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(57) ABSTRACT

A photosensitive reflector, a laser induced touch device and
a laser touch detection method are provided. The photosen-
sitive reflector, comprising a reflection layer and a photo-
sensitive element, wherein the photosensitive element is
disposed on or in the reflection layer and configured to sense
at least one of light running through the reflection layer, light
incident on the reflection layer, or light reflected by the
reflection layer.
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PHOTOSENSITIVE REFLECTOR, LASER
INDUCED TOUCH DEVICE AND LASER
TOUCH DETECTION METHOD

TECHNICAL FIELD

[0001] The present invention relates to a photosensitive
reflector, a laser induced touch device and a laser touch
detection method.

BACKGROUND

[0002] With the rapid development of display technology,
touch panels make people’s lives more convenient. The
touch panels may be divided into resistive type, capacitive
type, sonic type, infrared type, optical type and the like
according to the induction principle. Wherein, infrared touch
panels are widely applied due to the advantages of being not
interfered by current, voltage and static electricity and being
suitable for hostile environment conditions.

[0003] The conventional infrared touch device is to detect
and position user touch via an infrared matrix distributed in
the X and Y directions. The structure of the infrared touch
device is mostly applied in infrared touch panels. The
infrared touch panel comprises a display device, a plurality
of infrared emitters distributed on any two adjacent sides of
the display device, and infrared receivers which are distrib-
uted on the other two sides of the display device and are in
one-to-one correspondence with the infrared emitters, so
that an intersected infrared matrix can be formed. When the
display device is touched by a user, two horizontal and
vertical red lines running through the touch position will be
shielded by a finger, so that the position of a touch point on
the display device can be determined.

[0004] The conventional infrared touch device generally
adopts the specific structure that a plurality of infrared
emitters and infrared receivers are distributed on four sides.
Each infrared emitter corresponds to one infrared receiver.
In order to obtain high resolution, the number of the infrared
emitters and the number of the infrared receivers must be
simultaneously increased, so that the overall volume of the
infrared touch device can be increased. Thus, the conven-
tional infrared touch device is defined by the number of the
infrared emitters and the infrared receivers, so that the
resolution of the infrared touch device can be limited; the
production cost can be improved; and the application in
small-size devices can be limited.

SUMMARY

[0005] A embodiment of the disclosure provides a photo-
sensitive reflector, comprising a reflection layer and a pho-
tosensitive element, wherein the photosensitive element is
disposed on or in the reflection layer and configured to sense
at least one of light running through the reflection layer, light
incident on the reflection layer, or light reflected by the
reflection layer.

[0006] In some examples, the reflection layer includes an
optical glass sheet, one or more films are formed on a light
incident surface of the optical glass sheet, and the photo-
sensitive element is disposed on one side of the optical glass
sheet opposite to the light incident surface.

[0007] In some examples, the reflection layer includes an
optical glass sheet, a metal layer is formed on one side of the
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optical glass sheet opposite to a light incident surface, and
the photosensitive element is disposed in an opening of the
metal layer.

[0008] Insome examples, the metal layer is made of silver
or aluminum.
[0009] In some examples, the photosensitive element is at

least one selected from the group consisting of photoresistor,
photodiode or photistor.

[0010] In some examples, an area of the photosensitive
elements occupies less than one third of an area of the
reflection layer in the planar direction of the reflection layer.
[0011] In some examples, at least one laser transmitter is
disposed at an edge of the touch area, photosensitive reflec-
tors are disposed at the edge of the touch area, laser beams
emitted by the laser transmitter are reflected by reflection
layers of the photosensitive reflectors, so that a laser net is
be formed in the touch area by the laser beams, photosen-
sitive elements of the photosensitive reflectors are respec-
tively connected with a control unit; the photosensitive
element is configured to transmit sensed light receiving
information of the laser beams to the control unit; and the
control unit is configured to determine a touch position
according to the light receiving information and a predeter-
mined position of the photosensitive reflectors.

[0012] In some examples, the laser transmitter is matched
with the photosensitive reflectors, so that the laser net
extending along one direction is formed in the touch area by
the laser beams.

[0013] In some examples, the laser transmitter is matched
with the photosensitive reflectors, so that the laser net
extending along two or more intersected directions are
formed in the touch area by the laser beams.

[0014] In some examples, each side of the touch area is
provided with one photosensitive reflector, multiple photo-
sensitive elements are respectively disposed on each photo-
sensitive reflector, and each photosensitive element corre-
sponds to each reflection point on the photosensitive
reflector.

[0015] In some examples, multiple photosensitive reflec-
tors are respectively disposed on each side of the touch area;
multiple photosensitive elements are respectively disposed
on each photosensitive reflector, and each photosensitive
element corresponds to each reflection point on the each
photosensitive reflector.

[0016] In some examples, each side of the touch area is
provided with multiple photosensitive reflectors, one pho-
tosensitive element is disposed on each photosensitive
reflector, and the photosensitive element corresponds to the
reflection point on the each photosensitive reflector.

[0017] In some examples, the touch area is a display unit
or a space area.

[0018] In some examples, the display unit is a rectangular
display.

[0019] In some examples, the laser transmitter is a visible
laser, the visible laser is disposed on one or two adjacent
vertexes of the rectangular display and matched with the
photosensitive reflectors; and the laser net extending along
one or two directions parallel to two adjacent sides of the
rectangular display are distributed on the rectangular dis-
play.

[0020] An embodiment of the disclosure provides a laser
touch detection method, comprising: forming at least one
laser transmitter and photosensitive reflectors at an edge of
a touch area, switching on the laser transmitter to emit laser
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beams, and forming a laser net in the touch area by the laser
beams emitted by the laser transmitter and reflected by the
photosensitive reflectors; connecting photosensitive ele-
ments of the photosensitive reflectors to a control unit, and
allowing the photosensitive elements to transmit sensed
light receiving information of the laser beams to the control
unit; performing a touch operation on the touch area to stop
propagation of the laser beams, and allowing the photosen-
sitive elements on an optical path of the laser beams, behind
a touch position of the touch operation, to respectively stop
receiving the light receiving information; and determining
the touch position by the control unit according to a prede-
termined position of the photosensitive reflector which
firstly stops receiving the light receiving information.

[0021] In some examples, the laser transmitter is matched
with the photosensitive reflectors, so that the laser net
extending along one direction is formed in the touch area by
the laser beams.

[0022] In some examples, the laser transmitter is matched
with the photosensitive reflectors, so that the laser net
extending along two or more intersected directions are
formed in the touch area by the laser beams.

[0023] In some examples, the laser transmitter is matched
with the photosensitive reflectors, so that the laser nets
extending along two mutually perpendicular directions are
formed in the touch area by the laser beams.

[0024] In some examples, the light receiving information
the photosensitive elements is acquired through the control
unit by scanning acquisition method or parallel acquisition
method.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] Simple description will be given below to the
accompanying drawings of the embodiments to provide a
more clear understanding of the technical proposals of the
embodiments of the present invention. Obviously, the draw-
ings described below only involve some embodiments of the
present invention but are not intended to limit the present
invention.

[0026] FIG. 1 is a schematic structural view of a photo-
sensitive reflector provided by an embodiment of the present
invention;

[0027] FIG. 2 is a schematic structural view of a photo-
sensitive reflector provided by an embodiment of the present
invention;

[0028] FIG. 3 is a schematic structural view of a laser
induced touch device provided by an embodiment of the
present invention;

[0029] FIG. 4 is a schematic structural view of a laser
induced touch device provided by an embodiment of the
present invention;

[0030] FIG. 5 is a schematic structural view of a laser
induced touch device provided by an embodiment of the
present invention;

[0031] FIG. 6 is a flowchart of a laser touch detection
method provided by an embodiment of the present inven-
tion; and

[0032] FIG. 7 is a flowchart of a laser touch detection
method provided by an embodiment of the present inven-
tion.
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DETAILED DESCRIPTION

[0033] For more clear understanding of the objectives,
technical proposals and advantages of the embodiments of
the present invention, clear and complete description will be
given below to the technical proposals of the embodiments
of the present invention with reference to the accompanying
drawings of the embodiments of the present invention.
Obviously, the preferred embodiments are only partial
embodiments of the present invention but not all the
embodiments. All the other embodiments obtained by those
skilled in the art without creative efforts on the basis of the
embodiments of the present invention shall fail within the
scope of protection of the present invention.

[0034] As illustrated in FIG. 1, the embodiment provides
a photosensitive reflector, which comprises a reflection layer
and a photosensitive element 3. The photosensitive element
3 is disposed on the reflection layer and configured to sense
reflected light 7 or transmitted light (not illustrated in the
figure) of the reflection layer. The photosensitive element 3
may be disposed on an incident side or a backlight side of
incident light 6 of the reflection layer or embedded into the
reflection layer. The position of the photosensitive element
may be specifically varied according to the principle of
different reflection layers, so that the photosensitive reflector
can sense optical signals when ensuring good reflectivity
simultaneously.

[0035] In the embodiment, the reflection layer includes
optical glass 1 for transmitting light. A metal layer 2 with
reflection function is disposed on a backlight surface of the
optical glass 1. The structure forms a total reflector. Prefer-
ably, the metal layer 2 is made from silver or aluminum with
good reflecting property, so that the light loss in the reflect-
ing process can be reduced and the light intensity after
reflection for a plurality of times can be guaranteed, and
hence the light sensing accuracy of the photosensitive ele-
ment 3 can be guaranteed. In addition, the reflection layer
may also be made from other materials with good reflecting
property. The photosensitive element 3 is disposed at a
position for receiving light in the metal layer 2 of the total
reflector. The light sensing principle of the photosensitive
element is that the photosensitive element 3 is configured to
sense light reflected by the reflection layer. As the size of the
photosensitive element 3 is set to be enough small relative
to the diameter of luminous spots in the embodiment, the
light reflection cannot be affected, so that light sensing can
be achieved on the basis of reflection.

[0036] In the example as illustrated in FIG. 1, the photo-
sensitive element is disposed on an opposite side of an
incident surface of the optical glass 1. However, the photo-
sensitive element may also be disposed on the incident
surface of the optical glass. At this point, the photosensitive
element 3 may receive light directly incident to the reflection
layer and/or light reflected by the reflection layer (e.g., light
reflected by the metal layer 2). In this case, the optical glass
1 and the metal layer 2 may also be replaced by an opaque
reflection layer.

[0037] In addition, the area of the photosensitive element
may be less than one third of the area of the reflection layer
in the planar direction of the reflection layer, so that the
photosensitive element cannot obviously affect the light
reflection of the metal layer. However, the area ratio is not
limited to be less than one third and may be less than one
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fourth, less than one fifth, less than one tenth or the like, as
long as the required conditions of reflected light and sensed
light can be satisfied.

[0038] For instance, the photosensitive element 3 disposed
in the metal layer 2, for instance, is disposed in an opening
of the metal layer 2, and hence can receive light running
through the optical glass 1.

[0039] In some examples, the photosensitive element 3 is
a photoresistor, a photodiode or a photistor and hence can
have good light sensing function. But the photosensitive
element 3 is not limited thereto and may also be other
elements capable of sensing light and converting the light
into other signals.

[0040] In addition, an overcoat (OC) layer 4 may also be
disposed on the outside of the metal layer 2 to protect the
reflection layer and the photosensitive element 3.

[0041] As illustrated in FIG. 2, an embodiment provides a
photosensitive reflector. The photosensitive reflector has the
same principle and similar structure with that of the photo-
sensitive reflector illustrated in FIG. 1. The differences are
only that: the reflection layer includes optical glass 1 for
transmitting light; one or more films 5 are disposed on an
incident surface of the optical glass 1; the films 5 may be
configured to reflect partial light and transmit partial light;
the structure forms a transflective reflector; and a photosen-
sitive element 3 is disposed on a backlight surface of the
optical glass 1 and configured to receive transmitted light 8
of the reflection layer. In addition, the photosensitive ele-
ment 3 may also be embedded into the optical glass 1 and
can still receive the transmitted light 8 of the reflection layer,
as long as the structure does not affect the reflection function
of the reflector.

[0042] An embodiment provides a laser induced touch
device, which comprises a touch area. At least one laser
transmitter 9 is disposed at the edge of the touch area, and
photosensitive reflectors 10 are disposed at the edge of the
touch area. By utilization of the reflection principle, laser
beams emitted by the laser transmitter 9 are reflected by
reflection layers of the photosensitive reflectors 10, so that
laser nets are formed in the touch area by the laser beams and
reflected beams. Therefore, the embodiment can improve the
touch resolution when adopting less laser transmitters 9
simultaneously, and can reduce the size of the touch area
when ensuring high resolution simultaneously. The touch
area may be any geometrical display unit or any space-
shaped space area. The laser transmitter 9 may be the center
or a centerpoint on one side of the touch area. The number
of the laser transmitters 9 on each side may be one or more,
as long as the structural form of the laser nets can be formed
in the touch area by the laser beams and the reflected beams.
[0043] The laser nets in the embodiment may be that: the
laser transmitters 9 are matched with the photosensitive
reflectors 10, so that laser nets extending along two inter-
sected directions can be formed in the touch area by the laser
beams and the reflected beams.

[0044] Multiple photosensitive reflectors 10 are respec-
tively disposed on each side of the touch area. One photo-
sensitive element 3 is respectively disposed on each photo-
sensitive reflector 10. Each photosensitive element 3
corresponds to reflection points on each photosensitive
reflector 10. The photosensitive elements 3 of the photosen-
sitive reflectors 10 are respectively connected with a control
unit. The photosensitive element 3 is configured to transmit
sensed light receiving information of the laser beams to the

Aug. 24,2017

control unit. The control unit is configured to determine the
touch position according to the light receiving information
and the predetermined position of the photosensitive reflec-
tor 10.

[0045] For instance, as for the control unit, when software
may be utilized for implementation, in view of the level of
the conventional hardware process, a module implemented
by software may be adopted. Regardless of the cost, corre-
sponding hardware circuit may be established by those
skilled in the art to achieve corresponding function. The
hardware circuit includes a general very large scale integra-
tion (VLSI) circuit or a gate array and the conventional
semiconductors such as logic chips and transistors or other
discrete elements. The module may also be achieved by a
programmable hardware device such as a field program-
mable gate arrays, a programmable array logic and a pro-
grammable logic device.

[0046] The touch area and the control unit are separately
illustrated in FIG. 3. But the embodiment is not limited
thereto. For instance, the control unit may be integrated in
other components of the touch area, e.g., integrated in a
display unit of the touch area.

[0047] Taking the case that the display unit is a rectangular
display as illustrated in FIG. 3 as an example, one structural
form of the laser induced touch device is as follows: due to
high brightness of visible laser, the loss of light energy
during reflection is small and the collimation property is
good. Moreover, accurate light propagation path can be
guaranteed, and the touch effect cannot be affected. There-
fore, the laser transmitters 9 may adopt visible lasers which
are disposed on two adjacent vertexes of the rectangular
display. A plurality of photosensitive reflectors 10 are
respectively distributed on each side of the rectangular
display, namely one photosensitive reflector 10 is respec-
tively disposed at each reflection point. The visible lasers are
matched with the photosensitive reflectors 10, so that laser
nets extending along the horizontal and vertical directions
are distributed on the rectangular display. That is to say,
when point control of the rectangular display must be
achieved, a visible laser must be respectively disposed on
two adjacent vertexes, and photosensitive reflectors 10 must
be respectively disposed on four sides of the rectangular
display, so that laser nets 11 and 12 respectively extending
along the horizontal and vertical directions can be distrib-
uted on the rectangular display by laser beams and reflected
beams. The laser nets can sense the point-control touch
operation of an operator. Accurate touch operation and
positioning can be achieved only by utilization of two
visible lasers and a plurality of photosensitive reflectors 10,
so that the production cost can be greatly reduced.

[0048] When the display unit is the rectangular display,
apart from the above structure, when point control must be
achieved, one or more visible lasers may be respectively
disposed on two adjacent sides or four adjacent sides, and
photosensitive reflectors 10 may be respectively disposed on
four sides, so that laser nets 11 and 12 respectively extending
along the horizontal and vertical directions can be distrib-
uted on the rectangular display by laser beams and reflected
beams.

[0049] In addition, other structures apart from the rectan-
gular display, e.g., circular displays, elliptical displays,
polygonal displays and displays in other shapes or space
areas in any shape which are only required to achieve point
control on a plane, may all adopt the above structure to
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achieve point touch, as long as the laser transmitters 9 are
matched with the reflectors and the laser nets respectively
extending along two intersected directions are formed in the
plane. The point-control touch operation can be achieved
when the included angle of the laser nets extending along the
two intersected directions is any angle.

[0050] An embodiment provides a laser induced touch
device. The laser induced touch device has the same prin-
ciple and the similar structure with the laser induced touch
device illustrated in FIG. 3. The difference is only that: the
laser transmitter 9 is matched with the photosensitive reflec-
tors 10, so that a laser net extending along one direction is
formed in the touch area by laser beams and reflected beams,
and the positioning of the touch area in one direction can be
achieved. Thus, the usage amount of the laser transmitters 9
and the photosensitive reflectors 10 in a small-size touch
area can be reduced, and hence the production cost can be
reduced.

[0051] Taking the case that the display unit is a rectangular
display as illustrated in FIG. 4 as an example, the laser
transmitter 9 is a visible laser which is disposed on one
vertex of the rectangular display; the photosensitive reflec-
tors 10 are disposed on two sides corresponding to the
visible laser; one photosensitive reflector 10 is respectively
disposed on each reflection point on each side; and the
visible laser is matched with the photosensitive reflectors 10,
so that a laser net extending along the horizontal or vertical
direction is distributed on the rectangular display. That is to
say, when the touch mode is that the control action can be
achieved by only sliding along the vertical direction, a
visible laser may be only disposed on one vertex of the
rectangular display, and photosensitive reflectors 10 are
disposed on two sides in the vertical direction, so that a laser
net 11 extending along the vertical direction can be formed
by laser beams and reflected beams. The laser net may sense
the touch operation of sliding along the vertical direction of
an operator.

[0052] When the display unit is the rectangular display,
apart from the above structure, when the touch mode is that
the control action can be achieved by only sliding along the
vertical direction, the structure may also be that: one or more
visible lasers are respectively disposed on one or two long
sides, and photosensitive reflectors 10 are disposed on two
sides in the vertical direction, so that a laser net 11 extending
along the vertical direction can be formed by laser beams
and reflected beams.

[0053] In addition, other structures apart from the rectan-
gular display, e.g., circular displays, elliptical displays,
polygonal displays and displays in other shapes or space
areas in any shape which are only required to achieve point
control on a plane, may all adopt the above structure to
achieve the touch operation of sliding along one direction, as
long as the laser transmitter 9 is matched with the reflectors
and the laser net extending along the direction is formed in
the plane, and hence the touch operation of sliding along one
direction can be achieved.

[0054] An embodiment provides a laser induced touch
device. The laser induced touch device has the same prin-
ciple and similar structure with that of the laser induced
touch device illustrated in FIGS. 3 and 4. The difference is
only that: the laser transmitters 9 are matched with the
photosensitive reflectors 10, so that laser nets respectively
extending along more than three intersected directions can
be formed in the touch area by laser beams and reflected
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beams. Thus, the synchronous positioning of the touch area
in more than three intersected directions can be achieved,
and hence the positioning accuracy can be improved.
[0055] As illustrated in FIG. 5, taking the case that the
display unit is a hexagonal display as an example, one
structural form of the laser induced touch device is as
follows: the laser transmitters 9 are visible lasers which are
respectively disposed on three adjacent vertexes of the
hexagonal display; a plurality of photosensitive reflectors 10
are respectively distributed on each side of the hexagonal
display, namely one photosensitive reflector 10 is respec-
tively disposed at each reflection point; and the visible lasers
are matched with the photosensitive reflectors 10, so that
intersected laser nets respectively extending along the same
directions of three adjacent sides are respectively formed on
the hexagonal display. That is to say, when more accurate
point control of the hexagonal display must be achieved, a
visible laser must be respectively disposed on three adjacent
vertexes, and photosensitive reflectors 10 must be respec-
tively disposed on six sides of the hexagonal display, so that
laser nets extending along the same directions of three
adjacent sides of the hexagonal display can be distributed on
the hexagonal display by laser beams and reflected beams.
The laser nets can sense the point-control touch operation of
the operator.

[0056] When the display unit is the hexagonal display,
apart from the above structure, when point control must be
achieved, one or more visible lasers may be respectively
disposed on three adjacent sides or six adjacent sides, and
photosensitive reflectors 10 may be respectively disposed on
six sides, so that the intersected laser nets respectively
extending along the same directions of the three adjacent
sides can be formed on the hexagonal display by laser beams
and reflected beams.

[0057] In addition, when more accurate touch operation
must be achieved, other structures apart from the hexagonal
display, e.g., circular displays, triangular displays and dis-
plays in other shapes or space areas in any shape which must
achieve point control on three-dimensional (3D) space, may
all adopt the above structure to achieve point touch, as long
as the laser transmitters 9 are matched with the photosen-
sitive reflectors, so that the laser nets respectively extending
along the three intersected directions can be formed in the
plane or the space. The point-control touch operation can be
achieved when the included angle between the laser nets
extending along the three intersected directions is any angle.
[0058] In summary, structures such as octagonal displays
and decagonal displays may also adopt intersected laser nets
extending along more directions to achieve precise touch
operation.

[0059] Insome examples of the laser induced touch device
provided by the embodiments of the disclosure, a plurality
of photosensitive reflectors 10 are respectively disposed on
each side of the touch area; a plurality of photosensitive
elements 3 are respectively disposed on each photosensitive
reflector 10; and each photosensitive element 3 respectively
corresponds to each reflection point on the photosensitive
reflector 10. Therefore, the production cost of the laser
induced touch device can be reduced, and the requirement of
light reflection can be satisfied.

[0060] Insome examples ofthe laser induced touch device
provided by the embodiments of the disclosure, one photo-
sensitive reflector 10 is respectively disposed on each side of
the touch area; a plurality of photosensitive elements 3 are
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respectively disposed on each photosensitive reflector 10;
and each photosensitive element 3 respectively corresponds
to each reflection point on the photosensitive reflector 10.
Therefore, the production cost of the laser induced touch
device can be reduced, and the requirement of light reflec-
tion can be satisfied.

[0061] An embodiment provides a laser touch detection
method, which, as illustrated in FIG. 6, comprises the
following steps:

[0062] S1: firming at least one laser transmitter 9 and
photosensitive reflectors 10 at the edge of a touch area,
switching on the laser transmitter 9 to emit laser beams, and
forming laser nets in the touch area by the laser beams and
reflected beams formed by the reflection of the laser beams
via the photosensitive reflectors 10. In the embodiment, the
laser transmitter 9 is matched with the photosensitive reflec-
tors 10, so that a laser net extending along one direction is
formed in the touch area by the laser beams and the reflected
beams, and hence the touch operation of sliding control
along the direction can be achieved.

[0063] S2: allowing photosensitive elements 3 of the pho-
tosensitive reflectors 10 to be respectively connected with a
control unit, and allowing the photosensitive elements 3 to
transmit sensed light receiving information of the laser
beams to the control unit.

[0064] S3: performing touch operation on the touch area,
stopping the propagation of the laser beams, and allowing
the photosensitive elements 3 on an optical path of the laser
beams, behind the touch position of the touch operation, to
respectively stop receiving the light receiving information.
[0065] S4: allowing the control unit to determine the
specific touch position according to the predetermined posi-
tion of the photosensitive reflector 10 which firstly stops
receiving the light receiving information. The method of
acquiring the light receiving information of the photosensi-
tive elements 3 via the control unit is scanning acquisition
method or parallel acquisition method. Therefore, the acqui-
sition efficiency can be effectively improved and the delay
and errors can be reduced.

[0066] In some examples of the laser touch detection
method provided in the embodiments of the disclosure, the
laser transmitters 9 are matched with the photosensitive
reflectors 10, so that laser nets respectively extending along
two intersected directions can be formed in the touch area by
laser beams and reflected beams. For instance, the laser
transmitters 9 are matched with the photosensitive reflectors
10, so that laser nets respectively extending along the
horizontal and vertical directions can be formed in the touch
area by laser beams and reflected beams.

[0067] Taking the rectangular display as illustrated in FIG.
3 as an example, as illustrated in FIG. 7, the method
specifically comprises the following steps:

[0068] S1': respectively forming a visible laser in the
horizontal and vertical directions of the rectangular display
to emit laser beams. In order to form laser nets 11 and 12
respectively extending along the horizontal and vertical
directions in the touch area only via the two visible lasers,
light of initial outgoing laser beams of the visible lasers must
have specific inclination (for the convenience of viewing,
the angle as illustrated in FIG. 3 is 1°, and the angle may be
further reduced if the resolution must be increased). The
laser beams are reflected by the photosensitive reflectors 10
when arriving at one end of the rectangular display. In the
embodiment, as a plurality of photosensitive reflectors 10
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are respectively disposed in the horizontal and vertical
directions, the light can be reflected and propagated back
and forth in the rectangular display to form the laser nets
respectively extending along the horizontal and vertical
directions. As the initial angle of the lasers is determined, the
number and the position of the photosensitive reflectors 10
are also determined, and hence the laser nets are also
determined.

[0069] S2" allowing photosensitive elements 3 of the
photosensitive reflectors 10 to be respectively connected
with a control unit, and allowing the photosensitive elements
3 to transmit sensed light receiving information of the laser
beams to the control unit.

[0070] S3" stopping the propagation path of the laser
beams in the case of finger touch, so that one first photo-
sensitive reflector 10 which cannot receive light is respec-
tively disposed in the horizontal and vertical directions.
[0071] S4" allowing the control unit to determine the
specific touch position according to the predetermined posi-
tion of the respective photosensitive reflectors 10 which
firstly stop receiving the light receiving information in the
horizontal and vertical directions, and calculating the spe-
cific position of the finger according to the path of the laser
net.

[0072] The embodiment utilizes the reflection principle,
improves the touch resolution when adopting less laser
transmitters 9 simultaneously, and reduces the size of the
touch area when ensuring high resolution simultaneously.
[0073] In some examples of the laser touch detection
method provided in the embodiments of the disclosure, the
laser transmitters 9 are matched with the photosensitive
reflectors 10, so that laser nets respectively extending along
three or more intersected directions can be formed in the
touch area by laser beams and reflected beams.

[0074] In summary, the present invention provides a pho-
tosensitive reflector, a laser induced touch device and a laser
touch detection method, which can improve the resolution of
the touch device when adopting less infrared emitters simul-
taneously, can achieve accurate touch operation, and can be
flexibly applied in various laser induced control situations
such as laser detection and laser touch display.

[0075] The foregoing is only the preferred embodiments
of the present invention and not intended to limit the scope
of protection of the present invention. The scope of protec-
tion of the present invention should be defined by the
appended claims.

[0076] The application claims priority to the Chinese
patent application No. 201610095218.9, filed Feb. 19, 2016,
the disclosure of which is incorporated herein by reference
as part of the application.

1. A photosensitive reflector, comprising a reflection layer
and a photosensitive element, wherein the photosensitive
element is disposed on or in the reflection layer and con-
figured to sense at least one of light running through the
reflection layer, light incident on the reflection layer, or light
reflected by the reflection layer.

2. The photosensitive reflector according to claim 1,
wherein the reflection layer includes an optical glass sheet,
one or more films are formed on a light incident surface of
the optical glass sheet, and the photosensitive element is
disposed on one side of the optical glass sheet opposite to the
light incident surface.

3. The photosensitive reflector according to claim 1,
wherein the reflection layer includes an optical glass sheet,
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a metal layer is formed on one side of the optical glass sheet
opposite to a light incident surface, and the photosensitive
element is disposed in an opening of the metal layer.

4. The photosensitive reflector according to claim 3,
wherein the metal layer is made of silver or aluminum.

5. The photosensitive reflector according to claim 1,
wherein the photosensitive element is at least one selected
from the group consisting of photoresistor, photodiode or
photistor.

6. The photosensitive reflector according to claim 1,
wherein an area of the photosensitive elements occupies less
than one third of an area of the reflection layer in the planar
direction of the reflection layer.

7. A laser induced touch device, comprising a touch area,
wherein at least one laser transmitter is disposed at an edge
of the touch area, photosensitive reflectors are disposed at
the edge of the touch area, laser beams emitted by the laser
transmitter are reflected by reflection layers of the photo-
sensitive reflectors, so that a laser net is be formed in the
touch area by the laser beams, photosensitive elements of the
photosensitive reflectors are respectively connected with a
control unit; the photosensitive element is configured to
transmit sensed light receiving information of the laser
beams to the control unit; and the control unit is configured
to determine a touch position according to the light receiving
information and a predetermined position of the photosen-
sitive reflectors.

8. The laser induced touch device according to claim 7,
wherein the laser transmitter is matched with the photosen-
sitive reflectors, so that the laser net extending along one
direction is formed in the touch area by the laser beams.

9. The laser induced touch device according to claim 7,
wherein the laser transmitter is matched with the photosen-
sitive reflectors, so that the laser net extending along two or
more intersected directions are formed in the touch area by
the laser beams.

10. The laser induced touch device according to claim 7,
wherein each side of the touch area is provided with one
photosensitive reflector, multiple photosensitive elements
are respectively disposed on each photosensitive reflector,
and each photosensitive element corresponds to each reflec-
tion point on the photosensitive reflector.

11. The laser induced touch device according to claim 7,
wherein multiple photosensitive reflectors are respectively
disposed on each side of the touch area; multiple photosen-
sitive elements are respectively disposed on each photosen-
sitive reflector, and each photosensitive element corresponds
to each reflection point on the each photosensitive reflector.

12. The laser induced touch device according to claim 7,
wherein each side of the touch area is provided with multiple
photosensitive reflectors, one photosensitive element is dis-
posed on each photosensitive reflector, and the photosensi-
tive element corresponds to the reflection point on the each
photosensitive reflector.
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13. The laser induced touch device according to claim 7,
wherein the touch area is a display unit or a space area.

14. The laser induced touch device according to claim 13,
wherein the display unit is a rectangular display.

15. The laser induced touch device according to claim 14,
wherein the laser transmitter is a visible laser, the visible
laser is disposed on one or two adjacent vertexes of the
rectangular display and matched with the photosensitive
reflectors; and the laser net extending along one or two
directions parallel to two adjacent sides of the rectangular
display are distributed on the rectangular display.

16. A laser touch detection method, comprising:

forming at least one laser transmitter and photosensitive
reflectors at an edge of a touch area, switching on the
laser transmitter to emit laser beams, and forming a
laser net in the touch area by the laser beams emitted by
the laser transmitter and reflected by the photosensitive
reflectors;

connecting photosensitive elements of the photosensitive
reflectors to a control unit, and allowing the photosen-
sitive elements to transmit sensed light receiving infor-
mation of the laser beams to the control unit;

performing a touch operation on the touch area to stop
propagation of the laser beams, and allowing the pho-
tosensitive elements on an optical path of the laser
beams, behind a touch position of the touch operation,
to respectively stop receiving the light receiving infor-
mation; and

determining the touch position by the control unit accord-
ing to a predetermined position of the photosensitive
reflector which firstly stops receiving the light receiv-
ing information.

17. The laser touch detection method according to claim
16, wherein the laser transmitter is matched with the pho-
tosensitive reflectors, so that the laser net extending along
one direction is formed in the touch area by the laser beams.

18. The laser touch detection method according to claim
16, wherein the laser transmitter is matched with the pho-
tosensitive reflectors, so that the laser net extending along
two or more intersected directions are formed in the touch
area by the laser beams.

19. The laser touch detection method according to claim
18, wherein the laser transmitter is matched with the pho-
tosensitive reflectors, so that the laser nets extending along
two mutually perpendicular directions are tamed in the touch
area by the laser beams.

20. The laser touch detection method according to claim
16, wherein the tight receiving information the photosensi-
tive elements is acquired through the control unit by scan-
ning acquisition method or parallel acquisition method.
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