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(54) CONTROL METHOD AND APPARATUS FOR AIR CONDITIONER, AND COMPUTER

READABLE STORAGE MEDIUM

(57) A control method and apparatus for an air con-
ditioner, and a computer readable storage medium. The
control method for the air conditioner comprises: when
a current time is within a time period when a user is not
at home, detecting a current running state of the air con-
ditioner, said time period being determined according to
historical usage data of the air conditioner, and the his-
torical usage data comprising at least one of historical

usage time periods of the air conditioner and time periods
of historical connection between the air conditioner and
a terminal application; and when the air conditioner is in
a power-on state, determining that the user forgets to
turn off the air conditioner, and outputting prompt infor-
mation or reducing energy consumption of the air condi-
tioner.
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time duration of the user away from home is determined according to
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comprises at least one of historical use time of the air conditioner and
historical connection time between the air conditioner and a terminal
application
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the user forgetting to turn off the air conditioner, outputting a prompt
message, or reducing an energy consumption of the air conditioner
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Description

[0001] The present application claims priority to Chi-
nese Patent Application No. 202110879423.5, filed on
July 30, 2021, the entire contents of which are incorpo-
rated herein by reference.

TECHNICAL FIELD

[0002] The present application relates to the technical
field of air conditioners, in particular to a method and a
device for controlling an air conditioner, and a computer-
readable storage medium.

BACKGROUND

[0003] Atpresent, as an important part of smart home,
air conditioners have brought a lot of convenience to peo-
ple’s daily life and improved the comfort of the living en-
vironment. However, many users will forget to turn off
the air conditioner after leaving home, which will easily
cause the loss of air conditioner and the waste of electric
energy. Based on this problem, the existing solution is
to install a human body detection sensor on the air con-
ditioner to detect whether there is anyone in the room. If
there is no one, it is determined that the current user is
away from home. If the air conditioner is on at this time,
it is determined that the user forgot to turn the air condi-
tioner off. With this method, an additional sensor needs
to be installed, thereby resulting in an increase in cost.
At the same time, because the sensor cannot adapt to
the user’s work needs, there will be misjudged, resulting
in a wrong determination that the user has forgotten to
turn off the air conditioner, thereby reducing the user’'s
experience. Therefore, the accuracy of the existing de-
termining method for forgetting to turn off the air condi-
tioner is low.

SUMMARY
TECHNICAL PROBLEM

[0004] By providing a method and a device for control-
ling an air conditioner, and a computer-readable storage
medium, embodiments of the present application aim to
solve the problem of low accuracy in the existing air con-
ditioner forgetting to turn off determination method.

TECHNICAL SOLUTION

[0005] In orderto achieve the above objectives, on the
one hand, the present application provides a method for
controlling an air conditioner, and the method includes:

if a current time is in a time duration when an user
is away from home, detecting a current operation
state of the air conditioner; the time duration when
the user is away from home is determined according
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to historical use data of the air conditioner, and the
historical use data includes at least one of historical
use time of the air conditioner and historical connec-
tion time between the air conditioner and a terminal
application; and

if the air conditioner is in an on state, determining
that the user forgot to turn off the air conditioner,
outputting a prompt message, or reducing energy
consumption of the air conditioner.

[0006] In an embodiment, after the detecting the cur-
rent operation state of the air conditioner, the method
further includes:

if the time duration when the user is away from home
is greater than or equal to a first preset duration,
obtaining an operation duration of the air conditioner;
and

if the operation duration is greater than or equal to
a second preset duration and the air conditioner is
in the on state, determining that the user forgot to
turn off the air conditioner; the first preset duration
is less than the second preset duration.

[0007] Inan embodiment, before the obtaining the op-
eration duration of the air conditioner, the method further
includes:

determining a time point when the user leaves home
according to the time duration when the user is away
from home; and

obtaining a time difference between the current time
and the time point to obtain the time duration of the
user away from home.

[0008] Inanembodiment, the reducing the energy con-
sumption of the air conditioner includes:

adjusting a current operation mode of the air condi-
tioner; or
performing a shutdown operation.

[0009] Inanembodiment, before the detecting the cur-
rent operation state of the air conditioner, the method
further includes:

obtaining a working time of the user according to the
historical use data; and

determining the time duration when the user is away
from home during the working time according to the
historical use data during the working time of the
user; the time duration when the user is away from
home does not overlap with the historical use time
and the historical connection time.

[0010] In an embodiment, the obtaining the working
time of the user according to the historical use data in-
cludes:
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obtaining each fourth preset duration of historical un-
used data within a third preset duration; the historical
unused data is determined according to the historical
use data, and the third preset duration is divided into
a preset number of fourth preset duration;
determining an unused time duration in each of the
fourth preset duration according to the historical use
data of each of the fourth preset duration; and
configuring the fourth preset duration overlapping
the unused time duration as the working time.

[0011] In an embodiment, the configuring the fourth
preset duration overlapping the unused time duration as
the working time includes:

obtaining the fourth preset duration of each target if
the unused time duration is greater than or equal to
afifth preset duration; the fifth preset duration is less
than the fourth preset duration; and

configuring the fourth preset duration of the target
overlapping the unused time duration as the working
time.

[0012] In an embodiment, the determining the time du-
ration when the user is away from home during the work-
ing time according to the historical use data during the
working time of the user includes:

obtaining a historical unused time and/or a historical
unconnected time with a highest frequency during
the working time according to the historical use data
during the working time of the user; and
configuring a time duration corresponding to the his-
torical unused time and/or the historical unconnect-
ed time with the highest frequency as the time dura-
tion when the user is away from home.

[0013] In addition, in order to achieve the above objec-
tives, the present application also provides a device for
controlling an air conditioner, including a memory, a proc-
essor, and a program for controlling the air conditioner
stored on the memory and run on the processor, and
when the program for controlling the air conditioner is
executed by the processor, the steps of the method for
controlling the air conditioner are realized.

[0014] In addition, in order to achieve the above objec-
tives, the present application also provides a computer-
readable storage medium, a program for controlling an
air conditioner is stored on the computer-readable stor-
age medium, and when the program for controlling the
air conditioner is executed by a processor, the steps of
the method for controlling the air conditioner are realized.

BENEFICIAL EFFECT
[0015] The present application provides a method for

controlling an air conditioner, which detects the current
operation state of the air conditioner if the current time
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is in the time duration when the user is away from home.
The time duration when the user is away from home is
determined according to the historical use data of the air
conditioner. The historical use data includes at least one
of the historical use time of the air conditioner and the
historical connection time between the air conditioner
and the terminal application; when the air conditioner is
turned on, it is determined that the user has forgotten to
turn off the air conditioner, and a prompt message is out-
put or the energy consumption of the air conditioner is
reduced. The present application determines whether
the user has left home based on the historical use data
of the air conditioner and the current time. After the user
leaves home, if it is detected that the air conditioner is
turned on, it is determined that the user has forgotten to
turn off the air conditioner, and the leaving home control
is executed. In this way, the accuracy of forgetting to turn
off the air conditioner is improved.

BRIEF DESCRIPTION OF THE DRAWINGS
[0016]

FIG. 1is a schematic diagram of a terminal structure
of a hardware operation environment according to
an embodiment of the present application.

FIG. 2 is a schematic flowchart of a method for con-
trolling an air conditioner according to a first embod-
iment of the present application.

FIG. 3 is a schematic flowchart of the method for
controlling the air conditioner according to a second
embodiment of the present application.

FIG. 4 is a schematic flowchart before the step of
detecting the current operation state of the air con-
ditioner in the method for controlling the air condi-
tioner according to the present application.

FIG. 5 is a schematic flowchart of an operation of
the method for controlling the air conditioner accord-
ing to the present application.

FIG. 6 is a block diagram of the method for controlling
the air conditioner according to the present applica-
tion.

[0017] The realization, functional features and advan-
tages of the present application will be further described
in conjunction with the embodiments and with reference
to the accompanying drawings.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0018] It should be understood that the specific em-
bodiments described herein are only used to explain the
present application, and not to limit the present applica-
tion.

[0019] In order to better understand the above-men-
tioned technical solutions, exemplary embodiments of
the present application will be described in more detail
below with reference to the accompanying drawings. Al-
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though exemplary embodiments of the present applica-
tion are shown in the drawings, it should be understood
that the present application may be embodied in various
forms and should not be limited by the embodiments set
forth herein. Rather, these embodiments are provided
for more thorough understanding of the present applica-
tion and to fully convey the scope of the present applica-
tion to those skilled in the art.

[0020] Due to the existing use of sensors to determine
whether the user has forgotten to turn off the air condi-
tioner, the sensor cannot adapt to the user’'s work needs,
and there will be misdetermination, resulting in a wrong
determination that the user has forgotten to turn off the
air conditioner, thereby reducing the accuracy of deter-
mining that the air conditioner has forgotten to turn off.
Therefore, the accuracy of the existing determining meth-
od for forgetting to turn off the air conditioner is low. How-
ever, the present application detects the current opera-
tion state of the air conditioner when the current time is
in the duration when the user is away from home. The
time duration when the user is away from home is deter-
mined according to the historical use data of the air con-
ditioner. The historical use data includes at least one of
the historical use time of the air conditioner and the his-
torical connection time between the air conditioner and
the terminal application; when the air conditioner is
turned on, it is determined that the user has forgotten to
turn off the air conditioner, and a prompt message is out-
put or the energy consumption of the air conditioner is
reduced. The present application judges whether the us-
er has left home based on the historical use data of the
air conditioner and the current time. After the user leaves
home, if it is detected that the air conditioner is turned
on, it is determined that the user has forgotten to turn off
the air conditioner, and the leaving home control is exe-
cuted. In this way, the accuracy of forgetting to turn off
the air conditioner is improved.

[0021] As shownin FIG. 1, FIG. 1 is a schematic dia-
gram of a terminal structure of a hardware operation en-
vironment according to an embodiment of the present
application.

[0022] As shown in FIG. 1, the terminal may include:
a processor 1001, such as a central processing unit
(CPU), a network interface 1004, a user interface 1003,
a memory 1005, and a communication bus 1002. The
communication bus 1002 is used to realize connection
and communication between these components. The us-
er interface 1003 may include a display screen, an input
unit such as a keyboard, and the optional user interface
1003 may also include a standard wired interface and a
wireless interface. Optionally, the network interface 1004
may include a standard wired interface and a wireless
interface (such as a wireless fidelity (WI-Fl) interface).
The memory 1005 can be a high-speed random access
memory (RAM) memory, or a stable memory (non-vola-
tile memory), such as a disk memory. Optionally, the
memory 1005 may also be a storage device independent
of the aforementioned processor 1001.
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[0023] Those skilled in the art can understand that the
terminal structure shown in FIG. 1 does not constitute a
limitation on the terminal device, and may include more
or less components than those shown in the figure, or a
combination of some components, or different arranged
components.

[0024] AsshowninFIG. 1,the memory 1005 as a com-
puter-readable storage medium may include an operat-
ing system, a network communication module, a user
interface module, and a program for controlling an air
conditioner.

[0025] In the terminal shown in FIG. 1, the network
interface 1004 is mainly used for data communication
with the background server; the user interface 1003 is
mainly used for data communication with the client ter-
minal (user terminal); and when the terminal is an air
conditioner, the processor 1001 can be used to call the
program for controlling the air conditioner in the memory
1005, and perform the following operations:

When the current time is in the time duration when the
user is away from home, the current operation state of
the air conditioner is detected. The time duration when
the user is away from home is determined according to
the historical use data of the air conditioner, and the his-
torical use data includes at least one of the historical use
time of the air conditioner and the historical connection
time between the air conditioner and the terminal appli-
cation;

[0026] When the air conditioner is turned on, it is de-
termined that the user has forgotten to turn off the air
conditioner, and a prompt message is output or energy
consumption of the air conditioner is reduced.

[0027] Referring to FIG. 3, FIG. 3 is a schematic flow-
chart of the method for controlling the air conditioner ac-
cording to a first embodiment of the present application.
[0028] The embodiment of the present application pro-
vides the method for controlling the air conditioner. It
should be noted that although the logic sequence is
shown in the flow chart, in some cases, the steps shown
or described can be performed in a different sequence
than here.

[0029] The method for controlling the air conditioner
includes:

Step S10, if the current time is in the time duration when
the user is away from home, detecting the current oper-
ation state of the air conditioner. The time duration when
the user is away from home is determined according to
the historical use data of the air conditioner, and the his-
torical use data includes at least one of the historical use
time of the air conditioner and the historical connection
time between the air conditioner and the terminal appli-
cation;

[0030] It should be noted that a storage module is pro-
vided in the air conditioner, and the storage module is
used for storing historical use data of the air conditioner,
and the historical use data includes at least one of the
historical use time of the air conditioner and the historical
connection time of the air conditioner and the terminal
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application. The historical use time can include the start-
up time, shutdown time, start-stop time, use duration,
and use time duration of the air conditioner; the historical
connection time can include the connection time, discon-
nection time, connection duration and connection time
duration, etc. In an embodiment, the historical use data
may also include: the operation environment data of the
air conditioner (including indoor and outdoor ambient
temperature, ambient humidity, etc.), air supply param-
eters of the air conditioner (including air supply angle, air
supply intensity, etc.), the load power of the air condition-
er (including compressor frequency, fan speed, etc.), and
the heat transfer parameters of the air conditioner (in-
cluding target temperature and humidity, operation
mode, etc.), the historical use data reflects the operation
characteristics of the air conditioner.

[0031] Inthisembodiment, ifthe user presets the smart
control function of forgetting to turn off the air conditioner
by default, or, during the process of starting and running
the air conditioner, the user turns on the smart control
function of forgetting to turn off through the remote control
or the air conditioner application (APP). At this time, the
air conditioner automatically obtains the historical use
data of the air conditioner from the storage module
through the data acquisition module, then obtains the
user’s working time according to the historical use data,
and finally determines the time duration when the user
is away from home in the working time according to the
historical use data of the user’s working time.

[0032] If the current time is in the time duration when
the user is away from home, the current operation state
of the air conditioner is detected, and the operation state
includes the on state and off state of the air conditioner,
and the connection state and disconnection state be-
tween the air conditioner and the terminal application.
For example, the sensor detects the current and voltage
of the air conditioner. If the current and voltage of the air
conditioner are both 0, it means that the air conditioner
is in the off state. If the voltage of the air conditioner is
greater than or equal to the preset value when the air
conditioner is running, it means that the air conditioner
is in the on state. Secondly, since the air conditioner and
the terminal application can be connected to the same
router at home, the network information of the air condi-
tioner and the terminal application can be obtained from
the router, and the connection status of the air conditioner
and the terminal application can be determined according
to the network information. For example, if the air condi-
tioner and the terminal are connected to the same router
IP, it is indicated that the air conditioner and the terminal
are in a connection state.

[0033] Step S20, if the air conditioner is in the on state,
it is determined that the user has forgotten to turn off the
air conditioner, and a prompt message is output or energy
consumption of the air conditioner is reduced.

[0034] Afteritis determined thatthe userleaves home,
if it is detected that the current operation state of the air
conditioner is in the on state, it means that the user forgot

10

15

20

25

30

35

40

45

50

55

to turn off the air conditioner after leaving home. At this
time, the forget-to-shut-off control of the air conditioner
is automatically executed. The forget-to-shut-off control
includes but is not limited to outputting prompt message
or reducing the energy consumption of the air condition-
er. Reducing the energy consumption of the air condi-
tioner includes but is not limited to adjusting the current
operation mode of the air conditioner and performing a
shutdown operation. In order to facilitate sending the
prompt message to the user, the air conditioner is pre-
associated with the mobile terminal, for example, asso-
ciated with the air conditioner APP, WeChat, and the us-
er's mobile phone number of the mobile terminal. When
pushing prompt message, the information can be sent to
the air conditioner APP or WeChat in the mobile terminal,
and at the same time, the prompt message can also be
sent in the form of short message service (SMS).
[0035] In an embodiment, in order to avoid the loss of
the air conditioner and the waste of electricity, after the
user leaves home, it is necessary to adjust the current
operation mode of the air conditioner in time, the user
has set the corresponding operation mode in the air con-
ditioner in advance, such as sleep mode, energy-saving
mode, economical mode, etc. When it is detected that
the user is away from home and the air conditioner is
turned on, the current operation mode is adjusted ac-
cording to the preset operation mode. For example, if the
current operation mode is cooling mode, the cooling op-
eration mode is adjusted to the preset sleep mode, so
that the air conditioner operates at low power, so as to
achieve the effect of saving energy and electricity.
[0036] In an embodiment, when it is detected that the
user is away from home and the air conditioner is turned
on, the air conditioner is directly turned off.

[0037] In this embodiment, it is determined whether
the user has left home based on the historical use data
and current time of the air conditioner. After the user
leaves home, if it is detected that the air conditioner is in
the on state, it is determined that the user has forgotten
to turn off the air conditioner, and the control of leaving
home is performed. In this way, the accuracy of forgetting
to turn off the air conditioner is improved.

[0038] Further, referring to FIG. 3, a second embodi-
ment of the method for controlling the air conditioner of
the present application is provided.

[0039] The method for controlling the air conditioner is
applied to an air conditioner. The difference between the
second embodiment of the method for controlling the air
conditioner and the first embodiment is that after the step
of detecting the current operation state of the air condi-
tioner, the method further includes:

Step S21, f the time duration when the user is away
from home is greater than or equal to the first preset
duration, obtaining the operation duration of the air
conditioner;

Step S22, if the operation duration is greater than or
equal to the second preset duration and the air con-
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ditioner is in the on state, it is determined that the
user forgot to turn off the air conditioner, and the first
preset duration is less than the second preset dura-
tion.

[0040] It should be noted that if the operation state of
the air conditioner is detected immediately after the user
leaves home, misdetermination may occur, because the
user may forget to turn off the air conditioner after going
out for a few minutes, and then return home to turn off
the air conditioner again. Therefore, in order to improve
the accuracy of determining that the air conditioner is
forgotten to be turned off, it is necessary to detect the
operation state of the air conditioner after the user leaves
home for a duration of time (such as 1 hour).

[0041] In this embodiment, the time point when the us-
er leaves home is obtained based on the time duration
when the user is away from home, and then the time
difference between the current time and the time point is
continuously detected during the operation of the air con-
ditioner, and the time difference is how long the user is
away from home. If the user is away from home for the
preset first operation duration (such as 1 hour), at this
time, the operation state of the air conditioner will be au-
tomatically detected, and the current operation duration
of the air conditioner will be obtained. Therefore, the op-
eration time duration of the air conditioner at the current
time is longer than the time away from home, that is, the
second preset time duration is longer than the first preset
time duration. When the current operation duration of the
air conditioner reaches the second preset time (such as
2 hours), and the operation state of the air conditioner is
in the on state, it means that the user forgot to turn off
the air conditioner after leaving home.

[0042] In this embodiment, itis determined that the us-
er forgot to turn off the air conditioner after leaving home
through how long the user is away from home, the oper-
ation duration of the air conditioner, and the operation
state. In this way, the accuracy of determining that the
air conditioner is forgotten to turn off is improved.
[0043] Further, referring to FIG. 4, a third embodiment
of the method for controlling the air conditioner of the
present application is provided.

[0044] The method for controlling the air conditioner is
applied to an air conditioner. The difference between the
third embodiment of the method for controlling the air
conditioner and the second embodiment is that before
the step of detecting the current operation state of the air
conditioner, the method includes:

Step S 11, obtaining the working time of the user accord-
ing to the historical use data;

[0045] It should be noted that since each user’s occu-
pation is different, each user’s working time will also be
different, and the working time correspond to the user’'s
time away from home, so it can be determined the time
duration when the user is away from home based on the
user’s working time.

[0046] The working time of the user is obtained based
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on the historical use data of the air conditioner. In an
embodiment, the historical unused data of the air condi-
tioner is obtained according to the historical use time data
of the air conditioner, and then, each fourth preset time
duration (such as extracting the last 10 natural days with-
in 30 natural days) for which historical unused data exists
within the fifth preset time duration (such as the last 30
natural days) is obtained; the unused time duration in
each fourth preset duration is determined based on the
historical use data of each fourth preset duration. Finally,
the fourth preset time duration overlapping the unused
time duration is used as the working time. For example,
the on/off time of the air conditioner and/or the connection
time of the air conditioner APP in the last 30 natural days
are obtained, and then working days (Monday to Friday)
of the last 10 historical unused data from the 30 natural
days (that is, the air conditioner is off and/or the air con-
ditioner APP is disconnected) are extracted, in other
words, the last 10 working days when the air conditioner
is not used all day in the 30 natural days are extracted.
Further the on/off time and/or connection time of the air
conditioner APP on each working day are obtained, and
the time duration when the air conditioner is not used in
each working day based on the on/off time and/or the
connection time of the air conditioner APP is determined,
for example, the power-on time duration of the air con-
ditioner is from 17:00 of today to 8:00 of the next day,
and the non-use time duration of the air conditioner is
from 8 am to 17:00. If in 10 working days, it is detected
that the unused time duration of the previous 8 working
days overlap, if the unused time duration is all from 8:00
am to 17:00 pm, it means that the user leaves home for
work from 8:00 am to 17:00 pm. Therefore, the first 8
working days are taken as the user’s working time.
[0047] In an embodiment, the user’s working time can
also be determined by week, for example, the on-off time
of the air conditioner and/or the connection time of the
air conditioner APP in the last 30 natural days are ob-
tained, and then the weekly Monday from the 30 natural
days is extracted, for example, the extracted Monday has
4 days, namely the 5th, the 12th, the 19th and the 26th.
The on-off time and/or air conditioner APP connection
time of each Monday is obtained respectively, and the
time duration when the air-conditioner is not used in each
Monday based on the on-off time and/or air-conditioning
APP connection time is determined; if the air conditioner
is not used in the four Mondays during the duration from
8:00 am to 17:00 pm, it means that Monday is the user’s
working time; if there is only one Monday that does not
use the air conditioner during the time duration from 8:00
am to 17:00 pm, it means that Monday is not the user’s
working time. Based on this method, it can be independ-
ently determined whether Monday to Sunday is the user’s
working time within 30 natural days. At the same time,
the method can determine whether the user needs to
work on weekends.

[0048] In an embodiment, for a part-time user, the us-
er’'s working time can also be determined by counting the
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on-off time of the air conditioner and/or the connection
time of the air conditioner APP. For example, the on/off
time of the air conditioner and/or the connection time of
the air conditioner APP in the last 30 natural days are
obtained, and then the last 10 natural days with air con-
ditioner use records from the 30 natural days are extract-
ed, and in the 10 natural days, the air conditioner use
datain each time duration of each natural day is obtained,
and based on the use data to determine the user’s work-
ing time. For example, if the unused time duration of the
first natural day in 10 natural days is from 8:00 to 15:00,
this time duration is described as the user’s working time;
if the unused time duration of the second natural day out
of 10 natural days is from 19:00 to 23:00, it means that
this time duration is the user’s working time.

[0049] It should be noted that if the air conditioner is
not used for a short duration of time, such as 15 minutes,
it may be caused by the user turning off the air conditioner
by mistake, or the connection of the air conditioner APP
is abnormal. If the unused time duration is directly used
to statistically analyze the user’s working time, misdeter-
mination may occur, thereby reducing the accuracy of
the user’s decision to leave home. Therefore, it is nec-
essary to obtain a natural day with a long unused time
duration to determine the working time of the user.
[0050] In an embodiment, the fourth preset duration of
each target corresponding to the unused time duration
greater than or equal to the fifth preset duration (such as
2 hours) is obtained, and then the fourth preset duration
of the target overlapped by the unused time duration is
determined as the user’s working time. For example, the
on/off time of the air conditioner and/or the connection
time of the air conditioner APP in the last 30 natural days
are obtained, and then 10 natural days in which the un-
used time duration of the air conditioner is greater than
orequal to 2 hours from the 30 natural days are extracted.
The unused time duration of each natural day in the nat-
ural day is obtained, and the unused time duration with
the same occurrence time (that is, overlapping) is used
as the user’s working time.

[0051] Step S12, according to the user’s historical use
data during working time, determining the time duration
when the user is away from home during the working
time, and the time duration when the user is away from
home does not overlap with the historical use time and
the historical connection time.

[0052] After determining the user’s working time, the
historical use data of the air conditioner during the work-
ing time is obtained (that is, the historical use time and/or
the historical connection time), and the time duration
when the user is away from home during the working
time is determined based on the historical use data, the
time duration when the user is away from home does not
overlap with the historical use time and historical con-
nection time. In an embodiment, the historical unused
time and/or historical unconnected time with the highest
frequency during working time are obtained according to
the historical use time and/or historical connection time
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during the working time of the user, and then the time
duration corresponding to the highest frequency histori-
cal unused time and/or historical unconnected time is
used as the time duration when the user is away from
home. For example, from Monday to Friday, 8:00 am to
17:00 pm is the time duration when the air conditioner is
not used, and the number of days that this time duration
occurs is 5 days, that is, this time duration occurs every
day, and the probability of occurrence is 100%, and then
8:00 am to 17:00 pm is used as the time duration when
the user is away from home.

[0053] Inthis embodiment, the working time of the user
is determined according to the on/off data of the air con-
ditioner and the connection data of the air conditioner
APP, and then time duration when the user is away from
home is determined during the working time, thus im-
proving the accuracy of the determination of leaving
home.

[0054] In order to better illustrate the method for con-
trolling the air conditioner of the present application, re-
ferring to FIG. 5, which is a schematic diagram of the
operation flow of the method for controlling the air con-
ditioner of the present application.

[0055] Inthis embodiment, if the user presets the smart
control function of forgetting to turn off the air conditioner
by default, or, during the process of starting and running
the air conditioner, the user turns on the smart control
function of forgetting to turn off through the remote control
or the air conditioner APP. At this time, the data acquisi-
tion module of the air conditioner automatically obtains
the historical use records of the air conditioner from the
storage module, for example, start-up time, shutdown
time, start-stop time, use duration, and use time duration,
etc., and then, it is determined that whether the user is
an office worker according to the historical use record of
the air conditioner. For example, the time duration when
the user is away from home is determined according to
the historical use records, and the user who leaves home
during this time duration is determined as an office work-
er. After determining that the user is an office worker, the
current operation state of the air conditioner is detected
after the user leaves home for a duration of time (such
as 1 hour). When the operation state of the air conditioner
is in the on state and the operation time is greater than
or equal to the preset time (such as 2 hours), it is deter-
mined that the user forgot to turn it off. At this time, the
control of forgetting to turn off the air conditioner is exe-
cuted. The control includes butis not limited to outputting
prompt message or reducing the energy consumption of
the air conditioner. However, reducing the energy con-
sumption of the air conditioner includes, but is not limited
to, adjusting the current operation mode of the air con-
ditioner and performing a shutdown operation.

[0056] In this embodiment, it is determined whether
the user has left home based on the historical use data
and current time of the air conditioner. After the user
leaves home, if it is detected that the air conditioner is in
the on state, it is determined that the user has forgotten
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to turn off the air conditioner, and the control of leaving
home is performed. In this way, the accuracy of forgetting
to turn off the air conditioner is improved.

[0057] Further, referring to FIG. 6, FIG. 6 is a block
diagram of the control method of the air conditioner of
the present application.

[0058] In this embodiment, the air conditioner includes
five modules, which are respectively a storage module,
adata acquisition module, an office worker determination
module, a forgetting to turn off the power determination
module, and a control module.

[0059] The storage module is used to store the user’s
historical air conditioner use records, including on/off,
use time, use duration, etc..

[0060] The data acquisition module is used to obtain
use records from the air conditioner, and store the col-
lected data in the storage module.

[0061] The office worker determination module is used
to determine whether the air conditioner user is an office
worker according to the historical air conditioner use
records in the storage module.

[0062] The forgetting to turn off the power determina-
tion module is used to determine whether the air condi-
tioner is forgotten to turn off according to the current op-
eration state of the air conditioner, including on/off, use
time, current duration, etc..

[0063] The control module is used to execute the con-
trol operation of forgetting to turn off the air conditioner
when it is determined that the user using the air condi-
tioneris an office worker and forgets to turn it off, including
but not limited to push prompt, energy-saving mode, and
turning off the air conditioner.

[0064] Among them, the air conditioner is pre-associ-
ated with the terminal, for example, the air conditioner
APP, WeChat, and the mobile phone number of the user,
etc. When pushing the prompt message, the information
can be sent to the air conditioner APP or WeChat in the
terminal. A prompt message is sent in the form of a text
message, the content of the prompt message can be
"master, according to the shutdown time of your air con-
ditioner in the past month, you may have forgotten to turn
off the air conditioner today-".

[0065] In addition, the present application also pro-
vides a device for controlling an air conditioner, the device
includes a memory, a processor, and a program for con-
trolling an air conditioner stored in the memory and run
onthe processor; the device determines whether the user
is away from home through the historical use data and
the current time of the air conditioner. After the user
leaves home, if it is detected that the air conditioner is in
the on state, it is determined that the user has forgotten
to turn off the air conditioner, and the control of leaving
home is executed. In this way, the accuracy of forgetting
to turn off the air conditioner is improved.

[0066] In addition, the present application also pro-
vides a computer-readable storage medium, the compu-
ter-readable storage medium stores the program for con-
trolling the air conditioner, and when the program for con-
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trolling the air conditioner is executed by the processor,
the steps of the method for controlling the air conditioner
as described above is realized.

[0067] Those skilled in the art should understand that
the embodiments of the present application may be pro-
vided as methods, systems, or computer program prod-
ucts. Accordingly, the present application may take the
form of an entirely hardware embodiment, an entirely
software embodiment, oran embodiment combining soft-
ware and hardware aspects. Furthermore, the present
application may take the form of a computer program
product embodied on one or more computer-usable stor-
age media (including but not limited to disk storage, CD-
ROM, optical storage, etc.) having computer-usable pro-
gram code embodied therein.

[0068] The present application is described with refer-
ence to flowcharts and/or block diagrams of methods,
devices (systems), and computer program products ac-
cording to embodiments of the present application. It
should be understood that each procedure and/or block
in the flowchart and/or block diagram, and combinations
of procedures and/or blocks in the flowchart and/or block
diagram can be realized by computer program instruc-
tions. These computer program instructions may be pro-
vided to a general purpose computer, special purpose
computer, embedded processor, or processor of other
programmable data processing device to produce a ma-
chine such that the instructions executed by the proces-
sor of the computer or other programmable data process-
ing device produce a device for realizing the functions
specified in one or more steps of the flowchart and/or
one or more blocks of the block diagram.

[0069] These computer program instructions may also
be stored in a computer-readable memory capable of
directing a computer or other programmable data
processing device to operate in a specific manner, such
that the instructions stored in the computer-readable
memory produce a manufacturing article including in-
struction device. The instruction device realizes the func-
tion specified in one or more procedures of the flowchart
and/or one or more blocks of the block diagram.

[0070] These computer program instructions can also
be loaded onto a computer or other programmable data
processing device, causing a series of operational steps
to be performed on the computer or other programmable
device to produce a computer-implemented process.
Thus, the instructions executed on a computer or other
programmable device provide steps forimplementing the
functions specified in the process or processes of the
flow diagrams and/or the block or blocks of the block
diagrams.

[0071] It should be noted that, in the claims, any refer-
ence signs placed between parentheses shall not be con-
strued as limiting the claim. The word "comprising" does
not exclude the presence of elements or steps not listed
in a claim. The word "a" or "an" preceding an element
does not exclude the presence of a plurality of such el-
ements. The present application can be implemented by
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means of hardware including several distinct elements,
and by means of a suitably programmed computer. In a
unit claim enumerating several devices, several of these
devices can be embodied by one and the same item of
hardware. The use of the words first, second, and third,
etc. does not indicate any order. These words can be
interpreted as names.

[0072] While alternative embodiments of the present
application have been described, additional changes and
modifications to these embodiments may be made by
those skilled in the art once the basic inventive concept
is appreciated. Therefore, it is intended that the append-
ed claims be interpreted to cover alternative embodi-
ments and all changes and modifications that fall within
the scope of the present application.

[0073] Obviously, those skilled in the art can make var-
ious changes and modifications to the presentapplication
without departing from the scope of the present applica-
tion. In this way, if these modifications and variations of
the present application fall within the scope of the claims
of the present application and their equivalent technolo-
gies, the present application is also intended to include
these modifications and variations.

Claims

1. A method for controlling an air conditioner, charac-
terized by:

if a current time is in a time duration when an
user is away from home, detecting a current op-
eration state of the air conditioner, wherein the
time duration when the user is away from home
is determined according to historical use data of
the air conditioner, and the historical use data
comprises at least one of historical use time of
the air conditioner and historical connection time
between the air conditioner and a terminal ap-
plication; and

ifthe air conditioneris in an on state, determining
that the user forgot to turn off the air conditioner,
outputting a prompt message, or reducing en-
ergy consumption of the air conditioner.

2. Themethod for controlling the air conditioner accord-
ing to claim 1, wherein after the detecting the current
operation state of the air conditioner, the method fur-
ther comprises:

if the time duration when the user is away from
home is greater than or equal to a first preset
duration, obtaining an operation duration of the
air conditioner; and

if the operation duration is greater than or equal
to a second preset duration and the air condi-
tioner is in the on state, determining thatthe user
forgot to turn off the air conditioner, wherein the
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first preset duration is less than the second pre-
set duration.

3. The method for controlling the air conditioner accord-

ing to claim 2, wherein before the obtaining the op-
eration duration of the air conditioner, the method
further comprises:

determining a time point when the user leaves
home according to the time duration when the
user is away from home; and

obtaining a time difference between the current
time and the time point to obtain the time dura-
tion of the user away from home.

4. The method for controlling the air conditioner accord-

ing to claim 1, wherein the reducing the energy con-
sumption of the air conditioner comprises:

adjusting a current operation mode of the air
conditioner; or
performing a shutdown operation.

5. The methodfor controlling the air conditioner accord-
ing to claim 1, wherein before the detecting the cur-
rent operation state of the air conditioner, the method
further comprises:

obtaining a working time of the user according
to the historical use data; and

determining the time duration when the user is
away from home during the working time accord-
ing to the historical use data during the working
time of the user, wherein the time duration when
the user is away from home does not overlap
with the historical use time and the historical
connection time.

6. The methodforcontrolling the air conditioner accord-
ing to claim 5, wherein the obtaining the working time
of the user according to the historical use data com-
prises:

obtaining each fourth preset duration of histori-
cal unused data within a third preset duration,
wherein the historical unused data is determined
according to the historical use data, and the third
preset duration is divided into a preset number
of fourth preset duration;

determining an unused time duration in each of
the fourth preset duration according to the his-
torical use data of each of the fourth preset du-
ration; and

configuring the fourth preset duration overlap-
ping the unused time duration as the working
time.

7. The methodfor controlling the air conditioner accord-
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ing to claim 6, wherein the configuring the fourth pre-
set duration overlapping the unused time duration
as the working time comprises:

obtaining the fourth preset duration of each tar-
get if the unused time duration is greater than
or equal to a fifth preset duration; wherein the
fifth preset durationis less than the fourth preset
duration; and

configuring the fourth preset duration of the tar-
get overlapping the unused time duration as the
working time.

The method for controlling the air conditioner accord-
ing to claim 5, wherein the determining the time du-
ration when the user is away from home during the
working time according to the historical use data dur-
ing the working time of the user comprises:

obtaining a historical unused time and/or a his-
torical unconnected time with a highest frequen-
cy during the working time according to the his-
torical use data during the working time of the
user; and

configuring a time duration corresponding to the
historical unused time and/or the historical un-
connected time with the highest frequency as
the time duration when the user is away from
home.

Adevice for controlling an air conditioner, comprising
amemory, a processor, and a program for controlling
the air conditioner stored on the memory and run on
the processor, wherein when the program for con-
trolling the air conditioner is executed by the proc-
essor, the steps of the method according to any one
of claims 1 to 8 are realized.

A computer-readable storage medium, wherein a
program for controlling an air conditioner is stored
on the computer-readable storage medium, and
when the program for controlling the air conditioner
is executed by a processor, the steps of the method
according to any one of claims 1 to 8 are realized.
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