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[DESCRI PTI ON]
[I nvention Title]
VEARABLE DEVI CE FOR GENERATI NG | MAGE SI GNAL, AND SYSTEM

FOR CONTROLLI NG SAME

[Technical Field]

The present disclosure relates to a wearabl e devi ce for
generating an i mage signal, and a systemfor controlling the
sanme, and nore particularly, to a wearabl e devi ce connected to
a user bionetric state neasurenent device to capture an i mage
of a certain place or situation, and a system for renotely
controlling the wearabl e device and the user bionetric state
measur enent device in real tine.

[Background Art]

Recently, wearable devices have energed. Wear abl e
devi ces have general | y appearedi nthe formof gl asses connect ed
t o smart phones or as bands wornonthewi st and, i nrecent years
have al so been able to operate i ndependently of smartphones.

Further, as the wearabl e device-rel ated technol ogy has
been devel oped, wearabl e devices may be inplenented to have
ot her shapes, such as a helnmet worn on the head, in addition
to glasses or a band worn on the wi st.

Meanwhi | e, when an acci dent such as a fire or an injury
inarenpoteareaoccurs, inthecaseof anaffectedpersonwaiting
for rescue or arescuer about to enter the scene of the acci dent
to aid the affected person, accurate judgnent regarding the
current status of the event havi ng caused t he acci dent or ri sks
which wi Il be faced by rescuers, as well as the current status
of the affected person, may be required to prevent further
damage fromoccurring and to allow the affected person to be
safely rescued.

For exanpl e, whenafirehasoccurredinthem ddl estories
of a building consisting of a plurality of stories, in order
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for a person renoved fromthe scene of the fire by a certain
di stance to save another person in danger in the fire scene,
t he person needs to judge a situation at the scene of the fire
accurately to determ ne a safe, quick rescue nethod, and may
determ ne the current state of the person at the scene of the
fire accurately to determ ne a precise rescue tine.

In general, a person distant from an endangered person
may use cell phones or radios to receive information on the
surroundi ngs or physical condition of the endangered person.
However, these nethods are difficult to use in the case that
urgent rescueisrequiredinthe above-nmentionedfireor injury
situation, aswell asinthecasethat it isinpossibletoperform
renot e conmuni cati ons or performeconmuni cations in real tine,
orifitisonly possibletotransmt informationregardingthe
situationw th audi o or visual data. Thus, it may be difficult
to accurately send information on the surroundi ngs or physi cal
condition of an endangered person to others over a |ong
di st ance.

As a concrete exanple of such a situation, accidents
occurred because, when rescuers entered the Wrld Trade Tower
in the Sept. 11 terrorist attacks and rescued people in the
accident situation, accurate information regarding the
situation at the site and the current status of endangered
per sons was not sent to arescue center, suchthat the rescuers,
as well as people at the site of the accident, were i n danger,
or died.

As descri bed above, event s and acci dents conti nuetooccur
around us. In addition, even though informationregardingthe
physi cal condition or surroundi ngs of endanger ed persons needs
to be frequently sent to others in a renote location, a
technol ogy for a person distant froman endangered person to
accurately determne the situation in the surroundi ngs or
physi cal condition of endangered persons does not exist.

Page 2



10

15

20

25

30

Thus, as a net hod f or sol vi ng such a probl em a need exi sts
for ameans for enabling apersonina predeterm ned environnent
to accurately transmt his or her situation or physical
condition to a person at a distant | ocation using inmges. OOn
the other hand, there is a demand for a neans for enabling a
person at a distant |ocation to free a specific person froma
pr edet er mi ned envi ronment or to accurately confirminformation
ont he surroundi ngs or physi cal condition of the specific person
in order to aid the specific person.

[Di scl osure]
[Techni cal Probl eml

An aspect of the present disclosure nmay provide a
bi onetri c st ate nmeasur enment devi ce whi ch nay accur at el y neasure
the current state of auser by detecting auser bionetric signal
to solve the above-nentioned problem

Anot her aspect of the present disclosure may provide a
wear abl e devi ce whi ch may capt ure an i mage and performw rel ess
communi cati ons, based on a user bionetric signal neasured by
a bionetric state neasurenent device, to solve the
above-nenti oned probl em

Anot her aspect of the present disclosure may provide a
systemwhich may nonitor a user in a renote location in rea
time by collectively controlling the wearabl e device and t he
bi onetri c st ate measur enent devi ceto sol vethe above-nenti oned
probl em

Anot her aspect of the present disclosure may provide a
system which may detect a specific individual's bionetric
signal using the bionetric state neasurenent device, nmay
capture an image of the specific individual's surroundings,
based on the nmeasured bionetric signal, and may transmt the
measured bionetric signal and the captured image to a person
inarenote | ocation, to solve the above-nenti oned probl em by
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al I owi ng nonitoring of the specific individual by the person
in the renpte | ocation.

Techni cal tasks obtai nable fromthe present disclosure
may be not limted to the above-nentioned technical tasks.
O her unnentioned technical tasks can be clearly understood
fromthe foll ow ng description by those of ordinary skill in
the technical field to which the present disclosure pertains.

[Techni cal Sol ution]

According to an aspect of the present disclosure, a
wear abl e devi ce generating a user surroundi ngs i mage signal in
a w rel ess communi cati ons systemmay i ncl ude: a franme unit worn
on the body of a user; an i mage pick-up unit capturing a user
surroundi ngs inmage; a battery unit supplying power to the
wear abl e devi ce; a Long-Term Evol ution (LTE) comruni cati ons
nodul e enbedded i n t he wear abl e devi ce, and di rectly connect ed
to at |east one external device to transmt and receive a
communi cations signal; a voice signal input/output wunit
receiving a voice signal tobetransmttedto the at | east one
external device fromthe user, or outputting a voice signha
recei ved fromthe at | east one external deviceto the user; and
acontrol unit controllingtheinage pick-up unit suchthat the
i mage pi ck-up unit nmay capture the user surroundi ngs i mage in
response to a first command received froma bionetric state
measurenent device, the control wunit generating a user
surroundings image signal including the captured user
surroundings inmage and transmtting the generated user
surroundi ngs i mage signal to the at | east one external device
through the LTE conmunications nodule. Wen a val ue,
represented by user bionetric signal information nmeasured by
the bionetric state neasurenent device, differs from a
predeterm ned reference value by an anount equal to the
predeterm ned value or nore, the first comand may be
transmtted fromthe bionetric state neasurenent device.
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The franme unit may be a hel net wearable on the head of
t he user.

The bi onetric state neasurenent devi ce may be worn on t he
body of the user wearingthe hel net to neasure at | east one type
of bi onetric signal i nformationanonguser heart rate, user body
t enper at ure, user skincondition, user body oxygen anount, user
surroundings nitrogen amount, user surroundings carbon
nmonoxi de anount, and user surroundings ultraviolet |[|ight
change.

The transmtting of a signal tothe at | east one exter nal
device may include directly transmtting a signal to the at
| east one external devicethroughthe LTE comuni cati ons nodul e
or transmtting a signal to the at | east one external device
through a relay station within a predeterm ned radius of the
user.

The first command may i ncl ude the user bionetric signal
i nformati on neasured by t he bi onetri c st at e neasur enent devi ce,
and when t he val ue, represented by t he neasured user bionetric
signal information, differs fromthe predeterm ned reference
val ue by an anobunt equal to the predeterm ned val ue or nore,
the first command nay be transmtted fromthe bionetric state
nmeasur enent devi ce to the wearabl e devi ce and the at | east one
external device, respectively.

The first command may i ncl ude the user bionetric signal
i nformati on neasured by t he bi onetri c st at e neasur enent devi ce,
and the first conmand may receive existing bionetric signal
result information of the user fromthe at | east one externa
device, mmy conpare a value, represented by the received
exi sting bionmetric signal result information of the user, with
t he val ue, represented by the neasured user bionetric signal
i nformati on, and when the val ue, represented by the neasured
user bionmetric signal information, differs from the val ue,
represented by the received existing bionetric signal result
i nformation, by an anount equal to the predeterm ned val ue or
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nore, may be transmtted fromthe bionetric state nmeasurenent
device to the wearabl e device and the at | east one externa
devi ce, respectively.

The battery unit may include any one of a lithiumion
battery, a lithiumion polyner battery, or a lithiumiron
phosphat e (Li FePo4) battery.

The wear abl e devi ce generating a user surroundi ngs i mage
signal inawreless communi cations systemmay further incl ude
a position measurenent unit performng position neasurenent
usi ng gl obal positioning system(GPS) or Bl uet oot h®| ow ener gy
(BLE). The control unit may control the position neasurenent
unit such that the position nmeasurenent unit nmay neasure a
positionof the user soastogenerate user position neasurenent
i nformation.

The wear abl e devi ce generati ng a user surroundi ngs i mage
signal inawreless communi cations systemmay further incl ude
a nenory unit storing the generated user surroundi ngs inmage
si gnal andt he gener at ed user positi on neasurenent i nformati on.
The control unit may control storingtheuser surroundi ngs i mage
signal and the user position neasurenment information in the
menory unit, or transmttingtheuser surroundi ngs i mage si gnal
and t he user position neasurenent information to the at | east
one external device.

The wear abl e devi ce generati ng a user surroundi ngs i mage
signal inawreless conmuni cati ons systemmay further include
a user i nput unit enabling the user to enter a control conmand.
The control unit nmay control, in response to a second comand
entered through t he user i nput unit, at | east one of capturing
a user surroundi ngs i mage by t he i nage pi ck-up unit, neasuring
a positionof theuser by the positionneasurenent unit, storing
the user surroundings imge signal and the user position
measurenent information in the nmenory unit, and transmtting
the user surroundings imge signal and the user position
measurenent information to the at | east one external device.
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Accordi ngto an aspect of the present di scl osure, adevice
for measuring a wuser bionetric signal in a wreless
comruni cati ons systemmay i ncl ude: aframe unit worn ont he body
of a user; a bionetric signal neasurenent unit sensing a user
bi onetric signal an LTE conmuni cati ons nodul e enbedded i n the
device, and directly connected to at | east one external device
totransmt and recei ve a conmuni cati ons signal; and a contr ol
unit determ ning a user bionetric state by determ ni ng whet her
a value, represented by the sensed user bionetric signal
differs froma predeterm ned reference val ue by an anount equal
to the predeterm ned value or nore. Wen a bionetric state
result is determ ned as the value, represented by the sensed
user bionetric signal, differing from the predeterm ned
ref erence val ue by an anount equal to the predeterm ned val ue
or nore, the control unit may control generating an al ar msi gnal
i ncl udi ngthe sensed user bionetric signal andtransmttingthe
generated alarmsignal to a renote nonitoring server through
the LTE communications nodule, and the control unit may
transmts the generated alarm signal to an imge signal
generation device. The alarmsignal, transmttedtotheinmge
si gnal generation device, nmay further include i nage capturing
instruction information for instructing the image signal
generation device to capture a user surroundi ngs i mge.

Accordi ngto an aspect of the present di scl osure, asystem
for renotely nonitoring a physical condition using a w rel ess
communi cati ons network may i ncl ude: an i mage si gnal generation
device; a bionetric signal neasurenment device; and a renote
nmoni tori ng server. Wen as asensingresult of auser bionetric
signal, a bionetric state result is determ ned as a val ue,
represent ed by t he sensed user bionetric signal, differingfrom
a predeterm ned reference value by an anount equal to the
pr edet er m ned val ue or nore, the bionetric signal nmeasurenent
devi ce may generate an al armsignal including the sensed user
bi onetric signal and may transmt the generated al arm si gnal
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totherenote nonitoring server andthe i nage si gnal generation
devi ce through an LTE comruni cati ons nodul e included in the

bi onetric signal neasurenent device. The al arm signal,
transmtted to the i mage si gnal generation device, may further
include imge capturing instruction information for

instructingtheimage signal generationdevicetocaptureauser
surroundi ngs i mage. The renote nonitoring server may be
directly connected to the LTE comuni cati ons nodul e i ncl uded
inthe bionetric signal neasurenent devicetoreceivethe alarm
signal including the user bionetric signal, may be directly
connected to an LTE comruni cati ons nodul e i ncl uded i nt he i mage
si gnal generation device to receive an i mage si gnal including
an i mage captured by the i mage signal generation device, and
may performat | east one of outputting the received captured
i mge through a display unit or storing the received captured
image in a nenory.

The renote nonitoring server may be any one of a personal
conputer (PC) or a user equipnment (UE)

The renote nonitoring server may transmt, to the inmage
si gnal generation device, animge quality control nmessage for
instructing the i mage signal generation device to capture an
i mage havi ngi mage qual i ty of a predet erm ned st andard or hi gher,
and in response to the inage quality control nessage, may
receive, fromthe i mage signal generation device, a captured
i mge having the imge quality of the predeterm ned standard
or higher.

The renot e noni tori ng server may renotely connect tothe
bi onetric signal neasurenent device and the imge signal
generati on devi ce t hrough t he wi rel ess conmuni cati ons net wor k
to control operations of the bionmetric signal neasurenent
device and the inmage signal generation device.

The renpte nonitoring server may divide and store, by
users, the biometric signal, receivedfromthe bionetric si gnal
nmeasur enent devi ce, and the captured i nage, received fromthe

Page 8



10

15

20

25

30

i mge si gnal generation devi ce, and nay out put the divi ded and
stored bionetric signal and captured i mage t hrough a di spl ay
according to previous division nethods.

The bionetric signal nmeasurenment device and the inmage
si gnal generati ondevi ce may be wear abl e devi ces abl et o neasure
a position of a user using a canera, GPS, and BLE, and the
bi onetric signal neasurenent device and the imge signal
generation device may transmt the nmeasured user position
information to the renpte nonitoring server, and nmay receive,
fromthe renote nonitoring server, information on aroute al ong
whi ch the user is required to nove, based on t he neasured user
position information.

When receiving the inmage quality control nessage for
instructing the i mage si gnal generation device to capture the
i mge having the i mage quality of the predeterm ned standard
or higher, the inmage signal generation device nay capture an
i mge, based on the inmage quality control nessage.

When a sensor i ncl udedinthebionetric signal neasur enent
device includes a plurality of sensors, the systemnmay conpare
a bionetric signal value, neasured by at |east one of the
plurality of sensors, with the predeterm ned reference val ue,
so as to det erm ne whet her the nmeasured bi onetric signal val ue
differs fromthe predeterm ned reference val ue by an anount
equal to the predeterm ned val ue or nore.

[Advant ageous Effects]
According to an exenplary enbodinment in the present
di scl osure, various effects may be provided as foll ows.
First, anaffectedindividual i nadangerous acci dent site
or an individual working at the site may accurately provide
surroundi ngs i nformati on and the current state i nfornati on of
the affected i ndi vidual toanindividual | ocateddistantly from
the accident site, thus providing information regarding the
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situationat the accident siteandtheconditionof theaffected
i ndi vi dual .

Second, surroundings information and the current state
informati on of a person easily exposed to danger, such as a
| ow- grade el enentary school student or an el derly person, may
be provided to protect the person nore thoroughly.

Third, an individual in arenote | ocation my control a
wear abl e device worn by an affected individual, such that
surroundi ngs and i nformati onregardi ngthe current state of the
af fected i ndividual may be provided to the individual in the
renote | ocation, thus increasingaccessibilitytothe affected
individual wth respect to the individual in the renote
| ocati on.

It will be appreciated by those of ordinary skill inthe
art that the effects that could be achi eved with the present
disclosure are not limted to what has been particularly

descri bed herei nabove and other advantages of the present
di sclosure will be nore clearly understood fromthe foll ow ng
detail ed description.

[Description of Draw ngs]

The acconpanyi ng drawi ngs, whi ch are i ncl uded to provide
a further understanding of the present disclosure and are
incorporated in and constitute part of this application
illustrate enbodi nent(s) of the invention, and together with
the description, serve to illustrate the principle of the
present discl osure.

FIG 1 is a diagram illustrating a system renotely
nmoni toring a bionetric state nmeasurenent devi ce and a wear abl e
device generating an image signal to which an exenplary
enbodi nent in the present disclosure nmay be appli ed;

FIG 2 is a block diagramof a wearabl e device to which
an exenplary enbodinent in the present disclosure may be
appl i ed;
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FIG 3 is a diagram illustrating a wearable device
generating ani nmage si gnal accordi ngto an exenpl ary enbodi nent
in the present disclosure;

FIG 4is ablock diagramillustrating the configuration
of a wearabl e device generating an i nage signal according to
an exenpl ary enbodi nent in the present disclosure;

FIG 5isaflowhart illustratinga process of connecti ng
a cell phone to a wearabl e device generating an i mage si gna
accordi ngto an exenpl ary enbodi nent i nthe present di scl osure

FIG 6is ablock diagramillustrating a bionetric state
measur enent devi ce accordi ng to an exenpl ary enbodi nent in the
present disclosure;

FIG 7 is ablock diagramillustrating the configuration
of a biometric state neasurenent device according to an
exenpl ary enbodi nent in the present disclosure;

FIG 8 is aflowhart illustrating a method of renotely
nmoni toring a bionetric state nmeasurenent devi ce and a wear abl e
devi ce generating an i mage signal according to an exenplary
enbodi nent in the present disclosure;

FIG 9 is a diagramillustrating a nmethod of renotely
nmoni toring a bionetric state nmeasurenent devi ce and a wear abl e
devi ce generating an i mage signal according to an exenpl ary
enbodi ment in the present disclosure;

FIG 10 is a diagramillustrating a nethod of renotely
nmoni toring a bionetric state nmeasurenent devi ce and a wear abl e
device generating an image signal according to another
exenpl ary enbodi nent in the present disclosure; and

FIG 11 is a diagramillustrating a nethod of renotely
nmoni toring a bionetric state nmeasurenent devi ce and a wear abl e
device generating an image signal according to another
exenpl ary enbodi nent in the present disclosure.

[Best Mbde for I|nvention]
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Exenpl ary enbodi nents in the present disclosure will be
described hereinafter in detail wth reference to the
acconpanyi ng draw ngs. The detail ed description, which wll
be gi ven beloww th reference to t he acconpanyi ng drawi ngs, is
intended to explain exenplary enbodinents in the present
di scl osure, rather thantoonlyillustrate enbodi nentsthat can
be i nmpl emented according to the present disclosure.

Rat her, these enbodinents are provided so that this
di scl osure wi I | be thorough and conplete and will fully convey
t he concept of the invention to those of ordinary skill in the
art, and the present disclosure will only be defined by the
appended cl ai ns.

In some cases, to prevent the concept of the exenplary
enbodi ment frombei ng anbi guous, structures and appar at uses of
the known art will be omtted, or will be shown in the formof
a bl ock di agrambased on mai n functi ons of each structure and
apparatus. Thesanereference nuneralsw || be usedthroughout
to designate the sane or |like elenents

When it is said that a part "conprises" or "includes" a
conponent through the specification, this nmeans that unless
ot herwi se specified, the part may further include another
conmponent, not excludi ng anot her conponent.

In addition, the term "unit" signifies a unit of
processing at | east one function or operation. This may be
i npl enment ed i n hardwar e, software, or any conbi nati on t hereof .
"one", andtheir simlar ternms may i ncl ude

Further, "a" or "an",
both singular and plural expressions, unless otherw se
specified or clearly indicated inthe context of the exenplary
enbodi nent s.

Specific terms used in the exenplary enbodi nents in the
present di sclosure are provi ded to assi st i nunderstandingthe
present invention, and all ternms used herein including
technical or scientific ternms have the sane neani ng as t hose
general | y understood by those of ordinary skill inthe art to
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whi ch t he present di scl osure pertains. Various nodifications
may be made in the specific ternms within the range that they
do not depart fromtechnical spirits of the present di scl osure.

Al t hough terns such as "first" and/or "second" in this
specification may be used to descri be various elenents, it is
t o be understoodthat theel enentsarenot |imtedbysuchterns.
The terns may be used to identify one el enent from anot her
el enent. For exanple, a first elenent may be referred to as
a second el enent, and vice versa wi thinthe range that does not
depart fromthe scope of the present disclosure.

FIG 1 is a diagram illustrating a system renotely
nmoni toring a bionetric state nmeasurenent devi ce and a wear abl e
device generating an image signal to which an exenplary
enbodi ment in the present disclosure may be applied.

Referringto FIG 1, the systemrenotely nonitoring the
bi onetric state neasurenent device and the wearabl e device
generating an i mage signal to which the exenpl ary enbodi nent
inthe present di scl osure nay be appli ed nay i ncl ude a wear abl e
devi ce 100 generating an i mage signal (hereinafter referredto
as an "image signal generation device"), a bionetric state
measur enent device 200, a server 300 (or a renote nonitoring
device), and a network 400. FIG 1 illustrates the system
i ncl udi ng t he i mage si gnal generation devi ce 100, the bionetric
st at e measur enent devi ce 200, the server 300, and t he network
400, for easy of description. However, the system may al so
i nclude at | east one inage signal generation device 100, at
| east one bionetric state neasurenent devi ce 200, at | east one
server 300, and/or at |east one network 400.

I nan exenpl ary enbodi nent i nthe present di scl osure, each
of the imge signal generation device 100 and the bionetric
st at e neasurenent devi ce 200 nay be an I nternet of Thing (10T)
device, an object sharing information through wred and
w reless networks. Furthernore, the i mage signal generation
devi ce 100 and the bionetric state neasurenent device 200 may

Page 13



10

15

20

25

30

be inplenented as a wearable device, wearable glasses, a
wear abl e band, a user equipnment (UE), a termnal, a nobile
station (MS), a nobile subscriber station (MSS), a subscri ber
station (SS), an advance nobile station (AM5), a wreless
termnal (W), a nachine-type conmmuni cation (MIC) device, a
machi ne-t o- machi ne (M2M devi ce, or a devi ce-to-device (D2D)
devi ce, or may be coll ectively referredto as "nobil e devices".

In addition, in an exenplary enbodi nent in the present
di scl osure, the server 300 may be a set of devices, directly
communi cating with the i mage si gnal generation device 100 and
the bionetric state nmeasurenent device 200. According to an
exenpl ary enbodi nent i n the present di sclosure, the server 300
may be i npl emented as a server, a personal conmputer (PC) or a
UE, or the term"server" may be replaced with another term
Furthernore, the server 300 may be coll ectively referred to as
a "nmobile or fixed device", such as a desktop PC, a | aptop PC,
atablet PC, a smartphone, a W-Fi phone, an I nternet protocol
(I P) phone, an access poi nt (AP), a hone gat eway (HGW, a set-top
box (STB), a PC, a nobile phone, a cellul ar phone, a personal
communi cati on servi ce (PCS) phone, a gl obal systemfor nobile
comuni cati ons (GSM phone, a wi deband code division multiple
access (WCDVA) phone, a nobil e broadband system (MBS) phone,
a personal digital assistant (PDA), a portable multinedia
pl ayer (PMP), or the |ike. Here, the term"nobile device" or
"fixed device" may be replaced with the term"PC' or "UE"

O course, this is only an exanple, and the present
i nvention may be interpreted as includingall devices enabling
comuni cations, currently comerci alized or those which will
be developed in the future, other than the above-nentioned
exanpl e.

A communi cation nmeans between the server 300, and the
i mage signal generation device 100 and the bionetric state
measurenent device 200 may include both a short-range
conmuni cations nodule, and a wreless communicati ons neans
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using radio waves or infrared light, and all wreless
comuni cat i ons neans whi ch may be devel oped i n the future may
be used.

The network 400 nay include a short- or |ong-range
W rel ess communi cati ons nodul e, and nay refer to a neans t hat
may transmt data or a signal anong t he i mage si gnal generation
devi ce 100, the bionetric state nmeasurenent devi ce 200, and t he
server 300.

For exanple, the short-range wreless comunications
module may refer to a nodule for short-range wreless
communi cati ons anong the i nage signal generation device 100,
t he bi onetri c st at e neasur enent devi ce 200, and t he server 300.
Bl uet oot h®, radi o frequency identification (RFID), infrared
dat a associ ation (I rDA), ultra-w de band (UAB), Zi gbee® or the
like may be used as a short-range w reless conmuni cations
t echnol ogy.

The | ong-range w rel ess comruni cati ons nodul e, that is,
aw rel ess cormuni cati ons neans, may be an | P net wor k, provi di ng
alarge data transm ssion and recepti on servi ce and a seanl ess
data service through an I P, or anall I P network, an | P network
structure integrating different networks, based on an I[P
network, and may include at |east one of a wired network, a
wi rel ess broadband (WBro) network, a nobile conmunications
network including a WCDVA network, a nobile communi cations
net wor k i ncl udi ng a hi gh speed downl i nk packet access ( HSDPA)
network and an LTE network, a nobile comruni cations network
i ncludi ng an | ong-termevol uti on-advanced (LTE-A) network, a
satellite conmunications network, and a W-Fi networKk.

FIG 2 is a block diagramof a wearabl e device to which
an exenplary enbodinment in the present disclosure nmay be
appl i ed.

Referring to FIG 2, a wearabl e device 100 to which the
exenpl ary enbodi nent in the present di scl osure nay be appli ed
may i nclude a canmera unit 120, a voice input unit 113, a user
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input unit 112, 114, a sensing unit 130, an out put devi ce 300,
a wirel ess comruni cati ons unit 250 (a comuni cati ons nodul e),
anmenory 260, aninterfaceunit 270, acontrol unit 210, acont ext
eval uati on nodul e 230, avoicerecognitionunit 220, and a power
supply unit.

The canera unit 120 may be provi dedto i nput a vi deo si gnal
or an i mage signal, and two or nore canera units 120 may al so
be provi ded, depending on the configuration of the wearable
device. The canera unit 120 may process an i mage frane, such
as a still image or a video, obtained by an i mage sensor in a
vi deo cal |l node or an i mage pi ck-up node. The processed i nage
frame may be di spl ayed onadi splay unit 310. Further, theimge
frame, processed by the canera unit 120, may be stored in the
menory 260 or transmitted to an external device through the
wi rel ess comruni cations unit 250 (t he conmuni cati ons nodul e).
Furt her, when the i mage signal or the video signal is used as
an input for informati on processing, the canera unit 120 may
transmt the i mage signal or the video signal to the contro
uni t 210.

The voi ce i nput unit 113 may be provided to i nput a voice
signal, and may include a mcrophone or the Iike. The
m crophone may recei ve an ext ernal audi o signal ina call node,
a recording node, or a voice recognition node to process the
external audio signal into electrical voice data. The
processed voice data may be converted into a transm ssible
f ormat and may be out put t o a nobi | e conmruni cati ons base stati on
t hrough a nobile comruni cations unit in the call node. The
m crophone may use various types of noi se renoval al gorithns
for renovi ng noi se gener at ed when recei vi ng t he ext ernal audi o
si gnal .

The user input unit 112, 114 may generate key i nput data
t hat auser enterstocontrol operations of the wearabl e devi ce
The user input unit 112, 114 may i ncl ude a keypad, a keyboard,
a done switch, acapacitive or resistive touchpad, ajog wheel,
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a jog switch, or a finger nouse. In particular, when the
touchpad fornms al ayer structure together withthe display unit
310 to be described later, this may be referred to as a
"touchscreen".

The sensingunit 130 (asensor) nay sensethecurrent state
of the wear abl e devi ce, such as an open and cl osed state of the
wear abl e device, a location of the wearable device, or the
presence or absence of a contact by the user with t he wear abl e
devi ce, to generate asensingsignal for controllingoperations
of the wearable device. Further, the sensing unit 130 nay
function as an input unit, receiving an input signal for
i nformati on processing performed by the wearabl e devi ce, and
may perform various sensing functions, such as recogni zi ng
whet her the external device connects to the wearabl e devi ce.

The sensing unit 130 may include a gyro sensor 131, an
accel eration sensor 132, a pressure sensor 133, an iris
recognition sensor 134, a heart rate sensor 135, and an
el ectromyogram( EM5 sensor 136, and may al so i ncl ude types of
sensors currently devel oped or conmerci alized and sensors to
be devel oped in the future, such as a skin tenperature sensor,
a skin resistance sensor, an el ectrocardi ogram (ECG sensor,
an ultraviolet (UV) sensor, a body oxygen sensor, a notion
sensor, a fingerprint recognition sensor, aproximty sensor,
a nitrogen sensor, and a carbon nonoxi de sensor.

The pressure sensor 133 may detect whether pressure is
applied to the wearabl e device, the magni tude of the applied
pressure, or thelike. The pressure sensor 133 may be provi ded
inaportionof the wearabl e device i nwhich pressure detection
is required, depending on a service environnent. Wen the
pressure sensor 133isinstalledinthedi splayunit 310, atouch
i nput through the display unit 310 and a pressure touch i nput
at whi ch pressure higher thanthat of the touchinput is applied
tothe display unit 310 may be i dentified accordi ngto a si gnal
out put fromthe pressure sensor 133. Further, accordingtothe
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signal output fromthe pressure sensor 133, the nmgnitude of
pressure applied to the display unit 310 at the pressure touch
i nput may be identified.

The notion sensor may include at | east one of the gyro
sensor 131, the acceleration sensor 132, and a geonmagnetic
sensor, and nmay sense a | ocation or novenent of the wearable
devi ce using the at | east one sensor. The accel erati on sensor
132 usable in the notion sensor may be a device, converting a
changeinaccelerationinadirectionthereof intoanelectrical
signal, and nay be wdely used with the devel opnent of
m cr o-el ectro-nmechani cal systens (MEMS) technol ogy. The
acceleration sensor 132 may include a gravity sensor,
identifyingachangeingravitational accel eration. Wen used
with a Bluetooth® v. 4.0 or higher Bluetooth® |ow energy
(BLE) - based beacon, such as v. 4.2, capabl e of active sensi ng,
t he accel erati onsensor 132 may i denti fy whet her t he user passes
aspecificlocationandnoveonthespecificlocationat anoving
speed, thus neasuring anaccuratetineinrelationtothe noving
speed. Further, the gyro sensor 131 may neasure an angul ar
speed, and nmay sense a turning direction with respect to a
reference direction.

Theiris recognitionsensor 134 may functiontorecognize
a person wusing iris information of eyeballs having
characteristics inherent to each person. The human iris is
conpletely formed in the 18 nonths after birth. Once forned,
the round iris pattern protruding cl ose to the nedi al side of
the iris rarely changes, and al so has a uni que shape in every
person. Thus, iris recognition may be the application of
different iris characteristics conputerizedfor each personto
security authenticationtechnology. That is, irisrecognition
i s an aut henti cati on net hod devel oped as a neans of i dentifying
a person by anal yzi ng t he shape and col or of iris, the norphol ogy
of retinal capillaries, or the like, of the person.
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Theirisrecognitionsensor 134 may encode aniris pattern,
convert an iris code into an inmge signal, and conpare and
determ ne the i mage signal. The general working principleis
as follows. First, whenthe user's eyes arefocusedonamrror
inthecenter of anirisrecogni zer at a predeterm ned di stance
an infrared canmera may be focused using a zoom |ens.
Subsequently, aniris canerainages theuser'sirises, aniris
recognition algorithmmay analyze a contrast pattern of the
irises by areatogenerate aniris code uni queto anindividual.
Finally, aconparison and search process may be performed whil e
registering the iris code in a database.

The heart rate sensor 135 may detect a change in
phot opl et hysnogram (PPG, according to a change of a bl ood
vessel thickness, caused by a heartbeat, in order to coll ect
an enotional signal. Furthernore, the heart rate sensor 135
may neasure a heart rate per unit tine, a heart rate change.
When neasuring the heart rate per unit tinme, the heart rate
sensor may al so neasure the heart rate in consideration of a
state of surroundings and a state of an object to be neasured.

The skin tenperature sensor (a body tenperature sensor)
may i nclude a skin condition sensor, and may neasure a skin
tenperature, according to a change in a resistance value, in
response to a change in an anbient tenperature, as well as
measure a body tenperature. The skin tenperature sensor may
al so neasure an abnormal rise or fall inthe skin tenperature,
based on a predeterm ned value, for exanple, a normal skin
tenperature of 36.5°Cto 37.5°C. Further, the skinresistance
sensor may neasure el ectrical resistance fromskin to be used
for t he skintenperature sensor toneasuretheskintenperature,
according to the change in the resistance value, in response
to the change in the anbient tenperature.

The UV sensor may detect ultraviolet |ight, and when a
fire has occurred, the UV sensor nmay detect the fire. For
exanpl e, when snoke is generated by a fire to block Iight
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recei ved by the UV sensor, the anobunt of UV |light that may be
det ect ed by t he UV sensor nay be changed, and t hus t he UV sensor
may neasure t he changed anount of UV light to sense whet her a
fire has occurred.

Further, when snoke generated by a fire blocks |ight
illum nated by the UVsensor toaparticul ar pl ace, the UVsensor
may det ect or determ ne whether afire has occurred andthe si ze
of the fire, according to an extent that the Iight is bl ocked,
and may al so cal cul ate a saturation of the snoke per unit area,
based on the size of the fire determ ned through the UV |ight
anal ysis or processing described above.

The body oxygen sensor may neasure the anount of oxygen
present in the human body, and nay refer to a sensor that when
t he human body i n an average condi ti on has t he anmount of oxygen
wi t hi nanormal range, previouslydeterm nes various conditions
f or exanpl e, such as body t enper at ure, anbi ent tenperature, and
heart rate, determ nes t he anount of oxygen present i nthe human
body i n consi derati on of changes inthe various conditions, and
measures the determ nation result.

The proximty sensor nmay detect an approachi ng object,
or the presence or absence of an adjacent object, wthout
mechani cal contact therewith. The proximty sensor nmay det ect
t he adj acent object using a change in an alternating current
(AC) magnetic field or in a static magnetic field, or using a
change rat e of capacitance. Two or nore proxi mty sensors nay
be provided according to configuration types.

The car bon nonoxi de sensor may neasure t he concentrati on
of carbon di oxi de gas present in the adjacent air, and nmay use
a method of optically nmeasuring the concentration of carbon
di oxi de using non-di spersive infrared (NDIR) or a nethod of
el ectrochemcally neasuring the concentration of carbon
di oxi de using a solid electrolyte.

The nitrogen sensor may neasure the concentration of a
ni trogen oxi de present in the adjacent air, such as nitrogen
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nmonoxi de (NO), nitrogen dioxide (NG), dinitrogen trioxide
(NeG3) or nitrous oxide (NO, and may use a nethod using
equi libriumpotential, a method using current, a nethod using
a conversion cell that converts nitrogen oxi de gas i nto ot her
gas form or a nethod using an oxygen-ion conductive solid
el ectrolyte and an el ectrical signal.

The out put devi ce 300 may out put an audi o signal, a video
signal, or an alarmsignal. The output device 300 may i ncl ude
t he di spl ay unit 310, an audi o out put nodul e, an al armuni t 330,
and a haptic nodul e 340.

The di splay unit 310 may display information processed
by t he wear abl e devi ce. For exanpl e, when t he wear abl e devi ce
isin the call node, the display unit 310 may display a user
interface (U) or a graphical user interface (GJ ). Wen the
wear abl e device is in the video call node or the i mage pi ck-up
node, the display unit 310 may di spl ay captured and recei ved
i mages respectively or sinultaneously, and may di splay the Ul
or GU.

Meanwhi | e, as descri bed above, when t he di splay unit 310
and the touchpad form the layer structure to make up a
touchscreen, the display unit 310 may al so be used as an i nput
devi ce, ot her than an out put device. Wen the display unit 310
i ncludes the touchscreen, exanples of the touchscreen nmay
i ncl ude at ouchscreen panel and atouchscreen panel controller.

In addition, the display unit 310 may include at | east
one of aliquidcrystal display, athinfilmtransistor-liquid
crystal display, an organic light-emtting diode, a flexible
di splay, and a 3D display. Two or nore display units 310 nmay
al so be provi ded accordi ngtotypes of t he wearabl e devi ce. For
exanpl e, the wearabl e device may i nclude an external display
unit 310 and an internal display unit 310 simnultaneously.

The display unit 310 nay be inplenented as a head-up
di splay (HUD) or a head-nounted display (HVD). The HVDis an
i mge di spl ay devi ce that the user may wear on his or her head
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as glasses to enjoy a large-scale image. The HUD i s an i nage
di spl ay device that may project a virtual inmage onto a clear
panel within the user's field of view

The audio output nodule 320 may output audio data
recei ved fromthe wi rel ess comuni cations unit or storedinthe
menory 260, in a call reception node, the call node or the
recordi ng node, the voice recognition node, and a broadcast
reception node. Further, the audio output nodule 320 may
perform a function of the wearable device, for exanple,
out putting an audi o signal associated with a call ringtone or
a nessage ringtone. The audi o out put nodul e 320 nmay i ncl ude
a speaker or a buzzer.

The alarmunit 330 may out put a signal for providing a
notification of anoccurrence of an event by t he wear abl e devi ce.
Exanpl es of the event, generated by the wearabl e device, may
i nclude cal | signal reception, nessage reception, or key si gnal
input. The alarmunit 330 may out put the signal for providing
anotificationof anoccurrence of anevent informat different
froman audi o signal or avideo signal. For exanple, the alarm
unit 330 may i nclude a vibration alarmunit to output a signal
in a vibration manner. Wen a call signal or a nessage is
received in the wearabl e device, the alarmunit 330 nay out put
a signal for providing a notification of the received cal
signal or nmessage. Further, when a key signal is input tothe
wear abl e device, the alarmunit 330 may output a signal as
f eedback on the input of the key signal. The signal, output
by the alarm unit 330, may enable the user to recognize an
occurrence of an event. The wearabl e device may al so out put
a signal for providing a notification of an occurrence of an
event through the display unit 310 or the audi o out put nodul e.

The haptic nodul e 340 may create various haptic effects
that the user may feel. Atypical exanpl e of the various haptic
effects, created by the haptic nodule 340, may include a
vibration effect. Wen the haptic nodule 340 generates a
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vi bration as a haptic effect, the haptic nodul e 340 may change
t he strength and pattern of the vi bration, and may al so conbi ne
and output different vibrations, or sequentially output
di fferent vibrations.

The wireless comunications unit 250 nmay include a
br oadcast reception nodul e, a nobil e communi cati ons nodul e, a
wirel ess I nternet nodul e, ashort-range comuni cati ons nodul e,
or a GPS nodul e.

The broadcast reception nodul e may recei ve at | east one
of a broadcast signal and broadcast-related i nformation from
an external broadcast managenent server through a broadcast
channel. Here, the broadcast channel may i ncl ude a satellite
channel and a terrestrial channel. The external broadcast
managenent server may refer to a server generating and
transmtting at Jleast one of a broadcast signal and
broadcast-rel ated i nformati on, or a server receiving at | east
one of a previously generated broadcast signal and
broadcast-relatedinformationandtransmttingthereceived at
| east one of a previously generated broadcast signal and
broadcast-related information to a term nal

The broadcast-related information wmy refer to
informationrel atedto abroadcast channel, a broadcast program
or a broadcast service provider. The broadcast-rel ated
information nmy also be provided through a nobile
comuni cations network. In this case, the broadcast-rel ated
i nformati on may be recei ved by t he nobi | e comuni cati ons nodul e.
The broadcast-rel ated i nformati on may exi st i n vari ous formns.

The br oadcast recepti on nodul e may recei ve t he br oadcast
si gnal usingvarioustypes of broadcast systens, and may r ecei ve
a digital broadcast signal using a digital broadcast system
Furt her, the broadcast recepti on nodul e may be suitable to all
br oadcast systens that provide the broadcast signal, as well
as to such a digital broadcast system The broadcast signal
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and/or the broadcast-related information, received by the
broadcast reception nodule, may be stored in the nmenory 260.

The nobi | e communi cations nodul e may transmt a wirel ess
signal to, and receive awreless signal, fromat | east one of
a base station, anexternal term nal, and a server onthe nobil e
communi cati ons network. Here, thew rel ess signal may i ncl ude
a voice call signal, a video call signal, or various types of
data, accordingtoatext or nulti nedi a nessagi ng servi ce ( MVB)
nessage.

The wireless Internet nodule may refer to a nodul e for
accesstow reless Internet, and may be enbedded i n, or out of,
the wearable device. Exanples of a wreless Internet
technology may include wireless |local area network (W.AN)
(W-Fi), WBro, worldwide interoperability for mcrowave
access (WMAX), HSDPA, LTE, and LTE-A

A short-range comruni cations nodule 116 may refer to a
nmodul e for short-range communi cati ons, as nenti oned above in
FIG 1. Exanples of a short-range communi cati ons t echnol ogy
may i ncl ude Bl uetooth® RFID, |rDA UWB, Zigbee® and Z-wave.

I n an exenpl ary enbodi ment i nthe present disclosure, the
beacon as aw rel ess communi cati ons devi ce nay transnit a si gnal
having a significantly |ow frequency, therearound, using a
Bl uet oot h® v. 4.2 BLE-based protocol. Bluetooth® v. 4.2 may
enabl e t he wear abl e devi ce to comuni cate with devices within
an about 100 mradi us of the wearabl e device, and nay consune
| ess power to hardly affect the battery |ife to significantly
reduce wastage of power, thus seanl essly being activat ed.

Further, Bl uetooth®v. 4.2 may enabl e a Bl uet oot h® sensor
or devicestodirectly accessthelnternet withthe devel opnent
of I nternet protocol support profile (IPSP). Inaddition, | PSP
may enabl e an unlimted I nternet address system |Pv6, and | Pv6
over | ow power w reless personal area networks (6LOWPAN), a
| ow- power wi reless conmuni cations technology, to apply to
Bl uet oot h®.
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Mor eover, Bl uetooth®v. 4.2 may i ncrease security through
supporting of 128-bit advanced encryption standard (AES)
encryption, increaseits datarate by 2.5times or nore through
i ncreasi ng of the packet capacity between devi ces, and furt her
enhance power consunption efficiency.

Dependi ng on t he above-ment i oned f eat ures, Bl uet oot h®v.
4.2 may enabl e a Bl uet oot h® sensor or device to directly access
the Internet, so that the user may transmt Bl uetooth®
information to a cloud application w thout a snartphone
application and may al so vi ewt he Bl uet oot h® i nf ormati on on a
web browser.

The GPS nodul e 115 may recei ve positioninformation from
a plurality of GPS satellites, and may neasure the current
position of the user using the received position informtion.

The nenory 260, a storage unit, or a menory unit may store
a programfor processing and control of the control unit 210,
and may al so performa function of tenporarily storing pieces
of data (for exanple, a nessage, a still inage, and a vi deo)
to be input or output.

The nmenory 260 may i ncl ude at | east one type of storage
medi umanong a fl ash nenory 260-type nenory, a hard di sk-type
menory, a multinmediacard mcro (MMCmicro)-type nenory, a
card-type nenory (for exanple, a secure digital (SD) or
xD-picture (XD) nenory), and a random access nenory (RAM.
Furt her, the wear abl e devi ce nay al so oper at e a web st orage t hat
perforns a storage function of the nenory 260 on the I nternet.

The interface unit 270 may interface with all external
devi ces connected to the wearabl e device. Exanples of the
ext ernal devices, connectedtothe wearabl e device, may i ncl ude
aw red/w rel ess headset, anexternal charger, awired/ w rel ess
data port, a nenory card, a card socket such as a subscri ber
identification nodule (SIM or a user identity nodule (UM,
an audi o i nput/output (1/0O termnal, avideol/Oterm nal, and
an earphone. The interface unit 270 nay recei ve data or power
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fromsuch external devices, may transmt the received data or
power to the respective conponents of the wearabl e devi ce, and
may al | owdata, storedinthe wearabl edevice, tobetransnm tted
to the external devices.

The control unit 210 or an i nformati on processi ng nodul e
may function to control the overall operation of the wearable
devi ce by commonly controlling operations of the respective
conponents. For exanple, the control unit 210 may perform

control and processing related to a voice call, data
communi cations, or avideocall. Further, thecontrol unit 210
may function to process data for nultinmedia playback. In

addition, the control unit 210 may function to process data
received fromthe input unit or the sensing unit 130.

The context evaluation nodule 230 nmay function to
det erm ne a context i n whichthe user uses t he wear abl e devi ce,
based oncriteria storedinthe nenory 260 or on t hose recei ved
fromthe user. That is, the context eval uati on nodul e 230 may
function to configure the wearable device or to determne a
signal to be received by determ ning the context in which the
user uses the wearabl e device, based on various criteria.

The voice recognition unit 220 may function to identify
the contents of semantic meaning fromvoice by an automatic
means. Indetail, this function may be a process of inputting
avoi ce waveform identifyingawordor awordstringtherefrom
and extracti nganeani ngtherefrom whichmay |l argely be di vi ded
intofivecategories: voi ce anal ysi s, phonenerecognition, word
recognition, sentenceinterpretation, and senmanti c extracti on.
The voice recognition unit 220 may further include a voice
eval uati on nodul e that conpares whet her a stored voice is the
sanme as an i nput voice. Inaddition, thevoicerecognitionunit
220 may further i ncl ude a voi ce-text conversi on nodul e 240 t hat
converts an input voice into text, or text into voice.

The power supply unit may recei ve power froman externa
or i nternal power source under the control of the control unit
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210, and may supply power required for operations of the
respective conponents.

Herei nafter, a wearabl e device for generating an inage
signal according to exenplary enbodinents in the present
di scl osure, and a system for controlling the same will be
described with reference to the draw ngs.

FIG 3 is a diagram illustrating a wearable device
generating ani nmage si gnal accordi ngto an exenpl ary enbodi nent
in the present disclosure.

Referring to FIG 3, an i mage si gnal generation device,
accordi ngto an exenpl ary enbodi nent i nthe present di scl osure
may be i npl enent ed as a wear abl e devi ce, havi ng t he concept of
the I oT devi ce nentioned above in FIG 2, and accordingly, the
i mge signal generation device nay be i nplenented to incl ude
the features of the respective conponents stated in the
description of the wearabl e device of FIG 2, even wi t hout an
addi tional explanation in FIG 3.

The i mage si gnal generati on devi ce 100 may i ncl ude afrane
unit, an image pick-up unit, a battery unit, a wreless
communi cations unit, and a control unit. According to an
exenplary enbodinent in the present disclosure, the inmge
signal generation device nmay include or may not include
conponent s such as a voi ce si gnal output unit, auser i nput unit,
and a posi ti on neasurenent unit. Incontrast, theimge signal
generation device may further include another conponent
i ncluded in the wearabl e device nentioned above in FIG 2.

Meanwhi |l e, the respective conponents, included in the
i mge si gnal generation device of FIG 3, may performthe sane
functions as the conponents included in the wearabl e device
descri bed above in FIG 2. In an exenplary enbodi ment in the
present disclosure, the i nage signal generation device may be
interpreted as further including a device that may capture a
surroundi ngs i mage, transmt the capturedinageto a bionetric
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st at e measurenent devi ce and a server, and receive a response
to the transmtted captured i mage t herefrom

I n an exenpl ary enbodi ment i nthe present disclosure, the
frame unit may be a hel met wearabl e on the head of the user.
As descri bed above, when the franme unit of the wearabl e device
is inplenmented in helnmet form a user surroundi ngs imge,
captured by the imge pick-up unit included in the wearabl e
device, may be captured froma | ocation of the helnet. Thus,
t he user surroundi ngs i mage may be capt ured fromt he sanme poi nt
of view as that of the user wearing the hel net.

As aresult, according to an exenpl ary enbodi nent in the
present disclosure, an i nage, captured fromthe sanme poi nt of
view as that of the user wearing the hel net, may be generated
and providedto the user. Wen an external device receives the
captured i mage fromt he wear abl e devi ce and di spl ays t he i mage,
an observer of the external device may observe surroundi ngs of
t he user fromthe sane point of viewas the wearabl e device's
user, eveninarenotelocation. Further, the head of the user,
on whi ch t he wear abl e devicei s worn, may shakerel atively |l ess
and when worn on t he head of the user, the wearabl e devi ce nay
capture an image in a consistent direction, conpared to when
worn on the wist, the arns, the body, or the | egs of the user.
Accordi ng to an exenpl ary enbodi nent i nthe present di scl osure
when the frame unit of the i mage signal generation device is
i npl enented as the hel net wearabl e on the head of the user, a
captured image may be prevented from being wasted due to a
frequent novenent of the head.

Meanwhi | e, according to an exenpl ary enbodi nent in the
present disclosure, the imge signal generation device nay
receive an alarmsignal fromthe bionetric state neasurenent
devi ce. Here, the alarm signal may refer to a signal
transmtted in the case that, when a val ue, represented by a
bi onetric signal of the bionetric state neasurenent device's
user, is conpared with a value, represented by an existing
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bionetric state result received fromthe external device, or
with a predeterm ned reference val ue, the values differ from
each ot her by an anount equal tothe predet erm ned val ue or nore.

The image signal generation device may capture a user
surroundi ngs i nage, usi ngacaneraincludedintheinmge pi ck-up
unit, in response to the reception of the alarm signal.

The image pick-up unit (or a canmera unit) may include, as
illustratedinFIG 4, alens usedfor i mage capturing, ani mage
sensor, a serializer/deserializer (SerDes) transmtter (TX
usedtotransmt acapturedimge, and a m croconputer (M COM ,

a processor controlling the inmage pick-up unit. The imge
pi ck-up unit may further capture at | east one of alateral i nmage
and a rear image, as well as a front i mage, when capturing the
user surroundi ngs i mage usi ngt he canera, and may i ncl ude audi o

audi oi nformati on, ot her than avi deoi mage, vi sual i nformation,
when capturing the above inages.

Furt her, the i mage signal generation device nmay incl ude
t he posi ti on measurenent unit, whi ch may neasure a position of
t he i mage si gnal generation device' s user, usingthe GPSor BLE
under the control of the control unit.

In nmore detail, when a device exists, transmtting a
beacon usabl e to neasure a position in any space or buil ding
i nwhi ch vari ous ki nds of di saster, includingafire, may occur,
t he i mage signal generation device nmay connect to the device
to receive the beacon fromthe device, and nay neasure the
posi tion of the user weari ng the i mge si gnal generation devi ce
by transm ttingpositioninformationthereof toapredeterm ned
external device, based on the received beacon.

Furthernore, the nmeasuring of the position of the user
weari ng t hei mage si gnal generati on devi ce may al so be perf or ned
by the i mage si gnal generation device itself using the GPS and
t he canera

As described above, as it is possible to neasure the
positionof theuser weari ngtheinage signal generationdevice
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apersoninarenotelocationnay beabletodeterm nethecurrent
positionof theuser weari ngtheinagesignal generationdevice

as well as help the i mage signal generation device's user to
move accurately quickly by transmtting route information to
the imge signal generation device or transmtting and
recei ving a voi ce signal through a voice comuni cations unit
(or the voice signal output unit) includedin the imge signal
generation device, as illustrated in FIG 4.

Meanwhi | e, the i mage signal generation device that has
performed the surroundings inmage capturing or the position
measurenent may generate an inmage signal, including the
captured image, or user position neasurenent information
i ncluding user position information, and may transmt the
generated inmage signal and user position neasurenent
information to the external device (for exanple, all devices,
such as a PC, a smart phone, or a server, connectabl etotheinage
signal generation device through wred and wreless
comruni cations) through the wirel ess communi cations unit (or
a nodemunit) of theimge signhal generationdeviceillustrated
inFIGS. 3and 4. The above transm ssi on may be perfor ned usi ng
a short-range conmuni cati ons nodul e, using a scheme such as
Bl uet oot h® or the like, or using a wireless Internet nodul e,
i ncluding an LTE nodul e.

As previously nentioned, according to an exenplary
enbodi ment in the present disclosure, when the inmge signa
generation device includes an LTE comuni cati ons nodul e for
transmtting a comunications signal to, and receiving a
comuni cations signal from at | east one external device, the
i mage si gnal generation devi ce may be connected to t he external
devi ce (for exanpl e, t he server or the renot e noni toringdevice)
inarenote | ocation through the LTE communi cati ons nodule in
real time, and may further transmt a communi cations signal to,
and recei ve a conmuni cati ons signal from the external device
t hrough the LTE communi cati ons nodul e.
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Thus, accordi ng to an exenpl ary enbodi nent i nthe present
di scl osure, since the image signal generation device may
transmt the comunications signal to, and receive the
communi cations signal from the external deviceinarelatively
wi der range, conpared tothe short-range communi cati ons nodul e
(for exanple, a Zi gbee® or Bl uetooth® conmmuni cati ons nodul e)
that may transmit and receive a comuni cations signal only
within a predeterm ned short range, the wearable device,
accordi ngto an exenpl ary enbodi nent i nthe present di scl osure
that reduces restrictions on the transm ssion and reception
range may be very useful in an enmergency situation, such as a
fire or disaster, that frequently requires |ong-range
conmuni cat i ons.

Further, upon transmtting the comuni cations signal,
t he i mage signal generation device may directly transmt the
comuni cations signal to the external device, or nay also
transmt the communications signal to the external device
through a relay station within a predeterm ned radius of the
user.

Here, therelay station may refer toasmall cell for | ow
power/ short-range conmuni cati ons, for exanple, a pico cell or
afentocell. Merely, at the scene of afire, all fixedrelay
stations, as descri bed above, may be destroyed by the fire, and
thus the relay station nmay include a small device, having
mobility, (for exanple, a relay station attached to a | adder
truck |l ocated outside a building inwhichafire has occurred,
or a nobile relay station (a small cell) inplenented to be
suitable for afirefighter tothrowwhen entering the buil ding
to extinguish a fire.

Further, the captured inage and the wuser position
measur enent i nformati on may be storedinthe nmenory unit or the
menory for perform ngastoragefunctionw thintheinmage signal
generation device, and the transmtting and the stori ng may be
performed sinmultaneously or individually.
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Mor eover, the i mage signal generation device nay further
i ncludeaw rel ess comuni cati ons unit (aconmuni cati ons nodem
usedtotransmt thecapturedinageor thelike, andthew rel ess
communi cations unit may be detachably attached inside or
outside the inmage signal generation device. Further, the
W rel ess comruni cations unit may further include a battery to
further reduce power consunpti on of t he i mage si gnal generation
device, andthe battery may al so be i ncl uded i nt he i nage si gnal
generati on devi ce.

At this tine, the battery may be inplenented as a
[ithiumion battery, using a liquid electrolyte and having a
hi gh | evel of energy storage density, a lithiumion pol yner
battery, using a solid- or gel-polyner as an el ectrolyte and
having a light weight, alowlevel of internal resistance, and
heat resistance, as well as a high level of energy storage
density, thus achieving a highlevel of stability, or alithium
i ron phosphate (Li FePO4) battery, having a structure in which
phosphorus and oxygen are ti ghtly bonded t o prevent oxygen from
bei ng generated at high tenperatures, thus being safe froma
fire and expl osion. However, thisis only an exanple, and t he
battery may be inplenented using all batteries, having been
devel oped up to date or which will be devel oped in the future.

Further, the battery may be i npl emented as anultrasnall,
ultra slim or flexible battery, and nmay be charged using a
wi rel ess charging technology using any one of a nagnetic
i nduction nethod and a magneti c resonance net hod.

Here, the magnetic induction nethod may enabl e a power
source to supply power to apower destinationinashort | ocation
usi ng magnetic field resonance, and may refer to a nmethod of
charging the battery of the i nage signal generation device by
an anmount equal to power consuned, when the inmage signa
generation device and a charger face each other at a
predeterm ned di stance. For exanple, in the case that the
charger isinstalledtogether with the inage signal generation
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device in a place in which the i nage si gnal generation device
is stored, when the i nage signal generation device is stored
i nthe place when not i nuse, or placed onthe charger, theinmage
signal generation device and the charger may maintain a
pr edet er m ned di st ance t her ebet ween, sothat the battery of the
i mage si gnal generati on devi ce may be char ged by an anount equal
to an anmount of power consuned.

Further, the magneti c resonance net hod nay enabl e a power
source to wirel essly supply power to a power destinationin a
remote | ocation using an internal coil, and may be a net hod
capabl e of supplying power to a relatively renote distance,
conpared to the nmagnetic induction nethod.

Meanwhi | e, accordi ng to anot her exenpl ary enbodi nent in
t he present di scl osure, the i mage si gnal generati on devi ce may
perform or control +the imge capturing, the position
measurenent, the storing of the image signal, including the
captured i mage, and t he user position neasurenent i nformati on,
i ncluding the position information, in the nmenory unit or the
transmtting of the image signal and the user position
measur enent i nformati ontothe external device, not by theal arm
signal received fromthe bionetric state nmeasurenent device,
but by the user' sinstructioninput throughtheuser i nput unit.

Further, the bionetric state neasurenent device,
accordi ng to an exenpl ary enbodi nent in the present i nventi on,
may be inplemented as a helnet-type wearable device, a
gl asses-type wear abl e devi ce, an external renote controller,
a bracelet, or aring. However, these are only exanpl es, and
t he bi ometri c st at e neasur enent devi ce may have any ot her form
Mor eover, although not illustratedinFIG 3, the inmage signal
generation device may al so be nmanufactured to include all
configurations and operations of a bionmetric state neasurenent
device to be described in FIG 6 bel ow

Page 33



10

15

20

25

30

FIG 5isaflowhart illustratinga process of connecti ng
a cell phone to a wearabl e device generating an i mage si gna
accordi ngto an exenpl ary enbodi nent inthe present di scl osure

Referring to FIG 5, when an inmage signal generation
deviceispoweredontotransitionfromanidlestatetoanactive
state, the image signal generation device nmay connect to (or
access) ot her external device (for exanple, a bionetric state
measur enent devi ce or acell phone) totransmt acapturedimge
thereto (S501, S502). For convenience of explanation, the
external device may be assuned to be a bionetric state
measur enent devi ce.

At this time, the connection may al so be forned between
the image signal generation device and the bionetric state
measur enent device in a device-to-device (D2D) nmanner or by
rel ay by a base station after a randomaccess procedure on t he
base stati on.

I ncontrast, whentheconnection (access) fails, theinage
si gnal generationdevicenmy attenpt toconnect tothebionetric
state neasurenent device, according to settings, until the
connectionis successful (S503). Wen the connection (access)
i s successful (S504), the i mage signal generation device nmay
transmt i nformati on on the imge signal generation devi ce and
a key value to the bionmetric state nmeasurenent devi ce (S505).

At this time, the key value may refer to a unique
identification nunber of the i mage signal generation device,
and may be previously stored in a related server. Thus, the
bi onetric state nmeasurenent device that has received the key
val ue fromthe i mage signal generation device may go through
a procedure of confirm ng the key val ue of the inmage signal
generation device through the server, and may connect to
(access) the i mage si gnal generation device when the received
key val ue mat ches t he key val ue previ ously storedinthe server
so that the inmage signal generation device may transmt the
captured image to the bionetric state measurenent device or
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recei ve a control conmand fromt he bi onetri c state neasurenent
devi ce (S506, S507).

Wen the key value, received from the image signal
generation device, does not match the key val ue previously
stored in the server, the bionetric state neasurenent device
may refuse to performthe connection (access), or may i nterrupt
it (S506, S508).

FIG 6is ablock diagramillustrating a bionetric state
measur enent devi ce accordi ng to an exenpl ary enbodi nent inthe
present discl osure.

Referring to FIG 6, the biometric state measurenent
devi ce 200, accordi ng to an exenpl ary enbodi nent i n the present
di scl osure, may be i npl enent ed as t he wear abl e devi ce descri bed
above in FIG 2, and accordingly, may include the features of
t he respecti ve conponents nentioned in the description of the
wear abl e devi ce.

The bionetric state neasurenent device 200 may i ncl ude
a bionetric signal neasurenent wunit 601, a wreless
communi cations unit 602, a position neasurenent unit 603, a
control unit 604, and a manual input unit 605. Al though not
illustratedin FIG 6, the bionetric state measurenent device
200 may further include aframe for wearing the bionetric state
measur enent device 200 on the body of a user. Furt her,
accordi ngto an exenpl ary enbodi nent i nthe present di scl osure
the bionetric state nmeasurenent devi ce 200 may not i ncl ude t he
above conponents, or nay also include another conponent
i ncluded in the wearabl e device described above in FIG 2.

Meanwhi | e, the bionetric signal nmeasurenment unit 601 of
t he bi onetri c state neasurenent devi ce 200 nay sense or det ect
a user biometric signal, and for this purpose, may generate a
sensi ng si gnal

That is, the bionetric state neasurenent device may be
worn on the body of the user wearing the hel met to neasure at
| east one type of bionetric signal information anong user heart
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rate, user body tenperature, user skin condition, user body
oxygen anount, user surroundings nitrogen anount, user
surroundi ngs carbon nonoxi de anount, and user surroundi ngs
ultraviolet |ight change.

Here, the user bionetric signal may include user heart
rate, user body tenperature, user skin condition, user body
oxygen anount, wuser surroundings nitrogen anmount or user
surroundi ngs carbon nonoxi de anpbunt, and user surroundi ngs
ultraviolet |ight change, and may further include all of the
bi onetric signal s that may be neasured by t he sensi ng unit 130,
as nentioned above in FIG 2.

Further, the bionetric signal neasurenent unit my
include all of a gyro sensor, an acceleration sensor, a
proximty sensor, a pressure sensor, a notion sensor, a
fingerprint recognition sensor, aniris recognition sensor, a
heart rate sensor (a heart rate detector sensor), a body
t enper at ure sensor, askinconditionsensor (askintenperature
sensor), a skin resistance sensor, an ECGsensor, a UV sensor,
and a body oxygen sensor (an oxygen anpunt sensor).

For conveni ence of explanation, it is assunmed that the
bi onetric signal neasurenent unit includes, asillustratedin
FIG 7, a heart rate sensor, nmeasuring a user heart rate, an
accel eration sensor, neasuring whether the user noves and a
nmovi ng speed thereof, a body tenperature sensor, neasuring a
user body tenperature, askinconditionsensor, neasuring auser
skin condition, and a UV sensor, neasuring a user surroundi ngs
ultraviolet |ight change.

Merely, the biometric signal nmeasur enent unit,
illustratedinFIG 7, may further include ot her sensors, such
as an oxygen anount sensor, measuring a user body oxygen anount,
a nitrogen anount sensor, nmeasuring a nitrogen anmount w thin
a predet erm ned radi us of the user, and a car bon nonoxi de anount
sensor, nmeasuring a carbon nonoxide anmount wthin a
predet erm ned radi us of the user, as nentioned above.
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I n an exenpl ary enbodi ment i nthe present disclosure, the
bionetric state mneasurenent device 200 nay neasure the
bi onetric signal of the user wearing the bionetric state
measur enent devi ce through the bionetric signal neasurenent
unit.

For exanpl e, when the user wearing the bionetric state
measur enent device i s exposed to the scene of afire, the body
tenperature sensor of the bionetric state nmeasurenent device
may mneasure a change in a user body tenperature due to heat
generated by the fire, and the heart rate sensor may neasure
a change in a user heart rate, caused by the fire or the change
in the user body tenperature, by determ ning a change in a
resi stance val ue.

Further, when the user has difficulty in breathing due
to snoke generated by the fire, so that the amobunt of oxygen
present in the body of the user rapidly changes, the oxygen
anount sensor may neasure a change in the oxygen anount, and
t he UV sensor may neasure a change in UV light around t he user,
usi ng the nethod described above in FIG 2, so as to detect
whet her the fire has occurred and the size of the fire.

For anot her exanpl e, when the user wearing the bionetric
state measurenent device neets with an accident on a high
freezing nountain, the body tenperature of the user may drop
rapidly, and the body tenperature sensor, neasuring the user
body t enper ature, may det ect whet her t he user body tenperature
i s changed with respect to a predeterm ned reference val ue and
how nmuch t he user body tenperature i s changed, i.e., variation
of the change.

Further, the skin condition nmeasurenment sensor incl uded
inthe bionmetric state neasurenent devi ce may al so det ect t hat
the skin of the user is frostbitten dueto arapiddropinthe
user body tenperature.
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Meanwhi | e, the bi onetric state nmeasurenent devi ce 200 may
determine a user bionetric state using the measured user
bi onetric signal

In nore detail, according to an exenpl ary enbodi ment in
t he present di scl osure, the bionetric state nmeasurenent devi ce
may receivethe existingbionetricstateresult of the user from
t he external devi ce, may conpare the val ue, represented by t he
recei ved existing bionmetric state result of the user, to the
val ue, represented by t he sensed user bionetric signal, and nay
determ ne whet her the val ue, represented by the sensed user
bi onmetric signal, differs fromthe val ue, represented by the
recei ved existing bionmetric state result, by an anount equal
to the predeterm ned value or nore, to determ ne the user
bi onetric state.

Further, according to an anot her exenpl ary enbodi nment in
t he present di scl osure, the bionetric state nmeasurenent devi ce
may conpare a reference value, preset by the bionetric state
measurenent device itself, to the value, represented by the
sensed user biometric signal, wthout using the existing
bi onetric state result received fromthe external device as
descri bed above, and nmay det er m ne whet her t he preset reference
value differs fromthe val ue, represented by the sensed user
bi onetric signal, by an anount equal to t he predet erm ned val ue
or nore, to determ ne the user bionetric state.

Here, the determi ning of the user bionetric state may
refer to a process of determning whether the user body
tenperature, the user heart rate, or the user skin condition
that may be neasured when the user is in a nornmal state has
changed tot he ext ent t hat user body t enperature, the user heart
rate, or the user skin condition reaches a predeterm ned risk
| evel , accordi ngtochangesinauser surroundi ngs envi ronment
and t he determ ni ng of the user bi onetric state nmay be perforned
by the control unit of the bionetric state nmeasurenent devi ce.
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Further, according to an exenplary enbodinent in the
present di scl osure, whenthe bionetric state nmeasurenent devi ce
includes a plurality of sensors, the bionetric state
measurenent device my conpare a bionetric signal value
measured by at |east one of the plurality of sensors, to the
predeterm ned reference val ue, and may det ermi ne whet her the
measur ed bi onetric signal value differs fromthe predet erm ned
ref erence val ue by an anount equal to the predeterm ned val ue
or nore. 1In contrast, when each of the plurality of sensors
is previously prioritized, the bionmetric state neasurenent
device may conpare a bionetric signal value, neasured by a
particul ar sensor having a high priority, of the plurality of
sensors, tothe predeterm ned val ue, and may det er m ne whet her
the measured bionetric signal value differs from the
predeterm ned reference value by an anobunt equal to the
predet ermi ned val ue or nore.

Meanwhi l e, the bionetric state neasurenent device that
has determ ned the user bionetric state nay generate an al arm
signal, including the user bionetric signal, in the case that
the bionetric state result has determ ned that the val ue,
represented by the sensed or neasured user bionetric signal,
differs fromthe val ue, represented by the existing bionetric
state result received from the external device, or the
predeterm ned reference value, by an anmount equal to the
predeterm ned value or nore, upon conparing the value,
represented by the sensed or neasured user bionetric signal,
totheval ue, representedby theexistingbionetricstateresult
received from the external device, or the predeterm ned
ref erence val ue.

The bionetric state neasurenent device may transnmt the
gener ated al armsi gnal tothe external device (for exanpl e, all
devi ces connectabl e to the bionetric state nmeasurenent devi ce,
such as a PC, a smartphone, or a server) through the wirel ess
comuni cations unit (or the conmunications nodem. At this
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time, the transmtting may be perfornmed using the short-range
communi cations nodule or the wreless Internet nodule,
particularly, a BLE nodule included in the bionetric state
measur enent devi ce.

Further, the bionetric state neasurenent device my
i nclude the position measurenent unit, which may neasure a
position of the bionetric state nmeasurenent devi ce' s user usi ng
t he GPS or BLE under the control of the control unit, and which
may transmt the position nmeasurenent result to the external
devi ce t hrough the wi rel ess communi cations unit. The position
measurenent unit may performthe sane function as the position
measurenent unit of the inage signal generation device
menti oned above in FIG 3.

The al armsignal and the position information including
the user bionetric signal that have been transmtted to the
ext ernal devicethroughthe above process nay tri gger capturing
animage andtransmttingthe capturedinmage by t hei nmage si gnal
generation devi ce accordi ng to an exenpl ary enbodi nent in the
present disclosure, and may al so be used to nonitor or store
t he captured i mage and t he positioninformation onthe external
devi ce.

Meanwhi | e, the sensing of the user bionetric signal, the
determ ni ng of the user bionetric state, and the transmtting
of the alarmsignal may be controlled by the user, or may be
remotely controlled by the external device connected to the
bi onetri c state neasurenent device, accordi ng to an exenpl ary
enbodi ment in the present disclosure.

Meanwhile, the bionetric state neasurenent device,
accordi ngto an exenpl ary enbodi nent i nthe present di scl osure
may be inpl enmented as various forns such as a wi stband-type
wear abl e devi ce or a gl asses-type wear abl e devi ce, an ext er nal
remotecontroller, abracelet, or aring. However, thisisonly
an exanpl e, and t he bi onetri c st at e neasurenent devi ce may have
any other form
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FIG 8 is aflowhart illustrating a method of renotely
nmoni toring a bionetric state nmeasurenent devi ce and a wear abl e
devi ce generating an i mage signal according to an exenplary
enbodi ment in the present disclosure.

A system renotely nonitoring a physical condition, may
i ncl ude ani mage si gnal generationdevice 100, abionetricstate
nmeasur enent devi ce 200, and a server 300. Here, the server 300
may refer to an external device or a device, such as a PC or
a smartphone, that nay be connected to the bionetric state
measurenent device and the inmage signal generation device
t hrough wired and w rel ess comuni cati ons.

The system renotely nonitoring a physical condition,
W ll be detailed hereinafter, and descriptions of contents
over |l appi ng those descri bed above will be omtted.

Meanwhi | e, the bi onetric state nmeasurenent devi ce 200 may
sense or neasure a user bionetric signal by the nmethod nenti oned
above in FIG 6 (S801). When conparing a val ue, represented
by the user bionmetric signal, to a value, represented by an
existing bionmetric state result received from the externa
device, in the case that the bionetric state result is
determ ned that the val ue, represented by the user bionetric
signal, differs fromthe value, represented by the existing
bi ometric state result received fromthe external device, or
a predeterm ned reference value, by an anount equal to the
predet erm ned val ue or nore, the bionetric state neasurenent
device 200 may transmt an alarmsignal to the inmge signa
generation device 100 and the server 300 (SS802, S803).

The server 300 that has received the alarmsignal from
t he bi onetri c st at e neasur enent devi ce 200 nay recei ve an i nage
signal, including an image captured by the imge signal
generation device, fromthe i mage si gnal generation device, in
responseto anindication of the sensed bionetric signal (S804,
S805) .
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Further, although not illustrated in FIG 8, the server
300 nmay al so recei ve user position neasurenent informtion of
t he i mage si gnal generation devi ce' s user fromthe i mage si gnal
generati on devi ce.

Meanwhi | e, according to an exenpl ary enbodi nent in the
present di sclosure, the server 300 t hat has recei ved t he i mage
signal may transmt an imge quality control nmessage to the
i mge signal generation device (S806), and may receive a
captured image, having inage quality of a predeterm ned
standard or higher, fromthe i mage signal generation device,
in response to the image quality control nessage (S807).

At thistime, theinmage quality control nmessage nay refer
to a nessage i nstructing the i mage si gnal generation device to
interrupt the current image capturing thereof and to capture
an i mage, having i nage quality of a predeterm ned standard or
hi gher, froma point intinme at which theinmge quality control
nmessage i s recei ved, and according to an exenpl ary enbodi nent
in the present disclosure, the imge quality control nessage
may al so include an instruction to adjust the frane rate, in
addition to the instruction to control the image quality.

Furt her, the predet erm ned st andar d may be previ ousl y set
as any one of image resolutions such as SD (D1(720x480), HD
(1280%720), and full HD (1920x1080) and any one vi deo codec
conpr essi on net hod of MPEG 4, H. 264, and H. 265. However, this
is only an exanpl e, and t he predeterm ned st andard may al so be
set as a different range of criteria.

Meanwhi |l e, the server 300 that has received the user
bi onetric signal and the image signal fromthe i mage signa
generation device 100 and the bionetric state neasurenent
devi ce 200 may divide and store the received user bionetric
signal and inmage signal by users, and may output the user
bi onmetric signal and the imge signal through a display to
monitor the user bionetric signal and the inage signal
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Further, the server 300 may conpil e statistics of the user
bi onetric signal and the i mage signal, divided and stored by
users, according to a preset nethod, and may output the
statistical resultsthroughthedisplay. The preset nethod nay
include all nmethods of conpiling statistics of data.

Meanwhi | e, the server 300 that has received the inmge
signal and the user position measurenment informtion mnay
transmt a control signal, includingacontrol command, to the
user of the biometric state neasurenent device and the i mage
si gnal generation device, in consideration of a context based
on the received image signal and user position neasurenent
i nformation, and the control signal may i ncl ude a voi ce si gha
to be transmtted to the user, and the control command for
controlling the bionetric state neasurenent device and the
i mge signal generation device (S808, S809).

FIG 9 is a diagramillustrating a nmethod of renotely
nmoni toring a bionetric state nmeasurenent devi ce and a wear abl e
devi ce generating an i mage signal according to an exenplary
enbodi ment in the present disclosure.

Referring to FIG 9, assumng that a user, wearing a
bi onetric state neasurenent device, is at the scene of afire,
or thelike, whentheuser isinjuredbythefire, the bionetric
st at e neasur enent devi ce, accordi ng to an exenpl ary enbodi nent
inthe present disclosure, nmay detect whet her a user bionetric
state is abnormal, may generate an al armsignal according to
t he met hod described above in FIG 6, and may transmt the
gener at ed al armsi gnal to an i mage si gnal generati on devi ce and
arenote nonitoringdevice, renotely nonitoringor managi ngthe
cont ext .

In response to the alarm signal, the image signal
generation device may capture an image and may transmt the
capturedimagetotherenote nonitoringdevice. Here, theinmge
signal generation device may also transmt wuser position
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measurenent information to the renote nonitoring device,
together with the captured inage.

The renote nonitoring device that has received the
captured i mage and the user position neasurenent information
fromt he i mage si gnal generati on devi ce may di spl ay t herecei ved
captured i mage and user position neasurenent information in
real tinme, and may store the above information.

Further, whenthere are a plurality of users of the inage
signal generation device transmtting the captured i mage and
the wuser position neasurenent information, the renote
nmoni tori ng devi ce may di vi de and store or di splay the captured
i mage and t he user position neasurenent information by user.
Accordingly, a user controlling the renpote nonitoring device
may transmt a control signal, including avoice signal and a
control command, to t he i mage si gnal generation devi ce's user.

Meanwhi | e, the user's bionetric state nmeasurenent device
and i mage si gnal generation device, according to an exenpl ary
enbodi ment in the present disclosure, may neasure the user
position information, and may transmt the neasured user
position information to the renbte nonitoring server,
respectively. Thus, the renpte nonitoring server that has
recei vedtheuser positioninformationnaygenerateinformation
on a route along which the user is required to nove, and nay
transmt the generatedrouteinformationtothe bionetric state
measur enent devi ce and/ or the i mage si gnal generati on devi ce,
respectively, so that the user nmay nove based on t he generat ed
route information.

Further, the bionetric state neasurenent device and the
i mge signal generation device nay conpare the nmeasured user
positioninformati onto apreset user destinationroute (aroute
to a destination to which the user desires to nove), and when
the user's position and the preset user destination route do
not match each other, each of the bionetric state neasurenent
devi ce and/ or the i nage signal generation devi ce nay generate
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an additional alarm signal and include information for
notifying the user of suchafact i nthe generated al ar msi gnal ,
or may include the information in an alarm signal to be
transmtted to the renote nonitoring server and transmt the
alarmsignal to the renote nonitoring server.

Further, in contrast, the bionmetric state neasurenent
devi ce and the i nage si gnal generation device may conpare t he
measur ed user positioninformation to information on a preset
area (a predeterm ned noving range within which the user is
required to nove), and when the user's position is outside of
t he preset area, each of the bionetric state nmeasurenent device
and/or the imge signal generation device may generate an
addi tional alarmsignal and i nclude i nformati on for notifying
t he user of such a fact in the generated al armsignal, or may
include the information in an alarmsignal to be transmtted
tothe renote nonitoring server and transmt the alarmsigna
to the renote nonitoring server.

FIG 10 is a diagramillustrating a nethod of renotely
nmoni toring a bionetric state nmeasurenent devi ce and a wear abl e
device generating an image signal according to another
exenpl ary enbodi nent in the present disclosure.

Referring to FIG 10, when a renote nonitoring device's
user, renotely nonitoring or managi ng context accordi ng to an
exenpl ary enbodinent in the present disclosure, desires to
confirmsurroundi ngs and condi ti ons of auser of ani nage si gna
generation device and a bionetric state nmeasurenent device
connected to the renote nonitoring device, the renote
monitoring device's user nmay transmt a control signal,
requesting i mage i nformati on and bionetric state i nformati on,
to the i mage si gnal generation device and the bionetric state
measur enent devi ce.

At this time, when there are a plurality of users of the
i mge signal generation device and the bionetric state
measur enent devi ce connected to the renote nonitoring device,
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t he control signal may be selectively transmtted only to any
one of the inmage signal generation device and the bionetric
st at e neasurenent device, or nay al so be transmtted to all of
the image signal generation device and the bionetric state
measur enent devi ce.

Accordi ngly, the i nmage signal generation device and t he
bi ometric state neasurenent device that have received the
control signal may capture a user surroundi ngs i mage, generate
user position neasurenment information, and neasure a user
bi onmetric state, by the nmethods described above in FIGS. 3
through 8, and the image signal generation device and the
bi onetric state neasurenent device may transmt theresultsto
the renote nonitoring device.

Accordi ngly, the user controlling the renote nonitoring
devicemay transmt the control signal, i ncludingavoice signal
and a control comand, to the i mage si gnal generation device's
user, based on the received captured inmage, user position
measur enent i nformation, and user bionetric state neasurenent
i nformation.

FIG 11 is a diagramillustrating a nethod of renotely
nmoni toring a bionetric state nmeasurenent devi ce and a wear abl e
device generating an image signal according to another
exenpl ary enbodi nent in the present disclosure.

ReferringtoFI G 11, accordi ngtoanexenpl ary enbodi nent
in the present disclosure, when a user of an inage signha
generation device and the bionetric state neasurenent device
desires to request aconnectionto arenote nonitoring device's
user, nonitoring or managi ng context i narenote pl ace, the user
of the i mage signal generation device and the bionetric state
measur enent devi ce may i nput t he above request t hrough each user
input unit of the image signal generation device and the
bi onetric state neasurenent device. Inthis case, the user of
the image signal generation device and the bionetric state
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measur enent devi ce nmay cal |l the renote nonitoringdevice's user
according to the above request.

I nnoredetail, each of the i nage si gnal generati on device
and the bionetric state neasurenent devi ce may further include
t he user i nput unit, enablingtheuser toenter acontrol command
and may capt ure a user surroundi ngs i mrage and nmeasure a position
of the user, inresponseto the user's control comrand entered
t hrough the user input unit. In addition, each of the inage
si gnal generation device and the bionetric state neasurenent
devi ce may performat | east one of storingtheuser surroundi ngs
i mage signal and the user position neasurenent information in
a nenory, and transmtting the user surroundi ngs i mage si gnal
and the user position neasurenent information to at | east one
ext ernal device.

Meanwhi | e, the user of the renote nonitoring device that
has received the request fromthe user of the inage signal
generation device and the bionetric state neasurenent device
may reply to the request, and when the renote nonitoring
device's user returns a connection acceptance response, a
connection may be fornmed between the i mage signal generation
devi ce and/or the bionetric state neasurenent device and t he
renmote nonitoring device.

At thistinme, whenthere are aplurality of users of i mage
signal generation devices and bionetric state neasurenent
devi ces, there may be nultiple requests, and when the renote
nmonitoring device's user returns a connection acceptance
responsetoall of thenultiplerequests, aconnection nay al so
be f or med bet ween t he i mage si gnal generati on devi ce and/ or t he
respective bionmetric state measurenent devices and the
respective renote nonitoring devices.

Thereafter, the renpte nonitoring device' s user may
receive the captured imge, the user position neasurenent
information, or the like transmtted from the imge signa
generation device and the bionetric state neasurenent device
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connected thereto, may confirmthe received captured inage,
user position nmeasurenent information, or thelikeinreal tine
inarenote place, and may transmt a control signal, including
a voi ce signal and a control command, to the user of the i mage
si gnal generation device and the bionetric state neasurenent
devi ce, through a w rel ess communi cati ons net wor k, based ont he
captured i nage, the user position nmeasurenent i nformation, and
t he user bionetric state measurement information

In case of the inplenentation by firmvare or software,
one exenplary enbodinent in the present disclosure may be
i npl emented by nodul es, procedures, and/or functions for
perform ng the above-descri bed functions or operations.

Further, in the case of the inplenentati on by hardware,
one exenplary enbodinment in the present disclosure nay be
i npl enent ed by one of application-specificintegratedcircuits
(ASICs), digital signal processors (DSPs), digital signal
processi ng devi ces (DSPDs), progranmabl e | ogi ¢ devi ces (PLDs),
field-programmabl e gate arrays (FPGAs), andthe li ke installed
in the control unit of the respective devices.

Meanwhi | e, the aforenentioned nethod can be witten as
conput er prograns and can be i npl enented i n general -use di gital
conput ers that execute the prograns usi ng a conput er-readabl e
recording medium Further, a data structure used for the
af orenenti oned net hod can be recorded by various neans in a
conput er -readabl e nedi a. Program storage devi ces usabl e for
explaining a storage device, which includes an executable
conput er code configured to perform various nethods of the
present disclosure, should not be understood as a device
i ncl udi ng such tenporary objects as carri er waves and si gnal s.
The conput er - r eadabl e nedi a i ncl udes such a st orage nedi a such
as a magnetic storage nedia (e.g., a read only nenory (ROM,
a fl oppy di sk, a hard di sk, and the |like) and an opti cal readi ng
medi a (e. g., aconpact di sk-read only menory (CD-ROM, adigital
versatile disc (DVD), and the |ike).
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It will be apparent to those of ordinary skill inthe art
t hat various nodifications and vari ati ons can be nmade t herein
wi t hout departing fromthe spirit and scope of the invention.
The di scl osed enbodi nent s shoul d be consi deredinadescriptive
sense only and not for purposes of limtation. Thus, it is
i nt ended that the present di scl osure covers the nodifications
and variations of this inventionthat come withinthe scope of
t he appended clains and their equival ents.
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[CLAI MB]

[Caim1]

A wear abl e devi ce generating a user surroundi ngs i nage
signal inawrel ess conmuni cati ons system t he wear abl e devi ce
conpri si ng:

a frane unit worn on a body of a user;

ani mage pi ck-upunit capturingauser surroundi ngs i mge

a battery unit supplying power to the wearabl e device;

a Long-Term Evolution (LTE) conmmunications nodule
enbedded i n t he wear abl e device, and directly connected to at
| east one external device to transmt and receive a
communi cat i ons si gnal

avoi ce signal i nput/output unit receivingavoice signal
tobetransmttedtothe at | east one external device, fromthe
user, or outputting a voice signal, received fromthe at | east
one external device, to the user; and

a control unit controlling the image pick-up unit such
t hat t he i mage pi ck-up unit capturestheuser surroundi ngs i nmage
inresponsetoafirst conmand received froma bionetric state
measur enent device, the control unit controlling generating of
a user surroundi ngs i mage signal including the captured user
surroundings inage and transmitting of the generated user
surroundi ngs i mage signal to the at | east one external device
t hrough the LTE communi cati ons nodul e,

wherein, when a value, represented by user bionetric
signal i nformati on measured by t he bi onetri c state neasurenent
device, differs from a predeterm ned reference value by an
anount equal to the predeterm ned value or nore, the first
command is transmtted fromthe bionetric state neasurenent
devi ce.

[Aaim 2]
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The wear abl e device of claim1, wherein the frane unit
is a helnet wearable on the head of the user.

[C ai m 3]

The wearabl e device of claim2, wherein the bionetric
st at e neasur enent device i s worn onthe body of the user weari ng
the helmet to nmeasure at | east one type of bionetric signal
i nformati on anong user heart rate, user body tenperature, user
skin condition, user body oxygen anount, user surroundings
ni trogen anount, user surroundi ngs carbon nonoxi de anount, and
user surroundings ultraviolet |ight change.

[Cl aim 4]
The wear abl e devi ce of claiml, whereinthe transmtting
a signal tothe at | east one external device includes directly
transmtting a signal to the at |east one external device
t hrough t he LTE conmruni cati ons nodul e, or transm tting a si gnal
to the at | east one external device through a relay station
within a predeterm ned radius of the user.

[C ai m 5]

The wear abl e devi ce of claim3, whereinthe first conmand
i ncl udes the user bionetric signal information nmeasured by t he
bionetric state neasurenment device, and when the value,
represented by t he neasured user bionetric signal i nformati on,
differs fromthe predeterm ned reference val ue by an anount
equal to the predeterm ned val ue or nore, the first coomandis
transmtted fromthe bi onetric state neasurenent devicetothe
wearable device and the at |east one external device,
respectively.

[A ai m 6]

The wear abl e devi ce of claim3, whereinthe first conmand
i ncl udes the user bionetric signal information nmeasured by t he
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bi onetric state neasurenent device, and the first conmand
receives existing bionetric signal result information of the
user fromthe at | east one external device, conpares a val ue,
represented by the received existing bionetric signal result
information of the user, with the val ue, represented by the
measur ed user bi onetric signal i nformation, and whent he val ue,
represent ed by t he measur ed user bionetric signal information,
differs fromthe value, represented by the received existing
bi onetric signal result informati on, by an anmount equal to the
predeterm ned val ue or nore, istransmtted fromthe bionetric
st at e neasur enment devi cetothe wearabl e devi ce and t he at | east
one external device, respectively.

[Caim 7]

The wear abl e devi ce of claiml, wherein the battery unit
i ncl udes any oneof alithiumionbattery, alithiumionpolyner
battery, or a lithiumiron phosphate (Li FePo4) battery.

[Cl ai m 8]

The wearable device of claim 1, further conprising a
position neasurenent unit perform ng position neasurenent
usi ng gl obal positioning system(GPS) or Bl uet oot h® | ow ener gy
(BLE)

wherein the control unit controls the position
measurenent unit such that the position neasurenent unit
measures a position of the user so as to generate user position
nmeasur enent i nformation.

[Cl ai m 9]

The wearable device of claim 8, further conprising a
menory unit storing the generated user surroundi ngs inmage
si gnal andt he gener at ed user positi on neasurenent i nformati on,

wherein the control unit controls storing the user
surroundi ngs i nmage signal and the user position neasurenent
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information in the nenory unit, or transmtting the user
surroundi ngs i mage signal and the user position neasurenent
information to the at | east one external device.

[Cl ai m 10]

The wear abl e devi ce of claim9, further conprising a user
i nput unit enabling the user to enter a control command,

whereinthe control unit controls, inresponseto asecond
command entered t hrough the user input unit, at |east one of
capturing a user surroundi ngs i mage by the i mage pi ck-up unit,
measuring a position of the user by the position neasurenent
unit, storing the user surroundi ngs i mage signal and t he user
position neasurenent information in the nmenory unit, and
transmtting the user surroundi ngs i nage signal and the user
position measurenent information to the at | east one external
devi ce.

[ aim11]

A device for nmeasuring a user bionetric signal in a
W rel ess communi cati ons system the device conprising:

a frane unit worn on the body of a user;

a bionmetric signal neasurenment unit sensing a user
bi onetric signal

an LTE conmuni cati ons nodul e enbedded i n t he devi ce, and
directly connected to at | east one external deviceto transmt
and receive a conmuni cations signal; and

a control unit determining a user bionetric state by
determ ni ng whet her a val ue, represented by the sensed user
bi onetric signal, differs froma predeterm ned reference val ue
by an anount equal to the predeterm ned val ue or nore,

wherein, when a bionetric state result is determ ned as
the value, represented by the sensed user bionetric signal,
differing fromthe predeterm ned reference val ue by an anount
equal to the predeterm ned value or nore, the control unit

Page 53



10

15

20

25

30

control s generating an al armsi gnal including the sensed user
bi onetric signal and transmtting the generated al arm si gnal
to a renote nonitoring server through the LTE comruni cati ons
nodul e, and the control unit transmts the generated al arm
signal to an i mage si gnal generation device, wherein the al arm
signal, transmtted to the inage signal generation device,
further includes i mage capturing instruction information for
i nstructingtheimnmage signhal generationdevicetocaptureauser
surroundi ngs i nage.

[Cl aim 12]

A system for renptely nonitoring a physical condition
usingaw rel ess communi cati ons net wor k, t he systemconpri si ng:

an i mage signal generation device; a bionetric signal
nmeasur enent devi ce; and

a renote nonitoring server

wherein, when as a sensing result of a user bionetric
signal, a bionetric state result is determ ned as a val ue,
represent ed by t he sensed user bionetricsignal, differingfrom
a predeterm ned reference value by an anount equal to the
predet er mi ned val ue or nore, the bionetric signal neasurenent
devi ce generates an alarm signal including the sensed user
bi onetric signal and transmts the generated alarmsignal to
the renote nonitoring server and the i mage signal generation
devi ce through an LTE comruni cati ons nodul e i ncluded in the
bi onetric signal neasurenent device,

whereinthe al armsignal, transmttedtotheinage signal
generation device, further includes inage capturing
instruction information for instructing the inmage signal
generation device to capture a user surroundi ngs imge, and

wherein the renote nonitoring server is directly
connected to the LTE comuni cations nodul e included in the
bi onetri c si gnal nmeasurenent devicetoreceivethe al armsi gna
i ncludi ng the user bionmetric signal, is directly connected to
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an LTE comuni cations nodule included in the inmage signal
generation devicetoreceive aninage signal includinganinmage
captured by the i mage signal generation device, and perforns
at | east one of outputting the received captured i mage t hr ough
a display unit or storing the received captured imge in a
nmenory.

[C ai m 13]
The system of claim 12, wherein the renbte nonitoring
server i s any one of a personal conputer (PC) or auser equi pnent
(UE).

[Cl ai m 14]

The system of claim 12, wherein the renbte nonitoring
server transmts, to the imge signal generation device, an
i mge qual ity control nessage for instructing the imnmage signal
generation device to capture an i nage havi ng i mage qual ity of
a predet erm ned st andard or hi gher, andinresponsetotheinmge
quality control nessage, receives, from the inmage signal
generation device, a captured i mage having the image quality
of the predeterm ned standard or higher.

[C ai m 15]

The system of claim 12, wherein the renote nonitoring
server renotely connects to the bionetric signal neasurenent
device and the image signal generation device through the
Wi rel ess conmuni cati ons network to control operations of the
bi onetric signal neasurenent device and the imge signal
generati on devi ce.

[Cl ai m 16]
The system of claim 12, wherein the renote nonitoring
server divides and stores, by users, the bionetric signal,
recei ved fromthe bi ometric si gnal measurenent devi ce, and t he
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captured image, received from the inage signal generation
devi ce, and out puts t he di vi ded and stored bi onetri c signal and
capturedi mage t hrough a di spl ay accordi ngto previ ous di vi sion
met hods.

[ aim17]

The system of claim 12, wherein the bionetric signal
measur enent devi ce and t he i nage si gnal generation device are
wear abl e devi ces able to neasure a position of a user using a
canera, GPS, and BLE, and the bionetric signal neasurenent
device and the inmage signal generation device transmt the
measured user position information to the renote nonitoring
server, and receives, from the renote nonitoring server,
i nformation on aroute al ongwhichtheuser isrequiredtonove,
based on the measured user position information.

[Cl ai m 18]

The systemof cl ai m14, wherei n, when recei ving the i mage
quality control nessage for instructing the inage signal
generation deviceto capture theinmage havingtheimge quality
of the predeterm ned standard or higher, the inage signal
generati on devi ce captures an i nage, based ontheimge quality
control nessage.

[Cl ai m 19]

The systemof claim12, wherein, when a sensor included
inthe bionetric signal measurenent deviceincludesaplurality
of sensors, the systemnay conpare a bionetric signal val ue,
nmeasured by at | east one of the plurality of sensors, with the
predet erm ned reference val ue, so as to determ ne whet her the
measur ed bi onetric signal value differs fromthe predeterm ned
reference val ue by an anount equal to the predeterm ned val ue
or nore.
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