DESCRIPTION

DISPLAY PROGRAM, DISPLAY METHOD, AND DISPLAY DEVICE

TECHNICAL FIELD
[0001] The presentinvention relates to a displa
a display method, and a display device.

BACKGROUND ART

[0002] There have been services for provide cons

about sleep environments to improve the quality of
For example, there is a service in which a customer

to fill out a predetermined questionnaire about the
sleeping time, lifestyle, and the like, and a staff

finds out aspects that need improvement from the co
written in the questionnaire, and gives advice to t
customer.

[0003] Conventional techniques include a system
monitors one or more objective parameters related t
quality of sleep of a user in bed, and, through a p
device, receives feedback of objective test data ab
cognitive and/or psychomotor ability from the user
he/she is awake.
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SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0005] By any conventional technique, however, i
difficult to assess the suitability of a sleeping s

a sleep environment. For example, in providing con
about a sleep environment, it is not possible to gi
appropriate advice for increasing the quality of sl
unless the suitability of the space in which the cu
sleeps can be accurately assessed.

[0006] In one aspect, the present invention aims
provide an easy-to-understand display of the suitab

a space as a sleep environment, not only in the sle

but also in the pre-sleep and post-sleep zones that
sleep.
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[0007] One embodiment provides a display program
acquiring data about a space in which a subject sle

data having been detected by a first sensor install

space; and displaying a zone including a sleep zone

zone before sleep onset, and a second zone after aw
of the subject in a different mode from other zones
chronologically displaying the suitability of the s

a sleep environment on the basis of the acquired da

ADVANTAGEOUS EFFECTS OF INVENTION
[0008] According to one aspect of the present in
it is possible to provide an easy-to-understand dis
the suitability of a space as a sleep environment,
in the sleep zone, but also in the pre-sleep and po
zones that affect sleep.

BRIEF DESCRIPTION OF DRAWINGS
[0009] FIG. 1 is an explanatory diagram illustra
example of a display method according to an embodim

FIG. 2 is an explanatory diagram illustrating an
exemplary system configuration of a sleep environme
analysis system 200.

FIG. 3 is a block diagram illustrating an exemplar
hardware configuration of a display device 101.

FIG. 4 is an explanatory diagram illustrating an
example of the contents stored in a store informati

FIG. 5 is an explanatory diagram illustrating an
example of the contents stored in an environment se
information DB 500.

FIG. 6 is an explanatory diagram illustrating an
example of the contents stored in a temperature thr
table 600.

FIG. 7 is an explanatory diagram illustrating an
example of the contents stored in a humidity thresh
700.

FIG. 8 is an explanatory diagram illustrating an
example of the contents stored in an illuminance th
table 800.

FIG. 9 is an explanatory diagram illustrating an
example of the contents stored in a sound pressure
table 900.

FIG. 10 is a block diagram illustrating an exempla
functional configuration of the display device 101.

FIG. 11 is a diagram for explaining sleep efficien

FIG. 12 is an explanatory diagram illustrating an
example of the contents stored in an evaluation res
1200.

FIG. 13 is an explanatory diagram illustrating an
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example of the contents stored in a comprehensive e
table 1300.

FIG. 14isanexplanatory diagram (part 1) illustr
an exemplary screen of an environment analysis scre

FIG. 15isanexplanatory diagram (part 2) illustr
an exemplary screen of the environment analysis scr

FIG. 16isanexplanatory diagram (part 3) illustr
an exemplary screen of the environment analysis scr

FIG. 17 is a flowchart illustrating an example of
procedures in a display control process to be perfo
the display device 101.

FIG. 18 is a flowchart illustrating an example
specific procedures in a season determination proce

FIG. 19isaflowchart (part 1) illustrating an ex
of specific procedures in an environment analysis p

FIG. 20is aflowchart (part 2) illustrating an ex
of specific procedures in the environment analysis

FIG. 21 is a flowchart illustrating an example
specific procedures in a sleep zone environment ana
process (with sunrise).

FIG. 22 is a flowchart illustrating an example
specific procedures in a sleep zone environment ana
process (without sunrise).

FIG. 23 is a flowchart illustrating an example
specific procedures in a pre-sleep zone environment
process.

FIG. 24 is a flowchart illustrating an example
specific procedures in a post-awakening zone enviro
analysis process.

FIG. 25 is a flowchart illustrating an example
specific procedures in a
analysis process.
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FIG. 26 is a flowchart illustrating an example of
specific procedures in a temperature determination
(the earlier zone).

FIG. 27 is a flowchart illustrating an example of
specific procedures in the humidity determination p
(the earlier zone).

FIG. 28 is a flowchart illustrating an example of
specific procedures in a sound pressure determinati
process.

FIG. 29 is a flowchart illustrating an example of
specific procedures in a sound pressure determinati
process (before sleep onset).

FIG. 30 is a flowchart illustrating an example of
specific procedures in a sound pressure determinati
process (after awakening).

FIG. 31 is a flowchart illustrating an example of
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specific procedures in an illuminance determination
(with sunrise).

FIG. 32 is a flowchart illustrating an example of
specific procedures in an illuminance determination
(without sunrise).

FIG. 33 is a flowchart illustrating an example of
specific procedures in an illuminance determination
(before sleep onset).

FIG. 34 is a flowchart illustrating an example of
specific procedures in illuminance determination pr
(after awakening).

FIG. 35 is a flowchart illustrating an example of
specific procedures in a comprehensive evaluation p

FIG. 36 is a flowchart illustrating an example of
procedures in a sleep zone identification process t
performed by the display device 101.

FIG. 37 is a flowchart illustrating an example of
procedures in a sunrise/sunset time calculation pro
be performed by the display device 101.

DESCRIPTION OF EMBODIMENTS
[0010] The following is a detailed description o
embodiments of a display program, a display method,
display device according to the present invention,
reference to the drawings.
[0011] (Embodiments)

FIG. 1 is an explanatory diagram illustrating an
example of a display method according to an embodim
FIG. 1, a display device 101 is a computer that
chronologically displays the suitability of a space
the subject sleeps as a sleep environment. The sub
a person who sleeps in a space to be analyzed as a
environment. A space in which the subject sleeps i
bedroom at the subject's home, a nap room at work,
at an accommodation facility, or the like, for exam
Further, the suitability of a space as a sleep envi
is an index indicating how well the environment is
for sleeping.
[0012] Here, to improve the sleep environment, i
important to accurately assess the suitability of t
as a sleep environment in which the subject sleeps.
suitability of the space as a sleep environment can
evaluated on the basis of the temperature, the humi
brightness, the loudness, and the like of the space
example. Furthermore, since the temperature and th
a space changes over time, the suitability of the s
a sleep environment also changes over time.
[0013] Therefore, to determine whether the sleep
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environment is good or bad, the suitability at leas

sleep zone from sleep onset to awakening is checked

to increase the quality of sleep, the environments
sleep onset and after awakening are also important.
example, depending on the environment before sleep
after awakening, the speed of falling asleep or awa
might be low. For this reason, it is desirable to

the suitability of the space as a sleep environment
only from the sleep zone but also from the pre-slee
and the post-awakening zone.

[0014] However, simply displaying the suitabilit

space as a sleep environment in chronological order
difficultfor aviewertorecognize which portionc

to the sleep zone. Likewise, it is difficult to re

the pre-sleep and post-awakening zones. Furthermor
viewers might not understand how long the pre-sleep
awakening zones indicate the suitability that shoul
referred to.

[0015] Therefore, this embodiment concerns a dis
method that provides an easy-to-understand display
suitability of a space as a sleep environment, not

the sleep zone, but also in the pre-sleep and post-
zones that affect sleep. In the description below,
exemplary process to be performed by the display de

is explained. In the example case illustrated in F

sensor 102 is provided in a space 120 in which a su
sleeps. The space 120 is a bedroom of the home of
subject 110, for example.

[0016] (1) The display device 101 acquires data

space 120 detected by the sensor 102. The sensor 1
device that detects data about the space 120. Data
the space 120 indicates at least the temperature, t
humidity, the illuminance, or the sound pressure of

120, or any combination thereof, for example.

[0017] Specifically, the display device 101 may

acquire data about the space 120 from the sensor 10
wired or wireless network, for example. Alternativ
display device 101 may acquire data about the space
detected by the sensor 102, via another computer co

to the sensor 102.

[0018] (2) When chronologically displaying
suitability of the space 120 as a sleep environment
basis of the data acquired from the sensor 102, the
device 101 displays the zone including the sleep zo
first zone before sleep onset, and a second zone af
awakening of the subject 110, in a different manner

other zones.

[0019] The suitability of the space 120 as a sle
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environment is evaluated on the basis of the temper
the humidity, the illuminance, or the sound pressur
space 120 indicated by the data from the sensor 102
combination thereof, for example. Note that the pr
evaluating the suitability of the space 120 as a sl
environment on the basis of the data from the senso

be performed in the display device 101, or may be p

in another computer connected to the display device
example.

[0020] The sleep zone of the subject 110 is the
period from when the subject 110 falls asleep until
subject 110 wakes up. Sleep onset means starting t
and shifting from a conscious state to a sleeping s
Waking up means awakening from sleep, and shifting
sleeping state to a conscious state. Here, there m

a time lag between when the subject 100 goes to bed

and when he/she actually starts sleeping, or betwee
he/she wakes up and when he/she leaves the bed. In
where data about the respective times of going to b
start of sleep, the end of sleep (awakening), and |
bed can be obtained, the bed zone from going to bed
leaving the bed, or the zone from the start of slee

the end of sleep can be used as the sleep zone.

[0021] The first zone before sleep onset is the
period immediately before sleep onset. The second
waking up is the time period immediately after waki
The lengths of the first and second zones can be se
appropriate, and may be determined by how much of t
environment during the time before sleep onset and
awakening should be considered in increasing the qu
sleep, for example. For example, the first zone is

a length of about one hour. Meanwhile, the second

set to a length of about 30 minutes.

[0022] In the example illustrated in FIG. 1, the

zone of the subject 110 is “22:00 to 6:00”. Meanwh

first zone before sleep onset is “21:00 to 22:00".

the second zone after waking up is “6:00 to 6:30".
that the lengths of the first and second zones may
determined from the sleeping time or the like of th

110 on the day before, as will be described later.

[0023] Here, the manner in which the chronologic

in the suitability of the space 120 as a sleep envi

is indicated can be set as appropriate, and may be
represented by a band graph or a line graph, for ex
Also, the manner in which the zone including the sl

the first zone, and the second zone is displayed so
different from the other zones can be set as approp
[0024] For example, there may be a case where th
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chronological change in the suitability of the spac

a sleep environment is represented by a band graph
different colors or patterns depending on the degre
suitability. In this case, the display device 101
shading on the band graph for the zones other than
including the sleep zone, the first zone, and the s
zone.

[0025] For example, there may be a case where th
chronological change in the suitability of the spac

a sleep environment is represented by a line graph.
case, the display device 101 may use a line graph o
different line type for the zone including the slee

the first zone, and the second zone, from the line

the other zones. For example, the line type for th
including the sleep zone, the first zone, and the s
zone may be a solid line, and the line type for the
zones may be a dotted line.

[0026] In the example illustrated in FIG. 1, the
chronological change in the suitability of the spac

a sleep environment is indicated by a line graph 13

the suitability as a sleep environment is represent

of the values from 1 to 3. The greater the value,

the suitability. Further, the zones other than the
including the sleep zone, the first zone before sle

and the second zone after awakening of the subject
shaded (portions 131 and 132 in FIG. 1) in the line
130.

[0027] As described above, when chronologically
displaying the suitability of the space 120 as a sl
environment, the display device 101 can display the
including the sleep zone, the first zone before sle

and the second zone after awakening of the subject

a different manner from the other zone. According|
possible to provide an easy-to-understand display o
suitability of the space 120 as a sleep environment
only in the sleep zone, but also in the pre-sleep a

sleep zones that affect sleep.

[0028] In the example illustrated in FIG. 1, the
graph 130 chronologically indicates the suitability
space 120 as a sleep environment at intervals of 30
According to the line graph 130, the user can recog
chronological change in the suitability of the spac

a sleep environment. In this case, from the shaded
(the portions 131 and 132) in the line graph 130, t

can easily recognize the entire zone “21:00 to 6:30
affects sleep. As a result, the user understands t
suitability in the first zone “21:00 to 22:00” befo

onset and the earlier zone “22:00 to 23:00” of the
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zone is lower than in the other zones, for example,
therefore, some measures should be taken to improve

[0029] (Exemplary System Configuration of Sleep

Environment Analysis System 200)

Next, an exemplary system configuration of the sle
environment analysis system 200 according to the em
is described. In the description below, a case whe
sleep environment analysis system 200 is used in a
for providing consultation about a sleep environmen
described as an example.
[0030] FIG. 2 is an explanatory diagram illustra
exemplary system configuration of the sleep environ
analysis system 200. In FIG. 2, the sleep environm
analysis system 200 includes the display device 101
environment sensor 201, and an activity meter 202.
sleep environment analysis system 200, the display
101 is installed in a store that provides services.
example, the display device 101 is a personal compu
or a tablet PC that is used by store staff. Meanwh
environment sensor 201 and the activity meter 202 a
outto a customer who is the subject. The environm
201 is installed in the space in which the subject
The activity meter 202 is worn by the subject. In
description below, the space where the subject slee
sometimes be referred to as the “space R”.
[0031] Here, the environment sensor 201 is a sen
detects data relating to temperature, humidity, ill
and sound pressure. The intervals in data detectio
performed by the environment sensor 201 can be set
appropriate, and may be time intervals of about one
for example. Data detected by the environment sens
stored into an internal memory. In the environment
201, data of about one week can be accumulated, for
[0032] The environment sensor 201 is also capabl
field communication. Near field communication is w
communication having a communication distance of se
meters to several tens of meters. Examples of near
communication include communication using a wireles
area network (LAN), Bluetooth (registered trademark
like. Note that the sensor 102 illustrated in FIG.
corresponds to the environment sensor 201, for exam
Further, the environment sensor 201 is an example o
first sensor installed in the space R.
[0033] The activity meter 202 is a device that m
the activities of the subject. The intervals in da
collection to be performed by the activity meter 20
set as appropriate, and may be time intervals of ab
seconds, for example. Specifically, the activity m
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has a triaxial accelerometer, and records data rela

movement

and orientation of the subject's body into

internal memory, for example. In the activity mete
data of about one week can be accumulated, for exam
the example illustrated in FIG. 2, the activity met

a coin-type

device attached to the subject's waist

like. However, the activity meter 202 may be of a

type, a pendant type, a badge type, or the like. T
activity meter 202 is an example of the second sens
senses data relating to activities of the subject.

[0034]

In the sleep environment analysis system
display device 101 can acquire data detected by the
environment sensor 201 from the environment sensor

through near field communication. The display devi
alsoincludes areading device 210, and is capable

data recorded in the activity meter 202. The readi

210 may be a non-contact IC integrated circuit (IC)
reader, for example.

[0035] For

example, when the subject (customer)

the environment sensor 201 and the activity meter 2
the store to receive a service, the display device
acquires data from the environment sensor 201 throu
field communication. Further, when a store staff m
the customer holds the activity meter 202 over the

device 210,

the data recorded in the activity meter

read by the display device 101.

[0036]

Note that, in the example illustrated in

only one display device 101 is illustrated. Howeve
display device 101 is installed in each store that
services, for example. Further, in the example ill

in FIG. 2, only one environment sensor 201 and one
meter 202 are illustrated, but one environment sens
and one activity meter 202 are lent out to each cus

(subject).

However, the environment sensor 201 and

activity meter 202 may be sold or distributed free
to customers (subjects).

[0037]
Device 101)
FIG.

(Exemplary Hardware Configuration of Disp

3 is a block diagram illustrating an exemplar

hardware configuration of the display device 101.
3, the display device 101 includes a central proces

(CPU) 301,

a memory 302, a disk drive 303, a disk 3

public network interface (I/F) 305, a near field wi
I/F 306, a display 307, and an input device 308. F
the respective components are connected to one anot

a bus 300.
[0038]
device 101.

Here, the CPU 301 controls the entire dis
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read only memory (ROM), arandom access memory (RAM
ROM, and the like, for example. Specifically, the

and the ROM stores various kinds of programs, while

is used as a work area for the CPU 301, for example
program stored in the memory 302 is loaded into the

to cause the CPU 301 to execute a coded process.
[0039] The disk drive 303 controls reading and w

data from and into the disk 304, under the control
CPU 301. The disk 304 stores the data written unde
control ofthe disk drive 303. The disk 304 may be

disk, an optical disk, or the like, for example.

[0040] The public network I/F 305 includes a wir
communication circuit and an antenna, is connected
network, and is connected to another computer viat

The networkis a LAN, awide area network (WAN), th

or the like, for example. The public network I/F 3
manages an interface between the network and the in
controls input and output of data from another comp
[0041] The near field wireless I/F 306 includes
communication circuit and an antenna, is connected
wireless network, and is connected to another compu
environment sensor 201 illustrated in FIG. 2, for e

via the wireless network. The near field wireless

then manages an interface between the wireless netw
the inside, and controls input and output of data f
another computer.

[0042] The display 307 is a display device that

data such as a document, an image, function informa
the like, as well as a cursor and icons or tool box
display 307 may be a liquid crystal display, an org
electroluminescence (EL) display, or the like, for

[0043] The input device 308 includes keys for in
characters, numbers, various kinds of instructions,

like, and inputs data. The input device 308 may be
keyboard, a mouse, or the like, or may be atouch-p

pad, a numeric keypad, or the like.

[0044] Note that the display device 101 may not

the disk drive 303, the disk 304, and the like of t
components described above, for example. Further,
display device 101 may include a solid-state drive
scanner, a printer, and the like, for example, in a

to the components described above.

[0045] (Contents Stored in Store Information DB

Next, the contents stored in a store information

database (DB) 400 that is used by the display devic
described. The store information DB 400 is formed
storage devices such as the memory 302, the disk 30
the like illustrated in FIG. 3, for example. Alter
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the store information DB 400 may be included in ano
computer that can be accessed by the display device
that case, the display device 101 can refer to the
stored in the store information DB 400 by accessing
computer.
[0046] FIG. 4 is an explanatory diagram illustra
example of the contents stored in the store informa
400. In FIG. 4, the store information DB 400 has f
store IDs, store names, latitudes, longitudes, and
and stores records of store information 400-1 throu
by setting information in the respective fields.
[0047] Here, a store ID is an identifier that un
identifies a store that provides a service for prov
consultation about a sleep environment. A store na
name of a store. A latitude, a longitude, and an a
are the latitude, the longitude, and the altitude o
point at which a store is located. For example, th
information 400-1 indicates the store name “Yokoham
the latitude “35.46602", the longitude “139.6222",
altitude “16.38416" of a store S1.
[0048] (Contents Stored in Environment Sensor In
DB 500)

Next, the contents stored in an environment sensor
information DB 500 that is used by the display devi
are described. The environment sensor information
formed with storage devices such as the memory 302,
304, and the like, for example.
[0049] FIG. 5 is an explanatory diagram illustra
example of the contents stored in the environment s
information DB 500. In FIG. 5, the environment sen
information DB 500 has fields of environment sensor
time, temperature, humidity, illuminance, and sound
and stores records of environment sensor informatio
(environment sensor information 500-1 through 500-2
example) by setting information in the respective f
[0050] Here, an environment sensor ID is the ide
that uniquely identifies the environment sensor 201
is the date on which temperature and the like were
by the environment sensor 201. A time is a time at
temperature and the like were detected by the envir
sensor 201. A temperature is a temperature detecte
environment sensor 201 (unit: °C). A humidity is a
detected by the environment sensor 201 (unit: %).
illuminance is an illuminance detected by the envir
sensor 201 (unit: Lx). A sound pressure is a sound
detected by the environment sensor 201 (unit: dB).
[0051] For example, the environment sensor infor
500-1 indicates the temperature “27.16”, the humidi
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“41.45", the illuminance “1000”, and the sound pres
“46.87" detected at “2017/12/11 19:09” by the envir
sensor 201 of the environment sensor ID “001”.

[0052] (Contents Stored in Temperature Threshold
600)

Next, the contents stored in a temperature thresho
table 600 that is used by the display device 101 ar
described. The temperature threshold table 600 is
with storage devices such as the memory 302, the di
and the like, for example.

[0053] FIG. 6 is an explanatory diagram illustra
example of the contents stored in the temperature t

table 600. In FIG. 6, the temperature threshold ta

stores evaluation criteria relating to temperature
evaluating the suitability of the space R as a slee
environment. Specifically, the temperature thresho

600 includes a temperature threshold table (spring/

610, a temperature threshold table (summer) 620, an
temperature threshold table (winter) 630.

[0054] The temperature threshold table (spring/a
610 indicate evaluation criteria for spring/autumn.
temperature threshold table (summer) 620
evaluation criteria for summer. The temperature th
table (winter) 630 indicates evaluation criteria fo

In each of the temperature threshold tables 610, 62
630, a score indicates a suitability of the space R
sleep environment. The higher the score, the highe
suitability of the space R as a sleep environment.
[0055] Further, in each of the temperature thres
tables 610, 620, and 630, the evaluation criteria i
earlier zone are the evaluation criteria to be appl
(the earlier zone of) the sleep zone. The sleep zo
(earlier zone) is the earlier zone of three zones o

by dividing the sleep zone of the subject. The eva

criteria in the middle zone are the evaluation crit

be applied to (the middle zone of) the sleep zone.

zone (middle zone) is the middle zone of the three
obtained by dividing the sleep zone of the subject.
evaluation criteria in the later zone are the evalu
criteriato be applied to (the later zone of) the s

The sleep zone (later zone) is the later zone of th

zones obtained by dividing the sleep zone of the su

[0056] Note that the temperature threshold table

include evaluation criteria relating to temperature

ofthe zonesincludingthe pre-sleep zone, the post

zone, and the livelihood zone. Alternatively, the
evaluation criteria relating to temperature in the

zone may be used as the evaluation criteria relatin
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temperature in the pre-sleep zone, the post-awakeni
and the livelihood zone. The temperature threshold
600 may also include evaluation criteria for a slee
(including a sunrise) and evaluation criteria for a
zone (including a sunset). Further, the scores (th

of suitability) are in the range of 1 to 3, but any
may be set as appropriate. For example, the range
may be from 1 to 5, and evaluation criteria corresp
each score may be set. The temperature threshold t
may further include evaluation criteria relating to
temperature in the livelihood zone.

[0057] (Contents Stored in Humidity Threshold Ta

Next, the contents stored in a humidity threshold
700 that is used by the display device 101 are desc
The humidity threshold table 700 is formed with sto
devices such as the memory 302, the disk 304, and t
for example.

[0058] FIG. 7 is an explanatory diagram illustra
example of the contents stored in the humidity thre
table 700. In FIG. 7, the humidity threshold table
stores evaluation criteria relating to humidity for
evaluating the suitability of the space R as a slee
environment.  Note that, although only the evaluati
criteriafor spring and autumn areillustrated in t

illustrated FIG. 7, the evaluation criteria for sum

winter are also stored in the humidity threshold ta

[0059] The humidity threshold table 700 may also
evaluation criteriarelating to humidity in each of

including the pre-sleep zone, the post-awakening zo

the livelihood zone. Alternatively, the evaluation

relating to humidity in the sleep zone may be used
evaluation criteria relating to humidity in the pre

zone, the post-awakening zone, and the livelihood z
humidity threshold table 700 may also include evalu
criteria for a sleep zone (including a sunrise) and
evaluation criteria for a sleep zone (including a s

The humidity threshold table 700 may further includ
evaluation criteria relating to humidity in the liv

zone.

[0060] (Contents Stored in Illuminance Threshold
800)

Next, the contents stored in an illuminance thresh
table 800 that is used by the display device 101 ar
described. The illuminance threshold table 800 is
with storage devices such as the memory 302, the di
and the like, for example.

[0061] FIG. 8 is an explanatory diagram illustra
example of the contents stored in the illuminance t
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table 800. In FIG. 8, the illuminance threshold ta

stores evaluation criteria relating to illuminance
evaluating the suitability of the space R as a slee
environment. Although the evaluation criteria for

year are described as an example herein, the evalua
criteria for each season may be stored.

[0062] In the illuminance threshold table 800, t
evaluation criteria in the sleep zone are the evalu
criteria to be applied to the time period from the

the subject falls asleep to the time when the subje

up. The evaluation criteria in the pre-sleep zone
evaluation criteria to be applied to the time perio
immediately before the subject falls asleep. The e

criteria in the post-awakening zone are the evaluat
criteria to be applied to the time period immediate

the subject wakes up.

[0063] Further, the evaluation criteria in the s

(including a sunrise) are the evaluation criteria t
applied to the time period after the sunrise time i
sleep zone in a case where the sleep zone includes
sunrise time. The evaluation criteria in the sleep
(including a sunset) are the evaluation criteria to
applied to the time period before the sunset time i
sleep zone ina case where the sleep zone includes

time.

[0064] Note that the illuminance threshold table

include the evaluation criteria to be applied to ea

sleep zone (earlier zone), the sleep zone (middle z

the sleep zone (later zone). Theilluminancethres

800 may further include evaluation criteria relatin
illuminance in the livelihood zone.

[0065] (Contents Stored in Sound Pressure Thresh

900)

Next, the contents stored in a sound pressure thre
table 900 that is used by the display device 101 ar
described. The sound pressure threshold table 900
with storage devices such as the memory 302, the di
and the like, for example.

[0066] FIG. 9 is an explanatory diagram illustra

example of the contents stored in the sound pressur
threshold table 900. In FIG. 9, the sound pressure

table 900 stores evaluation criteria relating to so
pressure for evaluating the suitability of the spac

sleep environment. Although the evaluation criteri

whole year are described as an example herein, the

criteria for each season may be stored.

[0067] The sound pressure threshold table 900 ma
include the evaluation criteria to be applied to ea

14

ble 800
for
p
the whole
tion

he
ation
time when
ct wakes
are the
d
valuation
ion
ly after

leep zone
0 be
n the
the
zone
be
n the
the sunset

800 may
ch of the
one), and

hold table
g to

old Table

shold
e
is formed
sk 304,

ting an
e
threshold
und
eRasa
a for the
evaluation

y also
ch of the



sleep zone (earlier zone), the sleep zone (middle z
the sleep zone (later zone). The sound pressure th
table 900 may also include evaluation criteria for
zone (including a sunrise) and evaluation criteria
sleep zone (including a sunset). The sound pressur
threshold table 900 may further include evaluation
relating to sound pressure in the livelihood zone.
[0068] (Exemplary Functional Configuration of Di
Device 101)

FIG. 10 is a block diagram illustrating an exempla
functional configuration of the display device 101.
10, the display device 101 includes an acquisition
an identification unit 1002, a determination unit 1
evaluation unit 1004, and a display control unit 10
acquisition unit 1001 to the display control unit 1
function as an example of the control unit. Specif
the acquisition unit 1001 to the display control un
achieve the functions by causing the CPU 301 to exe
programs stored in a storage device such as the mem
or the disk 304 illustrated in FIG. 3, or through t
network I/F 305 or the near field wireless I/F 306,
example. The processing results of each functional
stored into a storage device such as the memory 302
disk 304, for example.
[0069] The acquisition unit 1001 acquires data a
space R detected by the environment sensor 201 inst
the space R in which the subject sleeps. Here, the
about the space R indicates the temperature, the hu
the illuminance, or the sound pressure of the space
any combination thereof. For example, the data abo
space R is the environment sensor information 500-1
500-21 illustrated in FIG. 5.
[0070] Specifically, the acquisition unit 1001 a
environment sensor information by receiving the env
sensor information from the environment sensor 201
near field communication, for example. The environ
sensor information includes information indicating
temperature, the humidity, the illuminance, and the
pressure of the space R detected by the environment
201. In the environment sensor 201, the environmen
information about the day on which the environment
201 was lent to the subject (customer) till the cur
is recorded, for example. The acquired environment
information is stored into the environment
information DB 500 illustrated in FIG. 5, for examp
[0071] The acquisition unit 1001 also acquires t
activity amount data recorded in the activity meter
corresponding to the subject. Here, the activity a

sensor
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dataistime series datarelating to movementand o

of the subject's body. Specifically, the acquisiti

1001 acquires activity amount data by reading the a
amount data from the activity meter 202, using the
device 210 illustrated in FIG. 2, for example.

[0072] The identification unit 1002 identifies t

zone of the subject. Here, the sleep zone is the z

when the subject falls asleep to when the subject w
Specifically, the identification unit 2002 may iden

sleep zone of the subject by accepting information
identifying the sleep zone through an operation inp
conducted by a user using the input device 308 illu

in FIG. 3, for example.

[0073] The identification unit 1002 may also det

onset and awakening of the subject, on the basis of
activity amount data acquired from the activity met

for example. The identification unit 1002 may then

the sleep zone of the subject, on the basis of the

the detection.

[0074] More specifically, on the basis of activi

data, the identification unit 1002 determines that
subject is in an awake state if the subject has a c
amount or more of movement per unit time, and that
subject is in a sleep state if the subject does not
certainamount or more of movement per unittime, f

On the basis of the result of the determination, th
identification unit 1002 may then detect sleep onse
awakening of the subject, and identify the sleep zo

thatthe subject mighttemporarily become awake dur
Therefore, in identifying the sleep zone, the ident

unit 1002 may determine that the subjectisin a sl

in a case where the subject is not in an awake stat
continuously at least for a certain period of time,
example.

[0075] Note that any existing technique may be u
technique for detecting sleep onset and awakening o
subject, from the activity amount data acquired fro
activity meter 202. For example, the non-patent do
mentioned below can be referred to as a technique f
detecting sleep and wakefulness of the subject from
amount data. Further, the identification unit 1002
analyze an image captured by a camera installed in

R, for example, and detect sleeping behaviors and a
behaviors of the subject, to identify the sleep zon

subject.

[0076] Roger J.Cole et al.1992.Automatic Sleep/W
Identification From Wrist Activity.American Sleep D
Association and Sleep Research Society.15(5):461-46
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[0077] The identification unit 1002 also identif

times relating to sunrise and sunset. Here, for ex

the time relating to sunrise is the time when the u

of the sun meets the horizon while rising up, which

time of a sunrise. Also, for example, the time rel

sunset is the time when the upper edge of the sun m
horizon while setting, which is the time of a sunse

[0078] Specifically, the identification unit 100
identify the times relating to sunrise and sunset b
receiving the sunrise and sunset times at the point

the space R is located, through an operation input

by a wuser using the input device 308, for example.
Alternatively, the identification unit 1002 may ide

sunrise and sunset times at the point at which the

is located, by making an inquiry to a server that d

or calculates the sunrise and sunset times of vario
locations.

[0079] Further, the identification unit 1002 may

the time relating to sunrise and sunset, by calcula

sunrise and sunset times at the point at which the

is located. More specifically, the identification

refers to the store information DB 400 illustrated

4, to identify the latitude, the longitude, and the

of the store in which the device is installed, for

The identification unit 1002 then calculates the su

sunset times at the point at which the space R is |

on the basis of the identified latitude, longitude,
altitude of the store. In other words, the sunrise
sunset times at the point at which the space R is |

are calculated, on the premise that the space R is

at a place close to the store.

[0080] The determination unit 1003 determines th

of the pre-sleep zone. Here, the pre-sleep zone co

to the first zone described above with reference to

and is the time period immediately before sleep ons

affects the quality of sleep. The determination un

also determinesthe length of the post-awakening zo

the post-awakening zone corresponds to the second z
described above with reference to FIG. 1, and is th
period immediately after the subject awakens, which

the quality of sleep.

[0081] Specifically, the determination unit 1003
determine the lengths of the pre-sleep zone and the
awakening zone to be respective predetermined refer
lengths, for example. The predetermined reference

the pre-sleep zone is about one hour, and the prede
reference length of the post-awakening zone is abou
minutes, for example.
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[0082] Alternatively, the determination unit 100
determine the lengths of the pre-sleep zone and the
awakening zone, on the basis of sleep efficiency ba
the sleeping time and the time in bed of the subjec
efficiency is an index indicating how efficiently s
taken. Sleep efficiency is represented by the rati
sleeping time to the time in bed, for example.

[0083] Referring now to FIG. 11, sleep efficienc
described in detail.

[0084] FIG. 11 is a diagram for explaining sleep
efficiency. In FIG. 11, a graph 1100 indicates the
from the bedtime till the leaving time. The bedtim

time when the subject entered the bed. The sleep o

is the time at which the subject fell asleep. The

time is the time at which the subject woke up from
The leaving time is the time at which the subject g

the bed. Wake after sleep onset is a zone in which
subject temporarily awakens during sleep.

[0085] First, the determination unit 1003 calcul

good sleep time of the subject, using Expression (1
below. However, the good sleep time is the time ob
subtracting the time of wake after sleep onset from
sleeping time. The sleeping time is the zone from

onset time till the awakening time.

[0086] Good sleep time = sleeping time -

sleep onset)... (1)

[0087] The determination unit 1003 then calculat
sleep efficiency of the subject, using Expression (
below. Here, the time in bed is the zone from the

till the leaving time.

[0088] Sleep efficiency (unit: %) = good sleep t
time in bed x 100... (2)

[0089] Note that the bedtime, the sleep onset ti
awakening time, the leaving time, and the wake afte
onset are identified on the basis of data acquired
activity meter 202, for example. The data used at

can be designated as appropriate. For example, the
about the day before the analysis period may be use
[0090] Here, if the sleep efficiency is about 85

safe to say that the sleep state is ideal. In a ca

the sleep efficiency is in the range of 91% to 100%
other hand, the sleeping time is not enough. In th

it is preferable to make the pre-sleep zone longer,
asleep promptly after entering the bed, for example
this reason, in a case where the sleep efficiency i
range of 91% to 100%, the determination unit 1003 m
determine the pre-sleep zone to be about 30 minutes
than the reference length, such as one hour and 30
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for example.

[0091] Further, in a case where the sleep effici
in the range of 0% to 79%, it is safe to say that t
latency from entering the bed till falling asleep i
In this case, it is preferable to make the pre-slee
shorter, to fall asleep promptly after entering the

example. For this reason, in a case where the slee

efficiency is in the range of 0% to 79%, the determ
unit 1003 may determine the pre-sleep zone to be ab
minutes shorter than the reference length, such as

for example.

[0092] Also, in a case where the sleep efficienc

the range of 0% to 79%, the post-awakening zone may
longer, so that the subject catches bright light af
getting up and resets the circadian rhythm. Forth

the determination unit 1003 may determine the post-
zoneto be about 30 minutes longer than the referen

such as one hour, for example.

[0093] Further, in a case where the awakening ti
subject is earlier than the identified sunrise time
determination unit 1003 may determine the post-awak
zone to be about 15 minutes shorter than the refere

such as 15 minutes, for example. Thus, the awakeni
can be prevented from becoming even earlier due to
light from a sunrise.

[0094] Returning to the description with referen

10, the evaluation unit 1004 evaluates the suitabil
the space R as a sleep environment, on the basis of
about the space R acquired from the environment sen
The data about the space R is information that indi
temperature, the humidity, the illuminance, or the
pressure of the space R, or any combination thereof
example.

[0095] Inacasewherethe dataaboutthe space

the temperature of the space R, for example, the ev
unit 1004 evaluates the suitability of the space R
environment, on the basis of the temperature of the

Likewise, in a case where the data about the space

indicates the humidity of the space R, the evaluati
1004 evaluates the suitability of the space R as a
environment, on the basis of the humidity of the sp
Further, in a case where the data about the space R

the illuminance of the space R, the evaluation unit

evaluates the suitability of the space R as a sleep

environment, on the basis of the illuminance of the
Further, in a case where the data about the space R
the sound pressure of the space R, the evaluation u

evaluates the suitability of the space R as a sleep

19

ency is

he sleep

s long.
p zone

bed, for

ination
out 30

30 minutes,

yisin
be made
ter
isreason,
awakening
celength,

me of the

, the
ening

nce length,
ng time
bright

cetoFIG.
ity of
the data
sor 201.
cates the
sound
, for

Rindicates
aluation
asasleep
spaceR.
R
on unit
sleep
ace R.
indicates
1004

space R.
indicates
nit 1004



environment, on the basis of the sound pressure of the space
R

[0096] Specifically, using the evaluation criter ia for
evaluating the suitability of the space R as a slee p
environment, the evaluation unit 1004 evaluates the

suitability of the space R as a sleep environment a t each
predetermined time intervals, on the basis of the

chronological change in the data about the space R detected
by the environment sensor 201, for example. The
predetermined time intervals can be set as appropri ate, and
are set to the intervals at which the environment s ensor 201
detects data (intervals of one minute in the exampl e
illustrated in FIG. 5), for example.

[0097] Note that the evaluation criteria for eva luating
the suitability of the space R as a sleep environme nt are
stored in in the various tables 600, 700, 800, and 900
illustrated in FIGS. 6 through 9, for example.

[0098] Here, an environment suitable for sleep t ends to
change at various points of time, such as before fa lling
asleep, during sleep, and after waking up. For exa mple,
before falling asleep, a lower temperature is prefe rable for
apersonto quickly fall asleep, and relaxing while listening

to music is also preferable. Further, even when a person is
sleeping, if the bedroom is bright, the light affec ts the
person, and the quality of sleep tends to decrease.

Therefore, darknessis preferable during sleep. On the other
hand, a person tends to easily wake up when it beco mes
gradually brighter.

[0099] Forthisreason, the evaluation unit 1004 may apply
different evaluation criteria to each zone among th e sleep
zone, the pre-sleep zone, and the post-awakening zo ne. By
doing so, the evaluation unit 1004 can evaluate the

suitability of the space R as a sleep environment, taking
into consideration the fact that the environment su itable
for sleep varies in each zone among the sleep zone, the pre-
sleep zone, and the post-awakening zone.

[0100] Furthermore, the sunrise or sunset time m ight come
while a person is sleeping. At sunrise, the inside of a
room tends to become brighter with sunlight. There fore, if
the suitability after sunrise is evaluated inthe s ame manner
as before sunrise, the evaluation result is likely to be
poor. Further, after sunset, the inside of a room tends to
darken because the sun has set. Therefore, if the

suitability before sunset is evaluated on the basis of the
same criteria as after sunset, the evaluation resul tis
likely to be poor.

[0101] Also, at sunrise, the temperature in a ro om tends

to become higher with sunlight. Therefore, if the

20



suitability after sunrise is evaluated in the same

before sunrise, the evaluation result is likely to
particularly during a hot season such as summer. F
after sunset, the temperature of aroomtendstodr

the sun has set. Therefore, if the suitability bef

is evaluated on the basis of the same criteria as a
sunset, the evaluation result is likely to be poor
summer or the like.

[0102] For this reason, in a case where the slee
includes a time relating to a sunrise or a sunset,
evaluation unit 1004 may change suitability evaluat
criteria before or after the sunrise or sunset time

doing so, the evaluation unit 1004 can evaluate the

suitability of the space R as a sleep environment,
into consideration the environment change caused by

or a sunset in the sleep zone.

[0103] Further, in the sleep zone, the environme
suitable for sleep tendsto change. Forexample,t

is preferably lower in the earlier zone of the slee

than in the later zone. For this reason, the evalu
unit 1004 may divide the sleep zone into a pluralit

and apply different evaluation criteria to each of
divisional zones.

[0104] In doing so, the evaluation unit 1004 may

the sleep zone substantially equally, or may divide

zone from the top by a predetermined duration (two
for example). Note that the number of zones into w
sleep zoneisto be divided can be determined as ap

By doing so, the evaluation unit 1004 can evaluate
suitability of the space R as a sleep environment,
into consideration the fact that the environment su
for sleep changes even within the sleep zone.

[0105] For example, the sleep zone “23:00 to 7:0
divided into a sleep zone (the earlier zone) “23:00

a sleep zone (the middle zone) “2:00 to 4:00”, and
zone (the later zone) “4:00-7:00". In this case, t
evaluation unit 1004 applies evaluation criteria A
sleep zone (the earlier zone), evaluation criteria

sleep zone (the middle zone), and evaluation criter

the sleep zone (the later zone). Further, if the s

time is “6:00”, the evaluation unit 1004 applies th
evaluation criteria C to the zone of “4:00 to 6:00”
applies evaluation criteria D to the zone of “6:00

[0106] The evaluation unit 1004 may also evaluat
suitability of the space R as a sleep environment i
livelihood zone of the subject. Here, the liveliho

is another zone different from the zone including t

zone, the pre-sleep zone, and the post-awakening zo
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evaluation criteria to be applied to the livelihood

be the same evaluation criteria as those for the sl

or may be evaluation criteria only for the liveliho

for example.

[0107] Further, the environment suitable for sle

to change with seasons such as spring, summer, autu
winter. For example, the temperature suitable for
tends to be lower in winter than in summer. For th

the evaluation unit 1004 may change the evaluation

for the sleep zone, the pre-sleep zone, the post-aw
zone, or the livelihood zone, or any combination th
depending on the season of the analysis period.

[0108] An analysis period is a period (a date, f
example) about which a sleep environment is to be a
However, environments suitable for sleep tend to be

in spring and autumn. For this reason, the seasons
classified into three: spring/autumn, summer, and w
In this manner, the evaluation unit 1004 can evalua
suitability of the space R as a sleep environment,
into consideration the fact that the environment su
for sleep changes with seasons.
suitability of the space R as a sleep environment i

the degree of deviation from the ideal environment
season.

[0109] Note that the analysis period may be desi

an operation input conducted by a user using the in

308. Alternatively, the analysis period may be ide

from the period during which data about the space R
detected by the environment sensor 201, such as the
indicated by environment sensor information, for ex
The evaluation unit 1004 then determines the season
spring if the analysis period is in the period from

May, determines the season to be summer if the anal
period is in the period from June to August, determ
season to be autumn if the analysis period is in th

from September to November, and determines the seas
winter if the analysis period is in the period from

to February, for example.

[0110] Further, the evaluation unit 1004 may gen
comprehensive evaluation value of the suitability i
sleep zone, on the basis of the chronological chang
suitability during the sleep zone. Here, the compr
evaluation value is a value obtained by integrating
suitability in the sleep zone. In a case where sui

is expressed as a score, for example, the comprehen
evaluation value may be the average value of the su

in the sleep zone. However, the comprehensive eval
value may be rounded down, rounded up, or rounded o
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closest whole number. Alternatively, the comprehen
evaluation value may be the highestvalue orthe lo

of the suitability in the sleep zone.

[0111] Note that an example of evaluation of the
suitability of the space R as a sleep environment w
described later with reference to FIG. 12. Also, a

of generation of a comprehensive evaluation value o
suitability of the space R as a sleep environment w
described later with reference to FIG. 13.

[0112] The display control unit 1005 performs co

displaying the evaluated suitability of the space R

sleep environment. Specifically, the display contr

1005 chronologically displays the suitability in th

zone of the subject, on the basis of the evaluated
suitability for each predetermined time, for exampl

doing so,
chronologically display the suitability in the pre-

zone and the post-awakening zone. The display cont

1005 may further chronologically display the suitab

the livelihood zone.

[0113] The manner in which the chronological cha

the suitability in each of the zones (the sleep zon
pre-sleep zone, the post-awakening zone, and the li

zone) is to be displayed can be set as appropriate.
example, the chronological change in the suitabilit

zone may be indicated by a band graph in which diff
colors or patterns are given in accordance with the
suitability.  Further, the chronological change in
suitability in each zone may be indicated by a line
connecting the degrees of suitability in order.

[0114] More specifically, the display control un

identifies the suitability in each predetermined zo

each zone, for example. The predetermined zones ca

as appropriate, and may be zones at certain time in

(of one hour, for example) in each zone, or may be
entire zone. The suitability in each predetermined

identified as the lowest suitability or the highest
suitability in the predetermined zone, for example.
Alternatively, the average value of the suitability
predetermined zone may be used as the suitability i
predetermined zone. The display control unit 1005

display, for each zone, a band graph with different

or patterns in accordance with the identified degre
suitability in the respective predetermined zones.

[0115] When chronologically displaying the suita

the space R as a sleep environment, the display con

1005 may also display the zone including the sleep

pre-sleep zone, and the post-awakening zone of the
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in a different manner from the other zone. The oth er zone

is the livelihood zone of the subject, for example. Here,
the manner in which the zone including the sleep zo ne, the
pre-sleep zone, and the post-awakening zone is disp layed so
as to be different from the other zone can be set a S
appropriate.

[0116] For example, there may be a case where th e
chronological change in the suitability in each zon e is
represented by a band graph having different colors or
patterns depending on the degrees of suitability. In this
case, the display control unit 1005 may put shading on the
band graph for the zone other than the zone includi ng the
sleep zone, the pre-sleep zone, and the post-awaken ing zone.
[0117] Further, there may be a case where the

chronological change in the suitability in each zon e is
represented by a line graph connecting the degrees of
suitability in order, for example. Inthis case, t he display
control unit 1005 may use a line graph of a differe nt line
type for the zone including the sleep zone, the pre -sleep
zone, and the post-awakening zone, from the line ty pe for
the other zone. The display control unit 1005 may also put
shading on the line graph for the other zone.

[0118] Further, when chronologically displaying the
suitability of the space R as a sleep environment, the
display control unit 1005 may also display the slee p zone,
the pre-sleep zone, and the post-awakening zone so as to be
distinguishable from one another. Specifically, th e display
control unit 1005 may display information (a line s egment,
for example) for separating the pre-sleep zone and the sleep
zone, and information for separating the sleep zone and the
post-awakening zone, for example.

[0119] More specifically, the display control un it 1005
generates screen information for an environment ana lysis
screen 1400 as illustrated in FIG. 14 described lat er, for
example. Thedisplay control unit 1005 then perfor ms control
to cause the display 307 illustrated in FIG. 3to d isplay
the environment analysis screen 1400, on the basis of the
generated screen information.

[0120] The display control unit 1005 may also

chronologically display the acquired data about the space R.
The manner in which the chronological change in the data
(temperature, humidity, illuminance, or sound press ure)
aboutthe space Ristobedisplayed canbe setas appropriate.
For example, the chronological change in the data a bout the
space R may be represented by a line graph connecti ng the
temperatures or the like of the space R, or may be displayed
in the form of a table. This enable presentation o f the
information that is the basis of the suitability of the space
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R as a sleep environment.
[0121] More specifically, the display control un
generates screen information for the environment an
screen 1400 as illustrated in FIG. 15 described lat
example. The display control unit 1005 then perfor
to cause the display 307 to display the environment
screen 1400, on the basis of the generated screeni
[0122] The display control unit 1005 also displa
generated comprehensive evaluation value for the su
in the sleep zone. The comprehensive evaluation va
be represented by a numerical value, or may be repr
by a figure, a symbol, or the like. Specifically,
chronologically displaying the suitability of the s
a sleep environment, the display control unit 1005
display the comprehensive evaluation value
suitability in the sleep zone, for example. Furthe
display control unit 1005 may also chronologically
the comprehensive evaluation value of the suitabili
sleep zone of the subject on each day, for example.
[0123] More specifically, the display control un
generates screen information for the environment an
screen 1400 as illustrated in FIG. 16 described lat
example. Thedisplay control unit 1005 then perfor
to cause the display 307 to display the environment
screen 1400, on the basis of the generated screeni
[0124] Note that some or all of the functional u
the display device 101 may be formed with another c
different from the display device 101, such as a se
connected to the display device 101, for example.
[0125] (Exemplary Evaluation of Suitability of S
Sleep Environment)

Next,

the

examples of evaluation in cases where the

suitability of the space R as a sleep environment i

evaluated with the use of the various tables 600, 7
and 900 illustrated in FIGS. 6 through 9 are descri
[0126] Here, the sleep zone of the subject is “2
8:00", the pre-sleep zone is “22:00 to 23:00”, and
awakening zone is “8:00 to 8:30”. Further, the sun
is “7:00”. Furthermore, the sleep zone is divided
sleep zone (the earlier zone) “23:00 to 2:00", a sl
(the middle zone) “2:00to 5:00”, and a sleep zone
zone) “5:00 to 8:00".
[0127] <First Environment Sensor Information>

First environment sensor information is
described as an example of the data about the space
the environment sensor 201. The first environment
information indicates an environment sensor 1D “001
“2017/11/11 22:10”, a temperature “25 [°C]”", a humi
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[%]”, an illuminance “25 [Lx]", and a sound pressur

[dB]". In the description below, examples of evalu
the suitability of the space R as a sleep environme

be described regarding the temperature, the humidit

illuminance, and the sound pressure of the space R.
[0128] - Temperature of the space R

Since the date “2017/11/11 22:10" in the first
environment sensor information is within the period
September to November, the evaluation unit 1004 det

the seasonto be “autumn”. Here, the date “2017/11
falls within the pre-sleep zone. In this case,
evaluation criteria relating to the temperature in

zone (the earlier zone) are used as the evaluation
relating to the temperature in the pre-sleep zone.
[0129] In this case, the evaluation unit 1004 us
evaluation criteria for the earlier zone in the tem
threshold table 610, to evaluate the suitability of

R as a sleep environment on the basis of the temper
[°C]” indicated by the first environment sensor inf
Here, the suitability of the temperature of the spa

a score “2”. The score “2” corresponds to “reasona
a case where suitability is expressed at the three
comfortable, reasonable, and uncomfortable, for exa
[0130] Note that, in the examples of the various

600, 700, 800, and 900, in a case where the evaluat

the

criteria for a plurality of scores are simultaneous

satisfied, the evaluation result is the highest in
plurality of scores that satisfy the evaluation cri
For example, in a case where the evaluation criteri

score “3” and the score “2" are both satisfied,

evaluation result is the score “3".
[0131] - Humidity of the space R

Since the date “2017/11/11 22:10" in the first
environment sensor information is within the period
September to November, the evaluation unit 1004 det

the seasonto be “autumn”. Here, the date “2017/11
falls within the pre-sleep zone. In this case,
evaluation criteria relating to the humidity in the
zone (the earlier zone) are used as the evaluation
relating to the humidity in the pre-sleep zone.

[0132] In this case, the evaluation unit 1004 us
evaluation criteria for the earlier zone in the hum
threshold table 700, to evaluate the suitability of

R as a sleep environment on the basis of the humidi

[%]” indicated by the first environment sensor info
Here, the suitability of the humidity of the space
the score “1”. The score “1” corresponds to “uncom
in a case where suitability is expressed at the thr
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comfortable, reasonable, and uncomfortable, for exa
[0133] - llluminance of the space R

Here, the date “2017/11/11 22:10”
environment sensor information falls within the pre
zone. In this case, the evaluation unit 1004 uses
evaluation criteriaforthe pre-sleep zone inthei
threshold table 800, to evaluate the suitability of
R as a sleep environment on the basis of the illumi
[Lx]” indicated by the first environment sensor inf
Here, the suitability of the humidity of the space
the score “3”. The score “3” corresponds to “comfo
in a case where suitability is expressed at the thr
comfortable, reasonable, and uncomfortable, for exa
[0134] - Sound pressure of the space R

Here, the date “2017/11/11 22:10”
environment sensor information falls within the pre
zone. In this case, the evaluation unit 1004 uses
evaluation criteria for the pre-sleep zone in the s
pressure threshold table 900, to evaluate the suita
the space R as a sleep environment on the basis of
pressure “40 [dB]” indicated by the first environme
information. Here, the suitability of the sound pr
the space R gains the score “3".
[0135] Note thatthe results of evaluation of te
humidity, illuminance, and sound pressure are store
evaluation result table 1200 as illustrated in FIG.
example. The evaluation result table 1200 is forme
storage devices such as the memory 302, the disk 30
the like, for example.
[0136] FIG. 12 is an explanatory diagram illustr
example of the contents stored in the evaluationre
1200. In FIG. 12, the evaluation result table 1200
fields of environment sensor ID, date, time, temper
humidity, illuminance, and sound pressure, and stor
records of evaluation results (evaluation results 1
through 1200-4, for example) by setting information
respective fields.
[0137] Forexample,the evaluationresult 1200-1
the suitability of the space R as a sleep environme
on the first environment sensor information describ
Specifically, the evaluation result 1200-1 indicate
temperature “2”, humidity “1”, illuminance “3”, and
pressure “3” as the suitability at the time and dat
“2017/11/11 22:10” based on the data from the envir
sensor 201 of the environment sensor ID “001".
[0138] <Second Environment Sensor Information>

Next, second environment sensor information
described as an example of the data about the space
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the environment sensor 201. The second environment
information indicates an environment sensor 1D “001
“2017/11/12 2:10", a temperature “22 [°C]", a humid
[%]”, anilluminance “5 [LX]", and a sound pressure
[0139] - Temperature of the space R

Since the date “2017/11/12 2:10” in the first
environment sensor information is within the period
September to November, the evaluation unit 1004 det
the season to be “autumn”. Here, the date “2017/11
falls within the sleep zone (the middle zone).
[0140] In this case, the evaluation unit 1004 us
evaluation criteria for the middle zone in the temp
thresholdtable 610, to evaluate the suitability of
R as a sleep environment on the basis of the temper
[°C]” indicated by the second environment sensor in
Here, the suitability of the temperature of the spa
the score “3”.
[0141] - Humidity of the space R

Since the date *“2017/11/12 2:10” in the second
environment sensor information is within the period
September to November, the evaluation unit 1004 det
the season to be “autumn”. Here, the date “2017/11
falls within the sleep zone (the middle zone).
[0142] In this case, the evaluation unit 1004 us
evaluation criteria for the middle zone in the humi
threshold table 700, to evaluate the suitability of
R as a sleep environment on the basis of the humidi
[%]” indicated by the second environment sensor inf
Here, the suitability of the humidity of the space
the score “1”.
[0143] - llluminance of the space R

Here, the date “2017/11/12 2:10” in the second
environment sensor information falls within the sle
In this case, the evaluation unit 1004 uses the eva
criteria for the sleep zone in the illuminance thre
table 800, to evaluate the suitability of the space
sleep environment on the basis of the illuminance “
indicated by the second environment sensor informat
Here, the suitability of the humidity of the space
the score “2".
[0144] - Sound pressure of the space R

Here, the date “2017/11/12 2:10" in the second
environment sensor information falls within the sle
In this case, the evaluation unit 1004 uses the eva
criteria for the sleep zone in the sound pressure t
table 900, to evaluate the suitability of the space
sleep environment on the basis of the sound pressur
[dB]” indicated by the second environment sensor in
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Here, the suitability of the sound pressure of the
gains the score “3".
[0145] InFIG. 12, the evaluation result 1200-2
the suitability of the space R as a sleep environme
on the second environment sensor information descri
Specifically, the evaluation result 1200-2 indicate
temperature “3”, humidity “1”, illuminance “2”, and
pressure “3” as the suitability at the time and dat
“2017/11/12 2:10” based on the data from the enviro
sensor 201 of the environment sensor ID “001”.
[0146] <Third Environment Sensor Information>

Next, third environment sensor information
described as an example of the data about the space
the environment sensor 201. The third environment
information indicates an environment sensor 1D “001
“2017/11/12 7:10”, a temperature “23 [°C]”, a humid
[%]”, anilluminance “8 [Lx]", and a sound pressure
[0147] - Temperature of the space R

Since the date “2017/11/12 7:10" in the
environment sensor information is within the period
September to November, the evaluation unit 1004 det
the season to be “autumn”. Here, the date “2017/11
falls within the sleep zone (the later zone).
[0148] In this case, the evaluation unit 1004 us
evaluation criteria for the later zone in the tempe
threshold table 610, to evaluate the suitability of
R as a sleep environment on the basis of the temper
[°C]” indicated by the third environment sensor inf
Here, the suitability of the temperature of the spa
the score “3”.
[0149] - Humidity of the space R

Since the date “2017/11/12 7:10" in the
environment sensor information is within the period
September to November, the evaluation unit 1004 det
the season to be “autumn”. Here, the date “2017/11
falls within the sleep zone (the later zone).
[0150] In this case, the evaluation unit 1004 us
evaluation criteria for the later zone in the humid
threshold table 700, to evaluate the suitability of
R as a sleep environment on the basis of the humidi
[%]” indicated by the third environment sensor info
Here, the suitability of the humidity of the space
the score “2".
[0151] - llluminance of the space R

Here, the date “2017/11/12 7:10" in the
environment sensor information falls within the sle
and is later than the sunrise time. In this case,
evaluation unit 1004 uses the evaluation criteria f
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sleep zone (including asunrise) inthe illuminance
table 800, to evaluate the suitability of the space
sleep environment on the basis of the illuminance “
indicated by the third environment sensor informati
the suitability of the humidity of the space R gain
score “3".
[0152] - Sound pressure of the space R

Here, the date “2017/11/12 7:10" in the
environment sensor information falls within the sle
In this case, the evaluation unit 1004 uses the eva
criteria for the sleep zone in the sound pressure t
table 900, to evaluate the suitability of the space
sleep environment on the basis of the sound pressur
[dB]” indicated by the third environment sensor inf
Here, the suitability of the sound pressure of the
gains the score “2".
[0153] InFIG. 12, the evaluation result 1200-3
the suitability of the space R as a sleep environme
on the third environment sensor information describ
Specifically, the evaluation result 1200-3 indicate
temperature “3”, humidity “2”, illuminance “3”, and
pressure “2” as the suitability at the time and dat
“2017/11/12 7:10" based on the data from the enviro
sensor 201 of the environment sensor ID “001”.
[0154] <Fourth Environment Sensor Information>

Next, fourth environment sensor information is
described as an example of the data about the space
the environment sensor 201. The fourth environment
information indicates an environment sensor ID “001
“2017/11/12 8:10", a temperature “24 [°C]", a humid
[%]”, an illuminance “2700 [Lx]”, and a sound press
[dB]".
[0155] - Temperature of the space R

Since the date “2017/11/12 8:10” in the fourth
environment sensor information is within the period
September to November, the evaluation unit 1004 det
the season to be “autumn”. Here, the date “2017/11
falls within the post-awakening zone. In this case
evaluation criteria relating to the temperature in
zone (the later zone) are used as the evaluation cr
relating to the temperature in the post-awakening z
[0156] In this case, the evaluation unit 1004 us
evaluation criteria for the later zone in the tempe
threshold table 610, to evaluate the suitability of
R as a sleep environment on the basis of the temper
[°C]” indicated by the fourth environment sensor in
Here, the suitability of the temperature of the spa
the score “3".
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[0157] - Humidity of the space R

Since the date “2017/11/12 8:10” in the third
environment sensor information is within the period
September to November, the evaluation unit 1004 det
the season to be “autumn”. Here, the date “2017/11
falls within the post-awakening zone. In this case
evaluation criteria relating to the humidity in the
zone (the later zone) are used as the evaluation cr
relating to the humidity in the post-awakening zone
[0158] In this case, the evaluation unit 1004 us
evaluation criteria for the later zone in the humid
threshold table 700, to evaluate the suitability of
R as a sleep environment on the basis of the humidi
[%]” indicated by the fourth environment sensor inf
Here, the suitability of the humidity of the space
the score “2".
[0159] - llluminance of the space R

Here, the date “2017/11/12 8:10" in the fourth
environment sensor information falls within the pos
awakening zone. In this case, the evaluation unit
the evaluation criteria for the post-awakening zone
illuminance threshold table 800, to evaluate the su
of the space R as a sleep environment on the basis
illuminance “2700 [Lx]” indicated by the fourth env
sensor information. Here, the suitability of the h
of the space R gains the score “3”.
[0160] - Sound pressure of the space R

Here, the date “2017/11/12 8:10” in the third
environment sensor information falls within the pos
awakening zone. In this case, the evaluation unit
the evaluation criteria for the post-awakening zone
sound pressure threshold table 900, to evaluate the
suitability of the space R as a sleep environment o
basis of the sound pressure “40 [dB]” indicated by
environment sensor information. Here, the suitabil
the sound pressure of the space R gains the score “
[0161] InFIG. 12, the evaluation result 1200-4
the suitability of the space R as a sleep environme
on the fourth environment sensor information descri
Specifically, the evaluation result 1200-4 indicate
temperature “3”, humidity “2”, illuminance “3”, and
pressure “3” as the suitability at the time and dat
“2017/11/12 8:10" based on the data from the enviro
sensor 201 of the environment sensor ID “001".
[0162] The evaluation unit 1004 also generates a
comprehensive evaluation value of the suitability i
sleep zone, by referring to the evaluation resultt
for example. Specifically, the evaluation unit 100
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acquires, from the evaluation result table 1200, an

evaluation result whose time falls within the sleep
“23:00 to 8:00”, for example.

[0163] The evaluation unit 1004 then calculates
average values of scores (suitability) about temper
humidity, illuminance, and sound pressure, on the b

the acquired evaluation result. The evaluation uni
then sets the respective results calculated for tem
humidity, illuminance, and sound pressure as the re
comprehensive evaluation values of temperature, hum
illuminance, and sound pressure. However, the resu
rounded off to the closest whole numbers, for examp
[0164] The evaluation unit 1004 may also calcula
average value of the respective comprehensive evalu
values of temperature, humidity, illuminance, and s

pressure. The evaluation unit 1004 may then set th

calculation result as the comprehensive evaluation

the suitability in the sleep zone. The comprehensi
evaluation value is the value obtained by integrati
degrees of suitability in the sleep zone of the sub

[0165] The generated comprehensive evaluation va
stored into a comprehensive evaluation table
illustrated in FIG. 13, for example. The comprehen
evaluation table 1300 is formed with storage device

the memory 302, the disk 304, and the like, for exa

[0166] FIG. 13 is an explanatory diagram illustr

example of the contents stored in the comprehensive
evaluation table 1300. In FIG. 13, the comprehensi

evaluation table 1300 has fields of environment sen
date, temperature, humidity, illuminance, and sound

and stores records of comprehensive evaluation info
(comprehensive evaluation information 1300-1 and 13
example) by setting information in the respective f
[0167] Here, an environment sensor ID is the ide
that uniquely identifies the environment sensor 201
date is the date indicating an analysis period. Ho

the analysis period is the date of a day including

onset time. The temperature is the comprehensive e
value of the temperature of the space R. The humid
the comprehensive evaluation value of the humidity
space R. The illuminance is the comprehensive eval
value of the illuminance of the space R.

[0168] The sound pressure is the comprehensive e
value of the sound pressure of the space R. The ov
value is the comprehensive evaluation value obtaine
integrating the comprehensive evaluation values of
temperature, the humidity, the illuminance, and the
pressure of the space R. Here, the overall value i
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average value of the respective comprehensive evalu
values of the temperature, the humidity, the illumi
and the sound pressure of the space R (but is round
the closest whole number).
[0169] For example, the comprehensive evaluation
information 1300-1 indicates the respective compreh
evaluation values “2, 2, 3, 3, 3” of the temperatur
humidity, the illuminance, the sound pressure, and
overall value of the space R in which the environme
201 of the environment sensor ID “001” is installed
date “2017/11/11".
[0170] (Exemplary Screens of Environment Analysi
1400)

Next, exemplary screens of the environment analysi
screen 1400 to be displayed on the display 307 are
with reference to FIGS. 14 through 16. The screen
information for the environment analysis screen 140
illustrated in FIG. 14 is generated on the basis of
contents stored in the evaluation result table 1200
illustrated in FIG. 12, for example.
[0171] FIGS. 14 through 16 are explanatory diagr
illustrating an exemplary screen of the environment
screen 1400. In FIG. 14, the environment analysis
1400 is an example of an operation screen that
chronologically displays the suitability of the spa
a sleep environment in which the subject sleeps. H
graphs 1401 through 1404 are band graphs each indic
chronological change in the suitability of the spac
sleep environment from 12:00 on November 8, 2017 ti
on November 9, 2017.
[0172] Specifically, the graph 1401 indicates a
chronological change in suitability relating to the
temperature of the space R. The graph 1402 indicat
chronological change in suitability relating to the
of the space R. The graph 1403 indicates a chronol
change in suitability relating to the illuminance o
space R. The graph 1404 indicates a chronological
suitability relating to the sound pressure of the s
[0173] In each of the graphs 1401 through 1404,
patterns are given in accordance with the degrees o
suitability (comfortable, reasonable, and uncomfort
the respective zones (the sleep zone, the pre-sleep
the post-awakening zone, and the livelihood zone).
degrees of suitability in the respective zones are
highest degrees of suitability in the respective zo
However, the sleep zone is divided into the sleep z
earlier zone), the sleep zone (the middle zone), an
sleep zone (the later zone). Further, in a case wh
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sleep zone includes the sunrise or sunset time, the
zone is divided into zones that are before and afte
time.

[0174] A mark 1410 is the indication of the sunr

mark 1411 is the indication of the sunset. A solid
1412 is the indication that separates the sleep zon
earlier zone) and the sleep zone (the middle zone).

line 1413 is the indication that separates the slee

(the middle zone) and the sleep zone (the later zon
dotted line 1414 is the indication that separates t

sleep zone and the sleep zone (the earlier zone).

line 1415 is the indication that separates the slee

(the later zone) and the post-awakening zone. A do
dash line 1416 is the indication of the sunrise tim

[0175] Further, in each of the graphs 1401 throu

the zones (the livelihood zone) other than the zone

the sleep zone, the pre-sleep zone, and the post-aw
zone are shaded (portions 1420 and 1421 in FIG. 14)
[0176] Furthermore, marks 1431 through 1434 unde
sleep environment state indicate the comprehensive
evaluation values of the degrees of suitability of

pressure, the humidity, the illuminance, and the so
pressure of the space R in the sleep zone. The mar
through 1434 each indicate whether the comprehensiv
evaluation value is good or bad, depending on wheth
mark is located on the right side or left side. Th

1431 through 1434 each also indicate whether the av
value of the temperature, the humidity, the illumin

the sound pressure in the sleep zone is higher or |

that in an ideal environment, depending on whether

is located on the upper side or the lower side. Fu

mark 1435 indicates the overall comprehensive evalu
value obtained by integrating the respective compre
evaluation values of temperature, humidity, illumin

sound pressure of the space R in the sleep zone.

[0177] Meanwhile, the respective values under th
environment sensor indicate the highest temperature
temperature, the highest humidity, the highest illu

and the highest sound pressure in the sleep zone.

the ideal environment indicates the ideal temperatu
humidity, illuminance, and sound pressure in a slee
Comments on the environment are comments on the sle
environment on the basis of the degrees of suitabil

the respective zones (the sleep zone, the pre-sleep

the post-awakening zone, and the livelihood zone).

[0178]  According to the graphs 1401 through 1404
user (a store staff member, for example) can recogn
chronological change in the suitability of the spac
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sleep environmentinwhich the subjectsleeps. In
because of the shaded display (the portions 1420 an
FIG. 14), the user can easily access the suitabilit
space R as a sleep environment, not only in the sle
but also in the previous and next zones (the pre-sl
and the post-awakening zone) that affect sleep.

[0179] The user can also easily distinguish the

zone and the post-awakening zone with the dotted li
and 1415. Further, the user can easily distinguish
earlier zone, the middle zone and the later zone in

zone with the solid lines 1412 and 1413. The user
easily recognize the sunrise time with the dot-and-
1416.

[0180] Because of this, the store staff can accu
assess the suitability of the space R as a sleep en

in the respective zones, and provide the subject (c
with appropriate advice for increasing the quality

The store staff can also recognize the respective d
suitability of temperature, humidity, illuminance,
pressure, and thus, is capable of giving more speci
about the sleep environment.

[0181] Further, with the marks 1431 through 1434
the sleep environment state, the user can intuitive
determine whether the respective comprehensive eval
values of the degrees of suitability of the sound p

the humidity, the illuminance, and the sound pressu
space R in the sleep zone are good or bad. Further
possible to intuitively understand how to improve t
temperature, the humidity, the illuminance, and the
pressure in the entire sleep zone, depending on whe
marks 1431 through 1434 are located on the upper si
lower side. Furthermore, with the mark 1435, the u
intuitively determine whether the comprehensive eva
value (overall value) in the sleep zone is good or
[0182] When a tab 1442 on the environment analys
1400 illustrated in FIG. 14 is selected through an

input conducted by the user using the input device
contents of display on the environment analysis scr
can be switched to the display contents illustrated

15, for example. In the example illustrated in FIG
however, the environment analysis screen 1400 on a
day from the example in FIG. 14 is described.

[0183] Ontheenvironmentanalysis screen 1400i

in FIG. 15, a graph 1501 is a line graph indicating
chronological change in the temperature in the spac
which the subject sleeps. Further, a graph 1502 is
graph indicating the chronological change in the hu

the space R.
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[0184] With the graph 1501, the user can check t
chronological change inthe temperature in the spac

is the information to be the basis of the suitabili
relating to the temperature of the space R. Also,

graph 1502, the user can check the chronological ch

the humidity in the space R, which is the informati

the basis of the suitability relating to the humidi

space R.

[0185] Note that, when a tab 1441 on the environ
analysis screen 1400 illustrated in FIG. 15 is sele
through an operation input conducted by the user, t
contents of display on the environment analysis scr

can be switched to the display contents illustrated

14, for example.

[0186] Further, when a tab 1451 on the environme
analysis screen 1400 illustrated in FIG. 14 is sele
through an operation input conducted by the user, t
contents of display on the environment analysis scr

can be switched to the display contents illustrated

16, for example. The screen information for the en

analysis screen 1400 illustrated in FIG. 16 is gene

the basis of the contents stored in the comprehensi
evaluation table 1300 illustrated in FIG. 13, for e

[0187] Onthe environmentanalysis screen 1400i

in FIG. 16, a graph 1600 indicates the chronologica

in the comprehensive evaluation value (the overall

the suitability in the sleep zone. Marks 1601 thro

each indicate the comprehensive evaluation value (t
overall value) of each corresponding day. Bar grap
through 1617 corresponding to the respective marks
through 1607 each indicate the magnitude of the com
evaluation value (the overall value) of each corres

day, which is the magnitude of the value before rou

for example.

[0188] With the graph 1600, the user can recogni
chronological change in the comprehensive evaluatio

(the overall value) of the suitability in the sleep

each day from Monday, November 6 to Sunday, Novembe

Also, with the graph 1600, the comprehensive evalua
values (overall values) can be compared with one an
among the days of the week. Thus, it is possible t

intuitively determine on which day the comprehensiv

evaluation value (the overall value) is good or bad

[0189] Note that, when a tab 1452 on the environ
analysis screen 1400 illustrated in FIG. 16 is sele
through an operation input conducted by the user, t
contents of display on the environment analysis scr

can be switched to the display contents illustrated
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14, for example.
[0190] (Procedures in Display Control Process in
Device 101)

Next, the procedures in a display control process
the display device 101 are described. In an exampl
be described herein, the sunrise time between the s
and sunset times is taken into consideration in eva
the suitability of the space R as a sleep environme
which the subject sleeps.
[0191] FIG. 17 is a flowchart illustrating an ex
the procedures in a display control process to be p
by the display device 101. In the flowchart in FIG
display device 101 first receives environment senso
information from the environment sensor 201 (step S
The received environment sensor information is stor
the environment sensor information DB 500.
[0192] The display device 101 then identifies th
zone of the subject for each day in the analysis ta
period (step S1702). The analysis target period is
period during which the sleep environment of the sp
which the subject sleeps is analyzed. The analysis
period is designated through an operation input con
the user using the input device 308, for example.
zone of the subject on each day may be designated t
operation input conducted by the user, or may be id
in the display device 101, for example. Note that
procedures in the process of identifying the sleep
be described later with reference to FIG. 36.
[0193] The display device 101 then identifies th
time of each day in the analysis target period (ste
The sunrise time may be designated through an opera
conducted by the user, or may be calculated in the
device 101, for example. Note that the procedures
process of calculating the sunrise time will be des
later with reference to FIG. 37.
[0194] The display device 101 next selects an un
day that has not been selected from the analysis ta
period, as the day to be analyzed (step S1704). Th
device 101 then performs a season determination pro
determine the season corresponding to the day to be
(step S1705). Note that the specific procedures in
season determination process will be described late
reference to FIG. 18.
[0195] The display device 101 then acquires, fro
environment sensor information DB 500, the environm
sensor information corresponding to the day to be a
(step S1706). The environment sensor
corresponding to the day to be analyzed is environm
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information of 24 hours including at least the envi
sensor information of the pre-sleep zone, the sleep
and the post-awakening zone, for example.

[0196] The display device 101 next divides the s

of the day to be analyzed into a sleep zone (the ea

zone), a sl

later zone) (step S1707).

eep zone (the middle zone), and a sleep
The display device 101 t

performs an environment analysis process with respe
space R (step S1708). Note that the specific proce
the environment analysis process will be described
with reference to FIGS. 19 and 20.

[0197]

The display device 101 next determines wh

there is an unselected day that has not been select

the analys

is target period (step S1709). Here, if

an unselected day (step S1709: Yes), the display de
returnsto step S1704. Ifthere are no unselected
S1709: No), the display device 101 refers to the ev

result tabl

e 1200 and the comprehensive evaluation

1300, to generate screen information for the enviro
analysis screen 1400 (step S1710).

[0198]

The display device 101 then displays the

environment analysis screen 1400 on the display 307

basis of th

e generated screen information (step S17

ends the series of processes according to this flow
Thus, the suitability of the space R as a sleep env

in which
displayed
[0199]

the subject sleeps can be evaluated, and b
in chronological order.

Referring now to FIG. 18, the specific pr

in the season determination process in step S1705 a

described.
[0200] FI

G. 18 is a flowchart illustrating an ex

the specific procedures in the season determination
In the flowchart in FIG. 18, the display device 101
determines whether the monthincluding the dayto b
is one of June to August (step S1801). Here, if th

is one of

June to August (step S1801: Yes), the dis

device 101 determines that the season corresponding
day to be analyzed is summer (step S1802).

[0201]
S1801: N

If the month is not any of June to August

0), on the other hand, the display device 1

determines whether the monthincluding the dayto b

is one of December to February (step S1803). Here,
month is one of December to February (step S1803: Y
display device 101 determines that the season corre

to the day
[0202]

to be analyzed is winter (step S1804).

If the month is not any of December to Fe

(step S1803: No), on the other hand, the display de
determines that the season corresponding to the day
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analyzed is spring/autumn (step S1805). Thus, the
corresponding to the day to be analyzed can be dete
[0203] Referring now to FIGS. 19 and 20, the spe
procedures in the environment analysis process in s

are described.

[0204] FIGS. 19 and 20 are a flowchart illustrat
example of the specific procedures in the environme
analysis process. In the flowchart in FIG. 19, the

device 101 first selects unselected environment sen
information that has not been selected in the envir
sensor information corresponding to the day to be a

which has beenacquired in step S1706 in FIG. 17 (s

[0205] The display device 101 then determines wh

time of the selected environment sensor information
within the sleep zone of the day to be analyzed (st

Here, if the time falls within the sleep zone (step

Yes), the display device 101 determines whether the

time of the analysis day identified in step S1703 i

falls within the sleep zone. (step S1903).

[0206] Here, if the sunrise time does not fall w

sleep zone (step S1903: No), the display device 101

to step S1906. If the sunrise time falls within th

zone (step S1903: Yes), onthe other hand, the disp

101 determines whether the time of the selected env
sensor information is the sunrise time or later (st

[0207] Here, if the time is the sunrise time or

(step S1904: Yes), the display device 101 performs

zone environment analysis process (with sunrise) (s
S1905). Note that the specific procedures in the s
environment analysis process (with sunrise) will be
described later with reference to FIG. 21.

[0208] If the time is earlier than the sunrise t

S1904: No), on the other hand, the display device 1
performs a sleep zone environment analysis process
sunrise) (step S1906). Note that the specific proc

the sleep zone environment analysis process (withou
sunrise) will be described later with reference to

[0209] The display device 101 next determines wh
there is unselected environment sensor information

not been selected in the environment sensor informa
corresponding to the day to be analyzed (step S1907

if there is unselected environment sensor informati

S1907: Yes), the display device 101 returns to step

[0210] If there is no unselected environment sen
information (step S1907: No), on the other hand, th

device 101 performs a comprehensive evaluation proc
generate a comprehensive evaluation value of the su

in the sleep zone (step S1908), and then returns to
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in which the environment analysis process has been
Note that the specific procedures in the comprehens
evaluation process will be described later with ref

FIG. 35.

[0211] Further, in step S1902, if the time of th
environmentsensor information does not fall within

zone (step S1902: No), the display device 101 moves
step S2001 in FIG. 20.

[0212] In the flowchart in FIG. 20, the display

101 first determines whether the time of the select
environment sensor information falls within the pre
zone of the day to be analyzed (step S2001). Here,
time falls within the pre-sleep zone (step S2001: Y
display device 101 performs a pre-sleep zone enviro
analysis process (step S2002), and thenreturns to

in FIG. 19. Note that the specific procedures in t

sleep zone environment analysis process will be des
later with reference to FIG. 23.

[0213] If the time does not fall within the pre-

zone (step S2001: No), on the other hand, the displ

101 determines whether the time of the selected env
sensor information falls within the post-awakening

the day to be analyzed (step S2003). Here, ifthe

within the post-awakening zone (step S2003: Yes), t

device 101 performs a post-awakening zone environme

analysis process (step S2004), and thenreturns to

in FIG. 19. Note that the specific procedures in t
awakening zone environment analysis process will
described later with reference to FIG. 24.

[0214] Ifthe time does not fall within the post

zone (step S2003: No), the display device 101 perfo
livelihood zone environment analysis process (step

and then returns to step S1907 in FIG. 19.

[0215] In this manner, the evaluation criteria
corresponding to each zone of the sleep zone, the p

zone, the post-awakening zone, and the livelihood z

be applied to evaluation of the suitability of the

as a sleep environment in which the subject sleeps.

Furthermore, it is possible to evaluate the suitabi

the space R as a sleep environment in which the sub
sleeps, taking into consideration the environment c
caused by a sunrise during the sleep zone.

[0216] Referring now to FIG. 21, the specific pr

inthe sleep zone environmentanalysis process (wit

in step S1905 are described.

[0217] FIG. 21 is a flowchart illustrating an ex

the specific procedures in the sleep zone environme
analysis process (with a sunrise). In the flowchar
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21, the display device 101 first determines whether

of the selected environment sensor information fall

the sleep zone (the earlier zone) (step S2101).

[0218] Here, if the time falls within the sleep

earlier zone) (step S2101: Yes), the display device
performs a temperature determination process (the e
zone) (step S2102). Note that the specific procedu
the temperature determination process (the earlier
will be described later with reference to FIG. 26.

[0219] The display device 101 next performs a hu
determination process (the earlier zone) (step S210

that the specific procedures in the humidity determ
process (the earlier zone) will be described later
reference to FIG. 27. The display device 101 next

a sound pressure determination process (step S2104)
that the specific procedures in the sound pressure
determination process will be described later with

to FIG. 28.

[0220] Thedisplay device 101 then performsani
determination process (with sunrise) (step S2105),
returns to the step in which the sleep zone environ
analysis process (with sunrise) has been called. N

the specific procedures in the illuminance determin
process (with sunrise) will be described later with

to FIG. 31.

[0221] Further, in step S2101, if the time does

within sleep zone (the earlier zone) (step S2101: N
display device 101 determines whether the time of t
selected environment sensor information falls withi
sleep zone (the middle zone) (step S2106).

[0222] Here, if the time falls within the sleep

middle zone) (step S2106: Yes), the display device
performs a temperature determination process (the m
zone) (step S2107). Note that the specific procedu

the temperature determination process (the middle z
differ from those in the temperature determination

(the earlier zone) illustrated in FIG. 26 only in t
evaluation criteriato be applied, andtherefore, a

illustrated in any drawing nor explained herein.

[0223] The display device 101 next performs a hu
determination process (the middle zone) (step S2108
then moves on to step S2104. Note that the specifi
procedures in the humidity determination process (t

zone) differfrom those in the humidity determinati

(the earlier zone) illustrated in FIG. 27 only in t
evaluation criteriato be applied, andtherefore, a

illustrated in any drawing nor explained herein.

[0224] Further, in step S2106, if the time does
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within the sleep zone (the middle zone) (step S2106
the display device 101 performs a temperature deter
process (the later zone) (step S2109). Note that t
specific procedures in the temperature determinatio

(the later zone) differ from those in the temperatu
determination process (the earlier zone) illustrate

26 only in the evaluation criteria to be applied, a
therefore, are neither illustrated in any drawing n
explained herein.

[0225] The display device 101 then performs a hu
determination process (the later zone) (step S2110)
moves on to step S2104. Note that the specific pro
inthe humidity determination process (the later zo
fromthose inthe humidity determination process (t

zone) illustrated in FIG. 27 only in the evaluation

to be applied, and therefore, are neither illustrat

drawing nor explained herein.

[0226] In this manner, the suitability of the sp

a sleep environment can be evaluated with respect t
temperature, the humidity, the sound pressure, and
illuminance of the space R in the sleep zone. Furt

is possible to evaluate the suitability of the illu

of the space R as a sleep environment, taking into
consideration the environment change caused by a su
during the sleep zone.

[0227] Referring now to FIG. 22, the specific pr

in the sleep zone environment analysis process (wit
sunrise) in step S1906 are described.

[0228] FIG. 22 is a flowchart illustrating an ex

the specific procedures in the sleep zone environme
analysis process (withoutsunrise). Inthe flowcha

22, the display device 101 first determines whether

of the selected environment sensor information fall

the sleep zone (the earlier zone) (step S2201).

[0229] Here, if the time falls within the sleep

earlier zone) (step S2201: Yes), the display device
performs a temperature determination process (the e
zone) (step S2202). The display device 101 next pe
humidity determination process (the earlier zone) (
S2203). The display device 101 next performs a sou
pressure determination process (step S2204).

[0230] Thedisplay device 101 then performsani
determination process (without sunrise) (step S2205
returns to the step in which the sleep zone environ
analysis process (with sunrise) has been called. N

the specific procedures in the illuminance determin
process (without sunrise) will be described later w
reference to FIG. 32.
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[0231] Further, in step S2201, if the time does

within sleep zone (the earlier zone) (step S2201: N
display device 101 determines whether the time of t
selected environment sensor information falls withi
sleep zone (the middle zone) (step S2206).

[0232] Here, if the time falls within the sleep

middle zone) (step S2206: Yes), the display device
performs a temperature determination process (the m
zone) (step S2207). The display device 101 next pe
humidity determination process (the middle zone) (s
S2208), and then moves on to step S2204.

[0233] Further, in step S2206, if the time does

within the sleep zone (the middle zone) (step S2206
the display device 101 performs a temperature deter
process (the later zone) (step S2209). The display

101 then performs a humidity determination process

zone) (step S2210), and moves on to step S2204.

[0234] In this manner, the suitability of the sp

a sleep environment can be evaluated with respect t
temperature, the humidity, the sound pressure, and
illuminance of the space R in the sleep zone.

[0235] Referring now to FIG. 23, the specific pr

in the pre-sleep zone environment analysis process
S2002 are described.

[0236] FIG. 23 is a flowchart illustrating an ex

the specific procedures in the pre-sleep zone envir
analysis process. In the flowchart in FIG. 23, the

device 101 first performs a temperature determinati
process (before sleep onset) (step S2301). Note th
specific procedures in the temperature determinatio
(before sleep onset) differ from those in the tempe
determination process (the earlier zone) illustrate

26 only in the evaluation criteria to be applied, a
therefore, are neither illustrated in any drawing n
explained herein.

[0237] The display device 101 then performs a hu
determination process (before sleep onset) (step S2

Note that the specific procedures in the humidity

determination process (before sleep onset) differ f

in the humidity determination process (the earlier
illustrated in FIG. 27 only in the evaluation crite

applied, and therefore, are neither illustrated in
drawing nor explained herein. The display device 1
performs a sound pressure determination process (be
sleep onset) (step S2303). Note thatthe specific

in the sound pressure determination process (before
onset) will be described later with reference to FI

[0238] Thedisplay device 101 then performsani

43

not fall
0), the
he
n the

zone (the
101

iddle

rforms a
tep

not fall
: No),
mination
device
(thelater

ace R as
o the
the

ocedures
in step

ample of
onment
display
on
at the
n process
rature
dinFIG.
nd
or

midity
302).

rom those
zone)
ria to be
any
01 then
fore
procedures
sleep
G. 29.
lluminance



determination process (before sleep onset) (step S2
returns to the step in which the pre-sleep zone env
analysis process has been called. Note that the sp
procedures in the illuminance determination process
sleep onset) will be described later with reference

33.

[0239] In this manner, the suitability of the sp

a sleep environment can be evaluated with respect t
temperature, the humidity, the sound pressure, and
illuminance of the space R in the pre-sleep zone.

[0240] Referring now to FIG. 24, the specific pr

in the post-awakening zone environment analysis pro
step S2004 are described.

[0241] FIG. 24 is a flowchart illustrating an ex

the specific procedures in the
environment analysis process. In the flowchart in

the display device 101 first performs a temperature
determination process (after awakening) (step S2401

that the specific procedures in the
determination process (after awakening) differ from
the temperature determination process (the earlier
illustrated in FIG. 26 only in the evaluation crite

applied, and therefore, are neither illustrated in
drawing nor explained herein.

[0242] The display device 101 next performs a hu
determination process (after awakening) (step S2402

that the specific procedures in the humidity determ

process (after awakening) differ from those in the
determination process (the earlier zone) illustrate

27 only in the evaluation criteria to be applied, a
therefore, are neither illustrated in any drawing n
explained herein. The display device 101 next perf

sound pressure determination process (after awakeni

S2403). Note that the specific procedures in the s
pressure determination process (after awakening) wi
described later with reference to FIG. 30.

[0243] Thedisplay device 101 then performs ani
determination process (after awakening) (step S2404
returns to the step in which the post-awakening zon
environment analysis process has been called. Note

specific procedures in the illuminance determinatio

(after awakening) will be described later with refe

FIG. 34.

[0244] In this manner, the suitability of the sp

a sleep environment can be evaluated with respect t
temperature, the humidity, the sound pressure, and
illuminance of the space R in the post-awakening zo

[0245] Referring now to FIG. 25, the specific pr
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in the livelihood zone environment analysis process

S2005 are described.

[0246] FIG. 25 is a flowchart illustrating an ex

the specific procedures in the livelihood zone envi
analysis process. In the flowchart in FIG. 25, the

device 101 first performs a temperature determinati
process (livelihood) (step S2501). Note that the s
procedures in the temperature determination
(livelihood) differ from those in the
determination process (the earlier zone) illustrate
26 only in the evaluation criteria to be applied, a
therefore, are neither illustrated in any drawing n
explained herein.

[0247] The display device 101 next performs a hu
determination process (livelihood) (step S2502). N

the specific procedures in the humidity determinati
process (livelihood) differ from those in the humid
determination process (the earlier zone) illustrate

27 only in the evaluation criteria to be applied, a
therefore, are neither illustrated in any drawing n
explained herein. The display device 101 next perf
sound pressure determination process (livelihood) (
S2503). Note that the specific procedures in the s
pressure determination process (livelihood) differ
those in the sound pressure determination
illustrated in FIG. 28 only in the evaluation crite

applied, and therefore, are neither illustrated in
drawing nor explained herein.

[0248] Thedisplay device 101 then performs ani
determination process (livelihood) (step S2504), an

to the step in which the livelihood zone environmen
process has been called. Note that the specific pr

in the illuminance determination process (livelihoo

from those in the illuminance determination process
sunrise) illustrated in FIG. 31 only in the evaluat
criteria to be applied, and therefore, are neither
illustrated in any drawing nor explained herein.

[0249] In this manner, the suitability of the sp

a sleep environment can be evaluated with respect t
temperature, the humidity, the sound pressure, and
illuminance of the space R in the livelihood zone.

that, in a case where the suitability of the space

sleep environment in the livelihood zone is not to
evaluated, the livelihood zone environment analysis

in step S2005 may be skipped.

[0250] Referring now to FIG. 26, the specific pr
in the temperature determination process (the earli
in step S2102 are described. In the

process
temperature

process

temperature
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determination process (the earlier zone), the evalu ation

criteria corresponding to the season determined in step S1705
are used. Spring/autumn is described as an example of the
season corresponding to the day to be analyzed here in.

[0251] FIG. 26 is a flowchart illustrating an ex ample of
the specific procedures in the temperature determin ation
process (the earlier zone). In the flowchart in FI G. 26,
the display device 101 first determines whether the

temperature T in the selected environment sensor in formation
is not lower than 20°C but is lower than 24°C (step S2601).
[0252] Here, if the temperature T is not lower t han 20°C
butis lower than 24°C (step S2601: Yes), the disp lay device
101 gives three points to the suitability of the te mperature
of the space R (step S2602), and returns to the ste p in which
the temperature determination process (the earlier zone) has
been called. Note that the evaluation result (scor e) is
stored into the evaluation result table 1200.

[0253] If the temperature T is lower than 20°C o r is not
lower than 24°C (step S2601: No), on the other hand , the
display device 101 determines whether the temperatu re Tin
the selected environment sensor information is not lower
than 16°C but is lower than 27°C (step S2603). Her e, ifthe
temperature T is not lower than 16°C but is lower t han 27°C
(step S2603: Yes), the display device 101 gives two points
to the suitability of the temperature of the space R (step
S2604), and returns to the step in which the temper ature
determination process (the earlier zone) has been c alled.
[0254] If the temperature T is lower than 16°C o r is not
lower than 27°C (step S2603: No), on the other han d, the
display device 101 gives one point to the suitabili ty of the
temperature of the space R (step S2605), and return s to the
step in which the temperature determination process (the
earlier zone) has been called. In this manner, it is
possible to evaluate the suitability of the tempera ture of
the space R in the sleep zone (the earlier zone), t aking
into consideration the fact that the environment su itable
for sleep changes even within the sleep zone.

[0255] Referring now to FIG. 27, the specific pr ocedures
in the humidity determination process (the earlier zone) in
step S2103 are described. In the humidity determin ation
process (the earlier zone), the evaluation criteria

corresponding to the season determined in step S170 5 are
used. Spring/autumnis described as an example of the season
corresponding to the day to be analyzed herein.

[0256] FIG. 27 is a flowchart illustrating an ex ample of
the specific procedures in the humidity determinati on
process (the earlier zone). In the flowchart in Fl G. 27,
the display device 101 first determines whether the humidity
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RH in the selected environment sensor information i
lower than 50% and is not higher than 60% (step S27
[0257] Here, if the humidity RH is not lower tha

is not higher than 60% (step S2701: Yes), the displ

101 gives three points to the suitability of the hu

the space R (step S2702), and returns to the step i
the humidity determination process (the earlier zon
been called. Note that the evaluation result (scor
stored into the evaluation result table 1200.

[0258] If the humidity RH is lower than 50% or i

than 60% (step S2701: No), on the other hand, the d
device 101 determines whether the humidity RHinth
environment sensor information is not lower than 40
not higher than 75% (step S2703). Here, if the hum

is not lower than 40% and is not higher than 75% (s

Yes), the display device 101 gives two points to th
suitability of the humidity of the space R (step S2

returns to the step in which the humidity determina
process (the earlier zone) has been called.

[0259] If the humidity RH is lower than 40% or i

than 75% (step S2703: No), on the other hand, the d
device 101 gives one pointto the suitability of th

of the space R (step S2705), and returns to the ste

the humidity determination process (the earlier zon
been called. In this manner, it is possible to eva
suitability of the humidity of the space Rin the s

(the earlier zone), taking into consideration the f

the environment suitable for sleep changes even wit
sleep zone.

[0260] Referring now to FIG. 28, the specific pr

in the sound pressure determination process in step
are described.

[0261] FIG. 28 is a flowchart illustrating an ex

the specific procedures in the sound pressure deter
process. In the flowchart in FIG. 28, the display

101 first determines whether the sound pressure in
selected environment sensor information is not high
32 dB (step S2801).

[0262] Here, if the sound pressure is not higher

dB (step S2801: Yes), the display device 101 gives
points to the suitability of the sound pressure of

R (step S2802), and returns to the step in which th
pressure determination process has been called. No
the evaluation result (score) is stored into the ev

result table 1200.

[0263] If the sound pressure is higher than 32 d
S2801: No), on the other hand, the display device 1

determines whether the sound pressure in the select
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environment sensor information is higher than 32 dB
not higher than 42dB (step S2803). Here, if the so
pressure is higher than 32 dB but is not higher tha

(step S2803: Yes), the display device 101 gives two

to the suitability of the sound pressure of the spa

S2804), and returns to the step in which the sound
determination process has been called.

[0264] If the sound pressure is not higher than

is higher than 42 dB (step S2803: No), the display

101 gives one point to the suitability of the sound

of the space R (step S2805), and returns to the ste

the sound pressure determination process has been c
In this manner, the suitability of the space R as a
environment can be evaluated with respect to the so
pressure of the space R in the sleep zone.

[0265] Referring now to FIG. 29, the specific pr

in the sound pressure determination process (before
onset) in step S2303 are described.

[0266] FIG. 29 is a flowchart illustrating an ex

the specific procedures in the sound pressure deter
process (before sleep onset). In the flowchart in

the display device 101 first determines whether the
pressure in the selected environment sensor informa
not higher than 43 dB (step S2901).

[0267] Here, if the sound pressure is not higher

dB (step S2901: Yes), the display device 101 gives
points to the suitability of the sound pressure of

R (step S2902), and returns to the step in which th
pressure determination process (before sleep onset)
called. Note that the evaluation result (score) is

into the evaluation result table 1200.

[0268] If the sound pressure is higher than 43 d
S2901: No), on the other hand, the display device 1
determines whether the sound pressure in the select
environment sensor information is higher than 43 dB
not higher than 55dB (step S2903). Here, if the so
pressure is higher than 43 dB but is not higher tha

(step S2903: Yes), the display device 101 gives two

to the suitability of the sound pressure of the spa

S2904), and returns to the step in which the sound
determination process (before sleep onset) has been
[0269] If the sound pressure is not higher than

is higher than 55 dB (step S2903: No), the display

101 gives one point to the suitability of the sound

of the space R (step S2905), and returns to the ste

the sound pressure determination process (before sl
onset) has been called. In this manner, it is poss
evaluate the suitability of the sound pressure of t
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R in the pre-sleep zone, taking into consideration
that the environment suitable for sleep differs fro
the sleep zone.

[0270] Referring now to FIG. 30, the specific pr

in the sound pressure determination process (after

awakening) in step S2403 are described.

[0271] FIG. 30 is a flowchart illustrating an ex

the specific procedures in the sound pressure deter
process (after awakening). In the flowchart in FIG
display device 101 first determines whether the sou
pressure in the selected environment sensor informa
not higher than 43 dB (step S3001).

[0272] Here, if the sound pressure is not higher

dB (step S3001: Yes), the display device 101 gives
points to the suitability of the sound pressure of

R (step S3002), and returns to the step in which th
pressure determination process (after awakening) ha
called. Note that the evaluation result (score) is

into the evaluation result table 1200.

[0273] If the sound pressure is higher than 43 d
S3001: No), on the other hand, the display device 1
determines whether the sound pressure in the select
environment sensor information is higher than 43 dB
not higher than 55dB (step S3003). Here, if the so
pressure is higher than 43 dB but is not higher tha
(step S3003: Yes), the display device 101 gives two
to the suitability of the sound pressure of the spa

S3004), and returns to the step in which the sound
determination process (after awakening) has been ca
[0274] If the sound pressure is not higher than

is higher than 55 dB (step S3003: No), the display
101 gives one point to the suitability of the sound

of the space R (step S3005), and returns to the ste

the sound pressure determination process (after awa
has been called. In this manner, it is possible to

the suitability of the sound pressure of the space
post-awakening zone, taking into consideration the

the environment suitable for sleep differs from tha
sleep zone.

[0275] Referring now to FIG. 31, the specific pr

in the illuminance determination process (with sunr
step S2105 are described.

[0276] FIG. 31 is a flowchart illustrating an ex

the specific procedures in the illuminance determin
process (with sunrise). In the flowchart in FIG. 3
display device 101 first determines whether the ill

in the selected environment sensor informationis |

10 Lx (step S3101).

49

the fact
m that in

ocedures

ample of
mination
. 30, the
nd
tion is

than 43
three

the space
e sound
s been

stored

B (step
01
ed
but is
und
n 55 dB
points
ce R (step
pressure
lled.
43 dB or
device
pressure
p in which
kening)
evaluate
R in the
fact that
tin the

ocedures
ise) in

ample of

ation

1, the
uminance

ower than



[0277] Here, if the illuminance is lower than 10

S3101: Yes), the display device 101 gives three poi

the suitability of the illuminance of the space R (
S3102), and returns to the step in which the illumi
determination process (with sunrise) has been calle

that the evaluation result (score) is stored into t
evaluation result table 1200.

[0278] If the illuminance is not lower than 10 L

S3101: No), on the other hand, the display device 1

determines whether the illuminance in the selected
environment sensor information is not lower than 10
is not higher than 250 Lx (step 3103). Here, if th

illuminance is not lower than 10 Lx and is not high

250 Lx (step S3103: Yes), the display device 101 gi
points to the suitability of the illuminance of the

(step S3104), and returns to the step in which the
illuminance determination process (with sunrise) ha
called.

[0279] If the illuminance is lower than 10 Lx or

than 250 Lx (step S3103: No), on the other hand, th
device 101 gives one point to the suitability of th
illuminance of the space R (step S3105), and return
step in which the illuminance determination process
sunrise) has been called. In this manner, it is po

evaluate the suitability of the illuminance of the

in the post-sunset zone in the sleep zone, taking i
consideration the environment change caused by a su
[0280] Referring now to FIG. 32, the specific pr

in the illuminance determination process (without s

in step S2205 are described.

[0281] FIG. 32 is a flowchart illustrating an ex

the specific procedures in the illuminance determin
process (without sunrise). In the flowchart in FIG

display device 101 first determines whether the ill

in the selected environment sensor information is |

0.5 Lx (step S3201).

[0282] Here, if the illuminance is lower than 0.

S3201: Yes), the display device 101 gives three poi
the suitability of the illuminance of the space R (
S3202), and returns to the step in which the illumi
determination process (without sunrise) has been ca
Note that the evaluation result (score) is stored i
evaluation result table 1200.

[0283] If the illuminance is not lower than 0.5

S3201: No), on the other hand, the display device 1

determines whether the illuminance in the selected
environment sensor information is not lower than 0.
is not higher than 250 Lx (step S3203). Here, if t
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illuminance is not lower than 0.5 Lx and is not hig

250 Lx (step S3203: Yes), the display device 101 gi

points to the suitability of the illuminance of the

(step S3204), and returns to the step in which the
illuminance determination process (without sunrise)

called.

[0284] If the illuminance is lower than 0.5 Lx o
higher than 250 Lx (step S3203: No), on the other h

display device 101 gives one point to the suitabili

illuminance of the space R (step S3205), and return

step in which the illuminance determination process

sunrise) has been called. In this manner, the suit

of the space R as a sleep environment can be evalua
respect to the illuminance of the space R in the sl

[0285] Referring now to FIG. 33, the specific pr

in the illuminance determination process (before sl
onset) in step S2304 are described.

[0286] FIG. 33 is a flowchart illustrating an ex

the specific procedures in the illuminance determin
process (before sleep onset). In the flowchart in

the display device 101 first determines whether the
illuminance in the selected environment sensor info

is lower than 30 Lx (step S3301).

[0287] Here, if the illuminance is lower than 30

S3301: Yes), the display device 101 gives three poi

the suitability of the illuminance of the space R (
S3302), and returns to the step in which the illumi
determination process (before sleep onset) has been

Note that the evaluation result (score) is stored i
evaluation result table 1200.

[0288] If the illuminance is not lower than 30 L

S3301: No), on the other hand, the display device 1
determines whether the illuminance in the selected
environment sensor information is not lower than 30

is not higher than 500 Lx (step S3303). Here, if t
illuminance is not lower than 30 Lx and is not high

500 Lx (step S3303: Yes), the display device 101 gi

points to the suitability of the illuminance of the

(step S3304), and returns to the step in which the
illuminance determination process (before sleep ons

been called.

[0289] If the illuminance is lower than 30 Lx or

than 500 Lx (step S3303: No), on the other hand, th

device 101 gives one point to the suitability of th
illuminance of the space R (step S3305), and return

step in which the illuminance determination process

sleep onset) has been called. Inthis manner, iti

to evaluate the suitability of the illuminance of t
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R in the pre-sleep zone, taking into consideration

that the environment suitable for sleep differs fro

the sleep zone.

[0290] Referring now to FIG. 34, the specific pr

in the illuminance determination process (after awa
in step S2404 are described.

[0291] FIG. 34 is a flowchart illustrating an ex

the specific procedures in the illuminance determin
process (after awakening). In the flowchart in FIG
display device 101 first determines whether the ill

in the selected environment sensor information is h
than 2500 Lx (step S3401).

[0292] Here, if the illuminance is higher than 2
(step S3401: Yes), the display device 101 gives thr

to the suitability of the illuminance of the space
S3402), and returns to the step in which the illumi

determination process (after awakening) has been ca

Note that the evaluation result (score) is stored i
evaluation result table 1200.
[0293] Ifthe illuminance is not higher than 250

S3401: No), on the other hand, the display device 1
determines whether the illuminance in the selected

environment sensor information is not lower than 50

is not higher than 2500 Lx (step S3403). Here, if
illuminance is not lower than 500 Lx and is not hig
2500 Lx (step S3403: Yes), the display device 101 g
points to the suitability of the illuminance of the

(step S3404), and returns to the step in which the

illuminance determination process (after awakening)
called.

[0294] If the illuminance is lower than 500 Lx o
higher than 2500 Lx (step S3403: No), on the other
display device 101 gives one point to the suitabili
illuminance of the space R (step S3405), and return
step in which the illuminance determination process
awakening) has been called. In this manner, it is

to evaluate the suitability of the illuminance of t

R in the post-awakening zone, taking into considera
fact that the environment suitable for sleep differ
that in the sleep zone.

[0295] Referring now to FIG. 35, the specific pr

in the comprehensive evaluation process in step S19
described.

[0296] FIG. 35 is a flowchart illustrating an ex

the specific procedures in the comprehensive evalua

process. In the flowchart in FIG. 35, the display
101 first refers to the evaluation result table 120
calculates a comprehensive evaluation value
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temperature of the space R, on the basis of the sui

(the score) of the temperature of the space R in th
zone (step S3501).

[0297] The calculated comprehensive evaluation v
associated with the day to be analyzed, and is stor
the comprehensive evaluation table 1300. The displ

101 then refers to the evaluation result table 1200
calculates a comprehensive evaluation value of the

of the space R, on the basis of the suitability (th

ofthe humidity of the space Rinthe sleep zone (s

[0298] The display device 101 then refers to the
evaluation result table 1200, and calculates a comp
evaluation value of the illuminance of the space R,
basis of the suitability (the score) of the illumin

the space R in the sleep zone (step S3503). The di
device 101 then refers to the evaluation result tab

and calculates a comprehensive evaluation value of
pressure of the space R, on the basis of the suitab
(the score) of the sound pressure of the space Rin

zone (step S3504).

[0299] The display device 101 next refers to the
comprehensive evaluation table 1300, and, on the ba
the comprehensive evaluation values of the temperat
humidity, the illuminance, and the sound pressure o

to be analyzed, the display device 101 generates a

comprehensive evaluation value (overall value) of t
suitability in the sleep zone on the day to be anal

S3505). The display device 101 then returns to the
which the comprehensive evaluation process has been
[0300] In this manner, the comprehensive evaluat

(the overall value) indicating the result of compre
evaluation of the suitability in the entire sleep z

be generated from the respective comprehensive eval
values of the temperature, the humidity, the illumi
and the sound pressure of the space R in the sleep
[0301] (Sleep Zone ldentification Process in the
Device 101)

Referring now to FIG. 36, the procedures in a slee
zone identification process to be performed by the
device 101 are described.

[0302] FIG. 36 is a flowchart illustrating an ex

the procedures in a sleep zone identification proce
performed by the display device 101. In the flowch
FIG. 36, the display device 101 first acquires acti
amount data from the activity meter 202 correspondi
subject (step S3601). The display device 101 next
sleep onset and awakening of the subject, on the ba
the acquired activity amount data (step S3602).
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[0303] The display device 101 then identifies th
zone of the subject on the basis of the detection r
(step S3603), and ends the series of processes acco
this flowchart. In this manner, the sleep zone of
subject can be identified from the data relating to
movement and orientation recorded in the activity m
of the subject.

[0304] (Sunrise/Sunset Time Calculation Process
Display Device 101)

Referring now to FIG. 37, the procedures in
sunrise/sunset time calculation process to be perfo
the display device 101 are described.

[0305] FIG. 37 is a flowchart illustrating an ex

the procedures in a sunrise/sunset time calculation

to be performed by the display device 101. In the

in FIG. 37, the display device 101 first determines

the sleep onset time on the current day (the day to
analyzed, for example) is 12:00 or later (step S370
[0306] Here, if the sleep onset time is 12:00 or
(step S3701: Yes), the display device 101 sets the
date for calculating the sunrise and sunset times t
date of the current day (step S3702), and moves on
S3704. If the sleep onset time is earlier than 12:
S3701: No), on the other hand, the display device 1
the target date for calculating the sunrise and sun

to the date of the previous day (step S3703).

[0307] The display device 101 next refers to the
environment sensor information DB 500, to determine
there is environment sensor information correspondi
sleep zone of the target date (step S3704). Here,

iS no environment sensor information corresponding
sleep zone of the target date (step S3704: No), the
device 101 ends the series of processes according t
flowchart.

[0308] If there is environment sensor informatio
corresponding to the sleep zone of the target date
S3704: Yes), onthe other hand, the display device

to the store information DB 400, to calculate the s
and sunset times, on the basis of the target date a
latitude, the longitude, and the altitude of the st
which the device is installed (step S3705). The di
device 101 then ends the series of processes accord
this flowchart.

[0309] In this manner, the sunrise and sunset fi
the point at which the space R is located can be ca

on the premise that the space R in which the subjec

is located at a position close to the store.

[0310] As described above, with the display devi
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according to the embodiment, it is possible to acqu

about the space R detected by the environment senso
installed in the space R in which the subject sleep
Further, when chronologically displaying the suitab

the space R as a sleep environment on the basis of
acquired data about the space R, the display device
display the zone including the sleep zone, the pre-
zone, and the post-awakening zone of the subject 11
different manner from the other zones. Accordingly
possible to provide an easy-to-understand display o
suitability of the space R as a sleep environment i

the subject sleeps, not only in the sleep zone, but

the pre-sleep and post-sleep zones (the pre-sleep z

the post-awakening zone) that affect sleep.

[0311] Further, with the display device 101, it
possible to detect sleep onset and awakening of the

on the basis of data acquired from the activity met
corresponding to the subject, and identify the slee

the subject on the basis of the detection result.

Accordingly, the sleep zone of the subject can be

automatically detected from the data relating to bo
movement and orientation recorded by the activity m

that is worn by the subject.

[0312] Also, with the display device 101, it is

to calculate the suitability of the space R as a sl
environment, on the basis of the temperature, the h

the illuminance, or the sound pressure of the space

any combination thereof. Accordingly, the suitabil

the space R as a sleep environment can be evaluated
basis of the temperature, the humidity, the illumin

the sound pressure of the space R.

[0313] Further, with the display device 101, it
possible to determine the respective lengths of the
sleep zone and the post-awakening zone, on the basi
sleep efficiency based on the sleeping time and the

bed of the subject. Accordingly, the lengths of th

sleep zone and the post-awakening zone can be adjus
depending on how efficiently the subject takes slee

[0314] Further, when chronologically displaying
suitability of the space R as a sleep environment,
display device 101 can display the sleep zone, the

zone, and the post-awakening zone so as to be disti

from one another. Accordingly, the respective zone

sleep zone, the pre-sleep zone, and the post-awaken

can be easily distinguished from one another, and t
suitability of each zone as a sleep environment can
readily determined.

[0315] Further, when chronologically displaying
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suitability of the space R as a sleep environment,
display device 101 can display the suitability in t

of band graphs in different colors or patterns depe

the degrees of suitability. Accordingly, it is pos

provide a display that enables intuitive understand

the chronological change in the suitability of the

as a sleep environment.

[0316] Further, with the display device 101, sha

be put onthe band graphs for the other zones (the

zone, for example) that differ from the zone includ

sleep zone, the pre-sleep zone, and the post-awaken

Thus, it is possible to make the zone of interest
distinguishable from the other zones in determining
suitability of the space R as a sleep environment.

[0317] Further, with the display device 101, it
possible to display a comprehensive evaluation valu
suitability in the sleep zone, on the basis of the
chronological change in the suitability during the

zone. Thus, the suitability of the entire sleep zo

evaluated in a comprehensive manner.

[0318] From these facts, with the display device
according to the embodiment, it is possible to visu

suitability of the space R as a sleep environment i

the subject sleeps, in an easy-to-understand mode.
Accordingly, in providing consultation about a slee
environment, it is possible to give appropriate adv
increasing the quality of sleep by accurately asses

suitability of the space R as a sleep environment,

enhance the quality of services.

[0319] Note that the display method described in
embodiment can be implemented by a computer such as
personal computer or a workstation executing a prep
program. The display program is recorded in a comp
readable recording medium such as a hard disk, a fl

disk, a Compact Disc (CD)-ROM, a magneto-optical (M

a digital versatile disk (DVD), or a universal seri

(USB) memory, and is executed after read out from t
recording medium by a computer. Furthermore, the d
program may be distributed via a network such as th

REFERENCE SIGNS LIST

[0320] 101 Display device

102  Sensor

110 Subject

120 Space

130 Line graph

200 Sleep environment analysis system

201 Environment sensor
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202
210
300
301
302
303
304
305
306
307
308
400
500
600
700
800
900
1001
1002
1003
1004
1005
1200
1300
1400

Activity meter

Reading device

Bus

CPU

Memory

Disk drive

Disk

Public network I/F

Near field wireless I/F

Display

Input device

Store information DB
Environment sensor information DB
Temperature threshold table
Humidity threshold table
llluminance threshold table
Sound pressure threshold table
Acquisition unit

Identification unit
Determination unit

Evaluation unit

Display control unit

Evaluation result table
Comprehensive evaluation table
Environment analysis screen
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CLAIMS
1. A display program for causing a computer to perf
processes of:
acquiring data about a space in which a subject sl
the data having been detected by a first sensor ins
the space; and
displaying a zone including a sleep zone, a first
before sleep onset, and a second zone after awakeni
subject in a different mode from other zones,
chronologically displaying suitability of the space
sleep environment on the basis of the acquired data
2. The display program according to Note 1, which ¢
computer to perform processes of:
detecting sleep onset and awakening of the subject
the basis of data acquired from a second sensor, th
sensor sensing data about activities of the subject
identifying the sleep zone, on the basis of the re
of the detection.
3. The display program according to Note 1 or 2, wh
data about the space indicates temperature, humidit
illuminance, or sound pressure of the space, or any
combination thereof.
4. The display program according to any one of Note
wherein the length of the first zone is determined
efficiency based on the sleeping time and the time
the subject.
5. The display program according to any one of Note
wherein the length of the second zone is determined
efficiency based on the sleeping time and the time
the subject.
6. The display program according to any one of Note
wherein the process of displaying displays the slee
the first zone, and the second zone so as
distinguishable from one another.
7. The display program according to any one of Note
wherein a chronological change in the suitability i
indicated by a band graph having different colors o
depending on degrees of the suitability.
8. The display program according to Note 7, wherein
process of displaying puts shading on the band grap
other zone.
9. The display program according to any one of Note
which causes the computer to perform a process of
displaying a comprehensive value
integrating the suitability in the sleep zone on th
of the chronological change in the suitability in t
zone.
10. A display method for causing a computer to perf

when
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processes of:
acquiring data about a space in which asubject sl
the data having been detected by a first sensor ins
the space; and
displaying a zone including a sleep zone, a first
before sleep onset, and a second zone after awakeni
subject in a different mode from other zones, when
chronologically displaying suitability of the space
sleep environment on the basis of the acquired data
11. A display device including:
an acquisition unit that acquires data about a spa
in which a subject sleeps, the data having been det
a first sensor installed in the space; and
a display control unit that displays a zone includ
a sleep zone, a first zone before sleep onset, and
zone after awakening of the subject in a different
other zones, when chronologically displaying suitab
the space as a sleep environment on the basis of th
data.
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