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(57) ABSTRACT

The present invention discloses a touch point detection
method, device, a touch driving circuit and a touch panel.
After determining a to-be-determined touch point among
touch detection points of a touch panel, it is determined
whether the to-be-determined touch point is influenced by
noise of a display driving circuit according to a touch signal,
a first noise value and a second noise value of touch detection
points in a line where the to-be-determined touch point is
located; and after it is determined that the to-be-determined
touch point is influenced by the noise of the display driving
circuit, it is determined whether the to-be-determined touch
point is a touch point according to the second noise value and
a preset first threshold value; the second noise value is the
noise value of the touch driving circuit when the display
driving circuit is turned on. Because it is determined whether
the to-be-determined touch point is influenced by the noise of
the display driving circuit before determining whether it is a
touch point, it is possible to effectively identify interference
of'noise on the touch signals, improve signal-to-noise ratio of
touch signals, and ensure accuracy of touch determining
operation.

20 Claims, 4 Drawing Sheets
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1
DETECTION METHOD AND DEVICE FOR
TOUCH POINT, TOUCH DRIVING CIRCUIT,
AND TOUCH SCREEN

TECHNICAL FIELD

The present invention relates to the technology field of
touch screen, particularly to a detection method and a detec-
tion device for touch point, a touch driving circuit and a touch
screen.

BACKGROUND

With the rapid development of display technology, touch
screen panels have become popular in people’s life. At
present, touch panels can be classified according to their
constitution structures into add-on mode touch panels, on-
cell touch panels and in-cell touch panels. For an add-on
mode touch panel, the touch panel and the liquid crystal
display (LCD) are produced separately and then attached
together to form a liquid crystal display with touch function.
For an on-cell touch panel, a touch component is directly
manufactured on a side of the color filter substrate of the
liquid crystal display opposite to the liquid crystal layer. With
respect to the add-on mode touch panel, the on-cell touch
panel can reduce the thickness of the entire touch panel and
increase light transmission rate.

Generally, the touch component in an on-cell touch panel
consists of a plurality of touch detection points arranged in a
matrix. In performing a touch operation, the touch driving
circuit in the touch panel will charge and scan, namely load
scanning signals to, these touch detection points line by line,
and acquire touch signals from respective touch detection
points in sequence; the touch driving circuit determines
whether the touch detection points are touch points by com-
paring magnitudes of touch signals with a touch threshold
value; and the touch driving circuit reports to the system for
conducting a corresponding operation after determining the
touch point(s).

While the touch driving circuit is detecting touch, the dis-
play driving circuit in the touch panel drives the display panel
to display normally. In general, the refresh frequency for the
display driving circuit in the touch panel is generally about 60
Hz, and the refresh frequency for the touch driving circuit is
generally about 90 Hz, thus they are different frequencies.
Noise will be generated during the refreshing operation of the
display driving circuit, and the noise has a frequency consis-
tent with the refresh frequency. The noise would interfere
with the touch signals acquired by the touch driving circuit,
reduce signal-to-noise ratio of the touch signals, hence influ-
encing accuracy of the touch determining operation by the
touch driving circuit.

SUMMARY

Embodiments of the present invention provide a detection
method and device of touch points, a touch driving circuit and
a touch panel for improving accuracy of touch determining
operation in the touch panel.

A touch point detection method provided in an embodi-
ment of the present invention includes: determining a to-be-
determined touch point among touch detection points of a
touch panel; determining whether the to-be-determined touch
point is influenced by noise of a display driving circuit
according to a touch signal, a first noise value and a second
noise value of touch detection points in a line where the
to-be-determined touch point is located; wherein the first
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noise value is a noise value of the touch driving circuit when
the display driving circuit is not turned on, and the second
noise value is a noise value of the touch driving circuit when
the display driving circuit is turned on; upon determining that
the to-be-determined touch point is influenced by the noise of
the display driving circuit, determining whether the to-be-
determined touch point is a touch point according to the
second noise value and a preset first threshold value; the first
threshold value is greater than the first noise value and smaller
than the second noise value.

A touch point detection device provided in an embodiment
of the present invention includes: a first determining module
configured for determining a to-be-determined touch point
among touch detection points of a touch panel; a second
determining module configured for determining whether the
to-be-determined touch point is influenced by noise of a dis-
play driving circuit according to a touch signal, a first noise
value and a second noise value of touch detection points in a
line where the to-be-determined touch point is located;
wherein the first noise value is a noise value of the touch
driving circuit when the display driving circuit is not turned
on, and the second noise value is a noise value of the touch
driving circuit when the display driving circuit is turned on; a
third determining module configured for, upon determining
that the to-be-determined touch point is influenced by the
noise of the display driving circuit, determining whether the
to-be-determined touch point is a touch point according to the
second noise value and a preset first threshold value; the first
threshold value is greater than the first noise value and smaller
than the second noise value.

A touch driving circuit provided in an embodiment of the
present invention includes the above-mentioned touch point
detection device provided in an embodiment of the present
invention.

A touch panel provided in an embodiment of the present
invention includes a display driving circuit and a touch driv-
ing circuit; the display driving circuit is configured to send a
synchronization signal to the touch driving circuit after dis-
playing a set number of frames of images; the touch driving
circuit is configured to detect a first noise value of the touch
driving circuit when the display driving circuit is not turned
on; after receiving the synchronization signal sent by the
display driving circuit, detect a second noise value of the
touch driving circuit when the display driving circuit is turned
on; determine the to-be-determined touch point among touch
detection points of the touch panel; determine whether the
to-be-determined touch point is influenced by noise of the
display driving circuit according to the touch signals, the first
noise value and the second noise value of the touch detection
points in the line where the to-be-determined touch point is
located; upon determining that the to-be-determined touch
point is influenced by noise of the display driving circuit,
determine whether the to-be-determined touch point is a
touch point according to the second noise value and a preset
first threshold value; wherein the first threshold value is
greater than the first noise value and smaller than the second
noise value.

With the touch point detection method, device, the touch
driving circuit and the touch panel provided in the embodi-
ments of the present invention, after determining a to-be-
determined touch point among touch detection points of the
touch panel, it is determined whether the to-be-determined
touch point is influenced by noise of the display driving
circuit according to a touch signal, a first noise value and a
second noise value of touch detection points in a line where
the to-be-determined touch point is located; and after it is
determined that the to-be-determined touch point is influ-
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enced by the noise of the display driving circuit, it is deter-
mined whether the to-be-determined touch point is a touch
point according to the second noise value and a preset first
threshold value; wherein the second noise value is the noise
value of the touch driving circuit when the display driving
circuit is turned on. Because it is determined whether the
to-be-determined touch point is influenced by the noise of the
display driving circuit before determining whether it is a
touch point, it is possible to effectively identify interference
of the noise on the touch signals, improve signal-to-noise
ratio of touch signals, and ensure accuracy of touch determin-
ing operation.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to clearly illustrate the technical solution of the
embodiments of the invention, the drawings of the embodi-
ments will be briefly described in the following; it is obvious
that the described drawings are only related to some embodi-
ments of the invention and thus are not limitative of the
invention.

FIG.11is afirst flow chart of a touch point detection method
provided in an embodiment of the present invention;

FIG. 2 is a second flow chart of a touch point detection
method provided in an embodiment of the present invention;

FIG. 3 is a schematic diagram of detected touch signal
values of touch detection points provided in an embodiment
of the present invention;

FIG. 4 is a third flow chart of a touch point detection
method provided in an embodiment of the present invention;

FIG. 5 is a fourth flow chart of a touch point detection
method provided in an embodiment of the present invention;

FIG. 6 is a structure diagram of a touch point detection
device provided in an embodiment of the present invention;
and

FIG. 7 is a structure diagram of a touch panel provided inan
embodiment of the present invention.

DETAILED DESCRIPTION

In order to make objects, technical details and advantages
of the embodiments of the invention apparent, the technical
solutions of the embodiments will be described in a clearly
and fully understandable way in connection with the draw-
ings related to the embodiments of the invention. Apparently,
the described embodiments are just a part but not all of the
embodiments of the invention. Based on the described
embodiments herein, those skilled in the art can obtain other
embodiment(s), without any inventive work, which should be
within the scope of the invention.

Unless otherwise defined, all the technical and scientific
terms used herein have the same meanings as commonly
understood by one of ordinary skill in the art to which the
present invention belongs. The terms such as “a,” “an,” and
the like are not intended to limit the amount, but indicate the
existence of at least one. The terms “comprises,” “compris-
ing,” “includes,” “including,” and the like are intended to
specify that the elements or the objects stated before these
terms encompass the elements or the objects and equivalents
thereof listed after these terms, but do not preclude the other
elements or objects. The phrases “connect,” “connected,” and
the like are not intended to define a physical connection or
mechanical connection, but may include an electrical connec-
tion, directly or indirectly. Terms such as “on,” “under,”
“right,” “left” and the like are only used to indicate relative
position relationship, and when the position of the object
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which is described is changed, the relative position relation-
ship may be changed accordingly.

Examples of the touch point detection method, device, the
touch driving circuit and the touch panel provided in the
embodiments of the present invention will be described in
detail below with reference to the accompanying drawings.

As illustrated in FIG. 1, a touch point detection method
provided in an embodiment of the present invention includes
the following steps:

S101. Determining a to-be-determined touch point among
touch detection points of a touch panel;

S102. Determining whether a to-be-determined touch
point is influenced by noise of a display driving circuit
according to a touch signal, a first noise value and a second
noise value of the touch detection points in a line where the
to-be-determined touch point is located; wherein the first
noise value is the noise value of the touch driving circuit when
the display driving circuit is not turned on, and the second
noise value is the noise value of the touch driving circuit when
the display driving circuit is turned on;

S103. Upon determining that the to-be-determined touch
point is influenced by the noise of the display driving circuit,
determining whether the to-be-determined touch point is a
touch point according to the second noise value and a preset
first threshold value; the first threshold value being greater
than the first noise value and smaller than the second noise
value.

Furthermore, as illustrated in FIG. 1, the above-mentioned
detection method further includes the following step:

S104. Upon determining that the to-be-determined touch
point is not influenced by noise of the display driving circuit,
determining whether the to-be-determined touch point is a
touch point according to the first threshold value.

With the above-mentioned touch point detection method
provided in an embodiment of the present invention, because
it is determined whether the to-be-determined touch point is
influenced by the noise of the display driving circuit prior to
determining whether the to-be-determined touch point is a
touch point, it is possible to effectively identify interference
of the noise on the touch signals, improve signal-to-noise
ratio of touch signals, and ensure accuracy of touch determin-
ing operation.

Implementations of steps in the touch point detection
method provided in an embodiment of the present invention
will be described in detail below.

For example, in the touch point detection method provided
in an embodiment of the present invention, before step S101,
namely before determining the to-be-determined touch point
among the touch detection points of the touch panel, the
following steps as illustrated in FIG. 2 may be further con-
ducted:

S201. Detecting the first noise value of the touch driving
circuit when the display driving circuit is not turned on.

In implementation, it is possible to turn on the touch driv-
ing circuit at first when the touch panel is turned on, the touch
driving circuit goes through self-inspection after being turned
on, records the initial touch signal value of each touch detec-
tion point, set the maximum value as the first noise value and
stores the determined first noise value in the memory for
future use. After completion of the self-inspection of the
touch driving circuit, the display driving circuit is turned on to
display the first frame of image. The display driving circuit
sends a synchronization signal to the touch driving circuit
after refreshing the first frame, and the touch driving circuit
implements respective operations according to the received
synchronization signal.
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S202. After receiving a synchronization signal sent by the
display driving circuit, detecting the second noise value of the
touch driving circuit when the display driving circuit is turned
on.

For example, the touch driving circuit detects the values of
the touch signals of touch detection points again after receiv-
ing the synchronization signal sent by the display driving
circuit. As illustrated in FIG. 3, among the detected touch
signal values of the touch detection points, there may be a
certain line having larger values, which occurs due to the
noise generated when the display driving circuit refreshes
frames of an image. The maximum value of them is set as the
second noise value and the determined second noise value is
stored in the memory for future use.

S203. Determining the first threshold value according to
the first noise value and the second noise value.

For example, the first threshold value should be greater
than the first noise value and smaller than the second noise
value. Upon implementation, the first threshold value may be
set according to actual requirement, which is not described in
detail here.

Furthermore, after S202 for determining the second noise
value is performed, as illustrated in FIG. 2, the following
steps may be further included:

S204. Determining a second threshold value according to
the second noise value, wherein the second threshold value
should be greater than the second noise value, and in subse-
quent steps, the to-be-determined touch point is determined
from the touch detection points according to the second
threshold value.

For example, step S101 in the touch point detection method
provided in an embodiment of the present invention, namely
determining the to-be-determined touch point among touch
detection points in the touch panel, may be implemented by
the following steps as illustrated in FIG. 4:

S401. Charging and scanning the touch detection points of
the touch panel line by line and acquiring touch signals for
touch detection points in sequence.

S402. For each touch detection point, determining whether
the touch signal for the touch detection point is greater than
the second threshold value; and when determining the touch
signal for the touch detection point is greater than the second
threshold value, carrying out step S403; if not, returning to
step S402;

S403. Determining the touch detection point to be the
to-be-determined touch point.

The to-be-determined touch point may be determined from
the touch detection points through the above-mentioned steps
S401-S403. The touch driving circuit does not report to the
system after determining the to-be-determined touch point
and it is required to further determine whether the to-be-
determined touch point is obtained due to the mis-determina-
tion caused by the noise of the display driving circuit. Upon
implementation, it is also possible to determine the to-be-
determined touch point from the touch detection points with
other known methods other than the above-mentioned steps
S401-S403, which will not be described in detail here.

For example, in the touch point detection method provided
in an embodiment of the present invention, after determining
the to-be-determined touch point, step S102 is carried out,
namely determining whether the to-be-determined touch
point is influenced by the display driving circuit. The step
S102 may be implemented by the following steps as illus-
trated in FIG. §:

S501. Calculating a weighted average T of touch signals of
touch detection points other than the to-be-determined touch

20

25

30

35

40

45

50

55

60

65

6

point and its adjacent touch detection points in the line where
the to-be-determined touch point is located.

For example, because when a finger touches a certain to-
be-determined touch point on the touch panel, touch signals
for its adjacent touch detection points will vary also, touch
detection points adjacent to the to-be-determined touch point
are excluded in calculating the weighted average.

S502. Determining whether the absolute value of the dif-
ference between the weighted average T and the second noise
value N2 is smaller than the first noise value N1; if so, carry-
ing out step S503; if not, carrying out step S504;

S503. Determining that the to-be-determined touch point is
influenced by the noise of the display driving circuit, for
example at the location (x4, y7) in FIG. 3.

S504. Determining that the to-be-determined touch point is
not influenced by the noise of the display driving circuit, for
example at the location (x4, y4) in FIG. 3.

It is possible to determine whether the to-be-determined
touch point is influenced by the noise of the display driving
circuit through the above-mentioned steps S501-S504. Upon
implementation, it is also possible to determine whether the
to-be-determined touch point is influenced by the noise of the
display driving circuit with other known methods and proce-
dures other than the above-mentioned steps S501-S504,
which will not be described in detail here.

For example, in the touch point detection method provided
in an embodiment of the present invention, when it is deter-
mined that the to-be-determined touch point is influenced by
the noise of the display driving circuit, determining whether
the to-be-determined touch point is a touch point includes the
following steps as illustrated in FIG. 5:

S505. Determining whether the absolute value of the dif-
ference between touch signals Sxy of the to-be-determined
touch point and the second noise value N2 is greater than the
first threshold value M; if so, carrying out step S506; if not, no
processing being conducted.

S506. Determining the to-be-determined touch point to be
the touch point and reporting the touch point.

In the above-mentioned step S505, after determining that
the to-be-determined touch point is influenced by the noise of
the display driving circuit, after removing the noise of the
display driving circuit in the touch signal for the to-be-deter-
mined touch point, determining touch occurs for the to-be-
determined touch point for the last time may increase accu-
racy of touch determination.

For example, in the touch point detection method provided
in an embodiment of the present invention, when it is deter-
mined that the to-be-determined touch point is not influenced
by the noise of the display driving circuit, determining
whether the to-be-determined touch point is the touch point
includes the following steps as illustrated in FIG. 5:

S507. Determining whether the touch signal Sxy for the
to-be-determined touch point is greater than the first thresh-
old value M; if so, carrying out step S506; if not, no further
process being conducted.

In continuous operation of the touch panel, in order to
prevent the noise fluctuation of the display driving circuit
from influencing accuracy of touch determination, in charg-
ing and scanning touch detection points in the touch panel line
by line, it is possible to record scanning numbers for each
line; when the scanning numbers reach a preset third thresh-
old value, for example, 30 times, the second noise value is
detected once again and updated; and the first threshold value
is determined once again according to the first noise value and
the updated second noise value.

Based on the same inventive concept, an embodiment of
the present invention further provides a touch point detection
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device. Since the principle for the device to solve problems is
similar to that of the aforementioned touch point detection
method, implementations for the method may be referred to
for implementations of the device and redundant descriptions
will not be presented any more.

An embodiment of the present invention provides a touch
point detection device as illustrated in FIG. 6, including:

a first determining module 601 configured for determining
ato-be-determined touch point among touch detection points
of a touch panel;

asecond determining module 602 configured for determin-
ing whether the to-be-determined touch point is influenced by
noise of a display driving circuit according to a touch signal,
a first noise value and a second noise value of the touch
detection points in the line where the to-be-determined touch
point is located; wherein the first noise value is a noise value
of' the touch driving circuit when the display driving circuit is
not turned on, and the second noise value is a noise value of
the touch driving circuit when the display driving circuit is
turned on;

athird determining module 603 configured for, when deter-
mining that the to-be-determined touch point is influenced by
the noise of the display driving circuit, determining whether
the to-be-determined touch point is a touch point according to
the second noise value and a preset first threshold value; the
first threshold value being greater than the first noise value
and smaller than the second noise value.

Furthermore, the above-mentioned touch point detection
device provided in an embodiment of the present invention, as
illustrated in FIG. 6, further includes:

a first detection module 604 configured for detecting the
first noise value of the touch driving circuit when the display
driving circuit is not turned on;

a second detection module 605 configured for, after receiv-
ing a synchronization signal sent by the display driving cir-
cuit, detecting the second noise value of the touch driving
circuit when the display driving circuit is turned on: and

a fourth determining module 606 configured for determin-
ing a first threshold value according to the first noise value and
the second noise value.

Furthermore, the above-mentioned touch point detection
device provided in an embodiment of the present invention, as
illustrated in FIG. 6, further includes:

a fifth determining module 607 configured for determining
a second threshold value according to the second noise value,
the second threshold value being greater than the second
noise value.

Furthermore, the first determining module 601 in the
above-mentioned touch point detection device provided in an
embodiment of the present invention, as illustrated in FIG. 6,
includes:

atouch signal detection module 6011 configured for charg-
ing and scanning the touch detection points of the touch panel
line by line and acquiring touch signals for the touch detection
points in sequence;

a first judgment module 6012 configured for, as for each
touch detection point, determining the magnitude relation-
ship between a touch signal of the touch detection point and a
second threshold value; when determining that the touch
signal of the touch detection point is greater than the second
threshold value, determining the touch detection point to be
the to-be-determined touch point.

Furthermore, the first determining module 601 in the
above-mentioned touch point detection device provided in an
embodiment of the present invention, as illustrated in FIG. 6,
further includes:
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a recording module 6013 configured for recording scan-
ning numbers of each line when charging and scanning the
touch detection points of the touch panel line by line;

an updating module 6014 configured for detecting once
again and updating the second noise value when the scanning
numbers reach a preset third threshold value; and determining
the first threshold value once again according to the first noise
value and the updated second noise value.

Furthermore, the second determining module 602 in the
above-mentioned touch point detection device provided in an
embodiment of the present invention, as illustrated in FIG. 6,
includes:

afirst calculating module 6021 configured for calculating a
weighted average of touch signals of touch detection points
other than the to-be-determined touch point and its adjacent
touch detection points in the line where the to-be-determined
touch point is located;

a second judgment module 6022 configured for determin-
ing whether an absolute value of the difference between the
weighted average and the second noise value is not greater
than the first noise value; if so, determining that the to-be-
determined touch point is influenced by the noise of the
display driving circuit; if not, determining that the to-be-
determined touch point is not influenced by the noise of the
display driving circuit.

Furthermore, the third determining module 603 in the
above-mentioned touch point detection device provided in an
embodiment of the present invention is configured to deter-
mine whether an absolute value of the difference between the
touch signal for the touch detection point and the second noise
value is greater than the first threshold value; if so, determine
the to-be-determined touch point to be a touch point and
report the touch point.

Furthermore, the above-mentioned touch point detection
device provided in an embodiment of the present invention, as
illustrated in FIG. 6, further includes:

a sixth determining module 608 configured for, when
determining that the to-be-determined touch point is not
influenced by noise of the display driving circuit, determining
whether the to-be-determined touch point is a touch point
according to the first threshold value.

Furthermore, the above-mentioned sixth determining
module 608 is configured to determine whether the touch
signal for the touch detection point is greater than the first
threshold value; if so, determine the to-be-determined touch
point to be a touch point and report the touch point.

Based on the same inventive concept, an embodiment of
the present invention further provides a touch driving circuit
including the above-mentioned touch point detection device
provided in an embodiment of the present invention. Since the
principle for the circuit to solve problems is similar to that of
the aforementioned touch point detection device, implemen-
tations for the device may be referred to for implementations
of the circuit and redundant description is not presented any
more.

Based on the same inventive concept, an embodiment of
the present invention further provides a touch panel as illus-
trated in FIG. 7, including a display driving circuit 701 and a
touch driving circuit 702.

The display driving circuit 701 is configured to send a
synchronization signal to the touch driving circuit after dis-
playing a set number of frames of images.

The touch driving circuit 702 is configured to detect a first
noise value of the touch driving circuit when the display
driving circuit is not turned on; after receiving the synchro-
nization signal sent by the display driving circuit, detect a
second noise value of the touch driving circuit when the
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display driving circuit is turned on; determine the to-be-
determined touch point among touch detection points of the
touch panel; determine whether the to-be-determined touch
point is influenced by noise of the display driving circuit
according to the touch signal, the first noise value and the
second noise value of the touch detection points in the line
where the to-be-determined touch point is located; when
determining that the to-be-determined touch point is influ-
enced by the noise of the display driving circuit, determining
whether the to-be-determined touch point is a touch point
according to the second noise value and a preset first thresh-
old value; wherein the first threshold value is greater than the
first noise value and smaller than the second noise value.

With the description of the above implementations, those
skilled in the art can clearly understand that embodiments of
the present invention may be implemented by hardware, or
implemented by software plus necessary generic hardware
platform. Based on such understanding, the technical solu-
tions of embodiments of the present invention may be imple-
mented in the form of software products that may be stored in
a non-volatile storage medium (which may be a CD-ROM, a
flash disk, a removable hard disk) including several instruc-
tions to enable a computer equipment (which may be a per-
sonal computer, a server or a network equipment) to carry out
the method described in embodiments of the present inven-
tion.

Those skilled in the art can understand that the accompa-
nying drawings are only schematic diagrams of one exem-
plary embodiment and modules or flows in the figures are not
essential for implementing the present invention.

Those skilled in the art can understand that modules in the
device ofthe embodiments may be distributed in the device of
the embodiments as described in the embodiments, or may be
located in one or more devices different from the present
embodiment. The modules in the above-mentioned embodi-
ment may be merged as one module or may be further divided
into a plurality of sub-modules.

Reference numbers for the above-mentioned embodiments
of'the present invention are only for the purpose of description
rather than representing any preference.

With the touch point detection method, device, the touch
driving circuit and the touch panel provided in the embodi-
ments of the present invention, after determining a to-be-
determined touch point among touch detection points of the
touch panel, it is determined whether the to-be-determined
touch point is influenced by noise of the display driving
circuit according to the touch signal, the first noise value and
the second noise value of touch detection points in the line
where the to-be-determined touch point is located; and after it
is determined that the to-be-determined touch point is influ-
enced by the noise of the display driving circuit, it is deter-
mined whether the to-be-determined touch point is a touch
point according to the second noise value and a preset first
threshold value; wherein the second noise value is the noise
value of the touch driving circuit when the display driving
circuit is turned on. Since it is determined whether the to-be-
determined touch point is influenced by the noise of the
display driving circuit before determining whether it is a
touch point, it is possible to effectively identify interference
of the noise on the touch signals, improve signal-to-noise
ratio of touch signals, and ensure accuracy of touch determin-
ing operation.

What have been described are only exemplary implemen-
tations of the present invention, the protection scope of the
present invention is not limited thereto. Variations and modi-
fications of embodiments of the present invention that easily
occur to those skilled in the art should be encompassed in the
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protection scope of the present invention. The protection
scope of the present invention is defined by the appending
claims.

The invention claimed is:

1. A touch point detection method comprising:

determining a to-be-determined touch point among touch

detection points of a touch panel;
determining whether the to-be-determined touch point is
influenced by noise of a display driving circuit according
to a touch signal, a first noise value and a second noise
value of touch detection points in a line where the to-be-
determined touch point is located; wherein the first noise
value is a noise value of the touch driving circuit when
the display driving circuit is not turned on, and the sec-
ond noise value is a noise value of the touch driving
circuit when the display driving circuit is turned on;

upon determining that the to-be-determined touch point is
influenced by the noise of the display driving circuit,
determining whether the to-be-determined touch point
is a touch point according to the second noise value and
a first threshold value; the first threshold value being
greater than the first noise value and smaller than the
second noise value.

2. The method of claim 1, wherein before determining of a
to-be-determined touch point among touch detection points
of the touch panel, the method further comprises:

detecting the first noise value of the touch driving circuit

when the display driving circuit is not turned on;

after receiving a synchronization signal sent by the display

driving circuit, detecting the second noise value of the
touch driving circuit when the display driving circuit is
turned on; and

determining the first threshold value according to the first

noise value and the second noise value.

3. The method of claim 2, further comprising:

determining a second threshold value according to the

second noise value, the second threshold value being
greater than the second noise value.

4. The method of claim 1, wherein determining of a to-be-
determined touch point among touch detection points of the
touch panel comprises:

charging and scanning the touch detection points of the

touch panel line by line and acquiring touch signals for
the touch detection points in sequence;

for each touch detection point, determining a magnitude

relation between a touch signal of the touch detection
point and the second threshold value;

upon determining that the touch signal of the touch detec-

tion point is greater than the second threshold value,
determining the touch detection point to be the to-be-
determined touch point.

5. The method of claim 4, further comprising:

recording scanning numbers of each line when charging

and scanning the touch detection points of the touch
panel line by line;

when the scanning numbers reach a preset third threshold

value, detecting once again and updating the second
noise value;

determining the first threshold value once again according

to the first noise value and the updated second noise
value.

6. The method of claim 1, wherein determining whether the
to-be-determined touch point is influenced by the noise of the
display driving circuit comprises:

calculating a weighted average of touch signals of touch

detection points other than the to-be-determined touch
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point and its adjacent touch detection points in the line
where the to-be-determined touch point is located;

determining whether an absolute value of difference
between the weighted average and the second noise
value is not greater than the first noise value;

if so, determining whether the to-be-determined touch
point is influenced by the noise of the display driving
circuit; and

if not, determining that the to-be-determined touch point is
not influenced by the noise of the display driving circuit.

7. The method of claim 1, wherein, upon determining that

the to-be-determined touch point is influenced by the noise of
the display driving circuit, determining whether the to-be-
determined touch point is a touch point comprises:
determining whether an absolute value of difference
between the touch signal of the touch detection point and
the second noise value is greater than the first threshold
value;

if so, determining that the to-be-determined touch point is
a touch point and reporting the touch point.

8. The method of claim 1, further comprising:

upon determining that the to-be-determined touch point is
not influenced by the noise of the display driving circuit,
determining whether the to-be-determined touch point
is a touch point according to the first threshold value.

9. The method of claim 8, wherein upon determining that

the to-be-determined touch point is not influenced by the
noise of the display driving circuit, determining whether the
to-be-determined touch point is a touch point comprises:
determining whether the touch signal of the touch detec-
tion point is greater than the first threshold value;

if so, determining that the to-be-determined touch point s a
touch point and reporting the touch point.

10. A touch point detection device comprising:

a first determining module configured for determining a
to-be-determined touch point among touch detection
points of a touch panel;

a second determining module configured for determining
whether the to-be-determined touch point is influenced
by noise of the display driving circuit according to a
touch signal, a first noise value and a second noise value
of'touch detection points in a line where the to-be-deter-
mined touch point is located; wherein the first noise
value is a noise value of the touch driving circuit when
the display driving circuit is not turned on, and the sec-
ond noise value is a noise value of the touch driving
circuit when the display driving circuit is turned on;

athird determining module configured for, upon determin-
ing that the to-be-determined touch point is influenced
by the noise of the display driving circuit, determining
whether the to-be-determined touch point is a touch
point according to the second noise value and a first
threshold value; the first threshold value being greater
than the first noise value and smaller than the second
noise value.

11. The device of claim 10, further comprising:

a first detection module configured for detecting the first
noise value of the touch driving circuit when the display
driving circuit is not turned on;

a second detection module configured for, after receiving a
synchronization signal sent by the display driving cir-
cuit, detecting the second noise value of the touch driv-
ing circuit when the display driving circuit is turned on;

a fourth determining module configured for determining
the first threshold value according to the first noise value
and the second noise value.
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12. The device of claim 10, further comprising:

a fifth determining module configured for determining the
second threshold value according to the second noise
value, the second threshold value being greater than the
second noise value.

13. The device of claim 10, wherein the first determining

module comprises:

a touch signal detection module configured for charging
and scanning the touch detection points in the touch
panel line by line and acquiring touch signals for the
touch detection points in sequence;

a first judgment module configured for, for each touch
detection point, determining a magnitude relationship
between a touch signal of the touch detection point and
the second threshold value, and upon determining that
the touch signal of the touch detection point is greater
than the second threshold value, determining the touch
detection point to be the to-be-determined touch point.

14. The device of claim 13, wherein the first determining
module further comprises:

a recording module configured for recording scanning
numbers of each line when charging and scanning the
touch detection points of the touch panel line by line;

an updating module configured for detecting once again
and updating the second noise value when the scanning
numbers reach a preset third threshold value; and deter-
mining the first threshold value once again according to
the first noise value and the updated second noise value.

15. The device of claim 10, wherein the second determin-
ing module comprises:

a first calculating module configured for calculating a
weighted average of touch signals of touch detection
points other than the to-be-determined touch point and
its adjacent touch detection points in the line where the
to-be-determined touch point is located;

a second judgment module configured for determining
whether an absolute value of difference between the
weighted average and the second noise value is not
greater than the first noise value; if so, determining that
the to-be-determined touch point is influenced by the
noise of the display driving circuit; if not, determining
that the to-be-determined touch point is not influenced
by the noise of the display driving circuit.

16. The device of claim 10, wherein the third determining
module is configured to determine whether an absolute value
of difference between the touch signal of the touch detection
point and the second noise value is greater than the first
threshold value; if so, determine the to-be-determined touch
point to be a touch point and report the touch point.

17. The device of claim 10, further comprising:

a sixth determining module configured for, upon determin-
ing that the to-be-determined touch point is not influ-
enced by the noise of the display driving circuit, deter-
mining whether the to-be-determined touch point is a
touch point according to the first threshold value.

18. The device of claim 17, wherein the sixth determining
module is configured to determine whether the touch signal
for the touch detection point is greater than the first threshold
value; if so, determine the to-be-determined touch point to be
a touch point and report the touch point.

19. A touch driving circuit comprising the touch point
detection device of claim 10.

20. A touch panel comprising: a display driving circuit and
a touch driving circuit wherein the display driving circuit is
configured to send a synchronization signal to the touch driv-
ing circuit after displaying a set number of frames of images;
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the touch driving circuit is configured to detect a first noise

value of the touch driving circuit when the display driv-
ing circuit is not turned on; after receiving the synchro-
nization signal sent by the display driving circuit, detect
a second noise value of the touch driving circuit when 5
the display driving circuit is turned on; determine a
to-be-determined touch point among touch detection
points of the touch panel; determine whether the to-be-
determined touch point is influenced by noise of the
display driving circuit according to a touch signal, a first 10
noise value and a second noise value of the touch detec-
tion points in a line where the to-be-determined touch
point is located; upon determining that the to-be-deter-
mined touch point is influenced by the noise of the
display driving circuit, determine whether the to-be- 15
determined touch point is a touch point according to the
second noise value and a first threshold value;

wherein the first threshold value is greater than the first noise

value and smaller than the second noise value.
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