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(57) ABSTRACT

Methods, apparatuses and systems for controlling an alarm
are set forth herein for reminding a user with assurance of
sleep quality. The method includes receiving sleep informa-
tion, determining a sleep status, determining whether dura-
tion of the sleep status reaches a pre-determined duration
threshold, and based on a determination that the duration of
the sleep status reaches the pre-determined duration thresh-
old, outputting alarming information.
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METHOD AND APPARATUS FOR
CONTROLLING ALARMS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to Chinese patent
applications no. CN 201510016608.8, filed on Jan. 13, 2015,
which is incorporated herein in its entirety by reference.

TECHNICAL FIELD

[0002] Thepresentdisclosure generally relates to computer
technologies, and more particularly, to methods, apparatuses
and systems for controlling alarms.

BACKGROUND

[0003] As development of electronic technologies, more
and more electronic devices emerge, such as computers, cell
phones, tablet computers, as well as “smart” glasses, “smart”
wristbands and so on.

[0004] Many electronic devices provide a function of alarm
clock, which is used almost every day by most users. A user
can set up a fixed reminder time, at which an alarm is trig-
gered every day.

[0005] However, some users do not want to be waked up at
the fixed time, because they care more about sleep quality and
do not want to be disturbed by the alarm during when the
sleep quality is good. Thus, the reminding method of the
alarm should be improved to make the reminder time more
consistent with the user requirement and more accurate.

SUMMARY

[0006] Disclosed herein are implementations of methods,
apparatuses and systems for pushing audio.

[0007] In one aspect, the present disclosure includes a
method for controlling alarms comprising the steps of receiv-
ing sleep information of a user, determining a sleep status
based on the received sleep information, determining whether
duration of the sleep status reaches a pre-determined duration
threshold, and based on a determination that the duration of
the sleep status reaches the pre-determined duration thresh-
old, outputting alarming information for triggering a preset
action by an alarm.

[0008] Inanother aspect, the present disclosure includes an
apparatus for controlling alarms, comprising an acquisition
module that receives sleep information of a user, a status
module that determines a sleep status based on the received
sleep information, a duration determination module that
determines whether duration of the sleep status reaches a
pre-determined duration threshold, and an output module that
outputs alarming information based on a determination that
the duration of the sleep status reaches the pre-determined
duration threshold.

[0009] In another aspect, the present disclosure includes a
system for controlling an alarm, comprising a terminal device
and a wirelessly connected computing device. The terminal
device is configured to transmit a configuration instruction,
wherein the configuration instruction comprises a pre-deter-
mined duration threshold. The computing device comprises
an acquisition module that receives sleep information of a
user, a reception module that receives the configuration
instruction, a status module that determines a sleep status
based on the received sleep information, a date determination
module that determines whether a current date associated

Jul. 14,2016

with the sleep status is a pre-determined holiday, a first deter-
mination module that determines a time period of a current
time associated with the sleep status, a second determination
module that, in accordance with a pre-determined corre-
sponding relation between a time period and a duration
threshold, determines the pre-determined duration threshold
corresponding to the time period of the current time associ-
ated with the sleep status, a duration determination module
that determines whether duration of the sleep status reaches
the pre-determined duration threshold, and an output module
that outputs alarming information based on a determination
that the current date is the pre-determined holiday and a
determination that the duration of the sleep status reaches the
pre-determined duration threshold.

[0010] The embodiments or implementations can be con-
figured as executable computer program instructions stored
in computer storages such as memory.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The description here makes reference to the accom-
panying drawings wherein like reference numerals refer to
like parts throughout the several views, and where:

[0012] FIG. 11is a flowchart of a method for controlling an
alarm according to implementations of this disclosure;
[0013] FIG. 2 is a flowchart of another method for control-
ling an alarm according to implementations of this disclosure;
[0014] FIG. 3 is a flowchart of a third method for control-
ling an alarm according to implementations of this disclosure;
[0015] FIG. 4 is a box diagram of an apparatus for control-
ling volume according to implementations of this disclosure;
[0016] FIG. 5 is a box diagram of another apparatus for
controlling volume according to implementations of this dis-
closure;

[0017] FIG. 6 is a box diagram of a third apparatus for
controlling volume according to implementations of this dis-
closure;

[0018] FIG. 7 is a box diagram of an acquisition module
according to implementations of this disclosure; and

[0019] FIG. 8 is a box diagram of a fourth apparatus for
controlling volume according to implementations of this dis-
closure.

DETAILED DESCRIPTION

[0020] Example implementations of the present disclosure
will be described below with reference to the accompanying
drawings. The same numbers across the drawings set forth in
the following description represent the same or similar ele-
ments, unless differently expressed. The implementations set
forth in the following description do not represent all imple-
mentations or embodiments consistent with the present dis-
closure; on the contrary, they are only examples of appara-
tuses and methods in accordance with some aspects of this
disclosure as detailed in the claims.

[0021] With related technologies, many users accustom to
be waked up by an alarm every day. The alarm usually goes
off at a fixed time. If a user does not want to be waked up at the
fixed time, a manual change is needed. If the user forgets to
change the fixed time, it is possible that the user will be waked
up at an unwanted time, which affects sleep quality of the
user.

[0022] In implementations of this disclosure, a sleep con-
dition of the user is monitored, and the alarm ring is output
when a pre-determined sleep duration is reached. The user is
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waked up under assurance of sleep quality without perform-
ing a manual change to the alarm time, which simplifies the
operation for the user.

[0023] FIG. 11is a flowchart of a method for controlling an
alarm according to one implementation herein. As shown in
FIG. 1, the method can be implemented in a computing
device, such as a wearable device, and includes the following
operations:

[0024] At operation 101, sleep information of the user is
received (e.g., received by the computing device such as the
wearable device). The act of receiving can include, for
example, acquiring, obtaining, identifying, receiving from
another device, receiving from the same device as the current
device, or otherwise determining information such as data by
the computing device.

[0025] At operation 102, a sleep status is determined based
on the received sleep information.

[0026] At operation 103, it is determined whether duration
of the sleep status reaches a pre-determined duration thresh-
old. If the duration of the sleep status reaches the pre-deter-
mined duration threshold, the process proceeds to operation
104; otherwise, operation 103 is repeated.

[0027] At operation 104, alarming information is output-
ted. The alarming information can include, for example, data
for triggering a preset action by an alarm.

[0028] In this implementation, the wearable device can
monitor the sleep condition of a user, and determine a start
time of entering the sleep status based on analysis of the sleep
information. Based on a determination that the user is in the
sleep status, a timer is started and determines whether the
duration of the sleep status reaches the pre-determined dura-
tion threshold. If it is found that the user wakes up in the
middle of the sleep, the timer stops during when the user is
awake. Once the user re-enter the sleep status, the timer
continues and determines whether the duration of the sleep
status reaches the pre-determined duration threshold. If the
duration of the sleep status reaches the pre-determined dura-
tion threshold, the alarming information is outputted to wake
up the user, which ensures sufficient sleep for the user. For
users who do not want to wake up at a fixed time, this imple-
mentation provides a better effect.

[0029] In some implementations, the wearable device can
be a wristband. The user can configure the duration threshold
stored in the wristband via a terminal device, such as a cell
phone or a mobile terminal, in which the aforementioned
method further includes operation A.

[0030] At operation A, aconfiguration instruction transmit-
ted from the terminal device is received, wherein the configu-
ration instruction includes the pre-determined duration
threshold.

[0031] A connection between the terminal device and the
wristband can be established wirelessly, such as Bluetooth,
Wi-Fi and so on. An application used for controlling the
wristband can be installed in the terminal device. The user
input the duration threshold, for example, eight hours, in the
application. The terminal device generates a wireless trans-
mission packet, which includes the configuration instruction.
For security and identification purpose, the wireless transmis-
sion packet can further include an identifier. Then, the termi-
nal device transmits the wireless transmission packet wire-
lessly to the wristband. The wristband monitors a wireless
channel, and parses the wireless transmission packet upon
receipt. The wristband authenticates the identifier. Based on a
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successful authentication, a configuration is made in accor-
dance with the received duration threshold.

[0032] During weekdays, the user usually needs to wake up
at a fixed time. During holidays, the user usually does not
want to wake up at the fixed time. The holidays can include
weekends and official holidays such as Memorial Day, Labor
Day and Christmas Day. Therefore, the aforementioned
method further includes operation B1.

[0033] At operation B, it is determined that whether the
current date associated with the sleep status is a pre-detetr-
mined holiday.

[0034] Operation 104 can further include operation B2.
[0035] At operation B2, if the current date associated with
the sleep status is a pre-determined holiday, and if the dura-
tion of the sleep status reaches the pre-determined duration
threshold, the alarming information is outputted.

[0036] The implementation in weekends and holidays can
reduce influence to the user’s sleep and ensure sufficient sleep
for the user, which provides a better effect.

[0037] Besides a normal night sleep, the user can possibly
have a habit of siesta. To an aspect of health, the night sleep
usually needs to be ensured to be eight hours. However, one
hour might be sufficient for the siesta. To accommodate needs
for different time periods, before the determining whether the
duration of the sleep status reaches the pre-determined dura-
tion threshold, the aforementioned method further includes
operations C1-C2.

[0038] At operation C1, a time period of a current time
associated with the sleep status is determined.

[0039] At operation C2, in accordance with a pre-deter-
mined corresponding relation between a time period and a
duration threshold, the pre-determined duration threshold
corresponding to the time period of the current time associ-
ated with the sleep status is determined.

[0040] For example, a time period of 22:00-8:00 can cor-
respond to a duration threshold of eight hours, and a time
period of 12:00-14:00 can correspond to a duration threshold
of thirty minutes.

[0041] Insome implementations, the alarming information
can include vibration. To avoid disturbing other people, it can
be that only the wristband vibrates, and neither the wristband
nor the terminal device outputs any ring.

[0042] In this disclosure, the wristband can receive the
sleep information according to various specific implementa-
tions. For example, operation 101 can further include opera-
tion D1 and operation D2.

[0043] At operation D1, acceleration and/or heart rate
information is received.

[0044] At operation D2, in accordance with the received
acceleration and/or heart rate information, the sleep informa-
tion is received.

[0045] Forexample, in the case of receiving the sleep infor-
mation via the acceleration information, if the acceleration
within a time period has slight changes with a small frequency
of change, it is determined that an activity frequency and an
activity amplitude of the user are both small, thus the user is
in the sleep status. On the contrary, if the acceleration within
a time period has large changes with a large frequency of
change, it is determined that the activity frequency and the
activity amplitude of the user are both large, thus the user is
not in the sleep status.

[0046] For another example, in the case of receiving the
sleep information via the heart rate information, heart rate
information during sleep is pre-determined via statistics,
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wherein the wristband compares detected heart rate informa-
tion to the pre-determined heart rate information during sleep
for a match. If the match exists, it is determined that the user
is in the sleep status; otherwise, it is determined that the user
is not in the sleep status.

[0047] In the following examples, some implementations
of the controlling of an alarm are described with details.
[0048] FIG. 2 is a flowchart of another method for control-
ling an alarm according to implementations of this disclosure.
As shown in FIG. 2, this method can be implemented in a
wearable device, including the following operations.

[0049] When the current date associated with the sleep
status is a pre-determined holiday, this implementation can be
adopted.

[0050] At operation 201, acceleration and/or heart rate
information is received.

[0051] At operation 202, in accordance with the received
acceleration and/or heart rate information, the sleep informa-
tion is received.

[0052] At operation 203, in accordance with the received
sleep information, a sleep status is determined.

[0053] At operation 204, it is determined whether duration
of the sleep status reaches a pre-determined duration thresh-
old. If the duration of the sleep status reaches the pre-deter-
mined duration threshold, the process proceeds to operation
205; otherwise, if the duration of the sleep status does not
reach the pre-determined duration threshold, operation 204 is
repeated.

[0054] At operation 205, alarming information is output-
ted.
[0055] FIG. 3 is a flowchart of a third method for control-

ling an alarm according to implementations of this disclosure.
As shown in FIG. 3, this method can be implemented in a
wearable device, including the following operations.

[0056] When the current date associated with the sleep
status is a pre-determined holiday, this implementation can be
adopted.

[0057] At operation 301, acceleration and/or heart rate
information is received.

[0058] At operation 302, in accordance with the received
acceleration and/or heart rate information, the sleep informa-
tion is received.

[0059] At operation 303, in accordance with the received
sleep information, a sleep status is determined.

[0060] At operation 304, a time period of a current time
associated with the sleep status is determined.

[0061] At operation 305, in accordance with a pre-deter-
mined corresponding relation between a time period and a
duration threshold, a pre-determined duration threshold cor-
responding to the time period of the current time associated
with the sleep status is determined.

[0062] At operation 306, it is determined whether duration
of the sleep status reaches the pre-determined duration
threshold. If the duration of the sleep status reaches the pre-
determined duration threshold, the process proceeds to opera-
tion 307; otherwise, if the duration of the sleep status does not
reach the pre-determined duration threshold, operation 306 is
repeated.

[0063] At operation 307, alarming information is output-
ted.
[0064] The processes of controlling an alarm are set forth in

the above description. In some implementations, the pro-
cesses can be implemented in a terminal device and an audio
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playback apparatus. Internal structures and functions of the
two devices are set forth in the following description.
[0065] FIG. 4 is a box diagram of an apparatus for control-
ling volume according to implementations of this disclosure.
As shown in FIG. 4, the apparatus includes acquisition mod-
ule 401, status module 402, duration determination module
403 and output module 404.

[0066] Acquisition module 401 is used to receive sleep
information.
[0067] Status module 402 is used to determine a sleep sta-

tus in accordance with the received sleep information.
[0068] Duration determination module 403 is used to deter-
mine whether duration of the sleep status reaches a pre-
determined duration threshold.

[0069] Output module 404 is used to output alarming infor-
mation if the duration of the sleep status reaches the pre-
determined duration threshold.

[0070] As shown in FIG. 5, the abovementioned apparatus
further includes date determination module 405.

[0071] Date determination module 405 is used to determine
whether a current date associated with the sleep status is a
pre-determined holiday.

[0072] Ifthe current date associated with the sleep status is
a pre-determined holiday, and if the duration of the sleep
status reaches the pre-determined duration threshold, the
aforementioned output module 404 outputs the alarming
information.

[0073] As shown in FIG. 6, the abovementioned apparatus
further includes first determination module 406 and second
determination module 407.

[0074] First determination module 406 is used to determine
atimeperiod of'a current time associated with the sleep status.
[0075] Second determination module 407, in accordance
with a pre-determined corresponding relation between a time
period and a duration threshold, is used to determine the
pre-determined duration threshold corresponding to the time
period of the current time associated with the sleep status.
[0076] As shown in FIG. 7, the acquisition module 401
includes first acquisition submodule 4011 and second acqui-
sition submodule 4012.

[0077] First acquisition submodule 4011 is used to receive
acceleration and/or heart rate information.

[0078] Second acquisition submodule 4012 is used to
receive sleep information in accordance with the received
acceleration and/or heart rate information.

[0079] As shown in FIG. 8, the aforementioned apparatus
further includes reception module 408.

[0080] Reception module 408 is used to receive a configu-
rationinstruction transmitted from a terminal device, wherein
the configuration instruction includes the pre-determined
duration threshold.

[0081] Technical specialists skilled in the art should under-
stand that, the implementations in this disclosure can be
implemented as methods, systems, or computer program
products. Therefore, this disclosure can be implemented in
forms of a complete hardware implementation, a complete
software implementation, and a combination of software and
hardware implementation. Further, this disclosure can be
embodied as a form of one or more computer program prod-
ucts which are embodied as computer executable program
codes in computer writable storage media (including but not
limited to disk storage and optical storage).

[0082] This disclosure is described in accordance with the
methods, devices (systems), and flowcharts and/or block dia-
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grams of computer program products of the implementations,
which should be comprehended as each flow and/or block of
the flowcharts and/or block diagrams implemented by com-
puter program instructions, and the combinations of flows
and/or blocks in the flowcharts and/or block diagrams. The
computer program instructions therein can be provided to
generic computers, special-purpose computers, embedded
computers or other processors of programmable data process-
ing devices to produce a machine, wherein the instructions
executed by the computers or the other processors of pro-
grammable data processing devices produce an apparatus for
implementing the functions designated by one or more flows
in the flowcharts and/or one or more blocks in the block
diagrams.

[0083] The computer program instructions can be also
stored in a computer readable storage which is able to boot a
computer or other programmable data processing device to a
specific work mode, wherein the instructions stored in the
computer readable storage produce a manufactured product
containing the instruction devices which implements the
functions designated by one or more flows in the flowcharts
and/or one or more blocks in the block diagrams.

[0084] The computer program instructions can also be
loaded to a computer or another programmable data process-
ing device to execute a series of operating procedures in the
computer or the other programmable data processing device
to produce a process implemented by the computer, by which
the computer program instructions executed in the computer
or the other programmable data processing device provide the
operating procedures for the functions designated by one or
more flows in the flowcharts and/or one or more blocks in the
block diagrams.

[0085] Apparently, the technical specialists skilled in the
art can perform any variation and/or modification to this
disclosure by the principles and within the scope of this
disclosure. Therefore, if the variations and modifications
herein are within the scope of the claims and other equivalent
techniques herein, this disclosure intends to include the varia-
tions and modifications thereof.

What is claimed is:
1. A method of controlling an alarm, comprising:
receiving, at a computing device, sleep information of a
user;
determining, by the computing device, a sleep status based
on the received sleep information;
determining, by the computing device, whether duration of
the sleep status reaches a pre-determined duration
threshold; and
based on a determination that the duration of the sleep
status reaches the pre-determined duration threshold,
outputting, by the computing device, alarming informa-
tion for triggering a preset action by an alarm.
2. The method of claim 1, further comprising:
determining whether a current date associated with the
sleep status is a pre-determined holiday; and
wherein based on the determination that the duration of the
sleep status reaches the pre-determined duration thresh-
old, the outputting the alarming information comprises:
based on a determination that the current date is the
pre-determined holiday and the determination that the
duration of the sleep status reaches the pre-deter-
mined duration threshold, outputting alarming infor-
mation.
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3. The method of claim 1, further comprising:

in response to the determining, by the computing device,
the sleep status based on the received sleep information,
determining a time period of a current time associated
with the sleep status; and

in accordance with a pre-determined corresponding rela-
tion between a time period and a duration threshold,
determining the pre-determined duration threshold cor-
responding to the time period of the current time asso-
ciated with the sleep status.

4. The method of claim 1, wherein the receiving the sleep

information of the user comprises:

receiving at least one of acceleration information or heart
rate information associated with the user; and

receiving the sleep information in accordance with the
received at least one of acceleration information and
heart rate information.

5. The method of claim 1, further comprising:

receiving a configuration instruction transmitted from a
terminal device, wherein the configuration instruction
comprises the pre-determined duration threshold.

6. An apparatus for controlling an alarm, comprising:

an acquisition module configured to receive sleep informa-
tion of a user;

a status module configured to determine a sleep status
based on the received sleep information;

a duration determination module configured to determine
whether duration of the sleep status reaches a pre-deter-
mined duration threshold; and

an output module configured to output alarming informa-
tion based on a determination that the duration of the
sleep status reaches the pre-determined duration thresh-
old.

7. The apparatus of claim 6, further comprising:

a date determination module configured to determine
whether a current date associated with the sleep status is
a pre-determined holiday, wherein based on a determi-
nation that the current date is the pre-determined holiday
and the determination that the duration of the sleep sta-
tus reaches the pre-determined duration threshold, the
output module outputs the alarming information.

8. The apparatus of claim 6, further comprising:

a first determination module configured to determine a
time period of a current time associated with the sleep
status; and

a second determination module configured to, in accor-
dance with a pre-determined corresponding relation
between a time period and a duration threshold, deter-
mine the pre-determined duration threshold correspond-
ing to the time period of the current time associated with
the sleep status.

9. The apparatus of claim 6, wherein the acquisition mod-

ule comprises:

a first acquisition submodule configured to receive at least
one of acceleration information and heart rate informa-
tion associated with the user; and

a second acquisition submodule configured to receive the
sleep information in accordance with the received at
least one of the following: acceleration information and
heart rate information.

10. The apparatus of claim 6, further comprising:

a reception module configured to receive a configuration
instruction transmitted from a terminal device, wherein
the configuration instruction comprises the pre-deter-
mined duration threshold.
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11. A system for controlling an alarm, comprising:
aterminal device, configured to:

transmit a configuration instruction, wherein the con-
figuration instruction comprises a pre-determined
duration threshold; and

a computing device, wirelessly connected to the terminal
device, comprising:

an acquisition module configured to receive sleep infor-
mation of a user;

a reception module configured to receive the configura-
tion instruction,;

a status module configured to determine a sleep status
based on the received sleep information;

a date determination module configured to determine
whether a current date associated with the sleep status
is a pre-determined holiday;

a first determination module configured to determine a
time period of a current time associated with the sleep
status;

a second determination module configured to, in accor-
dance with a pre-determined corresponding relation
between a time period and a duration threshold, deter-
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mine the pre-determined duration threshold corre-
sponding to the time period of the current time asso-
ciated with the sleep status;

a duration determination module configured to deter-
mine whether duration of the sleep status reaches the
pre-determined duration threshold; and

an output module configured to output alarming infor-
mation based on a determination that the current date
is the pre-determined holiday and a determination that
the duration of the sleep status reaches the pre-deter-
mined duration threshold.

12. The system of claim 11, wherein the acquisition mod-

ule comprises:

a first acquisition submodule configured to receive at least
one of the following: acceleration information and heart
rate information; and

a second acquisition submodule configured to receive the
sleep information in accordance with the received at
least one of the following: acceleration information and
heart rate information.
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