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(54) ELECTRONIC TARGET WITH MEMS SENSOR

(57) The electronic target includes a main member
(1) having a target base (11) and a front plate (12), a
power element (2) inside the target base (11), a main
control device (3) inside the target base (11) and elec-
trically connected to the power element (2), a MEMS
sensor device (4) behind the front plate (12) and elec-
trically connected to the main control device (3), and a
wireless control device (5) mounted on and electrically
connected to the main control device (3). By leveraging

the MEMS sensor device (4) and the power element (2),
the assembly and deployment of the electronic target
becomes straightforward and less susceptible to da-
mage. Moreover, the use of wireless communications
relieves limitation by the venue and reduces susceptibil-
ity to interference. This simplifies the configuration and
setupprocess for interactionsbetween targets,achieving
increased variability in shooting modes and enhancing
entertainment or training effectiveness.
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Description

BACKGROUND OF THE INVENTION

(a) Technical Field of the Invention

[0001] The present invention is generally related to
electronic targets, and more particular to an electronic
target utilizing a MEMS (Micro Electro Mechanical Sys-
tems) sensor.

(b) Description of the Prior Art

[0002] The electronic target is the core of shooting
training systems. During combat simulations or survival
games, the size of the electronic target can affect its
positioning on different-shaped targets. The weight of
the electronic target can also influence the types of
targets it can be applied to (i.e., fixed or suspended
targets). The quality of the electronic target’s sensors
can impact the accuracy of training results. The durability
andpower consumptionof theelectronic target’s sensors
can affect the setup cost of the system. All of the above
issues are closely related to the electronic target’s sen-
sors. Amongmany types of sensors, themost effective in
addressing thementioned issuesareMEMS (MicroElec-
tro Mechanical Systems) sensors. Unfortunately, there
has been no integration of MEMS sensors into electronic
targets.
[0003] As the name suggests, the electronic target
requires electrical power to operate, resulting in exposed
electrical wires. These exposed wires are susceptible to
damage from bullets. Moreover, depending on the loca-
tion and setting of the electronic target, especially in
outdoor environments, there may be a need to lay out
long electrical wires, which can be quite inconvenient.
[0004] Furthermore, depending on the training or gam-
ing modes, there is often a need for communication
between different electronic targets. The common ap-
proach is to use a server as an intermediary to relay
signals between electronic targets via network or Blue-
tooth connections. However, network signals become
weaker in remote areas and are susceptible to obstruc-
tion anddistance limitations.Moreover, both network and
Bluetooth connections are easily susceptible to interfer-
ence.
[0005] Therefore, the aforementionedelectronic target
faces the following problems and deficiencies that need
improvement:

Firstly, using ordinary sensors in conjunctionwith the
electronic target results in heavy weight and large
volume, complicating their integration and increas-
ing manufacturing costs.
Secondly, the exposed electrical wires are prone to
damage, and due to venue requirements, there is a
need to lay out long electrical wires.
Thirdly, communication between electronic targets

relies on a server, leading to a loss of responsive-
ness, and the issues of weak network and Bluetooth
signals in remote areas, susceptibility to obstruction,
and distance limitations.

SUMMARY OF THE INVENTION

[0006] A main objective of the present invention is to
integrateMEMSsensordevices into theelectronic target,
taking advantage of the small size, light weight, low
power consumption, durability, affordability, and stable
performance of MEMS sensor devices. This integration
simplifies the deployment process of the electronic tar-
gets and reduces the overall setup cost.
[0007] Anothermajor objectiveof thepresent invention
is to incorporate a wireless control device, enabling the
electronic target tohavewireless signal transmissionand
reception capabilities. This enhancement ensures more
real-time interaction between targets, using radio waves
in the frequency range of 868MHz to 1GHz. This com-
munication method allows for stable signal transmission
without being limited by distance or geographical factors,
providing a consistent and reliable communication qual-
ity.
[0008] Anothermajor objectiveof thepresent invention
is to employ a power element instead of external power
supply, eliminating the need for external wiring. This
simplifies the assembly process, lowers the setup over-
head, and eliminates the risk of wire damage.
[0009] Anothermajor objectiveof thepresent invention
is to utilize the combination of MEMS sensor device,
power element, and wireless control device to facilitate
the interaction between targets and simplify the overall
setup process. This leads to an increased variety of
shooting modes and enhances the entertainment value
and training effectiveness.
[0010] To achieve the aforementioned objectives, the
electronic target of the present invention includes the
following components: a main member having a target
base and a front plate, a power element inside the target
base, a main control device inside the target base and
electrically connected to the power element, a MEMS
sensor device behind the front plate and electrically
connected to the main control device, and a wireless
control device mounted on and electrically connected
to the main control device. The wireless control device
includes a radio transmitter for transmitting wireless sig-
nals and a radio receiver for receiving wireless signals
from another electronic target. The wireless signals op-
erate within the frequency range of 868MHz to 1GHz.
[0011] As the power element directly supplies power to
electronicmodules like themain control device, the need
for external wiring for the electronic target is removed.
This simplifies the installation process and removes the
limitations on the configuration of the electronic target
due topowersource location.Additionally, theabsenceof
external wiring prevents damage to the wires caused by
stray bullets. Moreover, the adoption of MEMS sensor
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device as the sensor in the present invention offers the
advantages of compact size, lightweight, and low power
consumption, which not only facilitates easy setup but
also contributes to reducing weight and size, making it
more convenient for placement and enhancing overall
durability. Furthermore, the useofwireless control device
as a communication bridge between electronic targets
allows for real-time interaction. When the MEMS sensor
device detects that the front plate has been hit and
transmits the hit information to the main control device,
it can not only output the corresponding reaction control
signal based on a preset mode for the hit but also directly
send the corresponding action control signal to another
electronic target via the radio transmitter. The latter can
then receive and execute the corresponding action con-
trol signal through its radio receiver, without the need for
additional signal transmission through a server, ensuring
better real-time performance. Moreover, the wireless
control device operates within a frequency range that
is distinct from network signals, reducing the suscept-
ibility to interference. The characteristics of this fre-
quency range, such as wide transmission coverage
and resistance to signal degradation due to distance or
terrain, ensure stable signal delivery and enhance the
quality of communication. Coupled with the cost-effec-
tiveness and stable performance of the MEMS sensor
device, the electronic target provides more flexibility in
setting up shooting modes, minimizing constraints re-
lated to cost, distance, location, and venue, thereby
offeringan improvedentertainment experienceand train-
ing efficiency.
[0012] As described, the electronic target of the pre-
sent invention is able to overcome the drawbacks of
conventional electronic targets, such as their inability
to reduce weight and size, complicated integration pro-
cesses, increased manufacturing costs, susceptibility to
wire damage, intricatewire arrangements, poor real-time
communication between targets, and limitations related
to venue and distance. The present invention, therefore,
achieves practical advancements that address these
issues and provides the mentioned advantages.
[0013] The foregoing objectives and summary provide
only a brief introduction to the present invention. To fully
appreciate these and other objects of the present inven-
tion aswell as the invention itself, all of whichwill become
apparent to those skilled in the art, the following detailed
descriptionof the inventionand the claims shouldbe read
in conjunction with the accompanying drawings.
Throughout the specification and drawings identical re-
ference numerals refer to identical or similar parts.
[0014] Many other advantages and features of the
present invention will become manifest to those versed
in the art upon making reference to the detailed descrip-
tion and the accompanying sheets of drawings in which a
preferred structural embodiment incorporating the prin-
ciples of the present invention is shown by way of illus-
trative example.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015]

FIG 1 is a perspective and transparent diagram
showing an electronic target according to a first
embodiment of the present invention.
FIG 2 is a perspective breakdown diagram showing
the electronic target of FIG 1.
FIG 3 is a perspective diagram showing a scenario
that the electronic target of FIG 1 is deployed.
FIG. 4 is a perspective diagram showing a scenario
that two electronic targets of FIG. 1 are deployed.
FIG. 5 is a perspective and transparent diagram
showing an electronic target according to a second
embodiment of the present invention.
FIG. 6 is a perspective breakdown diagram showing
an electronic target according to a third embodiment
of the present invention.
FIG. 7 is a perspective and transparent diagram
showing an electronic target according to a fourth
embodiment of the present invention.
FIG. 8 is a sectional diagram showing the electronic
target of FIG. 7.
FIG. 9 is a perspective diagram showing the assem-
bly of the electronic target of FIG 7.
FIG. 10 is a perspective and transparent diagram
showing an electronic target according to a fifth
embodiment of the present invention.
FIG. 11 is a perspective and transparent diagram
showing an electronic target according to a sixth
embodiment of the present invention.
FIG. 12 is a perspective diagram showing a scenario
that two electronic targets of FIG. 11 are deployed.
FIG 13 is a perspective and transparent diagram
showing an electronic target according to a seventh
embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0016] The following descriptions are exemplary em-
bodiments only, and are not intended to limit the scope,
applicability or 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 embodi-
ments may be made in the function and arrangement of
the elements describedwithout departing from the scope
of the invention as set forth in the appended claims.
[0017] As shown in FIGS. 1 to 4, an electronic target
according to a first embodiment of the present invention
includes the following components.
[0018] The electronic target includes a main member
1, which is composed of a hollow target base 11 and a
front plate 12 joined to a front opening of the target base
11.
[0019] The electronic target also includes a power
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element2housed inside the target base11. In thepresent
embodiment, the power element is a single use battery.
[0020] The electronic target further includes a main
control device 3 housed inside the target base 11 and
electrically connected to the power element 2.
[0021] There is a MEMS sensor device 4 configured
behind the front plate 12 and electrically connected to the
main control device 3. The MEMS sensor device 4 may
beaMEMSvibration sensor,MEMSair-pressure sensor,
or MEMS light sensor. A MEMS vibration sensor is em-
ployed in the present embodiment.
[0022] There is also a wireless control device 5 con-
figured on and electrically connected to the main control
device 3. The wireless control device 5 includes a radio
transmitter 51 for transmitting a radio wave, and a radio
receiver 52 for receiving the radio wave from another
electronic target. The radio wave has a frequency range
between 868MHz and 1GHz.
[0023] Through the above explanation, it is now pos-
sible to understand the structure of the present invention.
The electronic target of the present invention offers ad-
vantages such as easy assembly, low susceptibility to
damage, wide and fast communication range and speed,
which facilitates interactions between electronic targets
and simplifies the overall setup process. This, in turn,
increases the variability of shooting modes and en-
hances the entertainment or training effectiveness, mak-
ing it advantageous for configuring target interactions
and improving overall user experience. From FIG. 3, it
is evident that the power element 2 inside the target base
11 directly supplies power to the main control device 3
and indirectly to the MEMS sensor device 4 and wireless
control device 5. This eliminates the need for extended
wiring and avoids limitations on its configuration due to
power source locations. The setup process becomes
simple and easily accessible, particularly beneficial for
outdoor settings (such as wilderness or mountainous
areas). Moreover, since all the wiring is concealed within
the electronic target main member 1, there is no risk of
wire damage from stray bullets, thus reducing the like-
lihood of malfunctions or damages.
[0024] Furthermore, the MEMS sensor device 4, as a
crucial component of the present invention, utilizes mi-
crometer-scale three-dimensional structure to perform
sensing actions or execute functions. TheMEMS sensor
device 4 possesses both electronic signal processing
capabilities and mechanical motion abilities. It can inte-
grate mechanical and electronic components on a same
silicon chip, completing hundreds or thousands of me-
chanical components at once, effectively reducing pro-
duction costs. The manufacturing technology of MEMS
sensor device 4 employs existing semiconductor techni-
ques such as photolithography, etching, and thin-film
processes, making it a mature process with enhanced
precision. Additionally, the application of optical imaging
methods allows the fabrication of tiny and precise me-
chanical components, effectively reducing size and
weight. The MEMS sensor device 4 is more focused

on ultra-precision mechanical processing and involves
multiple fields, including microelectronics and materials.
The signal adjustment of its wave amplifier uses capa-
citive sensing, offering advantages such as low power
consumption, good noise performance, and low tem-
perature coefficient. As a result, it demonstrates excel-
lent performance in power consumption, durability, and
stability. Its compact size, light weight, and low power
characteristics contribute to reducing weight and size,
making it more convenient for arrangement and prolong-
ing the usage time of power element 2. Therefore, when
combined with power element 2, MEMS sensor device 4
further enhances the overall durability of the system.
[0025] When a user hits the front plate 12a of an
electronic target main member 1a, the MEMS sensor
device 4a detects the impact and determines that the
front plate 12a has been hit. It then generates a hit
message, which is transmitted to themain control device
3a. Themain control device 3a, based on predetermined
settings, generates a response action control signal,
which is sent to the impacted electronic target main
member 1a. This response action control signal may
include information such as the hit time, hit location,
cumulative score, etc. Simultaneously, the main control
device 3a generates a corresponding action control sig-
nal and transmits it to at least another electronic target
mainmember 1b. The transmission of this corresponding
action control signal occurs through the electronic target
mainmember 1a’s radio transmitter 51a,which sends the
signal, and an electronic target main member 1b’s radio
receiver 52b, which receives the signal. Subsequently,
the main control device 3b of the electronic target main
member 1b executes the command contained in the
corresponding action control signal. In the present em-
bodiment, the usage of the corresponding action control
signal is the same as the response action control signal.
[0026] The wireless control devices 5 functions as a
communication bridge from the electronic target main
member 1a to the electronic targetmainmember 1b. The
wireless control devices 5 generates radio waves
through variations in the strength of current in a conduc-
tor. The information is then modulated onto the radio
waves for transmission. When the radio waves propa-
gate and reach the receiving end, the changes in the
electromagnetic field caused by the radio waves gener-
ate current in the conductor. This current variation can be
extracted through demodulation techniques to retrieve
the transmitted information, achieving the purpose of
message delivery. Therefore, the wireless control device
5 includes a circuit board 53 for setting up circuit chips
and an antenna 54. The circuit board 53 converts the
commands (digital signals) from themaincontrol device3
into current signals, and the conversion between current
signals and radio waves is executed through the radio
transmitter 51 and radio receiver 52. Thus, the transmis-
sion of the corresponding action control signal is done
through electronic target main member 1a’s radio trans-
mitter 51a to electronic target main member 1b’s radio
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receiver 52b, without the need for additional signal relay
through a server, ensuring better real-time performance.
A frequency range for the radio waves is from 868MHz to
1GHz (depending on the regulations of each country,
either 868MHz or 915MHz may be selected). This fre-
quency range is distinct from network signals, making it
less susceptible to interference. Additionally, the radio
waves in this frequency range have the advantage of a
wide transmission range and are not weakened signifi-
cantly by distance, resulting in more stable signal trans-
mission quality. Together with the low cost and stable
performance of MEMS sensor device 4, this allows the
variability of shooting mode settings to be less restricted
by cost, distance, location, and field conditions, thereby
providing better entertainment and training effective-
ness.
[0027] As shown in FIG. 5, an electronic target accord-
ing to a second embodiment of the present invention
differs from the previous embodiment mainly in that, on
one side of the main control device 3, there is a charging
control module 21, which is electrically connected to the
power element 2. In this embodiment, the charging con-
trol module 21 includes a charging control board 211 that
is coupled to the main control device 3 and a connector
socket 212 located on the charging control board 211.
Therefore, in this embodiment, the power element 2 can
be a rechargeable battery (such as a lithium battery).
Users can simply insert a connector plug into the con-
nector socket 212 to charge the power element 2 without
the need to disassemble the target base 11. This makes
the electronic targetmore convenient. The charging con-
trol board 211 can also provide functions such as voltage
conversion and overcharge protection.
[0028] As shown in FIG 6, an electronic target accord-
ing to a third embodiment of the present invention differs
from the previous embodiments mainly in that a detach-
able cover 111 is mounted to the front opening of the
target base 11. The front plate 12 is then attached to the
detachable cover 111. The coupling between the target
base 11 and the detachable cover 111 is achieved
through a fastening assembly 13. The fastening assem-
bly 13 includes L-shaped slots 131 configured around the
target base 11’s circumference, and ribs 132 configured
onan innerwall of thedetachable cover111.Tomount the
detachable cover 111 to the target base 11, the ribs 132
are aligned with the L-shaped slots 131 and the detach-
able cover 111 is twisted to secure the coupling between
the target base 11 and the detachable cover 111. In this
way, the front plate 12 can be conveniently removed to
expose the inside of the target base 11 for convenient
maintenance.
[0029] As shown in FIGS. 7 to 9, an electronic target
according to a fourth embodiment of the present inven-
tion differs from the previous embodiments mainly in that
the fastening assembly 13 further includes a latch ele-
ment 14 and a second elastic element 15 positioned
between the target base 11 and the latch element 14.
The latch element 14 has a limiting orientation to the

target base 11 and the detachable cover 111 different
from that achieved through the ribs 132and theL-shaped
slots 131. In this embodiment, the latch element 14 is h-
shaped, and its two lower legsareused to securely attach
it in a first latch groove 11a of the target base 11 and an
adjacent second latch groove 111a on one side of the
detachable cover 111. Additionally, the second elastic
element 15 applies downward force in the Z direction,
preventing the target base 11 and detachable cover 111
from separating in the Y direction. Together with the
limiting provided by the fastening assembly 13 along
theperipheral sideof the target base11 (in theX-Zplane),
the target base 11 and detachable cover 111 are further
effectively prevented from coming apart due to vibration.
[0030] As shown in FIGS. 8 and 9, to detach the target
base11anddetachable cover 111, the latchelement 14 is
pressed upward along the Z-axis and inward towards the
target base 11. This action simultaneously releases the
latch element 14 from securing both the target base 11
and the detachable cover 111. By then rotating the de-
tachable cover 111, the fastening assembly 13 can be
released, allowing for easy separation of the detachable
cover 111 and the target base 11. However, if the latch
element 14 is pressed without rotating the detachable
cover 111, once the force applied to the latch element 14
is released, the second elastic element 15 will automa-
tically push back and restore the latch element 14 to its
locked position, preventing accidental detaching the de-
tachable cover 111.
[0031] As shown in FIG. 10, an electronic target ac-
cording to a fifth embodiment of the present invention
differs from the previous embodiments mainly in that,
between the front plate 12 and the detachable cover 111,
there is a suspended fixation assembly 16, which in-
cludes multiple first elastic elements 161 set on the
detachable cover 111 and multiple fixation elements
162 connected at both ends to each respective first
elastic element 161and the front plate 12. The first elastic
elements 161 are tension springs, with one end fixed to
the detachable cover 111 and the other end connected to
the fixation elements 162. The fixation elements 162 are
structured as plate-like clasps configured around an out-
er perimeter of the front plate 12. In this embodiment, the
suspended fixation assembly 16 consists of three sets of
first elastic elements 161 and fixation elements 162
evenly disposed to the front plate 12. The tension gen-
erated by each first elastic element 161 results in secur-
ing the front plate 12 on the same level as the first elastic
elements 161, creating a gap between the front plate 12
and the detachable cover 111, thus achieving a sus-
pended effect. This significantly enhances the vibration
sensitivity of the front plate 12, thereby effectively im-
proving the accuracy of the sensing, particularly when
combined with the vibration-sensitive MEMS sensor de-
vice, resulting in a more precise sensing capability.
[0032] As shown in FIGS. 11 and 12, an electronic
target according to a sixth embodiment of the present
invention differs from the previous embodiments mainly
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in that the main control device 3 is equipped with an
audible element 31 located inside the target base 11,
at least one lighting element 32 positioned on the target
base 11, and a mode control module 33 also situated on
the target base 11. In the present embodiment, the audi-
ble element 31 is a speaker, and the lighting element 32 is
a ring-shaped LED light panel. These components are
set on the surface of the detachable cover 111 of the
target base 11 and covered with a translucent cover. The
mode control module 33 may be a DIP switch and is
located on the inner side of a bottom plate of the target
base11,with theDIP switch exposedon thebottomof the
target base 11. This configuration allows users to manu-
ally set the main control device 3 using the DIP switch.
[0033] Due to the employment of the power element 2
and wireless control device 5, the present invention re-
duces the setup overhead for the electronic target main
member 1, making it easy to deploy in various remote
areas or locations with weak network signals (such as
wilderness or mountainous regions). By using the wire-
less control device 5, electronic target main members 1
can directly and quickly interact with each other without
the need for server relay. For instance, one can set the
lighting element 32a of electronic targetmainmember 1a
to illuminate, indicating it as the current target for the user
to shoot. Once hit, in addition to sounding the audible
element 31a to signal a successful hit, the lighting ele-
ment 32a of the hit target turns off. The wireless control
device 5 then transmits a corresponding action control
signal to electronic target main member 1b, causing its
lighting element 32b to illuminate, guiding the user to
target it as the next shooting objective. Furthermore, in
gaming modes, one can set electronic target main mem-
ber 1a to require multiple hits before revealing the next
shooting target. This approach allows the present inven-
tion to offer a high degree of freedom in designing various
entertainment or training modes, without imposing sig-
nificant design constraints or complex setup procedures.
[0034] As shown in FIG. 13, an electronic target ac-
cording toaseventhembodiment of thepresent invention
differs from the previous embodiments mainly in that the
wireless control device 5 is equipped with an application
interface module 55 that allows information linking with a
mobile electronic device 6 to facilitate interactionwith the
main control device 3. This integration enables a mobile
application on the mobile electronic device 6 to control
the activation/deactivation of the electronic target main
member 1, display which target has been hit, receive
error messages, and other configurations. If the informa-
tion linkof theapplication interfacemodule55 is achieved
through network signal, a user can set up multiple elec-
tronic target main members 1 by directly configuring one
mainmember1while itswirelesscontrol device5 toapply
the settings to other electronic target main members 1.
Alternatively, the application interface module 55 can
also allow the user to directly configure each electronic
target main member 1 individually. In other words, there
are no limitations on the method of connection between

the electronic target main member 1 and the mobile
electronic device 6.
[0035] 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, modifications, 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.

Claims

1. An electronic target, comprising:

amainmember (1) havinga target base (11) and
a front plate (12) joined to a front opening of the
target base (11);
a power element (2) inside the target base (11);
a main control device (3) inside the target base
(11) and electrically connected to the power
element (2);
a MEMS (Micro Electro Mechanical Systems)
sensor device (4) behind the front plate (12) and
electrically connected to themain control device
(3); and
a wireless control device (5) mounted on and
electrically connected to themain control device
(3), where the wireless control device (5) com-
prises a radio transmitter (51) for transmitting
wireless signals and a radio receiver (52) for
receiving wireless signals from another electro-
nic target, and thewireless signals operatewith-
in a frequency range of 868MHz to 1GHz.

2. The electronic target according to claim 1, further
comprising a charging control module (21) on one
side of the main control device (3) electrically con-
nected to the power element (2).

3. The electronic target according to claim 1, wherein
themain control device (3) comprisesamodecontrol
module (33) situated on the target base (11).

4. The electronic target according to claim 1, wherein
the main control device (3) comprises an audible
element (31) inside the target base (11).

5. The electronic target according to claim 1, wherein
the main control device (3) comprises at least one
lighting element (32) situatedon the target base (11).

6. The electronic target according to claim 1, further
comprising a detachable cover (111) coupled to the
front opening of the target base (11), where the front
plate (12) is attached to the detachable cover (111).
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7. The electronic target according to claim 6, wherein
the front plate (12) is attached to the detachable
cover (111) by a suspended fixation assembly
(16); and the suspended fixation assembly (16) com-
prises a plurality of first elastic elements (161) set on
the detachable cover (111) and a plurality of fixation
elements (162) connected at both ends to each
respective first elastic element (161) and the front
plate (12).

8. The electronic target according to claim 6, wherein
the detachable cover (111) is coupled to the target
base (11) by a fastening assembly (13).

9. The electronic target according to claim 8, wherein
the fastening assembly (13) comprises a latch ele-
ment (14) and a second elastic element (15) posi-
tioned between the target base (11) and the latch
element (14); and the latch element (14) has a limit-
ing orientation to the target base (11) and the detach-
able cover (111) different from that achieved by the
fastening assembly (13).

10. The electronic target according to claim 1, wherein
thewireless control device (5) comprises an applica-
tion interface module (55).
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