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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentdisclosure relates to an information
processing device, an information processing method,
and a program.

2. Description of Related Art

[0002] Thereis aknown powerwindow device that can
be remotely controlled. At the time of closing the window
glass by remote control, the power window device once
moves the window glass in the opening direction and
then moves the window glass in the closing direction after
outputting an alarm sound for a predetermined time (for
example, Japanese Unexamined Patent Application
Publication No. 2007-016441 (JP 2007-016441 A)).

SUMMARY OF THE INVENTION

[0003] An object of the present disclosure is to provide
an information processing device, an information
processing method, and a program capable of setting
the opening degree of a window included in a moving
body to an appropriate opening degree corresponding to
a meteorological condition.

[0004] An aspectofthe present disclosure provides an
information processing device including a control unit that
executes: acquiring meteorological condition information
that is information indicating a meteorological condition
in a geographical area to which a position of a moving
body belongs; and controlling an opening degree of a
window included in the moving body based on the me-
teorological condition information.

[0005] Aspects of the present disclosure may include
at least one of an information processing method, an in-
formation processing system, aprogram, and arecording
medium on which the program is recorded that have the
same characteristics as the information processing de-
vice.

[0006] According to the present disclosure, the open-
ing degree of the window included in the moving body
can be set to an appropriate opening degree correspond-
ing to the meteorological condition.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Features, advantages, and technical andindus-
trial significance of exemplary embodiments of the inven-
tion will be described below with reference to the accom-
panying drawings, in which like signs denote like ele-
ments, and wherein:

FIG. 1 shows an example of an information process-
ing system according to an embodiment;
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FIG. 2 shows a configuration example of a terminal
3 according to the embodiment;

FIG. 3 shows an example of a data structure of a
table;

FIG. 4 shows a configuration example of a terminal
4 of a user;

FIG.5is a flowchart showing an example of process-
ing in the terminal 3;

FIG. 6 is a flowchart showing an example of process-
ing in the terminal 3;

FIG. 7 shows an example of a data structure of a
vehicle database included in a server 2 in a modifi-
cation; and

FIG. 8 is a flowchart showing an example of process-
ing in the server 2 in the modification.

DETAILED DESCRIPTION OF EMBODIMENTS

[0008] An information processing device according to
an embodiment executes acquiring meteorological con-
dition information that is information indicating a meteor-
ological condition in a geographical area to which a po-
sition of a moving body belongs, and controlling an open-
ing degree of a window included in the moving body
based on the meteorological condition information.
[0009] With the information processing device, the
opening degree of the window included in the moving
body is controlled in accordance with the meteorological
condition information. Thereby, the opening degree of
the window can be controlled (adjusted) to the optimum
state in accordance with short-term weather at that time
that is indicated by the meteorological condition informa-
tion. Thus, it is possible to perform ventilation while sup-
pressing objects (rain, snow, leaves, and the like) that
may enter the moving body from entering the moving
body when the window is open due to the meteorological
condition.

[0010] Here, the meteorology indicates changesin the
atmosphere such as changes in temperature and atmos-
pheric pressure and phenomena such as rain and snow
that result from changes in the atmosphere. The mete-
orological condition includes short-term weather, long-
term weather, and climate. The short-term weather, the
long-term weather, and the climate indicate states or con-
ditions such as being clear or rainy, snow, temperature,
humidity, and wind speed in an area (geographical area).
In addition, the short-term weather, the long-term weath-
er, and the climate are distinguished by length of the pe-
riod (predetermined period) representing the meteoro-
logical condition. In general, the short-term weather in-
dicates meteorological conditions for several hours to
several days. The long-term weather is longer than the
short-term weather, but indicates meteorological condi-
tions for a relatively short period such as one week or
one month. The Japan Meteorological Agency states that
the long-term weather represents an average short-term
weather condition for about five days to one month. The
climate refers to an average meteorological condition for
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along period of one month or more. The climate can also
be regarded as a season.

[0011] Themoving body includesa vehicle, atrain,and
the like provided with windows. The windows included in
the moving body are windows that can be opened and
closed, and the number and installation positions of the
windows are not specifically limited.

[0012] The following configuration may be adopted for
the information processing device. That is, the control
unit sets the opening degree of the window when the
meteorological condition information indicates the short-
term weather of rainfall or snowfall to be smaller than the
opening degree applied to the window in the short-term
weather without rainfall or snowfall. Thus, when it is rain-
ing or snowing, the opening degree of the window is set
to be smaller, which makes it difficult for rain or snow to
enter the moving body. Thus, it is possible to suppress
the inside of the moving body from getting wet.

[0013] The following configuration may be adopted for
the information processing device. That is, the control
unit sets the opening degree of the window to be smaller
as the amount of rainfall or snowfall increases. The larger
the amount of rainfall or snowfall, the easier for the mov-
ing body to get wet. Therefore, by setting the opening
degree of the window to be smaller, it is possible to sup-
press the moving body from getting wet.

[0014] The following configuration may be adopted for
the information processing device. Thatis, when the me-
teorological condition information indicates the short-
term weather of rainfall or snowfall, the control unit sets
the opening degree of the window provided in a roof of
the moving body to be smaller than the opening degree
applied to the window provided in the side surface of the
moving body. The window provided in the roof is more
likely to allow rain or snow to enter the moving body than
the window provided in the side surface. Thus, by setting
the opening degree of the window provided in the roof to
be smaller, it is possible to suppress the inside of the
moving body from getting wet.

[0015] The following configuration may be adopted for
the information processing device. Thatis, when the me-
teorological condition information indicates the climate
in which leaf fall occurs, the control unit sets the opening
degree of the window to be smaller than the opening
degree of the window applied in the climate other than
the climate in which leaf fall occurs. By setting the open-
ing degree of the window in the climate (season) in which
leaf fall occurs to be smaller, it is possible to suppress
the leaves from entering the moving body.

[0016] The following configuration may be adopted for
the information processing device. Thatis, when the me-
teorological condition information indicates the climate
in which leaf fall occurs, the control unit sets the opening
degree of the window provided in the roof of the moving
body to be smaller than the opening degree applied to
the window provided in the side surface of the moving
body. The window provided in the roof is more likely to
allow leaves to enter the moving body than the window
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provided in the side surface. Thus, by setting the opening
degree of the window provided in the roof to be smaller,
it is possible to suppress the leaves from entering the
moving body.

[0017] The following configuration may be adopted for
the information processing device. That is, the control
unit controls the opening degree of the window based on
the information indicating the wind speed in the area to
which the position of the moving body belongs. The ease
of ventilation in the moving body changes depending on
the wind speed. Therefore, by controlling (adjusting) the
opening degree of the window according to the wind
speed, itis possible to set an appropriate opening degree
for ventilation. When the wind speed is high, ventilation
is possible with a small opening degree. When the open-
ing degree of the window is not set to be larger than
necessary, it is possible to suppress people other than
the user (other people) and dust from entering the moving
body.

[0018] The following configuration may be adopted for
the information processing device. That is, the control
unit performs control of notifying the inside or outside of
the moving body of the information indicating opening or
closing of the window when the window is opened or
closed. Since people around the moving body can notice
the opening and closing of the window, safety can be
improved.

[0019] The following configuration may be adopted for
the information processing device. That is, the control
unit controls the opening degree of the window based on
the position information of the moving body. Forexample,
when the position of the moving body is in a place where
there are many deciduous trees, entry of leaves can be
suppressed by setting the opening degree of the window
to be smaller than the opening degree of the window
applied in a place where there is no deciduous tree.
[0020] The following configuration may be adopted for
the information processing device. That is, the control
unit performs control of opening or closing the window
based on the meteorological condition information in re-
sponse to an instruction from the terminal of the user. By
opening or closing the window according to the instruc-
tion of the user, it is possible to suppress the window
from being opened or closed more than necessary. How-
ever, the window can be opened or closed automatically
by setting a timer or the like.

[0021] The following configuration may be adopted for
the information processing device. That is, the control
unit transmits the information regarding the result of the
control of opening or closing the window to the terminal
of the user. The window is not always opened or closed
according to the instruction of the user. Therefore, by
notifying the user of the result of opening or closing, the
user can know the state of the window.

[0022] Hereinafter, the information processing device,
the information processing method, and the program ac-
cording to the embodiment will be described with refer-
ence to the drawings. The configuration of the embodi-
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ment is illustrative, and the present disclosure is not lim-
ited to the configuration of the embodiment.

Configuration of Information Processing System

[0023] FIG. 1 shows an example of an information
processing system according to an embodiment. In FIG.
1, the information processing system includes a network
1, and a server 2, a terminal 3, and a terminal 4 that are
connected to the network 1.

[0024] The network 1 is, for example, a public commu-
nication network such as the Internet, and a wide area
network (WAN) or other communication network may be
adopted. The network 1 may include a cellular network
such as Long Term Evolution (LTE) and 5G, or a wireless
network (wireless path) such as a wireless local area
network (LAN, including Wi-Fi) and Bluetooth Low Ener-
gy (BLE).

[0025] The terminal 3 is a terminal mounted on a ve-
hicle 10 that is an example of the moving body, and can
communicate with the server 2 and the terminal 4 via the
network 1. The terminal 3 may be an in-vehicle terminal
of the vehicle 10, or may be a terminal held by a driver
or an occupant of the vehicle 10 at the time of boarding.
[0026] The vehicle 10 is a vehicle owned or managed
by a user 11 and includes windows 52 (FIG. 2) that can
be opened and closed by a power window device (win-
dow glass drive unit 51). For ventilation and the like in
the vehicle 10, the user 11 may send an opening or clos-
ing instruction of the windows 52 from a position (remote
location) away from the vehicle 10 through communica-
tion from the terminal 4 of the user 11 to the terminal 3.
In response to this instruction, the terminal 3 controls the
opening and closing of the windows 52.

[0027] The terminal 4 is a terminal owned or managed
by the user 11, and is used for transmitting an instruction
to open or close the windows 52 and receiving the result
ofthe instruction. In the remote control of opening or clos-
ing the windows 52 using the terminal 4, the vehicle 10
does not necessarily have to be in a stopped state, and
may be driven by a driver other than the user 11 or may
be moving by autonomous driving.

[0028] The server 2 can be composed of a dedicated
or general-purpose information processing device (com-
puter) such as a personal computer (PC), a workstation
(WS), or a server machine. The server 2 can communi-
cate with the terminal 3 and the terminal 4 via the network
1 by the communication function. The connection to the
network 1 may be wired or wireless. The server 2 may
be a single information processing device or a set of two
or more information processing devices (cloud). The
server 2 may be a fixed terminal or a portable terminal.
The server 2 supplies the meteorological condition infor-
mation corresponding to the position of the vehicle 10
(terminal 3) to the terminal 3 in response to the request
from the terminal 3 via the network 1. The meteorological
condition information is information indicating the mete-
orological condition for a predetermined period (at least

10

15

20

25

30

35

40

45

50

55

one of short-term weather, long-term weather, and cli-
mate) in the geographical area to which the position of
the vehicle 10 (terminal 3) belongs.

Configuration of Terminal 3

[0029] FIG. 2 shows a configuration example of the
terminal 3. The terminal 3 is, for example, a portable ter-
minal having a wireless communication function (mobile
terminal: a terminal having portability). The portable ter-
minal is, for example, a smartphone, a tablet terminal, a
laptop personal computer (PC), a personal digital assist-
ant (PDA), or a wearable computer. However, the termi-
nal 3 may be an in-vehicle terminal fixed (installed) on
the vehicle 10.

[0030] The terminal 3 includes a processor 31, a stor-
age device 32, a communication interface (communica-
tion IF) 33, an input device 34, a display 35, a Global
Positioning System (GPS) receiver 36, a speaker 37, and
an interface circuit (IF) 38 that are connected to each
other via a bus B.

[0031] The storage device 32 includes a main storage
device and an auxiliary storage device. The main storage
device is used as at least one of a storage area for pro-
grams and data, a deployment area for programs, a work
area for programs, and a buffer area for communication
data. The main storage device is composed of a random
access memory (RAM) or a combination of a RAM and
aread only memory (ROM). The auxiliary storage device
is used as a storage area for data and programs. A non-
volatile storage medium is applied to the auxiliary storage
device. The non-volatile storage medium is, for example,
a hard disk, a solid state drive (SSD), a flash memory,
or an electrically erasable programmable read-only
memory (EEPROM). Further, the storage device 22 may
include a drive device for a disk recording medium.
[0032] The communication IF 33 is a circuit that per-
forms communication processing. For example, the com-
munication IF 33 is a wireless communication circuit that
performs wireless communication (LTE, 5G, wireless
LAN (Wi-Fi), BLE, and the like).

[0033] The input device 34 includes keys, buttons, a
pointing device, a touch panel, and the like, and is used
for inputting information. The display 35 is, for example,
aliquid crystal display or the like, and displays information
and data. The GPS receiver 36 receives a signal from a
GPS satellite and measures position information. The
speaker 37 is used for audio output.

[0034] ThelF 38is electrically connected to the window
glass drive unit 51 included in the vehicle 10. The window
glass drive unit 51 includes a motor drive circuit, an ac-
tuator for opening and closing the window glass serving
as the window 52, and the like. The window glass drive
unit 51 drives and stops the motor with an operation
amount corresponding to the opening degree of the win-
dow 52 to be opened or closed. The drive instruction of
the motor is supplied from the processor 31.

[0035] Inthepresentembodiment, the windows 52 that



7 EP 4 047 166 A1 8

can be opened and closed include a window 52a on the
side surface at the driver seat, a window 52b on the side
surface at the passenger seat, and a window 52c¢ provid-
ed in the roof of the vehicle 10. When the windows 52a
to 52c are not distinguished from each other, the notation
of the windows 52 is used. However, the number and the
installation location of the windows 52 can be set as ap-
propriate, and it is not an essential requirement that the
roof is provided with the window 52. On the contrary, a
case may be included where the roof is provided with the
window 52 that can be opened and closed and the side
surface is not provided with the window 52 that can be
opened and closed. Further, the windows on the side
surface at the rear seat and the back surface of the ve-
hicle 10 may be windows to be opened and closed.
[0036] The processor 31 is, for example, a central
processing unit (CPU). The CPU is also referred to as a
microprocessor unit (MPU). The processor 31 may have
a single processor configuration or a multiprocessor con-
figuration. Further, a single physical CPU connected by
a single socket may have a multi-core configuration. The
processor 31 may include arithmetic devices of various
circuit configurations such as a digital signal processor
(DSP) or a graphics processing unit (GPU). Further, the
processor 31 may have a configuration that cooperates
with at least one of an integrated circuit (IC), another
digital circuit, an analog circuit, and the like. The integrat-
ed circuit includes a large scale integration (LSI), an ap-
plication-specific integrated circuit (ASIC), a programma-
ble logic device (PLD), and the like. The PLD includes,
for example, a field-programmable gate array (FPGA).
The processor 31 also includes a so-called microcontrol-
ler (MCU), a system-on-a-chip (SoC), a system LS|, a
chipset, or the like.

[0037] The processor 31 performs various processes
by executing various programs stored in the storage de-
vice 32. For example, the processor 31 accesses the
server 2 via the network 1 and performs a process of
acquiring (receiving) the meteorological condition infor-
mation of the area to which the position of the vehicle 10
belongs from the server 2. Further, in response to the
opening-closing instruction from the terminal 4, the proc-
essor 31 performs a process of determining the opening
degree of the window 52 to be opened or closed based
on the meteorological condition information. The open-
ing-closing instruction is an opening instruction or a clos-
ing instruction for one window 52 to be operated.

Configuration of Table

[0038] FIG. 3 shows an example of a data structure of
a table stored in the storage device 32 of the terminal 3.
The table stores a record including a vehicle ID that is
identification information of the vehicle 10, position infor-
mation of the vehicle 10, information indicating the geo-
graphical area to which the position of the vehicle 10
belongs, the meteorological condition information, and
information indicating the opening degree of each of the
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windows 52a, 52b, and 52c. Although the position infor-
mation of the terminal 3 is used as the position informa-
tion of the vehicle 10, the position information of the ve-
hicle 10 may be acquired using another GPS receiver
provided in the vehicle 10. Further, the position informa-
tion of the vehicle 10 may be acquired from the network
1 through communication.

[0039] As the meteorological condition information, in-
formation indicating the meteorological condition (short-
term weather, long-term weather, and climate) inthe area
is stored. However, it is not necessary to have all of the
short-term weather, the long-term weather and the cli-
mate, and information of at least one of the short-term
weather, the long-term weather, and the climate is suffi-
cient as long as the opening degree can be determined
appropriately. The information indicating the short-term
weather as the meteorological condition information in-
dicates changes in temperature, humidity, wind speed,
and the like for several hours to several days (for exam-
ple, on the day). The information indicating the long-term
weather indicates, for example, an average short-term
weather condition of about five days to one month. The
information indicating the climate indicates the average
state of the meteorology over a long period of one month
or more, and includes information indicating the a sea-
son, especially the season of leaf fall.

[0040] In addition, the information indicating the open-
ing degree of each of the windows 52a, 52b, and 52c is
stored in the table. The storage device 32 includes infor-
mation indicating the positions in the vehicle 10 (roofs or
side surfaces) where the windows 52a, 52b, and 52c are
respectively provided, and the opening degree may be
determined in consideration of these positions.

Configuration of Terminal 4

[0041] FIG. 4 shows a configuration example of the
terminal 4 of the user 11. The terminal 4 is, for example,
a portable terminal having a wireless communication
function (mobile terminal: a terminal having portability),
but may be a fixed terminal.

[0042] The terminal 4 includes a processor 41, a stor-
age device 42, a communication interface (communica-
tion IF) 43, an input device 44, and a display 45 that are
connected to each other via a bus 46.

[0043] To the processor 41, the storage device 42, the
communication IF 43, the input device 44, and the display
45, the same configurations as those described for the
processor 31, the storage device 32, the communication
IF 33, the input device 34, and the display 35 can be
applied. However, the configurations having different
performance from those applied to the terminal 3 are ap-
plied depending on the difference in usage, purpose of
use, and the like. For example, when the terminal 4 is a
fixed terminal, the communication IF 43 may be a network
interface card (NIC).
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Operation Example
Processing of Terminal 3

[0044] Inthe terminal 3, the processor 31 executes the
program stored in the storage device 32. Through the
execution of the program, the terminal 3 performs a proc-
ess of acquiring the meteorological condition information
corresponding to the position information of the vehicle
10. Further, in response to the instruction to open or close
the window 52 from the terminal 4 of the user 11, the
processor 31 determines the opening degree of the win-
dow 52 to be opened or closed based on the meteoro-
logical condition information, and performs a process of
controlling opening-closing operation.

[0045] FIG. 5is aflowchart showing an example of the
processing in the terminal 3. In step S001, the processor
31 of the terminal 3 waits for a message including an
opening-closing instruction (opening or closing instruc-
tion) of the window 52 from the terminal 4. When the
opening-closing instruction is received, the process pro-
ceeds to step S002.

[0046] In step S002, the processor 31 determines
whether the opening-closing instruction is an opening in-
struction or a closing instruction with respect to the win-
dow 52 to be operated. When it is determined that the
opening-closing instruction is an opening instruction, the
process proceeds to step S003. When it is determined
that the opening-closing instruction is a closing instruc-
tion, the process proceeds to step S006.

[0047] In step S003, the processor 31 acquires the po-
sition of the terminal 3 (vehicle 10) using a GPS receiver
36 and updates the position information of the table. In
step S004, the processor 31 acquires the meteorological
condition information. That is, the terminal 3 transmits
the position information of the vehicle 10 to the server 2.
The server 2 acquires the meteorological condition infor-
mation corresponding to the position information by read-
ing from the storage device, acquisition through commu-
nication, or the like, and transmits the meteorological
condition information to the terminal 3. At the terminal 3,
the processor 31 acquires the meteorological condition
information received from the server 2 through the com-
munication IF 33 and stores the meteorological condition
information in the storage device 32.

[0048] Instep S005, the opening degree of the window
tobe opened orclosed is determined. FIG. 6 is a flowchart
showing an example of a subroutine for determining the
opening degree of the window. In step S101, the window
52 to be operated is specified based on the information
included in the opening-closing instruction.

[0049] In step S102, it is determined whether the me-
teorological condition information stored in step S002
and the meteorological condition information stored in
the table are the same, that is, whether there is a differ-
ence in the meteorological condition information. When
it is determined that there is no difference (NO in S102),
in step S111, the processor 31 does not update the me-
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teorological condition information in the table, reads from
the table the opening degree of the window 52 to be
opened or closed that is stored in the table, that is, the
opening degree of the window 52 to be opened or closed
that is calculated based on the previous meteorological
condition information, and determines the read opening
degree as an opening degree to be applied at this time.
This reduces the load of calculating the opening degree.
Then, the process returns to step S006.

[0050] On the other hand, when it is determined that
there is a difference (YES in S102), the processor 31
updates the meteorological condition information in the
table with the meteorological condition information ac-
quired in step S002. Further, the opening degree of the
window 52 (any of the windows 52a to 52c) specified in
step S101 is set as an initial value. Here, the initial value
of the opening degree indicates the opening degree in
the case where it is not necessary to adjust the opening
degree in consideration of rainfall or snowfall, leaf fall, a
wind speed, and the like.

[0051] In step S104, the processor 31 determines
whether it is necessary to adjust the opening degree due
to rainfall or snowfall. That is, the processor 31 deter-
mines whether the information indicating the short-term
weather in the meteorological condition information indi-
cates the short-term weather of rainfall or snowfall. At
this time, when it is determined that the information indi-
cates the short-term weather of rainfall or snowfall, the
process proceeds to step S105; otherwise, the process
proceeds to step S106.

[0052] In step S105, the processor 31 sets the value
of the opening degree to be smaller than the initial value,
with the minimum opening degree (determined in ad-
vance) of the window 52 specified in step S101 setas a
limit. The amount of decrease (adjustment amount) in
opening degree at this time can be appropriately set, and
the adjustment amount is determined in advance and
stored in the storage device 32. The adjustment amount
is set to such an amount that the opening degree of the
window 52 in the case where the meteorological condi-
tion information indicates the short-term weather of rain-
fall or snowfall becomes smaller than the opening degree
applied to the window 52 in the short-term weather with-
out rainfall or snowfall.

[0053] The processor 31 may be configured to select
an opening degree to be applied from a plurality of ad-
justment opening degrees prepared in advance in the
storage device 32 and the like such that the opening de-
gree becomes smaller as the amount of rainfall or snow-
fall included in the meteorological condition information
increases.

[0054] Further, when the meteorological condition in-
formation indicates the short-term weather of rainfall or
snowfall, the processor 31 may set the opening degree
of the window 52c provided in the roof of the vehicle 10
to be smaller than the opening degree applied to the win-
dow 52a or 52b provided in the side surface of the vehicle
10, based on the position information of the windows 52
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stored in the storage device 32.

[0055] In step S106, the processor 31 determines
whether it is necessary to adjust the opening degree due
to leaf fall. That is, the processor 31 determines whether
the information indicating the short-term weather, the
long-term weather, and the climate included in the me-
teorological condition information is information indicat-
ing the occurrence of leaf fall (first determination). For
example, it is determined whether the information indi-
cating the climate is information indicating the season of
leaf fall.

[0056] Further, the processor 31 determines whether
the position of the vehicle 10 belongs to a place with a
large amount of leaf fall using the information indicating
a place with a large amount of lead fall such as the inside
or the vicinity of a deciduous forest that is stored in the
storage device 32 and the like (second determination).
[0057] When at least one of the first and second de-
terminations is YES, that is, when it is determined that
the meteorological condition is a meteorological condi-
tion in which leaf fall occurs or the vehicle 10 is located
in a place with a large amount of leaf fall, the process
proceeds to step S107; otherwise, the process proceeds
to step S108. As described above, in the present embod-
iment, the processor 31 controls the opening degree of
the window 52 based on the position information of the
vehicle 10. In the present embodiment, an example in
which the first and second determinations are made is
shown, but at least one of the first and second determi-
nations may be made.

[0058] In step S107, the processor 31 reduces the
opening degree from the initial value by the adjustment
amount determined in advance in accordance with leaf
fall as in step S105, with the minimum opening degree
setas thelimit. Thatis, when the meteorological condition
information indicates the climate in which leaf fall occurs,
the processor 31 sets the opening degree of the window
52 to be smaller than the opening degree of the window
52 applied in the climate other than the climate in which
leaf fall occurs.

[0059] Further, when the meteorological condition in-
formation indicates the climate in which leaf fall occurs
and the window 52 to be opened or closed is the window
52c on the roof of the vehicle 10, the processor 31 may
set the opening degree of the window 52c¢ to be smaller
than the opening degree applied to the window 52a or
52b on the side surface of the vehicle 10.

[0060] In step S108, the processor 31 determines
whether it is necessary to adjust the opening degree due
to the wind speed in the area to which the position of the
vehicle 10 belongs. That is, the processor 31 refers to,
for example, information indicating the wind speed that
is included as the short-term weather information in the
meteorological condition information, to determine
whether the wind speed exceeds a threshold value.
[0061] When it is determined that the wind speed ex-
ceeds the threshold value, the process proceeds to step
S109; otherwise, the process proceeds to step S110. A
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plurality of threshold values for the wind speed and an
adjustment amount of the opening degree corresponding
to each of the threshold values may be prepared such
that the opening degree becomes smaller as the wind
speed increases.

[0062] In step S109, the processor 31 reduces the
opening degree from the initial value by the adjustment
amount determined in advance as in step S105, with the
minimum opening degree set as the limit.

[0063] In step S110, the processor 31 determines the
opening degree at this point as a final opening degree,
and ends the subroutine. The order of the processes of
steps S104 and S105, the processes of steps S106 and
S107, and the processes of steps S108 and S109 can
be changed as appropriate.

[0064] WithreferencetoFIG.5,instep S006, the proc-
essor 31 outputs a control signal for opening-closing op-
eration. In the case of an opening instruction, the proc-
essor 31 obtains a control amount (motor drive amount)
corresponding to the opening degree of the window 52
calculated in step S005, and supplies a control signal
indicating the drive amount to the window glass drive unit
51. In the case of a closing instruction, the processor 31
obtains a control amount for closing the window 52 (mak-
ing the opening degree 0%), and supplies a control signal
indicating the control amount to the window glass drive
unit 51. The window glass drive unit 51 drives a motor
based on the control amount to cause the window glass
to open or close. As a result, the window 52 is opened
or closed.

[0065] Instep S007, when the window 52 is opened or
closed, the processor 31 outputs a sound indicating
opening or closing of the window 52 from the speaker 37
to at least one of the inside and the outside of the vehicle
10. Thus, the personin or around the vehicle 10 is notified
of opening or closing of the window.

[0066] In step SO008, the processor 31 waits for the ac-
quisition of information indicating the result of the opening
or closing operation from the window glass drive unit 51.
For example, the processor 31 receives a signal or infor-
mation indicating OK or NG of the opening or closing
operation from the window glass drive unit51, or receives
a signal or information indicating NG (error) in the case
of NG.

[0067] Instep S009, the processor 31 performs a proc-
ess of transmitting the information regarding the result
of the control of opening or closing the window 52 to the
terminal 4 of the user 11. That is, the processor 31 gen-
eratesinformation indicating success (OK) or failure (NG)
of the opening or closing operation in accordance with
the signal or information obtained from the window glass
drive unit 51, and transmits the information to the terminal
4 using the communication IF 33. As described above,
in the present embodiment, the processor 31 performs
the control of opening or closing the window 52 based
on the meteorological condition information in response
to the instruction from the terminal 4 of the user 11. Then,
the processor 31 transmits the information regarding the
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result of the control of opening or closing the window 52
to the terminal 4 of the user 11.

Effects of Embodiment

[0068] With the terminal 3 serving as the information
processing device according to the embodiment, the
opening degree of the window 52 included in the vehicle
10 is controlled in accordance with the meteorological
condition information. Thereby, the opening degree of
the window can be controlled (adjusted) to the optimum
state in accordance with the short-term weather at that
time that is indicated by the meteorological condition in-
formation. Thus, itis possible to perform ventilation while
suppressing objects (rain, snow, leaves, and the like) that
may enter the vehicle 10 from entering the vehicle 10
when the window 52 is open due to the meteorological
condition.

Modifications

[0069] In the above-described embodiment, an exam-
ple is shown in which the processor 31 of the terminal 3
operates as the "control unit of the information processing
device". Instead of this configuration, a configuration
(modification) in which the server 2 determines the open-
ing degree of the window 52 instead of the terminal 3
may be adopted.

[0070] In the modification, the server 2 may have the
same configuration as that of the terminal 4 shown in
FIG. 4. The storage device 42 of the server 2 is configured
to store a vehicle database (vehicle DB) as shown in FIG.
7. The vehicle DB is configured to store information in
the record stored in the table of the terminal 3 regarding
one or more vehicles (including the vehicle 10). In this
case, the processor 41 of the server 2 performs the
processing as shown in FIG. 8. In this way, the server 2
can centrally manage information on a plurality of vehi-
cles.

[0071] In FIG. 8, the server 2 (processor 41) waits for
the reception of the opening-closing instruction of the
window 52 from the terminal 4 (S001). When receiving
the opening-closing instruction, the server 2 determines
whether the opening-closing instruction is an opening in-
struction or a closing instruction for the window 52 that
is specified by the opening-closing instruction (S002). In
the case of an opening instruction, the server 2 performs
the same processes as of steps S003 to S005 described
above.

[0072] The server 2 performs the process of step
S006A instead of step S006. That is, the server 2 trans-
mits the opening degree of the window 52 to be opened
or closed (the opening degree obtained in S005 in the
case of an opening instruction, the opening degree of 0%
in the case of a closing instruction) to the terminal 3.
[0073] After that, the server 2 waits for the acquisition
of the information indicating the result of the opening-
closing operation from the terminal 3, and when acquiring
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the information indicating the result, the server 2 trans-
mits (transfers) the information to the terminal 4. In this
case, the terminal 3 does not perform the processes of
steps S001 to SO005 among the processes of FIG. 5, and
when receiving the information indicating the opening de-
gree of the window 52 to be opened or closed from the
server 2, the processor 31 performs the processes of
steps S005 to S009 shown in FIG. 5. However, in the
modification, in step S009, the result is transmitted to the
server 2 instead of the terminal 4. In this way, the server
2 may be operated as the "information processing de-
vice".

Others

[0074] The above-described embodimentis merely an
example, and the present disclosure may be appropri-
ately modified and implemented without departing from
the scope thereof.

[0075] Further, the processes described as being ex-
ecuted by one device may be shared and executed by a
plurality of devices. Alternatively, the processes de-
scribed as being executed by different devices may be
executed by one device. In the computer system, it is
possible to flexibly change the hardware configuration
(server configuration) for realizing each function.

[0076] The present disclosure can also be implement-
ed by supplying a computer with a computer program
thatimplements the functions described in the above em-
bodiment and causing one or more processors of the
computer to read and execute the program. Such a com-
puter program may be provided to the computer by a
non-transitory computer-readable storage medium con-
nectable to the system bus of the computer, or may be
provided to the computer via a network. The non-transi-
tory computer-readable storage medium is a disc of any
type such as a magnetic disc (floppy (registered trade-
mark) disc, hard disk drive (HDD), and the like) and an
optical disc (CD-ROM, DVD, Blu-ray disc, and the like).
Further, the non-transitory computer-readable medium
includes a read-only memory (ROM), a random access
memory (RAM), an EPROM, an EEPROM, a magnetic
card, a flash memory, an optical card, and a medium of
any type that is appropriate for storing electrical com-
mands.

Claims

1. Aninformation processing device comprising a con-
trol unit (31) that executes acquiring meteorological
condition information that is information indicating a
meteorological condition in a geographical area to
which a position of a moving body (10) belongs, and
controlling an opening degree of a window (52) in-
cluded in the moving body based on the meteoro-
logical condition information.
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The information processing device according to
claim 1, wherein the control unit (31) sets the opening
degree of the window (52) when the meteorological
condition information indicates short-term weather
of rainfall or snowfall to be smaller than the opening
degree applied to the window in short-term weather
without rainfall or snowfall.

The information processing device according to
claim 2, wherein the control unit (31) sets the opening
degree ofthe window (52) to be smaller as an amount
of rainfall or snowfall increases.

The information processing device according to any
one of claims 1 to 3, wherein when the meteorolog-
ical condition information indicates short-term
weather of rainfall or snowfall, the control unit sets
(31) the opening degree of the window (52c) provid-
ed in a roof of the moving body (10) to be smaller
than the opening degree applied to the window (523,
52b) provided in a side surface of the moving body.

The information processing device according to any
one of claims 1 to 4, wherein when the meteorolog-
ical condition information indicates climate in which
leaf fall occurs, the control unit sets (31) the opening
degree of the window (52) to be smaller than the
opening degree of the window applied in climate oth-
er than the climate in which leaf fall occurs.

The information processing device according to any
one of claims 1 to 5, wherein when the meteorolog-
ical condition information indicates climate in which
leaf fall occurs, the control unit (31) sets the opening
degree of the window (52c) provided in a roof of the
moving body to be smaller than the opening degree
applied to the window (52a, 52b) provided in a side
surface of the moving body.

The information processing device according to any
one of claims 1 to 6, wherein the control unit (31)
controls the opening degree of the window (52)
based on information indicating a wind speed in an
area to which the position of the moving body (10)
belongs.

The information processing device according to any
one of claims 1 to 7, wherein the control unit (31)
performs control of notifying an inside or an outside
of the moving body (10) of information indicating
opening or closing of the window (52) when the win-
dow is opened or closed.

The information processing device according to any
one of claims 1 to 8, wherein the control unit (31)
controls the opening degree of the window (52)
based on position information of the moving body
(10).
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10.

1.

12.

13.

14.

15.

16.

17.

The information processing device according to any
one of claims 1 to 9, wherein the control unit (31)
performs control of opening or closing the window
(52) based on the meteorological condition informa-
tion in response to an instruction from a terminal (4)
of a user.

The information processing device according to
claim 10, wherein the control unit (31) transmits in-
formation regarding a result of the control of opening
or closing the window (52) to the terminal (4) of the
user.

An information processing method, wherein an in-
formation processing device executes:

acquiring meteorological condition information
that is information indicating a meteorological
condition in a geographical area to which a po-
sition of a moving body (10) belongs; and
controlling an opening degree of a window (52)
included in the moving body based on the me-
teorological condition information.

The information processing method according to
claim 12, wherein the information processing device
sets the opening degree of the window (52) when
the meteorological condition information indicates
short-term weather of rainfall or snowfall to be small-
er than the opening degree applied to the window in
short-term weather without rainfall or snowfall.

The information processing method according to
claim 13, wherein the information processing device
sets the opening degree of the window (52) to be
smaller as an amount of rainfall or snowfall increas-
es.

The information processing method according to any
one of claims 12 to 14, wherein when the meteoro-
logical condition information indicates short-term
weather of rainfall or snowfall, the information
processing device sets the opening degree of the
window (52c) provided in a roof of the moving body
to be smaller than the opening degree applied to the
window (52a, 52b) provided in a side surface of the
moving body (10).

The information processing method according to any
one of claims 12 to 15, wherein when the meteoro-
logical condition information indicates climate in
which leaf fall occurs, the information processing de-
vice sets the opening degree of the window (52) to
be smaller than the opening degree of the window
applied in climate other than the climate in which leaf
fall occurs.

A program that causes a computer to execute:



18.

19.

20.
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acquiring meteorological condition information
that is information indicating a meteorological
condition in a geographical area to which a po-
sition of a moving body (10) belongs; and
controlling an opening degree of a window (52)
included in the moving body based on the me-
teorological condition information.

The program according to claim 17, wherein the pro-
gram causes the computer to perform control of set-
ting the opening degree of the window (52) when the
meteorological condition information indicates short-
term weather of rainfall or snowfall to be smaller than
the opening degree applied to the window in short-
term weather without rainfall or snowfall.

The program according to claim 18, wherein the pro-
gram causes the computer to perform control of set-
ting the opening degree of the window (52) to be
smaller as an amount of rainfall or snowfall increas-
es.

The program according to any one of claims 17 to
19, wherein when the meteorological condition infor-
mation indicates short-term weather of rainfall or
snowfall, the program causes the computer to per-
form control of setting the opening degree of the win-
dow (52c) provided in a roof of the moving body (10)
to be smaller than the opening degree applied to the
window (52a, 52b) provided in a side surface of the
moving body.
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FIG. 5
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FIG. 6
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