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Description

Technical Field

[0001] The present disclosure relates to a technique of
determining a set temperature in air-conditioning control.

Background Art

[0002] Different users find different temperatures com-
fortable. Therefore, in a space used by a plurality of users
as in an office, it is not easy to determine an appropriate
set temperature for an air conditioner.
[0003] Patent Literature 1 describes obtaining air tem-
perature evaluations indicating "hot" or "cold" from users
and changing a comfort zone according to the most
frequently received temperature evaluation. In this man-
ner, Patent Literature 1 attempts to realize air-condition-
ing control that provides a temperature that the users find
comfortable.

Citation List

Patent Literature

[0004] Patent Literature 1: JP 2020‑180744 A

Summary of Invention

Technical Problem

[0005] In Patent Literature 1, the users are asked
whether they feel "hot" or "cold" only, and the comfort
zone is changed based on the responses. If a comfort
zone is determined as in Patent Literature 1, there is a risk
that the temperature may be controlled excessively.
[0006] Specifically, if the users are asked whether they
feel "hot" or "cold" only, they user respond "hot" if they
prefer being much cooler, even if they feel comfortable
sufficiently. Therefore, even if all users find the tempera-
ture comfortable, if there are many users who wish being
cooler, the temperature will be lowered. As a result, some
users may find the temperature cold and uncomfortable.
In other words, the temperature will be lowered exces-
sively, impairing comfort for some users.
[0007] An objective of the present disclosure is to make
it possible to realize air-conditioning control that as many
users as possible find comfortable or nearly comfortable.

Solution to Problem

[0008] A temperature determination device according
to the present disclosure includes:

a range information collection unit to collect range
information indicating an allowable temperature
range from each of a plurality of users who use an
object space; and

a temperature determination unit to determine a set
temperature of the object space on a basis of the
range information concerning the plurality of users
which is collected by the range information collection
unit.

Advantageous Effects of Invention

[0009] In the present disclosure, range information
indicating allowable temperature ranges are collected
from users, and a set temperature is determined on a
basis of the allowable range information. By determining
the set temperature on the basis of the allowable tem-
perature range, it becomes possible to perform air-con-
ditioning control that provides a state that many users find
comfortable or nearly comfortable.

Brief Description of Drawings

[0010]

Fig. 1 is a configuration diagram of an air-condition-
ing control system 100 according to Embodiment 1.
Fig. 2 is a configuration diagram of a temperature
determination device 10 according to Embodiment
1.
Fig. 3 is a flowchart indicating a processing flow of
the temperature determination device 10 according
to Embodiment 1.
Fig. 4 is an explanatory diagram of a questionnaire
according to Embodiment 1.
Fig. 5 is an explanatory diagram of responses to the
questionnaire according to Embodiment 1.
Fig. 6 is an explanatory diagram of effects of Embo-
diment 1.
Fig. 7 is a configuration diagram of an air-condition-
ing control system 100 according to Modification 1.
Fig. 8 is a configuration diagram of a temperature
determination device 10 according to Modification 2.
Fig. 9 is a flowchart illustrating a processing flow of a
temperature determination device 10 according to
Embodiment 2.
Fig. 10 is an explanatory diagram of responses to a
questionnaire according to Embodiment 2.
Fig. 11 is an explanatory diagram of responses to a
questionnaire according to Embodiment 3.
Fig. 12 is a configuration diagram of a temperature
determination device 10 according to Embodiment
4.
Fig. 13 is a flowchart illustrating a processing flow of
the temperature determination device 10 according
to Embodiment 4.
Fig. 14 is a configuration diagram of a temperature
determination device 10 according to Embodiment
5.
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Description of Embodiments

[0011] Embodiment 1.

*** Description of Configuration ***

[0012] A configuration of an air-conditioning control
system 100 according to Embodiment 1 will be described
with referring to Fig. 1.
[0013] The air-conditioning control system 100 is pro-
vided with a temperature determination device 10, not
less than one input device 101, and not less than one air-
conditioning device 102. The temperature determination
device 10 is connected to the input device 101 and the air-
conditioning device 102 via a transmission line 103.
[0014] The temperature determination device 10 is a
computer that determines a set temperature as a control
target of an object space. The input device 101 is a
terminal such as a PC used by a user. Note that PC
stands for Personal Computer. The air-conditioning de-
vice 102 is a device that performs air conditioning of the
object space. The object space is a space such as an
office used by a plurality of users.
[0015] A configuration of the temperature determina-
tion device 10 according to Embodiment 1 will be de-
scribed with referring to Fig. 2.
[0016] The temperature determination device 10 is
provided with hardware devices which are a processor
11, a memory 12, a storage 13, and a communication
interface 14. The processor 11 is connected to the other
hardware devices via a signal line, and controls the other
hardware devices.
[0017] The processor 11 is an IC that performs proces-
sing. Note that IC stands for Integrated Circuit. Specific
examples of the processor 11 are a CPU, a DSP, and a
GPU. Note that CPU stands for Central Processing Unit;
DSP for Digital Signal Processor; and GPU for Graphics
Processing Unit.
[0018] The memory 12 is a storage device that stores
data temporarily. Specific examples of the memory12 are
an SRAM and a DRAM. Note that SRAM stands for Static
Random-Access Memory; and DRAM for Dynamic Ran-
dom-Access Memory.
[0019] The storage 13 is a storage device that keeps
data. A specific example of the storage 13 is an HDD.
Note that HDD stands for Hard Disk Drive. The storage 13
may be a portable recording medium such as an SD
(registered trademark) memory card, a CompactFlash
(registered trademark), a NAND flash, a flexible disk, an
optical disk, a compact disk, a Blu-ray (registered trade-
mark) disc, and a DVD. Note that SD stands for Secure
Digital; and DVD for Digital Versatile Disk.
[0020] The communication interface 14 is an interface
to communicate with an external device. Specific exam-
ples of the communication interface 14 are an Ethernet
(registered trademark) port, a USB port, and an HDMI
(registered trademark) port. Note that USB stands for
Universal Serial Bus; and HDMI for High-Definition Multi-

media Interface.
[0021] The temperature determination device 10 is
connected to the input device 101 and the air-condition-
ing device 102 via the communication interface 14.
[0022] The temperature determination device 10 is
provided with a dissatisfaction collection unit 21, a ques-
tionnaire sending unit 22, a range information collection
unit 23, a temperature determination unit 24, a control
determination unit 25, and a device control unit 26, as
function constituent elements. Functions of the individual
function constituent elements of the temperature deter-
mination device 10 are implemented by software.
[0023] The storage 13 stores a program that imple-
ments the functions of the individual function constituent
elements of the temperature determination device 10.
This program is read to the memory 12 by the processor
11 and run by the processor 11. The functions of the
individual function constituent elements of the tempera-
ture determination device 10 are thus implemented.
[0024] The storage 13 stores device control informa-
tion 31.
[0025] The number of processors 11 illustrated in Fig. 2
is only one. However, there may be a plurality of proces-
sors 11. The plurality of processors 11 may cooperate
with each other to run programs that implement the
individual functions.

*** Description of Operations ***

[0026] Operations of the temperature determination
device 10 according to Embodiment 1 will be described
with referring to Figs. 3 to 5.
[0027] An operation procedure of the temperature de-
termination device 10 according to Embodiment 1 corre-
sponds to a temperature determination method accord-
ing to Embodiment 1. A program that implements the
operations of the temperature determination device 10
according to Embodiment 1 corresponds to a tempera-
ture determination program according to Embodiment 1.
[0028] A processing flow of the temperature determi-
nation device 10 according to Embodiment 1 will be
described with referring to Fig. 3.

(Step S11: Dissatisfaction Collection Process)

[0029] The dissatisfaction collection unit 21 decides
whether or not any one of the plurality of users who use
the object space expresses dissatisfaction about a tem-
perature of an object space.
[0030] Specifically, if a user feels dissatisfaction with
the temperature of the object space, he or she expresses
the dissatisfaction with the input device 101. For exam-
ple, the user expresses dissatisfaction by, for example,
depressing a button to express dissatisfaction. If some
user expresses dissatisfaction, the dissatisfaction collec-
tion unit 21 advances processing to step S12. On the
other hand, if no user expresses dissatisfaction, the
dissatisfaction collection unit 21 executes a process of
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step S11 again at a lapse of a predetermined period of
time.

(Step S12: Questionnaire Sending Process)

[0031] The questionnaire sending unit 22 sends a
questionnaire concerning an allowable temperature
range to each of the plurality of users existing in the
object space.
[0032] Specifically, the questionnaire sending unit 22
sends the questionnaire concerning the allowable tem-
perature range to the input device 101 which is used by
each of the plurality of users existing in the object space.
[0033] Here, the questionnaire sending unit 22 sends a
questionnaire asking a satisfaction level of a case where
the temperature is changed by a predetermined tempera-
ture from a present temperature as a standard, as illu-
strated in Fig. 4. Assume that in the questionnaire of Fig.
4, a range of 0 (cannot state clearly) to 3 (very satisfied)
represents allowable temperatures.
[0034] For example, assume that a certain user se-
lects: ‑2 for lowering by 3 degrees; - 1 for lowering by 2
degrees; 0 for lowering by 1 degree; 1 for maintaining the
present temperature; 2 for raising by 1 degree; 3 for
raising by 2 degrees; and 2 for raising by 3 degrees. In
this case, lowering by 1 degree to raising by 3 degrees
form an allowable temperature range.
[0035] The questionnaire to be sent by the question-
naire sending unit 22 is not limited to one having the
format illustrated in Fig. 4. The questionnaire may have
another format as far as range information indicating an
allowable temperature range can be collected. For ex-
ample, the questionnaire may have a format for asking a
range of from what degree to what degree is allowable.

(Step S13: Range Information Collection Process)

[0036] The range information collection unit 23 collects
responses to the questionnaire sent in step S12 from
each of the plurality of users who use the object space. By
doing this, the range information collection unit 23 col-
lects range information indicating the allowable tempera-
ture range from each of the plurality of users who use the
object space.

(Step S14: Temperature Determination Process)

[0037] The temperature determination unit 24 deter-
mines a set temperature of the object space on a basis of
the range information concerning the plurality of users
which is collected in step S13.
[0038] In Embodiment 1, the temperature determina-
tion unit 24 determines a temperature allowable to many
users, as the set temperature. Specifically, the tempera-
ture determination unit 24 determines a temperature
frequently rated at a satisfaction level not smaller than
a standard value (here, 0) among a plurality of tempera-
tures, as the set temperature.

[0039] For example, assume that responses to the
questionnaire are obtained as illustrated in Fig. 5. In this
case, a maximum number of allowing users is 3 for low-
ering by 1 degree. Therefore, the temperature determi-
nation unit 24 determines a temperature that is 1 degree
lower than the present temperature, as the set tempera-
ture.

(Step S15: Control Determination Process)

[0040] The control determination unit 25 refers to the
device control information 31 to determine a control
method that matches the set temperature determined
in step S14. The device control information 31 shows
control methods that match the set temperatures, heat
loads of the object space, operation statuses of the air-
conditioning device 102, and so on.

(Step S16: Device Control Process)

[0041] The device control unit 26 controls the air-con-
ditioning device 102 in accordance with the control meth-
od determined in step S15. Specifically, the device con-
trol unit 26 controls the air-conditioning device 102 by
sending to the air-conditioning device 102 a control
command according to the control method.

*** Effect of Embodiment 1 ***

[0042] As described above, the temperature determi-
nation device 10 according to Embodiment 1 collects
range information indicating allowable temperature
ranges from the users, and determines a temperature
allowable to many users, as the set temperature. As a
result, it is possible to perform air-conditioning control
with which few users feel dissatisfaction and many users
feel comfortable.
[0043] There is a case where the set temperature is
determined using PMV being an index expressing com-
fort. Note that PMV stands for Predicted Mean Vote. It is
evaluated that the closer to 0 the value of PMV, the higher
the comfort, and the higher the satisfaction level. Hence,
in this case, the set temperature is determined such that
PMV is close to 0. PMV is essentially a value calculated
from a plurality of elements. However, Fig. 6 employs a
simplified expression so that only a relationship between
PMV and the set temperature is focused. Assume an
environment as illustrated by (A) where PMV is 0.08
when the set temperature is 25°C. In this case, based
on PMV, since the value of PMV is a value very close to 0,
a set temperature of 25°C is allowed as providing a good
state. However, even when the set temperature is 25°C,
one person out of 5 feels dissatisfaction because for this
person the allowable temperature range is 22°C to 24°C.
[0044] In contrast to this, as illustrated by (B) of Fig. 6,
with the method according to Embodiment 1, the set
temperature is determined at 24°C. Then, this is a state
with which all of 5 people feel no dissatisfaction, although
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the satisfaction level may be degraded to some people. In
fine, it is possible to perform air-conditioning control with
which few users feel dissatisfaction and many users feel
comfortable.

*** Other Configurations ***

< Modification 1 >

[0045] In Embodiment 1, the temperature determina-
tion device 10 is internally provided with a control function
for the air-conditioning device 102. The control function
for the air-conditioning device 102 consists of functions of
the control determination unit 25 and device control unit
26, and the device control information 31. Alternatively,
the control function for the air-conditioning device 102
may be provided to a device other than the temperature
determination device 10.
[0046] That is, as illustrated in Fig. 7, an air-condition-
ing control system 100 may be constituted to include: a
temperature determination device 10 with a function from
which a control function for the air-conditioning device
102 is excluded; a control device 50 with a control func-
tion for the air-conditioning device 102; not less than one
input device 101; and not less than one air-conditioning
device 102.

< Modification 2 >

[0047] In Embodiment 1, the individual function con-
stituent elements are implemented by software. Alterna-
tively, Modification 2 may be possible in which the indi-
vidual function constituent elements are implemented by
hardware. Modification 2 will be described regarding its
differences from Embodiment 1.
[0048] A configuration of a temperature determination
device 10 according to Modification 2 will be described
with referring to Fig. 8.
[0049] In a case where the individual function consti-
tuent elements are implemented by hardware, the tem-
perature determination device 10 is provided with an
electronic circuit 15 in place of the processor 11, the
memory 12, and the storage 13. The electronic circuit
15 is a dedicated circuit that implements the functions of
the individual function constituent elements, the function
of the memory 12, and the function of the storage 13.
[0050] The electronic circuit 15 may be a single circuit,
a composite circuit, a programmed processor, a parallel-
programmed processor, a logic IC, a GA, an ASIC, and an
FPGA. Note that: GA stands for Gate Array; ASIC for
Application Specific Integrated Circuit; and FPGA for
Field-Programmable Gate Array.
[0051] The individual function constituent elements
may be implemented by one electronic circuit 15. The
individual function constituent elements may be imple-
mented by a plurality of electronic circuits 15 by decen-
tralization.

< Modification 3 >

[0052] Modification 3 may be possible in which some of
the individual function constituent elements are imple-
mented by hardware and the remaining individual func-
tion constituent elements are implemented by software.
[0053] The processor 11, the memory 12, the storage
13, and the electronic circuit 15 are referred to as proces-
sing circuitry. That is, the functions of the individual
function constituent elements are implemented by pro-
cessing circuitry.
[0054] Embodiment 2.
[0055] Embodiment2 is different fromEmbodiment 1 in
a set temperature determination method. In Embodiment
2, this difference will be explained, and explanation on the
same point will be omitted.

*** Description of Operations ***

[0056] A processing flow of a temperature determina-
tion device 10 according to Embodiment 2 will be de-
scribed with referring to Fig. 9.
[0057] Processes of step S21 to step S23 are the same
as the processes of step S11 to step S13 of Fig. 3.
Processes of step S25 to step S26 are the same as
the processes of step S15 to step S16 of Fig. 3.
[0058] In Embodiment 2, a questionnaire to be sent in
step S22 has a format for asking a satisfaction level with
each of a plurality of temperatures, as indicated in Fig. 4.

(Step S24: Temperature Determination Process)

[0059] A temperature determination unit 24 deter-
mines a set temperature of an object space on a basis
of the range information concerning a plurality of users
collected in step S23.
[0060] In Embodiment 2, the temperature determina-
tion unit 24 determines a temperature deviating from an
allowable temperature range by a small amount, as the
set temperature. Specifically, the temperature determi-
nation unit 24 determines a temperature providing a high
satisfaction level among lowest marks of the plurality of
temperatures, as the set temperature.
[0061] For example, assume that responses to the
questionnaire are obtained as illustrated in Fig. 10. In
this case, a lowest mark of ‑0.3 obtained when lowering
by 1 degree is of the highest level. Therefore, the tem-
perature determination unit 24 determines a temperature
that is 1 degree lower than the present temperature, as
the set temperature.

*** Effect of Embodiment 2 ***

[0062] As described above, the temperature determi-
nation device 10 according to Embodiment 2 collects the
range information indicating allowable temperature
ranges from the users, and determines a temperature
deviating from the allowable temperature range by a
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small amount, as the set temperature. As a result, it is
possible to perform air-conditioning control that provides
a state with which major dissatisfaction is few. In fine, it is
possible to perform air-conditioning control that many
users find comfortable or nearly comfortable.

Embodiment 3.

[0063] Embodiment 3 is different from Embodiments 1
and 2 in that it employs the set temperature determination
methods described in Embodiments 1 and 2 by combina-
tion. In Embodiment 3, this difference will be explained,
and explanation on the same point will be omitted.

*** Description of Operations ***

[0064] The temperature determination process (step
S14 of Fig. 3, step S24 of Fig. 9) is different from its
counterpart in Embodiment 1 or 2.
[0065] With the set temperature determination method
described in Embodiment 1 or Embodiment 2, there is a
possibility that the set temperatures cannot be narrowed
down to one temperature.
[0066] For example, assume that the set temperature
determination method described in Embodiment 1 is to
be employed. At this time, assume that questionnaire
responses are obtained as illustrated in Fig. 11. In this
case, the maximum number of allowing users is 3 for both
lowering the temperature by 1 degree and raising the
temperature by 1 degree. Therefore, the set tempera-
tures cannot be narrowed down to one temperature.
[0067] In such a case, according to Embodiment 3, the
set temperature determination method described in Em-
bodiment 2 is employed, and the temperatures narrowed
down by the set temperature determination method de-
scribed in Embodiment 1 are narrowed down further-
more. That is, in the above-mentioned example, between
two settings of lowering by 1 degree and raising by 1
degree, the choices are narrowed down to a setting
where a lowest mark is of a higher satisfaction level.
As a result, the choices are narrowed down to the setting
of lowering by 1 degree, where a lowest mark is of a
higher satisfaction level. Hence, the temperature deter-
mination unit 24 determines a temperature that is 1
degree lower than the present temperature, as the set
temperature.
[0068] There may be a case where the set temperature
cannot be determined to one temperature even when
narrowing down is performed with the set temperature
determination method described in Embodiment 2. In this
case, the temperature determination unit 24 may deter-
mine one temperature as the set temperature by an
arbitrary method from among a plurality of narrowed-
down temperatures.
[0069] So far, the temperatures are narrowed down by
the set temperature determination method described in
Embodiment 1, and then further narrowed down by the
set temperature determination method described in Em-

bodiment 2. Conversely, the temperatures may be nar-
rowed down by the set temperature determination meth-
od described in Embodiment 2, and then further nar-
rowed down by the set temperature determination meth-
od described in Embodiment 1.

*** Effect of Embodiment 3 ***

[0070] As described above, a temperature determina-
tion device 10 according to Embodiment 3 employs the
set temperature determination methods described in
Embodiments 1 and 2 by combination. Therefore, it is
possible to determine a set temperature even in a case
where the set temperature cannot be determined with the
set temperature determination method described in Em-
bodiment 1 or Embodiment 2.

*** Other Configurations ***

< Modification 4 >

[0071] The set temperature may be determined be-
tween two temperatures, that is, the temperature deter-
mined by the set temperature determination method
described in Embodiment 1 and the temperature deter-
mined by the set temperature determination method
described in Embodiment 2.
[0072] For example, suppose that one set temperature
is determined by the set temperature determination
method described in Embodiment 1. Also, one set tem-
perature is determined by the set temperature determi-
nation method described in Embodiment 2. In this case, a
temperature determination unit 24 may take a tempera-
ture between the set temperatures determined by the
individual determination methods, or the like, as the set
temperature. Specifically, the temperature determination
unit 24 may take a mean value of the set temperatures
determined by the individual determination methods, as
the set temperature.

Embodiment 4.

[0073] Embodiment 4 is different from Embodiments 1
to 3 in that when, for example, sufficient responses to a
questionnaire cannot be obtained, a set temperature is
determined in accordance with responses obtained in the
past. In Embodiment 4, this difference will be explained,
and explanation on the same point will be omitted.
[0074] In Embodiment 4, a case wherein a function is
added to Embodiment 1 will be explained. It is also
possible to add a function to Embodiment 2 or 3.

*** Description of Configuration ***

[0075] A configuration of a temperature determination
device 10 according to Embodiment 4 will be described
with referring to Fig. 12.
[0076] The temperature determination device 10 is
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different from the temperature determination device 10
illustrated in Fig. 2 in that past range information 32 is
accumulated in a storage 13. The past range information
32 consists of responses obtained in the past. That is, the
past range information 32 is range information collected
in the past by a range information collection unit 23.

*** Description of Operations ***

[0077] A processing flow of the temperature determi-
nation device 10 according to Embodiment 4 will be
described with referring to Fig. 13.
[0078] Processes of step S31 to step S33 are the same
as the processes of step S11 to step S12 of Fig. 3. The
process of step S35 is the same as the process of step
S14 of Fig. 3. Processes of step S37 to step S38 are the
same as the processes of step S15 to step S16 of Fig. 3.
[0079] Note that in step S33, the collected range in-
formation is accumulated in the storage 13 as the past
range information 32.

(Step S34: Response Decision Process)

[0080] A temperature determination unit 24 decides
whether not less than a lower limit number of responses
are obtained or not in step S33. The lower limit number is
a value determined in advance.
[0081] If not less than the lower limit number of re-
sponses are obtained, the temperature determination
unit 24 advances the processing to step S35. If only less
than the lower limit number of responses are obtained,
the temperature determination unit 24 advances the
processing to step S36.

(Step S36: Second Temperature Determination Pro-
cess)

[0082] The temperature determination unit 24 deter-
mines a set temperature of an object space on a basis of
the past range information 32 accumulated in the storage
13.
[0083] Here, the temperature determination unit 24
determines the set temperature by the same method
as that in Embodiment 1. Hence, the temperature deter-
mination unit 24 determines, from the past range infor-
mation 32, a temperature allowable to many users, as the
set temperature. Specifically, the temperature determi-
nation unit 24 determines a temperature frequently pro-
viding a satisfaction level not smaller than a standard
value (here, 0) among a plurality of temperatures, as the
set temperature.
[0084] When a function is to be added to Embodiment 2
or 3, the temperature determination unit 24 employs the
set temperature determination method described de-
scribed in Embodiment 2 or 3 in place of the set tem-
perature determination method described in Embodi-
ment 1.

*** Effect of Embodiment 4 ***

[0085] As described above, when, for example, suffi-
cient responses to the questionnaire cannot be obtained,
the temperature determination device 10 according to
Embodiment 4 determines the set temperature in accor-
dance with responses obtained in the past. Hence, it is
possible to prevent a situation where comfort to only
some users having responded to the questionnaire is
maintained and comfort to many users not having re-
sponded to the questionnaire is impaired.

*** Other Configurations ***

< Modification 5 >

[0086] In acase where anumber ofusers existing in the
object space can be grasped, the lower limit number may
be a value obtained by multiplying the number of users by
a coefficient. The coefficient is a value larger than 0 and
not larger than 1. For example, the coefficient is 0.3, and
the lower limit value is a value obtained by multiplying the
number of users by 0.3.
[0087] The numberof users existing in the object space
can be identified by cooperation with an entrance and exit
management system which manages entrance to and
exit from the object space. Also, the number of users
existing in the object space can be identified from image
data obtained by photographing the object space with a
camera. The number of users existing in the object space
may be identified by any other method.

Embodiment 5.

[0088] Embodiment5 is different fromEmbodiment 4 in
that an attribute of a user existing in the object space is
taken into consideration. In Embodiment 5, this differ-
ence will be explained, and explanation on the same point
will be omitted.

*** Description of Configuration ***

[0089] A configuration of a temperature determination
device 10 according to Embodiment 5 will be described
with referring to Fig. 14.
[0090] The temperature determination device 10 is
different from the temperature determination device 10
illustrated in Fig. 12 in that it is provided with a user
management unit 27 and an attribute information acqui-
sition unit 28 as function constituent elements.

*** Description of Operations ***

[0091] An operation flow of the temperature determi-
nation device 10 according to Embodiment 5 will be
described with referring to Fig. 13.
[0092] Embodiment 5 is the same as Embodiment 4
except processes of step S33 and step S36.
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(Step S33: Range Information Collection Process)

[0093] A range information collection unit 23 collects
range information from each of a plurality of users who
use the object space. The range information collection
unit 23 accumulates the collected range information in a
storage 13 as past range information 32.
[0094] At this time, the user management unit 27 iden-
tifies a user existing in the object space. For example, the
user management unit 27 identifies the user existing in
the object space by cooperation with an entrance and
exist management system which manages entrance to
and exit from the object space. The attribute information
acquisition unit 28 acquires an attribute of the user iden-
tified by the user management unit 27. For example, the
attribute information acquisition unit 28 acquires the at-
tribute of the user existing in the object space from a
system such as a personnel system which manages user
attributes. The user attributes are, for example, sex, age,
and so on. The attribute information acquisition unit 28
may identify user closing as an attribute from image data
obtained by photographing the object space with a cam-
era.
[0095] The range information collection unit 23 stores
the past range information 32 by associating it with the
attribute information of each user. The range information
collection unit 23 may also store other information such
as date and time by associating it with the past range
information 32.

(Step S36: Second Temperature Determination Pro-
cess)

[0096] A temperature determination unit 24 deter-
mines the set temperature of the object space on a basis
of the past range information 32 accumulated in the
storage 13. At this time, the temperature determination
unit 24 determines the set temperature of the object
space by utilizing the attribute acquired in step S33 of
the user currently existing in the object space.
[0097] Specifically, the temperature determination unit
24 identifies past range information 32 associated with a
user attribute similar to the attribute of the user currently
existing in the object space. The temperature determina-
tion unit 24 determines the set temperature of the object
space on a basis of the identified past range information
32. For example, the temperature determination unit 24
calculates a similarity level between the attribute of the
user currently existing in the object space and the user
attribute associated with individual past range informa-
tion 32. The temperature determination unit 24 deter-
mines the set temperature of the object space on a basis
of the past range information 32 having a similarity level
not less than a threshold value. At this time, the tempera-
ture determination unit 24 may also take into considera-
tion a similarity level of other information such as date and
time, in addition to the user attribute.
[0098] The temperature determination unit 24 may

acquire range information corresponding to the attribute
of the user currently existing in the object space, with
using an inference model that takes the user attribute as
input and outputs range information. Then, the tempera-
ture determination unit 24 may determine the set tem-
perature of the object space on a basis of the acquired
range information.
[0099] The inference model is generated by machine
learning of a set of the past range information 32 accu-
mulated in the storage 13 and the user attribute, as
learning data. The inference model is a model formed
by using, for example, a neural network.

*** Effect of Embodiment 5 ***

[0100] As described above, when, for example, suffi-
cient responses to the questionnaire cannot be obtained,
the temperature determination device 10 according to
Embodiment 5 determines the set temperature with tak-
ing into consideration the attribute of the user existing in
the object space. Hence, it is possible to determine an
appropriate set temperature even when responses to the
questionnaire cannot be obtained.
[0101] For example, a set temperature in an initial state
before the questionnaire is sent may be determined by
the method of the second temperature determination
process described in Embodiment 5.
[0102] The word "unit" in the above description may be
replaced with "circuit", "stage", "procedure", "process", or
"processing circuitry".
[0103] The embodiments and modifications of the pre-
sent disclosure have been described so far. Of these
embodiments and modifications, several ones may be
practiced in combination. One or several ones of these
embodiments and modifications may be practiced partly.
The present disclosure is not limited to the above embo-
diments and modifications and can be changed in various
manners as necessary.

Reference Signs List

[0104] 10: temperature determination device; 11: pro-
cessor; 12: memory; 13: storage; 14: communication
interface; 15: electronic circuit; 21: dissatisfaction collec-
tion unit; 22: questionnaire sending unit; 23: range in-
formation collection unit; 24: temperature determination
unit; 25: control determination unit; 26: device control
unit; 27: user management unit; 28: attribute information
acquisition unit; 31: device control information; 32: past
range information; 50: control device; 100: air-condition-
ing control system; 101: input device; 102: air-condition-
ing device; 103: transmission line.

Claims

1. A temperature determination device comprising:
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a range information collection unit to collect
range information indicating an allowable tem-
perature range from each of a plurality of users
who use an object space; and
a temperature determination unit to determine a
set temperature of the object space on a basis of
the range information concerning the plurality of
users which is collected by the range information
collection unit.

2. The temperature determination device according to
claim 1,
wherein the temperature determination unit deter-
mines a temperature allowable to many users, as the
set temperature.

3. The temperature determination device according to
claim 2,

wherein the range information indicates a satis-
faction level with each of a plurality of tempera-
tures, and
wherein the temperature determination unit de-
termines a temperature frequently providing a
satisfaction level not smaller than a standard
value among the plurality of temperatures, as
the set temperature.

4. The temperature determination device according to
claim 1,
wherein the temperature determination unit deter-
mines a temperature deviating from an allowable
temperature range by a small amount, as the set
temperature.

5. The temperature determination device according to
claim 4,

wherein the range information indicates a satis-
faction level with each of a plurality of tempera-
tures, and
wherein the temperature determination unit de-
termines a temperature providing a high satis-
faction level among lowest marks of the plurality
of temperatures, as the set temperature.

6. The temperature determination device according to
claim 1,
wherein the temperature determination unit deter-
mines a temperature deviating from the allowable
temperature range by a small amount among a
plurality of temperatures allowable to many users,
as the set temperature.

7. The temperature determination device according to
claim 1,
wherein the temperature determination unit deter-
mines a temperature allowable to many users

among a plurality of temperatures deviating from
the allowable temperature range by a small amount,
as the set temperature.

8. The temperature determination device according to
any one of claims 1 to 7,
wherein if a number of pieces of range information
collected by the range information collection unit is
less than a lower limit number, the temperature
determination unit determines the set temperature
on a basis of the range information collected in the
past.

9. The temperature determination device according to
any one of claims 1 to 8,
wherein if a number of pieces of range information
collected by the range information collection unit is
less than a lower limit number, the temperature
determination unit determines the set temperature
on a basis of an attribute of a user existing in the
object space.

10. The temperature determination device according to
any one of claims 1 to 9, further comprising
a device control unit to control an air-conditioning
device which air-conditions the object space on a
basis of the set temperature determined by the tem-
perature determination unit.

11. An air-conditioning control system comprising a tem-
perature determination device and an air-condition-
ing device which air-conditions an object space,
the temperature determination device comprising:

a range information collection unit to collect
range information indicating an allowable tem-
perature range from each of a plurality of users
who use an object space; and
a temperature determination unit to determine a
set temperature of the object space on a basis of
the range information concerning the plurality of
users which is collected by the range information
collection unit,
wherein the air-conditioning device is controlled
on a basis of the set temperature determined by
the temperature determination unit.

12. A temperature determination method comprising:

by a computer, collecting range information in-
dicating an allowable temperature range from
each of a plurality of users who use an object
space; and
by the computer, determining a set temperature
of the object space on a basis of the range
information concerning the plurality of users.

13. A temperature determination program which causes
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a computer to function as a temperature determina-
tion device that performs:

a range information collection process of collect-
ing range information indicating an allowable
temperature range from each of a plurality of
users who use an object space; and
a temperature determination process of deter-
mining a set temperature of the object space on
a basis of the range information concerning the
plurality of users which is collected by the range
information collection process.
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