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(57) ABSTRACT

A smart home security device includes a security device,
which is provided, in the interior thereof, with multiple
modules connected with a main control board. The main
control board allows an insertion trough provided in the
security device to be used in combination with a correspond-
ing expansion module in order to acquire detection signals
concerning a body temperature of a target body and tem-
perature and humidity in a manner of interference-reduced
manner with accuracy and signal transmission speed
increased. An infrared control module provided in the secu-
rity device is operable to drive a related electrical appliance
to have a family member well taken care of for smart home
caring.

8 Claims, 14 Drawing Sheets
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SMART HOME SECURITY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

This is a continuation-in-part of co-pending U.S. patent
application Ser. Nos. 15/133,236, 15/219,285, and 15/391,
856 respectively filed on Apr. 20, 2016, Jul. 26, 2016, and
Dec. 28, 2016, all being continuation-in-part applications of
U.S. patent application Ser. No. 14/258,029 filed on Apr. 22,
2014 (which is a continuation-in-part application of U.S.
patent application Ser. No. 13/220,720 filed on Aug. 30,
2011 and now U.S. Pat. No. 9,228,7310), which claim
foreign priority of Chinese Patent Application No.
201410089724.9 filed on Mar. 12, 2014 and is now U.S. Pat.
No. 9,571,712, and claiming foreign priority of Chinese
Patent Application Nos. 201410089724.8, 201510943772.3,
201610146308.6, 201611142151.6, respectively filed on
Mar. 12, 2014, Dec. 18, 2015, Mar. 15, 2016 and Dec. 12,
2016; U.S. patent application Ser. No. 15/391,856 being also
a continuation-in-part application of U.S. patent application
Ser. No. 15/011,646 filed on Jan. 31, 2016, which is now
U.S. Pat. No. 9,574,763 and is also a continuation-in part of
U.S. patent application Ser. No. 14/258,029, all U.S. Patent
Applications and U.S. Patents mentioned above being own
by the present Applicant.

TECHNICAL FIELD OF THE INVENTION

The present invention relates generally to a smart home
security device, which comprises a main control board
arranged in the interior of the device and connected to a
detection module that detects a surrounding environment, an
image-capturing module that captures an image, an assis-
tance module that provides a reminder, and an expansion
module that provides easy connection so that upon inspec-
tion and detection of a housing environment, automatic
connection is made to peripheral household electrical appli-
ances for controlling the operations thereof to perfect sutr-
veillance and security of the living environment.

DESCRIPTION OF THE PRIOR ART

Nowadays, the light-emitting diode (LED) technology is
getting mature in various applications, and in addition to the
development of techniques regarding energy saving and
lighting, manufacturers also focus on the development of
styles and functions of LED related devices available in the
market to provide multiple functions associated therewith.
One of the hottest applications is concerned about products
that combine the Wi-Fi technology that has been quite
mature for target monitoring through remote operations.
Most of the families have elder family members or young
children. Most of the adults have to leave home for working
and it is generally not possible for them to watch and take
care of these family members from time to time. Although
attendants for the elders and/or young children may be
available, the cost may not be affordable to all the families.

Products of the kind discussed above generally have
individual specifications according to model and function-
ality thereof. In order to add or remove certain features for
products to be sold in different areas, manufacturers often
need to re-design the entire product. In addition, the com-
pound products having multiple functions involve relatively
complicated designs in respect of operations and firmware
maintenance thereof and this often causes troubles to users
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in general uses of these products. In view of the above
problem, the present invention is made to help alleviate or
overcome such problems.

SUMMARY OF THE INVENTION

The present inventor has been working in the field of
research and manufacture of camera based surveillance
techniques and have obtained a number of US patents in the
field, including U.S. Pat. Nos. 9,228,731; 9,571,712; 9,429,
517; 9,460,595; 9.472,070; 9,560,712; 9,574,763; and
9,709,255 and have been continuously devoted in the devel-
opment of products in response to user’s experiences and
feedbacks of products of this kind with additional US Patent
Applications filed subsequently, including U.S. patent appli-
cation Ser. Nos. 15/391,856; 15/219,285; and 15/133,236 for
making the techniques so developed more popular and more
widely used.

Prior art documents in this field is known. For example,
US Patent Publication No. 2008/0177646 Al discloses a
work site remote monitoring and employee time tracking
system, wherein image of surveillance, together with on-site
biometric scanning data, is transferred through a network to
a management end in order to determine the movement and
behavior of the employees for the purpose of management.
Such a system needs an additional device used in combina-
tion therewith and involves human labor in the use thereof.
Further, Japanese Patent Applicant No. 2012-22579 dis-
closes an LED lighting device in which a standing wave
radar is included for detecting the distance and biological or
physiological conditions of a human body for driving a light
source and an alarm, and is applicable to buildings, trans-
portation vehicles, and even roads. However, a major draw-
back is that efficient and accurate detection of abnormality
of a human body 1s generally not available and the range of
detection is generally short, so that the applicability thereof
to a household or interfering environment may not be
practical.

Products that are provided with application of modern
technology have been developed, for at least some of them,
toward artificial intelligence (Al) involved applications,
such as Amazon Echo and Google Home that are currently
available in the market and are both products concerning
smart housekeeping. However, these products provide func-
tionality that generally concerns integration and search of
information, for building a device-interconnected applica-
tion environment through connection and instruction trans-
mission with other devices and equipment.

It is possible to build a household surveillance and
protection environment with such smart housekeeping
devices. Firstly, novel household electrical appliances that
involve built-in WIFI connection and Bluetooth operation
must be provided in the household environment and addi-
tional sensors, as well as a large amount of wires, are
necessarily built, not to mention additional operation of
installation, connection, and definition of the sensors and
settings of surveillance software, as well as issues concern-
ing compatibility. This is a project require a large amount of
labor and time and is certainly not easy for general consum-
ers.

Thus, the present invention provides a smart home secu-
rity device, which uses a main control board to connect
multiple modules for integration of driving operation and the
security device is provided with an insertion trough to allow
for an expansion module that is provided for external
connection to connect to the main control board, so as to
allow a user to make a desired combination in an easy way



US 10,288,277 B2

3

for easy installation in a site where household lighting is
necessary and the expansion function and subsequent main-
tenance can be made easily.

The present invention provides a smart home security
device, which comprises: a security device, in which a main
control board is provided and the main control board is
connected to an image-capture module, an assisting module,
a power supply module, a LED module, and at least one or
more than one insertion trough and expansion module
arranged inside the security device, wherein each module is
connectable with the main control board for being driven to
operate so that the security device of the present invention
may conduct detection of a target body and the surrounding
environment to then control the operation of an electrical
appliance corresponding thereto.

The present invention uses the main control board to
connect and control the modules thereby making it easy for
installation in a necessary site in a household environment,
wherein through the arrangement of the expansion module
for easy insertion to establish connection with the security
device, function of expansion and subsequent maintenance
are made easy.

The foregoing objectives and summary provide only a
brief introduction to the present invention. To fully appre-
ciate these and other objects of the present invention as well
as the invention itself, all of which will become apparent to
those skilled in the art, the following detailed description of
the invention and the claims should be read in conjunction
with the accompanying drawings. Throughout the specifi-
cation and drawings identical reference numerals refer to
identical or similar parts.

Many other advantages and features of the present inven-
tion will become manifest to those versed in the art upon
making reference to the detailed description and the accom-
panying sheets of drawings in which a preferred structural
embodiment incorporating the principles of the present
invention is shown by way of illustrative example.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic view of the present invention.

FIGS. 1A and 1B are schematic views showing details of
parts of FIG. 1 as indicated by phantom lines linking thereto.

FIG. 2 is a perspective view of the present invention.

FIG. 2A is a cross-sectional view showing a circled part
of FIG. 2.

FIG. 3 is a block diagram of the present invention.

FIG. 4 is a schematic view showing a second embodiment
of the present invention.

FIG. 5 is a schematic view showing a third embodiment
of the present invention.

FIG. 6 is a schematic view showing a fourth embodiment
of the present invention.

FIG. 7 is a schematic view showing a fifth embodiment of
the present invention.

FIG. 8 is a schematic view showing a sixth embodiment
of the present invention.

FIG. 8A is a cross-sectional view showing a circled part
of FIG. 8.

FIG. 9 is a schematic view showing a seventh embodi-
ment of the present invention.

FIG. 9A is a schematic view showing details of a part of
FIG. 9 as indicated by a phantom line linking thereto.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The following descriptions are exemplary embodiments
only, and are not intended to limit the scope, applicability or
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configuration of the invention in any way. Rather, the
following description provides a convenient illustration for
implementing exemplary embodiments of the invention.
Various changes to the described embodiments may be made
in the function and arrangement of the elements described
without departing from the scope of the invention as set forth
in the appended claims.

Referring to FIGS. 1-3, a security device (10) is shown,
which comprises a main control board (20) arranged in an
interior thereof. The main control board (20) is further
provided, in the interior thereof, with artificial intelligence
(201) and a central processor (202). The artificial intelli-
gence (201) processes and identifies detection signals sup-
plied from detector units and information related to image
recognition, facial recognition, and audio recognition and
information related to computation, analysis, and conver-
sion, and is operated in combination with the main control
board (20) to transmit instructions to an assisting module
(23), a wireless communication module (24), and an infrared
control module (29) for operations thereof. The main control
board (20) is further connected to a power supply module
(203).

The main control board (20) is connected to an image-
capture module (21), a detection module (22), an assisting
module (23), a power supply module (203), a light-emitting
diode (LED) module (25), and at least one or more than one
insertion trough (26) and expansion module (27) for inser-
tion and/or removal of expansion function, which are
arranged and included in the interior of the security device
(10).

The image-capture module (21) receives a signal from the
main control board (20) and possesses a function of facial
recognition to carry out a surveillance operation. The image-
capture module (21) comprises multiple lenses (212) to
make a full view of 360 degrees in order to provide a
dead-zone-free surveillance range, or may alternatively
comprise one single lens (212), which may achieve what is
desired through a built-in structure for rotation or may
alternatively be embodied as a wide-angle lens, but is not
limited to the above-described ways of embodiment. The
image-capture module (21) may be further connected to a
memory card slot (211), and the memory card slot (211) is
arranged on a location at an outer side of the security device
(10) for easy access by a user for insertion and removal
purposes.

The detection module (22) receives a signal from the main
control board (20) to have the security device (10) carry out
detection of conditions of the surrounding environment and
transmits a detection signal to the main control board (20).
The detection module (22) may comprises a function of
detecting human body functionality and may also comprises
elements for other types of detection of the surrounding
environment and allows for addition and removal of the
fanctions thereof for adjustment as desired.

The assisting module (23) receives a signal from the main
control board (20) to activate a function of assistance. The
assisting module (23) is made up of multiple indicators,
alarm lights, and a speaker and a microphone, which are
respectively operable with the detector units and the main
control board (20) so as to provide reminders or alarms
through sound and flashing light when the environment
changes or problems of body functions of family members.

The power supply module (203) receives a signal from the
main control board (20) and the power supply module (203)
is connectable with an external power supply and is also
connected to a chargeable battery for use in a condition of
insufficiency of power of the main control board (20).
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The LED module (25) receives a signal from the main
control board (20) to allow the security device (10) to carry
out a lighting operation. The LED module (25) can be of
single warm light, single cold light, or collective side-by-
side arrangement of warm light and cold light, or a mixture
unit of red, green. and blue light. The main function of the
LED is lighting and no limit is imposed to the arrangement
thereof.

The insertion trough (26) is provided with a pin insertion
hole (272), and the expansion module (27) comprises a pin
terminal (271), such that the insertion trough (26) is con-
nectable with the expansion module (27) to allow the main
control board (20) to transmit a signal through the insertion
trough (26) to activate the operation of the expansion
module (27). In a preferred embodiment of the present
invention, a body temperature detector unit (225) and a
temperature/humidity detector unit (226) are respectively
installed in independent expansion modules (27) for use.
This is because the operation of the LED module (25)
arranged in the security device (10) may cause transfer of
heat through a shell thereof and air flow and such heat would
affect detector units that are sensitive. This arrangement
helps block interference caused by the heat source to thereby
reduce errors of detection data and maintain the best result
of accuracy and functionality. The expansion module (27)
may be modified, through substitution of components
thereof/therein to change to a smoke detector unit (222)
and/or a gas detector unit (223), and/or a biological recog-
nition unit (221), which may be used in combination with
different types of light fixtures or light configurations, or
alternatively, the LED module (25) may be installed by
means of the expansion module (27) to provide the security
device (10) of the present invention with flexibility of
including or not including a function of lighting to suit the
best need of the surrounding environment as desired by a
user.

The detection module (22) comprises: a biological rec-
ognition unit (221) that detects parameters of a target body
(30) including position, heartbeat, and heart rate. The target
body (30) can be a user of various ages in the surrounding
environment, such as a child or an elder person, or even a
pet. The module is embodied as a Doppler radar that
acquires data through frequency of amplitude. The biologi-
cal recognition unit (221) is generally not affected by the
material that makes the security device (10) and can be
hidden in the interior so that outside appearance can main-
tain good looking,

More specifically, the target body (30) relies on the
biological recognition unit (221) to conduct an operation
that is based on a moving signal of a high frequency band of
a breath signal so that when a breath signal is identified and,
based on a moving signal, it is identified according to a
resident moving within a fixed period of time that the
resident is in an abnormal condition. Thus, based on stand-
ing wave analysis, detection range can be expanded and high
accuracy of detecting abnormality can be achieved. Infor-
mation obtained with such detection can be transmitted back
to the main control panel (3) to be recorded so that in case
of abnormality, images and information so detected can be
transmitted to a hospital to obtain remote emergent medical
treatment instructions to thereby provide a certain degree of
effectiveness for surveillance of the elder and young home
members. During the process, temperature information of
the target body (30) transmitted from the body temperature
detector unit (225) to the main control board (20) may be
integrated to provide assistance for determining the physi-
ological condition.
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Also provided are a smoke detector unit (222) for detect-
ing/inspecting smoke outside the security device (10), a gas
detector unit (223) for detecting/inspecting harmful gases
outside the security device (10), an air detector unit (224) for
detecting/inspecting the content of suspension particles in an
environment outside the security device (10), a body tem-
perature detector unit (225) for detecting/inspecting a body
temperature of a family member staying in the environment
outside the security device (10), and a temperature/humidity
detector unit (226) for detecting/inspecting a temperature
and/or humidity in the environment outside the security
device (10). All these units are connected to the main control
board (20), so that the main control board (20) may control
transmission of signal associated with each of the units to
drive and active a corresponding function.

The temperature/humidity detector unit (226) may detect
data of temperature and moisture content in the present
environment and the detected data are fed back to the
artificial intelligence (201) of the main control board (20) for
processing and a message in response thereto is transmitted
by the main control board (20) to a wireless device.

The assisting module (23) comprises: a gas alarm indi-
cator (231), an air quality indicator (232), a smoke alarm
indicator (233), and a body temperature reminder indicator
(234).

The gas alarm indicator (231) is connected to and oper-
able in combination with the gas detector unit (223) to
detect/inspect if harmful gases (such as nitrogen monoxide,
methane, propane, isobutene, natural fossil fuel vapors) are
present in a detection range and is normally ON as a normal
operation condition. In case of power outage and shortage of
power supply, flashing light is emitting and is of priority of
activation in order to prevent severe catastrophes of fire and
gas explosion to ensure security of household environment.
During the process, the main control board (20) may be set
in operation to drive a speaker (282) of an audio module (28)
and the gas alarm indicator (231) to issue alarms.

The air quality indicator (232) is operable in combination
with the air detector unit (224) to detect/inspect particulate
matter (PM) or suspension particles in air and to transmit
related data, through connection of the main control board
(20) with the wireless communication module (24), to a
wireless device preset by a user, while the air quality
indicator (232) is operable to emit, in a persistent way for a
long period of time, light of different colors to indicate the
air quality, wherein blue indicates a normal condition,
yellow indicate an intermediate condition, and red indicates
the worst condition. The displayed color of light can be
changed according to practical production requirement and
is not to the colors discussed.

The smoke alarm indicator (233) is operable in combi-
nation with and connected to the smoke detector unit (222)
to emit a flashing reminder according to a condition of
detection, or to drive, through the main control board (20),
the speaker (282) of the audio module (28) to issue alarm.
The smoke alarm indicator (233) is of a normal ON condi-
tion as a normal operation thereof.

The body temperature reminder indicator (234) is oper-
able in combination with and in connection with the body
temperature detector unit (225) for measurement of body
temperature of a family member such that a reminder or
alarm is issued when the measured data is greater than a
normal temperature and to transmit notification to a hand-
held devices of family members when the measured body
temperature of the family member is higher than a normal
temperature and/or exceeds a preset threshold. After a lapse
of predetermined period of time, if the body temperature of
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the family member is still higher than the normal tempera-
ture, then a more significant reminder through indication
light is provided so that the physical condition of the family
member can be effectively monitored. The body temperature
detector unit (225) is also operable to activate the image-
capture module (21) to can out videotaping or image cap-
turing,

The detection module (22), the assisting module (23), and
the image-capture module (21) arranged in the security
device (10) can be selected to install with just one single
module or multiple modules are installed. In addition the
detector units included in the detection module (22) can be
increased or decreased for the number thereof involved
according to practical requirement of production and the
number actually involved is not specifically constrained.

The main control board (20) is structured to include the
artificial intelligence (201) and a plurality of chips for
ancillary purpose and storage of data in order to process the
full-view image acquired with the image-capture module
(21) so as to determine the conditions of the environment
and a predetermined family member and to provide settings
and connection for corresponding handling operations and to
drive the corresponding functions to proceed. For example,
the operation may be to determine if the condition of the
environment is normal and the current situation of the family
member. If the recording data of the family member of the
environment show a significant variation, then image cap-
turing, facial recognition, and videotaping are carried out
and, even more, corresponding audio alarm or alarm light
may be activated and communication with other family
members may be made or sending rescue request to emer-
gency handling agency or facility.

The security device (10) is further provided therein with
a wireless communication module (24), an audio module
(28), and an infrared control module (29). The wireless
communication module (24) is operable with WIFIL, LIF],
Bluetooth, Z-WAVE, ZigBee, or other wireless communi-
cation techniques for transmission to external devices, such
as a tablet computer, a smart phone, a vehicle connection
network, a handheld device, or a wearable device. The audio
module (28) is provided with a microphone (281) and a
speaker (282) for the purposes of audio recognition and
input and output of sounds so that oral instruction given by
a target body (30) can be made to the main control board
(20) to have the security device (10) establish connection
with electrical appliance to conduct a corresponding opera-
tion. The infrared control module (29) provides transmission
and receiving through infrared signals, audio or wireless
control for connection with the detection module (22) to
automatically control household electrical appliances, such
as air-conditioner, air purifier, dehumidifier, television, and
light, so that light can be automatically turned on when a
user enters a living room and other electrical appliances so
connected may be activated according to settings made by
the user. When the user leaves, the light and the electrical
appliances so connected are automatically shut down. The
activation of the electrical appliance is primarily based on ad
controlled by the main control board (20) for activation;
however after the electrical appliance (40) is activated, if the
target body (30) gives oral instruction to the audio module
(28) to control the electrical appliance (40), then the oral
instruction may take priority over the main control board
(20) to ease the operation of being controlled by the user.

In a second embodiment of the present invention, a
security device (10) that is positionable on a desk or a table
is provided, which may comprises components similar to
those described in the previous embodiment, but with the
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speaker (282) of the audio module (28) being moved to
arranged at a lower portion of the security device (10) and
the LED module (25) being arranged a location above the
speaker. The gas alarm indicator (231), the air quality
reminder indicator (232), the smoke alarm indicator (233),
and the body temperature reminder indicator (234) of the
assisting module (23) are set at a circumferential area of a
top of the security device (10) such that an annular light is
formed along the circumference, or multiple individual
lights may be provided for displaying and indication, in
order to allow the user to recognize if the current environ-
ment and the target body (30) have abnormal conditions, and
is not limited to the style of arranging lighting along the
circumference. The security device (10), as compared to the
primary embodiment provided previously, is modified just
for the outside appearance and thus no repeated description
is necessary. The LED module (25) may be omitted so that
the security device (10) of the second embodiment allows a
user to selectively between two types one with lighting and
the other without lighting.

In a third embodiment of the present invention, a desk
lamp is provided, which comprises components that are
similar to the those of the previous embodiments, but the
image-capture module (21), the detection module (22), and
the assisting module (23) are moved to a circumference of
the security device (10), wherein on the outer side of the part
where each detection and recognition unit of the detection
module (22) are arranged, indicators and alarm lights asso-
ciated therewith are provided to allow institutive observation
and identification of the information provided thereby,
wherein only the air quality indicator (232) is operable for
independent displaying for the functionality is used for
regular condition, and the LED module (25) is embodied as
a regular LED light bulb mounted atop the security device
(10). The other operations are generally the same so that no
repeated description is necessary.

In a fourth embodiment of the present invention, a wall-
mounted light is provided, which comprises components
that are similar to the those of the previous embodiments,
but a difference of the security device (10) is that the
assisting module (23) is directly mounted and included in a
LCD display panel (235) mounted in a lower portion of the
security device (10) for displaying. The LCD display panel
(235) can be touch-controllable and connected to the main
control board (20), of which the corresponding operations
are similar to those of the preferred embodiment described
above as being driven and controlled through collaborate
operations of the main control board (20) and the artificial
intelligence (201) and the central processor (202) included
therein, but just involved with the LCD display panel (235)
to improve operation easiness for the user. The LCD display
panel (235) is provided on an outer perimeter with the air
quality indicator (232) for displaying the current environ-
ment condition. The LCD display panel (235) may be
replaced with different types of displays, such as an LED
display or an OLED (Organic Light-Emitting Diode), and no
specific limitation is imposed. A fifth embodiment of the
present invention is similar to the fourth embodiment, but
just with the LED module (25) is omitted from the security
device (10) to provide an additional model as an option for
the user.

In a sixth embodiment, as shown in FIG. 8, components
are similar to those of the preferred embodiment of the
present invention and a difference is that the locations of the
components that are originally arranged in inner and outer
portions (or inner and outer layers) are modified such that
the inner portion or inner layer includes the LED module
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(25), while the image-capture module (21), the detection
module (22), and the assisting module (23) are moved to the
outer portion or the outer layer. The purpose of the modi-
fication is to concentrate lighting of the LED module (25) on
the center, while the modules of the outer layer may be made
more flexibile in the operation, functionality, achievable
purposes, and use thereof through the expansion module
(27), repeated description being omitted herein. A seventh
embodiment of the present invention is shown in FIG. 9 and
has a structure similar to the previous embodiment but with
the expansion module (27) being arranged, in the form of the
LED module (25). at the center of the entire structure so that
when there is no need for lighting, direct withdrawal of the
expansion module (27) can be made, but with the other
operations of surveillance being preserved, whereby the
target body (30) may take activity under a secured condition.
This is a simple modification of the previously described
structure and repeated description will be omitted.

In summary, the present invention provides a smart home
security device, wherein through multiple detection modules
(22) arranged in the interior thereof, information acquired
can be transmitted to the main control board (20) arranged
inside the security device (10) so that through corresponding
connection of the wireless communication module (24), the
infrared control module (29), and the LED module (25),
electrical appliances (40) can be connected and thus in
respect of the physiological condition of a target body (30)
and based on the artificial intelligence (201) and the central
processor (202) to have the electrical appliance and the
information so acquired improved in respect of the response
thereof, predicting habits and preference of the target body
(30) to built up associated operation, making the application
to smart home more versatile and vivid.

It will be understood that each of the elements described
above, or two or more together may also find a useful
application in other types of methods differing from the type
described above.

While certain novel features of this invention have been
shown and described and are pointed out in the annexed
claim, it is not intended to be limited to the details above,
since it will be understood that various omissions, modifi-
cations, substitutions and changes in the forms and details of
the device illustrated and in its operation can be made by
those skilled in the art without departing in any way from the
claims of the present invention.

I claim:

1. A smart home security device, which is operable to
drive multiple the target body and electrical appliances,
comprising:

a security device;

a main control board arranged inside the security device,

the main control board being connected to an image-
capture module, a detection module, an assisting mod-

ule, a power supply module, a light-emitting diode 55

(LED) module, and at least one or more than one
insertion trough and expansion module for insertion
and removal of expansion function arranged inside the
security device;

the image-capture module receiving a signal from the
main control board to carry out a surveillance opera-
tion;

the detection module for making the security device carry
out detection of a surrounding environment and trans-
mitting a detection signal to the main control board,

the assisting module for receiving a signal from the main
control board to activate an auxiliary function;

10

the LED module for receiving a signal from the main
control board to have the security device carry out a
lighting operation;
the insertion trough being operable in combination with
5 one expansion module for connection such that the
insertion trough transmits a signal of the main control
board to activate an operation of the expansion module;
wherein the detection module further comprises:
a biological recognition unit that detects position,
heartbeat, and heart rate of a target body;
a smoke detector unit that detects smoke outside the
security device;
a gas detector unit that detects a harmful gas outside the
security device;
an air detector unit that detects contents of particulate
matter in an environment outside the security device;
a body temperature detector unit that detects a body
temperature of the target body in an environment
outside the security device; and
a temperature/humidity detector unit that detects a
temperature and a humidity level of an environment
outside the security device, these units being con-
nected to the main control board so that the main
control board controls a signal transmitted from each
of the units to drive a corresponding function.
2. The smart home security device according to claim 1,
wherein the assisting module further comprises:
a gas alarm indicator;

10
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39 an air quality indicator;
a smoke alarm indicator; and
a body temperature reminder indicator, these indicators
being operable in combination with information
35 acquired with the detection module and transmitted to

the main control board for identification and determi-
nation to emit light for displaying and remaindering.

3. The smart home security device according to claim 1,
wherein the expansion module further comprises a body
temperature detector unit connected to the main control
board to detect a body temperature of a target body in the
surrounding environment of the security device and trans-
mitting a detection signal to the main control board.

4. The smart home security device according to claim 1,
wherein the expansion module further comprises a tempera-
ture/humidity detector unit connected to the main control
board to detect temperature and humidity of the surrounding
environment outside the security device and transmitting a
detection signal to the main control board.

5. The smart home security device according to claim 1,
wherein the expansion module allows for an LED module to
be alternatively installed in the expansion module for con-
nection with the main control board.

6. The smart home security device according to claim 1,
wherein the security device further comprises:

an LCD display panel having operation of touch control

and displaying and being arranged outside the security
device and connected to the main control board to
receive and transmit a signal from and to the main
control board; and

an air quality indicator arranged along a perimeter of the

LCD display panel.

7. The smart home security device according to claim 1,

65 wherein the detection module, the assisting module, and the
image-capture module are each arranged with a single one or
multiple ones.

40

60
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8. The smart home security device according to claim 1,
wherein the detection module is increased or decreased in
number according production requirement.

* % % ok &

12



patsnap

EREW(OF) BRERBRMHRE
DFH(RE)S US10288277 NIF(AEH)A 2019-05-14
RiES US15/817276 FigH 2017-11-19

RE(EFR)AGE) B, T &

HAREEANROAGE) K, FE

HRIZBA CHEN KAIPO
£BA CHEN, KAIPO
IPCH%S A61B5/00 HO4N7/18 F21V33/00 A61B5/0205 HO4N5/232 H04N5/225 G08B21/04 G08B7/06 G08B21

/14 G08B17/00 F21Y115/10

CPCH %S F21V33/0076 A61B5/0205 F21V33/0064 F21V33/0068 G08B21/0492 HO4N5/2253 HO4N5/2256 H04N5
/2257 HO4N5/23216 H04N5/23219 HO4N5/23238 H04N7/183 A61B5/002 Y04S520/228 A61B5/0022
A61B2505/07 F21V33/0052 F21Y2115/10 G08B7/06 G08B17/00 G08B21/043 G08B21/14 Y04S20/227

RIEHRI(IF) ME , BC.

LR 201611142151.6 2016-12-12 CN
H A 20 FF 3R US20180091715A1

SAERaELE Espacenet

BE@®F)

—HEERERPBEE , AFRLEE , FRRL B ELNDEES
SEEENS MER, IRERATRSRBEFRENEABSH o, = 2 N
Rty BERESER | SENRTFHE 05 RIKEE T B ks 48 N = 231
AEEASENRNES, BEASSARRELN, ReRBERRM e s 2
HOLT SNBSS TR AESUR AR O B B8 | DU SREER R 12 51 2 IR TR
DATFEERETE.



https://share-analytics.zhihuiya.com/view/393281e1-85e3-4cd0-a566-d9431b7ba8ad
https://worldwide.espacenet.com/patent/search/family/061686834/publication/US10288277B2?q=US10288277B2

