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(54) REMOTE MONITORING SYSTEM, DATA COLLECTING DEVICE AND MONITORING DEVICE

(57) A data collecting device (20) collects operation
data of facility equipment (10, 11) that constitute a facility
device control system (1). Upon receiving a collection
data request command from a monitoring device (30),
the data collecting device (20) reads one or multiple items
of operation data of the type specified by the collection
data request command from among multiple items of col-
lected operation data, and sends to the monitoring device
(30) response data wherein the read data is stored in a
prescribed format. When a user inputs an operation that

requests monitoring of operation data, the monitoring de-
vice (30) has the user select a desired operation data
type from among the operation data types that can be
disclosed to the user, and sends to the data collecting
device (20) a collection data request command wherein
the selected operation data type is specified. Upon re-
ceiving the response data from the data collecting device
(20), the monitoring device (30) displays, in the pre-
scribed format, one or multiple items of operation data
included in the response data.
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Description

Technical Field

[0001] The present invention relates to a remote mon-
itoring system, a data collecting device and a monitoring
device for remotely implementing monitoring of operating
statuses of various types of facility equipment such as
air conditioning equipment, lighting equipment and/or the
like constituting a facility equipment control system.

Background Art

[0002] A data collecting device for collecting data
(hereafter referred to as operation data) indicating the
operating status of various facility equipment in a so-
called facility equipment control system installed in a
building and/or the like has been known from before.
[0003] In the above-described case, an operator ac-
complishing work such as maintenance and/or the like
on the facility equipment control system must periodically
go to the location (for example, a prescribed location in-
side a building in which the facility equipment control sys-
tem is installed) where the data collecting device is lo-
cated in order to do work. That is to say, it is necessary
for the operator to accomplish work such as confirming
at that location operation data collected by the data col-
lecting device or storing such data on a mobile informa-
tion terminal and/or the like for purposes of detailed anal-
ysis. Consequently, this work is extremely labor inten-
sive.
[0004] Hence, various technologies have been pro-
posed for monitoring operation data remotely so opera-
tion data can be swiftly confirmed without the operator
needing to go to the location.
[0005] For example, Patent Literature 1 proposes a da-
ta collecting device for collecting operation data in ac-
cordance with collection items by storing and interpreting
item definition files defining collection items for operation
data.
[0006] In addition, Patent Literature 2 proposes a fa-
cility equipment control system comprising a station for
compressing and transmitting operation data related to
air conditioning equipment, and a management device
connected to the station, for receiving operation data.

Citation List

Patent Literature

[0007]

Patent Literature 1: Unexamined Japanese Patent
Application Kokai Publication No. 2009-134699.
Patent Literature 2: Japanese Patent Publication
3731120.

Summary of Invention

Technical Problem

[0008] However, the data collecting device of Patent
Literature 1, despite being equipped with a function for
defining operation data to be collected, periodically trans-
mits collected operation data without classifying the data.
Consequently, depending on the volume of operation da-
ta that is subject to collection, there is a possibility that
the communication volume could become extremely
large.
[0009] In addition, in the facility equipment control sys-
tem of Patent Literature 2, although communication vol-
ume can be reduced by compressing operation data, the
composition continues to transmit operation data in real
time, so the station and the managing device must be
continuously connected. Consequently, when a commu-
nication service that uses a pay-as-you-go fee structure
must be used for communication between the station and
the managing device, the problem arises the communi-
cation fees become extremely high.
[0010] However, in the work of monitoring operation
data, an engineer who accomplishes maintenance of the
facility equipment control system, a manager of the build-
ing where the facility equipment control system is in-
stalled, and/or the like, are envisioned as users. In gen-
eral, the range in which the operation data can be asser-
tively disclosed differs depending on differences among
such users. For example, to an engineer consigned from
the original providing (sale) of the facility equipment con-
trol system, it may be fine to disclose all types of operation
data without being particularly bound by the range, but
with a building manager, there may be cases in which
only a portion of basic operation data such as set tem-
peratures, room temperatures and/or the like are dis-
closed from the perspective of preserving confidentiality.
However, on this point, no effective technology proposal
has yet been made.
[0011] In consideration of the foregoing, it is an objec-
tive of the present invention to provide a remote moni-
toring system that is able to reduce the communication
load while also strengthening confidentiality and/or the
like in remote monitoring of operation data from facility
equipment constituting a facility equipment control sys-
tem.

Solution to Problem

[0012] In order to achieve the above objective, the re-
mote monitoring system according to the present inven-
tion comprises a data collecting device and a monitoring
device, wherein:

the data collecting device comprises:

an equipment communicator that accomplishes
data communication with facility equipment that
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constitutes a facility equipment control system;
a first remote communicator that accomplishes
data communication with the monitoring device;
an operation data collector that collects opera-
tion data indicating the operation status of the
facility equipment;
an operation data storage that stores the oper-
ation data collected by the operation data col-
lector; and

an operation data transmitter that, upon receiving a
collection data request command transmitted from
the monitoring device requesting transmission of col-
lected operation data, reads from the operation data
storage one or multiple items of operation data of a
type designated by the collection data request com-
mand and transmits response data storing the one
or multiple items of operation data that were read in
a prescribed format to the monitoring device via the
first remote communicator; and
the monitoring device comprises:

a second remote communicator that accom-
plishes data communication with the data col-
lecting device;
an operation receiver that receives operation in-
put from a user;
a user data storage that stores a user data table
in which types of operation data disclosable to
each user are defined;
an operation data requestor that, when opera-
tion input requesting monitoring of operation da-
ta is accomplished by a user, causes a desired
type of operation data to be selected by the user
from among types of operation data disclosable
to the user, generates a collection data request
command designating at least the type of oper-
ation data selected by the user, and transmits
the generated collection data request command
to the data collecting device via the second re-
mote communicator; and
an operation data display that, upon receiving
the response data transmitted from the data col-
lecting device, causes one or multiple items of
operation data included in the response data to
be displayed in a prescribed format on a display
device.

Advantageous Effects of Invention

[0013] With the present invention, in remotely monitor-
ing operation data from facility equipment constituting a
facility equipment control system, the disclosure range
of operation data is limited in accordance with the type
of user such as an operator, and moreover, only opera-
tion data selected by a user is transmitted to the moni-
toring device from the data collecting device. According-
ly, it is possible to reduce the communications load while

also maintaining confidentiality and preventing errone-
ous operation.

Brief Description of Drawings

[0014]

FIG. 1 is a is a drawing showing a configuration of a
remote monitoring system according to an embodi-
ment of the present invention and a facility equip-
ment control system connected to the remote mon-
itoring system;
FIG. 2 is a block diagram showing a configuration of
a data collecting device;
FIG. 3 is a drawing showing an example of an oper-
ation data table;
FIG. 4 is a block diagram showing a configuration of
a monitoring device;
FIG. 5 is a drawing showing an example of a user
data table;
FIG. 6 is a drawing showing an example of a user
authentication screen;
FIG. 7 is a drawing showing an example of a con-
nection target selection screen;
FIG. 8 is a drawing showing an input example in the
connection target selection screen;
FIG. 9 is a drawing showing an example of summary
data;
FIG. 10 is a drawing for explaining operation data
acquisition candidates;
FIG. 11 is a drawing showing an example of an op-
eration data selection screen;
FIG. 12 is a drawing showing an input example in
the operation data selection screen;
FIG. 13 is a flowchart showing a processing proce-
dure of the data collecting device; and,
FIG. 14 is a flowchart showing a processing proce-
dure of the monitoring device.

Description of Embodiments

[0015] Below, a facility equipment control system ac-
cording to an embodiment of the present invention is de-
scribed in detail with reference to the drawings.
[0016] FIG. 1 is a drawing showing a configuration of
a remote monitoring system 2 according to an embodi-
ment of the present invention and a facility equipment
control system 1 connected to the remote monitoring sys-
tem 2.
[0017] The facility equipment control system 1 is in-
stalled in an office building, for example, and comprises
outdoor equipment 10, multiple pieces of indoor equip-
ment 11 (11A, 11B,...) and multiple remote controls 12
(12A, 12B,...). The outdoor equipment 11 and the various
pieces of indoor equipment 12 are connected via a com-
munication line 3 so as to be capable of mutual commu-
nication. In addition, the outdoor equipment 10 and the
various pieces of indoor equipment 11 are connected by
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refrigerant piping for circulating a refrigerant, although
this is not depicted in the drawings.
[0018] The indoor equipment 11 operates based on
operation signals from the corresponding remote control
12. Specifically, the indoor equipment 11 switches oper-
ating modes among cooling, heating, dehumidifying and
ventilation and/or the like in accordance with the corre-
sponding operation signal, and accomplishes actions for
blowing air at a set temperature with a set air volume. In
addition, the indoor equipment 11 sends data (status
change data) indicating the operating status that has
changed based on the operation signal from the remote
control 12 to the outdoor equipment 10. Furthermore, the
indoor equipment 11, upon receiving a command re-
questing operation data (operation data request com-
mand) from below-described data collecting device 20
of the remote monitoring system 2, sends data (operation
data) indicating the current operating status to the data
collecting device 20.
[0019] The remote control 12 is a remote controller for
causing the indoor equipment 11 to operate under set
conditions desired by the user. The remote control 12
may comprise one unit for each piece of indoor equip-
ment 11, as in this example, or may comprise a single
remote control 12 corresponding to multiple pieces of
indoor equipment 11.
[0020] The outdoor equipment 10, upon receiving the
status change data from the indoor equipment 11, adjusts
the operating status of the various constituent compo-
nents (compressor, condenser, expansion valve, evap-
orator, and/or the like) so that the indoor equipment 11
operates under the operating status indicated by the sta-
tus change data. In addition, when the operation data
request command is received from the data collecting
device 20, the outdoor equipment 10 sends the current
operation data of the outdoor equipment 10 to the data
collecting device 20.
[0021] Information (equipment addresses) for identify-
ing the various pieces of facility equipment are assigned
to the above-described outdoor equipment 10 and each
piece of indoor equipment 11 as shown in FIG. 1.
[0022] The remote monitoring system 2 comprises da-
ta collecting devices 20 and a monitoring device 30. The
data collecting devices 20 and the monitoring device 30
are connected so as to be capable of data communica-
tion, via a prescribed network 40. In addition, each of the
data collecting devices 20 and the various pieces of fa-
cility equipment (outdoor equipment 10, indoor equip-
ment 11A, 11B,...) of the facility equipment control sys-
tem 1 are connected so as to be capable of data com-
munication, via the communication line 3.
[0023] The network 40 may be a wide-area network
such as the Internet and/or the like or may be a LAN
(Local Area Network) and/or the like. In addition, a wired
or a wireless method may be adopted for communication
between the data collecting devices 20 and the monitor-
ing device 30.
[0024] Although not depicted in the drawings, multiple

data collecting devices 20 are connected to the network
40. Furthermore, each data collecting device 20 is re-
spectively connected to a different facility equipment con-
trol system 1 and collects operation data from the corre-
sponding facility equipment control system 1.
[0025] The data collecting device 20 is a device for
collecting operation data for each piece of facility equip-
ment from the facility equipment control system 1. As
shown in FIG. 2, the data collecting device 20 comprises
an equipment communicator 200, a remote communica-
tor 210, a controller 220 and an operation data storage
230.
[0026] The equipment communicator 200 comprises,
for example, a communication interface such as a net-
work card and/or the like, and accomplishes data com-
munication with each piece of facility equipment of the
facility equipment control system 1 via the communica-
tion line 3. The equipment communicator 200, for exam-
ple, sends the above-described operation data request
command to the designated facility equipment based on
instructions from the controller 220. In addition, the equip-
ment communicator 200 receives operation data sent
from the facility equipment. It would be fine for data com-
munication between the equipment communicator 200
and each piece of facility equipment in the facility equip-
ment control system 1 to be accomplished by a pre-
scribed wireless method.
[0027] The remote communicator 210 (first remote
communicator) comprises, for example, a communica-
tion interface such as a network card, a data communi-
cation card and/or the like, and accomplishes data com-
munication with the below-described monitoring device
30 via the network 40.
[0028] The controller 220 comprises a CPU (Central
Processing Unit), a ROM (Read Only Memory), a RAM
(Random Access Memory) and/or the like, although such
is not depicted in the drawings. The controller 220 collects
operation data from the equipment control system 1. In
addition, the controller 220 sends collected operation da-
ta and other stored data to the monitoring device 30 via
the remote communicator 210 in response to requests
from the monitoring device 30. The controller 220 func-
tionally comprises an operation data collector 221, a
summary data transmitter 222 and an operation data
transmitter 223. Details of each of these functional com-
ponents are described below.
[0029] The operation data storage 230 comprises, for
example, readable and writable non-volatile semicon-
ductor memory or a hard disk drive and/or the like, and
stores operation data collected from the equipment con-
trol system 1 in a prescribed format. In this embodiment,
the collected operation data is stored in an operation data
table 231.
[0030] The operation data table 231 is a data table with
multiple entries of records comprising an equipment ad-
dress 2310, a type ID 2311, acquisition time 2312 and a
data value 2313, as shown in FIG. 3.
[0031] The equipment address 2310 is information for
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identifying each piece of facility equipment in the facility
equipment control system 1, as described above. In this
embodiment, "50h" is assigned to the outdoor equipment
10, and "51h" and "52h" are assigned to the indoor equip-
ment 11A and 11B, respectively, as shown in FIGS. 1
and 3.
[0032] The type ID 2311 is an ID indicating the type of
operation data in the facility equipment, for example, re-
frigerant temperature, set temperature or operation
mode and/or the like. In this embodiment, the refrigerant
temperature is indicated by "a01", the set temperature
by "a04" and the operation mode by "a06". The acquisi-
tion time 2312 is data indicating the date and time the
operation data was acquired from the facility equipment
control system 1.
[0033] The data value 2313 is the value of the operation
data indicated by the type ID 2311. When the type ID
2311 indicates operation mode, for example, the data
value 2313 is indicated by a predetermined value in ac-
cordance with the type of operation mode, such as 0 for
stop, 1 for cooling, 2 for heating, 3 for ventilation and 4
for dehumidifying, and/or the like. In addition, when the
type ID 2311 indicates the refrigerant temperature or the
set temperature and/or the like, the data value indicates
the value of the temperature (units: °C).
[0034] The composition of the above-described oper-
ation data table 231 is not limited. For example, the table
may be realized through a hash table function commonly
implemented in programming languages. Or, the opera-
tion data storage 230 may store a table in which the re-
spective values of the equipment address 2310, the type
ID 2311 and the acquisition time 2312 are associated
with an arrangement index, and the data value 2313 may
be stored as a three-dimensional arrangement of these
values.
[0035] The operation data collector 221 generates op-
eration data request commands for each piece of facility
equipment (outdoor equipment 10, indoor equipment
11A, 11B, ...) of the facility equipment control system 1
at each prescribed time (for example, five minutes), and
sends the commands to each piece of facility equipment
via the equipment communicator 200. Furthermore,
when the equipment communicator 200 receives opera-
tion data sent from each piece of facility equipment in
response to the operation data request command, the
operation data collector 221 extracts the equipment ad-
dress, the type ID and the data value from the operation
data. The operation data collector 221 then stores the
extracted data and the current date and time in the op-
eration data table 231 stored in the operation data stor-
age 230.
[0036] The summary data transmitter 222, upon re-
ceiving the summary data request command from the
monitoring device 30 via the remote communicator 210,
reads the summary data from the operation data storage
230 and transmits response data storing the summary
data to the monitoring device 30 via the remote commu-
nicator 210. The summary data request command is a

command requesting summary data for a type ID corre-
sponding to an equipment address. The data collecting
device 20 has saved data (summary data) in which the
equipment address and the type ID are associated to-
gether, in the operation data storage 230 in advance.
[0037] The operation data transmitter 223, upon re-
ceiving a collection data request command from the mon-
itoring device 30 via the remote communicator 210, reads
the operation data under prescribed conditions from the
operation data table 231 of the operation data storage
230 and transmits response data storing the operation
data to the monitoring device 30 via the remote commu-
nicator 210.
[0038] The collection data request command is a com-
mand requesting operation data collected by the data
collecting device 20. In this collection data request com-
mand, the equipment address, the type ID and the col-
lection period are set. The operation data transmitter 223
reads one or multiple items of operation data that are
request targets from the operation data table 231 of the
operation data storage 230 based on this information set
in the collection data request command.
[0039] The operation data transmitter 223 generates
compressed data by compressing the one or multiple
items of operation data read from the operation data table
231 through a prescribed algorithm. Then, the operation
data transmitter 223 transmits the response data storing
the compressed data to the monitoring device 30.
[0040] The monitoring device 30 is a device that con-
nects to multiple data collecting devices 20 via the net-
work 40, acquires operation data collected from each da-
ta collecting device 20 to which each facility equipment
control system 1 belongs, and presents the operation
data to the user (operator).
[0041] As shown in FIG. 4, the monitoring device 30
comprises a remote communicator 300, a display device
310, a controller 320, an operation receiver 330 and a
user data storage 340.
[0042] The remote communicator 300 (second remote
communicator) comprises, for example, a communica-
tions interface such as a network card, a data communi-
cation card and/or the like, and accomplishes data com-
munication with the above-described data collecting de-
vices 20 via the network 40.
[0043] The display device 310 is, for example, a display
device such as a CRT display, a liquid crystal display
and/or the like, and accomplishes displays of the opera-
tion data and/or the like sent from the data collecting de-
vices 20 and screens for user operation, under control
of the controller 320.
[0044] The controller 320 comprises a CPU, a ROM,
a RAM and/or the like, although such are not depicted in
the drawings. The controller 320 transmits summary data
request commands and collection data request com-
mands to the data collecting devices 20 through opera-
tion by the user (operator). In addition, the controller 320
analyzes the response data sent from the data collecting
devices 20 in response to these commands, and causes
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the contents thereof (summary data, operation data
and/or the like) to be displayed on the display device 310
in a prescribed format. The controller 320 functionally
comprises a user authenticator 321, a summary data re-
questor 322, an operation data requestor 323 and an
operation data display 324. Details of these functional
components are described below.
[0045] The operation receiver 330 comprises, for ex-
ample, a keyboard, a mouse, keypad, a touchpad, a
touch panel and/or the like, and receives input operations
from the operator and sends signals in accordance with
the received input operations (operation signals) to the
controller 320.
[0046] The user data storage 340 comprises, for ex-
ample, a readable and writeable non-volatile semicon-
ductor memory or a hard disk drive and/or the like, and
stores a user data table 341 and various other data. As
shown in FIG. 5, the user data table 341 is a data table
in which multiple records are entered, each record com-
prising a type ID 3410, a password 3411, a connectable
range 3412 and a disclosable range 3413.
[0047] The type ID 3410 is an ID indicating the type of
operator. In this embodiment, "b01", ’b02" and "b03" are
assigned to engineer and building manager A and B, re-
spectively. The password is recorded in advance for each
type of operator and is used during the below-described
operator authentication process. The password, for ex-
ample, comprises seven characters that are a combina-
tion of Roman characters and numbers. The connectable
range 3412 is information in which the data collecting
devices 20 that are accessible, that is to say with which
sending and receiving of data is possible, through oper-
ation by the operator are defined. In the connectable
range 3412, device IDs ("c01" to "c04") allocated in ad-
vance to each of the data collecting devices 20 are set.
[0048] In the example in FIG. 5, if the operator is an
engineer it is decided that it is possible to send and re-
ceive of data with the four data collecting devices 20 of
"c01" to "c04." In addition, if the operator is a building
manager A, it is indicated that it is possible to send and
receive data with the two data collecting devices 20 of
"c01" and "c02," and if the operator is a building manager
B, it is indicated that it is possible to send and receive
data with the two data collecting devices 20 of "c03" and
"c04".
[0049] The disclosable range 3413 is information in
which the types of operation data that can be disclosed
to the operator are defined. In the disclosable range 3413,
IDs indicating the above-described operation data type
are set. In the example in FIG. 5, if the operator is an
engineer, it is decided that it is possible to disclose op-
eration data for the seven types of "a01" to "a07" (refrig-
erant temperature, refrigerant pressure, outdoor temper-
ature, set temperature, indoor temperature, operation
mode, valve openness). In addition, if the operator is a
building manager A or B, it is indicated that it is possible
to disclose operation data for the three types of "a04" to
"a06".

[0050] The user authenticator 321 accomplishes au-
thentication of the operator using the monitoring device
30. When a prescribed operation for accomplishing mon-
itoring of operation data is accomplished via the opera-
tion receiver 330 by an operator, the user authenticator
321 displays a user authentication screen 601 such as
the one shown in FIG. 6 via the display device 310. The
operator inputs his or her type ID and password into a
user type input field 602 and a password input field 603
via the operation receiver 330. In the user type input field
602, it would be fine to specify input of the type name
(for example, engineer) instead of the type ID. Or, the
type ID or type name could be displayed as a list and the
operator could select from this list.
[0051] When input is made to the user type input field
602 and the password input field 603 and an OK button
604 is pressed by the operator, the user authenticator
321 references the user data table 341 and determines
whether or not the input content (type ID and password)
are correct. When the input content is not correct, the
user authenticator 321 causes an error message to that
effect to be displayed on the display device 310, and
again prompts the user for input into the user type input
field 602 and the password input field 603.
[0052] On the other hand, when the input content is
correct, the user authenticator 321 sends notification of
the authenticated type ID of the operator to the summary
data requestor 322. Upon receiving this notification, the
summary data requestor 322 references the user data
table 341 and reads the contents of the connectable
range 3412 from a record for which the type ID 3410
matches the type ID for which notification was given. The
summary data requestor 322 then displays a connection
target selection screen 701 such as that shown in FIG.
7 via the display device 310.
[0053] The example in FIG. 7 shows the case where
the type of operator is building manager A. The operator
can select the data collecting device 20 to which connec-
tion is desired by inserting a check in the checkbox 702
or 703 via the operation receiver 330. For example, when
the intent is to select the data collecting device 20 having
a device ID of "c01," the operator places a check in the
checkbox 702. Accordingly, a check mark is displayed in
the checkbox 702, as shown in FIG. 8. In place of the
device ID, or along with such, it would be fine to display
a name or the like (for example, a location where situated
and/or the like) that specifies each of the data collecting
devices 20. In this way, the operator can select the de-
sired data collecting device 20 without knowing the cor-
relation between the device ID and the data collecting
device 20.
[0054] When an OK button 704 is pressed by the op-
erator, the summary data requestor 322 determines
whether or not a check has been placed in at least one
of the checkboxes 702 and 703. When no mark has been
made in either checkbox, the summary data requestor
322 causes an error message to that effect to be dis-
played on the display device 310 and again prompts the
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operator to check a checkbox.
[0055] On the other hand, when a check has been
made in at least one of the checkboxes 702 and 703, the
summary data requestor 322 sends a summary data re-
quest command to the remote communicator 300 for the
data collecting device 20 corresponding to the checkbox
in which a check has been placed.
[0056] Following this, when response data corre-
sponding to the summary data request command is sent
from the data collecting device 20, the summary data
requestor 322 extracts summary data from the response
data. As described above, this summary data is data in-
dicating the correlation between the equipment address
and the type ID indicating the type of operation data, in
the data collecting device 20. The summary data reques-
tor 322 references the user data table 341, reads the
contents of the disclosable range 3413 from the record
corresponding to the type of operator, and acquires op-
eration data the operator can select (hereafter called op-
eration data acquisition candidates) based on the con-
tents of the disclosable range 3413 and the summary
data.
[0057] For example, when the content of the summary
data is as shown in FIG. 9 and the operator is a building
manager A, the operation data acquisition candidates
acquired by the summary data requestor 322 is as shown
in FIG. 10.
[0058] The summary data requestor 322 supplies the
acquired operation data acquisition candidates to the op-
eration data requestor 323. The operation data requestor
323 generates an operation data selection screen 1101
like that shown in FIG. 11 based on the operation data
acquisition candidates supplied by the summary data re-
questor 322, and displays this screen via the display de-
vice 310.
[0059] In the operation data selection screen 1101 of
FIG. 11, checkboxes 1102 and 1103 are used for select-
ing the facility equipment for which the operator desires
to acquire operation data. The checkbox 1102 corre-
sponds to the facility equipment at equipment address
"51h" and the checkbox 1103 corresponds to the facility
equipment at equipment address "52h". In addition,
checkboxes 1104-1109 are used for selecting the type
of operation data the operator desires to acquire. The
checkboxes 1104-1106 correspond to the facility equip-
ment at the equipment address "51h", and the checkbox-
es 1107-1109 correspond to the facility equipment at the
equipment address "52h".
[0060] A starting date/time input field 1110 and an end-
ing date/time input field 1111 are used for the user to
specify the collection period of the operation data. Col-
lection period here means a period in which operation
data desired by the user is acquired in the data collecting
device 20.
[0061] In place of, or along with, the equipment ad-
dress, it would be fine to display a name for the facility
equipment (for example, "indoor equipment A" or the
like). Similarly, in place of, or along with, the type ID of

the operation data, it would be fine to display a type name
for the operation data (for example, "set temperature" or
the like). In addition, the collection period of the operation
data may be designated for each facility equipment or
may be designated for each type of operation data.
[0062] When an OK button 1112 is pressed by the op-
erator, the operation data requestor 323 determines
whether or not correct input has been done by the oper-
ator. For example, when a check is placed in neither the
checkbox 1102 nor the checkbox 1103, the operation
data requestor 323 causes an error message to this effect
to be displayed on the display device 310 and again
prompts the operator for an input operation.
[0063] Additionally, for example when a check has
been placed in the checkbox 1102 (1103) but no check
is placed in any of the corresponding checkboxes
1104-1106 (1107-1109) for operation data type, an input
error results. In addition, when no input has been made
in at least one out of the starting date/time input field 1110
or the ending date/time input field 1111, or when there
is a writing error, or when the ending date/time is before
the starting date/time, an input error results.
[0064] On the other hand, when correct input has been
accomplished by the operator as in the example shown
in FIG. 12, the operation data requestor 323 generates
a collection data request command based on the input
contents and transmits this command to the correspond-
ing data collecting devices 20 via the remote communi-
cator 300.
[0065] Following this, when response data corre-
sponding to the collection data request command is sent
from the data collecting devices 20, the operation data
display 324 extracts the above-described compressed
data from the response data. The operation data display
324 then decompresses this compressed data and re-
stores one or multiple items of operation data. The op-
eration data display 324 displays the contents of the re-
stored operation data via the display device 310. Through
this, it is possible for the operator to visually confirm the
desired operation data.
[0066] FIG. 13 is a flowchart showing the flow of a mon-
itoring-related processing for the operation data execut-
ed by a data collecting device 20 having the above-de-
scribed configuration. The below processing is repeat-
edly executed while the power source of the data collect-
ing device 20 is on.
[0067] When the remote communicator 210 receives
a command from the monitoring device 30 (step S101:
YES) and the command is a summary data request com-
mand (step S102: YES), the summary data transmitter
222 reads summary data from the operation data storage
230 (step S103). The summary data transmitter 222 then
generates response data stored in the summary data that
was read, and transmits this response data to the mon-
itoring device 30 via the remote communicator 210 (step
S104).
[0068] On the other hand, when the command received
is a collection data request command (step S102: NO),
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the operation data transmitter 223 reads one or multiple
items of operation data (operation data groups) that are
request targets from the operation data table 231 of the
operation data storage 230, based on the information
(equipment address, operation data type ID, collection
period) set in the collection data request command (step
S105).
[0069] The operation data transmitter 223 generates
compressed data consisting of the operation data groups
that were read compressed by a prescribed algorithm
(step S106). Below, one example of a compression al-
gorithm that can be utilized in the present invention is
shown. In this example, the operation data groups that
were read are first grouped by equipment address and
type ID. In addition, the data values of each item of op-
eration data in each group are arranged chronologically
based on the acquisition time. The data values of a given
item of operation data of a given group arranged chron-
ologically are called x[t] (t=1, 2,3, ...). Furthermore, y[t]
is found as shown below for this x[t].

[0070] Furthermore, the y[t] when t is a maximum value
(that is to say, the acquisition count of the operation data)
becomes the post-compression data. Accordingly, here
compressed data is generated for each item of operation
data in each group.
[0071] The above-described compression algorithm is
effective when the operation data is, for example, the
indoor temperature in the indoor equipment. With this
compression algorithm, the conditions for effectiveness
are restricted when |y[t]| < |x[t]| is established. However,
for example when the data collecting device 20 collects
operation data every five minutes, there is a high prob-
ability that the amount of change in the indoor tempera-
ture in five minutes is a small value compared to the orig-
inal data value. That is, the probability that the above
condition is established is high.
[0072] In addition, a general-purpose data compres-
sion algorithm can naturally be utilized. For example, op-
eration data grouped by type ID can be taken as two-
dimensional numerical data with equipment address and
acquisition time along the respective axes. Accordingly,
it would be fine to adopt a reversible compression algo-
rithm such as a method of run-length compression in
which when the same value is continuous, only the
number of times continuing with that value remains.
[0073] The operation data transmitter 223 transmits to

the monitoring device 30 the response data that stores
the compressed data generated as described above
(step S107).
[0074] Next, a monitoring-related processing for the
operation data executed by the monitoring device 30 hav-
ing the above configuration are described with reference
to the flowchart in FIG. 14.
[0075] When a prescribed operation for monitoring op-
eration data is accomplished by the operator (step S201:
YES), the user authenticator 321 displays a user authen-
tication screen 601 like that shown in FIG. 6 via the dis-
play device 310 (step S202).
[0076] When an input completion operation is accom-
plished by the operator (step S203: YES), that is to say
when the OK button 604 of the user authentication screen
601 is pressed, the user authenticator 321 checks the
input content. As a result, when the user’s input content
is not correct (step S204: NO), the user authenticator 321
causes an error message to that effect to be displayed
on the display device 310 and again prompts the operator
for an input operation.
[0077] On the other hand, when the input content is
correct (step S204: YES), the summary data requestor
322 generates the connection target selection screen
701 (see FIG. 7) and displays this screen via the display
device 310 (step S205).
[0078] When an input completion operation is accom-
plished by the operator (step S206: YES), that is to say
when the OK button 704 of the connection target selec-
tion screen 701 is pressed, the summary data requestor
322 checks the input content. As a result, when the user’s
input content is not correct (step S207: NO), the summary
data requestor 322 causes an error message to this effect
to be displayed on the display device 310 and again
prompts the operator for an input operation.
[0079] On the other hand, when the input content is
correct (step S207: YES), the summary data requestor
322 transmits the summary data request command to
the data collecting devices 20 via the remote communi-
cator 300 (step S208).
[0080] When response data from the data collecting
devices 20 in response to the summary data request
command is received (step S209: YES), the summary
data requestor 322 acquires operation data acquisition
candidates based on the summary data extracted from
the response data and the contents of the disclosable
range 3413 corresponding to the type of operator in the
user data table 341 (step S210).
[0081] The operation data requestor 323 generates the
operation data selection screen 1101 (see FIG. 11)
based on the operation data acquisition candidate ac-
quired from the summary data requestor 322, and dis-
plays this screen via the display device 310 (step S211).
[0082] When an input completion operation is accom-
plished by the operator (step S212: YES), that is to say
when the OK button 1112 on the operation data selection
screen 1101 is pressed, the operation data requestor 323
checks the input content. As a result, when the user’s
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input content is not correct (step S213: NO), the operation
data requestor 323 causes an error message to that ef-
fect to be displayed on the display device 310 and again
prompts the operator for an input operation.
[0083] On the other hand, when the input content is
correct (step S213: Yes), the operation data requestor
323 transmits the collection data request command to
the data collecting devices 20 via the remote communi-
cator 300 (step S214).
[0084] When response data from the data collecting
devices 20 in response to the collection data request
command is received (step S215: YES), the operation
data display 324 decompresses the compressed data
extracted from the response data and restores one or
multiple items of operation data (step S216). Then the
operation data display 324 displays the contents of the
restored operation data via the display device 310 (step
S217).
[0085] As described in detail above, with the remote
monitoring system 2 according to this embodiment, when
monitoring of operation data is accomplished, only oper-
ation data selected by the user from among operation
data accumulated and stored in the data collecting de-
vices 20 is acquired and transmitted to the monitoring
device 30. Consequently, communication volume is re-
duced.
[0086] In addition, because the operation data is com-
pressed and transmitted, communication volume is fur-
ther reduced.
[0087] In addition, it is possible to compile operation
data in a collection period designated by the user and
transmit this data from the data collecting devices 20 to
the monitoring device 30. Consequently, it is possible to
reduce the communication connection time between the
data collecting devices 20 and the monitoring device 30.
In addition, it is possible to reference operation data from
a desired past date and time, so operation statuses that
are difficult to track in real time, such as late-night oper-
ation statuses and operation abnormalities that occur
with extremely low frequency, can be confirmed and re-
sponse operations can be implemented.
[0088] In addition, as noted above, it is possible to re-
duce the communication volume and connection time be-
tween the data collecting devices 20 and the monitoring
devices 30, so for example even when it is necessary to
use a communication service that employs a pay-as-you-
go fee system, it is possible to pull in communication fees.
[0089] In addition, the monitoring device 30 can restrict
the data collecting devices 20 that are accessible, that
is to say from which operation data can be acquired, in
accordance with the type of user. Consequently, for ex-
ample it is possible to make it so that the manager of a
given floor in a building can only confirm operation data
for the facility equipment control system 1 set up on that
floor, while the manager of the building as a whole and
engineers with responsibility for maintenance can con-
firm operation data for all facility equipment control sys-
tems 1 set up in the building. By enabling such operation,

it is not necessary to prepare a dedicated monitoring sys-
tem 30 for each user, thereby pulling in operating costs.
[0090] Furthermore, it is possible to restrict the disclo-
sure range of the operation data in accordance with the
type of user, so confidentiality is enhanced and preven-
tion of erroneous operation can also be anticipated.
[0091] The present invention is not limited to the
above-described embodiment, for various variations are
naturally possible without deviating from the scope of the
present invention.
[0092] For example, when requesting transmission of
summary data to the data collecting devices 20 from the
monitoring device 30, it would be fine to designate a dis-
closure range for operation data corresponding to the
operator. By doing so, the data collecting devices 20 need
not include the type ID of operation data that cannot be
disclosed to the user in the summary data transmitted,
thereby reducing data volume.
[0093] Furthermore, it would be fine to have a specifi-
cation in which transmission of the summary data is not
accomplished to the monitoring device 30 from the data
collecting devices 20. In this case, it would be fine for the
monitoring device 30 to retain in advance summary data
for each data collecting device 20. By doing so, commu-
nication in accordance with the summary data request
and transmission need not be accomplished, so it is pos-
sible to further reduce the connection time between the
data collecting devices 20 and the monitoring device 30.
[0094] Various embodiments and modifications are
available to the present invention without departing from
the broad sense of spirit and scope of the present inven-
tion. The above-described embodiment is given for ex-
plaining the present invention and do not confine the
scope of the present invention. In other words, the scope
of the present invention is set forth by the scope of claims,
not by the embodiments. Various modifications made
within the scope of claims and scope of significance of
the invention equivalent thereto are considered to fall un-
der the scope of the present invention.

Industrial Applicability

[0095] The present invention is suitably applied to var-
ious technology for remotely monitoring the operation
status of various types of facility equipment constituting
a facility equipment control system.

Reference Signs List

[0096]

1 Facility equipment control system
10 Outdoor equipment
11 Indoor equipment
12 Remote control
2 Remote monitoring system
20 Data collecting device
200 Equipment communicator
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210 Remote communicator
220 Controller
221 Operation data collector
222 Summary data transmitter
223 Operation data transmitter
230 Operation data storage
231 Operation data table
30 Monitoring device
300 Remote communicator
310 Display device
320 Controller
321 User authenticator
322 Summary data requestor
323 Operation data requestor
324 Operation data storage
330 Operation receiver
340 User data storage
341 User data table
40 Network

Claims

1. A remote monitoring system comprising a data col-
lecting device and a monitoring device, wherein:

the data collecting device comprises:

an equipment communicator that accom-
plishes data communication with facility
equipment that constitutes a facility equip-
ment control system;
a first remote communicator that accom-
plishes data communication with the moni-
toring device;
an operation data collector that collects op-
eration data indicating the operation status
of the facility equipment;
an operation data storage that stores the
operation data collected by the operation
data collector; and
an operation data transmitter that, upon re-
ceiving a collection data request command
transmitted from the monitoring device re-
questing transmission of collected opera-
tion data, reads from the operation data
storage one or multiple items of operation
data of a type designated by the collection
data request command and transmits re-
sponse data storing the one or multiple
items of operation data that were read in a
prescribed format to the monitoring device
via the first remote communicator; and

the monitoring device comprises:

a second remote communicator that ac-
complishes data communication with the

data collecting device;
an operation receiver that receives opera-
tion input from a user;
a user data storage that stores a user data
table in which types of operation data dis-
closable to each user are defined;
an operation data requestor that, when op-
eration input requesting monitoring of oper-
ation data is accomplished by a user, caus-
es a desired type of operation data to be
selected by the user from among types of
operation data disclosable to the user, gen-
erates a collection data request command
designating at least the type of operation
data selected by the user, and transmits the
generated collection data request com-
mand to the data collecting device via the
second remote communicator; and
an operation data display that, upon receiv-
ing the response data transmitted from the
data collecting device, causes one or mul-
tiple items of operation data included in the
response data to be displayed in a pre-
scribed format on a display device.

2. The remote monitoring system according to Claim
1, wherein:

the operation data transmitter of the data col-
lecting device generates compressed data in
which one or multiple items of operation data
are compressed with a prescribed format and
stores the generated compressed data in the
response data; and
the operation data display of the monitoring de-
vice, upon receiving the response data, decom-
presses the compressed data included in the
response data, restores the one or multiple
items of operation data and causes the restored
one or multiple items of operation data to be dis-
played on the display device in a prescribed for-
mat.

3. The remote monitoring system according to Claim 1
or Claim 2, wherein the operation data requestor fur-
ther causes the user to select a prescribed collection
period for the desired type of operation data, gener-
ates a collection data request command designating
the selected type of operation data and the selected
collection period, and transmits the generated col-
lection data request command to the data collecting
device via the second remote communicator.

4. The remote monitoring system according to any one
of Claims 1 to 3, wherein:

there are multiple data collecting devices and
each responds to a different facility equipment
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control system;
in the user data table, data collecting devices
accessible to each user are further defined; and
the operation data requestor, upon an operation
input requesting monitoring of operation data
being accomplished by a user, does not transmit
the collection data request command to data col-
lecting devices not accessible by the user.

5. A data collecting device comprising:

an equipment communicator that accomplishes
data communication with facility equipment that
constitutes a facility equipment control system;
a remote communicator that accomplishes data
communication with the monitoring device;
an operation data collector that collects opera-
tion data indicating the operation status of the
facility equipment;
an operation data storage that stores the oper-
ation data collected by the operation data col-
lector; and
an operation data transmitter that, upon receiv-
ing a collection data request command transmit-
ted from the monitoring device requesting trans-
mission of collected operation data, reads from
the operation data storage one or multiple items
of operation data of a type designated by the
collection data request command and transmits
response data storing the one or multiple items
of operation data that were read in a prescribed
format to the monitoring device via the remote
communicator.

6. The data collecting device according to Claim 5,
wherein the operation data transmitter generates
compressed data in which the one or multiple items
of operation data are compressed by a prescribed
format and stores the generated compressed data
in the response data.

7. A monitoring device, comprising:

a remote communicator that accomplishes data
communication with a data collecting device that
collects operation data indicating the operation
status of facility equipment that constitutes a fa-
cility equipment control system;
an operation receiver that receives operation in-
put from a user;
a user data storage that stores a user data table
in which types of operation data disclosable to
each user are defined;
an operation data requestor that, when opera-
tion input requesting monitoring of operation da-
ta is accomplished by a user, causes a desired
type of operation data to be selected by the user
from among types of operation data disclosable

to the user, generates a collection data request
command designating at least the type of oper-
ation data selected by the user, and transmits
the generated collection data request command
to the data collecting device via the remote com-
municator; and
an operation data display that, upon receiving
the response data transmitted from the data col-
lecting device in response to the collection data
request command, causes one or multiple items
of operation data included in the response data
to be displayed in a prescribed format on a dis-
play device.

8. The monitoring device according to Claim 7, wherein
the operation data display, upon receiving the re-
sponse data, decompresses the compressed data
included in the response data, restores one or mul-
tiple items of operation data, and causes the restored
one or multiple items of operation data to be dis-
played in a prescribed format on the display device.
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