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A recognition method for an input device is disclosed in the
present invention, which is applied to an electronic device
with a capacitive touch screen having a function of height
detection, different input devices have different electric field
height information. The method includes: obtaining the elec-
tric field height information of the input device, upon detec-
tion of a touch control operation of the input device; and
determining attribute information of the input device accord-
ing to a preset correspondence between the electric field
height information and the attribute information of the input
device. In the recognition method for the input device dis-
closed in the present disclosure, after it is determined that a
touch control operation is performed on the capacitive touch
screen by the input device, the electric field height informa-
tion of the input device is obtained.
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Obtaining the electric field height S11
information of the input device, upon \/
detection of a touch control operation of
the input device

Determining attribute information of the

input device according to a preset S12
correspondence between the electric \/
field height information and the

attribute information of the input device

FIG. 1

Obtaining a capacitance value at a position of the S21
capacitive touch screen in contact with the input J
device, upon detection of a touch control
operation of the input device

Obtaining an electric field height value matching
the capacitance value according to a preset S22
correspondence between the capacitance value J
and the electric field height value; and setting the
electric field height value as the electric field
height information of the input device

Determining attribute information of the input S23
device according to the preset correspondence
between the electric field height information and
the attribute information of the input device

FIG. 2
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Obtaining, in accordance with a preset strategy, a S31

sequence of capacitance values for distinguishing \8

different input devices, upon detection of a touch
control operation of the input device

Obtaining electric field height values corresponding
to multiple capacitance values in the sequence of 932
capacitance values according to a preset j
correspondence between the capacitance value and
the electric field height value, and setting the
obtained electric field height values as the electric
field height information of the input device

device according to the preset correspondence
between the electric field height information and
the attribute information of the input device

Determining attribute information of the input \g S33

FIG. 3
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RECOGNITION METHOD FOR INPUT
DEVICE, RECOGNITION DEVICE,
ELECTRONIC DEVICE AND INPUT DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims priority to Chinese
Patent Application No. 201210345482.5, filed on Sep. 17,
2012, the entire disclosure of which is incorporated herein by
reference.

FIELD OF THE INVENTION

[0002] The present disclosure belongs to the technical field
of'touch control of an electronic device, and in particular to a
recognition method for an input device, a recognition device,
an electronic device and an adapted input device.

BACKGROUND OF THE INVENTION

[0003] With the development of science and technology,
touch control technology is becoming more and more mature.
As an important branch of the touch control technology, a
capacitive touch screen has been widely used in various elec-
tronic devices. Presently, a capacitive touch screen with a
function of height detection has appeared, with which a user
can perform a touch control operation at a certain distance in
front of the capacitive touch screen without contacting a
surface of the capacitive touch screen.

[0004] The capacitive touch screen has a function of multi-
touch, in which the touch operation may be performed by
various objects. In some application scenes, the objects that
perform the touch operation need to be distinguished. For
example, the user generally uses a touch pen to perform the
touch operation when drawing a picture on the capacitive
touch screen of the electronic device, the electronic device
acquires the trace generated by the touch pen as input data and
performs a following process; however, the finger or the hand
of the user may possibly touch the capacitive touch screen
during the drawing, the touch trace (which can be considered
asinvalid data) generated by the finger or the hand will also be
acquired by the electronic device, and a false picture line is
generated, in which case the user must do an erasing work to
remove the false line, thereby increasing the burden of the
electronic device.

[0005] Therefore, the problem which needs to be consid-
ered by those skilled in the art is how to distinguish the objects
that perform the touch control operation so as to meet the
requirement of the electronic device in different application
scenes.

SUMMARY OF THE INVENTION

[0006] Inview ofthis, an object of the present disclosure is
to provide a recognition method for an input device, a recog-
nition device and an electronic device, for recognizing and
distinguishing input devices that perform a touch control
operation on a capacitive touch screen. An input device
adapted to the recognition method is further provided in the
present disclosure.

[0007] To achieve the above objects, the flowing technical
solutions are provided in the present disclosure.

[0008] A recognition method for an input device, applied to
an electronic device with a capacitive touch screen which has
a function of height detection, different input devices having
different electric field height information, wherein the

Mar. 20, 2014

method includes: obtaining the electric field height informa-
tion of the input device, upon detection of a touch operation of
the input device; and determining attribute information of the
input device according to a preset correspondence between
the electric field height information and the attribute infor-
mation of the input device.

[0009] Preferably, in the above method, the input device
may include an electrical conductor located at an adjustable
height, the electrical conductor may have one end thereof
connected to the ground, the electrical conductor in the input
device is located at a constant height during the touch control
operation; and the obtaining the electric field height informa-
tion of the input device may include: obtaining a capacitance
value at a position of the capacitive touch screen in contact
with the input device; and obtaining an electric field height
value matching the capacitance value according to a preset
correspondence between the capacitance value and the elec-
tric field height value, and setting the obtained electric field
height value as the electric field height information of the
input device.

[0010] Preferably, in the above method, the input device
may include a plurality of electrical conductors located at
different heights, the input device may connect/disconnect
the plurality of electrical conductors in the input device
to/from the ground in a preset order; and the obtaining the
electric field height information of the input device may
include: obtaining, in accordance with a preset strategy, a
sequence of capacitance values for distinguishing different
input devices; and obtaining electric field height values cor-
responding to the multiple capacitance values in the sequence
of capacitance values respectively according to a preset cor-
respondence between the capacitance value and the electric
field height value, and setting the obtained electric field
height values as the electric field height information of the
input device.

[0011] Preferably, in the above method, the attribute infor-
mation of the input device may include physical attribute
information and/or role attribute information.

[0012] A recognition device, applied to an electronic
device with a capacitive touch screen which has a function of
height detection, wherein the recognition device includes: an
information obtaining unit, adapted to obtain electric field
height information of an input device upon detection of a
touch control operation of the input device; and an informa-
tion determining unit, adapted to determine attribute infor-
mation of the input device according to a preset correspon-
dence between the electric field height information and the
attribute information of the input device.

[0013] Preferably, in the above recognition device, the
input device may include an electrical conductor located at an
adjustable height, the electrical conductor may have one end
thereof grounded, the electrical conductor is located at a
constant height in the input device during the touch control
operation; and the information obtaining unit may include: a
first obtaining module, adapted to obtain a capacitance value
at a position of the capacitive touch screen in contact with the
input device; and a first determining module, adapted to
obtain an electric field height value matching the capacitance
value according to a preset correspondence between the
capacitance value and the electric field height value and set
the obtained electric field height value as the electric field
height information of the input device.

[0014] Preferably, in the above recognition device, the
input device may include a plurality of electrical conductors



US 2014/0078103 Al

located at different heights, the input device may connect/
disconnect the plurality of electrical conductors in the input
device to/from the ground in a preset order; and the informa-
tion obtaining unit may include: a second obtaining module,
adapted to obtain, in accordance with a preset strategy, a
sequence of capacitance values for distinguishing different
input devices; and a second determining module, adapted to
obtain electric field height values corresponding to multiple
capacitance values in the sequence of capacitance values
respectively according to a preset correspondence between
the capacitance value and the electric field height value and
set the obtained electric field height values as the electric field
height information of the input device.

[0015] An electronic device, including a capacitive touch
screen which has a function of height detection, wherein the
electronic device further includes a recognition device con-
nected to the capacitive touch screen, with the recognition
device being any one of the above recognition devices.

[0016] An input device, adapted to the above first recogni-
tion method for the input device, wherein the input device
includes: a main body; and an electrical conductor movably
connected onto the main body, wherein the electrical conduc-
tor is located at an adjustable height of the main body, and the
electrical conductor has one end thereof connected to the
ground.

[0017] Preferably, in the above input device, labels corre-
sponding to different attribute information may be provided
on the main body.

[0018] An input device, adapted to the above first recogni-
tion method for the input device, wherein the input device
includes: a main body; a plurality of electrical conductors
fixedly located at different heights of the main body; and a
control circuit adapted to connect/disconnect the plurality of
electrical conductors to/from the ground respectively.

[0019] Preferably, in the above input device, the control
circuit may include a controller and a plurality of switching
tubes; and one switching tube is be connected in series
between one end of each electrical conductor and the ground,
control terminals of the plurality of switching tubes may be
connected to different I/O ports of the controller respectively.

[0020] It can be seen that the present disclosure has the
following advantages. In the recognition method for the input
device disclosed in the present disclosure, after it is deter-
mined that a touch control operation is performed on the
capacitive touch screen by the input device, the electric field
height information of the input device is obtained; because
different input devices have different electric field height
information, the attribute information of the input device can
be determined according to the preset correspondence
between the electric field height information and the attribute
information, and thus various input devices can be recognized
and distinguished.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] In order to illustrate the technical solutions accord-
ing to the embodiments of the present invention or in the prior
art more clearly, drawings to be used in the description of the
prior art or the embodiments will be described briefly here-
inafter. Apparently, the drawings described hereinafter are
only some embodiments of the present invention, and other
drawings may be obtained by those skilled in the art accord-
ing to those drawings without creative labor.
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[0022] FIG.1is a flow chart of a recognition method for an
input device disclosed in a first embodiment of the present
disclosure;

[0023] FIG. 2 is a flow chart of a recognition method for an
input device disclosed in a second embodiment of the present
disclosure;

[0024] FIG. 3 is a flow chart of a recognition method for an
input device disclosed in a third embodiment of the present
disclosure;

[0025] FIG. 4 is a schematic structural diagram of a recog-
nition device disclosed in a fourth embodiment of the present
disclosure;

[0026] FIG. 5 is a schematic structural diagram of a recog-
nition device disclosed in a fifth embodiment of the present
disclosure;

[0027] FIG. 6 is a schematic structural diagram of a recog-
nition device disclosed in a sixth embodiment of the present
disclosure;

[0028] FIG. 7 is a schematic structural diagram of an input
device disclosed in a seventh embodiment of the present
disclosure; and

[0029] FIG. 8 is a schematic structural diagram of an input
device disclosed in an eight embodiment of the present dis-
closure.

DETAILED DESCRIPTION OF THE INVENTION

[0030] The technical solutions in the embodiments of the
present invention will be described clearly and completely
hereinafter in conjunction with the drawings in the embodi-
ments of the present invention, so that the objects, technical
solutions and advantages of the present invention will be
clear. Apparently, the described embodiments are only a part
but not all of the embodiments of the present invention. All the
other embodiments can be obtained by those skilled in the art
without creative effort on the basis of the embodiments of the
present invention, which fall within the scope of protection of
the present invention.

[0031] A recognition method for an input device is dis-
closed in the present disclosure, which is applied to an elec-
tronic device with a capacitive touch screen such as a mobile
phone, a tablet computer or an intelligent television, and the
capacitive touch screen has a function of height detection.
With the recognition method disclosed in the present disclo-
sure, input devices that perform a touch control operation on
the touch screen can be recognized and distinguished. Various
input devices in the present disclosure have different electric
field heights.

First Embodiment

[0032] Referenceis madeto FIG. 1, which is a flow chart of
a recognition method for an input device disclosed in a first
embodiment of the present disclosure. In the first embodi-
ment, the input device has at least one electrical conductor;
and when the input device contacts the capacitive touch
screen in the electronic device, the capacitive touch screen
having the function of height detection may senses the contact
of'the input device with the capacitive touch screen, and may
detect the electric field height value of the input device (that
is, the distance value between the electrical conductor in the
input device and the capacitive touch screen).
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[0033] Themethodincludes the following steps S11 to S12.
[0034] Step S11: obtaining the electric field height infor-
mation of the input device, upon detection of a touch control
operation of the input device.

[0035] In the operation of the electronic device, it is
detected whether a touch control operation is performed on
the capacitive touch screen by the input device in real time.
The touch control operation may be a clicking operation, a
sliding operation or stay of the input device on the capacitive
touch screen. When it is determined that a touch control
operation is performed on the capacitive touch screen by the
input device, the electric field height information of the input
device is obtained. The electric field height information may
include only an electric field height value, and may also be a
combination of multiple electric field height values.

[0036] Step S12: determining attribute information of the
input device according to a preset correspondence between
the electric field height information and the attribute infor-
mation of the input device.

[0037] Because the capacitive touch screen has the function
of' multi-touch, touch control operations may be performed on
one capacitive touch screen by using multiple input devices at
the same time. In the present disclosure, different electric
field height information is preset for various input devices.
That is to say, each input device has unique electric field
height information. Therefore, a correspondence may be
established between the electric field height information of
each input device and the attribute information thereof, and
may be stored in the electronic device. After the electric field
height information of the input device is obtained in step S11,
the attribute information of the input device may be deter-
mined according to the pre-stored correspondence, and thus
the input device may be recognized and distinguished.
[0038] In the recognition method for the input device dis-
closed in the first embodiment of the disclosure, after it is
determined that a touch control operation is performed on the
capacitive touch screen by the input device, the electric field
height information of the input device is obtained; because
different input devices have different electric field height
information, the attribute information of the input device can
be determined according to the preset correspondence
between the electric field height information and the attribute
information of the input device, and thus various input
devices can be recognized and distinguished.

Second Embodiment

[0039] Referenceis made to FIG. 2, which is a flow chart of
arecognition method for an input device disclosed ina second
embodiment of the present disclosure. In the second embodi-
ment, the input device includes an electrical conductor
located at an adjustable height, the electrical conductor has
one end thereof connected to the ground, and when a touch
control operation is performed on the capacitive touch screen
in the electric device by the input device, the electrical con-
ductor is located at a constant height in the input device. The
electrical conductors in different input devices are located at
different heights.

[0040] Themethodincludes the following steps S21 to S23.
[0041] Step S21: obtaining a capacitance value at a position
of'the capacitive touch screen in contact with the input device,
upon detection of a touch control operation of the input
device.

[0042] Because only one electrical conductor is provided in
each input device, and the electrical conductor is located at a
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constant height in the input device during the touch control
operation, the capacitance value at the position on the capaci-
tive touch screen where the capacitive touch screen contacts
the input device keeps constant when the input device per-
forms the touch operation, and thus the capacitance value
may be obtained at any time when the input device performs
the touch control operation.

[0043] In implementation, the operation of obtaining the
capacitance value may be performed at the time when the
input device touches the capacitive touch screen, for shorten-
ing the time required by the electronic device to recognize the
input device and improving the experience of the user.

[0044] Step S22: obtaining an electric field height value
matching the capacitance value according to a preset corre-
spondence between the capacitance value and the electric
field height value; and setting the electric field height value as
the electric field height information of the input device.

[0045] When the a touch control operation is performed on
the capacitive touch screen by the input device, the capaci-
tance value at the position on the capacitive touch screen
where the capacitive touch screen contacts the input device
varies, and the capacitance value and the electric field height
value of the input device (that is, the distance value between
the electrical conductor in the input device and the capacitive
touch screen) have inverse relation. Specifically, the greater
the electric field height value of the input device is, the
smaller the capacitance value at the position on the capacitive
touch screen where the capacitive touch screen contacts the
input device is, and the smaller the electric field height value
of'the input device is, the greater the capacitance value at the
position on the capacitive touch screen where the capacitive
touch screen contacts the input device is. Multiple groups of
corresponding electric field height values and capacitance
values are obtained by limited times of experiments, and the
correspondence may be established between the capacitance
values and the electric field height values by performing data
process. Because only one electrical conductor is provided in
the input device in the second embodiment, the electric field
height information of each input device includes only one
electric field height value.

[0046] Step S23: determining attribute information of the
input device according to the preset correspondence between
the electric field height information and the attribute infor-
mation of the input device.

[0047] In the recognition method for the input device dis-
closed in the second embodiment of the disclosure, an input
device in which only one electrical conductor is provided is
recognized and distinguished; after the capacitance value at
the position on the capacitive touch screen where the capaci-
tive touch screen contacts the input device is obtained, the
electric field height value matching the obtained capacitance
value is determined according to the preset correspondence
between the capacitance value and the electric field height
value, and the attribute information of the input device is
determined by setting the electric field height value as the
electric field height information of the input device.

Third Embodiment

[0048] Referenceis madeto FIG. 3, which is a flow chart of
a recognition method for an input device disclosed in a third
embodiment of the present disclosure.
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[0049] Themethod includes the following steps S31 to S33.
[0050] Step S31: obtaining, in accordance with a preset
strategy, a sequence of capacitance values for distinguishing
different input devices, upon detection of a touch control
operation of the input device.

[0051] The input device comprises a plurality of electrical
conductors located at different heights, and during the touch
control operation of the input device, the input device con-
nects/disconnects the plurality of electrical conductors in the
input device to/from the ground in a preset order. For
example, in the input device A, an electrical conductor (rep-
resented as the electrical conductor 1) is provided at a preset
height 1, an electrical conductor (represented as the electrical
conductor 2) is provided at a preset height 2, an electrical
conductor (represented as the electrical conductor 3) is pro-
vided at a preset height 3, and an electrical conductor (repre-
sented as the electrical conductor 4) is provided at a preset
height 4. When the input device A performs the touch control
operation on the capacitive touch screen, the input device A
connects/disconnects the electrical conductor 1, the electrical
conductor 4, the electrical conductor 2 and the electrical
conductor 3 to/from the ground in this order. That is to say, the
input device A connects the electrical conductor 1 to the
ground at first, disconnects the electrical conductor 1 from the
ground after a preset time, connects the electrical conductor 4
to the ground, disconnects the electrical conductor 4 from the
ground after a preset time, connects the electrical conductor 2
to the ground at first, disconnects the electrical conductor 2
from the ground after a preset time, connects the electrical
conductor 3 to the ground at first, and then disconnects the
electrical conductor 3 from the ground after a preset time.
[0052] Different input devices may be provided with the
same number of electrical conductors, the electrical conduc-
tors in various input devices are located at the same height,
and different input devices connect/disconnect various elec-
trical conductors to/from the ground in different preset order.
For example, in the input device B, an electrical conductor
(represented as the electrical conductor 1) is provided at a
preset height 1, an electrical conductor (represented as the
electrical conductor 2) is provided at a preset height 2, an
electrical conductor (represented as the electrical conductor
3)is provided at a preset height 3, and an electrical conductor
(represented as the electrical conductor 4) is provided at a
preset height 4. When the input device B performs the touch
control operation on the capacitive touch screen, the input
device B connects/disconnects the electrical conductor 4, the
electrical conductor 3, the electrical conductor 2 and the
electrical conductor 1 to/from the ground in this order. That is
to say, the input device B connects the electrical conductor 4
to the ground at first, disconnects the electrical conductor 4
from the ground after a preset time, connects the electrical
conductor 3 to the ground, disconnects the electrical conduc-
tor 3 from the ground after a preset time, connects the elec-
trical conductor 2 to the ground at first, disconnects the elec-
trical conductor 2 from the ground after a preset time,
connects the electrical conductor 1 to the ground at first, and
then disconnects the electrical conductor 1 from the ground
after a preset time.

[0053] When electrical conductors located at different
heights are connected to the ground, different capacitance
values will be generated in a detection layer of the capacitive
touch screen, and after a period of switching operation (that
is, the operation of connection/disconnection to/from the
ground) is performed to the multiple electrical conductors in
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the input device in the preset order, a sequence of capacitance
values including multiple different capacitance values is gen-
erated in the detection layer of the capacitive touch screen. If
the numbers of the electrical conductors in individual input
devices are the same, and the electrical conductors are located
at the same height, but the preset orders are different, then
when the individual input devices perform the touch opera-
tion on the capacitive touch screen, the sequences of capaci-
tance values generated at the position on the capacitive touch
screen where the capacitive touch screen contacts the input
devices are different, and the sequences of capacitance values
may be used to distinguish different input devices.

[0054] Certainly, different input devices may also be pro-
vided with the same number of electrical conductors, but not
all the electrical conductors are provided at the same height in
the input devices. Alternatively, not all the numbers of the
electrical conductors provided in different input devices are
the same. For the above two cases, when the individual input
devices perform the touch operation on the capacitive touch
screen, the sequences of capacitance values generated at the
position on the capacitive touch screen where the capacitive
touch screen contacts the input devices are also different, and
the sequences of capacitance values may be used to distin-
guish different input devices.

[0055] If the switching strategies of the input devices for
the multiple electrical conductors are different, the sequences
of capacitance values for distinguishing different input
devices may be obtained in accordance with different preset
strategies.

[0056] Forexample, when the user performs the touch con-
trol operation on the capacitive touch screen by using mul-
tiple input devices, the input devices performs the operation
to connect/disconnect the multiple electrical conductors
therein to/from the ground in the preset order after it is deter-
mined that the input device contacts the capacitive touch
screen. And this operation is performed only once and will not
be performed repeatedly.

[0057] Then, the obtaining, in accordance with a preset
strategy, a sequence of capacitance values for distinguishing
different input devices includes: obtaining multiple capaci-
tance values at the position on the capacitive touch screen
where the capacitive touch screen contacts the input device;
and determining the obtained multiple capacitance values as
the corresponding sequence of capacitance values of the input
device.

[0058] Because the input devices performs the operation to
connect/disconnect the multiple electrical conductors therein
to/from the ground in the preset order for one time after it
contacts the capacitive touch screen, the multiple capacitance
values generated at the position on the capacitive touch screen
where the capacitive touch screen contacts the input device
are used for distinguishing the input devices.

[0059] Forexample, when the user performs the touch con-
trol operation on the capacitive touch screen by using mul-
tiple input devices, the input devices perform the operation to
connect/disconnect the multiple electrical conductors therein
to/from the ground in the preset order circularly.

[0060] Then, the obtaining, in accordance with a preset
strategy, a sequence of capacitance values for distinguishing
different input devices includes: obtaining, in a preset time
not less than two times of the time required by the input device
to perform the operation to connect/disconnect the multiple
electrical conductors therein to/from the ground in the preset
order, multiple capacitance values at the position on the
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capacitive touch screen where the capacitive touch screen
contacts the input device; searching for the pre-stored corre-
sponding sequence of capacitance values of the input device
from the obtained multiple capacitance values; and determin-
ing the searched out sequence of capacitance values as the
sequence of capacitance values of the input device.

[0061] Because the input device performs the operation to
connect/disconnect the multiple electrical conductors therein
to/from the ground in the preset order circularly, the capaci-
tance value at the position on the capacitive touch screen
where the capacitive touch screen contacts the input device
varies continuously when the input device performs the touch
control operation on the capacitive touch screen, the obtained
capacitance values contain surely the corresponding
sequence of capacitance values of the input device if the time
required to obtain the capacitance value is not less than two
times of the time required by the input device to perform the
operation to connect/disconnect the multiple electrical con-
ductors therein to/from the ground in the preset order. The
corresponding sequences of capacitance values of the input
devices are pre-stored in the electronic device (the corre-
sponding sequences of capacitance values of the input
devices are different, then the input devices may be distin-
guished by the corresponding sequence of capacitance values
of the input device), the corresponding sequence of capaci-
tance values of the input device may be determined by per-
forming a searching operation in the obtained multiple
capacitance values.

[0062] Preferably, the preset time is set to be equal to two
times of the time required by the input device to perform the
operation to connect/disconnect the multiple electrical con-
ductors therein to/from the ground in the preset order.
Thereby not only the operation of obtaining the sequence of
capacitance values can be achieved, but also the time con-
sumption can be reduced as much as possible.

[0063] In the first manner, the input device must have the
function of judging whether the input device contacts the
capacitive touch screen, thereby the requirement on the hard-
ware of the input device is high, the cost of the input device is
correspondingly high, but the time required by the electronic
device to recognize the input device is relatively short. In the
second manner, the requirement on the hardware of the input
device is low, the cost of the input device can be reduced
correspondingly, but the time required for obtaining the
sequence of capacitance values is relatively long, which
results in that the time required by the electronic device to
recognize the input device is relatively long.

[0064] Step S32: obtaining electric field height values cor-
responding to multiple capacitance values in the sequence of
capacitance values respectively according to a preset corre-
spondence between the capacitance value and the electric
field height value, and setting the obtained electric field
height values as the electric field height information of the
input device.

[0065] Multiple electrical conductors are provided at dif-
ferent heights in the input device, and each electrical conduc-
tor may result in the variation in the capacitance value of the
capacitive touch screen after being connected to the ground.
The electric field height information of the input device
includes multiple electric field height values.

[0066] Step S33: determining attribute information of the
input device according to the preset correspondence between
the electric field height information and the attribute infor-
mation of the input device.
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[0067] In the recognition method for the input device dis-
closed in the third embodiment of the present disclosure,
input devices in which multiple electrical conductors are
provided at different heights are recognized and distin-
guished; after the sequence of capacitance values for distin-
guishing different input devices is obtained, the electric field
height values matching the multiple capacitance values in the
sequence of capacitance values is determined according to the
preset correspondence between the capacitance value and the
electric field height value, and the attribute information of the
input device is determined by setting multiple electric field
height values as the electric field height information of the
input device.

[0068] Intheabove embodiments, the attribute information
of the input device includes physical attribute information
and/or role attribute information.

[0069] The recognition method for the input device is dis-
closed above in the present disclosure, and a recognition
device is further disclosed accordingly in the present disclo-
sure, for recognizing and distinguishing the input devices that
perform the touch control operation on the capacitive touch
screen of the electronic device, with each input device having
different electric field height. The electronic device may be a
mobile phone, a tablet computer or an intelligent television,
and the capacitive touch screen has a function of height detec-
tion.

Fourth Embodiment

[0070] Reference is made to FIG. 4, which is a schematic
structural diagram of a recognition device disclosed in a
fourth embodiment of the present disclosure. The recognition
device includes an information obtaining unit 1 and an infor-
mation determining unit 2.

[0071] The information obtaining unit 1 is adapted to
obtain electric field height information of an input device
upon detection of a touch control operation of the input
device. In the operation of the electronic device, it is detected
whether a touch control operation is performed on the capaci-
tive touch screen by the input device in real time. The touch
control operation may be a clicking operation, a sliding
operation or stay of the input device on the capacitive touch
screen. When it is determined that a touch control operation is
performed on the capacitive touch screen by the input device,
the electric field height information of the input device is
obtained. The electric field height information may include
only an electric field height value, and may also be a combi-
nation of multiple electric field height values.

[0072] The information determining unit 2 is adapted to
determine attribute information of the input device according
to a preset correspondence between the electric field height
information and the attribute information. Because the
capacitive touch screen has the function of multi-touch, touch
control operations may be performed on one capacitive touch
screen by using multiple input devices at the same time. In the
present disclosure, different electric field height information
is preset for various input devices. That is to say, each input
device has unique electric field height information. There-
fore, correspondence may be established between the electric
field height information of each input device and the attribute
information thereof, and may be stored in the electronic
device. After the electric field height information of the input
device is obtained by information obtaining unit 1, the
attribute information of the input device may be determined
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according to the pre-stored correspondence, and thus the
input devices may be recognized and distinguished.

[0073] In the recognition device disclosed in the fourth
embodiment of the disclosure, after it is determined that a
touch control operation is performed on the capacitive touch
screen by the input device, the electric field height informa-
tion of the input device is obtained; because different input
devices have different electric field height information, the
attribute information of the input device can be determined
according to the preset correspondence between the electric
field height information and the attribute information, and
thus various input devices can be recognized and distin-
guished.

Fifth Embodiment

[0074] Reference is made to FIG. 5, which is a schematic
structural diagram of a recognition device disclosed in a fifth
embodiment of the present disclosure.

[0075] The input device adapted to the recognition device
disclosed in the fifth embodiment includes an electrical con-
ductor located at an adjustable height, the electrical conductor
has one end thereof connected to the ground, and when a
touch control operation is performed on the capacitive touch
screen in the electric device by the input device, the electrical
conductor is located at a constant height in the input device.
The electrical conductors in different input devices are
located at different heights.

[0076] The recognition device includes an information
obtaining unit 1 and an information determining unit 2, with
the information obtaining unit 1 including a first obtaining
module 11 and a first determining module 12.

[0077] The first obtaining module 11 is adapted to obtain a
capacitance value at a position of the capacitive touch screen
in contact with the input device. Because only one electrical
conductor is provided in each input device, and the electrical
conductor is located at a constant height in the input device
during the touch control operation, the capacitance value at
the position on the capacitive touch screen where the capaci-
tive touch screen contacts the input device keeps constant
when the input device performs the touch control operation,
and thus the capacitance value may be obtained at any time
when the input device performs the touch control operation.
[0078] The first determining module 12 is adapted to obtain
an electric field height value matching the capacitance value
according to a preset correspondence between the capaci-
tance value and the electric field height value and set the
obtained electric field height value as the electric field height
information of the input device. When the a touch control
operation is performed on the capacitive touch screen by the
input device, the capacitance value at the position on the
capacitive touch screen where the capacitive touch screen
contacts the input device varies, and the capacitance value
and the electric field height value of the input device (that is,
the distance value between the electrical conductor in the
input device and the capacitive touch screen) have inverse
relation. Specifically, the greater the electric field height value
of'the input device is, the smaller the capacitance value at the
position on the capacitive touch screen where the capacitive
touch screen contacts the input device is, and the smaller the
electric field height value of the input device is, the greater the
capacitance value at the position on the capacitive touch
screen where the capacitive touch screen contacts the input
device is. Multiple groups of electric field height values and
capacitance values are obtained by limited times of experi-
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ments, and the correspondence may be established between
the capacitance value and the electric field height value by
performing data process. Because only one electrical conduc-
tor is provided in the input device in the second embodiment,
the electric field height information of each input device
includes only one electric field height value.

[0079] The recognition device disclosed in the fifth
embodiment of the disclosure is adapted to the input device in
which only one electrical conductor is provided. After the
capacitance value at the position on the capacitive touch
screen where the capacitive touch screen contacts the input
device is obtained, the electric field height value matching the
obtained capacitance value is determined according to the
preset correspondence between the capacitance value and the
electric field height value, and the attribute information of the
input device is determined by setting the electric field height
value as the electric field height information of the input
device.

Sixth Embodiment

[0080] Reference is made to FIG. 6, which is a schematic
structural diagram of a recognition device disclosed in a sixth
embodiment of the present disclosure.

[0081] The input device adapted to the recognition device
disclosed in the sixth embodiment includes multiple electri-
cal conductors located at different heights, and the input
device connects/disconnects the electrical conductors therein
to/from the ground in a preset order.

[0082] The recognition device includes an information
obtaining unit 1 and an information determining unit 2, with
the information obtaining unit 1 including a second obtaining
module 13 and a second determining module 14.

[0083] The second obtaining module 13 is adapted to
obtain, in accordance with a preset strategy, a sequence of
capacitance values for distinguishing different input devices.
It the switching strategies in accordance with which the input
devices connect/disconnect the multiple electrical conductors
are different, the second obtaining module 13 may obtain the
sequence of capacitance values for distinguishing different
input devices in accordance with different preset strategies.
[0084] Forexample, when the user performs the touch con-
trol operation on the capacitive touch screen by using mul-
tiple input devices, the input devices performs the operation
to connect/disconnect the multiple electrical conductors
therein to/from the ground in the preset order after it is deter-
mined that the input device contacts the capacitive touch
screen. And this operation is performed only once and will not
be performed repeatedly. Then, the obtaining, by the second
obtaining module 13, in accordance with a preset strategy, a
sequence of capacitance values for distinguishing different
input devices includes: obtaining multiple capacitance values
at the position on the capacitive touch screen where the
capacitive touch screen contacts the input device; and deter-
mining the obtained multiple capacitance values as the cor-
responding sequence of capacitance values of the input
device.

[0085] Because the input devices perform the operation to
connect/disconnect the multiple electrical conductors therein
to/from the ground in the preset order for one time after it
contacts the capacitive touch screen, the multiple capacitance
values generated at the position on the capacitive touch screen
where the capacitive touch screen contacts the input device
are all used for distinguishing the input devices.
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[0086] Forexample, when the user performs the touch con-
trol operation on the capacitive touch screen by using mul-
tiple input devices, the input devices perform the operation to
connects/disconnects the multiple electrical conductors
therein to/from the ground in the preset order period circu-
larly. Then, the obtaining, by the second obtaining module 13,
in accordance with a preset strategy, a sequence of capaci-
tance values for distinguishing different input devices
includes: obtaining, in a preset time not less than two times of
the time required by the input device to perform the operation
to connect/disconnect the multiple electrical conductors
therein to/from the ground in the preset order, multiple
capacitance values at the position on the capacitive touch
screen where the capacitive touch screen contacts the input
device; searching for the pre-stored corresponding sequence
of capacitance values of the input device from the obtained
multiple capacitance values; and determining the found
sequence of capacitance values as the sequence of capaci-
tance values of the input device.

[0087] Because the input device performs the operation to
connects/disconnects the multiple electrical conductors
therein to/from the ground in the preset order circularly, the
capacitance value at the position on the capacitive touch
screen where the capacitive touch screen contacts the input
device varies continuously when the input device performs
the touch control operation on the capacitive touch screen, the
obtained capacitance values contain surely the corresponding
sequence of capacitance values of the input device if the time
required to obtain the capacitance value is not less than two
times of the time required by the input device to perform the
operation to connect/disconnect the multiple electrical con-
ductors therein to/from the ground in the preset order. The
corresponding sequences of capacitance values of the input
devices are pre-stored in the electronic device (the corre-
sponding sequences of capacitance values of the input
devices are different, then the input devices may be distin-
guished by the corresponding sequence of capacitance values
of the input device), the corresponding sequence of capaci-
tance values of the input device may be determined by per-
forming searching operation in the obtained multiple capaci-
tance values.

[0088] Preferably, the preset time is set to be equal to two
times of the time required by the input device to perform the
operation to connect/disconnect the multiple electrical con-
ductors therein to/from the ground in the preset order.
Thereby not only the operation of obtaining the sequence of
capacitance values can be achieved, but also the time con-
sumption can be reduced as much as possible.

[0089] In the first manner, the input device must have the
function of judging whether the input device contacts the
capacitive touch screen, thereby the requirement on the hard-
ware of the input device is high, the cost of the input device is
correspondingly high, but the time required by the electronic
device to recognize the input device is relatively short. In the
second manner, the requirement on the hardware of the input
device is low, the cost of the input device can be reduced
correspondingly, but the time required for obtaining the
sequence of capacitance values is relatively long, which
results in that the time required by the electronic device to
recognize the input device is relatively long.

[0090] The second determining module 14 is adapted to
obtain electric field height value corresponding to multiple
capacitance values in the sequence of capacitance values
according to a preset correspondence between the capaci-
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tance value and the electric field height value and set the
obtained multiple electric field height values as the electric
field height information of the input device.

[0091] Multiple electrical conductors are provided at dif-
ferent heights in the input device, and each electrical conduc-
tor may result in the variation in the capacitance value of the
capacitive touch screen after being connected to the ground.
The electric field height information of the input device
includes multiple electric field height values.

[0092] The recognition device disclosed in the sixth
embodiment of the disclosure is adapted to the input device in
which multiple electrical conductors are provided at different
heights. After the sequence of capacitance values for distin-
guishing different input devices is obtained, the electric field
height values matching the multiple capacitance values in the
sequence of capacitance values is determined according to the
preset correspondence between the capacitance value and the
electric field height value, and the attribute information of the
input device is determined by setting the multiple electric
field height values as the electric field height information of
the input device.

[0093] An electronic device is further disclosed in the
present disclosure, which including a capacitive touch screen
which has a function of height detection, while the electronic
device further includes any one of the recognition devices
disclosed above in the present disclosure which is connected
to the capacitive touch screen.

[0094] An input device adapted to the above recognition
method is further disclosed in the present disclosure.

[0095] Reference is made to FIG. 7, which is a schematic
structural diagram of an input device disclosed in a seventh
embodiment of the present disclosure.

[0096] The input device includes a main body 10 and an
electrical conductor 20. The electrical conductor 20 is mov-
ably connected onto the main body 10, wherein the electrical
conductor 20 on the main body 10 is located at an adjustable
height, and the electrical conductor 20 has one end thereof
connected to the ground.

[0097] Inimplementation, the electrical conductor 20 may
be movably connected onto the main body 10 in many man-
ners. For example, a slide rail is provided on the main body
10, and a protrusion adapted to the slide rail is provided on the
electrical conductor 20. The electrical conductor 20 is stuck
in the slide rail via the protrusion. The position may be
adjusted when the electrical conductor 20 is pushed or pulled
along the slide rail, so that the height of the electrical conduc-
tor 20 on the main body 10 can be adjusted. Alternatively, two
slide rails are provided oppositely on the main body 10, the
distance between the two slide rails is adapted to the length of
the electrical conductor 20, and two ends of the electrical
conductor 20 are stuck between the two slide rails directly, so
that the movable connection of the electrical conductor 20
with the main body 10 is achieved.

[0098] When multiple input devices perform the touch con-
trol operation on the capacitive touch screen of the electronic
device, if the input devices need to be distinguished, the
electrical conductors 20 in the input devices may be provided
at different heights (that is, the electrical conductors 20 in the
input devices have different electric field height values), the
electronic device may detect the electric field height informa-
tion of the input devices and determine the attribute informa-
tion of the input devices according to the preset correspon-
dence between the electric field height information and the
attribute information of the input device.
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[0099] In implementation, labels corresponding to differ-
ent attribute information may be provided on the main body
10. When the user needs to change the attribute information of
the input device, the user may adjust the height of the elec-
trical conductors 20 quickly with reference to the label, for
reducing the difficulty of the operation of the user.

[0100] Reference is made to FIG. 8, which is a schematic
structural diagram of an input device disclosed in an eighth
embodiment of the present disclosure.

[0101] The input device includes a main body 30, multiple
electrical conductors 401, 402, 403 and 404, and a control
circuit. The multiple electrical conductors 401, 402, 403 and
404 are provided at different heights of the main body 30
respectively. The control circuit may connect/disconnect the
multiple electrical conductors 401, 402, 403 and 404 to/from
the ground respectively.

[0102] It is to be noted that FIG. 8 is only a schematic
structural diagram of the input device, and the number of the
electrical conductor in the input device is not defined in the
present disclosure.

[0103] Not all the numbers of the electrical conductors
provided in different input devices are the same. Alterna-
tively, different input devices may also be provided with the
same number of electrical conductors, but not all the electri-
cal conductors are provided at the same height in the input
devices. Alternatively, different input devices may also be
provided with the same number of electrical conductors, and
the electrical conductors are provided at the same height in
the input devices, but the orders in which the control circuit
connects/disconnects the multiple electrical conductors
to/from the ground are different. For the three cases, different
input devices have different electric field height information,
and when different input devices perform the touch control
operation on the capacitive touch screen, the capacitance
values generated at the position on the capacitive touch screen
where the capacitive touch screen contacts the input devices
are different.

[0104] In implementation, the control circuit may adopt
various structures, and only one of the structures is described
in the present disclosure. The control circuit includes a con-
troller and multiple switching tubes. One switching tube is
connected in series between one end of each electrical con-
ductor and the ground, control terminals of the plurality of
switching tubes are connected to different /O ports of the
controller respectively. The controller controls the connec-
tion state between the switching tube and the ground by
controlling the switching tube to be on or off.

[0105] In the present specification, the embodiments are
described in progression, each embodiment mainly focuses
on the difference aspect from other embodiments, and refer-
ence can be made to these similar parts among the embodi-
ments. The description of the device disclosed in the embodi-
ment is relatively simple, because the device is corresponding
to the method disclosed in the embodiment, and reference
may be made to the description of the method for the related
points.

[0106] Those skilled in the art can further understand that
the individual exemplary units and steps that are described in
conjunction with the embodiment disclosed herein are able to
be implemented in the electronic hardware, the computer
software or acombination of both the electronic hardware and
the computer software, and the components and the steps of
the individual examples have been described according to the
function generally in the above description, for describing the
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interchangeability between the hardware and the software
clearly. Whether these functions are implemented in hard-
ware or software is determined by the technical solution-
specific application and the design constraint condition. For
each specific application, the described function can be
implemented by those skilled in the art using different
method, but this implementation should not be considered as
beyond the scope of the present invention.

[0107] The steps of the method or the algorithm that are
described in conjunction with the embodiment disclosed
herein can be implemented by the hardware, the software
module performed by the processor or the combination of
both the hardware and the software module performed by the
processor. The software module can be built in the Random
Access Memory (RAM), the memory, the Read-Only
Memory (ROM), the electrically programmable ROM, the
electrically erasable programmable ROM, the register, the
hardware, the movable disc, the CD-ROM, or any other forms
of storing medium that is well-known in the technical field.
[0108] The above descriptions of the disclosed embodi-
ments enable those skilled in the art to implement or use the
present disclosure. Various modifications made to those
embodiments will be obvious to those skilled in the art, and
the ordinal principles defined in the present disclosure can be
implemented in other embodiments without departing from
the spirit or the scope of the present disclosure. Therefore, the
present invention should not be limited to those embodiments
disclosed herein, but should be in coincidence with the widest
scope in accordance with the principles and the novel char-
acteristics disclosed by the present invention.

1. A recognition method for an input device, applied to an
electronic device with a capacitive touch screen which has a
function of height detection, different input devices having
different electric field height information, wherein the
method comprises:

obtaining the electric field height information of the input

device, upon detection of a touch control operation of
the input device; and

determining attribute information of the input device

according to a preset correspondence between the elec-
tric field height information and the attribute informa-
tion of the input device.

2. The method according to claim 1, wherein the input
device comprises an electrical conductor located at an adjust-
able height, the electrical conductor has one end thereof con-
nected to the ground, the electrical conductor in the input
device is located at a constant height during the touch control
operation; and

the obtaining the electric field height information of the

input device comprises:
obtaining a capacitance value at a position of the capacitive
touch screen in contact with the input device; and

obtaining an electric field height value matching the
capacitance value according to a preset correspondence
between the capacitance value and the electric field
height value, and setting the obtained electric field
height value as the electric field height information of
the input device.

3. The method according to claim 1, wherein the input
device comprises a plurality of electrical conductors located
at different heights, the input device connects/disconnects the
plurality of electrical conductors in the input device to/from
the ground in a preset order; and



US 2014/0078103 Al

the obtaining the electric field height information of the
input device comprises:

obtaining, in accordance with a preset strategy, a sequence
of capacitance values for distinguishing different input
devices; and

obtaining electric field height values corresponding to mul-
tiple capacitance values in the sequence of capacitance
values according to a preset correspondence between the
capacitance value and the electric field height value, and
setting the obtained electric field height values as the
electric field height information of the input device.

4. The method according to claim 1, wherein the attribute
information of the input device comprises physical attribute
information and/or role attribute information.

5. A recognition device, applied to an electronic device
with a capacitive touch screen which has a function of height
detection, wherein the recognition device comprises:

an information obtaining unit, adapted to obtain electric
field height information of an input device upon detec-
tion of a touch control operation of the input device; and

an information determining unit, adapted to determine
attribute information of the input device according to a
preset correspondence between the electric field height
information and the attribute information of the input
device.

6. The recognition device according to claim 5, wherein the
input device comprises an electrical conductor located at an
adjustable height, the electrical conductor has one end thereof
grounded, the electrical conductor is located at a constant
height in the input device during the touch control operation;
and the information obtaining unit comprises:

a first obtaining module, adapted to obtain a capacitance
value at a position of the capacitive touch screen in
contact with the input device; and

a first determining module, adapted to obtain an electric
field height value matching the capacitance value
according to a preset correspondence between the
capacitance value and the electric field height value and
set the obtained electric field height value as the electric
field height information of the input device.

7. The recognition device according to claim 5, wherein the
input device comprises a plurality of electrical conductors
located at different heights, the input device connects/discon-
nects the plurality of electrical conductors in the input device
to/from the ground in a preset order; and the information
obtaining unit comprises:

a second obtaining module, adapted to obtain, in accor-
dance with a preset strategy, a sequence of capacitance
values for distinguishing different input devices; and

a second determining module, adapted to obtain electric
field height values corresponding to multiple capaci-
tance values in the sequence of capacitance values
according to a preset correspondence between the
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capacitance value and the electric field height value and
set the obtained electric field height values as the electric
field height information of the input device.

8. An electronic device, comprising a capacitive touch
screen which has a function of height detection, wherein the
electronic device further comprises a recognition device con-
nected to the capacitive touch screen, with the recognition
device being the recognition device according to claim 5.

9. An input device, adapted to the recognition method for
the input device according to claim 1, wherein the input
device comprises:

a main body; and

an electrical conductor movably connected onto the main

body, wherein the electrical conductor on the main body
is located at an adjustable height, and the electrical con-
ductor has one end thereof connected to the ground.

10. The input device according to claim 9, wherein labels
corresponding to different attribute information are provided
on the main body.

11. An input device, adapted to the recognition method for
the input device according to claim 1, wherein the input
device comprises:

a main body;

a plurality of electrical conductors fixedly located at dif-

ferent heights of the main body; and

a control circuit adapted to connect/disconnect the plural-

ity of electrical conductors to/from the ground respec-
tively.

12. The input device according to claim 11, wherein the
control circuit comprises a controller and a plurality of
switching tubes; and

one switching tube is connected in series between one end

of each electrical conductor and the ground, control
terminals of the plurality of switching tubes are con-
nected to different 1/O ports of the controller respec-
tively.

13. The method according to claim 2, wherein the attribute
information of the input device comprises physical attribute
information and/or role attribute information.

14. The method according to claim 3, wherein the attribute
information of the input device comprises physical attribute
information and/or role attribute information.

15. An electronic device, comprising a capacitive touch
screen which has a function of height detection, wherein the
electronic device further comprises a recognition device con-
nected to the capacitive touch screen, with the recognition
device being the recognition device according to claim 6.

16. An electronic device, comprising a capacitive touch
screen which has a function of height detection, wherein the
electronic device further comprises a recognition device con-
nected to the capacitive touch screen, with the recognition
device being the recognition device according to claim 7.
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