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INTELLIGENT BUILDING AUTOMATION
APPARATUS OF AUTONOMOUS CONTROL
AND CONTROL METHOD THEREOF

FIELD

[0001] The present invention relates to a smart building
automation system and a method for controlling the same,
and, more particularly, to a self-regulating intelligent build-
ing automation system which can provide automatic control
to maintain a pleasant environment in the building in an
energy-saving manner without using a direct digital control-
ler (DDC, local controller), and a method for controlling the
same.

BACKGROUND

[0002] Generally, large and medium sized buildings such
as an office tower, a public institution building, and an
apartment are provided with building facilities such as an air
conditioner, a boiler, and a pump to control the temperature
and humidity of air in a room and to purity the air, thereby
keeping the environment of the room suitable for intended
use.

[0003] The buildings are also provided with a building
automation system for controlling the building facilities.
Generally, such a building automation system includes a
direct digital controller (DDC), which is a local controller.
[0004] Such a direct digital controller (DDC) collects and
sends information necessary for temperature/humidity con-
trol of a heating and air conditioning system, monitoring/
controlling/reporting operation status of building facilities,
energy measurement and management, monitoring/control-
ling a power system, a security alarm system and a fire
fighting system.

[0005] However, a typical direct digital controller adapted
to control the entire building automation system has a
problem in that control and management over the building
automation system are impossible when an algorithm
executing unit of the direct digital controller malfunctions.
[0006] In addition, since such a typical direct digital
controller is hardwired to other components, there are con-
cerns of performance deterioration over time, high mainte-
nance cost, generation of crosstalk-induced noise, increase
in possibility of lightning strike, and the like.

[0007] Further, for the typical direct digital controller, it is
difficult to change the position of existing equipment when
remodeling, and additional cabling work is required when
extending the equipment, causes increase in construction
period and cost.

Prior Literature

[0008] Patent Document 0001: Korean Patent No.
10-1081990(entitled “Method of controlling building auto-
mation system”, publication date: Nov. 9, 2011).

SUMMARY

[0009] It is one object of the present invention to provide
a self-regulating intelligent building automation system
which has control and management functions to maintain a
pleasant environment in the building in an energy-saving
manner without using a direct digital controller (DDC, local
controller), and a method for controlling the same.

[0010] It is another object of the present invention to
provide a self-regulating intelligent building automation
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system which can reduce maintenance/replacement costs
while improving overall operational stability since, when an
abnormality occurs in one of multiple area/function-specific
self-regulating terminal units disposed in a specific area, it
is possible to repair the abnormal terminal unit alone, and a
method for controlling the same.

[0011] It is a further object of the present invention to
provide a self-regulating intelligent building automation
system which is based on a wireless network and thus can
have a simple structure while reducing installation costs, and
a method for controlling the same.

[0012] Inaccordance with one aspect of the present inven-
tion, there is provided a self-regulating intelligent building
automation system including: a smart sensing unit including
a first sensing unit disposed in a first specific space and a
second sensing unit disposed in a second specific space
separated from the first specific space; a self-regulating
terminal unit including a first self-regulating terminal dis-
posed in the first specific space and a second self-regulating
terminal disposed in the second specific space; a network
management unit managing a network without a direct
digital controller and wirelessly communicating with the
smart sensing unit and the self-regulating terminal unit; and
a central monitoring unit connected to the network manage-
ment unit via the Internet.

[0013] The first self-regulating terminal may contain a first
autonomous algorithm for autonomously controlling an
indoor environment of the first specific space based on data
received from outside, and the second self-regulating termi-
nal may contain a second autonomous algorithm for autono-
mously controlling an indoor environment of the second
specific space based on data received from outside.

[0014] The network management unit may include: a
downstream router unit receiving first environment data
from the first sensing unit through wireless communication
with the first sensing unit; an upstream router unit receiving
second environment data from the second sensing unit
through wireless communication with the second sensing
unit and wirelessly communicating with the downstream
router unit; and a gateway communicating data with at least
one of an external server, the smart sensing unit, and the
self-regulating terminal unit.

[0015] When the second self-regulating terminal requires
the first environment data, the downstream router unit may
transmit the first environment data to the upstream router
unit without transmitting the first environment data to a first
wireless terminal group connected downstream of the down-
stream router unit. Here, the upstream router unit may
transmit the first environment data to a second wireless
terminal group connected downstream of the upstream
router unit and disposed in the second specific space.
[0016] The first self-regulating terminal may further
include: a first data collector collecting first required data for
autonomously determining and controlling the indoor envi-
ronment of the first specific space; a first data analyzer unit
analyzing the first required data; a first control mode gen-
erator autonomously generating a control mode for control-
ling the indoor environment of the first specific space based
on analysis results from the first data analyzer unit; and a
first control signal output unit generating a control signal for
executing the control mode.

[0017] The first required data may include various data
which the first self-regulating terminal receives from at least
one of the smart sensing unit, another self-regulating termi-
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nal on the network, the network management unit, the
central monitoring unit, and an external server.

[0018] The first control mode generator may autono-
mously generate a specific control mode for maintaining a
pleasant indoor environment through analysis of the first
required data, the specific control mode being selected from
among plural control modes comprising an enthalpy control
mode, a CO2 control mode, and a general ventilation control
mode; and the first control signal output unit may generate
a specific control signal for executing the specific control
mode.

[0019] In accordance with another aspect of the present
invention, there is provided a method for controlling the
self-regulating intelligent building automation system set
forth above, wherein the method includes: a data collection
step in which the first self-regulating terminal receives first
required data for controlling the indoor environment of the
first specific space from outside and the second self-regu-
lating terminal receives second required data for controlling
the indoor environment of the second specific space from
outside; a data analysis step in which the second self-
regulating terminal analyzes the second required data while
the first self-regulating terminal analyzes the first required
data; a control mode generation step in which the first
self-regulating terminal generates a first control mode for the
first specific space based on analysis results of the first
required data and the second self-regulating terminal gen-
erates a second control mode based on analysis results of the
second required data; a control signal generation step in
which the first self-regulating terminal generates a first
control signal corresponding to the first control mode and
the second self-regulating terminal generates a second con-
trol signal corresponding to the second control mode; and an
environment control step in which a first control target unit
controls an environment of the first specific space based on
the first control signal and a second control target unit
controls an environment of the second specific space based
on the second control signal.

[0020] The method may further include: a data sensing
step including sensing, by the first sensing unit, the first
environment data; a first data packet transmission step in
which the first sensing unit transmits a first data packet
including the first environment data to the downstream
router unit; and a determination step including a first deter-
mination step in which whether the downstream router unit
transmits the first data packet to the first wireless terminal
group connected downstream of the downstream router unit
is determined based on attributes of the first data packet.
[0021] In the first data packet transmission step, the first
data packet may include a first destination address corre-
sponding to an address of the downstream router unit, a first
source address corresponding to an address of the first
sensing unit, a first final destination address field demand
value associated with a final destination of the first data
packet, an initial data reporter address corresponding to an
address of the first sensing unit, and a reported data value
corresponding to the first environment data.

[0022] In the first determination step, whether the first
final destination address field demand value is a predeter-
mined final destination address field demand value may be
determined.

[0023] The method may further include: a first down-
stream group broadcasting step in which, when the first final
destination address field demand value is the predetermined
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final destination address field demand value, the down-
stream router unit transmits a second data packet to com-
munication nodes around the downstream router unit, the
second data packet comprising a second address field value
having the communication nodes as a destination, a second
source address corresponding to the address of the down-
stream router unit, a final destination field value having the
first wireless terminal group as a final destination, the initial
data reporter address, and the reported data value.

[0024] In the first downstream group broadcasting step,
among the communication nodes, wireless terminals con-
nected upstream of the downstream router unit may not
receive the second data packet and the first wireless terminal
group may receive the second data packet.

[0025] The method may further include the steps of:
calculating, by a controller of the downstream router unit, a
second final destination address field demand value by
subtracting a certain value from the first final destination
address field demand value when the first final destination
address field demand value is not the predetermined final
destination address field demand value; and transmitting, by
the downstream router unit, a second data packet to the
upstream router unit without transmitting the second data
packet to the first wireless terminal group, wherein the
second data packet includes a second destination address
corresponding to an address of the upstream router unit, a
second source address corresponding to the address of the
downstream router unit, the second final destination address
field demand value, the initial data reporter address, and the
reported data value.

[0026] The method may further include: a smart mapping
step in which information including MAC addresses of
wireless terminals including the smart sensing unit and the
self-regulating terminal unit, the kinds of wireless terminals
in accord with the MAC addresses, installation locations of
the wireless terminals, and control settings for the wireless
terminals is automatically mapped to the wireless terminals.

[0027] The smart mapping step may include: installing the
wireless terminals at the respective installation locations;
scanning, by a separate external wireless terminal wirelessly
communicating with the network management unit, the
wireless terminals; displaying the wireless terminals on an
application of the external wireless terminal along with
information associated with the wireless terminals; confirm-
ing whether the wireless terminals are installed at the
respective installation locations; generating a mapping table
on the central monitoring unit from mapping information
including the MAC addresses of wireless terminals, the
kinds of wireless terminals, the installation locations of the
wireless terminals, and the control settings for the wireless
terminals; and receiving, by the network management unit,
the mapping table from the central monitoring unit.

[0028] Effects of a self-regulating intelligent building
automation system according to the present invention and a
method for controlling the same are as follows:

[0029] Firstly, the self-regulating intelligent building auto-
mation system uses self-regulating terminals based on a
wireless network and thus can provide automatic control to
maintain a pleasant environment in the building in an
energy-saving manner without using a direct digital control-
ler (DDC, local controller).

[0030] Secondly, the self-regulating intelligent building
automation system can transmit environment data only to a
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self-regulating terminal requiring the environment data
through downstream group broadcasting, thereby minimiz-
ing communication traffic.

[0031] Thirdly, the self-regulating intelligent building
automation system uses self-regulating terminals without a
direct digital controller and thus can have a simple structure
while reducing installation costs.

[0032] Fourthly, the self-regulating intelligent building
automation system controls an indoor environment using a
self-regulating terminal unit and thus can allow repair of
only a self-regulating terminal in a specific area in which an
abnormality occurs, thereby reducing maintenance/replace-
ment costs while improving overall operational stability.

DRAWINGS

[0033] FIG. 1 is a schematic diagram of an intelligent
building automation system according to one embodiment
of the present invention.

[0034] FIG. 2 is a block diagram of a first self-regulating
terminal of the intelligent building automation system
shown in FIG. 1.

[0035] FIG. 3 is a flowchart of a control process of the
intelligent building automation system shown in FIG. 1.
[0036] FIG. 4 is a detailed flowchart of a data transmission
step of the process shown in FIG. 3.

[0037] FIG. 5 is a diagram of data packet frames in a first
downward group broadcasting step of the data transmission
step shown in FIG. 4.

[0038] FIG. 6 is a diagram of data packet frames in the first
downward group broadcasting step and the second down-
stream group broadcasting step of the data transmission step
shown in FIG. 4.

[0039] FIG. 7 is a flowchart of a process in which infor-
mation associated with wireless terminals of the intelligent
building automation system shown in FIG. 1 is automati-
cally mapped to the wireless terminals.

DETAILED DESCRIPTION

[0040] Hereinafter, embodiments of the present invention
will be described with reference to the accompanying draw-
ings. It should be noted that like components will be denoted
by like reference numerals throughout the specification and
the accompanying drawings. In addition, descriptions of
details apparent to those skilled in the art will be omitted for
clarity.

[0041] A self-regulating intelligent building automation
system according to one embodiment of the present inven-
tion will be described with reference to FIG. 1 and FIG. 2.
[0042] The intelligent building automation system accord-
ing to this embodiment includes: a smart sensing unit; a
self-regulating terminal unit; a network management unit;
and a central monitoring unit 30.

[0043] The smart sensing unit includes a first sensing unit
S21 sensing first environment data associated with an envi-
ronment of a first specific space P1 inside the building and
a second sensing unit S11 sensing second environment data
associated with an environment of a second specific space
P2 separated from the first specific space P1.

[0044] In FIG. 1, S22 denotes a sensing unit which is
disposed in the first specific space P1 and is different from
the first sensing unit S21 and S22 denotes a sensing unit
which is disposed in the second specific space P2 and is
different from the second sensing unit S11.
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[0045] The first sensing unit S21 may measure, for
example, the indoor temperature and humidity and carbon
dioxide concentration of the first specific space P1. Accord-
ingly, the first environment data may include, for example,
the indoor temperature and humidity and carbon dioxide
concentration of the first specific space P1.

[0046] Likewise, the second sensing unit S11 may mea-
sure, for example, the indoor temperature and humidity and
carbon dioxide concentration of the second specific space P2
and the second environment data may include, for example,
the indoor temperature and humidity and carbon dioxide
concentration of the second specific space P2.

[0047] The smart sensing unit may further include an
external sensing unit SO disposed outside the building to
sense external environment data. The external sensing unit
S0 may measure, for example, the outdoor temperature,
humidity and fine dust concentration. Accordingly, the exter-
nal environment data may include, for example, the outdoor
temperature, humidity and fine dust concentration.

[0048] It should be understood that the smart sensing unit
may further include a third sensing unit S2 disposed in a
third specific space P3 on another floor of the building, for
example, on the first floor of the building and a fourth
sensing unit S1 in a fourth specific space P4 on the other
floor of the building.

[0049] The self-regulating terminal unit includes a first
self-regulating terminal A21 disposed in the first specific
space P1 and a second self-regulating terminal A11 disposed
in the second specific space P2.

[0050] In FIG. 1, A22 denotes a self-regulating terminal
which is disposed in the first specific space P1 and is
different from the first self-regulating terminal A21 and A12
denotes a self-regulating terminal which is disposed in the
second specific space P2 and is different from the second
self-regulating terminal A11.

[0051] In addition, the self-regulating terminal unit may
include a third self-regulating terminal A2 disposed in the
third specific space P3 and a fourth self-regulating terminal
Al disposed in the fourth specific space.

[0052] The self-regulating terminal unit may further
include an external self-regulating terminal A0 disposed
outside the building.

[0053] The network management unit communicates
wirelessly with at least one of the smart sensing unit and the
self-regulating terminal unit to manage a network without a
direct digital controller.

[0054] The network management unit may include: a
downstream router unit R20 receiving the first environment
data from the first sensing unit S21 through wireless com-
munication with the first sensing unit S21; an upstream
router unit R10 receiving the second environment data from
the second sensing unit S11 through wireless communica-
tion with the second sensing unit S11 and wirelessly com-
municating with the downstream router unit R20; and a
gateway 10 communicating data with at least one of an
external server, the smart sensing unit, and the self-regulat-
ing terminal unit.

[0055] In FIG. 1, reference numeral R1 denotes an
upstream router unit on the first floor of the building.
[0056] When the first environment data is required by the
second self-regulating terminal A11, the downstream router
unit R20 may transmit the first environment data to the
upstream router unit R10 without transmitting the first
environment data to a first wireless terminal group con-
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nected downstream of the downstream router unit R20.
Here, the upstream router unit R10 may transmit the first
environment data to a second wireless terminal group con-
nected downstream of the upstream router unit R10 and
disposed in the second specific space P2.

[0057] Herein, the first wireless terminal group refers to a
group of self-regulating terminals disposed in the first spe-
cific space P1 and wirelessly communicating with the down-
stream router unit R20, and the second wireless terminal
group refers to a group of self-regulating terminals disposed
in the second specific space P2 and wirelessly communicat-
ing with the upstream router unit R10.

[0058] The central monitoring unit 30 is connected to the
network management unit via the Internet 20.

[0059] In this way, with the self-regulating terminal unit
based on a wireless network, the intelligent building auto-
mation system according to this embodiment can provide
efficient automatic control to maintain a pleasant environ-
ment in the building in an energy-saving manner without
using a direct digital controller.

[0060] In addition, since the intelligent building automa-
tion system uses the self-regulating terminal unit without a
direct digital controller, the structure of the system can be
simplified, thereby reducing installation cost, while area/
function-specific control over the indoor environment can be
provided, whereby, when an abnormality occurs in a specific
area, it is possible to repair only the self-regulating terminal
unit in the specific area, thereby reducing maintenance/
replacement costs while improving overall operational
safety.

[0061] The first self-regulating terminal A21 may contain
a first autonomous algorithm for autonomously controlling
the indoor environment of the first specific space P1 based
on data received from outside and the second self-regulating
terminal A1l may contain a second autonomous algorithm
for autonomously controlling the indoor environment of the
second specific space P2 based on data received from
outside.

[0062] The first self-regulating terminal A21 may receive
data including at least one of the first environment data and
the second environment data from the downstream router
unit R20.

[0063] However, it should be understood that the present
invention is not limited thereto and the first self-regulating
terminal A21 may directly receive necessary data through
mapping with a separate self-regulating terminal and sensing
unit disposed on the network to autonomously control the
environment of the first specific space P1, or may receive
data directly from an external server. For example, the third
self-regulating terminal A2 may receive data directly from
another self-regulating terminal A3 and the third sensing
unit S2 in the third specific space, as shown in FIG. 1.
[0064] Likewise, the second self-regulating terminal A1l
may receive data including at least one of the first environ-
ment data and the second environment data from the
upstream router unit R10. In addition, the second self-
regulating terminal A11 may directly receive necessary data
through mapping with a separate self-regulating terminal
and sensing unit disposed on the network to autonomously
control the environment of the second specific space P2, or
may receive data directly from an external server.

[0065] In other words, each of the first self-regulating
terminal A21 and the second self-regulating terminal A1l
may receive data required to control the environment of the
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first specific space P1 or the second specific space P2
through mapping with the sensing unit, another self-regu-
lating terminal, the router unit, and the external server
connected thereto via the network.

[0066] However, it should be understood that the present
invention is not limited thereto and each of the first self-
regulating terminal A21 and the second self-regulating ter-
minal A1l may perform a routing function.

[0067] Alternatively, the self-regulating terminal unit may
perform only a routing function while leaving a self-regu-
lating function to the central monitoring unit. For example,
the central monitoring unit may be connected to the sensing
unit, the control target unit, another self-regulating terminal
unit, and the network management unit via one network to
communicate data, thereby autonomously controlling the
control target unit while managing and monitoring the
building automation system.

[0068] Alternatively, the self-regulating terminal unit may
perform some self-regulating functions, while the network
management unit may perform other self-regulating func-
tions while managing the network. For example, the self-
regulating terminal unit may perform function/area-specific
autonomous control based on required data, whereas the
network management unit may perform autonomous control
over the entire building automation system, including sched-
uling control.

[0069] Since the second self-regulating terminal A1l has
the same structure as the first self-regulating terminal A21,
only the first self-regulating terminal A21 will be described
in detail with reference to FIG. 2.

[0070] The first self-regulating terminal A21 may include:
a first data collector 120 collecting first required data for
autonomously determining and controlling the indoor envi-
ronment of the first specific space P1; a first data analyzer
unit 140 analyzing the first required data; a first control
mode generator 170 autonomously generating a control
mode for controlling the indoor environment of the first
specific space P1 based on analysis results from the first data
analyzer unit 140; and a first control signal output unit 160
generating a control signal for performing the control mode.

[0071] In addition, the first self-regulating terminal A21
may further include: a first wireless communication unit 110
for communication with external communication nodes; a
first storage unit 130 storing collected data and generated
data; and a first power supply 150 supplying power to the
components of the first self-regulating terminal A21.

[0072] Herein, the first required data refers to any data
required for autonomously controlling the indoor environ-
ment of the first specific space P1. That is, the first required
data may include various data which the first self-regulating
terminal receives from at least one of another self-regulating
terminal, the smart sensing unit, the network management
unit, the central monitoring unit, and the external server on
the network.

[0073] For example, the first required data may include
indoor environment data associated with the specific indoor
spaces, including the first environment data and the second
environment data, outdoor environment data, time data, and
external data.

[0074] The first environment data may include the indoor
temperature and humidity and carbon dioxide concentration
of the first specific space P1, and the second environment
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data may include the indoor temperature and humidity and
carbon dioxide concentration of the second specific space
P2.

[0075] The outdoor environment data may include the
outdoor temperature, humidity and fine dust concentration,
the time data may include data associated with date and
time, and the external data may include scheduling data
associated with a control schedule.

[0076] The first data collector 120 acquires the first
required data from the self-regulating terminal, the smart
sensing unit, the router unit, the external server, and the
gateway 10, which are mapped to the first self-regulating
terminal A21.

[0077] The first data analyzer unit 140 analyzes the first
required data in real time, the first control mode generator
170 generates an optimal control mode for the first specific
space P1, and the first control signal output unit 160 outputs
a control signal corresponding to the control mode. The first
data analyzer unit 140, the first control mode generator 170,
and the first control signal output unit 160 are operated
according to the first autonomous algorithm.

[0078] The first control mode generator 170 may autono-
mously generate a specific control mode for maintaining a
pleasant indoor environment based on analysis results of the
first required data, wherein the specific control mode may be
selected from among a plurality of control modes including
an enthalpy control mode, a CO, control mode, and a general
ventilation control mode, and the first control signal output
unit 160 may generate a specific control signal for executing
the specific control mode.

[0079] For example, when the first self-regulating terminal
A21 drives a damper, the first control mode generator 170
autonomously generates an enthalpy control mode for main-
taining an optimal environment based on the first required
data, provided that enthalpy control is possible at the present
point in time based on the time data, wherein the enthalpy
control mode may be set according to times when enthalpy
control is required and conditions required for enthalpy
control.

[0080] The first control signal output unit 160 may gen-
erate a control signal for driving the damper to execute the
enthalpy control mode.

[0081] The first self-regulating terminal A21 may control
a ventilator by generating a ventilation mode for ventilation
with outdoor air when the concentration of carbon dioxide in
the first specific space P1 exceeds a reference value of
indoor carbon dioxide concentration.

[0082] In addition, when the outdoor fine dust concentra-
tion exceeds a reference value of fine dust concentration
during the ventilation mode, each self-regulating terminal
may stop the ventilation mode to prevent inflow of outdoor
air and may generate an air purification mode to control an
air purifier.

[0083] The self-regulating terminal may determine opera-
tion status of an air conditioner to perform control over
supply air temperature/humidity and ventilation air tempera-
ture/humidity of the specific space based on the required
data including values of indoor temperature/humidity, or to
perform dehumidification control depending on the value of
indoor humidity.

[0084] In addition, the self-regulating terminal may con-
trol not only the environment of a corresponding specific
space in an area-specific manner but also a corresponding
control target unit in a function-specific manner. For
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example, the self-regulating terminal may perform function-
specific control over a control target unit such as an air
conditioner, a fan, or a pump according to conditions set for
the control target unit.

[0085] In this way, the self-regulating terminal can control
the control target unit such as an air conditioner, a ventilator,
and a purifier based on the required data needed to provide
area/function-specific control over the building, thereby
maintaining a pleasant environment in a corresponding
specific space in an energy-saving manner.

[0086] Next, a method of controlling the intelligent build-
ing automation system according to one embodiment of the
invention will be described with reference to FIG. 1 to FIG.
6.

[0087] First, a data sensing step is performed (S40). Spe-
cifically, the smart sensing unit collects indoor environment
data and outdoor environment data. That is, the first sensing
unit S21 senses the first environment data for the first
specific space P1 and the second sensing unit S11 senses the
second environment data for the second specific space P2.
[0088] Then, a data transmission step is performed in
which the sensed data is transmitted (S100). Details of the
data transmission step will be described below with refer-
ence to FIG. 4 to FIG. 6.

[0089] Then, a data collection step is performed in which
the first self-regulating terminal A21 receives the first
required data for controlling the indoor environment of the
first specific space P1 from outside and the second self-
regulating terminal A1l receives the second required data
for controlling the indoor environment of the second specific
space P2 from outside.

[0090] Then, a data analysis step is performed in which the
second self-regulating terminal A1l analyzes the second
required data while the first self-regulating terminal A21
analyzes the first required data (S50).

[0091] Then, a control mode generation step is performed
in which the first self-regulating terminal A21 generates a
first control mode for the first specific space P1 based on
analysis results of the first required data and the second
self-regulating terminal A1l generates a second control
mode based on analysis results of the second required data
(S60).

[0092] Then, a control signal generation step is performed
in which the first self-regulating terminal A21 generates a
first control signal corresponding to the first control mode
and the second self-regulating terminal All generates a
second control signal corresponding to the second control
mode (S70).

[0093] Then, an environment control step is performed in
which a first control target unit controls the environment of
the first specific space P1 based on the first control signal
and a second control target unit controls the environment of
the second specific space P2 based on the second control
signal (S80).

[0094] Now, a first downstream group broadcasting step of
the data transmission step will be described in detail with
reference to FIG. 1, FIG. 4 and FIG. 5.

[0095] First, a first data packet transmission step is per-
formed in which the first sensing unit S21 transmits a first
data packet including the first environment data to the
downstream router unit R20 (S111).

[0096] Referring to FIG. 5, a frame of the data packet
contains destination information associated with an address
of'a recipient at the present point in time, source information
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associated with an address of a sender at the present point in
time, final destination information associated with a final
destination of data, reporter address information associated
with an address of an initial data reporter, and a reported data
value associated with data intended to be reported by the
initial reporter.

[0097] In the first data packet transmission step, the first
data packet includes a first destination address El corre-
sponding to an address of the downstream router unit R20,
a first source address F1 corresponding to an address of the
first sensing unit S21, a first final destination address field
demand value G11 associated with a final destination of the
first data packet, an initial data reporter address G12 corre-
sponding to an address of the first sensing unit S21, and a
reported data value G13 corresponding to the first environ-
ment data.

[0098] Then, the downstream router unit R20 receives the
first data packet (S112).

[0099] Then, a determination step is performed which
includes a first determination step for determining whether
the downstream router unit R20 transmits the first data
packet to the first wireless terminal group based on attributes
of the first data packet (S120).

[0100] Here, the first determination step may be a step of
determining whether the first final destination address field
demand value is a predetermined final destination address
field demand value.

[0101] If the first final destination address field demand
value is a predetermined final destination address field
demand value, the downstream router unit R20 performs the
first downstream group broadcasting step (S140).

[0102] Before the first downstream group broadcasting
step, in the frame 41 of the first data packet, the first
destination address El denotes R20, the first source address
F1 denotes S21, the first final destination address field
demand value G11 denotes FFE1, the initial data reporter
address G12 denotes S21, and the reported data value G13
denotes the first environment data.

[0103] Here, the final destination address field demand
value may be set from FFEOQ to FFEF, wherein FFEO is a
predetermined final destination address field demand value.
When a corresponding router unit receives FFE1 as the final
destination address field demand value, the router unit
performs downstream group broadcasting in which the data
packet is transmitted to a wireless terminal group connected
downstream of the router unit.

[0104] Here, the first final destination address field
demand value transmitted by each sensing unit is set to
correspond to the location on the network of a self-regulat-
ing terminal which uses the first environment data.

[0105] In the first downstream group broadcasting step,
the downstream router unit R20 transmits a second data
packet to communication nodes around the downstream
router unit R20, wherein the second data packet includes a
second address field value E2 having the communication
nodes as a destination, a second source address F2 corre-
sponding to the address of the downstream router unit R20,
a final destination field value G21 having the first wireless
terminal group as a final destination, the initial data reporter
address (G22, and the reported data value G23.

[0106] In a frame 42 of the second data packet, E2 has a
value of FFFF, F2 has a value of R20, G21 has a value of
FFF0, G22 has S21, and G23 has the first environment data.
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[0107] Here, FFFF means that all communication nodes
around a corresponding router unit are set as a destination at
the present point in time, and FFF0 means that a final
destination in the first downstream group broadcasting step
is the first wireless terminal group downstream of the
corresponding router unit.

[0108] Accordingly, in the first downstream group broad-
casting step, among the communication nodes, wireless
terminals connected upstream of the downstream router unit
R20 do not receive the second data packet and the first
wireless terminal group receives the second data packet.
[0109] Then, the upstream router unit R10 receives the
second data packet from the downstream router unit R20 and
sends a third data packet to the network management unit,
wherein the third data packet includes a third destination
address E3 corresponding to the address of the network
management unit, a third source address F3 corresponding
to the address of the upstream router unit R10, a third final
destination address G31 corresponding to the address of the
network management unit, the initial data reporter address
(32, and the reported data value G33.

[0110] In a frame 43 of the third data packet, E3 has a
value of GW, F3 has a value of R10, G21 has a value of GW,
(32 has S21, and G33 has the first environment data. Here,
GW refers to the address of the network management unit.
[0111] Next, a process in which the first downstream
group broadcasting step and a second downstream group
broadcasting step are performed, that is, a process in which
the first environment data of the first sensing unit S21 is
transmitted to a second self-regulating terminal group down-
stream of the upstream router R10 in the second specific
space P2 and the first self-regulating terminal group down-
stream of the downstream router unit R20 in the first specific
space P1 will be described with reference to FIG. 1, FIG. 4,
and FIG. 6.

[0112] As described above, the first data packet transmis-
sion step is performed in which the first sensing unit S21
transmits the first data packet including the first environment
data to the downstream router unit R20 (S111).

[0113] In the frame 51 of the first data packet, the first
destination address E1 denotes R20, the first source address
F1 denotes S21, the first final destination address field
demand value G11 denotes FFE2, the initial data reporter
address G12 denotes S21, and the reported data value G13
denotes the first environment data.

[0114] Then, the downstream router unit R20 receives the
first data packet (S112).

[0115] Then, the determination step is performed which
includes the first determination step of determining whether
the downstream router unit R20 transmits the first data
packet to the first wireless terminal group based on attributes
of the first data packet (S120).

[0116] Since the first final destination address field
demand value is FFE2 and the preset final destination
address field demand value is FFE1, the first final destination
address field demand value is not the predetermined final
destination address field demand value.

[0117] Accordingly, a controller of the downstream router
unit R20 calculates a second final destination address field
demand value by subtracting a certain value, that is, 1, from
the first final destination address field demand value (S131).
That is, the downstream router unit R20 calculates FFE1 as
the second final destination address field demand value.
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[0118] Then, the downstream router unit R20 transmits the
second data packet to the upstream router unit R10 without
transmitting the second data packet to the first wireless
terminal group, wherein the second data packet includes a
second destination address E2 corresponding to the address
of the upstream router unit R10, a second source address F2
corresponding to the address of the downstream router unit
R20, the second final destination address field demand value
(21, the first data reporter address G22, and the reported
data value G23(S132).

[0119] In a frame 52 of the second data packet, E2 has a
value of R10, F2 has a value of R20, G21 has a value of
FFE1, G22 has S21, and G23 has the first environment data.
[0120] Then, the upstream router unit R10 receives the
second data packet (S133).

[0121] Then, the upstream router unit R10 determines
whether to transmit the second data packet to a wireless
terminal group downstream of the upstream router unit R10
based on attributes of the second data packet (S150).
[0122] Here, since the second final destination address
field demand value corresponds to the predetermined final
destination address field demand value, the upstream router
unit R10 performs the first downstream group broadcasting
step (S170).

[0123] In the first downstream group broadcasting step,
the upstream router unit R10 sends a third data packet to
communication nodes around the upstream router unit R10,
wherein the third data packet includes a third address field
value E3 having the communication nodes as a destination,
a third source address F3 corresponding to the address of the
upstream router unit R10, a final destination field value G31
having the second wireless terminal group as a final desti-
nation, the initial data reporter address G32, and the reported
data value G33.

[0124] In a frame 53 of the third data packet, E3 has a
value of FFFF, F3 has a value of R10, G31 has a value of
FFF0, G32 has S21, and G33 has the first environment data.
[0125] Accordingly, in the first downstream group broad-
casting step, among the communication nodes, the second
wireless terminal group receives the third data packet.
[0126] Then, the downstream router unit R20 receives the
third data packet from the upstream router unit R10 and
performs the second downstream group broadcasting step in
which a fourth data packet including the first environment
data is transmitted to the first wireless terminal group
(S180).

[0127] The downstream router unit R20 transmits the
fourth data packet to communication nodes around the
downstream router unit R20, wherein the fourth data packet
includes a fourth address field value E4 having the commu-
nication nodes as a destination, a fourth source address F4
corresponding to the address of the downstream router unit
R20, a final destination field value G41 having the first
wireless terminal group as a final destination, the initial data
reporter address G42, and the reported data value G43.
[0128] In a frame 54 of the fourth data packet, E4 has a
value of FFFF, F4 has a value of R20, G41 has a value of
FFFF, G42 has S21, and G43 has the first environment data.
[0129] Accordingly, even when G41 is set to FFFF in the
second downstream group broadcasting step, among the
communication nodes, wireless terminals connected
upstream of the downstream router unit R20, which are set
to receive data only from the upstream router unit, do not
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receive the fourth data packet and the first wireless terminal
group receives the fourth data packet.

[0130] In this way, in the process of transmitting the
environment data sensed by the sensing unit to self-regu-
lating terminals, group broadcasting only to self-regulating
terminals in an area requiring the environment data can be
performed, thereby minimizing communication traffic.
[0131] However, it should be understood that the present
invention is not limited thereto and the determination step
may further include a second determination step to deter-
mine whether the downstream router unit R20 transmits the
first environment data only to a specific self-regulating
terminal corresponding to a final destination based on attri-
butes of the first data packet.

[0132] When it is determined that the first data packet
including the first environment data is transmitted only to
the specific self-regulating terminal in the second determi-
nation step, if the specific self-regulating terminal is not
present downstream of the downstream router unit R20, the
downstream router unit R20 receives the first data packet
and then transmits the second data packet including the first
environment data only to the upstream router unit R10.
[0133] Ifthe specific self-regulating terminal is connected
downstream of the upstream router unit R10, the upstream
router unit R10 transmits an acknowledgment signal to the
downstream router unit R20. Here, a corresponding router
unit knows information on self-regulating terminals con-
nected downstream of the router unit.

[0134] After receiving the second data packet, the
upstream router unit R10 may transmit the third data packet
including the first environment data only to the specific
self-regulating terminal or may transmit the fourth data
packet including the first environment data only to another
router unit to which the specific self-regulating terminal
pertains.

[0135] Next, a process in which information associated
with wireless terminals of the intelligent building automa-
tion system is automatically mapped to the wireless termi-
nals will be described with reference to FIG. 1 and FIG. 7.
[0136] In the intelligent building automation system, a
smart mapping step is a process in which mapping infor-
mation is automatically mapped to wireless terminals,
wherein the mapping information includes MAC addresses
of the wireless terminals including the smart sensing unit
and the self-regulating terminal unit, the kinds of wireless
terminals in accord with the MAC addresses, installation
locations of the wireless terminals, and control settings for
the wireless terminals.

[0137] First, the wireless terminals are installed at the
installation locations, respectively (5200).

[0138] Then, the wireless terminals are scanned by a
separate external wireless terminal which communicates
wirelessly with the network management unit 20 (S210).
[0139] Then, the wireless terminals are displayed along
with information associated therewith on an application of
the external wireless terminal (S220).

[0140] Then, a location confirmation step is performed in
which whether the wireless terminals are installed at the
installation locations is confirmed (S230).

[0141] In the location confirmation step, when a target
wireless terminal is provided with an LED, an operator may
confirm the location of the wireless terminal by adjusting
LED toggling speed. When a target wireless terminal
includes an actuator, the operator may confirm the location
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of the wireless terminal by moving the actuator to some
extent and returning the actuator to the initial position
thereof. When a target wireless terminal is sealed, the
operator may confirm the location of the wireless terminal
by operating a buzzer in the wireless terminal to confirm a
sound from the buzzer.

[0142] Then, a mapping table generation step is performed
in which the mapping information including the MAC
addresses of the wireless terminals, the kinds of wireless
terminals, the installation locations of the wireless terminals,
and the control settings for the wireless terminals is created
into a mapping table on the central monitoring unit 30
(S240).

[0143] The central monitoring unit 30 generates the map-
ping table based on information input from a user.

[0144] Then, the network management unit receives the
mapping table from the central monitoring unit 30 (S250).
[0145] Finally, the network management unit sends the
mapping information to the wireless terminals through wire-
less communication and the wireless terminals automati-
cally register the mapping information, thereby completing
the smart mapping step.

[0146] In this way, the mapping information can be auto-
matically registered in the wireless terminals through the
smart mapping step, whereby the wireless terminals can be
easily installed at low cost.

[0147] Although some embodiments have been described
herein, it should be understood that these embodiments are
provided for illustration only and are not to be construed in
any way as limiting the present invention, and that various
modifications, changes, alterations, and equivalent embodi-
ments can be made by those skilled in the art without
departing from the spirit and scope of the invention.

1. A self-regulating intelligent building automation sys-

tem, comprising:

a smart sensing unit comprising a first sensing unit
disposed in a first specific space and a second sensing
unit disposed in a second specific space separated from
the first specific space;

a self-regulating terminal unit comprising a first self-
regulating terminal disposed in the first specific space
and a second self-regulating terminal disposed in the
second specific space;

a network management unit wirelessly communicating
with the smart sensing unit and the self-regulating
terminal unit; and

a central monitoring unit connected to the network man-
agement unit via the Internet,

wherein the first self-regulating terminal contains a first
autonomous algorithm for autonomously controlling an
indoor environment of the first specific space based on
data received from outside, and the second self-regu-
lating terminal contains a second autonomous algo-
rithm for autonomously controlling an indoor environ-
ment of the second specific space based on data
received from outside,

wherein the first self-regulating terminal further com-
prises:

a first data collector collecting first required data for
autonomously determining and controlling the indoor
environment of the first specific space;

a first data analyzer unit analyzing the first required data;

a first control mode generator autonomously generating a
control mode for controlling the indoor environment of
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the first specific space based on analysis results from
the first data analyzer unit and

a first control signal output unit generating a control
signal for executing the control mode.

2. The self-regulating intelligent building automation sys-
tem according to claim 1, wherein the network management
unit comprises:

a downstream router unit receiving first environment data
from the first sensing unit through wireless communi-
cation with the first sensing unit;

an upstream router unit receiving second environment
data from the second sensing unit through wireless
communication with the second sensing unit and wire-
lessly communicating with the downstream router unit;
and

a gateway communicating data with at least one of an
external server, the smart sensing unit, and the self-
regulating terminal unit.

3. The self-regulating intelligent building automation sys-
tem according to claim 2, wherein, when the second self-
regulating terminal requires the first environment data, the
downstream router unit transmits the first environment data
to the upstream router unit without transmitting the first
environment data to a first wireless terminal group con-
nected downstream of the downstream router unit, and the
upstream router unit transmits the first environment data to
a second wireless terminal group connected downstream of
the upstream router unit and disposed in the second specific
space.

4. (canceled).

5. The self-regulating intelligent building automation sys-
tem according to claim 1, wherein the first required data
comprises various data which the first self-regulating termi-
nal receives from at least one of the smart sensing unit,
another self-regulating terminal on the network, the network
management unit, the central monitoring unit, and an exter-
nal server; the first control mode generator autonomously
generates a specific control mode for maintaining a pleasant
indoor environment through analysis of the first required
data, the specific control mode being selected from among
plural control modes comprising an enthalpy control mode,
a CO2 control mode, and a general ventilation control mode;
and the first control signal output unit generates a specific
control signal for executing the specific control mode.

6. A method for controlling the self-regulating intelligent
building automation system according to claim 2, the
method comprising:

a data collection step in which the first self-regulating
terminal receives first required data for controlling the
indoor environment of the first specific space from
outside and the second self-regulating terminal receives
second required data for controlling the indoor envi-
ronment of the second specific space from outside;

a data analysis step in which the second self-regulating
terminal analyzes the second required data while the
first self-regulating terminal analyzes the first required
data;

a control mode generation step in which the first self-
regulating terminal generates a first control mode for
the first specific space based on analysis results of the
first required data and the second self-regulating ter-
minal generates a second control mode based on analy-
sis results of the second required data;
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a control signal generation step in which the first self-
regulating terminal generates a first control signal cor-
responding to the first control mode and the second
self-regulating terminal generates a second control sig-
nal corresponding to the second control mode; and

an environment control step in which a first control target
unit controls an environment of the first specific space
based on the first control signal and a second control
target unit controls an environment of the second
specific space based on the second control signal.

7. The method according to claim 6, further comprising:

a data sensing step comprising sensing, by the first
sensing unit, the first environment data;

a first data packet transmission step in which the first
sensing unit transmits a first data packet comprising the
first environment data to the downstream router unit;
and

a determination step comprising a first determination step
in which whether the downstream router unit transmits
the first data packet to the first wireless terminal group
connected downstream of the downstream router unit is
determined based on attributes of the first data packet.

8. The method according to claim 7, wherein, in the first

data packet transmission step, the first data packet comprises
a first destination address corresponding to an address of the
downstream router unit, a first source address corresponding
to an address of the first sensing unit, a first final destination
address field demand value associated with a final destina-
tion of the first data packet, an initial data reporter address
corresponding to an address of the first sensing unit, and a
reported data value corresponding to the first environment
data; and, in the first determination step, whether the first
final destination address field demand value is a predeter-
mined final destination address field demand value is deter-
mined.

9. The method according to claim 8, further comprising:

a first downstream group broadcasting step in which,
when the first final destination address field demand
value is the predetermined final destination address
field demand value, the downstream router unit trans-
mits a second data packet to communication nodes
around the downstream router unit, the second data
packet comprising a second address field value having
the communication nodes as a destination, a second
source address corresponding to the address of the
downstream router unit, a final destination field value
having the first wireless terminal group as a final
destination, the initial data reporter address, and the
reported data value.

10. The method according to claim 9, wherein, in the first

downstream group broadcasting step, among the communi-
cation nodes, wireless terminals connected upstream of the
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downstream router unit do not receive the second data
packet and the first wireless terminal group receives the
second data packet.

11. The method according to claim 8, further comprising

the steps of:

calculating, by a controller of the downstream router unit,
a second final destination address field demand value
by subtracting a certain value from the first final
destination address field demand value when the first
final destination address field demand value is not the
predetermined final destination address field demand
value; and

transmitting, by the downstream router unit, a second data
packet to the upstream router unit without transmitting
the second data packet to the first wireless terminal
group, the second data packet comprising a second
destination address corresponding to an address of the
upstream router unit, a second source address corre-
sponding to the address of the downstream router unit,
the second final destination address field demand value,
the initial data reporter address, and the reported data
value.

12. The method according to any one of claims 6, further

comprising:

a smart mapping step in which information comprising
MAC addresses of wireless terminals comprising the
smart sensing unit and the self-regulating terminal unit,
the kinds of wireless terminals in accord with the MAC
addresses, installation locations of the wireless termi-
nals, and control settings for the wireless terminals is
automatically mapped to the wireless terminals, the
smart mapping step comprising:

installing the wireless terminals at the respective instal-
lation locations;

scanning, by a separate external wireless terminal wire-
lessly communicating with the network management
unit, the wireless terminals;

displaying the wireless terminals on an application of the
external wireless terminal along with information asso-
ciated with the wireless terminals;

confirming whether the wireless terminals are installed at
the respective installation locations;

generating a mapping table on the central monitoring unit
from mapping information comprising the MAC
addresses of wireless terminals, the kinds of wireless
terminals, the installation locations of the wireless
terminals, and the control settings for the wireless
terminals; and

receiving, by the network management unit, the mapping
table from the central monitoring unit.
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