the controller 180 may allow the numerical value related
to the well driving to be changed based on pre-stored
information on a time when the drowsiness generally oc-

curs for each situation. Here, the pre-stored information
may be usually information on an average time when the
drowsiness occurs after the user has a meal or takes
exercise. In this case, the controller 180 may allow the
numerical value related to the user’s meal or exercise to
be decreased for a predetermined time after the user has
a meal or takes exercise.
[0173] Alternatively or additionally, the controller 180
may use information on a user’s drowsiness character-
istic as the pre-stored information for changing the nu-
merical value related to the well driving. In some imple-
mentations, the user’s drowsiness characteristic may be
a characteristic that the user is more or less drowsy than
an average statistical value, with respect to a specific
situation (e.g., overeat, excessive exercise, insufficient
sleep, or the like). Alternatively or additionally, the user’s
drowsiness characteristic may be a characteristic related
to a time when the user’s drowsiness occurs with respect
to a specific situation.
[0174] The drowsiness characteristic may be decided
based on a result obtained by measuring a state in which
the user is actually drowsy. For example, in some imple-
mentations, when it is decided that the user is drowsy by
obtaining a user’s biological signal, the controller 180
may collect information related to the user’s drowsiness
characteristic, based on a currently measured user’s
state (e.g., an overeat state, an excessive exercise state,
a sleep deprivation state, or the like), and decide the us-
er’s drowsiness characteristic, based on the collected
information.
[0175] FIG. 7 is a flowchart illustrating details of an
example of an operation process of deciding a user’s
drowsiness characteristic in a smart watch of a DSM
system .
[0176] Referring to the example of FIG. 7, the controller
180 of the smart watch 100 determines whether the user
is drowsy by sensing a user’s state (S700). When it is
decided in step S700 that the user is drowsy, the con-
troller 180 checks, for each currently measured user’s
body state, a time elapsed from when each situation is
sensed to when the user’s drowsiness is sensed (S704).
[0177] As an example, if the state in which the user is
drowsy is sensed, the controller 180 may check whether
the user has a sleep for a certain period of time during
the time elapsed after the user wakes up. The controller
180 may identify a user’s meal time closest to the time
when the user’s drowsiness state is sensed, and meas-
ure a time elapsed until the user’s drowsiness state is
sensed after the user’s meal time. The controller 180 may
identify whether the user is in an overeat state. Alterna-
tively or additionally, when the user takes exercise before
the user’s drowsiness state is sensed, the controller 180
may decide whether the user takes excessive exercise,
and measure a time elapsed from when the user takes
exercise to when the user’s drowsiness state is started.
[0178] The controller 180 may collect these measured
results as information on the user’s drowsiness charac-
teristic. In some implementations, the time from when
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the user has a meal to when the user’s drowsiness state
is started may become a drowsiness characteristic relat-
ed to the user’s meal state. If the user overeats, informa-
tion on a drowsiness characteristic corresponding to the
overeat state may be collected. In a similar manner, in-
formation on a drowsiness characteristic related to the
user’s exercise state (e.g., a drowsiness characteristic
when the user takes excessive exercise) and a drowsi-
ness characteristic related to the user’s sleep state (e.g.,
a drowsiness characteristic when the user is in a sleep
deprivation state) may be collected. The information col-
lected as described above may be stored for each situ-
ation (S706), and be used as information for detecting
the user’s drowsiness characteristic.
[0179] In some implementations, in step S706, when
the information is collected more than a predetermined
amount of information, the controller 180 may calculate
an average time of the elapsed times for the respective
situations. The calculated average time may become, for
each situation, the drowsiness characteristic when the
user overeats or eats little, the drowsiness characteristic
when the user is in an excessive exercise state or an
exercise deprivation state, the drowsiness characteristic
when the user is in a sleep deprivation state or an ex-
cessive sleep state, etc. When the user’s drowsiness
characteristic is decided as described above, the con-
troller 180, in step S602, may allow the numerical value
related to the well driving to be changed depending on
the decided user’s drowsiness characteristic.
[0180] In some implementations, the controller 180
may allow the numerical value related to a specific situ-
ation to be changed based on a time corresponding to
the user’s drowsiness characteristic. For example, in
case of a user having a characteristic that the user is
frequently drowsy when one hour elapses after the user
overeats, the controller 180 may allow the numerical val-
ue related to a user’s meal state to be changed by re-
flecting the user’s drowsiness characteristic. In some im-
plementations, when it is decided that the user is not in
an overeating state, the controller 180 may allow the nu-
merical value related to the user’s meal for one hour to
be continuously decreased or decreased more quickly
than usual.
[0181] Although the foregoing descriptions have pro-
vided examples of the user’s drowsiness characteristic
related to the time when the user’s drowsiness occurs
and the time when a specific situation occurs, other im-
plementations are possible. For example, the user’s
drowsiness characteristic may be related to the number
of times that the user’s drowsiness has been detected.
That is, the controller 180 may sense a number of times
of the user’s drowsiness for a predetermined period (e.g.,
a day), and decide the user’s drowsiness characteristic,
based on the user’s body state for each situation and the
number of times of the user’s drowsiness.
[0182] For example, when the user is in the sleep dep-
rivation state, the controller 180 may measure a number
of times of the user’s drowsiness in the sleep deprivation

state by measuring the number of times of the user’s
drowsiness for the day. Alternatively or additionally, the
controller 180 may measure a number of times of the
user’s drowsiness in the overeat state, based on the
number of times of the user’s overeat state, which occurs
within the predetermined period, and the number of times
of the user’s drowsiness. In a similar manner, the con-
troller 180 may measure a number of times of the user’s
drowsiness in the excessive exercise state. The control-
ler 180 may decide a user’s state in which the user is
more or less drowsy than a general statistical value,
based on the result obtained by measuring the number
of times of the user’s drowsiness for each situation.
[0183] The controller 180 may allow the numerical val-
ue related to the well driving to be changed based on the
user’s drowsiness characteristic. In some implementa-
tions, when the user’s body state with respect to a specific
situation is decided as a user’s body state in which the
user is more drowsy than the general statistical value,
the controller 180 may allow the numerical value related
to the well driving to be decreased more quickly than the
speed at which the numerical value is generally de-
creased. As another example, when the user’s body state
is decided as a user’s body state in which the user is less
drowsy than the general statistical value, the controller
180 may allow the numerical value related to the well
driving to be decreased more slowly than the speed at
which the numerical value is generally decreased.
[0184] In some implementations, the controller 180 of
the smart watch 100 may repeatedly perform some proc-
esses (e.g., steps S400 and S402) when the user does
not drive the vehicle. For example, when the user’s body
state is changed as a new situation occurs, the numerical
values related to the well driving may be renewed ac-
cording to the change in the user’s body state. When it
is sensed that the user gets on the vehicle to drive the
vehicle, the controller 180 calculates a WDS, based on
the numerical values related to the well driving, which
have been calculated up to now. The controller 180 may
estimate a user’s drowsy driving possibility, based on the
calculated WDS, or allow at least one predetermined
drowsy driving prevention function to be performed under
a user’s selection, based on the estimated result.
[0185] FIG. 8 is a flowchart illustrating an example of
an operation process of estimating a user’s driving state,
based on numerical values obtained by estimating a us-
er’s body state, in a smart watch of a DSM system.
[0186] Referring to the example of FIG. 8, if it is deter-
mined that the user drives the vehicle after getting into
the vehicle, the controller 180 of the smart watch 100
may display a graphic object including a WDS as image
information, based on the numerical values determined
in steps S400 and S402. In some implementations, the
image information may be displayed on the display unit
151 of the smart watch 100 or the display unit 300 or
wind shield glass 302 provided in the vehicle.
[0187] In some implementations, in the graphic object,
the numerical values related to the well driving may be
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displayed in forms recognizable by the user. For exam-
ple, the numerical values related to the well driving may
be displayed in forms having different areas according
to a ratio included in the WDS, or be displayed in numbers
corresponding to the ratio included in the WDS. Thus,
the system may enable the user to identify numerical
values related to the respective situations in the display
WDS, and take an action for increasing the WDS.
[0188] In some implementations, the controller 180
may display a numerical value related to a specific situ-
ation to be distinguished from other numerical values.
For example, the controller 180 may display a graphic
object corresponding to the lowest numerical value
among the numerical values related to the well driving to
be distinguished from other numerical values, using an-
other color or highlight indication. For example, when the
user’s drowsy driving possibility estimated based on the
WDS is a predetermined level or more, the controller 180
displays the lowest numerical value to be distinguished
from other numerical values, so that the user can recog-
nize the greatest factor that may cause the user’s drowsy
driving.
[0189] In some implementations, the controller 180
may change the numerical values for each situation,
based on various situations that may occur while the user
is driving the vehicle (S802). For example, the numerical
values related to the well driving may be gradually de-
creased in proportion to a driving time, by reflecting con-
tinuous accumulation of fatigue, caused as the user
drives the vehicle. Alternatively or additionally, the nu-
merical values related to the well driving may be changed
based on a state in which the user takes a rest. Alterna-
tively or additionally, the numerical values related to the
well driving may be changed by reflecting a specific sit-
uation directly input from the user. Alternatively or addi-
tionally, when there is a user’s drowsiness characteristic
related to driving of the vehicle, the numerical values re-
lated to the well driving may be changed based on the
user’s drowsiness characteristic. Hereinafter, the oper-
ation process in which the controller 180 changes the
numerical values related to the well driving will be de-
scribed in detail with reference to FIG. 9.
[0190] In some implementations, in step S802, when
the numerical values related to the well driving are
changed, the WDS may be changed depending on the
changed numerical values. In this case, the controller
180 may estimate a user’s drowsy driving possibility,
based on the changed WDS (S804). For example, the
controller 180 may decide that the user’s drowsy driving
possibility is high as the WDS becomes low. When the
WDS decreases to less than a predetermined level, the
controller 180 may decide that the user’s drowsy driving
possibility is a predetermined level or more.
[0191] In some implementations, when it is decided in
step S804 that the user’s drowsy driving possibility is the
predetermined level or more, the controller 180 may con-
trol at least one predetermined user’s drowsy driving pre-
vention function to be performed under a user’s selection

(S808). The user’s drowsy driving prevention function
may be a function provided in the smart watch 100 or a
function using various kinds of devices provided in the
vehicle to interact with the vehicle.
[0192] For example, when it is decided that the user’s
drowsy driving possibility is high, the controller 180 may
change an environmental state of the vehicle in order to
prevent the user’s drowsy driving. In some implementa-
tions, the controller 180 may allow a predetermined
sound source for preventing the user’s drowsy driving to
be reproduced, or change window of the vehicle to be
opened or in a further opened state. Alternatively or ad-
ditionally, the controller 180 may control an illumination
inside the vehicle to be brighter or be changed as a light
source of another color.
[0193] In some implementations, the environmental
state of the vehicle may be changed based on pre-col-
lected environmental setting information. For example,
when the user drives the vehicle, the controller 180 may
detect whether the user is in an awakened state from the
obtained user’s biological information. When the user
drives the vehicle in the awakened state, the controller
180 may collect environmental setting information of the
vehicle. When the collected environmental setting infor-
mation are the same, the controller 180 may provide a
weight to the corresponding environmental setting infor-
mation.
[0194] As a part of the user’s drowsy driving prevention
function, the controller 180 may allow the environmental
state of the vehicle to be changed using any one of the
collected environmental setting information. For exam-
ple, the controller 180 may select the environmental set-
ting information in the order where the weight is high.
When it is decided that the user does not enter into the
awakened state, the controller 180 may allow the envi-
ronmental state of the vehicle to be changed based on
another environmental setting information. For example,
the controller 180 may decide whether the user enters
into the awakened state by obtaining the user’s biological
information. When the user enters into the awakened
state, the controller 180 may provide a greater weight to
the current environmental setting information of the ve-
hicle.
[0195] Alternatively or additionally, the controller 180
may allow vibration of a predetermined pattern to be out-
put as the user’s drowsy driving prevention function. The
vibration may be generated through the haptic module
153 provided in the smart watch 100, or be generated
through a vibration module provided in a seat of the ve-
hicle. In addition, the pattern of the vibration may be ir-
regular.
[0196] As the user’s drowsy driving prevention func-
tion, the controller 180 may perform a function of making
a call to a predetermined number. In this case, the con-
troller 180 may allow the user to select a person who
receives a call through image information displayed on
the display unit 151 or the display unit 300 or wind shield
glass 302 provided in the vehicle.
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[0197] In addition, as a part of the user’s drowsy driving
prevention function, the controller 180 may perform a
function of providing navigation information on a prede-
termined specific point. As an example, the specific point
refers to a point at which the user can take a rest for a
while, and may be information on an empty lot or parking
lot provided at a roadside, a resident building, or the like.
Here, the user may previously set information for select-
ing the specific point. In this case, the controller 180 may
select the specific point in the order where the shortest
distance or minimum time is taken about the current po-
sition of the vehicle, based on the information set by the
user, and output navigation information on the selected
specific point. Here, the navigation information may be
displayed through the display unit 151 or the display unit
300 or wind shield glass 302 provided in the vehicle.
[0198] In some implementations, the user’s drowsy
driving prevention function may be performed based on
a user’s selection. For example, the controller 180 may
display image information related to the performance of
the user’s drowsy driving prevention function on the dis-
play unit 151 or the like before the user’s drowsy driving
prevention function is performed, and allow the user’s
drowsy driving prevention function to be performed only
when there is a user’s selection through the image infor-
mation. In some implementations, the user’s drowsy driv-
ing prevention function may be provided in the form of
inviting or proposing the user, and be performed under
a user’s approval.
[0199] In some implementations, the controller 180
may set one or more steps in the performance of the
user’s drowsy driving prevention function; and allow dif-
ferent user’s drowsy prevention function to be performed
for the respective steps. For example, the controller 180
may divide the steps into three steps, and allow a function
having a strong drowsy driving prevention effect to be
performed as the WDS becomes low. In some implemen-
tations, when the WDS is slightly lower than a predeter-
mined level (corresponding to a predetermined first step),
the controller 180 may change the environmental state
of the vehicle, based on any one of the pre-collected en-
vironmental setting information. However, when the
WDS is further lowered (corresponding to a predeter-
mined second step), the controller 180 may allow a func-
tion of making a call to a predetermined number to be
performed as the corresponding user’s drowsy driving
prevention function. However, when the WDS is further
lowered (corresponding to a predetermined third step),
the controller 180 may allow a function of providing nav-
igation information on a predetermined specific point to
be performed.
[0200] In addition, the controller 180 may use the us-
er’s drowsiness characteristic in the decision of the user’s
drowsy driving possibility.
[0201] For example, the controller 180 may previously
estimate a time when it is highly likely that the user may
be drowsy, based on the previously detected user’s drow-
siness characteristic. In case of a user having a drowsi-

ness characteristic that the user is drowsy even after driv-
ing the vehicle for one hour, the controller 180 may decide
whether the user’s sleep is insufficient, based on the us-
er’s sleep time. When the user’s driving time exceeds
one hour in the state in which the user’s sleep is insuffi-
cient, the user’s drowsy driving possibility may be highly
estimated. Accordingly, in case of a user having the us-
er’s drowsy characteristic, the controller 180 may esti-
mate the time when one hour is elapsed after the user’s
driving is started as a time when the user’s drowsy driving
possibility is high, and allow a predetermined user’s
drowsy prevention function to be performed under a us-
er’s selection at the corresponding time.
[0202] Some of the processes (e.g., steps S800 to
S808) may be repeatedly performed while the user is
driving the vehicle. Accordingly, when a user’s state is
changed (e.g., when the user takes a rest), the WDS
renewed based on the changed state may be displayed
as image information in step S800.
[0203] In step S802, the numerical values related to
the well driving for each situation may be changed based
on various situations that may occur during the user’s
driving of the vehicle. Here, the situation in which the
numerical values related to the well driving for each sit-
uation may be varied. For example, the controller 180
may change the numerical values related to the well driv-
ing, based on time. The numerical values related to the
well driving may be changed based on the previously
detected user’s drowsiness characteristic. Alternatively
or additionally, the numerical value related to the well
driving may be changed based on various situations that
may occur while the user is driving the vehicle.
[0204] FIG. 9 is a flowchart illustrating an example of
a process of changing numerical values related to well
driving, based on the user’s drowsiness characteristic or
the presence of sensing of a user’s rest state, in a smart
watchof a DSM system.
[0205] Referring to the example of FIG. 9, the controller
180 of the smart watch 100 may measure a time elapsed
until the present time after the user’s driving of the vehicle
is started (S900). The controller 180 measures a time
elapsed until the present time after each situation related
to the numerical value is sensed (S902). The controller
180 changes the numerical value related to the well driv-
ing, based on the user’s drowsiness characteristic related
to the numerical value for each situation and the elapsed
times measured in steps S900 and S902 (S904).
[0206] For example, when the user drives the vehicle
in the state in which the user overeats, the controller 180
may determine the numerical value related to the ’meal’,
based on the time elapsed until the present time after the
user has a meal. When the user is frequently drowsy after
overeating, the controller 180 may allow the numerical
number related to the ’meal’ to be decreased more quick-
ly than usual. Alternatively or additionally, if the system
determines that the user is frequently drowsy after two
hours are elapsed from the time when the user has a
meal, the controller 180 may allow the numerical value
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related to the ’meal’ to be decreased more quickly than
usual at the time when the two hours are elapsed from
the time when the user has the meal.
[0207] In addition, when the numerical values related
to the well driving are changed, the controller 180 may
further consider a user’s drowsiness characteristic in the
user’s driving of the vehicle. For example, if the system
determines that the user driving the vehicle is more quick-
ly or more slowly drowsy in the overeating state, the con-
troller 180 may change the time when the speed at which
the numerical value related to the ’meal’ is changed, in
consideration of the user’s drowsiness characteristic. Al-
ternatively or additionally, the controller 180 may allow
the numerical value related to the well driving to be de-
creased more quickly or more slowly, in consideration of
the user’s drowsiness characteristic.
[0208] In some implementations, the controller 180
may sense whether the user takes a rest (S906). When
the user takes a rest, the controller 180 may change a
corresponding numerical value related to the well driving,
based on the user’s rest (S908). For example, when the
user has a sleep for a certain period of time or performs
stretching at an outside of the vehicle after stopping the
driving of the vehicle, the controller 180 may change nu-
merical values corresponding to the user’s sleep or
stretching.
[0209] In step S906, the controller 180 may decide
whether the user takes a rest that can have influence on
a well driving state. In some implementations, the con-
troller 180 may decide only the case where the user takes
a rest in the state in which the user stops the driving of
the vehicle as the rest state that can have influence on
the well driving state. In this case, the controller 180 may
change the corresponding numerical value related to the
well driving by reflecting the user’s rest state. The change
in the user’s situation that can have influence on the well
driving state may be previously determined. Accordingly,
the controller 180 may decide that the situation has oc-
curred based on peripheral situations, i.e., a driving state
of the vehicle, a result obtained by sensing a movement
of the vehicle, user’s biological information, and the like.
[0210] In some implementations, in step S908, the con-
troller 180 may change a numerical value corresponding
to the user’s rest state. For example, when the user takes
a rest for a certain period of time after stopping the driving
of the vehicle, the controller 180 a numerical value related
to the ’sleep’ to be increased to a predetermined level.
Alternatively or additionally, if the system detects that the
user performs light stretching at an outside of the vehicle,
the controller 180 may allow a numerical value related
to the ’exercise’ to be increased to a predetermined level.
Here, the controller 180 may recognize the state in which
the user performs the stretching at the outside of the ve-
hicle by sensing a movement state of the smart watch
100.
[0211] Although some examples have been descried
in which the numerical value related to a ’meal’ is deter-
mined when the user drives the vehicle in the overeating

state, numerical values related to other situations may
be changed in a similar manner. For example, similarly
to that described above, numerical values related to the
’exercise’ and numerical values related to the ’sleep’ may
also be changed. In various situations that may affect a
user’s well-driving, corresponding numerical values re-
lated to the well driving may be changed in a similar man-
ner based on changing conditions of the user.
[0212] As described above, the controller 180 of the
smart watch 100 according to some implementations
may change numerical values related to the well driving
by further considering various situations input from the
user. For example, the user may further input information
on a situation in which the user gets on the vehicle, a
situation in which the user is on night duty, or a specific
situation of the user’s body state, such as a disease. The
controller 180 may change the numerical values related
to the well driving by further taking into account the user’s
input information, and calculate a WDS, based on the
changed numerical values.
[0213] As described above, some examples of the op-
eration process of the smart watch 100 according to some
implementations has been described. In the following de-
scription, an example in which image information is dis-
played on the display unit 151 of the smart watch 100 or
the display unit 300 or wind shield glass 302 of the vehicle
will be described in detail.
[0214] FIG. 10 is an example of a view illustrating an
example in which a well driving score and estimated nu-
merical values are displayed in a smart watch according
to some implementations.
[0215] For example, based on the smart watch esti-
mating a user’s sleep, meal, and exercise states and nu-
merical values related to the respective states and ac-
cordingly calculating a WDS, the controller 180, as shown
in FIG. 10(a), may divide an area on the display unit 151
into an area 1000 for displaying the WDS and an area
1002 for displaying numerical values for each situation,
and allow numerical values to be displayed in each area.
The controller 180 may display numerical values 1012,
1022 and 1032 related to the well driving and graphic
objects 1010, 1020 and 1030 corresponding to related
situations near the respective numerical values 1012,
1022 and 1032, so that the user can recognize a numer-
ical value related to the well driving for each situation.
[0216] Thus, if the numerical values are respectively
related to user’s sleep, meal and exercise states, the
controller 180, as shown in FIG. 10(a), may display the
graphic object 1010 related to the user’s sleep state, the
graphic object 1020 related to the user’s meal state and
the graphic object 1030 related to the user’s exercise
state, and display the numerical values 1012, 1022 and
1032 respectively corresponding to the graphic objects
1010, 1020 and 1030. Accordingly, in some implemen-
tations, the user can recognize the numerical values
1012, 1022 and 1032 for each situation, based on the
numerical values 1012, 1022 and 1032 and the graphic
objects 1010, 1020 and 1030.
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[0217] In some implementations, the numerical values
1012, 1022 and 1023 for each situation or the WDS may
be displayed in various forms. FIGS. 10(b) and 10(c)
show such examples.
[0218] First, referring to FIG. 10(b), FIG. 10(a) shows
an example in which the numerical values 1012, 1022
and 1032 are displayed in the form of graphic objects
respectively having areas with different sizes according
to the sizes thereof.
[0219] For example, the controller 180 may display the
numerical values 1012, 1022 and 1032 in the form of
graphic objects respectively having areas with different
sizes in the area 1002 in which the numerical values are
displayed. In this case, the areas may be displayed in
different colors, and the colors may be determined based
on the sizes of the respective numerical values. Thus,
the user can intuitively recognize a situation related to
the lowest numerical value, based on the colors and/or
the areas.
[0220] FIG. 10(c) shows an example in which the WDS
is displayed in various forms. For example, the controller
180, as shown in FIG. 10(c), may display the WDS as a
graphic object 1050 obtained by using a state in which
liquid is filled in a container. In this case, the WDS may
be displayed as a level where the liquid is filled in the
container. As shown in FIG. 10(c), the level where the
liquid is filled in the container may be changed depending
on a change in the WDS. Accordingly, the user can more
intuitively recognize a change in the user’s well driving
state, based on the graphic object displaying the level
where the liquid is filled.
[0221] In some implementations, the controller 180 of
the smart watch 100 may perform not only image infor-
mation shown in FIG. 10 but also various functions for
preventing the user’s drowsy driving by interacting with
the vehicle.
[0222] FIGS. 11A and 11B are views illustrating an ex-
ample in which a smart watch operates by interacting
with a vehicle according to some implementations.
[0223] For example, the controller 180 of the smart
watch 100 may estimate a user’s drowsy driving proba-
bility, based on a WDS, and perform various functions
for preventing the user’s drowsy driving.
[0224] FIG. 11A illustrates an example in which an en-
vironmental setting information of the vehicle is changed
as an example of the user’s drowsy driving prevention
function. For example, as shown in FIG. 11A(a) before
the function of changing the environmental setting func-
tion of the vehicle is performed, the controller 180 may
display image information 1102 to be selected by the
user. For example, the image information 1102, as shown
in FIG. 11A(a), may be displayed in the HUD scheme
through a wind shield glass 1100 of the vehicle. Alterna-
tively or additionally, the image information 1102 may be
displayed on a predetermined display unit 1104.
[0225] In some implementations, the user may allow
the currently selected drowsy driving prevention function
to be performed by inputting a user’s selection with re-

spect to the image information. For example, the user’s
input, as shown in FIG. 11A(b), may be a user’s touch
input 1110 with respect to the display unit 151 of the
smart watch 100. Alternatively or additionally, the user’s
input may be the image information 1102 displayed on
the wind shield glass 1100 or a touch input with respect
to the display unit 1104 provided in the vehicle.
[0226] If the user’s input is sensed, the controller 180
may perform a user’s drowsy driving prevention function.
For example, the controller 180, as shown in FIG. 11A(a),
may perform a function of changing an environment of
the vehicle into a specific environmental setting state
(awaking setting). Alternatively or additionally, the con-
troller 180 may perform a function of making a call to a
specific telephone number or outputting a predetermined
irregular vibration. Alternatively or additionally, the con-
troller 180 may perform a function of providing navigation
information on a predetermined point at which the user
can take a rest.
[0227] In some implementations, these functions may
be determined depending on the level of a user’s drowsy
driving possibility. For example, the user’s drowsy driving
possibility may be determined based on a currently cal-
culated WDS. Therefore, when the WDS is lower than
that of ’40’ shown in FIG. 11A(b), the function selected
to prevent the user’s drowsy driving may be changed.
[0228] FIG. 11B shows such an example.
[0229] For example, when the WDS is further lowered
as shown in FIG. 11B(b), the controller 180 may deter-
mine that the user’s drowsy driving probability becomes
higher, and accordingly perform a user’s drowsy driving
prevention function. FIG. 11B(a) is an example of the
user’s drowsy driving prevention function selected in this
case, and shows that the function of providing navigation
information 1150 on a predetermined point at which the
user can take a rest is performed.
[0230] The navigation information 1150, as shown in
FIG. 11B(a), may be output through the display unit 1104
provided in the vehicle. However, the navigation infor-
mation 1150 may be displayed in the HUD scheme
through the wind shield glass 1100 of the vehicle. Alter-
natively or additionally, the navigation information 1150
may be displayed on the display unit 151 of the smart
watch 100.
[0231] In addition, the function shown in FIG. 11B(a)
may also be provided only when there is a user’s selec-
tion. For example, like the image information 1102 shown
in FIG. 11A(a), image information where the performance
of a corresponding function can be selected from the user
may also be displayed on the display unit 1104 provided
in the vehicle or the wind shield glass 1100 of the vehicle.
The function may be performed on when there is a user’s
response to the image information. The user’s response
may be performed as a user’s touch input with respect
to the smart watch 100.
[0232] FIG. 12 is a sketch illustrating an example in
which a smart watch displays information on user’s driv-
ing states collected for a predetermined time according
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to some implementations.
[0233] When the user ends driving of the vehicle, the
controller 180 of the smart watch 100 may sense the end
of the driving of the vehicle and store a result obtained
by measuring a user’s state change during the driving of
the vehicle. In some implementations, the state change
may be a result obtained by measuring a user’s biological
signal and/or information on a state in which the WDS is
changed. When there is a user’s request, the controller
180 may display the changed WDS and/or the measured
result on the display unit 151 of the smart watch 100 or
the display unit 300 or wind shield glass 302 provided in
the vehicle.
[0234] The controller 180 may provide information re-
lated to a time when the user drives the vehicle in a drow-
sy state by collecting the stored information for a prede-
termined period so that the user can be awakened. FIG.
12(a) shows an example in which a drowsy driving time
for the predetermined period and a safety driving time
calculated based on the drowsy driving time are dis-
played as image information.
[0235] In addition, the controller 180 may provide in-
formation obtained by analyzing the collected information
for each predetermined period, i.e., each week or month.
Alternatively or additionally, the controller 180 may pro-
vide information obtained by analyzing a number of times
of the user’s drowsy driving or a case where the user’s
drowsy driving possibility is a predetermined level or
more even though the user drives the vehicle without
falling asleep for each predetermined period. FIG. 12(b)
shows such an example.
[0236] Various implementations may be implemented
using a machine-readable medium having instructions
stored thereon for execution by a processor to perform
various methods presented herein. Examples of possible
machine-readable mediums include HDD(Hard Disk
Drive), SSD(Solid State Disk), SDD(Silicon Disk Drive),
ROM, RAM, CD-ROM, a magnetic tape, a floppy disk,
an optical data storage device, the other types of storage
mediums presented herein, and combinations thereof. If
desired, the machine-readable medium may be realized
in the form of a carrier wave (for example, a transmission
over the Internet). The processor may include the con-
troller 180 of the wearable device.
[0237] The foregoing implementations and advantag-
es are merely examples and are not to be construed as
limiting the present disclosure. The present teachings
can be readily applied to other types of apparatuses. This
description is intended to be illustrative, and not to limit
the scope of the claims. Many alternatives, modifications,
and variations will be apparent to those skilled in the art.
The features, structures, methods, and other character-
istics of some implementations described herein may be
combined in various ways to obtain additional and/or al-
ternative implementations.
[0238] As the present features may be embodied in
several forms without departing from the characteristics
thereof, it should also be understood that the above-de-

scribed implementations are not limited by any of the
details of the foregoing description, unless otherwise
specified, but rather should be construed broadly within
its scope as defined in the appended claims, and there-
fore all changes and modifications that fall within the
scope of the appended claims are possible.
[0239] The methods, techniques, systems, and appa-
ratuses described herein may be implemented in digital
electronic circuitry or computer hardware, for example,
by executing instructions stored in tangible computer-
readable storage media.
[0240] Apparatuses implementing these techniques
may include appropriate input and output devices, a com-
puter processor, and/or tangible computer-readable stor-
age media storing instructions for execution by a proc-
essor.
[0241] A process implementing techniques disclosed
herein may be performed by a processor executing in-
structions stored on a tangible computer-readable stor-
age medium for performing desired functions by operat-
ing on input data and generating appropriate output. Suit-
able processors include, by way of example, both general
and special purpose microprocessors. Suitable compu-
ter-readable storage devices for storing executable in-
structions include all forms of non-volatile memory, in-
cluding, by way of example, semiconductor memory de-
vices, such as Erasable Programmable Read-Only Mem-
ory (EPROM), Electrically Erasable Programmable
Read-Only Memory (EEPROM), and flash memory de-
vices; magnetic disks such as fixed, floppy, and remov-
able disks; other magnetic media including tape; and op-
tical media such as Compact Discs (CDs) or Digital Video
Disks (DVDs). Any of the foregoing may be supplement-
ed by, or incorporated in, specially designed application-
specific integrated circuits (ASICs).
[0242] Although the operations of the disclosed tech-
niques may be described herein as being performed in
a certain order and/or in certain combinations, in some
implementations, individual operations may be rear-
ranged in a different order, combined with other opera-
tions described herein, and/or eliminated, and desired
results still may be achieved. Similarly, components in
the disclosed systems may be combined in a different
manner and/or replaced or supplemented by other com-
ponents and desired results still may be achieved.

Claims

1. A driver state monitoring (DSM) system configured
to interact with a vehicle, the DSM system compris-
ing:

a wearable device (100) main body configured
to be worn by a user;
a display unit (151);
an information collection unit configured to col-
lect information related to a body state of the
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user; and
a controller (180) configured to:

sense at least two user’s physical condi-
tions based on the collected information;
decide a user’s body state for each of the
sensed user’s conditions based on the
sensed conditions;
convert the body states of the user related
to each of a plurality of the sensed condi-
tions into numerical values based on pre-
stored average values information of each
of the sensed conditions;
calculate a well driving score for the user
based on the numerical values that repre-
sents the body state of the user in context
of the sensed conditions, and
control at least one of the display unit (151)
or an image information output device to dis-
play the numerical values for each of the at
least two sensed conditions to be distin-
guished from each other so that the user
can recognize the numerical value of each
sensed condition, and to display the well-
driving score.

2. The DSM system of claim 1, wherein the pre-stored
average values information for the sensed condition
includes at least one of information obtained by
measuring a user’s average sleep time, information
obtained by measuring a user’s average meal size,
or information obtained by measuring a user’s aver-
age exercise quantity, and
wherein, the controller (180) is further configured to
determine, based on the sensed condition corre-
sponding to the user sleeping, the user having a
meal, or the user exercising, whether the user’s
sleep state, the user’s meal state, or the user’s ex-
ercise state is excessive or insufficient based on the
pre-stored information for the sensed condition, and
converts into a numerical value the user’s body state
for the respective condition based on determining
whether the user’s sleep state, the user’s meal state,
or the user’s exercise state is excessive or insuffi-
cient.

3. The DSM system of claim 2, wherein the pre-stored
average values information for the sensed condition
further includes information based on a driving be-
havior of the user corresponding to the body state
of the user.

4. The DSM system anyone of claims 2 to 3, wherein
the pre-stored average values information for the
sensed condition further includes at least one of pre-
viously collected information regarding an average
sleep time, an average meal size, or an average ex-
ercise quantity of a person whose age or body infor-

mation is determined to be relevant to the user, and
wherein the controller (180) is further configured to:

determine the existence of information obtained
by measuring the user’s average sleep time, the
user’s average meal size and the user’s average
exercise quantity exist; and
based on determining the existence of informa-
tion obtained by measuring the user’s average
sleep time, the user’s average meal size and the
user’s average exercise quantity exist, convert-
ing the user’s body state into a numerical value
based the previously collected information or
based on the measured information.

5. The DSM system anyone of claims 2 to 3, wherein
the controller (180) is further configured to convert
the user’s body state into a numerical value for the
sensed condition further based on a sleeping pattern
previously measured for the user.

6. The DSM system of claim 5, wherein the controller
(180) is further configured to, based on detecting the
user’s drowsy state,

collect information regarding, for each of a plu-
rality of the sensed conditions, a time from when
the sensed condition has ended to when the us-
er’s drowsy state is detected, and
determine the user’s drowsiness characteristic
for each of the sensed conditions by measuring
an average duration time for each of the sensed
conditions;
estimate a time when the user’s drowsiness
probability is high, based on the user’s drowsi-
ness characteristic and the time elapsed from
when the end of a specific condition is sensed;
and
perform at least one predetermined function for
preventing the user’s drowsy driving at the esti-
mated time,
wherein the sensed conditions includes at least
one of a condition corresponding to the user hav-
ing a meal, the user exercising, or the user sleep-
ing.

7. The DSM system of claim 6, wherein the function of
preventing the user’s drowsy driving includes at least
one of controlling an audio output unit provided in
the vehicle to reproduce a predetermined sound
source, providing navigation information on a prede-
termined specific point through a display unit (151)
provided in the vehicle, or controlling a light source
of the vehicle.

8. The DSM system of claim 6, wherein the function of
preventing the user’s drowsy driving includes chang-
ing an environmental state of the vehicle to a partic-
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ular setting among a plurality of settings that are in-
dicated in pre-collected setting information,
wherein the pre-collected setting information in-
cludes environmental setting information of the ve-
hicle that was collected based on the controller (180)
determining that the user was driving the vehicle in
an awakened state.

9. The DSM system of claim 8, wherein, the controller
(180) is further configured to:

determine whether the user’s body state is con-
verted into the awakened state subsequent to
the environmental state of the vehicle being
changed to the particular setting , and
based on determining whether the user’s body
state is converted into the awakened state sub-
sequent to the environmental state of the vehicle
being changed to the particular setting, change
the environmental state of the vehicle to another
setting or to indicate a weight of the particular
setting in the pre-collected setting information.

10. The DSM system of claim 9, wherein the controller
(180) is further configured to change the environ-
mental state of the vehicle to another setting by se-
lecting a setting from the pre-collected environmen-
tal setting information in order of highest weight.

11. The DSM system of claim 1, wherein the controller
(180) is further configured to:

determine whether the user is in a rest state
based on a state of the vehicle, and
based on determining that the user is in the rest
state, change the numerical value correspond-
ing to the user’s rest state.

12. The DSM system of claim 11, wherein the controller
(180) is further configured to:

determine whether the user’s rest state is related
to the user’s sleep time or the user’s exercise
quantity, based on at least one of the user’s bi-
ological information or the user’s body posture
change information when the driving of the ve-
hicle is stopped, and
change at least one of the numerical values re-
lated to the user’s sleep time or the user’s exer-
cise quantity, based on the determined rest
state.

13. The DSM system of claim 1, wherein the controller
(180) is further configured to:

estimate a user’s drowsy driving probability
based on the well driving score, and
based on the user’s drowsy driving probability

satisfying a predetermined level, perform at
least one of the predetermined functions for pre-
venting the user’s drowsy driving.

14. The DSM system of claim 1, wherein the controller
(180) is further configured to display, on the display
unit(151) and based on determining that the driving
of the vehicle is ended, a result obtained by meas-
uring a change in the user’s body state during driving
of the vehicle, and
wherein the change in the user’s body state is meas-
ured based on sensing a biological signal of the user.

15. A vehicle comprising:
a driver state monitoring (DSM) system of any of
claims 1 to 14, configured to perform operations that
include:

sensing a physical condition of a user based on
environmental information collected around the
user;
collecting, by a wearable device (100) worn by
the user, information related to the user’s body
state;
determining the body state of the user based on
the sensed condition of the user and the infor-
mation related to the user’s body state;
converting the determined body state of the user
into a numerical value that represents the body
state of the user in context of the sensed condi-
tion, based on pre-stored information for the
sensed condition;
calculating a well driving score for the user
based on the numerical value that represents
the body state of the user in context of the
sensed condition.

Patentansprüche

1. Fahrerzustandsüberwachungs-, DSM, System, das
zur Interaktion mit einem Fahrzeug eingerichtet ist,
wobei das DSM-System umfasst:

einen Hauptkörper einer tragbaren Vorrichtung
(100), der eingerichtet ist, um von einem Benut-
zer getragen zu werden;
eine Anzeigeeinheit (151);
eine Informationssammeleinheit, die zum Sam-
meln von Information in Bezug auf einen Kör-
perzustand des Benutzers eingerichtet ist; und
eine Steuerung (180), die eingerichtet ist zum:

Erfassen von mindestens zwei physischen
Zuständen des Benutzers basierend auf der
gesammelten Information;
Bestimmen eines Körperzustands des Be-
nutzers für jeden der erfassten Zustände
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des Benutzers basierend auf den erfassten
Zuständen;
Umwandeln der Körperzustände des Be-
nutzers in Bezug auf jeden einer Mehrzahl
der erfassten Zustände in numerische Wer-
te basierend auf einer vorab gespeicherten
Durchschnittswertinformation von jedem
der erfassten Zustände;
Berechnen einer Fahrbewertung für den
Benutzer basierend auf den numerischen
Werten, die den Körperzustand des Benut-
zers darstellen, im Kontext der erfassten
Zustände, und
Steuern mindestens einer der Anzeigeein-
heit (151) oder einer Bildinformationsaus-
gabevorrichtung, um die numerischen Wer-
te für jeden der mindestens zwei erfassten
Zustände anzuzeigen, die voneinander un-
terschieden werden sollen, so dass der Be-
nutzer den numerischen Wert jedes erfass-
ten Zustands erkennen kann, und die Fahr-
bewertung anzuzeigen.

2. DSM-System nach Anspruch 1, wobei die vorab ge-
speicherte Durchschnittswertinformation für den er-
fassten Zustand mindestens eine von einer Informa-
tion enthält, die durch Messen einer durchschnittli-
chen Schlafzeit des Benutzers erhalten wird, einer
Information, die durch Messen einer durchschnittli-
chen Mahlzeitgröße des Benutzers erhalten wird,
oder einer Information, die durch Messen eines
durchschnittlichen Trainingsumfangs des Benutzers
erhalten wird, und
wobei die Steuerung (180) ferner eingerichtet ist,
um, basierend auf dem erfassten Zustand, dement-
sprechend der Benutzer schläft, der Benutzer eine
Mahlzeit zu sich nimmt oder der Benutzer trainiert,
zu bestimmen, ob der Schlafzustand des Benutzers,
der Mahlzeitzustand des Benutzers oder der Trai-
ningszustand des Benutzers basierend auf der vor-
ab gespeicherten Information für den erfassten Zu-
stand übermäßig oder unzureichend ist, und den
Körperzustand des Benutzers für den jeweiligen Zu-
stand basierend auf der Bestimmung, ob der Schlaf-
zustand des Benutzers, der Mahlzeitzustand des
Benutzers oder der Trainingszustand des Benutzers
übermäßig oder unzureichend ist, in einen numeri-
schen Wert umwandelt.

3. DSM-System nach Anspruch 2, wobei die vorab ge-
speicherte Durchschnittswertinformation für den er-
fassten Zustand ferner Information basierend auf ei-
nem Fahrverhalten des Benutzers entsprechend
dem Körperzustand des Benutzers enthält.

4. DSM-System nach einem der Ansprüche 2 bis 3,
wobei die vorab gespeicherte Durchschnittswertin-
formation für den erfassten Zustand ferner mindes-

tens eine der vorab gesammelten Informationen in
Bezug auf eine durchschnittliche Schlafzeit, eine
durchschnittliche Mahlzeitgröße oder einen durch-
schnittlichen Trainingsumfang einer Person um-
fasst, deren Alter oder Körperinformation als für den
Benutzer relevant bestimmt wird, und
wobei die Steuerung (180) ferner eingerichtet ist
zum:

Bestimmen des Vorliegens von Information, die
durch Messen der durchschnittlichen Schlafzeit
des Benutzers, der durchschnittlichen Mahlzeit-
größe des Benutzers und des durchschnittli-
chen Trainingsumfangs des Benutzers erhalten
wird; und
basierend auf der Bestimmung des Vorliegens
von Information, die durch Messen der durch-
schnittlichen Schlafzeit des Benutzers, der
durchschnittlichen Mahlzeitgröße des Benut-
zers und des durchschnittlichen Trainingsum-
fangs des Benutzers erhalten werden, Umwan-
deln des Körperzustands des Benutzers in ei-
nen numerischen Wert basierend auf der vorab
gesammelten Information oder basierend auf
der gemessenen Information.

5. DSM-System nach einem der Ansprüche 2 bis 3,
wobei die Steuerung (180) ferner eingerichtet ist zum
Umwandeln des Körperzustands des Benutzers in
einen numerischen Wert für den erfassten Zustand,
ferner basierend auf einem Schlafmuster, das vorher
für den Benutzer gemessen wurde.

6. DSM-System nach Anspruch 5, wobei die Steuerung
(180), basierend auf einem Erkennen des Schläfrig-
keitszustands des Benutzers, ferner eingerichtet ist
zum:

Sammeln von Information, für jeden aus einer
Mehrzahl von erfassten Zuständen, in Bezug
auf einen Zeitpunkt, von dem an der erfasste
Zustand beendet ist, bis zu dem Zeitpunkt, an
dem der Schläfrigkeitszustand des Benutzers
erkannt wird, und Bestimmen der Schläfrigkeit-
scharakteristik des Benutzers für jeden der er-
fassten Zustände durch Messen einer durch-
schnittlichen Zeitdauer für jeden der erfassten
Zustände;
Schätzen eines Zeitpunkts, wenn die Schläfrig-
keitswahrscheinlichkeit des Benutzers hoch ist,
basierend auf der Schläfrigkeitscharakteristik
des Benutzers, und der Zeit, die seit dem Erfas-
sen des Endes eines bestimmten Zustands ver-
strichen ist; und
Durchführen mindestens einer vorbestimmten
Funktion, um zu verhindern, dass der Benutzer
zu dem geschätzten Zeitpunkt schläfrig fährt,
wobei die erfassten Zustände mindestens einen
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Zustand umfassen, dementsprechend der Be-
nutzer eine Mahlzeit zu sich nimmt, der Benutzer
trainiert oder der Benutzer schläft.

7. DSM-System nach Anspruch 6, wobei die Funktion
zum Verhindern des schläfrigen Fahrens des Benut-
zers mindestens eines von einem Steuern einer Au-
dioausgabeeinheit, die in dem Fahrzeug vorgese-
hen ist, um eine vorbestimmte Klangquelle wieder-
zugeben, einem Bereitstellen von Navigationsinfor-
mation zu einem vorbestimmten spezifischen Punkt
durch eine Anzeigeeinheit (151), die in dem Fahr-
zeug vorgesehen ist, oder einem Steuern einer Licht-
quelle des Fahrzeugs umfasst.

8. DSM-System nach Anspruch 6, wobei die Funktion
zum Verhindern des schläfrigen Fahrens des Benut-
zers ein Ändern eines Umgebungszustands des
Fahrzeugs auf eine bestimmte Einstellung unter ei-
ner Mehrzahl von Einstellungen, die in vorab gesam-
melter Einstellungsinformation angegeben sind, um-
fasst,
wobei die vorab gesammelte Einstellungsinformati-
on eine Umgebungseinstellungsinformation des
Fahrzeugs enthält, die darauf basierend gesammelt
wurde, dass die Steuerung (180) bestimmt, dass der
Benutzer das Fahrzeug in einem wachen Zustand
fuhr.

9. DSM-System nach Anspruch 8, wobei die Steuerung
(180) ferner eingerichtet ist zum:

Bestimmen, ob der Körperzustand des Benut-
zers in den wachen Zustand umgewandelt wird,
nachdem der Umgebungszustand des Fahr-
zeugs auf die bestimmte Einstellung geändert
wurde, und,
basierend auf der Bestimmung, ob der Körper-
zustand des Benutzers in den wachen Zustand
umgewandelt wird, nachdem der Umgebungs-
zustand des Fahrzeugs in die bestimmte Ein-
stellung geändert wurde, Ändern des Umge-
bungszustands des Fahrzeugs in eine andere
Einstellung oder Angeben eines Gewichts der
bestimmten Einstellung in der vorab gesammel-
ten Einstellungsinformation.

10. DSM-System nach Anspruch 9, wobei die Steuerung
(180) ferner eingerichtet ist, um den Umgebungszu-
stand des Fahrzeugs in eine andere Einstellung zu
ändern, indem eine Einstellung aus der vorab ge-
sammelten Umgebungseinstellungsinformation in
der Reihenfolge des höchsten Gewichts ausgewählt
wird.

11. DSM-System nach Anspruch 1, wobei die Steuerung
(180) ferner eingerichtet ist zum:

Bestimmen, ob sich der Benutzer in einem Ru-
hezustand befindet, basierend auf einem Zu-
stand des Fahrzeugs, und,
basierend auf der Bestimmung, dass sich der
Benutzer im Ruhezustand befindet, Ändern des
numerischen Werts entsprechend dem Ruhe-
zustand des Benutzers.

12. DSM-System nach Anspruch 11, wobei die Steue-
rung (180) ferner eingerichtet ist zum:

Bestimmen, ob der Ruhezustand des Benutzers
mit der Schlafzeit des Benutzers oder dem Trai-
ningsumfang des Benutzers in Bezug steht, ba-
sierend auf mindestens einer der biologischen
Information des Benutzers oder der Körperhal-
tungsänderungsinformation des Benutzers,
wenn das Fahren des Fahrzeugs angehalten
wird, und
Ändern von mindestens einem der numerischen
Werte in Bezug auf die Schlafzeit des Benutzers
oder den Trainingsumfang des Benutzers ba-
sierend auf dem bestimmten Ruhezustand.

13. DSM-System nach Anspruch 1, wobei die Steuerung
(180) ferner eingerichtet ist zum:

Schätzen einer Wahrscheinlichkeit eines schläf-
rigen Fahrens des Benutzers basierend auf der
Fahrbewertung und,
basierend auf der Wahrscheinlichkeit eines
schläfrigen Fahrens des Benutzers, die ein vor-
bestimmtes Niveau erfüllt, Durchführen mindes-
tens einer der vorbestimmten Funktionen, um
ein schläfriges Fahren des Benutzers zu verhin-
dern.

14. DSM-System nach Anspruch 1, wobei die Steuerung
(180) ferner eingerichtet ist zum Anzeigen eines Er-
gebnisses, das durch Messen einer Änderung in
dem Körperzustand des Benutzers während der
Fahrt des Fahrzeugs erhalten wird, auf der Anzei-
geeinheit (151) und basierend auf der Bestimmung,
dass das Fahren des Fahrzeugs beendet ist, und
wobei die Änderung des Körperzustands des Benut-
zers basierend auf einer Erfassung eines biologi-
schen Signals des Benutzers gemessen wird.

15. Fahrzeug umfassend:
ein Fahrerzustandsüberwachungs-, DSM, System
nach einem der Ansprüche 1 bis 14, das zum Aus-
führen von Betriebsvorgängen eingerichtet ist, die
umfassen:

Erfassen eines physischen Zustands eines Be-
nutzers basierend auf Umgebungsinformation,
die um den Benutzer herum gesammelt wurde;
Sammeln von Information in Bezug auf den Kör-
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perzustand des Benutzers durch eine vom Be-
nutzer getragene tragbare Vorrichtung (100);
Bestimmen des Körperzustands des Benutzers
basierend auf dem erfassten Zustand des Be-
nutzers und der Information in Bezug auf den
Körperzustand des Benutzers;
Umwandeln des bestimmten Körperzustands
des Benutzers in einen numerischen Wert, der
den Körperzustand des Benutzers darstellt, im
Kontext des erfassten Zustands, basierend auf
vorab gespeicherter Information für den erfass-
ten Zustand;
Berechnen einer Fahrbewertung für den Benut-
zer basierend auf dem numerischen Wert, der
den Körperzustand des Benutzers darstellt, im
Kontext des erfassten Zustands.

Revendications

1. Système de surveillance d’état de conducteur (DSM)
conçu pour interagir avec un véhicule, le système
DSM comprenant :

un corps principal de dispositif vestimentaire
(100) conçu pour être porté par un utilisateur ;
une unité d’affichage (151) ;
une unité de collecte d’informations conçue pour
collecter des informations concernant un état
corporel de l’utilisateur ; et
un organe de commande (180) conçu pour :

détecter au moins deux états de santé phy-
sique de l’utilisateur sur la base des infor-
mations collectées ;
choisir un état corporel d’utilisateur pour
chacun des états de santé de l’utilisateur
détectés sur la base des états de santé
détectés ;
convertir les états corporels de l’utilisateur
liés à chaque état de santé détecté de la
pluralité d’états de santé détectés en des
valeurs numériques sur la base d’informa-
tions de valeurs moyennes pré-mémori-
sées de chacun des états de santé
détectés ;
calculer une note de bonne conduite pour
l’utilisateur sur la base des valeurs numéri-
ques qui représentent l’état corporel de l’uti-
lisateur dans le contacte des états de santé
détectés, et
commander au moins l’unité d’affichage
(151) et/ou un dispositif de sortie d’informa-
tions d’image pour afficher les valeurs nu-
mériques pour chacun desdits états de san-
té détectés devant être différents des uns
des autres de sorte que l’utilisateur puisse
reconnaître la valeur numérique de chaque

état détecté, et pour afficher la note de bon-
ne conduite.

2. Système DSM selon la revendication 1, les informa-
tions de valeurs moyennes pré-mémorisées pour
l’état de santé détecté comprenant au moins une
informations obtenue par la mesure d’une durée
moyenne de sommeil de l’utilisateur, des informa-
tions obtenues par mesure d’une taille de repas
moyenne de l’utilisateur ou des informations obte-
nues par mesure d’une quantité d’exercice physique
moyenne de l’utilisateur, et
l’organe de commande (180) étant en outre conçu
pour déterminer, sur la base de l’état de santé dé-
tecté correspondant à l’utilisateur qui dort, qui mange
ou qui fait de l’exercice physique si son état de som-
meil, de repas ou d’exercice est excessif ou insuffi-
sant sur la base des informations pré-mémorisées
pour l’état de santé détecté, et convertir en une va-
leur numérique l’état corporel de l’utilisateur pour
l’état de santé respectif sur la base de la détermina-
tion si l’état de sommeil de l’utilisateur, l’état de repas
de l’utilisateur et l’état d’exercice de l’utilisateur est
excessif ou insuffisant.

3. Système DSM selon la revendication 2, les informa-
tions de valeurs moyennes pré-mémorisées pour
l’état de santé détecté comprenant en outre des in-
formations sur la base d’un comportement de con-
duite de l’utilisateur correspondant à l’état corporel
de l’utilisateur.

4. Système DSM selon l’une quelconque des revendi-
cations 2 à 3, les informations de valeurs moyennes
pré-mémorisées pour l’état de santé détecté com-
prenant en outre au moins l’une des informations
collectées au préalable concernant une durée de
sommeil moyenne, une taille de repas moyenne, ou
une quantité moyenne d’exercice d’une personne
dont l’âge ou les informations concernant son corps
sont déterminés comme étant pertinentes pour l’uti-
lisateur, et
l’organe de commande (180) étant en outre conçu
pour :

déterminer l’existence d’informations obtenues
par la mesure d’une durée moyenne de sommeil
de l’utilisateur, d’une taille de repas moyenne
de l’utilisateur et d’une quantité d’exercice phy-
sique moyenne de l’utilisateur, et
en fonction de la détermination de l’existence
des informations obtenues par la mesure d’une
durée moyenne de sommeil de l’utilisateur,
d’une taille de repas moyenne de l’utilisateur et
d’une quantité d’exercice physique moyenne de
l’utilisateur, convertir l’état corporel de l’utilisa-
teur en une valeur numérique en fonction des
informations collectées au préalable ou sur la
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base des informations mesurées.

5. Système DSM selon l’une quelconque des revendi-
cations 2 à 3, l’organe de commande (180) étant en
outre conçu pour convertir l’état corporel de l’utilisa-
teur en une valeur numérique pour l’état de santé
détecté sur la base d’un rythme de sommeil mesuré
au préalable pour l’utilisateur.

6. Système DSM selon la revendication 5, l’organe de
commande (180) étant en outre conçu pour, sur la
base de la détection d’un état de somnolence de
l’utilisateur,
collecter des informations concernant, pour chaque
état de santé détecté parmi la pluralité d’états dé-
tectés, le moment entre l’état de santé détecté est
terminé et celui où l’état de somnolence de l’utilisa-
teur est détecté, et
déterminer la caractéristique de somnolence de l’uti-
lisateur pour chacun des états de santés détectés
par mesure d’une durée moyenne pour chacun des
états de santés détectés ;
estimer le moment où la probabilité de somnolence
de l’utilisateur est élevée, en fonction de la caracté-
ristique de sa somnolence et le moment à partir d’où
la fin d’un état de santé spécifique est détectée ; et
effectuer au moins une fonction prédéfinie pour évi-
ter la somnolence au volant de l’utilisateur au mo-
ment estimé,
les états de santé détectés comprenant au moins un
état de santé correspondant à l’utilisateur prenant
un repas, faisant de l’exercice physique ou dormant.

7. Système DSM selon la revendication 6, la fonction
pour éviter la somnolence au volant de l’utilisateur
consistant au moins à commander une unité de sor-
tie audio dans le véhicule pour reproduire une source
sonore prédéfinie, à fournir des informations de na-
vigation à un point spécifique prédéfini par l’intermé-
diaire d’une unité d’affichage (151) disposée dans
le véhicule, ou à commander une source de lumière
dans le véhicule.

8. Système DSM selon la revendication 6, la fonction
pour éviter la somnolence au volant de l’utilisateur
consistant à modifier un état environnemental du vé-
hicule en un réglage particulier parmi une pluralité
de réglages qui sont indiqués dans les informations
de réglage collectées au préalable,
les informations de réglage collectées au préalable
comprenant des informations de réglage environne-
mentales du véhicule qui ont été collectées sur la
base de l’organe de commande (180) déterminant
que l’utilisateur était en train de conduire le véhicule
dans un état d’éveil.

9. Système DSM selon la revendication 8, l’organe de
commande (180) étant en outre conçu pour :

déterminer si l’état corporel de l’utilisateur est
converti en un état d’éveil subséquent à l’état
environnemental du véhicule modifié en un ré-
glage particulier, et
sur la base de la détermination que l’état corpo-
rel de l’utilisateur est converti en l’état d’éveil
subséquent à l’état environnemental du véhicu-
le modifié en un réglage particulier, modifier
l’état environnemental du véhicule en un autre
réglage ou indiquer une pondération du réglage
particulier dans les informations de réglage col-
lectées au préalable.

10. Système DSM selon la revendication 9, l’organe de
commande (180) étant en outre conçu pour modifier
l’état environnemental du véhicule en un autre ré-
glage par sélection d’un réglage parmi les informa-
tions de réglage environnementales collectées au
préalable par ordre décroissant en termes de pon-
dération.

11. Système DSM selon la revendication 1, l’organe de
commande (180) étant en outre conçu pour :

déterminer si l’utilisateur est dans un état de re-
pos en fonction d’un état du véhicule, et
en fonction de la détermination que l’utilisateur
est dans un état de repos, modifier la valeur nu-
mérique correspondant à l’état de repos de l’uti-
lisateur.

12. Système DSM selon la revendication 11, l’organe de
commande (180) étant en outre conçu pour :

déterminer si l’état de repos de l’utilisateur est
lié à la durée de sommeil de l’utilisateur ou à la
quantité d’exercice physique de l’utilisateur, en
fonction d’au moins l’une des informations bio-
logiques de l’utilisateur ou les informations de
changement de position corporelle de l’utilisa-
teur lorsque la conduite du véhicule est inter-
rompue, et
modifier au moins l’une des valeurs numériques
liées à la durée de sommeil de l’utilisateur ou à
la quantité d’exercice physique de l’utilisateur,
en fonction de l’état de repos déterminé.

13. Système DSM selon la revendication 1, l’organe de
commande (180) étant en outre conçu pour :

estimer une probabilité de somnolence au vo-
lant en fonction d’une note de bonne conduite, et
en fonction de la probabilité de somnolence au
volant de l’utilisateur satisfaisant un niveau pré-
défini, effectuer au moins l’une des fonctions
pour éviter la somnolence au volant de l’utilisa-
teur.
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14. Système DSM selon la revendication 1, l’organe de
commande (180) étant en outre conçu pour afficher,
sur l’unité d’affichage (151) et en fonction de la dé-
termination que la conduite du véhicule a pris fin, un
résultat obtenue par mesure d’une modification de
l’état corporel de l’utilisateur pendant la conduite du
véhicule, et
la modification de l’état corporel de l’utilisateur étant
mesurée sur la base de la détection d’un signal bio-
logique de l’utilisateur.

15. Véhicule comprenant :
un système de surveillance d’état de conducteur
(DSM) selon l’une quelconque des revendications
précédentes 1 à 14, conçu pour effectuer des opé-
rations qui consistent à :

détecter un état physique d’un utilisateur en
fonction d’informations environnementales col-
lectées autour de l’utilisateur ;
collecter par un dispositif vestimentaire (100)
porté par l’utilisateur, des informations concer-
nant l’état corporel de l’utilisateur ;
déterminer l’état corporel de l’utilisateur en fonc-
tion de l’état de santé détecté de l’utilisateur et
les informations concernant l’état corporel de
l’utilisateur ;
convertir l’état corporel déterminé de l’utilisateur
en une valeur numérique qui représente l’état
corporel de l’utilisateur dans le contacte de l’état
de santé détecté, en fonction des informations
pré-mémorisées pour l’état de santé détecté ;
calculer une note de bonne conduite pour l’uti-
lisateur en fonction de la valeur numérique qui
représente l’état corporel de l’utilisateur dans le
contexte de l’état de santé détecté.
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