BUI LDI NG MANAGEMENT SERVER

BACKGROUND OF THE | NVENTI ON

Field of the Invention

[ 01] The present invention relates to a building
managenent server, and nore particularly, to a building
managenent server, which can receive information from devi ces,
such as sensors or caneras, located in a building and contro
devices existing inside or outside the building, thereby

i nt egratedly managi ng the buil di ng.

Background Art

[ 02] Conventionally, a gateway device, which collects
and integratedly manages information from a plurality of
sensors included in a building, did not exist.

[ 03] However, needless to individually connect gateway
devices to sensors, it is necessary to collect and nanage
information by just one gateway device regardless of the
nunber of sensors.

[ 04] It is also necessary to determ ne whether or not
there is any error in a building when the gateway device
receives all received signals regardl ess of kinds of external

devices or units having sensors.



[ 05] It is necessary to provide a gateway devi ce havi ng
a single circuit board, which can communicate wth al
sensors existing in the building.

[ 06] Moreover, it is also necessary to provide a
bui l di ng nmanagenent server, which automatically controls
devices or wunits existing in the building by wutilizing
information received from the gateway device even though a

per son does not intervene.

SUMVARY OF THE | NVENTI ON

[ 07] Accordingly, the present invention has been nmade
in view of the above-nentioned problens occurring in the
prior art, and it is an object of the present invention to
provi de a buil di ng managenent server, which includes a single
gateway device to collect and manage information regardless
of the nunmber of sensors.

[ 08] It is another object of the present invention to
provide a building managenent server, which can determn ne
whet her or not there is any error in a building by receiving
all received signals regardless of kinds of external devices
or units having sensors.

[ 09] It is a further object of the present invention to

provide a building managenent server, which includes a



gateway device having a single circuit board capable of
communicating with all sensors existing in the building.

[ 10] It is a still further object of the present
invention to provide a building managenent server, which
automatically controls devices or wunits existing in the
building by utilizing information received from the gateway
devi ce even though a person does not intervene.

[11] Techni cal objects of the present invention are not
limted to the above-nentioned technical objects, and the
above and other objects and nerits of the present invention
wll be apparent from the following detailed description of
the preferred enbodinents of the invention in conjunction
with the acconpanyi ng draw ngs.

[12] To acconplish the above object, according to the
present invention, there is provided a building nanagenent
server i ncl udi ng: a first comuni cation unit, whi ch
conmmuni cat es W th a gateway devi ce, whi ch recei ves
information from a sensor device nmounted on a building, by
wire or wirelessly; and an electric quantity control wunit,
which receives electricity reading information from the
gateway device and sends a power outage command to the
gateway device when the read quantity of electricity
contained in the electricity reading information is nore than

a predeterm ned nunerical val ue.



[ 13] In an enbodi nent, the building managenent server
further includes a water quantity control unit, which
receives water reading information from the gateway device
and sends a water outage command to the gateway device when
the read quantity of water contained in the water quantity
reading information is nore than a predeterm ned nunerica
val ue.

[ 14] In an enbodinent, the building managenent server
further includes a gas quantity control unit, which receives
gas reading information from the gateway device and sends a
gas supply shutoff conmmand to the gateway device when the
read quantity of gas contained in the gas quantity reading
information is nore than a predeterm ned nunerical val ue.

[ 15] In an enbodi nent, the building managenent server
further includes an illumnation control unit, which receives
a fire detection information from the gateway device and
sends the gateway device a lighting command to turn on a
light located within a predetermned distance from the
| ocation of fire outbreak contained in the fire detection
i nformati on.

[ 16] In an enbodinent, the building managenent server
further includes an illumnation control unit, which receives
illumnation intensity information by each zone inside the

building from the gateway device, and sends the gateway



device a brightness adjustnment conmand to adjust brightness
of lights existing in a specific zone when brightness
contained in the illumnation intensity information of the
specific zone is nore than or less than a predeterm ned
numeri cal val ue.

[17] In an enbodi nent, the building managenent server
further includes a gas valve control unit, which receives gas
detection informati on fromthe gateway device and sends a gas
val ve |l ocking command to |lock a gas valve located wthin a
predeterm ned distance from the gas |eak |ocation contained
in the gas detection information.

[ 18] In an enbodinent, the building managenent server
further includes an elevator control wunit, which sends the
gateway device a nunber input button display command to
display a nunber input button on a display window in an
elevator to which a destination floor reservation device,
whi ch receives information of a destination floor in advance,
is applied, when receiving energency state information from
t he gateway devi ce.

[ 19] In an enbodi nent, the building managenent server
further includes an entrance control unit, which receives
entrance opening and closing information of a building

entrance from the gateway device, and sends the gateway



device an entrance l|locking command to close and |ock the
entrance when the entrance is opened at a predeterm ned tine.

[ 20] In an enbodi nent, the building managenent server
further includes an image storage unit, which receives imge
i nformati on containing images of the inside or outside of the
building from the gateway device 100, conpares a presently
received inmage with a previous image, and, when there is a
nmovenent of an object, stores an inmage of the novenent into a
st orage devi ce.

[ 21] In an enbodinent, the building managenent server
further includes a parking managenent unit, which receives
information of a vehicle entering an entrance of a parking
lot, determ nes whether or not the vehicle information is
information of the wvehicle, which has been registered
previously into the building nmnanagenent server, and then,
when the vehicle information is information of the previously
regi stered vehicle, sends the gateway device a parking |ot
barri er opening conmand to open a parking lot barrier.

[22] As descri bed above, according to the preferred
enbodi ments of the present invention, the building nmanagenent
server includes the single gateway device to collect and
manage i nformati on regardl ess of the nunber of sensors.

[ 23] Mor eover, the buildi ng managenent server according

to the present invention can determ ne whether or not there



is any error in a building by receiving all received signals
regardl ess of kinds of external devices or wunits having
sensors.

[ 24] Furt her nore, t he bui | di ng management server
according to the present invention provides the gateway
devi ce having one circuit board capable of comunicating with
all sensors existing in the building.

[ 25] Addi tionally, the building rmanagenent server
according to the present invention automatically controls
devices or wunits existing in the building by wutilizing
information received from the gateway device even though a
per son does not intervene.

[ 26] The effects of +the present invention are not
limted to the above-nentioned effects and further effects
not described above wll be clearly understood by those

skillet in the art.

BRI EF DESCRI PTI ON OF THE DRAW NGS

[ 27] The above and other obj ect s, features and
advant ages of the present invention will be apparent fromthe
follow ng detailed description of the preferred enbodi nents
of the invention in conjunction wth the acconpanying

drawi ngs, in which:



[ 28] FIG 1 is a view showing the entire structure of a
buil ding nmanagenent system according to a preferred
enbodi ment of the present invention;

[ 29] FIG 2 is a view showing the entire structure of a
buil ding managenent server according to a preferred
enbodi ment of the present invention;

[ 30] FIG 3 is a block diagram showing the entire
structure of a gateway device;

[ 31] FIGS. 4A to 4C are circuit diagrans showing a
power supply unit;

[ 32] FIGS. 5A to 5D are circuit diagrans of an input
unit;

[ 33] FIGS. 6A to 6C are circuit diagrans of a storage
unit;

[ 34] FIG 7 is a circuit diagramof a tiner;

[ 35] FIG 8 is a block diagramof an interface unit;

[ 36] FIGS. 9A to 9D are circuit diagranms of a first
interface unit;

[ 37] FIG 10 is a circuit diagram of a second interface
unit;

[ 38] FIG 11 is a circuit diagram of a third interface
unit;

[ 39] FIG 12 is a circuit diagramof a fourth interface

unit;



[ 40] FIG 13 is a circuit diagram of a fifth interface
unit;

[41] FIG 14 is a circuit diagram of a nechanica
sw t ch;

[42] FIG 15 is a circuit diagram of a contactless
rel ay;

[43] FIG 16 is a circuit diagram of a tenperature-
hum dity sensor unit;

[ 44] FIG 17 is a circuit diagramof a buzzer unit; and

[ 45] FIGS. 18A and 18B are circuit diagrans of a

control unit.

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT

[ 46] Herei nafter, the above-nentioned and additional
aspects according to the present invention will be described
with reference to the acconpanying drawings in detail. | t
shoul d be understood that conponents of exenplary enbodi nents
of the present invention may be nade in diverse conbination
unless there is no contradiction between the conponents.
Additionally, the present disclosure may be inplenented in
various ways without being limted to the enbodi nents.

[47] In addition, those parts which are not related to
the description are omtted from the acconpanying drawi ngs in

order to nore clarify the description of the present invention,



and the sanme reference nunerals and signs are used throughout
the specification in order to designate the sane or simlar
conmponents. Moreover, when any portion “includes” any
conponent, this does not exclude other conponents but nmeans
t hat any ot her conponent can be further included.

[ 48] Furthernmore, in the entire specification of the
present disclosure, to “connect” sone part with another part
means that some part is “directly connected” with another part
and that sonme part is “indirectly connected” with another part
through an element. Additionally, in the entire specification
of the present disclosure, signals nean the quantity of
el ectricity, such as voltages or electric currents.

[49] In the specification, “a wunit” mnmeans a “block
configured to change a hardware systemor a software system or
be plugged into the systenf, nanely, nmeans a unit or a bl ock
capable of performng a specific function of hardware or
sof t war e.

[ 50] FIG 1 is a view showing the entire structure of a
bui | di ng managenent system according to a preferred enbodi nent
of the present invention. The building nmanagenent system
i ncludes a building nmanagenent server 300, a gateway device

100, a sensor device 200, and an imagi ng devi ce 210.
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[ 51] FIG 2 is a view showng the entire structure of
the buil ding managenent server 300 according to a preferred
enbodi nent of the present invention.

[ 52] In t he preferred enbodi nent , t he bui | di ng
managenent server 300 includes a first comrunication unit 301,
and an electricity quantity control unit 302.

[ 53] The first communication unit 301 conmunicates with
the gateway device 100, which receives information from the
sensor device 200 nounted on a building, by wire or wirel essly.
The first communication unit 301 of the building nmanagenent
server 300 is connected with the gateway device 100 regardl ess
of environnent of nobile network, such as 3G or 4G and
Wi rel ess communi cati on network, such as WHFi. However, the
present invention is not |limted to the above, and the first
communi cation unit 301 nmay be connected with the gateway
device 100 through wreless local area network including at
| east one of near field communication (NFC), Bluetooth and
ot hers.

[ 54] The gateway device is nounted inside a building to
receive data from the sensor device 200, such as an electric
meter, and send the data to the buil di ng managenent server 300.
The sensor device 200 includes an electric neter, a water

meter, a hot-water meter, a gas neter, a fire sensor, a gas
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| eak sensor, an illum nation sensor, a tenperature sensor, and
SO on.

[ 55] The gateway device 100 receives inmage information
not only from the sensor device 200 but also from the imge
device 210 and sends the image information to the building
managenent server 300. The inage device 210 is, for instance,
a CCTV or a canera.

[ 56] In an enbodinent, the electricity quantity contro
unit 302 receives electricity reading information from the
gateway device 100, and then, sends a power outage command to
the gateway device 100 when the quantity of electricity
contained in the electricity reading information is nore than
a predeterm ned nunerical val ue.

[ 57] The el ectricity quantity contr ol uni t 302
calcul ates the predeterm ned nunerical value on the basis of
at least one of the location of the building, tinme, seasons,
and the nunber of residents in the building. The electricity
gquantity control wunit 302 conpares the calculated nunerical
value with the read quantity of electricity contained in the
electricity reading information received in real tine. The
electricity quantity control unit 302 can receive electricity
reading information by room included in the building. The
electricity quantity control wunit 302 can conpare the read

quantity of electricity contained in the electricity reading
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information by room with the predeterm ned nunerical value
calculated by room and then, send the gateway device 100 a
power outage command on a room that the read quantity of
electricity is nore than the predeterm ned nunerical val ue.

[ 58] The gateway device 100 receiving the power outage
command controls a power breaker, which is included in the
room that the read quantity of electricity is nore than the
predeterm ned nunerical value, to interrupt electric power.
Because the power outage command contains room i nformtion,
the gateway device 100 can send the power outage conmand to
t he power breaker, which is included in the roomthat the read
gquantity of electricity is nore than the predeterm ned
numeri cal value anong roons included in the building. The
power breaker receiving the power outage command interrupts
el ectric power of the roomincluding the power breaker.

[ 59] In an enbodinment, the building managenent server
300 further includes a water quantity control unit 303.

[ 60] The water quantity control unit 303 receives water
reading information from the gateway device 100, and then,
sends a water outage command to the gateway device 100 when
the read quantity of water contained in the water quantity
reading information is nore than a predeterm ned nunerical

val ue.
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[ 61] The water quantity control unit 303 cal cul ates the
predet erm ned nunerical value on the basis of at |east one of
the I ocation of the building, tine, seasons, and the nunber of
residents in the building. The water quantity control wunit
303 conpares the calculated nunerical value with the read
guantity of water contained in the water reading information
received in real tine. The water quantity control unit 303
can receive water reading information by roomincluded in the
buil ding. The water quantity control unit 303 can conpare the
read quantity of water contained in the water reading
information by room with the predeterm ned nunerical value
calculated by room and then, send the gateway device 100 a
wat er outage conmand on a roomthat the read quantity of water
is nore than the predeterm ned nunerical val ue.

[ 62] The gateway device 100 receiving the water outage
command controls a water supply breaker, which is included in
the room that the read quantity of water is nore than the
predeterm ned nunerical value, to interrupt water supply.
Because the water outage command contains room informtion,
the gateway device 100 can send the water outage conmand to
the water supply breaker, which is included in the room that
the read quantity of water is nore than the predeterm ned
numeri cal value anong roons included in the building. The

water supply breaker receiving the water outage command
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interrupts water supply of the roomincluding the water supply
br eaker .

[ 63] In an enbodinent, the building mnagenent server
300 further includes a gas quantity control unit 304.

[ 64] The gas quantity control wunit 304 receives gas
reading information from the gateway device 100, and then,
sends a gas supply shutoff command to the gateway device 100
when the read quantity of gas contained in the gas quantity
reading information is nore than a predeterm ned nunerical
val ue.

[ 65] The gas quantity control wunit 304 calculates the
predet erm ned nunerical value on the basis of at |east one of
the I ocation of the building, tine, seasons, and the nunber of
residents in the building. The gas quantity control unit 304
conpares the cal cul ated nunerical value with the read quantity
of gas contained in the gas reading information received in
real tinme. The gas quantity control unit 304 can receive gas
readi ng informati on by roomincluded in the building. The gas
quantity control unit 304 can conpare the read quantity of gas
contained in the gas reading information by room with the
predeterm ned nunerical value calculated by room and then
send the gateway device 100 a gas supply shutoff comand on a
room that the read quantity of gas is nore than the

predet ermi ned nunerical val ue.
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[ 66] The gateway device 100 receiving the gas supply
shutoff command controls a gas circuit breaker, which is
included in the room that the read quantity of gas is nore
than the predeterm ned nunmerical value, to shut off gas supply.
Because the gas supply shutoff command contains room
information, the gateway device 100 can send the gas supply
shutof f command to the gas circuit breaker, which is included
in the room that the read quantity of gas is nore than the
predeterm ned nunerical value anong roons included in the
bui | di ng. The gas circuit breaker receiving the gas supply
shut of f command shuts off gas supply of the roomincluding the

gas circuit breaker.

[ 67] In an enbodinment, the building managenent server
300 further includes an illum nation control unit 305.
[ 68] The illumnation control unit 305 receives a fire

detection information from the gateway device 100, and then
sends the gateway device 100 a lighting command to turn on a
light located wthin a predetermined distance from the
| ocation of fire outbreak contained in the fire detection
i nformati on.

[ 69] The gateway device 100 receives fire detection
information froma fire detection device. The fire detection
devi ce senses outbreak of fire or a gas leak which is at risk

of fire or suffocation, and sends fire detection information
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to the gateway device 100. The fire detection device may
include at least one of a fire sensor for sensing whether or
not fire breaks out and a gas |eak sensor for sensing whether
or not gas escapes.

[ 70] The fire sensor may include at I|east one of a
differenti al tenperature detector working when anbient
tenperature is nore than a predetermned rate of rise, a fixed
tenperature detector working when anmbient tenperature is nore
than a predetermined tenperature and wusing bi-netal, a
phot oel ectric detector operated by a change in the quantity of
light neeting a photoelectronic device by inflow of air
containing snoke of a predeterm ned concentration, and an
ultraviolet/infrared fl anme detector having an ultraviolet -ray
sensor for sensing wavel ength characteristics of ultraviolet
rays radiated from flanes and an infrared-ray sensor for
sensing wavel ength characteristics of infrared rays radiated
fromfl anes.

[ 71] The gas | eak sensor senses gas used in the building.
The gas may be poi sonous gas, such as LNG LPG oxidizing gas
or carbon nonoxi de.

[ 72] The gateway device 100 receiving fire detection
information from the fire detection device sends fire
detection information to the illumnnation control unit 305 of

t he buil di ng managenent server 300. The illum nation control
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unit 305 sends the gateway device 100 the lighting command to
turn on the light located within the predeterm ned distance
from the location of fire outbreak contained in the fire
detection information. The gateway device 100 sends the
l[ighting command to the light |located within the determ ned
distance fromthe fire outbreak position, and then, the |ight
is turned on.

[ 73] The illumnation control unit 305 sends the
[ighting command to control a plurality of the lights existing
on an evacuation route in the building to be turned on in
sequential order. Because only the lights existing on an
evacuation route in the building are turned on in sequential
order, persons who exist in the building can easily follow the
evacuation route.

[ 74] In an enbodinent of the present invention, the
illumnation control unit 305 receives illumnation intensity
informati on by each zone inside the building fromthe gateway
device 100, and then, sends the gateway device 100 a
bri ght ness adjustnent conmand to adjust brightness of lights
existing in a specific zone when brightness contained in the
illTumnation intensity information of the specific zone is
nore than or less than a predeterm ned nunerical val ue.

[ 75] The gateway device 100 receives illumnation

intensity information fromthe illum nation sensor device 200
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arranged by each zone inside the building, and then, sends the
illumnation intensity information to the illum nation control
unit 305 of the building managenent server 300.

[ 76] The i1lum nation contr ol uni t 305 receives
illTumnation intensity information by each zone inside the
building from the gateway device 100, and then, sends the
gat eway device 100 a brightness adjustnment command to make the
lights bright, exists in the specific zone, when brightness
contained in the illumnation intensity information of the
specific zone is nore than the predeterm ned nunerical val ue.

[ 77] t he i 1lum nation contr ol uni t 305 receives
illumnation intensity information by each zone inside the
building from the gateway device 100, and then, sends the
gateway devi ce 100 a brightness adjustnent conmand to nake the
lights dark, exists in the specific zone, when brightness
contained in the illumnation intensity information of the
specific zone is |less than the predeterm ned nunerical val ue.

[ 78] In an enbodinent of the present invention, the
bui | di ng managenent server 300 further includes a gas valve
control unit 306

[ 79] The gas valve <control unit 306 receives gas
detection information fromthe gateway device 100, and sends a

gas val ve | ocking command to | ock a gas valve located within a
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predeterm ned di stance fromthe gas | eak |ocation contained in
t he gas detection information.

[ 80] The gateway device 100 receives gas detection
information fromthe gas | eak sensor, and then, sends the gas
detection information to the gas valve control unit 306 of the
bui | di ng managenent server 300. The gas valve control wunit
306 sends the gateway device 100 the gas val ve | ocki ng command
to lock all gas valves of a gas pipe located within the
predeterm ned distance fromthe gas |eak sensor, which sensed
the gas |eak. The gateway device 100 transfers the gas val ve
| ocking command to all of the gas valves of the gas pipe
|ocated within the predeterm ned distance from the gas |eak
sensor, and | ocks the gas val ve.

[ 81] In an enbodinent of the present invention, the
bui | di ng managenent server 300 further includes an el evator
control unit 307

[ 82] The elevator control wunit 307 sends the gateway
device 100 a nunber input button display command to display a
nunber input button on a display window in an elevator to
whi ch a destination floor reservation device is applied, when
receiving energency state information from the gateway device

100.
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[ 83] The energency state information contains gas |eak
information sent by the gas |eak sensor and fire detection
information sent by the fire sensor.

[ 84] The elevator to which the destination floor
reservation device is applied is an elevator, which receives
information of a destination floor before a person gets in the
el evator. Wen the person selects the destination floor and
one of a plurality of elevators through his or her term nal
the selected elevator receives information of the destination
fl oor. The termnal may directly send the destination floor
information containing the destination floor and the sel ected
el evator to the elevator. Al ternatively, the termnal my
first send the building managenent server the destination
floor information containing the destination floor and the
sel ected el evator, the building managenent server may send the
destination floor information to the gateway device 100, and
the gateway device 100 may send the information of the
destination floor to the el evator.

[ 85] As described above, because the elevator knows the
information of destination floor in advance, when the person
gets in the elevator, there is no need to provide the nunber
i nput button on the display w ndow included in the el evator.

[ 86] The elevator control wunit 307 of the building

managenent server 300 controls to display information of each
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floor on the internal display wi ndow of the elevator to which
the destination floor reservation device is applied.

[ 87] The elevator control wunit 307 of the building
managenent server 300 sends the gateway device 100 the nunber
input button display command to display the nunber i nput
button on the internal display wi ndow of the elevator to which
the destination floor reservation device is applied, when
receiving the enmergency state information. The el evator
control unit 307 sends the nunber input button display command
to the gateway device 100 such that the person, who is getting
in the elevator, can input a new floor nunmber in order to
avoid the floor where an energency state arises. The gateway
device 100 sends the received nunber input button display
command to the buil ding managenent server 300.

[ 88] In an enbodinment of the present invention, the
bui | di ng managenent server 300 further includes an entrance
control unit 308.

[ 89] The entrance control wunit 308 receives entrance
opening and closing information of a building entrance from
t he gateway device 100, and then, sends the gateway device 100
an entrance |ocking conmand to close and |lock the entrance
when the entrance is opened at a predeterm ned tine.

[ 90] The entrance control wunit 308 can receive the

entrance opening and closing information of the building
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entrance from the infrared-ray sensor. The entrance opening
and closing information contains whether the entrance is
opened or cl osed. The predetermned tinme is, for instance

from8p.m to 6a.m \Wen the entrance is opened at the above-
mentioned tine, the entrance control wunit 308 sends the
gateway device 100 the entrance |ocking conmand to cl ose and
| ock the entrance. The gateway device 100 transfers the
entrance |ocking comand to the entrance, such that the
entrance is closed and | ocked.

[ 91] In an enbodinent of the present invention, the
bui | di ng managenent server 300 further includes an inmge
storage unit 310.

[ 92] The imge storage unit 310 receives inmge
information, in which imges of the inside or outside of the
bui l ding are contained, fromthe gateway device 100, conpares
a presently received inage with a previous imge, and then,
when there is a novenent of an object, stores an inmage of the
novenent into a storage device. The image storage unit 310
detects a novenent vector and conpares the presently received
image with the previous image to check a novenent state.
After that, when there is a novenent, the inmage storage unit
310 stores the inage of the novenent into the storage device.

[ 93] The storage device is a nodul e capable of inputting

and outputting information, such as a hard disk drive, a solid

23



state drive (SSD), a flash nenory, a conpact flash card (CF
card), a secure digital card (SD card), a smart nedia card (SM
card), a multi-nmedia card (MMC card), or a nenory stick, and
may be di sposed inside the building managenent server 300 or a
separ at e devi ce.

[ 94] The gateway device 100 receives the inmage
information froma canera, which is one of inmage devices 210,
inreal time. The inage storage unit 310 manages only inages
of novenents separately so as to analyze the imges nore
easily.

[ 95] In an enbodinment of the present invention, the
bui l di ng managenent server 300 further includes a parking
managenent unit 309.

[ 96] The par ki ng managemnent uni t 309 recei ves
information of a vehicle, which is entering an entrance of a
parking lot, and determ nes whether or not the vehicle
information is information of the vehicle, which has been
regi stered previously into the building nmanagenent server 300.
After that, when the vehicle information is information of the
previously regi stered vehicle, the parking managenent unit 309
sends the gateway device 100 a parking lot barrier opening
command to open a parking |lot barrier.

[ 97] The image device 210, such as the canera, takes a

picture of a license plate of the vehicle entering the
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entrance of the parking lot to create vehicle information, and
t hen, sends the vehicle information to the gateway device 100.
The vehicle information is information of the |icense nunber
witten on the license plate. Wen the gateway device 100
sends the license plate information to the parking managenent
unit 309 of the building managenent server 300, the parking
managenent unit 309 determ nes whether or not the vehicle
information is the information of the previously registered
vehicle, and when the vehicle information is the information
of the previously registered vehicle, sends the parking |ot
barri er opening command to the gateway device 100.

[ 98] The gateway device 100 transfers the received
parking | ot barrier opening command to a parking |ot barrier,
such that the parking |l ot barrier is opened.

[ 99] FIG 3 is a block diagram showing the entire
structure of the gateway device 100.

[ 100] The gateway device 1is installed inside the
buil ding, receives data from a sensor, such as an electric
meter, and sends to the buil ding managenent server.

[ 101] In an enbodinment of the present invention, the
gateway device 100 includes a power supply wunit 131, a
control unit 121, a storage unit 130, an interface unit 126,

and an input unit 128.
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[102] FIGS. 4A to 4C are circuit diagrans showing a
power supply unit.

[ 103] The power supply unit 131 supplies electric power
to the gateway device 100.

[ 104] The power supply wunit 131 includes: DC power
supply units 131 and J24 for supplying a DC source; a fuse F1
whose one side is connected wth the DC source; a first
converter 201 connected with the other side of the fuse; a
second converter 202 connected with the other side of the
fuse; and a third converter 203 connected with the second
converter 202.

[ 105] The DC power supply units 131 and J24 supply a DC
voltage of 24V. The fuse F1 is bl own when overcurrent fl ows.

[ 106] The first converter 201 perfornms stepdown of the
24V vol tage supplied by the DC power supply units 131 and J24
to supply 14V voltage. In FIGS. 2 to 18, a contact point
i ndicated by VCCl4 is voltage supplied by the first converter
201.

[ 107] The second converter 202 perfornms stepdown of the
24V vol tage supplied by the DC power supply units 131 and J24
to supply 5V voltage. In FIGS. 2 to 18, a contact point
i ndi cated by VCC5 is voltage supplied by the second converter

202.
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[ 108] The third converter 203 perforns stepdown of the
5V voltage supplied by the second converter 202 to supply
3.3V voltage. In FIGS. 2 to 18, a contact point indicated by
VCC3V3 is voltage supplied by the third converter 203.
Nurmerical values of elements illustrated in FIGS. 2 to 18 are
as foll ows.

[ 109] In an enbodinent of the present invention, the
first converter 201 includes: a capacitor C33 connected with
the other side of the fuse F1; a diode D800 of which the
anode is connected with the other side of the fuse F1; a
stepdown converter U6 whose nunber 1 termnal is connected
with the cathode of the di ode D800; a capacitor C34 whose one
side is connected with the nunber 1 termnal of the stepdown
converter U6 and the other side is connected with the nunber
5 termnal, the nunber 6 termnal and the nunber 3 term nal
of the stepdown converter U6; a diode D802 of which the
cathode is connected with the nunmber 2 termnal of the
stepdown converter U6 and the anode is connected with the
nunber 5 termnal, the nunber 6 termnal and the nunber 3
termnal of the stepdown converter U6; an inductor L6 of
whi ch one side is connected with the nunber 2 term nal of the
stepdown converter U6 and the other side is connected with
the nunber 4 termnal of the stepdown converter U6, a

capacitor C32 of which one side is connected with the nunber
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4 termnal of the stepdown converter U6 and the other side is
connected with the nunber 5 termnal, the nunber 6 termna
and the nunber 3 termnal of the stepdown converter U6, a
capacitor C35 of which one side is connected with the nunber
4 termnal of the stepdown converter U6 and the other side is
connected with the nunber 5 termnal, the nunber 6 termna
and the nunber 3 term nal of the stepdown converter U6; and a
capacitor C36 of which one side is connected with the nunber
4 termnal of the stepdown converter U6 and the other side is
connected with the nunber 5 termnal, the nunber 6 termna
and the nunber 3 termnal of the stepdown converter UG.

[110] For the stepdown converter U6, AP1701 nay be used.
Functions of the diodes, capacitors, inductor resistance,
transistors and so on existing in the circuit diagram are
obvious to those skilled in the art.

[111] In an enbodinment of the present invention, the
second converter 202 includes: a capacitor C38 connected with
the other side of the fuse F1; a diode D801 of which the
anode is connected with the other side of the fuse F1; a
stepdown converter U7 whose nunber 1 terminal is connected
with the cathode of the diode D801; a capacitor C39 whose one
side is connected with the nunber 1 term nal of the stepdown
converter U7 and the other side is connected with the nunber

5 termnal, the nunber 6 termnal and the nunber 3 term nal
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of the stepdown converter U7; a diode D803 of which the
cathode is connected with the nunmber 2 termnal of the
stepdown converter U7 and the anode is connected with the
nunber 5 termnal, the nunber 6 termnal and the nunber 3
termnal of the stepdown converter U7; an inductor L7 of
whi ch one side is connected with the nunber 2 term nal of the
stepdown converter U7 and the other side is connected with
the nunber 4 termnal of the stepdown converter U7; a
capacitor C37 of which one side is connected wth the nunber
4 termnal of the stepdown converter U7 and the other side is
connected with the nunber 5 termnal, the nunber 6 term nal
and the nunber 3 terminal of the stepdown converter U7; a
capacitor C40 of which one side is connected wth the nunber
4 termnal of the stepdown converter U7 and the other side is
connected with the nunber 5 termnal, the nunber 6 term nal
and the nunmber 3 termi nal of the stepdown converter U7; and a
capacitor C41 of which one side is connected wth the nunber
4 termnal of the stepdown converter U7 and the other side is
connected with the nunmber 5 termnal, the nunber 6 term nal
and the nunber 3 term nal of the stepdown converter U7.

[112] For the stepdown converter U7, AP1701 may be used.

[113] In an enbodinment of the present invention, the
third converter 203 includes: a capacitor C42 of which one

side is connected with one side of the capacitor C41; a | ow
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dropout regulator UB00 whose nunber 3 termnal is connected
with one side of the capacitor C42; and a capacitor C43 of
which one side is connected with the nunber 2 termnal and
the nunber 4 term nal of the | ow dropout regul ator USO0O.

[ 114] For the |owdropout regulator U800, AZ1284 may be
used.

[ 115] As described above, the power supply unit 131
includes the DC power supply unit 131, the first converter
201, the second converter 202, and the third converter 203 to
supply voltage for elenents of a nenory included in the
storage unit 130 and a CPU, which is the control unit 121.

[116] FIGS. 5A to 5D are circuit diagrans of an input
unit.

[117] In an enbodinment of the present invention, the
input unit 128 includes at |east one input button, and the
input button includes a switch 127. The input wunit 128
includes 14 input buttons SW, SW, SW2, SWB, SW, SWs, SV,
SW, SW8, SW9, SWL2 and SW3. The respective input buttons
are nunber 1 or O, an input button, and a release button.
Signals respectively outputted by the 14 switches 127 are
inputted into a No. 40 pin, a No. 41 pin, a No. 42 pin, a No.
43 pin, a No. 44 pin, a No. 47 pin, a No. 48 pin, a No. 49
pin, and a No. 50 pin of a CPU U3, which will be described

| at er.
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[118] The input uni t has j ust 14 swtches for
mani pul ating the gateway device 100, such that a printed
circuit board included in the gateway device 100 can be
conpact - si zed.

[119] FIGS. 6A to 6C are circuit diagrans of a storage
unit.

[ 120] In an enbodinment of the present invention, the
storage unit 130 includes: a capacitor C55; a nmenory U21 of
which the eighth termnal is connected with one side of the
capacitor C55; a transistor (26 of which the source term na
is connected with the nunber 1 termnal of the nmenory U21; a
transistor @27 of which the source termnal is connected with
the nunber 6 termnal of the nmenory U21; a resistance R178 of
which one side is connected with a gate termnal of the
transistor (26 and a gate termnal of the transistor 27 and
the other side is connected with the source termnal of the
transistor 6; and a resistance R179 of which one side is
connected with a drain termnal of the transistor Q6.

[ 121] The transistor 26 of which the source termnal is
connected with the nunber 1 termnal of the menory W21, the
transistor Q27 of which the source termnal is connected with
the nunber 6 termnal of the nenory U21, the resistance R178
of which one side is connected with the gate termnal of the

transistor 26 and the gate termnal of the transistor Q@7
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and the other side is connected with the source term nal of
the transistor 26, and the resistance R179 of which one side
is connected with a drain termnal of the transistor Q@6
carry out step-up of the level of signals outputted fromthe
menmory U21 from 3.3V to 5V, and then, output the signals to
the CPU U3. In detail, the signals are outputted to the
nunber 20 term nal and the nunber 92 term nal of the CPU U3.

[122] In an enbodinment of the present invention, the
storage unit 130 includes: a capacitor C55; a nenory U21
whose nunber 8 termnal is connected with one side of the
capacitor C55; a transistor (28 of which the source term nal
is connected with the nunber 2 termnal of the nenory U21;
and a transistor @9 of which the source termnal 1is
connected with the nunber 5 termnal of the nmenory U21.

[123] The transistor @28 of which the source termnal is
connected with the nunber 2 termnal of the nenmory U21 and a
transistor Q29 of which the source termnal is connected with
the nunber 5 termnal of the nmenory W21 carry out step-up of
the level of signals outputted fromthe nmenmory U21 from 3.3V
to 5V, and then, output the signals to the CPU U3.

[ 124] The nmenory U21 nmy store data necessary for
operation of the gateway device 100. For the nenory U21,
MXI C25L3206E may be used.

[ 125] FIG 7 is a circuit diagramof the tinmer 129.
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[ 126] In an enbodinent of the present invention, the
gateway device 100 further includes the tiner 129 for
outputting the present tine to the control unit 121. The
timer 129 includes: a an oscillator Y3; a real tine clock U20
whose nunber 1 termnal is connected with one side of the
oscillator Y3 and the nunber 2 terminal is connected with the
other side of the oscillator Y3; a battery Btl connected with
the nunber 3 termnal of the real time clock U20; a
resistance R174 of which one side is connected with the
nunber 7 termnal of the real time clock U20; a resistance
R175 of which one side is connected with the nunber 6
termnal of the real time clock U20; a resistance R176 of
whi ch one side is connected with the nunber 5 term nal of the
real tinme clock U20; a transistor Q4 of which the source
termnal is connected with the nunber 6 term nal of the real
tinme clock U20; a transistor 25 of which the source term nal
is connected wth the nunber 5 termnal of the real tine
clock U20; a resistance R170 of which one side is connected
wth a gate termnal of the transistor Q@4 and a gate
termnal of the transistor @5 and the other side is
connected with the source termnal of the transistor Q5; a
resi stance R171 of which one side is connected with a gate
termnal of the transistor 24 and a gate termnal of the

transistor 25 and the other side is connected with the
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source termnal of the transistor Q@4; a resistance R172 of
which one side is connected with a drain termnal of the
transistor R4; and a resistance R173 of which one side is
connected with a drain termnal of the transistor Q5.

[127] The oscillator Y3 is an electric oscillator using
mechani cal resonance formed when crystals of piezo-electric
materials by a crystal oscillator necessary for a clock
generation circuit, and nmakes precise frequencies.

[ 128] The timer 129 provides the present tine, which is
standard time. The tinmer 129 is connected to the CPU U3 to
receive a control command, and is a nodule to support rea
time operation of program recorded in the CPU U3 during
control by the CPU U3.

[ 129] The timer 129 may be operated by a battery and
supports the CPU U3 to read the present tine. For the rea
time clock, DS1507 may be used. A signal outputted by the
timer 129 is inputted to a No. 94 termnal and a No. 95
term nal

[ 130] FIG 8 is a block diagramof an interface unit.

[ 131] In an enbodinment of the present invention, the
interface unit 126 includes a first interface unit 601, a
second interface unit 602, a third interface unit 603, fourth
interface units 604 and 126, and fifth interface units 605

and 126.
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[ 132] FIGS. 9A to 9D are circuit diagrans of the first

interface unit 601. A plurality of termnals a, b, c, d, e,

f, g h, i, j, kand | in FIG 9A are respectively connected
with termnals a, b, ¢, d, e, f, g, h, i, j, kand | in FIG
9B.

[ 133] The interface unit 126 includes the first
interface wunit 601, and the first interface wunit 601
i ncludes: a LAN connector U2 to which a LAN port is inserted;
a resistance R85 connected with the nunber 1 termnal of the
LAN connector U2; a resistance R36 connected with the nunber
2 termnal of the LAN connector U2; a capacitor Cl8 connected
with the nunmber 3 terminal of the LAN connector U2; a
resi stance R89 connected with the nunber 7 termnal of the
LAN connector U2; a resistance RO0 connected with the nunber
8 termnal of the LAN connector U2; a resistance R88
connected with the nunmber 12 termnal of the LAN connector
U2; a resistance R87 connected with the nunmber 14 term nal of
the LAN connector U2; a capacitor Cl8 connected with the
nunber 15 term nal of the LAN connector U2; a capacitor C19
connected with the nunmber 16 term nal of the LAN connector
U2; an IP nodule Ul whose nunber 5, 6, 8 and 9 termnals are
connected with the nunber 7, 8, 1 and 2 termnals of the LAN
connector U2; a transistor QL9 of which the source termnal

is connected with the nunber 31 terminal of the |IP nodule Ul;

35



a transistor QRO of which the source termnal is connected
with the nunber 27 terminal of the IP nodule Ul; a resistance
R71 of which one side is connected with a gate term nal of
the transistor QL9 and a gate termnal of the transistor QO
and the other side is connected with the source term nal of
the transistor Ql9; a resistance R72 of which one side is
connected with a drain termnal of the transistor Ql9; a
transistor QL7 of which the source termnal is connected with
the nunber 29 termnal of the IP nodule Ul;, a transistor Q18
of which the source termnal is connected with the nunber 30
termnal of the IP nodule Ul; a resistance R53 of which one
side is connected with a gate termnal of the transistor QL7
and a gate termnal of the transistor QL8 and the other side
is connected with the source termnal of the transistor QL7;
and a resistance R54 of which one side is connected with a
drain termnal of the transistor QL7

[ 134] The first interface unit 601 does TCP/IP
communication by a LAN in order to do bidirectional
communi cation with an external device, such as the building
managenent server

[ 135] The IP nodule UL may be W100, which is an
Et hernet nodule chipset of a single chip for elenents

necessary to realize networking, such as an Ethernet MAC chip
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and a PHY chip, by realizing TCP/IP, which is an internet
protocol, w th hardware.

[ 136] The signal of 3.3V level outputted by the IP
nmodul e Ul is stepped up after passing the transistors QL7 to
@0, such that a signal of 5V level is outputted. The signal
of 5V level outputted by the IP nodule Ul is stepped up while
passing the transistors Ql7, Ql8, Q19 and @O0, such that a
signal of 5V level is outputted. The 5V level signal is
inputted to the nunber 20 termnal, the nunber 21 term nal
t he nunber 22 term nal and the nunmber 88 termi nal of the CPU
us.

[ 137] FIG 10 is a circuit diagram of the second
interface unit.

[ 138] The interface unit 126 includes a second interface
unit 602, and the second interface unit 602 includes a
resi stance R138, and a 2-pin connector J26 whose nunber 1
termnal is connected with the other side of the resistance
R138.

[ 139] The 2-pin connector J26 receives read data from at
| east one of the electric neter, the water neter, the hot-
water neter, and the gas neter. The second interface unit
602 outputs the received read data to at |east one of the
nunber 8 termnal, the nunber 9 termnal, the nunber 18

termnal, the nunber 27 termnal, the nunber 23 term nal, the
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nunber 24 termnal, the nunber 25 termnal, the nunber 26
termnal, and the nunber 35 term nal

[ 140] FIG 11 is a circuit diagram of the third
interface unit 603.

[ 141] In FIG 11, the interface unit 126 includes a
third interface unit 603.

[142] The third interface  unit 603 i ncl udes: a
resi stance Rl144; a resistance Rl146; a 3-pin connector J26
whose nunber 2 termnal is connected with one side of the
resi stance R146; a photo coupler Ul5 whose nunber 1 term nal
is connected with the other side of the resistance R144 and
the nunber 2 termnal is connected with the other side of the
resi stance R146; and a resistance R142 of which one side is
connected with the nunber 4 termnal of the photo coupler UL5.

[ 143] The 3-pin connector J28 receives the read data
fromat |east one of the electric nmeter, the water neter, the
hot-water neter, and the gas neter. The third interface unit
603 outputs the received read data to at |east one of the
nunber 8 termnal, the nunber 9 termnal, the nunber 18
termnal, the nunber 27 term nal, the nunber 23 term nal, the
nunber 24 termnal, the nunber 25 termnal, the nunber 26
termnal, and the nunber 35 term nal

[ 144] The photo coupler Ul5 serves to transfer an input

el ectric signal and an output electric signal as ‘light’. In
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general, the photo coupler Ul5 is an optical coupled device
in which a light emtting elenent and a light receiving
el enent are conbined into one package in order to transfer
signals through light by electrically insulating between
i nput and output. The photo coupler Ul5 may be PC817.

[ 145] The third interface unit 603 receives the read
data fromat |east one of the electric neter, the water neter
the hot-water neter, and the gas neter. The third interface
unit 603 outputs the received read data to at |east one of
the nunmber 8 termnal, the nunber 9 termnal, the nunber 18
termnal, the nunber 27 termnal, the nunber 23 termnal, the
nunber 24 termnal, the nunber 25 termnal, the nunber 26
termnal, and the nunber 35 term nal

[ 146] The interface unit 126 includes four third
interface units 6083. The third interface units my be
respectively connected with a snoke sensor, a gas sensor, a
door lock and a tenperature sensor.

[ 147] FIG 12 is a circuit diagram of the fourth
interface units 604 and 126.

[ 148] In an enbodinment of the present invention, the
interface unit 126 includes the fourth interface units 604
and 126, and each of the fourth interface units 604 and 126
i ncludes: an RS232 conmmunication chip U9 whose nunber 1

terminal is connected with the other side of the capacitor
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C46, the nunber 3 termnal is connected with one side of the
capacitor C46, the nunber 4 termnal is connected with the
other side of the capacitor C50, the nunber 5 termmnal is
connected with one side of the capacitor C50, the nunber 6
termnal is connected with the capacitor C52, the nunber 2
termnal is connected with one side of the capacitor C48; and
a 3-pin connector J900 whose nunmber 2 termnal is connected
with the nunber 15 term nal of the RS232 comunication chip
u9.

[ 149] The RS232 communication chip W my be MAX232.
The RS232 communication chip U9 sends and receives signals
to/from the nunber 45 terminal or the nunber 46 term nal of
the CPU U3. The RS232 communi cation chip U9 steps up or down
the signal, received from an external device connected with
the 3-pin connector J900, as rated signals of the CPU U3.

[ 150] The interface unit 126 has two fourth interface
units 604 and 126.

[ 151] FIG 13 is a circuit diagram of fifth interface
units 605 and 126.

[ 152] In an enbodinment of the present invention, the
interface unit 126 includes fifth interface units 605 and 126,
and each of the fifth interface units 605 and 126 i ncludes:
an RS485 communi cation chip Ul3 of which nunber 1 termnal is

connected with the resistance R129, the nunber 2 termnal is
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connected with the nunber 3 termnal, the nunber 7 term na
is connected with the other side of the resistance R130, and
the nunber 6 termnal is connected wth the other side of the
resistance R134; and a 3-pin connector J25 whose nunber 1
termnal is connected with one side of the resistance R130
and the nunber 3 terminal is connected with one side of the
resi stance R134.

[ 153] The RS485 communication chip Ul3 may be SN75176A.
The RS485 conmmunication chip Ul3 sends and receives signals
to the nunber 14 termnal, the nunber 15 termnal or the
nunber 66 termnal of the CPU U3 through the nunber 1
termnal, the nunber 2 termnal and the nunber 4 termnal
The RS485 comunication chip Ul3 steps up or down the signals
received from the external device connected with the 3-pin
connector J25 to rated signals of the CPU US.

[ 154] FIG 14 is a circuit diagram of the nechanical
switch 127

[ 155] The gateway device 100 further includes the
mechani cal switch 127, which applies electric power to the
external device. The nmechanical switch 127 includes: a 2-pin
connector J1; a diode D1 of which the anode is connected with
the nunber 1 termnal of the 2-pin connector J1 and the
cathode is connected with the nunber 2 termnal of the 2-pin

connector J1; a transistor QL whose drain termnal is
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connected wth the nunber 2 termnal of the 2-pin connector
J1; a resistance R2 of which one side is connected wth a
gate termnal of the transistor Ql; a diode D4 of which the
anode is connected with the gate termnal of the transistor
QL; a resistance R8 of which one end is connected with the
gate termnal of the transistor Ql; a transistor 4 whose
nunber 3 termnal is connected wth the other end of the
resistance R8; and a resistance R15 of which one end is
connected with the nunber 2 termnal of the transistor 4.

[ 156] The mechanical switch 127 may be connected with
the nunber 5 termnal, the nunber 6 termnal, the nunber 17
termnal and the nunmber 18 termnal of the CPU U3. The CPU
U3 controls the nechanical switch 127 to control ON OFF of
t he external device connected with the mechanical switch 127.
Four nmechanical switches 127 my be provided, and the
mechani cal swi tches 127 may be respectively connected with a
fan of 24V rated voltage, a fan of 14V rated voltage, an LED
| anp, and a sol enoi d val ve.

[ 157] FIG 15 is a circuit diagram of a contactless
rel ay.

[ 158] The gateway device 100 further includes a
contactless relay to apply electric power to an external
devi ce. The contactless relay includes: a 3-pin connector

J7; a resistance R37 of which one end is connected with the
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nunber 2 termnal of the 3-pin connector J7; a transistor QL3
whose nunmber 3 terminal is connected with the other end of
the resistance R37; a resistance R41 of which one end is
connected with the nunmber 2 termnal of the transistor QL3;
and a resistance R39 of which the other end is connected wth
the nunber 2 termnal of the transistor QL3.

[ 159] The contactless relay may be an electronic switch
127 using a solid state relay (SSR). Four contactl ess rel ays
may be provided. The contactless relays may be connected
with the nunber 82 termnal, the nunber 83 termnal, the
nunber 84 term nal and the nunber 85 term nal of the CPU US.
The contactl ess relays may be respectively connected with the
electric meter, the hot-water neter, the water neter and the
gas neter to turn on or off the electric nmeter, the hot-water
meter, the water neter and the gas neter according to the
control of the CPU U3.

[ 160] FIG 16 is a circuit diagram of a tenperature-
hum dity sensor unit 125.

[ 161] In an enbodinent of the present invention, the
gateway device 100 further includes a tenperature-humdity
sensor unit 125 for neasuring tenperature or humdity of the
gateway device 100. The tenperature-humdity sensor unit 125
includes: a tenperature-humdity sensor U4; a capacitor C29

of which one end is connected with the nunber 2 term nal of
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the tenperature-humdity sensor W and the other end is
connected with the nunber 3 terminal of the tenperature-
hum dity sensor W4; a transistor 2 whose source termnal is
connected with the nunber 1 terminal of the tenperature-
humdity sensor U4; a resistance R121 of which one end is
connected with a gate termnal of the transistor 2 and a
gate termnal of the transistor 23 and the other end is
connected with the source termnal of the transistor Q2; a
resi stance R100 of which one end is connected with the gate
termnal of the transistor 22 and the other end is connected
wth the source termnal of the transistor QR3; a resistance
R122 of which one end is connected with the drain term nal of
the transistor (@R2; a resistance R123 of which one end is
connected with the other end of the resistance R122; and a
transistor Q3 whose drain termnal is connected with the
ot her end of the resistance R123.

[ 162] The tenperature-humdity sensor U4 may be SHT-75.
The tenperature-humdity sensor wunit 125 outputs signals
obtai ned by neasurenent of tenperature or humdity to the
nunber 69 term nal or the nunmber 79 term nal of the CPU U3.

[ 163] FIG 17 is a circuit diagramof a buzzer unit 122.

[ 164] In an enbodinment of the present invention, the
gateway device 100 further includes a buzzer wunit 122 for

outputting a sound according to a predeterm ned standard.
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The buzzer unit 122 includes: a buzzer LS1 for outputting a
sound; a resistance R93 of which one end is connected wth
the nunber 1 termnal of the buzzer LSl1; a transistor @1
whose nunber 3 terminal is connected with the nunber 2
termnal of the buzzer LS1; a resistance R94 of which one end
is connected with the nunber 2 terminal of the transistor
@1; and a resistance RO5 of which one end is connected with
the other end of the resistance R94.

[ 165] The buzzer LS1 may be KPX-1405A. The buzzer wunit
122 is connected with the nunber 29 terminal of the CPU U3 to
out put an audi bl e sound according to control of the CPU U3.

[ 166] FIGS. 18A and 18B are circuit diagrans of the
control unit 121. The CPU U3 of the control unit 121 nmay be
ATMEGA2560V. FIG 18A illustrates a part of the control wunit
121, and FIG 18B illustrates the remaining part of the
control unit 121. The control wunit 121 is one CPU forned in
such a way that the part illustrated in FIG 18A and the
remai ning part illustrated in FIG 18B are conbined integrally.

[167] The control wunit 121 can output tenperature or
hum dity sensed by the tenperature-humdity sensor unit 125.
Display wunits 123 are to show information visually and
acoustically, and may be a flat display.

[ 168] The control wunit 121 controls to turn on the LED

| anp connected through the nechanical switch 127 or the
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contactless relay when a nunber different from the password
preset in the door |lock through the interface is inputted nore
than two tinmes. That is, the control unit 121 determ nes that
not a house owner but an outsider nmanipulated the door | ock
and turns on the LED lanp so as to nake as if soneone is in
t he house.

[ 169] The control unit 121 sends the received signhals and
i nformation of various kinds to the building managenent server,
such that the building managenent server can check differences
between paraneters |ike tenperature and predeterm ned
nunmeri cal val ues.

[170] The control wunit 121 controls to actuate the fan
connected through the nmechanical switch 127 or the contactl ess
relay when a nunber different fromthe password preset in the
door lock through the interface is inputted nore than two
times. That is, the control wunit 121 determnes that not a
house owner but an outsider manipulated the door |ock and
actuates the fan so as to nake as if soneone is in the house.

[171] As described above, those skilled in the art wll
understand that the present invention can be inplenented as
ot her concrete fornms w thout changing the inventive concept or
essential features. Therefore, these enbodi nents as described
above are only proposed for illustrative purposes and do not

limt the present invention. Moreover, it should not be
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understood that the flow charts shown in the drawi ngs are just
sequential order illustrated exenplarily to obtain the nost
desirable results, and it is clear that additional steps nmay
be provided or sone steps may be om tted.

[172] The t echni cal features descri bed in this
specification and the conponents for realizing the technica
features may be realized by digital electronic circuits, by
conputer software, firmmvare or hardware, which includes the
configuration described in this specification and structura
equi valents, or by conbination of at I|east one of them
Fur t her nor e, the conponents inplenenting the technical
features of the present invention may be realized by conputer
program products, nanely, nodules related wth conputer
program conmmands encoded on a tangi bl e program storage nedia
in order to control the operation of a processing systemor in
order to carry out operations by the control.

[173] Media readable by a conputer nmay be a nachine-
readabl e storage device, a machi ne-readabl e storage board, a
conposite of materials influencing on machine-readable full-
wavef orm signals, or conbination of at |east one of them

[ 174] In the neantine, the terns, ‘device’ or ‘systeni,
in this specification include all apparatuses, devices and
machi nes for processing information, such as processors,

conput er s, mul ti processors, or mul ti - conput ers. The
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processi ng conputer may include all kinds of codes for formng
execution environnment of conputer progranms on demand, such as
codes constituting processor firmare, pr ot ocol st acks,
informati on base mnmanagenent systens, operating systens, or
conmbi nation of at |east one of them beside hardware.

[175] Computer prograns known as prograns, software,
software applications, scripts or codes nay be made in any
form of program ng | anguage including conpiled or interpreted
| anguage or priori and procedural [|anguage, and nay be
realized by any formincluding standal one prograns or nodul es,
conponents, subroutines, or other units suitable for conputer
envi ronment .

[ 176] In the neantinme, the conputer progranms do not
essentially correspond to files of a file system and may be
stored in a single file supplied to a requested program in a
multi-interacting file, for instance, a file for storing one
or nore nodul es, subprograns or sone of codes, or in a part of
a file having other program or information, for instance, at
| east one script stored in a markup | anguage docunent.

[177] The conputer program rmay be located in one site or
diffused to a plurality of sites so as to run on a multi-
conputer or at |least one conputer interconnected by a

wire/wrel ess communi cati on networKk.
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[178] In the neantine, as conputer-readable nedia
suitable for storing conputer program conmmands and i nformation,
there are sem conductor nenory devices, such as EPROVs,
EEPROVE and flash nenory devi ces, non-volatile nmenories of al
types including magnetic discs, such as internal hard discs or
external discs, nmagneto-optical discs, CDs and DVD di scs, non-
volatile nmedia and nenory devices. Processors and nenories
may be supplenmented by logic circuits of a special purpose or
may be integrated to the logic circuits.

[179] The components for realizing the technical features
described in this specification may be inplenented in a
conputation system including a back-end conponent |ike an
informati on server, a m ddl eware conponent |ike an application
server, a front-end conponent |ike a client conputer having a
web browser or a graphic user interface that a user can
interact with the conponents described in this specification,
or all conbinations of the back-end conponent, the m ddl eware
conponent and the front-end conponent. The conponents of the
system are interconnectable by any form or nedia of digita
i nformati on conmuni cati on, such as conmuni cati on networks.

[ 180] Hereinafter, preferred enbodinents to inplenent
conponents for the system described in this specification and
a nmethod for offering MO service-based benefits wll be

described in detail.
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[ 181] The nmethod in this specification may be used
partially or entirely through nmeans for executing conputer
sof tware, program codes or conmmands on a server related with a
client device or a web-based storage systemor on at |east one
processor included in the server. Here, the processor nay be
a part of conputing platform such as a server, a client, a
network infra structure, a nobile conputing platform or a
fixed computing platform and in detail, my be a kind of
conputers or processing devices, which can execute program
commands, codes and the |ikes. Mor eover, the processor may
further include a nenory for storing nethods, comrands, codes
and prograns, and in the case that the processor does not
include the nenory, the process can access storage devices,
such as CD-ROMs, DvVDs, nenories, hard discs, flash drives,
RAMsE, ROMs, caches, and the likes, in which the nethod, the
commands, the codes and the prograns are stored.

[ 182] Additionally, the system and the nethod described
in this specification may be used partially or entirely
through a device executing conputer software on a server, a
client, a gateway, a hub, a router or a network hardware.
Here, the software may be executed in servers of various Kkinds,
such as file servers, print servers, domain servers, internet
servers, intranet servers, host servers, distributed servers,

and the likes, and the above-nentioned servers may further
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include a nenory, a processor, a conputer-readable storage
medi um a storage nedium a comunication device, a port, a
client, and an interface which can access other servers
through a wire/wrel ess networKk.

[ 183] In addition, the nethods, the commands, the codes
according to the present invention may be executed by a server,
and devices necessary for executing the nethods nay be
realized as a part of a hierarchy structure associated with
t he server.

[ 184] Moreover, the server nmay offer interfaces to other
devices including a client, another server, an information
base server, a print server, a file server, a conmmunication
server, a distributed server and others, and connection
through the interfaces pronotes renote execution of prograns
through a wire/wrel ess network.

[ 185] Furthernmore, any one of the devices connected to
the server through the interface may further include at |east
one storage device, which can store nethods, comands, codes
and others, and a central processor of the server provides the
device with commands, codes and others, which will be executed
on different devices, to be stored in the storage device.

[ 186] In the neantime, the methods described in this
specification may be wused partially or entirely through a

network infra structure. Here, the network infra structure
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may i nclude all of devices, such as conputing devices, servers,
routers, hubs, firewalls, clients, personal conmputers, network
devi ces, and routing devices, and nodules which can execute
functions of the devices, and may further include storage
medi a, such as flash nenories, buffers, stacks, RAMs, and ROV,
besi des t he above-nenti oned devi ces and nodul es. Additionally,
the nethods, commands, codes and others may be executed and
stored by one of the devices, nodules and storage nedia
included in the network infra structure, and other devices
necessary for executing the nethods nay be also realized as a
part of the network infra structure.

[ 187] In addition, the system and nethod described in
this specification may be realized by hardware or conbination
of hardware and software suitable for specific applications.
Here, the hardware includes all of general-purpose conputer
devi ces, such as personal conputers and nobile conmunication
termnals, and enterprise-type specific conputer devices. The
conput er devices may be realized by devices including a nenory,
a mcroprocessor, a mcrocontroller, a digital si gnal
processor, an application integrated circuit, a programmble
gate array, a progranmble array structure, and so on, or
conmbi nati on of them

[ 188] The conputer software, the comands, the codes and

ot hers descri bed above nmay be stored or accessed by readable
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devi ces, and the readabl e device may include nenories, such as
a sem conductor storage like a conputer conponent, a RAM or a
ROM having digital information used for conputing during a
predetermned tinme interval, a permanent storage Ilike an
optical disc, a nass storage like a hard disc, a tape and a
drum an optical storage |like a CD or a DVD, a flash nmenory, a
fl oppy disc, a magnetic tape, a paper tape, a standal one type
RAM di sc, a nmass storage and a dynam c nenory detachable from
a conputer, a static nenory, a variable storage, and a network
access type storage |ike clouds. In the neantinme, the
commands and codes includes all kinds of |anguages, nanely,
information-oriented |anguage such as SQ., dBase and so on,
system | anguage such as C, Objective C, C++, and assenbly,
architecture |anguage such as Java and NET, and application
| anguage such as PHP, Ruby, Perl, Phthon, and so on, but the
present invention is not limted to the above, and includes
all kinds of |anguages known widely to those skilled in the
art.

[ 189] Furt her nore, t he ‘conput er - readabl e medi a’
described in this specification includes all kinds of nedia
for providing the processor with comands for executing
prograns. In detail, the conputer-readable nedia includes
non-volatile nedia, such as information storage devices,

optical discs, magnetic discs and others, volatile nedia such
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as dynamc nenories, and transm ssion nedia, such as coaxia
cables, copper wres and optical fibers for transferring

informati on. However, the present invention is not limted to

t he above.
[ 190] In the neantine, the conponents for realizing the
technical features of the present invention illustrated in the

bl ock diagrans and flow charts nean | ogical boundaries anong
t he conponents.

[ 191] However, according to exenplary enbodinents of
software or hardware, the conponents and their functions
illustrated in the drawings are executed by standal one
software nodules, nonolithic software structures, codes,
services, and conbination of them are executed in a state
where the conmponents are stored in a nmedium executable in a
conputer having a processor. Therefore, it would be
appreciated that all of the exenplary enbodinents belong to
the scope of the present invention.

[ 192] The attached drawings and description of this
specification explain the technical features of the present
invention, but a specific arrangenent of software to execute
the technical features of the present invention should not be
deduced sinply, unless explicitly stated otherwise. That is,
because there are various exenplary enbodinents described

above and such enbodi nents have the sane technical features as
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the present invention and may be nodified and changed, it
woul d be appreciated that the exenplary enbodi nents belong to
the scope of the present invention.

[ 193] Additionally, while operations are depicted in the
drawings in a particular order, this should not be understood
as requiring that such operations be perforned in the
particular order shown or in sequential order, or that all
illustrated operations be perforned, to achieve desirable
results. In certain circunstances, nultitasking and parallel
processing nmay be advantageous. Mreover, the separation of
vari ous system conponents in the inplenmentations described
above shoul d not be understood as requiring such separation in
all inmplenmentations, and it should be understood that the
descri bed program conponents and systens can generally be
integrated together in a single software product or packaged
into nultiple software products.

[ 194] As described above, in this specification, the
invention is not limted to proposed specific terns.
Therefore, while the invention has been described in detail
with reference to the above-described exanples, it wll be
understood by those skilled in the art that various changes,
nodi fications, and alternations may be nade w thout departing

fromthe spirit and scope of the invention.
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[ 195] It wll be apparent to those skilled in the art
that a variety of nodifications and variations may be nade
w thout departing the spirit and scope of the present
invention as defined by the appended clains. Further, such
nodi fications and variations should not be understood
i ndependently from the technical idea or perspective of the

present invention.

I ndustrial Applicability

[ 196] The present invention relates to a building
managenent server, which can receive information from devi ces,
such as sensors or caneras, located in a building and control
devices existing inside or outside the building, thereby

i nt egratedly managi ng the buil di ng.
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VWhat is clained is:

1. A building managenent server conpri sing:

a first communication wunit, which comunicates wth a
gat eway device, which receives information from a sensor device
nounted on a building, by wire or wirel essly;

an el ectric quantity contr ol unit, whi ch receives
electricity reading information fromthe gateway device and sends
a power outage command to the gateway device when the read
quantity of electricity contained in the electricity reading
information is nore than a predeterm ned nunerical val ue;

an illumnation control unit, which receives a fire
detection information from the gateway device and sends the
gateway device a lighting command to turn on a light |ocated
within a predetermned distance from the location of fire
out break contained in the fire detection information, such that a
plurality of lights existing on an evacuation route in the
buil ding are turned on in sequential order; and

an elevator control unit, which sends the gateway device a
nunber input button display command to display a nunber i nput
button on a display window in an elevator to which a destination

floor reservation device, which receives information of a
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destination floor in advance, 1is applied, when receiving

energency state information fromthe gateway device.

2. The building managenent server according to claim 1,
further conprising:

a water quantity control unit, which receives water reading
information from the gateway device and sends a water outage
command to the gateway device when the read quantity of water
contained in the water quantity reading information is nore than

a predeterm ned nunerical val ue.

3. The building managenent server according to claim 1,
further conprising:

a gas quantity control wunit, which receives gas reading
information from the gateway device and sends a gas supply
shutof f command to the gateway device when the read quantity of
gas contained in the gas quantity reading information is nore

than a predeterm ned nunerical val ue.

4. A buil di ng managenent system conpri sing:
a buil di ng managenent server according to claim1; and
a gateway devi ce,

wherein the gateway device conprises:
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a power supply wunit for supplying electric power to the
gat eway devi ce;

a control unit for generally controlling the gateway devi ce;

a storage unit for storing data necessary for operation of
t he gateway devi ce;

an interface unit, which receives read data from at | east
one of the electric nmeter, the water neter, the hot-water neter,
and the gas neter, and sends the received data to the building
managenment server; and

an input unit mani pul ated to receive data,

wherein the power supply unit conprises:

a DC power supply unit (J24) for supplying a DC source;

a fuse (F1) whose one side is connected with the DC source;

a first converter connected with the other side of the fuse;

a second converter connected with the other side of the
fuse; and

a third converter connected with the second converter,

wherein the first converter conprises:

a capacitor (C33) connected with the other side of the fuse
(F1);

a diode (D800) of which the anode is connected with the
ot her side of the fuse (F1);

a stepdown converter (U6) whose nunber 1 termnal 1is

connected with the cathode of the di ode (D800);
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a capacitor (C34) whose one side is connected with the
nunber 1 termnal of the stepdown converter (U6) and the other
side is connected with the nunber 5 terminal, the nunber 6
termnal and the nunmber 3 termnal of the stepdown converter
(U6);

a diode (D802) of which the cathode is connected with the
nunber 2 term nal of the stepdown converter (U6) and the anode is
connected with the nunber 5 termnal, the nunber 6 term nal and
the nunber 3 termnal of the stepdown converter (U6);

an inductor (L6) of which one side is connected with the
nunber 2 termnal of the stepdown converter (U6) and the other
side is connected with the nunber 4 termnal of the stepdown
converter (U6);

a capacitor (C32) of which one side is connected with the
nunber 4 termnal of the stepdown converter (U6) and the other
side is connected with the nunmber 5 termnal, the nunber 6
termnal and the nunber 3 termnal of the stepdown converter
(U6);

a capacitor (C35) of which one side is connected with the
nunber 4 termnal of the stepdown converter (U6) and the other
side is connected with the nunber 5 terminal, the nunber 6
termnal and the nunmber 3 termnal of the stepdown converter

(Ue); and
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a capacitor (C36) of which one side is connected with the
nunber 4 termnal of the stepdown converter (U6) and the other
side is connected with the nunber 5 terminal, the nunber 6
term nal and the nunber 3 term nal of the stepdown converter (U6),

wherein the second converter conprises:

a capacitor (C38) connected with the other side of the fuse
(F1);

a diode (D801) of which the anode is connected with the
ot her side of the fuse (F1);

a stepdown converter (U7) whose nunber 1 termnal 1is
connected with the cathode of the diode (D801);

a capacitor (C39) whose one side is connected with the
nunber 1 termnal of the stepdown converter (U7) and the other
side is connected with the nunmber 5 termnal, the nunber 6
termnal and the nunber 3 termnal of the stepdown converter
(urn);

a diode (D803) of which the cathode is connected with the
nunber 2 term nal of the stepdown converter (U7) and the anode is
connected with the nunber 5 termnal, the nunmber 6 term nal and
the nunber 3 term nal of the stepdown converter (U7);

an inductor (L7) of which one side is connected with the
nunber 2 termnal of the stepdown converter (U7) and the other
side is connected with the nunber 4 termnal of the stepdown

converter (U7);

-61-



a capacitor (C37) of which one side is connected with the
nunber 4 termnal of the stepdown converter (U7) and the other
side is connected with the nunber 5 terminal, the nunber 6
termnal and the nunmber 3 termnal of the stepdown converter
(ur);

a capacitor (C40) of which one side is connected with the
nunber 4 termnal of the stepdown converter (U7) and the other
side is connected with the nunmber 5 termnal, the nunber 6
termnal and the nunber 3 termnal of the stepdown converter
(U7); and

a capacitor (C41) of which one side is connected with the
nunber 4 termnal of the stepdown converter (U7) and the other
side is connected with the nunber 5 terminal, the nunber 6
term nal and the nunber 3 term nal of the stepdown converter (U7),

wherein the third converter conprises:

a capacitor (C42) of which one side is connected with one
side of the capacitor (C41); a | owdropout regulator (U300) whose
nunber 3 termnal is connected with one side of the capacitor
(Cc42); and

a capacitor (C43) of which one side is connected with the
nunber 2 termnal and the nunber 4 terminal of the | ow dropout

regul ator (U800),
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wherein the gateway device further conprises a tiner for
outputting the present time to the control unit, and the tinmer
conpri ses:

an oscillator (Y3);

a real tinme clock (U20) whose nunmber 1 termnal is connected
with one side of the oscillator (Y3) and the nunber 2 termnal is
connected with the other side of the oscillator (Y3);

a battery (Btl) connected with the nunber 3 terminal of the
real time clock (U20);

a resistance (R174) of which one side is connected with the
nunber 7 termnal of the real tinme clock (U20);

a resistance (R175) of which one side is connected with the
nunber 6 termnal of the real tinme clock (U20);

a resistance (R176) of which one side is connected with the
nunber 5 termnal of the real tinme clock (U20);

a transistor (QR@4) of which the source termnal is connected
with the nunber 6 termnal of the real tinme clock (U20);

a transistor (@Q@5) of which the source termnal is connected
with the nunber 5 termnal of the real tinme clock (U20);

a resistance (R170) of which one side is connected with a
gate termnal of the transistor (@Q@4) and a gate term nal of the
transistor (@5) and the other side is connected with the source

term nal of the transistor (@5);
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a resistance (R171) of which one side is connected with a
gate termnal of the transistor (@Q@4) and a gate term nal of the
transistor (@5) and the other side is connected with the source
term nal of the transistor (Q4);

a resistance (R172) of which one side is connected with a
drain termnal of the transistor (Q4);

a resistance (R173) of which one side is connected with a
drain termnal of the transistor (@5); and

a contactless relay for applying electric power to an
ext ernal devi ce,

wherein the contactless relay conprises:

a 3-pin connector (J7);

a resistance (R37) of which one end is connected with the
nunber 2 term nal of the 3-pin connector (J7);

a transistor (QL3) whose nunber 3 termnal is connected with
the other end of the resistance (R37); a resistance R41 of which
one end is connected with the nunber 2 termnal of the transistor
(QL3); and

a resistance (R39) of which the other end is connected with
the nunber 2 termnal of the transistor (QL3), and

wherein the interface is connected with a door |ock, and the
control wunit controls to turn on an LED | anp connected through

the interface when a nunber different fromthe password preset in
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the door lock through the interface is inputted nore than two

tines.

5. The building managenent server according to claim 1,
further conprising:

an illumnation control wunit, which receives illum nation
intensity informati on by each zone inside the building fromthe
gateway device, and sends the gateway device a brightness
adj ustment conmand to adjust brightness of lights existing in a
specific zone when brightness contained in the illumnation
intensity information of the specific zone is nore than or |ess

than a predeterm ned nunerical val ue.

6. The building managenent server according to claim 1,
further conprising:

a gas valve control wunit, which receives gas detection
informati on fromthe gateway device and sends a gas val ve | ocking
command to lock a gas valve located within a predeterm ned
distance from the gas |leak |location contained in the gas

detection i nformati on

7. The building managenent server according to claim 1,

further conprising:
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an entrance control wunit, which receives entrance opening
and closing information of a building entrance from the gateway
devi ce, and sends the gateway device an entrance | ocking comand
to close and | ock the entrance when the entrance is opened at a

predeterm ned tine.

8. The building nanagenent server according to claim 1,
further conprising:

an inmage storage unit, which receives inage information
containing inmages of the inside or outside of the building from
the gateway device 100, conpares a presently received inmage with
a previous image, and, when there is a novenent of an object

stores an image of the novenent into a storage device.

9. The building nanagenent server according to claim 1,
further conprising:

a parking nmanagenent unit, which receives information of a
vehicle entering an entrance of a parking |ot, determ nes whether
or not the vehicle information is information of the vehicle,
whi ch has been registered previously into the building managenent
server, and then, when the vehicle information is information of
the previously registered vehicle, sends the gateway device a

parking | ot barrier opening command to open a parking | ot barrier.

- 66 -



