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(57) ABSTRACT

A sleep aiding device and a method thereof, a server and a
method thereof and a sleep aiding system. The sleep aiding
device includes: a physical-sign detecting part, configured to
detect physical sign data associated with a user; a brainwave
detecting part, configured to detect brainwave signal data
associated with the user; and a display and play part,
configured to: receive a display and play instruction, and
adjust at least one of a display mode and a play mode of the
sleep aiding device according to the display and play
instruction. The display and play instruction is generated
according to at least one of the physical sign data and the
brainwave signal data.
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SLEEP AIDING DEVICE AND METHOD
THEREOF, SERVER AND SYSTEM

TECHNICAL FIELD

[0001] Embodiments of the present disclosure relate to a
sleep aiding device and a method thereof, a server and a
method thereof, and a sleep aiding system.

BACKGROUND

[0002] Most people in modern society have difficulty in
falling asleep and have a low sleep quality, due to work
stress and other reasons; particularly, more and more young
people rely on display screens and stay up late. In order to
help people to fall asleep quickly or improve the sleep
quality, more and more sleep aiding products are available.

SUMMARY

[0003] Embodiments of the disclosure provide a sleep
aiding device, comprising: a physical-sign detecting part,
configured to detect physical sign data associated with a
user; a brainwave detecting part, configured to detect brain-
wave signal data associated with the user; and a display and
play part, configured to: receive a display and play instruc-
tion, wherein the display and play instruction is generated
according to at least one of the physical sign data and the
brainwave signal data; and adjust at least one of a display
mode and a play mode of the sleep aiding device according
to the display and play instruction.

[0004] For example, the sleep aiding device further com-
prises a rest appliance.

[0005] For example, the physical-sign detecting part
includes a physical-sign detecting sub-part; and the physi-
cal-sign detecting sub-part includes a sensor configured for
detecting the physical sign data associated with the user.
[0006] For example, the physical-sign detecting part fur-
ther includes a fixing sub-part; and the fixing sub-part is
configured to fix the physical-sign detecting sub-part to the
physical-sign detecting part, and fix the physical-sign detect-
ing part to the rest appliance.

[0007] For example, the brainwave detecting part includes
a pillow apparatus and a brainwave detecting sub-part
connected with the pillow apparatus; the brainwave detect-
ing sub-part includes a frame and a brainwave detecting
electrode fixed to the frame; and the brainwave detecting
electrode is configured to detect the brainwave signal data
associated with the user.

[0008] For example, the brainwave detecting sub-part
sends the brainwave signal data associated with the user to
the server; or the brainwave detecting sub-part sends the
brainwave signal data associated with the user to the display
and play part, and the display and play part sends the
brainwave signal data associated with the user to the server.
[0009] For example, the display and play part includes a
signal transceiver, a display device and a player; the signal
transceiver is configured to send the physical sign data after
amplification processing to the server, and receive the dis-
play and play instruction from the server; the display device
is configured to activate and adjust the display mode accord-
ing to the display and play instruction, so that the display
mode matches the physical sign data and the brainwave
signal data associated with the user; and the player is
configured to activate and adjust the play mode according to
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the display and play instruction, so that the play mode
matches the physical sign data and the brainwave signal data
associated with the user.

[0010] For example, the display device includes a project-
ing device or a display.

[0011] For example, the display and play part further
includes a signal amplifier, and the signal amplifier is
configured to perform amplification processing on the physi-
cal sign data; the display device is further configured to:
automatically rotate and detect a surrounding environment
when activating the display mode; and adjust brightness of
a display image according to at least one of brightness of the
surrounding environment and the display and play instruc-
tion; and the player is further configured to adjust play
content and play volume according to the display and play
instruction when activating the play mode.

[0012] For example, content of the display image and the
play content each include at least one of pre-stored content,
content obtained through a network, and content played by
a television.

[0013] Forexample, the physical sign data associated with
the user includes at least one of pulse signal data, body
temperature data, or blood pressure data associated with the
user.

[0014] For example, the display and play instruction
instructs at least one of turning on or off of a display
function, the content and a source of a display image,
brightness of the display image, turning on or off of a play
function, play content and its source, or a play volume.
[0015] Embodiments of the disclosure further provide a
sleep aiding method, used in the sleep aiding device
described above, comprising: detecting physical sign data
associated with a user; detecting brainwave signal data
associated with the user; receiving a display and play
instruction, wherein the display and play instruction is
generated according to at least one of the physical sign data
and the brainwave signal data; and adjusting at least one of
a display mode and a play mode of the sleep aiding device
according to the display and play instruction.

[0016] For example, before receiving the display and play
instruction, the method further comprises: performing
amplification processing on the detected physical sign data;
sending the physical sign data after amplification processing
to a server; and sending the brainwave signal data associated
with the user to the server.

[0017] Embodiments of the disclosure further provide a
server, comprising: a receiving device, configured to receive
physical sign data and brainwave signal data associated with
a user; a generating device, configured to determine a
sleep-awake degree associated with the user according to the
physical sign data and the brainwave signal data, and
generate a display and play instruction according to the
sleep-awake degree associated with the user; and a sending
device, configured to send the display and play instruction.
[0018] Embodiments of the disclosure further provide a
server-side sleep aiding service method, used in the server
described above, comprising: receiving physical sign data
associated with a user; receiving brainwave signal data
associated with the user; determining a sleep-awake degree
associated with the user according to at least one of the
physical sign data and the brainwave signal data; generating
a display and play instruction according to the sleep-awake
degree associated with the user; and sending the display and
play instruction.
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[0019] Embodiments of the disclosure further provide a
sleep aiding service system, comprising: the sleep aiding
device described above; and a server, including: a receiving
device, configured to receive physical sign data and brain-
wave signal data associated with a user; a generating device,
configured to determine a sleep-awake degree associated
with the user according to at least one of the physical sign
data and the brainwave signal data, and generate a display
and play instruction according to the sleep-awake degree
associated with the user; and a sending device, configured to
send the display and play instruction.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] In order to illustrate the technical solutions in the
embodiments of the present disclosure or the existing arts
more clearly, the drawings needed to be used in the descrip-
tion of the embodiments or the existing arts will be briefly
described in the following; it is obvious that the drawings
described below are only related to some embodiments of
the present disclosure, for one ordinary skilled person in the
art, other drawings can be obtained according to these
drawings without making other inventive work.

[0021] FIG. 1 is a schematic block diagram illustrating
hardware of a sleep aiding service system provided by an
embodiment of the present disclosure;

[0022] FIG. 2A to FIG. 2C are respectively schematic
block diagrams of a sleep aiding device provided by various
embodiments of the present disclosure;

[0023] FIG. 3 is a flow chart of a sleep aiding method
provided by an embodiment of the present disclosure;

[0024] FIG. 4 is a schematic block diagram of a server
provided by an embodiment of the present disclosure;

[0025] FIG. 51s a flow chart of a server-side sleep aiding
method provided by an embodiment of the present disclo-
sure;

[0026] FIG. 6 is a schematic block diagram of a sleep
aiding system provided by an embodiment of the present
disclosure;

[0027] FIG. 7 is a schematic diagram of a sleep aiding
device provided by an embodiment of the present disclosure;

[0028] FIG. 8 is a schematic diagram of a physical-sign
detecting part and a display and play part provided by an
embodiment of the present disclosure; and

[0029] FIG. 9 is a schematic diagram of a brainwave
detecting part provided by an embodiment of the present
disclosure.

REFERENCE SIGNS

[0030] Sleep aiding device 101, content providing device
104, user device 106, server 150, processor 152, memory
154, network 160, physical-sign detecting part 202, brain-
wave detecting part 204, display and play part 206, rest
appliance 208, controller 210, generating device 212, physi-
cal-sign detecting sub-part 2022, sensor 2024, fixing sub-
part 2026, pillow apparatus 2042, brainwave detecting sub-
part 2044, frame 2046, brainwave detecting electrode 2048,
signal amplifier 2062, signal transceiver 2064, display
device 2066, player 2068, receiving device 402, generating
device 406, sending device 408, sleep aiding system 600 and
projection plane 702.
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DETAILED DESCRIPTION

[0031] Hereafter, the technical solutions of the embodi-
ments of the present disclosure will be described in a clearly
and fully understandable way in connection with the draw-
ings related to the embodiments of the disclosure. It is
obvious that the described embodiments are just a part but
not all of the embodiments of the present disclosure. Based
on embodiments of the present disclosure, all other embodi-
ments obtained by those skilled in the art without making
other inventive work should be within the scope of the
present disclosure.

[0032] A sleep aiding device and a method thereof, a
server and a method thereof, and a sleep aiding system
provided by embodiments of the present disclosure are
capable of automatically adjusting a display mode and a play
mode according to changes of a sleep-awake degree of a user
(e.g., a fully awake state, a semi-awake state, a shallow sleep
state, and a deep sleep state, etc.), so that the display mode
and the play mode match a current sleep-awake degree of the
user, so as to help the user to fall asleep quickly and improve
sleep quality. For example, display content and display
brightness may be adjusted, and play content and play
volume may be adjusted, so that the display content and the
display brightness as well as the play content and the play
volume match the current sleep-awake degree of the user.
For another example, as the user gradually enters the deep
sleep state from the fully awake state, brightness of a display
image may be gradually reduced until the display device is
turned off; the play volume is gradually reduced, and the
play content is gradually replaced with a music having a
more soothing rhythm, until the player is turned off.

[0033] Hereinafter, the sleep aiding device and the method
thereof, the server and the method thereof, and the sleep
aiding system provided by the embodiments of the present
disclosure will be described in detail with reference to the
accompanying drawings.

[0034] FIG. 11is a schematic block diagram of hardware of
a sleep aiding service system 100 provided by an embodi-
ment of the present disclosure. For example, the sleep aiding
service system 100 may be an intelligent sleep aiding service
system. As shown in FIG. 1, the system 100 may comprise
a sleep aiding device 101, a content providing device 104, a
user device 106 and a server 150. For example, the sleep
aiding device 101 may be an intelligent sleep aiding device.
Respective devices and/or servers in the system 100 may be
connected through a network 160. Respective devices and/or
servers of the system 100 may communicate with one
another directly or indirectly; for example, respective
devices and/or servers of the system 100 may send and
receive data and/or signals to one another via the network
160.

[0035] The network 160 may include a wireless network,
a wired network, and/or any combination of the wireless
network and the wired network. For example, the network
160 may include a local area network, the Internet, a
telecommunication network, Internet of Things based on the
Internet and/or the telecommunication network, and/or any
combination of the above-described networks. Types and
functions of the network 160 will not be limited here in the
present disclosure.

[0036] The server 150 may be a computing device that
includes a processor and a memory. For example, the server
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150 may be a server in a local area network or a cloud server.
FIG. 1 shows that server 150 includes a processor 152 and
a memory 154.

[0037] The processor 152 may process data signals, and
may include various computing structures, for example, a
complex instruction set computer (CISC) structure, a
reduced instruction set computer (RISC) structure, or a
structure implementing a combination of multiple instruc-
tion sets. In some embodiments, the processor 152 may also
be a microprocessor, for example, an X86 processor or an
ARM processor, or may be a digital signal processor (DSP),
and the like. The processor 152 may control other parts in
the server 150 to execute a desired function.

[0038] The memory 154 may preserve instructions and/or
data executed by the processor 152. For example, the
memory 154 may include one or more computer program
products, and the computer program products may include
various forms of computer-readable storage media, for
example, a volatile memory and/or a non-volatile memory.
The volatile memory may include, for example, a random
access memory (RAM) and/or a cache, and the like. The
non-volatile memory may include, for example, a read-only
memory (ROM), a hard disk, a flash memory, and the like.
One or more computer program instructions may be stored
on the computer-readable storage medium, and the proces-
sor 152 may execute the program instructions, to implement
a sleep aiding function and/or other desired functions as
described below. Various application programs and various
data, for example, various data used and/or generated by the
application programs, and the like, may also be stored in the
computer-readable storage medium.

[0039] The sleep aiding device 101 may be a device for
helping a user to enter a sleep state and/or to improve sleep
quality. The sleep aiding device 101 will be described in
detail below with reference to FIG. 2A to FIG. 2C and FIG.
7 to FIG. 9.

[0040] The content providing device 104 may be a com-
puting device including a processor and a memory. For
example, the content providing device 104 may be a tele-
vision, a desktop computer, a notebook computer, a smart
phone, a game controller, a music player, a tablet computer,
and other devices including a processor and a memory. For
another example, the content providing device 104 may be
a server. The content providing device 104 is configured to
provide the sleep aiding device 101 with display content
and/or play content. For example, the content providing
device 104 is configured to provide the sleep aiding device
101 with video content (e.g., a movie, a short film, a TV
program, and the like) and/or audio content (e.g., a podcast,
music, a radio program, and the like). In some examples, the
content providing device 104 may be integrated in the sleep
aiding device 101. In other examples, the content providing
device 104 and the sleep aiding device 101 are separate
devices.

[0041] The user device 106 may be a computing device
that includes a processor and a memory. For example, the
user device 106 may be a television, an intelligent household
appliance, a desktop computer, a notebook computer, a
smart phone, a tablet computer, a game controller, a music
player (e.g., an mp3 player, etc.), and other terminals includ-
ing a processor and a memory (e.g., a mobile terminal and
asmart terminal). In some embodiments, the user device 106
may include a processor, a memory, and other parts such as
an input device and an output device. In some examples, the
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user may use the user device 106 for controlling or operating
the sleep aiding device 101. For example, the user may use
an application (app) in the user device 106 for activating or
deactivating a display function and a play function in the
sleep aiding device 101, selecting a display device (e.g.,
selecting a projecting device and a projection plane thereof),
and selecting display content and play content, and the like.
[0042] It is worth noting that, the user device 106 and the
content providing device 104 may be a same device or
different devices, which will not be limited here in the
present disclosure.

[0043] In some embodiments, respective devices and/or
servers of the system 100 may further include a display
device (e.g., an LCD, an OLED, etc.), an input device (e.g.,
a touch device, a keyboard, a microphone, a mouse, etc.), a
loudspeaker, or a vibration device and the like according to
needs, which will not be limited here in the present disclo-
sure.

[0044] As shown in FIG. 2A, the sleep aiding device 101
comprises: a physical-sign detecting part 202, configured to
detect the user’s physical sign data; a brainwave detecting
part 204, configured to detect the user’s brainwave signal
data; and a display and play part 206, configured to receive
a display and play instruction, and adjust at least one of a
display mode and a play mode of the sleep aiding device
according to the display and play instruction, wherein the
display and play instruction is generated according to at least
one of the physical sign data and the brainwave signal data.
[0045] For example, the user’s physical sign data includes
pulse signal data, body temperature data, blood pressure
data, and/or any combination of the above data of the user.
Of course, the user’s physical sign data may also include
other types of physical sign data, which will not be limited
here in the present disclosure.

[0046] As shown in FIG. 2B, the sleep aiding device 101
may further comprise a rest appliance 208, and in some
examples, may further comprise a controller 210 for con-
trolling the rest appliance. The rest appliance 208 may
include rotatable wheels mounted on its bottom, to facilitate
movement of the rest appliance 208. The controller 210 may
be a button or a remote controller for controlling movement
of the rest appliance. For example, the rest appliance 208
may be a sofa or a bed which is movable or rotatable, with
universal wheels mounted on the bottom, and with a control
button mounted on an armrest side or a bed edge. Alterna-
tively, the user may also control movement or rotation of the
rest appliance 208 through the remote controller.

[0047] In some examples, the rest appliance 208 may
further include a driving motor (not shown), for driving the
rest appliance 208 to move or rotate. For example, the
driving motor may be configured to control the rest appli-
ance 208 to sway like a cradle according to the display and
play instruction, such that a rhythm and a frequency of the
swaying match the user’s physical sign data and brainwave
signal data. In other words, the rhythm and the frequency of
the swaying of the rest appliance 208 match a sleep-awake
degree of the user. For example, as the user gradually enters
into the deep sleep state from the awake state, the frequency
of the swaying of the rest appliance 208 gradually decreases
and the swaying amplitude gradually decreases until the
swaying is completely stopped.

[0048] Insome examples, the sleep aiding device 101 may
further include a generating device 406 shown in a dotted
line. The generating device 406 is configured to determine
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the sleep-awake degree of the user according to the physical
sign data and the brainwave signal data, and generate the
display and play instruction according to the sleep-awake
degree of the user. That is to say, the display and play
instruction may be generated locally at the sleep aiding
device 101. In other examples, the generating device 406
may be located in the server 150, the display and play
instruction is generated by the generating device 406 of the
server 150, and the sleep aiding device 101 receives the
display and play instruction from the server 150 (as shown
in FIG. 4 to FIG. 5). Of course, one portion of the generating
device 406 may be provided in the sleep aiding device 101,
and another portion of the generating device 406 may be
provided in the server 150. A function of the generating
device 406 will be described in detail below in conjunction
with FIG. 4.

[0049] With reference to FIG. 2C, in the sleep aiding
device 101, the physical-sign detecting part 202 includes a
physical-sign detecting sub-part 2022. The physical-sign
detecting sub-part 2022 includes an armlet, a bracelet, a
wristband, a finger ring, a waistband, an anklet or other
sub-parts, and the like, which will not be limited here in the
present disclosure. The physical-sign detecting sub-part
2022 includes a sensor 2024 for detecting the user’s physical
sign data. The sensor 2024 may include a thermometer, a
blood pressure meter, a pulse sensor, and the like.

[0050] Insome examples, the physical-sign detecting sub-
part 2022 is a stand-alone part that can be moved freely and
communicate with other parts of the sleep aiding device 101
through a wireless network (e.g., WIFI, Bluetooth, etc.). In
other examples, the physical-sign detecting sub-part 2022 is
fixed into the sleep aiding device 101, and communicates
with other parts of the sleep aiding device 101 through a
wireless network or by wired transmission. For example, the
physical-sign detecting part 202 further includes a fixing
sub-part 2026, configured to fix the physical-sign detecting
sub-part 2022 to the physical-sign detecting part 202, and fix
the physical-sign detecting part 202 to the rest appliance
208.

[0051] For example, the physical-sign detecting part 202
is an arm-bearing physical-sign detecting part mounted on
an outer edge of the rest appliance 208 (for example, the sofa
or the bed), including the fixing sub-part (for example, a
screw for fixing the armlet) and the physical-sign detecting
sub-part (for example, the armlet). The fixing sub-part fixes
the armlet, and fixes the arm-bearing physical-sign detecting
part to the edge of the sofa or the bed. When the user is lying
down, his/her arm may be stretched through the armlet, and
sensors on the inner side of the armlet sense a pulse signal,
body temperature data and other physical sign data of the
user.

[0052] With continued reference to FIG. 2C, in the sleep
aiding device 101, the brainwave detecting part 204 includes
a pillow apparatus 2042 and a brainwave detecting sub-part
2044 connected with the pillow apparatus 2042. The brain-
wave detecting sub-part 2044 includes a frame 2046 and a
brainwave detecting electrode 2048 fixed to the frame 2046.
The brainwave detecting electrode 2048 is configured to
detect the user’s brainwave signal data.

[0053] The brainwave detecting sub-part 2044 sends the
user’s brainwave signal data to the server 150; or, the
brainwave detecting sub-part 2044 sends the user’s brain-
wave signal data to the display and play part 206, and the
display and play part 206 (for example, a signal transceiver
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2064 in the display and play part 206) sends the user’s
brainwave signal data to the server 150. Alternatively, the
brainwave detecting sub-part 2044 sends the user’s brain-
wave signal data to the generating device 406 located in the
sleep aiding device 101 shown in FIG. 2B.

[0054] For example, the pillow apparatus 2042 is a head-
rest; the brainwave detecting sub-part 2044 is a brainwave
detecting sub-part connected with the headrest, and includes
the frame 2046 (for example, a head frame) and a brainwave
detecting electrode 2048 fixed onto the head frame. When
the user is lying down, his/her head is laid on the headrest
and the head frame is worn, so that the brainwave detecting
electrode in the head frame is in contact with the user’s scalp
to acquire his/her brainwave signal data. The brainwave
detecting sub-part 2044 sends the brainwave signal data to
the signal transceiver 2064 or directly sends the brainwave
signal data to the server 150.

[0055] With continued reference to FIG. 2C, the display
and play part 206 may be a self-adaptive display and play
part, which is mounted on the physical-sign detecting part
202. Alternatively, the display and play part 206 is a detach-
able part, and is not fixed to the physical-sign detecting part
202. The display and play part 206 includes a signal ampli-
fier 2062, the signal transceiver 2064, a display device 2066,
and a player 2068.

[0056] The signal amplifier 2062 is configured to perform
amplification processing on the physical sign data. The
signal transceiver 2064 is configured to send the physical
sign data after the amplification processing to the server 150,
and receive the display and play instruction from the server
150. For example, the signal transceiver 2064 receives the
physical sign data from the physical-sign detecting part 202,
and at a same time, also receives the brainwave signal data
from the brainwave detecting sub-part 2044, and sends the
physical sign data and the brainwave signal data together to
the server 150 or to the generating device 406 located in the
sleep aiding device 101.

[0057] The display device 2066 is configured to activate
and adjust the display mode according to the display and
play instruction, so that the display mode matches the
physical sign data and the brainwave signal data of the user.
For example, the display device 2066 is configured to: in
response to receiving the display and play instruction, acti-
vate the display mode of the sleep aiding device 101, and
automatically rotate and detect a surrounding environment
when activating the display mode; and adjust brightness of
a display image according to brightness of the surrounding
environment and/or the display and play instruction. For
example, when the brightness of the surrounding environ-
ment is particularly low, the display device 2066 may
increase or decrease the brightness of the display image. For
another example, as the user gradually enters into the deep
sleep state from the awake state, the display and play
instruction may instruct the display device 2066 to gradually
decrease the brightness of the display image until the display
mode is deactivated.

[0058] For example, the display device 2066 includes a
projecting device (e.g., a projector), a display (e.g., a tele-
vision, an electronic screen, etc.) or other devices that may
be used for displaying. The display mode includes: a pro-
jection mode in which the projecting device is used for
projecting and/or a mode in which another display is used
for displaying.
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[0059] For example, the display device 2066 is further
configured to: automatically rotate and detect the surround-
ing environment when activating the display mode, and
display image content on a flat surface when detecting the
flat surface. That is to say, when detecting the flat surface,
the display device 2066 uses the flat surface as a projection
plane. For example, the display device 2066 further includes
a camera and an image processing device, the camera may
automatically rotate to take a photograph of the surrounding
environment, and the image processing device may recog-
nize a structure having a flat surface, such as a wall, by
processing and analyzing the photograph taken by the cam-
era. For example, the image processing device may also
acquire current brightness information of the surrounding
environment by analyzing the photograph taken by the
camera, and send the brightness information to the signal
transceiver 2064. For another example, the sleep aiding
device 101 may further include a sensor used for sensing the
current brightness information of the surrounding environ-
ment and sending the brightness information to the signal
transceiver 2064. The signal transceiver 2064 may send the
brightness information to the server 150, or transmit the
brightness information to the generating device 406 in the
sleep aiding device 101.

[0060] The player 2068 is configured to activate and adjust
a play mode according to the display and play instruction, so
that the play mode matches the physical sign data and the
brainwave signal data of the user. For example, the player
2068 is configured to: when activating the play mode, adjust
the play content and the play volume according to the
display and play instruction. For example, as the user
gradually enters into the deep sleep state from the awake
state, the display and play instruction may instruct the player
2068 to gradually lower the volume and switch the play
content, until the play mode is deactivated.

[0061] For example, image content displayed by the dis-
play device 2066 includes one or more of pre-stored content,
content obtained through the network, and content played by
the television. Content played by the player 2068 includes
one or more of pre-stored content, content obtained through
the network, and content played by the television. The
display content and the play content will not be limited here
in the present disclosure.

[0062] For example, the display and play instruction may
instruct one or more of the turning-on or turning-off of a
display function, the content of the displayed image and its
source, the brightness of the displayed image, the turning-on
or turning-off of a play function, the play content and its
source, or the play volume. The display and play instruction
may further include other instructions, which will not be
limited here in the present disclosure.

[0063] It is worth noting that, although not shown in FIG.
2A to FIG. 2C, respective parts or sub-parts in the sleep
aiding device 101 may be connected with one another and
may communicate with and transmit data and signals to one
another.

[0064] As shown in FIG. 3, an embodiment of the present
disclosure further provides a sleep aiding method 300, used
in any one of the above-described sleep aiding devices. The
method comprises: S302, detecting a user’s physical sign
data; 8304, detecting the user’s brainwave signal data; S306,
receiving a display and play instruction, wherein the display
and play instruction is generated according to at least one of
the physical sign data and the brainwave signal data; and
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S308, adjusting at least one of a display mode and a play
mode of the sleep aiding device according to the display and
play instruction.

[0065] For example, before receiving the display and play
instruction, the method further comprises: performing
amplification processing on the detected physical sign data;
sending the physical sign data after the amplification pro-
cessing to a server; and sending the user’s brainwave signal
data to the server.

[0066] For example, the method comprises: receiving the
display and play instruction from the server. Alternatively,
the method further comprises: determining a sleep-awake
degree of the user according to the detected physical sign
data and brainwave signal data; and automatically generat-
ing the display and play instruction locally according to the
sleep-awake degree of the user.

[0067] For example, the method further comprises: acti-
vating the display mode of the sleep aiding device 101 in
response to receiving the display and play instruction, and
automatically rotating and detecting a surrounding environ-
ment when activating the display mode; and adjusting
brightness of a display image according to brightness of the
surrounding environment and/or the user’s sleep-awake
degree.

[0068] For example, the method further comprises: acti-
vating the play mode of the sleep aiding device 101 in
response to receiving the display and play instruction; and
adjusting the play mode according to the display and play
instruction, so that the play mode matches the physical sign
data and the brainwave signal data of the user. For example,
by using the method, the play content and the play volume
may be adjusted according to the sleep-awake degree of the
user. For example, as the user gradually enters into the deep
sleep state from the awake state, by using the method, the
volume may be gradually lowered and the play content may
be switched, until the play mode is deactivated.

[0069] As shown in FIG. 4, an embodiment of the present
disclosure further provides a server 150, comprising: a
receiving device 402, configured to receive physical sign
data and brainwave signal data of a user; a generating device
406, configured to determine a sleep-awake degree of the
user according to the physical sign data and the brainwave
signal data, and generate a display and play instruction
according to the sleep-awake degree of the user; and a
sending device 408, configured to send the display and play
instruction.

[0070] In some examples, the generating device 406
acquires the physical sign data and the brainwave signal data
of the user, and compares and maps the data with a preset
data table of respective stages of an awake state and a sleep
state of a human body, so as to determine a current sleep-
awake degree of the user (e.g., fully awake, shallow sleep,
or deep sleep, etc.). For example, when the user’s pulse data
coincides with pre-stored pulse data when the human body
enters deep sleep, and the user’s brainwave signal data
coincides with pre-stored brainwave signal data when the
human body enters deep sleep, the generating device 406
determines that the user is in the deep sleep state.

[0071] It is worth noting that, the preset data table of
respective stages of the awake state and the sleep state of the
human body may be obtained in advance through experi-
mental measurements and stored in a memory. For example,
by monitoring sleep of a large number of volunteers, physi-
cal sign data and brainwave signal data of respective vol-
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unteers when they are in different sleep-awake degrees (e.g.,
fully awake, shallow sleep, or deep sleep) are collected, and
the collected data is organized into a tabular form. By taking
the pulse data and the brainwave signal data as an example,
an exemplary table is shown below:

Sleep-awake
degree Range of pulse data Brainwave signal data
Fully awake 60 to 100 beats/minute ~ Brainwaves are & waves

Shallow sleep 60 to 100 beats/minute ~ Brainwaves are mainly a

waves, with a small
amount of & waves
Brainwaves are 0 waves

Deep sleep 55 to 65 beats/minute

[0072] Of course, it is also possible to collect the physical
sign data and the brainwave signal data related to the user of
the sleep aiding device in advance when the user is in
different sleep-awake degrees, and then organize the col-
lected data into a tabular form.

[0073] The generating device 406 generates the display
and play instruction according to the current sleep-awake
degree of the user. The display and play instruction may
instruct the display content (e.g., projected content), image
brightness, the play volume, play sound/music genre, and
turning on or off of the display and/or play function. The
sending device 408 sends the display and play instruction to
the sleep aiding device 101. Therefore, through the indica-
tion of the display and play instruction, both the display
mode and the play mode of the sleep aiding device 101 may
be matched with the current sleep-awake degree of the user.

[0074] In some examples, the sleep aiding device 101 may
send current brightness information of a surrounding envi-
ronment in which the user is located to the server 150. The
generating device 406 may determine an amount of bright-
ness of the display image to be adjusted according to the
current sleep-awake degree of the user and the current
brightness information of the user’s surrounding environ-
ment, and then generate the display and play instruction
accordingly.

[0075] For example, the receiving device 402 and the
sending device 408 may be integrated as a transceiving
device, which may include, for example, a wireless trans-
ceiver or a network adapter, and the like.

[0076] Insome embodiments of the present disclosure, the
receiving device 402, the generating device 406, and the
sending device 408 may include codes and programs stored
in a memory; the processor may execute the codes and the
programs to implement some or all of the functions of the
receiving device 402, the generating device 406 and the
sending device 408 as described above.

[0077] For example, the receiving device 402, the gener-
ating device 406 and the sending device 408 may also be
dedicated hardware devices for implementing some or all of
the functions of the receiving device 402, the generating
device 406 and the sending device 408 as described above.
For example, the receiving device 402, the generating device
406 and the sending device 408 may be a single circuit board
or a combination of a plurality of circuit boards for imple-
menting the above-described functions. In the embodiments
of the present disclosure, the single circuit board or the
combination of a plurality of circuit boards may include: (1)
one or more processors; (2) one or more non-transitory
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computer readable memories connected with the processor;
and (3) processor-executable firmware stored in the memory.

[0078] As shown in FIG. 5, an embodiment of the present
disclosure further provides a server-side sleep aiding service
method 500, used in the above-described server. The method
500 comprises: S502, receiving physical sign data associ-
ated with a user; S504, receiving brainwave signal data
associated with the user; S506, determining a sleep-awake
degree associated with the user according to the physical
sign data and the brainwave signal data; S508, generating a
display and play instruction according to the sleep-awake
degree associated with the user; and S510, sending the
display and play instruction.

[0079] As shown in FIG. 6, an embodiment of the present
disclosure further provides a sleep aiding service system
600, comprising: any sleep aiding device 101 as described
above; and a server 150. The server 150 includes the
receiving device 402, configured to receive physical sign
data and brainwave signal data of a user; the generating
device 406, configured to determine a sleep-awake degree of
the user according to the physical sign data and the brain-
wave signal data, and generate a display and play instruction
according to the sleep-awake degree of the user; and the
sending device 408, configured to send the display and play
instruction. For example, the sleep aiding device 101 and the
server 150 may communicate through a network 160; or, the
sleep aiding device 101 and the server 150 may directly
communicate with each other.

[0080] FIG. 7 is a schematic diagram of the sleep aiding
device 101 provided by an embodiment of the present
disclosure. The physical-sign detecting part 202 is an arm-
bearing physical-sign detecting part mounted on an outer
edge of a rest appliance 208 (for example, a sofa or a bed).
The brainwave detecting part 204 is provided in a pillow
shape. The display and play part 206 is provided in the
physical-sign detecting part 202. The display and play part
206 is configured to project onto a projection plane 702.

[0081] With reference to FIG. 8, the physical-sign detect-
ing part 202 includes a fixing sub-part 2026 and a physical-
sign detecting sub-part 2022 (e.g., an armlet). The fixing
sub-part 2026 fixes the armlet itself, and fixes the arm-
bearing physical-sign detecting part to the edge of the sofa
or the bed. A sensor 2024 is provided on the inner side of the
physical-sign detecting sub-part 2022. A signal amplifier
2062, a signal transceiver 2064 and a display device 2066 of
the display and play part 206 are all fixed to the physical-
sign detecting part 202.

[0082] With reference to FIG. 9, the pillow apparatus 2042
of the brainwave detecting part 204 is a headrest; the
brainwave detecting sub-part 2044 includes a frame 2046
(for example, a head frame) and a brainwave detecting
electrode 2048 fixed onto the head frame. When the user is
lying down, his/her head is laid on the headrest and the head
frame is worn, so that the brainwave detecting electrode in
the head frame is in contact with the user’s scalp to acquire
his/her brainwave signal data.

[0083] In summary, the sleep aiding device and the
method thereof, the server and the method thereof, and the
sleep aiding system provided by the embodiments of the
present disclosure, are capable of automatically adjusting
the display mode and the play mode according to changes in
the sleep-awake degree of the user, so that both the display
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mode and the play mode match the user’s current sleep-
awake degree, to help the user fall asleep quickly, and
improve the sleep quality.

[0084] 1In the present disclosure, terms such as “first”,
“second” and the like used in the present disclosure do not
indicate any sequence, quantity or significance but only for
distinguishing different constituent parts. Also, the terms
such as “a,” “an,” or “the” etc., are not intended to limit the
amount, but indicate the existence of at least one. The terms
“comprises,” “comprising,” “includes,” “including,” etc.,
are intended to specify that the elements or the objects stated
before these terms and encompass the elements or the
objects and equivalents thereof listed after these terms, but
do not preclude the other elements or objects.

[0085] It is noted that, azimuth or positional relationships
indicated by terms such as “up” and “down” and so on, are
azimuth or positional relationships based on the drawings,
which are only to facilitate description of the embodiments
of the present disclosure and simplify the description, but
not to indicate or imply that the devices or components must
have a specific azimuth, or be constructed or operated in the
specific azimuth, which thus cannot be understood as a
limitation to the embodiments of the present disclosure.
Unless otherwise clearly defined and limited, terms such as
“Installed”, “coupled”, “connected” should be broadly inter-
preted, for example, it may be fixedly connected, or may be
detachably connected, or integrally connected; it may be
mechanically connected, or may be electrically connected; it
may be directly connected, or may be indirectly connected
via an intermediate medium. Those skilled in the art can
understand the specific meanings of the above-mentioned
terms in the embodiments of the present disclosure accord-
ing to the specific circumstances.

[0086] Obviously, those skilled in the art may modify the
disclosure in various ways without breaking away from the
spirits and scope of the disclosure. And so, if these changes
and variations of the disclosure also fall within the scope of
the claims or their equivalent technologies, the disclosure
intends to include these changes and variations.

[0087] What are described above is related to the illustra-
tive embodiments of the disclosure only and not limitative to
the scope of the disclosure; any changes or replacements
easily for those technical personnel who are familiar with
this technology in the field to envisage in the scopes of the
disclosure, should be in the scope of protection of the
present disclosure. Therefore, the scopes of the disclosure
are defined by the accompanying claims.

[0088] The present application claims the priority of the
Chinese Patent Application No. 2017103259223 filed on
May 10, 2017, which is incorporated herein by reference in
its entirety as part of the disclosure of the present applica-
tion.

1. A sleep aiding device, comprising:

a physical-sign detecting part, configured to detect physi-
cal sign data associated with a user;

a brainwave detecting part, configured to detect brain-
wave signal data associated with the user; and

a display and play part, configured to:

receive a display and play instruction, wherein the
display and play instruction is generated according to
at least one of the physical sign data and the brain-
wave signal data; and
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adjust at least one of a display mode and a play mode
of the sleep aiding device according to the display
and play instruction.

2. The sleep aiding device according to claim 1, further
comprising a rest appliance.

3. The sleep aiding device according to claim 1, wherein:

the physical-sign detecting part includes a physical-sign

detecting sub-part; and

the physical-sign detecting sub-part includes a sensor

configured for detecting the physical sign data associ-
ated with the user.

4. The sleep aiding device according to claim 3, wherein:

the physical-sign detecting part further includes a fixing

sub-part; and

the fixing sub-part is configured to fix the physical-sign

detecting sub-part to the physical-sign detecting part,
and fix the physical-sign detecting part to the rest
appliance.

5. The sleep aiding device according to claim 1, wherein:

the brainwave detecting part includes a pillow apparatus

and a brainwave detecting sub-part connected with the
pillow apparatus;

the brainwave detecting sub-part includes a frame and a

brainwave detecting electrode fixed to the frame; and
the brainwave detecting electrode is configured to detect
the brainwave signal data associated with the user.

6. The sleep aiding device according to claim 5, wherein:
the brainwave detecting sub-part sends the brainwave
signal data associated with the user to the server; or
the brainwave detecting sub-part sends the brainwave
signal data associated with the user to the display and
play part, and the display and play part sends the
brainwave signal data associated with the user to the

server.

7. The sleep aiding device according to claim 1, wherein
the display and play part includes a signal transceiver, a
display device and a player;

the signal transceiver is configured to send the physical

sign data after amplification processing to the server,
and receive the display and play instruction from the
server;

the display device is configured to activate and adjust the

display mode according to the display and play instruc-
tion, so that the display mode matches the physical sign
data and the brainwave signal data associated with the
user; and

the player is configured to activate and adjust the play

mode according to the display and play instruction, so
that the play mode matches the physical sign data and
the brainwave signal data associated with the user.

8. The sleep aiding device according to claim 7, wherein
the display device includes a projecting device or a display.

9. The sleep aiding device according to claim 7, wherein:

the display and play part further includes a signal ampli-

fier, and the signal amplifier is configured to perform

amplification processing on the physical sign data;

the display device is further configured to:

automatically rotate and detect a surrounding environ-
ment when activating the display mode; and

adjust brightness of a display image according to at
least one of brightness of the surrounding environ-
ment and the display and play instruction; and
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the player is further configured to:

adjust play content and play volume according to the
display and play instruction when activating the play
mode.

10. The sleep aiding device according to claim 9, wherein
content of the display image and the play content each
include at least one of pre-stored content, content obtained
through a network, and content played by a television.

11. The sleep aiding device according to claim 1, wherein
the physical sign data associated with the user includes at
least one of pulse signal data, body temperature data, or
blood pressure data associated with the user.

12. The sleep aiding device according to claim 1, wherein
the display and play instruction instructs at least one of
turning on or off of a display function, the content and a
source of a display image, brightness of the display image,
turning on or off of a play function, play content and its
source, or a play volume.

13. A sleep aiding method, used in the sleep aiding device
according to claim 1, comprising:

detecting physical sign data associated with a user;

detecting brainwave signal data associated with the user;

receiving a display and play instruction, wherein the
display and play instruction is generated according to at
least one of the physical sign data and the brainwave
signal data; and

adjusting at least one of a display mode and a play mode

of the sleep aiding device according to the display and
play instruction.

14. The sleep aiding method according to claim 13,
wherein before receiving the display and play instruction,
the method further comprises:

performing amplification processing on the detected

physical sign data;

sending the physical sign data after amplification process-

ing to a server; and

sending the brainwave signal data associated with the user

to the server.

15. A server, comprising:

a receiving device, configured to receive physical sign

data and brainwave signal data associated with a user;

a generating device, configured to determine a sleep-

awake degree associated with the user according to the
physical sign data and the brainwave signal data, and
generate a display and play instruction according to the
sleep-awake degree associated with the user; and

a sending device, configured to send the display and play

instruction.

16. A server-side sleep aiding service method, used in the
server according to claim 15, comprising:
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receiving physical sign data associated with a user;

receiving brainwave signal data associated with the user;

determining a sleep-awake degree associated with the
user according to at least one of the physical sign data
and the brainwave signal data;

generating a display and play instruction according to the
sleep-awake degree associated with the user; and

sending the display and play instruction.

17. A sleep aiding service system, comprising:

the sleep aiding device according to claim 1; and

a server, including:

a receiving device, configured to receive physical sign
data and brainwave signal data associated with a user;

a generating device, configured to determine a sleep-
awake degree associated with the user according to at
least one of the physical sign data and the brainwave
signal data, and generate a display and play instruction
according to the sleep-awake degree associated with
the user; and

a sending device, configured to send the display and play
instruction.

18. The sleep aiding device according to claim 2, wherein:

the physical-sign detecting part includes a physical-sign
detecting sub-part; and

the physical-sign detecting sub-part includes a sensor
configured for detecting the physical sign data associ-
ated with the user.

19. The sleep aiding device according to claim 2, wherein:

the brainwave detecting part includes a pillow apparatus
and a brainwave detecting sub-part connected with the
pillow apparatus;

the brainwave detecting sub-part includes a frame and a
brainwave detecting electrode fixed to the frame; and

the brainwave detecting electrode is configured to detect
the brainwave signal data associated with the user.

20. The sleep aiding device according to claim 2, wherein

the display and play part includes a signal transceiver, a
display device and a player;

the signal transceiver is configured to send the physical
sign data after amplification processing to the server,
and receive the display and play instruction from the
server;

the display device is configured to activate and adjust the
display mode according to the display and play instruc-
tion, so that the display mode matches the physical sign
data and the brainwave signal data associated with the
user; and

the player is configured to activate and adjust the play
mode according to the display and play instruction, so
that the play mode matches the physical sign data and
the brainwave signal data associated with the user.
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