PALM-SWIPING DEVICE

RELATED APPLICATION

[0001] The present disclosure claims priority to Chinese Patent Application No.
202220658952.2, entitled "PALM RECOGNITION DEVICE", filed with the China National
Intellectual Property Administration on March 24, 2022, which is incorporated herein by reference

in its entirety.

FIELD OF THE TECHNOLOGY
[0002] The present disclosure relates to the field of electronic device technologies, and in
particular, to a palm recognition device.

BACKGROUND OF THE DISCLOSURE

[0003] A palm recognition device is a device that captures a palm image by a camera, and

recognizes the palm image.

[0004] For the palm recognition device, how to improve quality of the palm image captured

by the palm recognition device is a critical technical problem.

SUMMARY

[0005] The present disclosure provides a palm recognition device, including a housing, a
printed circuit board (PCB), and a camera, the housing having a transparent image capturing
window; the PCB being electrically connected to the camera, the PCB and the camera both being
located inside the housing; and the camera facing toward the image capturing window, a projection
of the camera on the image capturing window deviating downward relative to a central point of the

image capturing window.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] FIG. 1 is a schematic diagram of a palm according to an embodiment of the present
disclosure.
[0007] FIG. 2 is a schematic diagram of a palm recognition device according to an

embodiment of the present disclosure.

[0008] FIG. 3 is a schematic diagram of an image capturing window of a palm recognition

device according to an embodiment of the present disclosure.
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[0009] FIG. 4 is a schematic diagram of an image capturing window of a palm recognition

device according to an embodiment of the present disclosure.

[0010] FIG. 5 is an exploded view of a palm recognition device according to an

embodiment of the present disclosure.

[0011] FIG. 6 is an exploded view of a palm recognition device according to an
embodiment of the present disclosure.

[0012] Illustration of the drawings

[0013] 1: housing, 11: bottom housing, 110: accommodating trough, 111: speaker hole, 12:

panel, 120: image capturing window, o: central point, and I: central axis;

[0014] 2: PCB;
[0015] 3: camera;
[0016] 4: light component, 41: light-emitting member, and 42: light guide ring;
[0017] 5: speaker; and
[0018] 6: wire.
DESCRIPTION OF EMBODIMENTS
[0019] To make the objectives, technical solutions, and advantages of the present disclosure

clearer, the following further describes implementations of the present disclosure in detail with

reference to the accompanying drawings.

[0020] Terms used in the implementations of the present disclosure are merely used to
explain embodiments of the present disclosure, and are not intended to limit the present disclosure.
Unless otherwise defined, the technical terms or scientific terms used in the implementations of the
present disclosure are to have general meanings understood by a person of ordinary skill in the field
of the present disclosure. "One", "a", or similar terms used in the specification of the present
disclosure and claims do not indicate a quantity limitation, but indicate that there is at least one.
"Comprise"”, "include”, or similar terms mean that elements or articles appearing before "comprise"
or "include” cover listed elements or articles appearing after "comprise™ or "include™ and
equivalents thereof, and do not exclude other elements or articles. "Connection™, "connected", or
similar terms are not limited to a physical or mechanical connection, but may include an electrical
connection, regardless of a direct or indirect connection. "Up", "down", "left", "right", and the like

are merely used for indicating relative positional relationships. After absolute positions of described



objects change, relative positional relationships may also change. "A plurality of" means two or

more, unless otherwise definitely limited.

[0021] A palm recognition device is a device that captures a palm image by a camera, and
recognizes the palm image. For the palm recognition device, improving quality of the palm image
captured by the palm recognition device is a precondition of improving a recognition speed and

recognition accuracy of the palm recognition device.

[0022] According to experiments, as shown in FIG. 1, when a user aligns an actual central
point B of the palm with a camera of the palm recognition device, the quality of the palm image
captured by the palm recognition device is relative high. During palm recognition, the user
generally considers a point A as a central point of the palm, and aligns the point A with a central

point of an image capturing window of the palm recognition device.

[0023] Cameras of palm recognition devices in the related art all face central points of
image capturing windows. Therefore, palm images captured by these palm recognition devices are
all palm images captured when cameras directly face points A of the palms. Quality of the palm
images are relatively low, affecting the recognition speed and recognition accuracy of the palm
recognition devices, so that during use of the palm recognition device, the user feels the recognition

is insensitive, and needs to move the palm up and down for recognition.

[0024] In view of the foregoing technical problem, the embodiments of the present
disclosure provide a palm recognition device. Quality of a palm image captured by the palm
recognition device is relative high, and helps improve a recognition speed and recognition accuracy

of the palm recognition device.

[0025] The palm recognition device provided in the embodiments of the present disclosure

is described below.

[0026] As shown in FIG. 2, FIG. 5, and FIG. 6, the palm recognition device includes a
housing 1, a printed circuit board (PCB) 2, and a camera 3. The housing 1 has a transparent image
capturing window 120. The PCB 2 is electrically connected to the camera 3, and the PCB 2 and the
camera 3 are both located inside the housing 1. The camera 3 faces toward the image capturing
window 120, and a projection of the camera 3 on the image capturing window 120 deviates

downward relative to a central point o of the image capturing window 120.

[0027] A specific application of the palm recognition device is not limited in this
embodiment of the present disclosure. In some examples, the palm recognition device is used for

payment, and in some other examples, the palm recognition device is used as a part of door control.



[0028] The housing 1 is a structural member of the palm recognition device, and is

configured to support and fix other components of the palm recognition device.

[0029] The PCB 2 is equipped with a processor, a chip, an interface, and other electronic
modules. The PCB 2 can recognize the palm image captured by the camera 3, and can control the

camera 3.

[0030] The camera 3 is configured to capture the palm image. A type of the camera 3 is not
limited in this embodiment of the present disclosure. In some examples, the camera 3 includes at
least one of a two-dimensional camera and a three-dimensional camera. In addition, the camera 3
may further include at least one of an infrared light module and a depth map module, to improve

quality of the palm image captured by the camera 3.

[0031] The projection of the camera 3 on the image capturing window 120 is a projection
along a direction of a central axis of the camera 3. The central axis of the camera 3 is a principal
optical axis of the camera 3. That a projection of the camera 3 on the image capturing window 120
deviates downward relative to a central point o of the image capturing window 120 may
alternatively be understood as that an intersection point between the principal optical axis of the
camera 3 and the image capturing window 120 deviates downward relative to the central point o of

the image capturing window 120.

[0032] According to the technical solution provided in the embodiments of the present
disclosure, the projection of the camera 3 on the image capturing window 120 deviates downward
relative to the central point o of the image capturing window 120, so that when the user aligns a
point A of the palm with the central point o of the image capturing window 120, a point that the
camera 3 directly faces on the palm is located below the point A, for example, a point B or a point
between the point A and the point B. Therefore, the quality of the palm image captured by the palm
recognition device is relative high, which helps to improve the recognition speed and the
recognition accuracy of the palm recognition device. In addition, using the palm recognition device
provided in this embodiment of the present disclosure, the user does not need to change an existing

habit of palm recognition.

[0033] A shooting field of view of the camera 3 is conical and radial, and therefore, in
actual use, even if the camera 3 does not directly face the point B, the palm image with relative high

quality can be obtained.

[0034] In some examples, h is less than H. That is, a point that the camera 3 directly faces is

located between the point A and the point B.



[0035] In this way, for some users that know an actual central point of the palm is the point
B, when the users align the point B with the central point o of the image capturing window 120, a
point that the camera 3 directly faces on the palm does not excessively deviate relative to the point
B toward a direction away from the point A, and possibility of capturing a palm image with relative

low quality is reduced.

[0036] A distance by which the projection deviates downward relative to the central point o
in this embodiment of the present disclosure is not limited. In some examples, as shown in FIG. 3
and FIG. 4, a distance h by which the projection of the camera 3 on the image capturing window
120 deviates downward relative to the central point o is greater than or equal to 5 mm, and less than
or equal to 25 mm. By setting 5 mm <h< 25 mm, that h is less than H can be implemented. That is,
by setting 5 mm <h< 25 mm, when the palm recognition device recognizes the palms of the users
that consider the point A as the central point of the palm and that consider the point B as the central

point of the palm, the palm images with relative high quality can be obtained.

[0037] The distance by which the projection of the camera 3 on the image capturing window
120 deviates downward relative to the central point o is equal to a distance by which the
intersection point between the principal optical axis of the camera 3 and the image capturing

window 120 deviates downward relative to the central point o of the image capturing window 120.

[0038] A quantity of the cameras 3 is not limited in this embodiment of the present
disclosure. In some examples, as shown in FIG. 2 and FIG. 3, there is one camera 3, and the
projection of the camera 3 on the image capturing window 120 is located on a central axis | of the

image capturing window 120.

[0039] In some other examples, as shown in FIG. 4, there are two cameras 3, and the
projections of the two cameras 3 on the image capturing window 120 are symmetrical with

respective to the central axis | of the image capturing window 120.

[0040] A form of the image capturing window 120 is not limited in this embodiment of the
present disclosure. In some examples, as shown in FIG. 2 to FIG. 4, the image capturing window
120 is circular. Certainly, the image capturing window 120 may alternatively be elliptical,

rectangular, or the like.
[0041] The housing 1 is described in more detail below by using examples.

[0042] In some examples, as shown in FIG. 2, FIG. 5, and FIG. 6, the housing 1 includes the

bottom housing 11 and the panel 12. The bottom housing 11 includes an accommodating trough



110. The panel 12 seals an opening of the accommodating trough 110, and the panel 12 has the

image capturing window 120.

[0043] The panel 12 seals the accommodating trough 110 of the bottom housing 11, to
protect a device in the accommodating trough 110. A type of the panel 12 is not limited in this
embodiment of the present disclosure. In some examples, the panel 12 has a touch function, and is
electrically connected to the PCB 2, so that the user can send an instruction to the palm recognition
device by touching the panel 12. In some other examples, the panel 12 may alternatively not have
the touch function. A material of the panel 12 is not limited in this embodiment of the present

disclosure. In some examples, the panel 12 is a glass panel.

[0044] An application scenario of the palm recognition device is not limited in this
embodiment of the present disclosure. In some examples, as shown in FIG. 2, the palm recognition
device is a tabletop device to be placed on a tabletop or other support surfaces for use. In this case,

the panel 12 may be arranged inclined relative to a horizontal plane.

[0045] In some other examples, the palm recognition device may alternatively be a
wall-mounted device to be hung on a wall for use. In this case, the panel 12 may be arranged

vertically.

[0046] To improve interaction experience between the user and the palm recognition device,
in some examples, as shown in FIG. 2, the palm recognition device further includes a light
component 4. The light component 4 is located inside the housing 1, and surrounds the camera 3,

and the light component 4 faces the image capturing window 120.

[0047] According to the technical solution provided in this embodiment of the present
disclosure, by arranging the light component 4, the palm recognition device can transmit

information to the user through the light component 4.

[0048] For example, when the palm recognition device is used for payment, the light
component 4 transmits information about the payment to the user. For example, when the user

successfully pays, the light component 4 emits green light to represent successful payment.

[0049] In some examples, as shown in FIG. 2, the light component 4 is ring-shaped, for
example, circular ring-shaped or square ring-shaped. For example, the light component 4 is circular

ring-shaped, and has a same central point with the image capturing window 120.

[0050] In this way, when the light component 4 emits light, a light circle around the camera

3 is formed, and the palm recognition device is more beautiful.



[0051] In some examples, the light component 4 can emit light of a plurality of colors, and
light of different colors can transmit different information. For example, green light represents that

the payment succeeds, and red light represents that the payment fails.

[0052] In some examples, the light component 4 has a plurality of light emitting forms, for

example, flashing light and constant light, and different light emitting forms can transmit different

information.
[0053] An implementation of the light component 4 is described below by using examples.
[0054] In some examples, as shown in FIG. 5 and FIG. 6, the light component 4 includes a

light-emitting member 41 and a light guide ring 42. The light-emitting member 41 is fixed on the
PCB 2, and is electrically connected to the PCB 2. The light guide ring 42 surrounds the camera 3,

and is located between the image capturing window 120 and the light-emitting member 41.

[0055] In some examples, the light-emitting member 41 can emit light of a plurality of
colors.
[0056] A principle in which the light-emitting member 41 can emit the light of a plurality of

colors is not limited in this embodiment of the present disclosure. In some examples, a lamp bead of
the light-emitting member 41 may be a variable color lamp bead. A principle of the variable color
lamp bead is not limited in this embodiment of the present disclosure. In some examples, the
variable color lamp bead can change a color of the light according to magnitude of a current. In
some other examples, the variable color lamp bead includes three sub-lamp beads that are
separately red, green, and blue, and the variable color lamp bead can control lighting and

extinguishing of the three sub-lamp beads to emit the light of a plurality of colors.

[0057] A form of the light-emitting member 41 is not limited in this embodiment of the
present disclosure. In some examples, the light-emitting member 41 is a ring-shaped lamp. In some
other examples, the light-emitting member 41 has a plurality of lamp beads, and the plurality of

lamp beads are arranged in a shape of a circular ring.

[0058] The light guide ring 42 is configured to uniformly disperse the light emitted by the

light-emitting member 41, so that brightness of the formed light circle is uniform.

[0059] In some examples, as shown in FIG. 5 and FIG. 6, the palm recognition device
further includes a speaker 5. The speaker 5 is located inside the housing 1, and is electrically
connected to the PCB 2.

[0060] The speaker 5 may be equipped with one or more speaker devices.



[0061] According to the technical solution provided in this embodiment of the present
disclosure, by arranging the speaker 5, the palm recognition device can further transmit information
to the user. For example, when the user successfully pays, the speaker 5 produces a prompt tone that

the payment has succeeded.

[0062] In some examples, as shown in FIG. 5 and FIG. 6, the bottom housing 11 has a
speaker hole 111, and the speaker hole 111 faces the speaker 5. This helps the sound produced by

the speaker 5 penetrate the bottom housing 11 and be transmitted toward outside.

[0063] In some examples, as shown in FIG. 2, the palm recognition device further includes
a wire 6. An end of the wire 6 extends into an interior of the housing 1, and is electrically connected

to the PCB 2, and an other end is configured to be electrically connected to an external power
supply.

[0064] In some examples, the palm recognition device does not have a battery inside, and
the wire 6 needs to be connected to a power supply for the palm recognition device to be normally

used. In this case, the wire 6 may be connected to the housing 1 non-detachably.

[0065] In some other examples, the palm recognition device has a battery inside, and when
the battery has power, the wire 6 is not connected to a power supply, and the palm recognition
device can be normally used. In this case, the wire 6 may be detachably connected to the housing 1

and the PCB 2, and both ends of the wire 6 have a plug.

[0066] The foregoing descriptions are embodiments of the present disclosure, but are not
intended to limit the present disclosure. Any modification, equivalent replacement, or improvement
made within the principle of the present disclosure shall fall within the protection scope of the

present disclosure.



CLAIMS

What is claimed is:

1. A palm recognition device, comprising a housing (1), a printed circuit board (PCB) (2), and

a camera (3),
the housing (1) having a transparent image capturing window (120);

the PCB (2) being electrically connected to the camera (3), and the PCB (2) and the camera (3)
both being located inside the housing (1); and

the camera (3) facing toward the image capturing window (120), a projection of the camera (3)
on the image capturing window (120) deviating downward relative to a central point (o) of the
image capturing window (120).

2. The palm recognition device according to claim 1, wherein a distance by which the
projection of the camera (3) on the image capturing window (120) deviates downward relative to

the central point (0) is greater than or equal to 5 mm, and less than or equal to 25 mm.

3. The palm recognition device according to claim 1 or 2, wherein there is one camera (3), and
a projection of the camera (3) on the image capturing window (120) is located on a central axis (1)

of the image capturing window (120).

4. The palm recognition device according to claim 1 or 2, wherein there are two cameras (3),
and projections of the two cameras (3) on the image capturing window (120) are symmetrical with

respective to a central axis (I) of the image capturing window (120).

5. The palm recognition device according to claim 1 or 2, wherein the image capturing window
(120) is circular.

6. The palm recognition device according to claim 1 or 2, wherein the housing (1) comprises a

bottom housing (11) and a panel (12),
the bottom housing (11) comprising an accommodating trough (110); and

the panel (12) sealing an opening of the accommodating trough (110), and the panel (12)
having the image capturing window (120).
7. The palm recognition device according to claim 6, wherein the panel (12) is arranged

inclined relative to a horizontal plane.

8. The palm recognition device according to claim 1 or 2, wherein the palm recognition device

further comprises a light component (4),



the light component (4) being located inside the housing (1), and surrounding the camera (3),

the light component (4) being opposite to the image capturing window (120).

9. The palm recognition device according to claim 8, wherein the light component (4)
comprises a light-emitting member (41) and a light guide ring (42),

the light-emitting member (41) being fixed on the PCB (2), and being electrically connected to
the PCB (2); and

the light guide ring (42) surrounding the camera (3), and being located between the image

capturing window (120) and the light-emitting member (41).
10. The palm recognition device according to claim 1 or 2, further comprising a speaker (5),

the speaker (5) being located inside the housing (1), and being electrically connected to the
PCB (2).
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