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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims priority to Chinese patent application No. 202311518279.8, filed with the
China National Intellectual Property Administration on November 14, 2023, entitled "Information Processing Method
for Display Screen, System, and Storage Medium", which is incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] The present application relates to the field of display screens implemented based on light emitting diodes
(LEDs), and in particular, to an information processing method for a display screen, a system, and a storage medium.

BACKGROUND

[0003] At present, a display screen is composed of light emitting diodes, for example, an LED display screen.
However, different regions composed of the light emitting diodes in the display screen have different temperatures,
and the luminous intensity and chrominance of the display screen drift greatly with temperature, which causes the
uniformity, overall luminance and chrominance of the display screen to change, thereby resulting in the technical
problem of degraded display quality of the display screen.

[0004] With respect to the above technical problem of degraded display quality of the display screen caused by the
temperature problem, no effective solution has been proposed at present.

SUMMARY

[0005] Embodiments of the present application provide an information processing method for a display screen, a
system, and a storage medium, so as to at least solve the technical problem of degraded display quality of the display
screen.

[0006] According to one aspect of the embodiments of the present application, an information processing method for
a display screen is provided. The method may include: acquiring display information of a display screen when display-
ing a target image, where the display information includes: luminance and chrominance information and uniformity
information, the luminance and chrominance information includes luminance information and/or chrominance informa-
tion of the display screen, and the uniformity information is used to represent a uniformity degree of the display screen
when displaying the target image; acquiring temperature information of the display screen when displaying the display
information, where the luminance and chrominance information and the uniformity information change with the tem-
perature information of the display screen; acquiring a luminance and chrominance compensation coefficient and a
uniformity compensation coefficient that correspond to the temperature information, where the luminance and chromi-
nance compensation coefficient is determined on the basis of an association relationship between the luminance and
chrominance information of the display screen and the temperature information of the display screen, and the uni-
formity compensation coefficient is determined on the basis of a pixel value in the target image; and compensating for
the luminance and chrominance information on the basis of the luminance and chrominance compensation coefficient,
and compensating for the uniformity information on the basis of the uniformity compensation coefficient.

[0007] According to another aspect of the embodiments of the present application, an information correction method
for a display screen is further provided. The method may include: displaying, on an operation interface, display
information of a display screen when displaying a target image, where the display information includes: luminance
and chrominance information and uniformity information, the luminance and chrominance information includes lumi-
nance information and/or chrominance information of the display screen, and the uniformity information is used to
represent a uniformity degree of the display screen when displaying the target image; displaying, on the operation
interface, temperature information of the display screen when displaying the display information, where the luminance
and chrominance information and the uniformity information change with the temperature information of the display
screen; and in response to a compensation operation instruction acting on the operation interface, displaying, on the
operation interface, compensated luminance and chrominance information and compensated uniformity information,
where the compensated luminance and chrominance information is obtained by compensating for the luminance and
chrominance information on the basis of a luminance and chrominance compensation coefficient, the compensated
uniformity information is obtained by compensating for the uniformity information on the basis of a uniformity compen-
sation coefficient, the luminance and chrominance compensation coefficient is determined based on an association
relationship between the luminance and chrominance information of the display screen and the temperature informa-
tion, and the uniformity compensation coefficient is determined based on a pixel value of a pixel in the target image.
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[0008] According to another aspect of the embodiments of the present application, a thermal compensation correc-
tion method for a display screen is further provided. The method may include: acquiring color information of a display
screen when displaying a target image; acquiring temperature information of the display screen when displaying the
color information; acquiring a luminance and chrominance compensation coefficient that corresponds to the tempera-
ture information, where the luminance and chrominance compensation coefficient is determined based on an associa-
tion relationship between luminance and chrominance information in the color information and the temperature infor-
mation, and the luminance and chrominance information includes luminance information and/or chrominance informa-
tion of the display screen; and compensating for luminance and chrominance information on the basis of the lumi-
nance and chrominance compensation coefficient.

[0009] According to another aspect of the embodiments of the present application, a thermal compensation correc-
tion system for a display screen is further provided. The system may include: a receiving device, configured to receive
color information of a display screen when displaying a target image; a transmission device, configured to transmit the
color information to a processing device; and a processing device, configured to acquire temperature information of
the display screen when displaying the color information, and a luminance and chrominance compensation coefficient
that corresponds to the temperature information, and control, based on the luminance and chrominance compensation
coefficient, the display screen to compensate for luminance and chrominance information in the color information,
where the luminance and chrominance compensation coefficient is determined based on an association relationship
between the luminance and chrominance information and the temperature information, and the luminance and chro-
minance information includes luminance information and/or chrominance information of the display screen.

[0010] According to another aspect of the embodiments of the present application, a processing device is further
provided. The processing device may include: a receiving module, configured to receive color information of a display
screen when displaying a target image; a processing module, configured to acquire temperature information of the
display screen when displaying the color information, and acquire a luminance and chrominance compensation
coefficient that corresponds to the temperature information, where the luminance and chrominance compensation
coefficient is determined based on an association relationship between luminance and chrominance information in
the color information and the temperature information, and the luminance and chrominance information includes
luminance information and/or chrominance information of the display screen; and a control chip, configured to control,
based on the luminance and chrominance compensation coefficient, the display screen to compensate for the lumi-
nance and chrominance information.

[0011] According to another aspect of the embodiments of the present application, an information correction appa-
ratus for a display screen is further provided. The apparatus may include: a first acquisition unit, configured to acquire
display information of a display screen when displaying a target image, where the display information includes:
luminance and chrominance information and uniformity information, the luminance and chrominance information
includes luminance information and/or chrominance information of the display screen, and the uniformity information
is used to represent a uniformity degree of the display screen when displaying the target image; a second acquisition
unit, configured to acquire temperature information of the display screen when displaying the display information,
where the luminance and chrominance information and the uniformity information change with the temperature infor-
mation of the display screen; a third acquisition unit, configured to acquire a luminance and chrominance compensa-
tion coefficient and a uniformity compensation coefficient that correspond to the temperature information, where the
luminance and chrominance compensation coefficient is determined based on an association relationship between the
luminance and chrominance information of the display screen and the temperature information, and the uniformity
compensation coefficient is determined based on a pixel value in the target image; and a compensation unit, config-
ured to compensate for the luminance and chrominance information on the basis of the luminance and chrominance
compensation coefficient, and compensate for the uniformity information on the basis of the uniformity compensation
coefficient.

[0012] According to another aspect of the embodiments of the present application, a thermal compensation correc-
tion apparatus for a display screen is further provided. The apparatus may include: a sixth acquisition unit, configured
to acquire color information of a display screen when displaying a target image; a seventh acquisition unit, configured
to acquire temperature information of the display screen when displaying the color information; an eighth acquisition
unit, configured to acquire a luminance and chrominance compensation coefficient that corresponds to the tempera-
ture information, where the luminance and chrominance compensation coefficient is determined based on an associa-
tion relationship between luminance and chrominance information in the color information and the temperature infor-
mation, and the luminance and chrominance information includes luminance information and/or chrominance informa-
tion of the display screen; and a second compensation unit, configured to compensate for the luminance and chromi-
nance information on the basis of the luminance and chrominance compensation coefficient.

[0013] According to another aspect of the embodiments of the present application, a computer-readable storage
medium is further provided. The computer-readable storage medium includes a stored program, where when the
program is running, a device where the storage medium is located is controlled to execute the information processing
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method for a display screen of the embodiments of the present application.

[0014] In the embodiments of the present application, display information of a display screen when displaying a
target image is first acquired, then temperature information of the display screen when displaying the display informa-
tion is acquired, a luminance and chrominance compensation coefficient and a uniformity compensation coefficient
that correspond to the temperature information are acquired, then the luminance and chrominance information is
compensated for through the luminance and chrominance compensation coefficient, and the uniformity information is
compensated for through the uniformity compensation coefficient, thereby achieving the purpose of compensating for
the luminance and chrominance and the uniformity of the display screen, thus solving the technical problem of low
display quality of the display screen, and further achieving the technical effect of improving the display quality of the
display screen.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The drawings described herein are used to provide a further understanding of the present application and
constitute a part of the present application. The illustrative embodiments of the present application and the description
thereof are used to explain the present application, and do not constitute an improper limitation on the present
application. In the drawings:

FIG. 1 is a flowchart of an information processing method for a display screen according to an embodiment of the
present application;

FIG. 2(a) is a schematic diagram of an architecture of a control device for a display screen according to an
embodiment of the present application;

FIG. 2(b) is a schematic diagram of an internal program architecture of an FPGA according to an embodiment of
the present application;

FIG. 3 is a flowchart of a temperature compensation method according to an embodiment of the present applica-
tion;

FIG. 4 is a flowchart of an information correction method for a display screen according to an embodiment of the
present application;

FIG. 5 is a flowchart of a thermal compensation correction method for a display screen according to an embodi-
ment of the present application;

FIG. 6 is a schematic diagram of a real-time compensation system for a display screen according to an embodi-
ment of the present application;

FIG. 7(a) is a flowchart of a thermal correction method for a display screen according to an embodiment of the
present application;

FIG. 7(b) is a flowchart of a data calibration method according to an embodiment of the present application;

FIG. 7(c) is a flowchart of a real-time compensation method for a display screen according to an embodiment of
the present application;

FIG. 7(d) is a flowchart of a global luminance and chrominance compensation method for a display screen
according to an embodiment of the present application;

FIG. 8 is a schematic diagram of a thermal compensation correction system for a display screen according to an
embodiment of the present application;

FIG. 9 is a schematic diagram of an information correction apparatus for a display screen according to an
embodiment of the present application;

FIG. 10 is a schematic diagram of another information correction apparatus for a display screen according to an
embodiment of the present application; and

FIG. 11 is a schematic diagram of a thermal compensation correction apparatus for a display screen according to
an embodiment of the present application.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0016] In order to enable those skilled in the art to better understand the solutions of the present application, the
technical solutions in the embodiments of the present application are clearly and completely described below with
reference to the drawings in the embodiments of the present application. Obviously, the described embodiments are
merely a part of, rather than all of the embodiments. All other embodiments obtained by those of ordinary skill in the art
based on the embodiments of the present application without making creative efforts should fall within the protection
scope of the present application.

[0017] It should be noted that the terms "first", "second", etc. in the description and claims of the present application
and in the drawings described above, are used to distinguish similar objects, and not necessarily to describe a
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particular order or sequential order. It should be understood that data used in this way may be interchanged where
appropriate, such that the embodiments of the present application described herein may be implemented in an order
other than those orders illustrated or described herein. Moreover, the terms "include" and "having" as well as any
variations thereof are intended to mean covered and non-exclusive inclusion, for example, a process, a method, a
system, a product or an apparatus including a series of steps or units does not need to be limited by those explicitly
listed, but may include other steps or units not explicitly listed or inherent to such process, method, product or
apparatus.

[0018] The embodiments of the present application provide an embodiment of an information processing method for
a display screen. It should be noted that the steps shown in the flowchart of the drawings may be executed in a
computer system such as a set of computer-executable instructions, and although a logical order is shown in the
flowchart, in some cases, the steps shown or described may be executed in an order different from the order here.
[0019] FIG. 1is a flowchart of an information processing method for a display screen according to an embodiment of
the present application. As shown in FIG. 1, the method may include the following steps:

Step S102 Acquire display information of a display screen when displaying a target image.

[0020] In the technical solution provided in the above step S102 of the present application, the display information
may include: color information of the display screen, grayscale information of the display screen, content shown in an
image of the display screen, image data of the display screen, luminance and chrominance information of the display
screen, uniformity information of the display screen, and the like. The uniformity information may be used to represent
a uniformity degree of the display screen when displaying the target image. For example, the luminance and chromi-
nance information may include luminance information and/or chrominance (or, may also be referred to as color
temperature) information of the display screen, the uniformity information may be used to represent whether the
luminance and chrominance information is consistent when different display regions in the display screen display the
target image, evaluation indicators of the uniformity information may include: pixel light intensity uniformity, display
module luminance uniformity and module group luminance uniformity, and the image data may include three-primary-
color (Red Green Blue, abbreviated as RGB) image data (or, may also be referred to as an RGB data signal), which is
only used as an example for illustration and is not specifically limited.

[0021] In this embodiment, display information of the display screen when displaying the target image is acquired.
For example, luminance information and/or chrominance information of the display screen when displaying the target
image can be measured through a luminance tool. For example, the luminance tool can be used to measure the
luminance and chrominance information in the target image. The luminance tool can be a photoelectric sensor, a
colorimeter, etc., which is only used as an example for illustration and is not specifically limited. By performing pixel-
level operations on the target image displayed on the display screen, color information of each pixel in the target
image can be obtained. By performing grayscale conversion on the target image displayed on the display screen, a
grayscale image that corresponds to the target image can be obtained. Then, by processing the grayscale image
through methods such as a grayscale histogram, grayscale information can be obtained. In addition, by detecting
different regions in the display screen through uniformity testing equipment, uniformity information can be obtained.
[0022] Step S104 Acquire temperature information of the display screen when displaying the display information.
[0023] In the technical solution provided in the above step S104 of the present application, the luminance and
chrominance information and the uniformity information may change with the temperature information of the display
screen. The temperature information may be used to represent a temperature at which the display screen is located
under a certain power consumption. For example, the luminance information and/or the chrominance information, and
the uniformity degree of the display screen when displaying the target image, may change with the temperature
information of the display screen.

[0024] In this embodiment, after acquiring the display information of the display screen when displaying the target
image, temperature information of the display screen when displaying the display information is acquired. For exam-
ple, according to the display information of the display screen when displaying the target image, power consumption of
the display screen under the current display can be calculated, and then according to the power consumption and a
temperature prediction model, temperature information of the display screen when displaying the display information
can be calculated, that is, the temperature at which the display screen is located under the current power consumption
can be calculated.

[0025] Optionally, the power consumption may be used to represent power consumption of different display regions
in the display screen at a current moment. According to the power consumption and the temperature prediction model,
temperature information of the display screen when displaying the display information can be calculated. For example,
by inputting the power consumption into the temperature prediction model for prediction processing, the temperature
of the display screen under the current power consumption can be obtained.

[0026] Step S106 Acquire a luminance and chrominance compensation coefficient and a uniformity compensation
coefficient that correspond to the temperature information.

[0027] In the technical solution provided in the above step S106 of the present application, the luminance and
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chrominance compensation coefficient may be determined based on an association relationship between the lumi-
nance and chrominance information of the display screen and the temperature information, and the uniformity com-
pensation coefficient may be determined based on a pixel value in the target image. For example, the luminance and
chrominance compensation coefficient may also be referred to as a luminance and color temperature compensation
coefficient, and the uniformity compensation coefficient may also be referred to as a thermal uniformity compensation
coefficient.

[0028] In this embodiment, the association relationship between the luminance and chrominance information and
the temperature information may be that a change in the temperature information and a change in the luminance and
chrominance present a linear relationship. For example, for every 1°C increase in the temperature information of the
display screen, relative change amounts of RGB tristimulus values in a pixel are also different. The pixel value may be
a principal component of RGB collected by a camera in a cold-screen state, or the pixel value may be a principal
component of RGB collected by a camera in a hot-screen state.

[0029] Optionally, after acquiring the temperature information of the display screen when displaying the display
information, a luminance and chrominance compensation coefficient and a uniformity compensation coefficient that
correspond to the temperature information are acquired. For example, according to the temperature information of the
display screen when displaying the display information, a compensation coefficient required to eliminate a luminance
and chrominance deviation brought by the temperature information at the temperature information can be calculated,
that is, the luminance and chrominance compensation coefficient can be calculated; and according to the temperature
information of the display screen when displaying the display information, a compensation coefficient required to
eliminate uniformity inconsistency brought by the temperature information at the temperature information can be
calculated, that is, the uniformity compensation coefficient can be calculated.

[0030] Step S108 Compensate for luminance and chrominance information on the basis of the luminance and
chrominance compensation coefficient, and compensate for uniformity information on the basis of the uniformity
compensation coefficient.

[0031] In the technical solution provided in the above step S108 of the present application, the compensation may
be used to represent compensation performed on RGB data in the target image displayed on the display screen.
[0032] Optionally, after acquiring the luminance and chrominance compensation coefficient and the uniformity com-
pensation coefficient that correspond to the temperature information, the luminance and chrominance information is
compensated for based on the luminance and chrominance compensation coefficient, and the uniformity information is
compensated for based on the uniformity compensation coefficient. For example, according to the luminance and
chrominance compensation coefficient, the current luminance and chrominance information can be compensated for,
and according to the uniformity compensation coefficient, the current uniformity information can be compensated for,
thereby compensating for the RGB data, and thus completing correction of the display information of the display
screen.

[0033] FIG. 2(a) is a schematic diagram of an architecture of a control device for a display screen according to an
embodiment of the present application. As shown in FIG. 2(a), the control device for the display screen may be a
receiving card. In this architecture, transformer (TF) modules 201 to 202 can receive data from a transmitting end
through a fibre channel interface (FCI) high-density connector. The TF module 201 can send the data to a field
programmable gate array (FPGA) module 205 through a port physical layer (PHY) module 203, and the TF module
202 can send the data to the FPGA module 205 through a PHY module 204. The FPGA module 205 can be used for
algorithm processing and calculation, and sends processed data to a driver chip 206 of the LED display screen,
thereby controlling display of the LED screen. A micro controller unit (MCU) 207 can be responsible for preprocessing
of parameters, and data acquisition and obtaining of sensor parameters. A synchronous dynamic random access
memory (SDRAM)/double data rate synchronous dynamic random access memory (DDR) 208 and an external flash
memory 209 can be used for storage of some parameters.

[0034] FIG. 2(b) is a schematic diagram of an internal structure of an FPGA according to an embodiment of the
present application. As shown in FIG. 2(b), the following submodules are provided in the FPGA module: a receiving
submodule (e.g., a receive submodule) 2051, a bus control submodule (e.g., a bus control submodule) 2052, a
conversion submodule (e.g., a convert submodule) 2053 and a scanning submodule (e.g., a scann submodule) 2054.
The receiving submodule 2051 is configured to unpack and acquire image data, the bus control submodule 2052 is
configured to store the image data, the conversion submodule 2053 is configured to process multiple serial algorithms,
and the scanning submodule 2054 is configured to control the driver chip of the display screen.

[0035] Optionally, through the conversion submodule 2053, the luminance and chrominance information can be
compensated for according to the luminance and chrominance compensation coefficient, and the uniformity informa-
tion can be compensated for according to the uniformity compensation coefficient, thereby compensating for the RGB
data, and thus completing correction of the display information of the display screen.

[0036] FIG. 3 is a flowchart of a temperature compensation method according to an embodiment of the present
application. As shown in FIG. 3, the temperature compensation method may include the following steps:
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[0037] Step S301 Count image content.

[0038] After counting the image content, proceed to step S302.

[0039] Step S302 Calculate screen temperature.

[0040] In this embodiment, according to the display information of the display screen when displaying the target
image, power consumption of the display screen under the current display can be calculated, and then according to
the power consumption and the temperature prediction model, temperature information of the display screen when
displaying the display information can be calculated, that is, the screen temperature under the current power con-
sumption can be calculated.

[0041] After calculating the screen temperature, proceed to step S303.

[0042] Step S303 Calculate a luminance and chrominance compensation coefficient.

[0043] In this embodiment, according to the temperature information of the display screen when displaying the
display information, that is, according to the screen temperature under the current power consumption, a compensa-
tion coefficient required to eliminate a luminance and chrominance deviation brought by the temperature at the screen
temperature can be calculated, that is, the luminance and chrominance compensation coefficient can be calculated.
[0044] After calculating the luminance and chrominance compensation coefficient, proceed to step S304.

[0045] Step S304 Compensate for the luminance and chrominance information.

[0046] In this embodiment, the luminance and chrominance deviation brought by the temperature is eliminated
through the luminance and chrominance compensation coefficient, thereby compensating for the luminance and
chrominance information.

[0047] After compensating for the luminance and chrominance information, proceed to step S305.

[0048] Step S305 Calculate a thermal uniformity compensation coefficient.

[0049] In this embodiment, according to the temperature information of the display screen when displaying the
display information, that is, according to the screen temperature under the current power consumption, a compensa-
tion coefficient required to eliminate uniformity inconsistency brought by the temperature at the screen temperature
can be calculated, that is, the thermal uniformity compensation coefficient can be calculated.

[0050] After calculating the thermal uniformity compensation coefficient, proceed to step S306.

[0051] Step S306 Compensate for the uniformity information.

[0052] In this embodiment, the uniformity inconsistency brought by the temperature is eliminated through the ther-
mal uniformity compensation coefficient, thereby compensating for the uniformity information.

[0053] Optionally, the temperature compensation method may specifically include the following steps:

[0054] Step one: considering that power consumption is strongly correlated with the heating condition of the LED,
first, according to actual display content on the screen (for example, color information and grayscale information),
power consumption under the current display is calculated.

[0055] Step two: then, according to an established temperature prediction model, the screen temperature under the
current display power consumption is calculated.

[0056] Step three: according to the screen temperature value calculated above, a compensation coefficient required
to eliminate a luminance and chrominance deviation brought by the temperature at the current screen temperature is
calculated.

[0057] Step four: the original display grayscale is compensated for using the above compensation coefficient, there-
by solving the problem that luminance and color temperature brought by temperature are unstable with temperature
and with time.

[0058] Step five: in addition to affecting luminance and color temperature as a whole, temperature also affects
uniformity of the screen, and therefore, a uniformity compensation coefficient needs to be calculated.

[0059] Step six: the uniformity of the screen is compensated for using the uniformity compensation coefficient,
thereby solving the problem of uniformity of screen display brought by temperature changes.

[0060] In the related art, uniformity is usually compensated for only in a thermal equilibrium state (that is, when the
temperature on the screen no longer changes and tends to be stable), thereby ensuring that the problem of display
non-uniformity caused by temperature in the thermal equilibrium state is solved. However, the above method does not
take into account that the temperature on the screen changes with time. For example, from power-on to the thermal
equilibrium state, the temperature of the screen gradually rises. During this process, the temperature of the screen
keeps changing, and the uniformity degree of the display of the screen also changes with the temperature, thereby
resulting in the technical problem of low display quality of the display screen.

[0061] In addition, in the related art, correction compensation coefficients are usually modified according to grays-
cale displayed on the screen. This solution assumes that display grayscale and temperature present an absolute
linear relationship. In this solution, the larger the grayscale displayed by the LED, the higher the temperature of the
screen, and vice versa. That is, this solution only takes temperature into consideration on the basis of the prior art, but
does not take into account that heating and heat dissipation of the LED screen require a certain time response (also
referred to as reaction). For example, when suddenly switching from a smaller grayscale to a larger grayscale, the
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luminance on the screen will not suddenly rise instantaneously, but rather rises in a relatively slow process. Therefore,
the technical problem of low display quality of the display screen still exists.

[0062] However, in the solution implemented by the above steps S102 to S108 of the present application, display
information of a display screen when displaying a target image is first acquired, then temperature information of the
display screen when displaying the display information is acquired, a luminance and chrominance compensation
coefficient and a uniformity compensation coefficient that correspond to the temperature information are acquired,
then the luminance and chrominance information is compensated for through the luminance and chrominance com-
pensation coefficient, and the uniformity information is compensated for through the uniformity compensation coeffi-
cient, thereby achieving the purpose of compensating for the luminance and chrominance and the uniformity of the
display screen, thus solving the technical problem of low display quality of the display screen, and further achieving
the technical effect of improving the display quality of the display screen.

[0063] The above method of this embodiment is further introduced below.

[0064] As an optional implementation, the luminance and chrominance compensation coefficient is obtained by
converting a sub-luminance and chrominance compensation coefficient, the sub-luminance and chrominance com-
pensation coefficient is used to represent the association relationship between the luminance and chrominance
information of the display screen and the temperature information, and/or the uniformity compensation coefficient is
determined based on a sub-uniformity compensation coefficient of a pixel in the target image, and the sub-uniformity
compensation coefficient is used to compensate for uniformity information that corresponds to the pixel.

[0065] In this embodiment, the sub-luminance and chrominance compensation coefficient may be used to generate
the luminance and chrominance compensation coefficient, the sub-luminance and chrominance compensation coeffi-
cient may be used to represent the association relationship between the luminance and chrominance information of
the display screen and the temperature information, the sub-uniformity compensation coefficient may be used to
generate the uniformity compensation coefficient, and the sub-uniformity compensation coefficient may be used to
compensate for the uniformity information that corresponds to the pixel. For example, the sub-luminance and chromi-
nance compensation coefficient may be represented by a temperature compensation coefficient matrix [y], and the
sub-uniformity compensation coefficient may be represented by a correction compensation coefficient matrix [a].
[0066] Optionally, by converting the sub-luminance and chrominance compensation coefficient, the luminance and
chrominance compensation coefficient can be obtained, and/or according to the sub-uniformity compensation coeffi-
cient of the pixel in the target image, the uniformity compensation coefficient can be determined, thereby achieving the
technical effect of compensating for the luminance and chrominance and the uniformity of the display screen.

[0067] In this embodiment, it is necessary to determine the luminance and chrominance compensation coefficient to
perform luminance and chrominance compensation on the display information displayed on the display screen. How to
determine the luminance and chrominance compensation coefficient is further introduced below.

[0068] As an optional implementation, the information processing method for a display screen may further include:
acquiring a luminance and chrominance sample and a temperature sample of the display screen; acquiring a lumi-
nance and chrominance compensation coefficient that corresponds to the temperature information includes that the
luminance and chrominance compensation coefficient that corresponds to the temperature information is determined
based on the sub-luminance and chrominance compensation coefficient that corresponds to both the luminance and
chrominance sample and the temperature sample.

[0069] In this embodiment, the luminance and chrominance sample and the temperature sample may satisfy an
association relationship. The luminance and chrominance sample may include a luminance sample and/or a chromi-
nance sample of the display screen. For example, the luminance and chrominance sample may be RGB ftristimulus
value data, and the temperature sample may be represented by Tmeai.

[0070] Optionally, RGB tristimulus value data and a temperature sample Tmeai are acquired, and then according to
the RGB tristimulus value data and the temperature sample Tmeai, the sub-luminance and chrominance compensa-
tion coefficient can be determined, that is, the temperature compensation coefficient matrix [y] can be determined.
Then, according to the temperature compensation coefficient matrix [y] and the temperature information, the lumi-
nance and chrominance compensation coefficient that corresponds to the temperature information can be determined,
thereby achieving the technical effect of performing luminance and chrominance compensation on the display informa-
tion displayed on the display screen by determining the luminance and chrominance compensation coefficient.

[0071] Optionally, by performing linear fitting on the luminance and chrominance sample and the temperature
sample, a slope matrix that corresponds to the RGB tristimulus value data can be obtained. For example, by perform-
ing linear fitting on the RGB tristimulus value data and the temperature sample Tmeai, a slope matrix [K] that
corresponds to the RGB tristimulus value data can be obtained.

[0072] Optionally, the temperature compensation coefficient y can be obtained through the following formula:
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RY G Bk
(A=Al |gy v mv] (D
RZ ¢F BA,
Ry &F BX
[0073] [K] may be used to represent the slope matrix, and | g% SF F¥ may be used to represent red, green
KZ G B

and blue tristimulus values, where the slope matrix [K] can be obtained by performing linear fitting on the red, green
and blue tristimulus values and corresponding temperature data Tmeai on the screen. The linear fitting process is a
RY @& EBX ,

BV v E respectively.

RE ¥ &

[0074] Optionally, for every 1°C increase in the temperature of the display screen, relative change amounts of the
tristimulus values are also different.

[0075] Optionally, the above process is described by taking luminance and chrominance compensation as an
example. If only luminance compensation is performed, the corresponding collected red, green and blue tristimulus

process of fitting 9 components in the red, green and blue tristimulus values

RX GX B RX O 0
data is changed from RY GY BY|l ©w |0 6Y 0] ,and corresponding non-main-diagonal ele-
RZ GZ BZ), 0 0 BZI,

ments in [K], [y] and [8] are 0. Whether luminance compensation is performed or both luminance and chrominance
compensation are performed is not limited in the present application, and can be selected according to requirements.
[0076] In this embodiment, it is necessary to determine the luminance and chrominance compensation coefficient
according to the sub-luminance and chrominance compensation coefficient. How to determine the luminance and
chrominance compensation coefficient according to the sub-luminance and chrominance compensation coefficient is
further introduced below.

[0077] As an optional implementation, determining the luminance and chrominance compensation coefficient that
corresponds to the temperature information on the basis of the sub-luminance and chrominance compensation coeffi-
cient that corresponds to both the luminance and chrominance sample and the temperature sample includes that the
luminance and chrominance compensation coefficient that corresponds to the temperature information is determined
at least based on the sub-luminance and chrominance compensation coefficient and a reference temperature of the
display screen.

[0078] In this embodiment, the reference temperature may be used to represent temperature information at which
the display screen is located when the luminance and chrominance information and/or the uniformity information are in
a normal state. For example, the reference temperature may be represented by T_LED, .

[0079] Optionally, after acquiring the luminance and chrominance sample and the temperature sample of the display
screen, the luminance and chrominance compensation coefficient that corresponds to the temperature information is
determined at least based on the sub-luminance and chrominance compensation coefficient that corresponds to both
the luminance and chrominance sample and the temperature sample. For example, at least according to the sub-
luminance and chrominance compensation coefficient determined by the luminance and chrominance sample and the
temperature sample, the reference temperature of the display screen and current temperature information of the
display screen, the luminance and chrominance compensation coefficient that corresponds to the temperature infor-
mation can be determined, thereby achieving the technical effect of determining the luminance and chrominance
compensation coefficient according to the sub-luminance and chrominance compensation coefficient.

[0080] Optionally, according to the sub-luminance and chrominance compensation coefficient determined by the
luminance and chrominance sample and the temperature sample, the reference temperature of the display screen
and the current temperature information of the display screen, the luminance and chrominance compensation coeffi-
cient that corresponds to the temperature information can be determined. For example, according to the slope matrix
[K] that corresponds to the RGB tristimulus value data and the RGB tristimulus value data, the sub-luminance and
chrominance compensation coefficient can be determined, that is, the temperature compensation coefficient matrix [y]
can be determined. Then, according to the temperature compensation coefficient matrix [y], the reference temperature
T_LEDj,¢, of the display screen and the current temperature information T_LED, ; of the display screen, the lumi-
nance and chrominance compensation coefficient can be determined, that is, a luminance and color temperature
compensation coefficient [3], ; can be determined.

[0081] In this embodiment, it is necessary to determine the luminance and chrominance compensation coefficient
that corresponds to the temperature information at least on the basis of the sub-luminance and chrominance compen-
sation coefficient and the reference temperature of the display screen. How to determine the luminance and chromi-
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nance compensation coefficient that corresponds to the temperature information at least on the basis of the sub-
luminance and chrominance compensation coefficient and the reference temperature of the display screen is further
introduced below.

[0082] As an optional implementation, determining the luminance and chrominance compensation coefficient that
corresponds to the temperature information at least on the basis of the sub-luminance and chrominance compensation
coefficient and the reference temperature of the display screen includes that a changed temperature of the tempera-
ture information relative to the reference temperature is determined; and the sub-luminance and chrominance com-
pensation coefficient is adjusted based on the changed temperature to the luminance and chrominance compensation
coefficient that corresponds to the temperature information.

[0083] In this embodiment, the changed temperature may be used to represent an increment of the current tem-
perature information of the LED screen relative to a certain reference temperature. For example, the changed
temperature may be represented by AT_LED ;.

[0084] Optionally, after acquiring the luminance and chrominance sample and the temperature sample of the display
screen, a difference between the current temperature information of the LED screen and the reference temperature is
determined as the changed temperature. Then, according to the changed temperature and the sub-luminance and
chrominance compensation coefficient determined by the luminance and chrominance sample and the temperature
sample, the luminance and chrominance compensation coefficient can be determined, that is, the luminance and color
temperature compensation coefficient [3],; can be determined. Thereby, the sub-luminance and chrominance com-
pensation coefficient can be adjusted to the luminance and chrominance compensation coefficient that corresponds to
the temperature information, that is, the temperature compensation coefficient [y] can be adjusted to the luminance
and color temperature compensation coefficient [5], ;, thus achieving the technical effect of determining the luminance
and chrominance compensation coefficient that corresponds to the temperature information at least on the basis of the
sub-luminance and chrominance compensation coefficient and the reference temperature of the display screen.
[0085] Optionally, the above process of adjusting the luminance and chrominance compensation coefficient can be
implemented through the following formula:

[Qy=l1HAATLED]™ (2)

AT LEDy; =T LED T LEDy... (3)

[0086] [3],; may be used to represent the luminance and chrominance compensation coefficient of the ith region at
the kth moment, AT_LED, ;may be used to represent an increment of the current temperature of the LED screen of the
ith region at the kth moment relative to a certain reference temperature, [ ]! may be used to represent an inverse of a
matrix, and [y] may be used to represent the temperature compensation coefficient, where the luminance and chromi-
nance compensation coefficient may be a 3X3 matrix.

[0087] Optionally, the luminance and chrominance information of the display screen can be compensated for
through the following formula:

Ruur'_ Rin
Gnur;] = [g] = IG..*';:| (4)

Dpur Oin

0

[0088] R, G;,and B;, may be used to represent the current luminance and chrominance information of the display
screen, and R, Gyt @and B4 may be used to represent the compensated luminance and chrominance informa-
tion of the display screen.

[0089] In this embodiment, it is necessary to determine the changed temperature of the temperature information
relative to the reference temperature. How to determine the changed temperature of the temperature information
relative to the reference temperature is further introduced below.

[0090] As an optional implementation, determining the changed temperature of the temperature information relative
to the reference temperature includes that a changed temperature of temperature information of a sub-display region
at a target moment relative to the reference temperature is determined.

[0091] In this embodiment, the display region of the display screen may include a sub-display region. For example,
the sub-display region may be represented by the ith region, and the target moment may be represented by the kth
moment.

[0092] Optionally, the changed temperature of the temperature information of the sub-display region at the target
moment relative to the reference temperature is determined. For example, a difference between the temperature
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information of the sub-display region at the target moment and the reference temperature of the sub-display region at
the target moment is determined as the changed temperature, thereby achieving the technical effect of determining
the changed temperature of the temperature information relative to the reference temperature.

[0093] Optionally, the difference between the temperature information of the sub-display region at the target moment
and the reference temperature of the sub-display region at the target moment is determined as the changed tempera-
ture. For example, a difference between the current temperature of the LED screen of the ith region at the k" moment
and a certain reference temperature of the LED screen of the ith region at the k" moment is determined as the
changed temperature.

[0094] In this embodiment, specific steps of acquiring the uniformity compensation coefficient that corresponds to
the temperature information need to be determined. How to acquire the uniformity compensation coefficient that
corresponds to the temperature information is further introduced below.

[0095] As an optional implementation, acquiring the uniformity compensation coefficient that corresponds to the
temperature information includes that the uniformity compensation coefficient that corresponds to the temperature
information is determined based on a sub-uniformity compensation coefficient that corresponds to both a first lumi-
nance and chrominance sample and a second luminance and chrominance sample.

[0096] In this embodiment, the luminance and chrominance sample may include a first luminance and chrominance
sample of the display screen in a cold-screen state and a second luminance and chrominance sample of the display
screen in a hot-screen state. First temperature information of the display screen in the cold-screen state is less than
second temperature information of the display screen in the hot-screen state. For example, the first temperature
information may be represented by Tcold, and the second temperature information may be represented by Thot.
[0097] Optionally, the uniformity compensation coefficient that corresponds to the temperature information is deter-
mined based on the sub-uniformity compensation coefficient that corresponds to both the first luminance and chromi-
nance sample and the second luminance and chrominance sample. For example, the first luminance and chrominance
sample of the display screen in the cold-screen state and the second luminance and chrominance sample of the
display screen in the hot-screen state are acquired, and then according to the two different luminance and chromi-
nance samples, the sub-uniformity compensation coefficient can be determined, that is, the correction compensation
coefficient matrix [o] can be determined. Then, according to the correction compensation coefficient matrix [a], the first
temperature information Tcold, the second temperature information Thot and the current temperature information
T_LED,; of the display screen, the uniformity compensation coefficient that corresponds to the temperature informa-
tion can be determined, that is, a thermal uniformity compensation coefficient [] ki can be determined, thereby
achieving the technical effect of acquiring the uniformity compensation coefficient that corresponds to the temperature
information.

[0098] Optionally, the sub-uniformity compensation coefficient in a luminance mode can be obtained through the
following formula:

-1

@, 0 0 RX 0 0 RX 0 0
0 a;, O0]=(0 ¥ 0 0 G¥ 0
0 0 ap 0 0 BZlgq LO 0  BZly
(5)
RE O D
o0 gy 0O may be used to represent a principal component of RGB collected by a camera in the cold-
0 0 BZl.,.
RE 0O @
screen state, and the screen temperature at this time is T, 4; 0 gY ¢ may be used to represent a
0 0 BEl,,
principal component of RGB collected by the camera in the hot-screen state, and the screen temperature at this time is
&y 0O 0
Thot @nd 0 gg 0 may be used to represent the correction compensation coefficient in the luminance
0 0] Qpy
mode.

[0099] Optionally, the sub-uniformity compensation coefficient in a chrominance mode can be obtained through the
following formula:
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@y Qyg @GR RX GX B RX GX B -1
Qgr Tgg QAgp| =|RY GY BY -|RY GY BY

Tpy abg Qpp RZ GZ BZ cold RZ GZ BZ hot (6)

RE GX BX
RY GY &BY may be used to represent XYZ tristimulus values of RGB collected by the camera in the cold-
Rz 6z BZl ..
RX GX BX
screen state, and the screen temperature at this time is T, ; |AY &Y &Y may be used to represent XYZ
rz 6z Bzl
tristimulus values of RGB collected by the camera in the hot-screen state, and the screen temperature at this time is
RX GX BX
Totand |RY &Y BY may be used to represent the correction compensation coefficient in the luminance
rz 6z Bzl
mode.

[0100] Optionally, [a] may be used to represent the correction compensation coefficient matrix, where the correction
compensation coefficient matrix may be a 3X3 matrix, and each pixel has its independent compensation coefficient.
Whether the compensation coefficient in the luminance mode or the compensation coefficient in the chrominance
mode is used is not limited in the present application, and can be selected according to requirements.

[0101] In this embodiment, it is necessary to determine the uniformity compensation coefficient that corresponds to
the temperature information on the basis of the sub-uniformity compensation coefficient that corresponds to both the
first luminance and chrominance sample and the second luminance and chrominance sample. How to determine the
uniformity compensation coefficient that corresponds to the temperature information on the basis of the sub-uniformity
compensation coefficient that corresponds to both the first luminance and chrominance sample and the second
luminance and chrominance sample is further introduced below.

[0102] As an optional implementation, determining the uniformity compensation coefficient that corresponds to the
temperature information on the basis of the sub-uniformity compensation coefficient that corresponds to both the first
luminance and chrominance sample and the second luminance and chrominance sample includes that the uniformity
compensation coefficient that corresponds to the temperature information is determined at least based on the sub-
uniformity compensation coefficient and the reference temperature of the display screen.

[0103] In this embodiment, the uniformity compensation coefficient that corresponds to the temperature information
is determined at least based on the sub-uniformity compensation coefficient and the reference temperature of the
display screen. For example, at least according to the sub-uniformity compensation coefficient determined by the first
luminance and chrominance sample and the second luminance and chrominance sample, the reference temperature
of the display screen and the current temperature information of the display screen, the uniformity compensation
coefficient that corresponds to the temperature information can be determined, thereby achieving the technical effect
of determining the uniformity compensation coefficient that corresponds to the temperature information on the basis of
the sub-uniformity compensation coefficient that corresponds to both the first luminance and chrominance sample and
the second luminance and chrominance sample.

[0104] Optionally, at least according to the sub-uniformity compensation coefficient determined by the first lumi-
nance and chrominance sample and the second luminance and chrominance sample, the reference temperature of
the display screen and the current temperature information of the display screen, the uniformity compensation coeffi-
cient that corresponds to the temperature information can be determined. For example, according to the correction
compensation coefficient matrix [a], the reference temperature T_LED,,,, of the display screen and the current
temperature information T_LED, ; of the display screen, the uniformity compensation coefficient that corresponds to
the temperature information can be determined, that is, the thermal uniformity compensation coefficient [5], ; can be
determined.

[0105] In this embodiment, it is necessary to determine the uniformity compensation coefficient that corresponds to
the temperature information at least on the basis of the sub-uniformity compensation coefficient and the reference
temperature of the display screen. How to determine the uniformity compensation coefficient that corresponds to the
temperature information at least on the basis of the sub-uniformity compensation coefficient and the reference tem-
perature of the display screen is further introduced below.

[0106] As an optional implementation, determining the uniformity compensation coefficient that corresponds to the
temperature information at least on the basis of the sub-uniformity compensation coefficient and the reference tem-
perature of the display screen includes that a changed temperature of the temperature information relative to the
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reference temperature is determined; and the sub-uniformity compensation coefficient is adjusted based on the
changed temperature and a temperature difference of the second temperature information relative to the first tempera-
ture information to the uniformity compensation coefficient that corresponds to the temperature information.

[0107] In this embodiment, a difference between the current temperature information of the LED screen and the
reference temperature is determined as the changed temperature. Then, according to the changed temperature, the
sub-uniformity compensation coefficient determined by the first luminance and chrominance sample and the second
luminance and chrominance sample, and the temperature difference of the second temperature information relative to
the first temperature information, the uniformity compensation coefficient that corresponds to the temperature informa-
tion can be determined, that is, the thermal uniformity compensation coefficient [,H]k,, can be determined. Thereby, the
sub-uniformity compensation coefficient can be adjusted to the uniformity compensation coefficient that corresponds
to the temperature information, that is, the correction compensation coefficient matrix [o] can be adjusted to the
thermal uniformity compensation coefficient [£],; thus achieving the technical effect of determining the uniformity
compensation coefficient that corresponds to the temperature information at least on the basis of the sub-uniformity
compensation coefficient and the reference temperature of the display screen.

[0108] Optionally, the above process of adjusting the uniformity compensation coefficient can be implemented
through the following formula:

[ﬁ] ki = ([e] — 1) "'!"TLEDE:JEFTT?IM'_ r.'nin‘:}+ 1 (7)

where [f], ; may be used to represent the thermal compensation coefficient of the ith region at the kth moment, Thot
may be used to represent a thermal equilibrium temperature during calibration of thermal correction data of the LED
screen, that is, T, may be a temperature when the temperature gradually rises to equilibrium in the case of displaying
the brightest picture, and T, 4 may be used to represent a temperature when the LED screen is powered off, where
the thermal compensation coefficient may be a 3X3 matrix.

[0109] Optionally, the uniformity information of the display screen can be compensated for through the following
formula:

R out2 Routl
Gourz| = [B]1*|Gourt
B out2 Boutl (8)

[0110] R, Goutz @nd By o may be used to represent the compensated display information of the display screen.
[0111] In this embodiment, it is necessary to determine a first principal component of a pixel and a second principal
component of the pixel. How to determine the first principal component of the pixel and the second principal compo-
nent of the pixel is further introduced below.

[0112] As an optional implementation, the first luminance and chrominance sample includes a first principal compo-
nent of the pixel, the first principal component is collected from the display screen in a luminance mode in the cold-
screen state, the second luminance and chrominance sample includes a second principal component of the pixel, and
the second principal component is collected from the display screen in the hot-screen state in the luminance mode.
[0113] In this embodiment, the pixel value may include the first principal component or the second principal compo-
nent. For example, the first principal component may be used to represent the principal component of RGB collected
by the camera in the cold-screen state, and the second principal component may be used to represent the principal
component of RGB collected by the camera in the hot-screen state.

[0114] Optionally, by collecting, through the camera, RGB components of the display screen in the cold-screen
state, the first principal component of the pixel can be obtained, thereby obtaining the first luminance and chrominance
sample. By collecting, through the camera, RGB components of the display screen in the hot-screen state, the second
principal component of the pixel can be obtained, thereby obtaining the second luminance and chrominance sample,
thus achieving the technical effect of determining the first principal component and the second principal component.

R O 0
[0115] Optionally, the first principal component may be represented by | {3 &¥ [ ] , and the second
G D Hz ‘ld;n'

principal component may be represented by

b GY O
0 0 B2

[0116] In this embodiment, it is necessary to determine a first tristimulus value of the pixel and a second tristimulus

RY O 0 ]
hot
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value of the pixel. How to determine the first tristimulus value of the pixel and the second tristimulus value of the pixel
is further introduced below.

[0117] As an optional implementation, the first luminance and chrominance sample includes a first tristimulus value
of the pixel, the first tristimulus value is collected when the display screen is in a chrominance mode and in the cold-
screen state, the second luminance and chrominance sample includes a second tristimulus value of the pixel, and the
second tristimulus value is collected from the display screen in the hot-screen state in the chrominance mode.

[0118] In this embodiment, the first tristimulus value may be used to represent XYZ tristimulus values of RGB
collected by the camera in the cold-screen state, and the second tristimulus value may be used to represent XYZ
tristimulus values of RGB collected by the camera in the hot-screen state.

[0119] Optionally, by collecting, through the camera, XYZ tristimulus values of RGB of the display screen in the cold-
screen state, the first tristimulus value of the pixel can be obtained, thereby obtaining the first luminance and chromi-
nance sample. By collecting, through the camera, XYZ tristimulus values of RGB of the display screen in the hot-
screen state, the second tristimulus value of the pixel can be obtained, thereby obtaining the second luminance and
chrominance sample, thus achieving the technical effect of determining the first tristimulus value and the second
tristimulus value of the pixel.

, and the second tristimu-

rRE GX BX
[0120] Optionally, the first tristimulus value may be represented by | B¥ G¥ &Y
R GZ BE

caid

lRH’ X X l
lus value may be represented by |BY G¥ JFY

RZ GZ BZly,,

[0121] In this embodiment, it is necessary to determine the temperature information of the display screen working
under the power consumption. How to determine the temperature information of the display screen working under the
power consumption is further introduced below.
[0122] As an optional implementation, acquiring the temperature information of the display screen when displaying
the display information includes that power consumption of the display screen is determined based on the display
information; and temperature information of the display screen working under the power consumption is determined.
[0123] In this embodiment, the power consumption may be used to represent current power consumption of the
display screen when displaying the display information, where the power consumption is strongly correlated with the
heating condition of the LED, and the heating condition (for example, temperature information) can affect the display
information of the screen (for example, actual display content), that is, the power consumption can affect the display
information. Conversely, according to the display information on the screen, the power consumption of the display
screen under the current display can be calculated. From the above, it can be known that the larger the grayscale of
the actual display content, the higher the luminance of the LED display screen, and the greater the power consumption
thereof.
[0124] Optionally, the power consumption of the display screen is determined based on the display information, and
the temperature information of the display screen working under the power consumption is determined. For example,
according to the actual display content on the screen, the power consumption under the current display can be
calculated, and then according to the power consumption and the temperature prediction model, the temperature
information of the display screen when displaying the display information under the power consumption can be
calculated, that is, the temperature information working under the current power consumption can be calculated,
thereby achieving the technical effect of determining the temperature information of the display screen working under
the power consumption.
[0125] In this embodiment, specific steps of determining the temperature information of the display screen working
under the power consumption need to be clarified. The specific steps of determining the temperature information of the
display screen working under the power consumption are further introduced below.
[0126] As an optional implementation, determining the temperature information of the display screen working under
the power consumption includes that temperature information of a sub-display region at a target moment is deter-
mined based on an ambient temperature of an environment where the display screen is located at the target moment,
power consumption of the sub-display region of the display screen at the target moment, and a temperature of the
sub-display region that changes due to influence of power consumption of regions in the display region of the display
screen other than the sub-display region.
[0127] In this embodiment, the ambient temperature may be represented by T_amb,, the power consumption may
be represented by P, ; and the temperature may be represented by R,-j. For example, T_amb, may indicate the
ambient temperature at the k! moment, P, ; may indicate the power consumption of the ith region at the k! moment,
and R;; may indicate a temperature increase value caused by unit power consumption dissipation of the jth region when
power is applied at the ith LED region, where R; may represent the thermal resistance of a chip itself, that is, the
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temperature increase value caused by unit power consumption dissipation of the chip itself.

[0128] Optionally, the temperature information of the sub-display region at the target moment is determined based
on the ambient temperature of the environment where the display screen is located at the target moment, the power
consumption of the sub-display region of the display screen at the target moment, and the temperature of the sub-
display region that changes due to influence of power consumption of regions in the display region of the display
screen other than the sub-display region. For example, according to the ambient temperature T_amb,, the power
consumption Py ; of the sub-display region of the display screen at the target moment and the temperature increase
value R,-j the temperature information of the sub-display region at the target moment can be determined, that is, the
current temperature of the LED screen of the ith region at the k!h moment can be determined, thereby achieving the
technical effect of determining the temperature information of the display screen working under the power consump-
tion.

[0129] Optionally, the power consumption P, ; of the sub-display region of the display screen at the target moment
can be determined through the following formula:

Pk,i = pr- APL_R;{’I' + ry - APL_GRJ: + pb . APL_Bk‘_i

©)

[0130] APL_Ry;, APL_G,;, APL_B,; may be respectively used to represent luminance statistical values of red,
green and blue luminance of the ith partition at the kth moment, and pr, pg, pb may be respectively used to represent
power of red, green and blue unit luminance.

[0131] Optionally, the temperature of the LED screen can be calculated through the following formula:

T_LED;{J Rll Rj_z Rli P-"'l
TLEDiz| _ [Ray Roz oo Ral (Pial L1 g
T_LED,; Ry Rg - Ryl |Pu (10)

[0132] Optionally, according to the temperature prediction model established by the above formula, the screen
temperature under the current display power consumption can be calculated, where the temperature is related to the
heating condition, and heating affects the screen temperature. In order to obtain the thermal resistance matrix in the
above model, it is necessary to calibrate temperature data of different regions under different power consumption to
solve the above thermal resistance matrix.

[0133] In this embodiment, it is necessary to obtain the temperature information of the display screen working under
the power consumption according to a mapping relationship. How to obtain the temperature information of the display
screen working under the power consumption according to the mapping relationship is further introduced below.
[0134] As an optional implementation, the information processing method for a display screen may further include:
temperature samples of a plurality of sub-display regions of the display screen are respectively acquired to obtain a
plurality of temperature samples; power consumption samples of the display screen that correspond to different
display information samples are acquired to obtain a plurality of power consumption samples; a target mapping
relationship is established based on the plurality of temperature samples, the plurality of power consumption samples
and an ambient temperature sample of the environment where the display screen is located; and determining the
temperature information of a sub-display region at a target moment based on an ambient temperature of an environ-
ment where the display screen is located at the target moment, the power consumption of the sub-display region of the
display screen at the target moment, and a temperature of the sub-display region that is adjusted due to influence of
power consumption of regions in the display region of the display screen other than the sub-display region includes
that the ambient temperature, the power consumption of the sub-display region at the target moment and the tem-
perature of the sub-display region that changes due to influence of power consumption of regions in the display region
of the display screen other than the sub-display region are mapped based on the target mapping relationship into the
temperature information.

[0135] In this embodiment, the power consumption samples may be used to cause the display screen to produce
corresponding display information samples.

[0136] Optionally, the plurality of sub-display regions may be 9 partitions of the display screen, the temperature
samples may be measured temperature data of the 9 partitions, the different display information samples may be used
to represent information samples in different display patterns, the plurality of power consumption samples may be
used to represent power in different display patterns, the ambient temperature sample may be used to represent an
ambient temperature during calibration, and the target mapping relationship may be used to represent a functional
relationship in the temperature prediction model. For example, the information samples in different display patterns
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may be display contents of different colors and different grayscales, and the display pattern may be used to represent
a pattern of color and grayscale represented by display content, which is only used as an example for illustration and
is not specifically limited.

[0137] Optionally, temperature samples of the 9 partitions of the display screen are respectively acquired, power
consumption samples that correspond to different display information samples are acquired, and then according to the
temperature samples of the 9 partitions, the power consumption samples and the ambient temperature sample, the
temperature prediction model can be determined. Then, the functional relationship in the temperature prediction model
is determined as the target mapping relationship. Then, according to the target mapping relationship, the ambient
temperature, the power consumption of the sub-display region at the target moment and the temperature of the sub-
display region that changes due to influence of power consumption of regions in the display region of the display
screen other than the sub-display region are mapped into the temperature information, thereby achieving the technical
effect of obtaining the temperature information of the display screen working under the power consumption according
to the mapping relationship.

[0138] Optionally, the target mapping relationship may be shown as follows:

Ty Rip Ry - Ryg] [Py
Tol = |Rer Rez o Ras| [Po| i o
Tg Rg; Rgy -

Ros| P (11)

[0139] The above formula is described by taking 9 partitions as an example, different test pictures are respectively
displayed, and at the same time, temperature data of different regions is measured using temperature sensors, and

T,
the ambient temperature T_amb is recorded. T: may be used to represent measured temperature data of the 9
Ty
P,
partitions, P: may be used to represent power in different display patterns, that is, power under display contents of
F,

different colors and different grayscales, and T_amb may be used to represent the ambient temperature during
calibration. By substituting data of multiple calibrations into the above formula, the thermal resistance matrix can be
solved, where the process of calibrating temperature data of different regions under different power consumption can
be implemented by a computer.

[0140] Optionally, the different display patterns may be as shown in Table 1 below:

[0141] Table 1 Pattern Table

Pattern1 Pattern2 Pattern3

Pattern4 Pattern5 Pattern6
Pattern7 Pattern8 Pattern9

[0142] Optionally, the predicted temperature is processed in a manner shown in the following formula to mitigate
deviation or noise of the predicted temperature:

T_LEDy; = Z:;g Z?l{] (w, @ T_LED ;) (12)

[0143] «t may be used to represent a time denoising weight factor, and ¢; may be used to represent a spatial
denoising weight factor, and values of the above two denoising weight factors are both <1.

[0144] In this embodiment, it is necessary to acquire the temperature information of the display screen when
displaying the display information. How to acquire the temperature information of the display screen when displaying
the display information is further introduced below.

[0145] As an optional implementation, acquiring the temperature information of the display screen when displaying
the display information includes that the temperature information obtained by a temperature sensor that collects a
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temperature of the display screen when producing the display information is acquired.

[0146] In this embodiment, the temperature obtained by the temperature sensor can be compatibly used to replace
the calculated temperature value. For example, by collecting, through the temperature sensor, the temperature of the
display screen when producing the display information, the temperature information of the display screen when
displaying the display information can be obtained, thereby achieving the technical effect of acquiring the temperature
information of the display screen when displaying the display information.

[0147] Optionally, by establishing a model relationship between image content and temperature offline and counting
image content online, the temperature information of the display screen when displaying the display information can
be predicted.

[0148] In this embodiment, it is necessary to determine compensated display information. How to determine the
compensated display information is further introduced below.

[0149] As an optional implementation, compensating for the luminance and chrominance information on the basis of
the luminance and chrominance compensation coefficient includes that a product of the luminance and chrominance
compensation coefficient and the luminance and chrominance information is determined as the compensated lumi-
nance and chrominance information; and compensating for the uniformity information on the basis of the uniformity
compensation coefficient includes that a product of the uniformity compensation coefficient and the uniformity informa-
tion is determined as the compensated uniformity information.

[0150] In this embodiment, the product of the luminance and chrominance compensation coefficient and the lumi-
nance and chrominance information is determined as the compensated luminance and chrominance information. For
example, a product of the luminance and color temperature compensation coefficient [6],; and the luminance and

Rin
chrominance information |G, is determined as the compensated luminance and chrominance information
Bin
Rautl
Goutl
Boutl

[0151] Optionally, the luminance and chrominance information of the display screen can be compensated for
through the following formula:

Emﬂ‘l E:‘n
Goura | =[8] * |Gin| (4)
Bnml in

[0152] Optionally, the product of the uniformity compensation coefficient and the uniformity information is determined
as the compensated uniformity information. For example, a product of the correction compensation coefficient matrix

RDHI‘"
[«] and the uniformity information is determined as the compensated uniformity information Gnm: , thereby achiev-
Bout-
ing the technical effect of determining the compensated display information.
[0153] Optionally, the uniformity information of the display screen can be compensated for through the following
formula:

Roues Rowes

Gourz | = [B}* |Goura| (8)

Bours Boura

[0154] In this embodiment, it is necessary to distinguish a normal state from an abnormal state of the display
information. How to distinguish the normal state from the abnormal state of the display information is further introduced
below.

[0155] As an optional implementation, the temperature information is used to cause the luminance and chrominance
information and/or the uniformity information to be in an abnormal state, and the compensated luminance and chromi-
nance information and/or the compensated uniformity information are in a normal state.

[0156] In this embodiment, if the temperature information of the display screen is too low or too high, the luminance
and chrominance information and/or the uniformity information are caused to be in the abnormal state. If the lumi-
nance and chrominance information and/or the uniformity information are in the abnormal state, by performing lumi-
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nance and chrominance compensation on the luminance and chrominance information and/or performing uniformity
compensation on the uniformity information, the compensated luminance and chrominance information and/or the
compensated uniformity information can be caused to be in the normal state, thereby achieving the technical effect of
distinguishing the normal state from the abnormal state of the display information.

[0157] Optionally, since structures of different regions of an LED cabinet are different, heat dissipation of different
regions is different, and heating of different regions is different, thereby causing temperature information of different
regions of the screen to be different, and further causing luminance and chrominance and uniformity of different
regions of the screen to be abnormal, where the temperature information has a great influence on the overall display
performance of the LED screen, which is determined by physical properties of the structure of the display screen itself.
For example, the chrominance of the display screen drifts greatly with the temperature of a light emitting device, and
the temperature problem causes uniformity inconsistency of the display screen, deviation and instability of the overall
luminance and chrominance, etc.

[0158] Optionally, if display is not performed according to expected luminance and chrominance information, it can
be determined that the luminance and chrominance information is in the abnormal state. If display is performed
according to the expected luminance and chrominance information, it can be determined that the luminance and
chrominance information is in the normal state.

[0159] Optionally, if display is not performed according to expected uniformity information, it can be determined that
the uniformity information is in the abnormal state. If display is performed according to the expected uniformity
information, it can be determined that the uniformity information is in the normal state.

[0160] Optionally, the temperature of the screen can affect the uniformity of the screen, and cause inconsistency of
luminance and color temperature of the screen. For example, self-heating of the screen body of the display screen,
heating of different regions, and heat dissipation all affect the final temperature of the screen, and the final temperature
affects changes in uniformity and luminance and chrominance. For example, the self-heating of the screen body of the
display screen may include heating of light emitting devices, etc., heating of different regions may be affected by
display content, that is, regions with rich color details have higher temperatures, and heat dissipation may be affected
by a cabinet structure. For example, since structures of different regions of the cabinet are different, heat dissipation
coefficients of different materials are also different.

[0161] FIG. 4 is a flowchart of an information correction method for a display screen according to an embodiment of
the present application. As shown in FIG. 4, the method may include the following steps:

[0162] Step S402 Display, on an operation interface, display information of a display screen when displaying a target
image.

[0163] In the technical solution provided in the above step S402 of the present application, the display information
may include: color information of the display screen, grayscale information of the display screen, content shown in an
image of the display screen, luminance and chrominance information of the display screen, uniformity information of
the display screen, and the like. The uniformity information may be used to represent a uniformity degree of the display
screen when displaying the target image. For example, the luminance and chrominance information may include
luminance information and/or chrominance information of the display screen, and the uniformity information may be
used to represent whether the luminance and chrominance information is consistent when different display regions in
the display screen display the target image, which is only used as an example for illustration and is not specifically
limited.

[0164] In this embodiment, the display information of the display screen when displaying the target image is dis-
played on the operation interface. For example, the color information, grayscale information, content shown in the
image, luminance and chrominance information and uniformity information of the display screen when displaying the
target image are displayed on the operation interface.

[0165] Step S404 Display, on the operation interface, temperature information of the display screen when displaying
the display information.

[0166] In the technical solution provided in the above step S404 of the present application, the luminance and
chrominance information and the uniformity information may change with the temperature information of the display
screen.

[0167] In this embodiment, after displaying, on the operation interface, the display information of the display screen
when displaying the target image, the temperature information of the display screen when displaying the display
information is displayed on the operation interface. For example, the current temperature of the display screen when
displaying the display information is displayed on the operation interface.

[0168] Step S406 In response to a compensation operation instruction acting on the operation interface, display, on
the operation interface, compensated luminance and chrominance information and compensated uniformity informa-
tion.

[0169] In the technical solution provided in the above step S406 of the present application, the compensated
luminance and chrominance information may be obtained by compensating for the luminance and chrominance
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information on the basis of a luminance and chrominance compensation coefficient, the compensated uniformity
information may be obtained by compensating for the uniformity information on the basis of a uniformity compensation
coefficient, the luminance and chrominance compensation coefficient may be determined based on an association
relationship between the luminance and chrominance information of the display screen and the temperature informa-
tion, and the uniformity compensation coefficient may be determined based on a pixel value of a pixel in the target
image.

[0170] In this embodiment, after displaying, on the operation interface, the temperature information of the display
screen when displaying the display information, in response to the compensation operation instruction acting on the
operation interface, the compensated luminance and chrominance information and the compensated uniformity infor-
mation are displayed on the operation interface. For example, if the operation interface receives the compensation
operation instruction, in response to the compensation operation instruction acting on the operation interface, the
luminance and chrominance information after chrominance compensation and the uniformity information after unifor-
mity compensation are displayed on the operation interface.

[0171] FIG. 5 is a flowchart of a thermal compensation correction method for a display screen according to an
embodiment of the present application. As shown in FIG. 5, the thermal compensation correction method for the
display screen may include the following steps:

[0172] Step S502 Acquire color information of a display screen when displaying a target image.

[0173] In the technical solution provided in the above step S502 of the present application, the target image may be
used to represent an image that corresponds to actual display content on the screen. The target image may be a
normal image, or may be a dedicated test image picture. The color information may at least include luminance and
chrominance information in the target image.

[0174] In this embodiment, color information of the display screen when displaying the target image is acquired. For
example, when the display screen displays a certain image, color information of the image is acquired, that is, at least
luminance and chrominance information of the image is acquired.

[0175] Optionally, through image processing technology, the luminance and chrominance information of the display
screen when displaying the target image can be acquired in real time.

[0176] Step S504 Acquire temperature information of the display screen when displaying the color information.
[0177] In the technical solution provided in the above step S504 of the present application, the temperature informa-
tion may be used to represent a temperature at which the display screen is located under a certain power consump-
tion. For example, the luminance information and/or the chrominance information may change with the temperature
information of the display screen.

[0178] In this embodiment, after acquiring the color information of the display screen when displaying the target
image, temperature information of the display screen when displaying the color information is acquired. For example,
according to the color information of the display screen when displaying the target image, power consumption of the
display screen under the current display can be calculated, and then according to the power consumption and the
temperature prediction model, temperature information of the display screen when displaying the color information can
be calculated, that is, the temperature at which the display screen is located under the current power consumption can
be calculated, where the temperature prediction model may be used to represent a mapping relationship among
temperature samples of a plurality of sub-display regions of the display screen, power consumption samples that
correspond to different display information samples and an ambient temperature sample of the environment where
the display screen is located.

[0179] Optionally, the power consumption may be used to represent power consumption of different display regions
in the display screen at a current moment. According to the power consumption and the temperature prediction model,
temperature information of the display screen when displaying the color information can be calculated. For example,
by inputting the power consumption into the temperature prediction model for prediction processing, the temperature
information of the display screen under the current power consumption can be obtained.

[0180] Step S506 Acquire a luminance and chrominance compensation coefficient that corresponds to the tempera-
ture information.

[0181] In the technical solution provided in the above step S506 of the present application, the luminance and
chrominance compensation coefficient may be determined based on an association relationship between the lumi-
nance and chrominance information in the color information and the temperature information. The luminance and
chrominance information may include luminance information and/or chrominance information of the display screen.
[0182] In this embodiment, the association relationship between the luminance and chrominance information and
the temperature information may be that a change in the temperature information and a change in the luminance and
chrominance present a linear relationship. For example, for every 1°C increase in the temperature information of the
display screen, relative change amounts of RGB tristimulus values in a pixel are also different. The pixel value may be
a principal component of RGB collected by a camera in a cold-screen state, or the pixel value may be a principal
component of RGB collected by a camera in a hot-screen state.
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[0183] Optionally, after acquiring the temperature information of the display screen when displaying the color infor-
mation, the luminance and chrominance compensation coefficient that corresponds to the temperature information is
acquired. For example, according to the temperature information of the display screen when displaying the color
information, a compensation coefficient required to eliminate a luminance and chrominance deviation brought by the
temperature information at the temperature information can be calculated, that is, the luminance and chrominance
compensation coefficient can be calculated.

[0184] Step S508 Compensate for the luminance and chrominance information on the basis of the luminance and
chrominance compensation coefficient.

[0185] In the technical solution provided in the above step S508 of the present application, the compensation may
be used to represent compensation performed on the luminance and chrominance information in the target image
displayed on the display screen.

[0186] In this embodiment, after acquiring the luminance and chrominance compensation coefficient that corre-
sponds to the temperature information, the luminance and chrominance information is compensated for based on the
luminance and chrominance compensation coefficient. For example, according to the luminance and chrominance
compensation coefficient, the current luminance and chrominance information can be compensated for in real time,
thereby completing correction of the color information displayed on the display screen.

[0187] In this embodiment, specific steps involved in acquiring the temperature information of the display screen
when displaying the color information need to be clarified. The specific steps involved in acquiring the temperature
information of the display screen when displaying the color information are further introduced below.

[0188] Optionally, all the above steps can be implemented in a real-time compensation system of the display screen.
FIG. 6 is a schematic diagram of a real-time compensation system for a display screen according to an embodiment of
the present application. As shown in FIG. 6, the real-time compensation system of the display screen may include: a
data calibration module 601, a model establishment module 602 and a real-time compensation module 603. In the
data calibration module 601, the temperature of the display screen when displaying color information can be collected
through a thermometer, the image picture displayed on the display screen can be collected through a camera, and the
color information displayed on the display screen can be collected through a colorimeter. In the model establishment
module 602, the following models can be established: a uniformity compensation model, a luminance and chromi-
nance attenuation model and a temperature prediction model. In the real-time compensation module 603, the tem-
perature of the screen can be acquired, and then according to the acquired temperature, by performing real-time
compensation on the global luminance and chrominance of the display screen, the global luminance and chrominance
of the display screen can be corrected. Then, according to the acquired temperature, by performing real-time compen-
sation on the thermal uniformity of the display screen, the thermal uniformity of the display screen can be corrected
point by point, where the uniformity compensation model may be used to represent a mapping relationship between
the temperature information and the luminance and chrominance information, the luminance and chrominance at-
tenuation model may be used to represent a mapping relationship between the temperature information and the
uniformity information, and the temperature prediction model may be used to represent a mapping relationship
between the power consumption and the temperature information.

[0189] Optionally, the temperature prediction model may be as shown in formula (10), the luminance and chromi-
nance attenuation model may be as shown in formula (2), and the uniformity compensation model may be as shown in
formula (7).

[0190] FIG. 7(a) is a flowchart of a thermal correction method for a display screen according to an embodiment of
the present application. As shown in FIG. 7(a), the thermal correction method of the display screen may include the
following steps:

[0191] Step S701 Calibrate various data in the display screen.

[0192] After calibrating the various data in the display screen, proceed to step S702, the following models are
established: a uniformity compensation model, a luminance and chrominance attenuation model, and a temperature
prediction model.

[0193] After establishing the following models: the uniformity compensation model, the luminance and chrominance
attenuation model, and the temperature prediction model, proceed to step S703, global luminance and chrominance
and thermal uniformity of the display screen are compensated for.

[0194] FIG. 7(b) is a flowchart of a data calibration method according to an embodiment of the present application.
As shown in FIG. 7(b), the data calibration method may include the following steps:

[0195] Step S7011 Collect color information displayed on the display screen through a colorimeter.

[0196] In the technical solution provided in the above step S7011, luminance and chrominance information displayed
on the display screen is collected through the colorimeter to acquire the luminance and chrominance information of the
display screen and determine whether the luminance and chrominance information needs to be compensated for.
[0197] Step S7012 Collect a temperature of the display screen when displaying the color information through a
thermometer.
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[0198] In the technical solution provided in the above step S7012, the temperature of the display screen when
displaying the color information is collected through the thermometer, or the temperature of the display screen when
displaying the color information can be predicted through the temperature prediction model.

[0199] Step S7013 Collect an image picture displayed on the display screen through a camera.

[0200] In the technical solution provided in the above step S7013, the image picture displayed on the display screen
is collected through the camera to acquire information content currently displayed on the display screen.

[0201] After the above collection steps, proceed to step S7014, acquiring the luminance and chrominance informa-
tion and the temperature information of the display screen.

[0202] FIG. 7(c) is a flowchart of a real-time compensation method for a display screen according to an embodiment
of the present application. As shown in FIG. 7(c), the real-time compensation method may include the following steps:
[0203] Step S7031 Predict a screen temperature of the display screen using the temperature prediction model and
according to display content of the display screen.

[0204] After predicting the screen temperature of the display screen using the temperature prediction model and
according to the display content of the display screen, proceed to step S7032, global luminance and chrominance of
the display screen is compensated for using the luminance and chrominance attenuation model.

[0205] After compensating for the global luminance and chrominance of the display screen using the luminance and
chrominance attenuation model, proceed to step S7033, thermal uniformity of the display screen is compensated for
using the uniformity compensation model. For example, according to a uniformity compensation coefficient calculated
by the uniformity compensation model, luminance and color temperature of different regions under the same grayscale
are compensated for.

[0206] Optionally, when the temperature of the display screen is from 20°C to 60°C, the global luminance and
chrominance of the display screen can be compensated for, and when the temperature of the display screen is around
60°C, the thermal uniformity of the display screen can be compensated for.

[0207] FIG. 7(d) is a flowchart of a global luminance and chrominance compensation method for a display screen
according to an embodiment of the present application. As shown in FIG. 7(d), the global luminance and chrominance
compensation method of the display screen may include the following steps:

[0208] Step S7034 Acquire a screen temperature in real time through a sensor, or predict the screen temperature
using the temperature prediction model and according to display content.

[0209] After acquiring the screen temperature in real time through the sensor, or predicting the screen temperature
using the temperature prediction model and according to the display content, proceed to step S7035, a compensation
coefficient required to eliminate a luminance and chrominance deviation brought by the temperature at the current
screen temperature is calculated according to the screen temperature acquired in real time or predicted.

[0210] After calculating, according to the screen temperature acquired in real time or predicted, the compensation
coefficient required to eliminate the luminance and chrominance deviation brought by the temperature at the current
screen temperature, proceed to step S7036, original display grayscale is compensated for using the calculated
compensation coefficient.

[0211] As an optional implementation, acquiring the temperature information of the display screen when displaying
the color information includes that power consumption of the display screen is determined based on the color informa-
tion; and temperature information of the display screen working under the power consumption is determined.

[0212] In this embodiment, the power consumption may be used to represent current power consumption of the
display screen when displaying the color information, where the power consumption is strongly correlated with the
heating condition of the LED, and the heating condition (for example, temperature information) can affect the display
information of the screen (for example, actual display content), that is, the power consumption can affect the display
information. Conversely, according to the displayed color information on the screen, the power consumption of the
display screen under the current display can be calculated. From the above, it can be known that the larger the
grayscale of the actual display content, the higher the luminance of the LED display screen, and the greater the power
consumption thereof.

[0213] Optionally, the power consumption of the display screen is determined based on the color information, and
the temperature information of the display screen working under the power consumption is determined. For example,
according to the actual displayed color information on the screen, the power consumption under the current display
can be calculated, and then according to the power consumption and the temperature prediction model, the tempera-
ture information of the display screen when displaying the color information under the power consumption can be
calculated, that is, the temperature information working under the current power consumption can be calculated,
thereby achieving the technical effect of determining the temperature information of the display screen working under
the power consumption.

[0214] In this embodiment, it is necessary to determine the temperature information of the display screen working
under the power consumption. How to determine the temperature information of the display screen working under the
power consumption is further introduced below.
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[0215] As an optional implementation, determining the temperature information of the display screen working under
the power consumption includes that temperature information of a sub-display region at a target moment is deter-
mined based on an ambient temperature of an environment where the display screen is located at the target moment,
power consumption of the sub-display region of the display screen at the target moment, and a temperature of the
sub-display region that changes due to influence of power consumption of regions in the display region of the display
screen other than the sub-display region.

[0216] In this embodiment, the ambient temperature may be represented by T_amb,, the power consumption may
be represented by P ; and the temperature may be represented by Rij. For example, T_amb, may indicate the
ambient temperature at the kth moment, P, ; may indicate the power consumption of the ith region at the kth moment,
and Rij may indicate a temperature increase value caused by unit power consumption dissipation of the jth region when
power is applied at the it LED region, where R; may represent the thermal resistance of a chip itself, that is, the
temperature increase value caused by unit power consumption dissipation of the chip itself.

[0217] Optionally, the temperature information of the sub-display region at the target moment is determined based
on the ambient temperature of the environment where the display screen is located at the target moment, the power
consumption of the sub-display region of the display screen at the target moment, and the temperature of the sub-
display region that changes due to influence of power consumption of regions in the display region of the display
screen other than the sub-display region. For example, according to the ambient temperature T_amb,, the power
consumption Py ; of the sub-display region of the display screen at the target moment and the temperature increase
value Rij, the temperature information of the sub-display region at the target moment can be determined, that is, the
current temperature of the LED screen of the ith region at the k!h moment can be determined, thereby achieving the
technical effect of determining the temperature information of the display screen working under the power consump-
tion.

[0218] Optionally, the power consumption of the sub-display region of the display screen at the target moment can
be determined through formula (9).

[0219] Optionally, the temperature of the LED screen can be calculated through formula (10). According to the
temperature prediction model established by the above formula, the screen temperature under the current display
power consumption can be calculated, where the temperature is related to the heating condition, and heating affects
the screen temperature. In order to obtain the thermal resistance matrix in the above model, it is necessary to calibrate
temperature data of different regions under different power consumption to solve the above thermal resistance matrix.
[0220] In this embodiment, it is necessary to predict the temperature information of the display screen working under
the power consumption according to the temperature prediction model. How to predict the temperature information of
the display screen working under the power consumption according to the temperature prediction model is further
introduced below.

[0221] As an optional implementation, the method further includes that temperature samples of the plurality of sub-
display regions of the display screen are respectively acquired to obtain the plurality of temperature samples; power
consumption samples of the display screen that correspond to different display information samples are acquired to
obtain the plurality of power consumption samples, where the power consumption samples are used to cause the
display screen to produce corresponding display information samples; a target mapping relationship is established
based on the plurality of temperature samples, the plurality of power consumption samples and an ambient tempera-
ture sample of the environment where the display screen is located; and determining the temperature information of
the sub-display region at the target moment based on the ambient temperature of the environment where the display
screen is located at the target moment, the power consumption of the sub-display region of the display screen at the
target moment, and the temperature of the sub-display region that changes due to influence of power consumption of
regions in the display region of the display screen other than the sub-display region includes that the ambient
temperature, the power consumption of the sub-display region at the target moment and the temperature of the sub-
display region that changes due to influence of power consumption of regions in the display region of the display
screen other than the sub-display region are mapped based on the target mapping relationship into the temperature
information.

[0222] In this embodiment, the power consumption samples may be used to cause the display screen to produce
corresponding display information samples, and the target mapping relationship may be used to represent an associa-
tion relationship among the plurality of temperature samples, the plurality of power consumption samples and the
ambient temperature sample of the environment where the display screen is located.

[0223] Optionally, the plurality of sub-display regions may be 9 partitions of the display screen, the temperature
samples may be measured temperature data of the 9 partitions, the different display information samples may be used
to represent information samples in different display patterns, the plurality of power consumption samples may be
used to represent power in different display patterns, the ambient temperature sample may be used to represent an
ambient temperature during calibration, and the target mapping relationship may be a functional relationship in the
temperature prediction model. For example, the information samples in different display patterns may be display
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contents of different colors and different grayscales, which is only used as an example for illustration and is not
specifically limited.

[0224] Optionally, temperature samples of the 9 partitions of the display screen are respectively acquired, power
consumption samples that correspond to different display information samples are acquired, and then according to the
temperature samples of the 9 partitions, the power consumption samples and the ambient temperature sample, the
temperature prediction model can be determined. Then, the functional relationship in the temperature prediction model
is determined as the target mapping relationship. Then, according to the target mapping relationship, the ambient
temperature, the power consumption of the sub-display region at the target moment and the temperature of the sub-
display region that changes due to influence of power consumption of regions in the display region of the display
screen other than the sub-display region are mapped into the temperature information, thereby achieving the technical
effect of obtaining the temperature information of the display screen working under the power consumption according
to the mapping relationship.

[0225] Optionally, the target mapping relationship may be as shown in formula (11).

[0226] Optionally, the predicted temperature is processed in a manner shown in formula (12) to mitigate deviation or
noise of the predicted temperature.

[0227] In this embodiment, it is necessary to compensate for the uniformity information. How to compensate for the
uniformity information is further introduced below.

[0228] As an optional implementation, the color information further includes: uniformity information, the uniformity
information is used to represent a uniformity degree of the display screen when displaying the target image, and the
method further includes that a uniformity compensation coefficient that corresponds to the temperature information is
acquired, where the uniformity compensation coefficient is determined based on a pixel value in the target image; and
the uniformity information is compensated for based on the uniformity compensation coefficient.

[0229] In this embodiment, the uniformity compensation coefficient may be determined based on the pixel value in
the target image, and the uniformity information may be used to represent the uniformity degree of the display screen
when displaying the target image. For example, the uniformity compensation coefficient may also be referred to as a
thermal uniformity compensation coefficient.

[0230] Optionally, according to the temperature information of the display screen when displaying the color informa-
tion, a compensation coefficient required to eliminate uniformity inconsistency brought by the temperature information
at the temperature information can be calculated, that is, the uniformity compensation coefficient can be calculated.
Then, according to the calculated uniformity compensation coefficient, the current uniformity information can be
compensated for in real time, thereby compensating for RGB data, and thus achieving the technical effect of correcting
the display information of the display screen.

[0231] In this embodiment, specific steps involved in acquiring the color information of the display screen when
displaying the target image need to be clarified. The specific steps involved in acquiring the color information of the
display screen when displaying the target image are further introduced below.

[0232] As an optional implementation, acquiring the color information of the display screen when displaying the
target image includes that the luminance and chrominance information of the display screen when displaying the
target image is acquired in real time; and uniformity information of the display screen when displaying the target image
is acquired when the display screen is in a target display state.

[0233] In this embodiment, through image processing technology, the luminance and chrominance information of the
display screen when displaying the target image can be acquired in real time. In addition, by judging whether the
display screen is in the target display state, it can be determined whether to acquire the uniformity information of the
display screen when displaying the target image. If it is judged that the display screen is in the target display state, the
uniformity information of the display screen when displaying the target image is directly acquired. If it is judged that the
display screen is not in the target display state, the uniformity information of the display screen when displaying the
target image is temporarily not acquired, and the uniformity information of the display screen when displaying the
target image continues to be acquired until the display screen is in the target display state, thereby achieving the
technical effect of acquiring the color information of the display screen when displaying the target image.

[0234] In this embodiment, a collection manner of the uniformity information needs to be clarified. The collection
manner of the uniformity information is further introduced below.

[0235] As an optional implementation, the uniformity information is collected by a collection device.

[0236] In this embodiment, the collection device may be a photometer, a colorimeter, an image sensor, etc., which is
only used as an example for illustration and is not specifically limited.

[0237] Optionally, by collecting, through the collection device, the uniformity of the display screen when displaying
the target image, the uniformity information can be obtained, thereby achieving the technical effect of collecting the
uniformity information.

[0238] In this embodiment, an acquisition manner of the temperature information needs to be clarified. The acquisi-
tion manner of the temperature information is further introduced below.
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[0239] As an optional implementation, acquiring the temperature information of the display screen when displaying
the color information includes that the temperature information obtained by a temperature sensor that collects a
temperature of the display screen when displaying the color information is acquired.

[0240] In this embodiment, the temperature sensor may be a temperature sensor, etc., which is only used as an
example for illustration and is not specifically limited.

[0241] Optionally, by collecting, through the temperature sensor, the temperature of the display screen when dis-
playing the color information, the temperature information of the display screen when displaying the color information
can be obtained, thereby achieving the technical effect of acquiring the temperature information.

[0242] FIG. 8 is a schematic diagram of a thermal compensation correction system for a display screen according to
an embodiment of the present application. As shown in FIG. 8, the system 80 for thermal compensation correction of
the display screen may include: a first transmission device 81, a second transmission device 82, and a processing
device 83.

[0243] The first transmission device 81 is configured to receive display information of a display screen when
displaying a target image.

[0244] The second transmission device 82 is configured to transmit color information to the processing device.
[0245] The processing device 83 is configured to acquire temperature information of the display screen when
displaying the color information, and a luminance and chrominance compensation coefficient that corresponds to the
temperature information, and control, based on the luminance and chrominance compensation coefficient, the display
screen to compensate for luminance and chrominance information in the color information.

[0246] In this embodiment, the luminance and chrominance compensation coefficient may be determined based on
an association relationship between the luminance and chrominance information and the temperature information. For
example, the luminance and chrominance information may include luminance information and/or chrominance infor-
mation of the display screen. The first transmission device may be a TF module, the second transmission device may
be a PHY module, and the processing device may be an FPGA module.

[0247] Optionally, by providing the first transmission device in the thermal compensation correction system of the
display screen, display information of the display screen when displaying the target image can be received. At the
same time, by providing the second transmission device in the thermal compensation correction system of the display
screen, the color information can be transmitted to the processing device. Also, by providing the processing device in
the thermal compensation correction system of the display screen, temperature information of the display screen when
displaying the color information and the luminance and chrominance compensation coefficient that corresponds to the
temperature information can be acquired, and based on the luminance and chrominance compensation coefficient, the
display screen is controlled to compensate for the luminance and chrominance information in the color information in
real time.

[0248] As an optional implementation, the processing device includes: a receiving module, configured to receive
color information of a display screen when displaying a target image; a processing module, configured to acquire
temperature information of the display screen when displaying the color information, and acquire a luminance and
chrominance compensation coefficient that corresponds to the temperature information; and a control chip, configured
to control, based on the luminance and chrominance compensation coefficient, the display screen to compensate for
the luminance and chrominance information.

[0249] In this embodiment, the receiving module may be a Receive module in an FPGA in a receiving card, the
processing module may be an algorithm processing module (for example, a Convert module) in the FPGA, and the
control chip may be a control driver chip in the FPGA.

[0250] Optionally, by providing the receiving module in the processing device, color information of the display screen
when displaying the target image can be received. At the same time, by providing the processing module in the
processing device, temperature information of the display screen when displaying the color information can be
acquired, and the luminance and chrominance compensation coefficient that corresponds to the temperature informa-
tion can be acquired. Further, by providing a control chip in the processing device, the display screen can be controlled
to perform real-time compensation on the luminance and chrominance information based on the luminance and
chrominance compensation coefficient.

[0251] In this embodiment, display information of the display screen when displaying the target image can be
received through the receiving device, temperature information of the display screen when displaying the display
information can be acquired through the processor, the luminance and chrominance compensation coefficient and the
uniformity compensation coefficient that correspond to the temperature information can be acquired, the luminance
and chrominance information can be compensated for in real time according to the luminance and chrominance
compensation coefficient, and the uniformity information can be compensated for in real time according to the uni-
formity compensation coefficient. Through the driving device, the display screen can be driven to display the target
image according to the compensated luminance and chrominance information and the compensated uniformity infor-
mation.
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[0252] The above method of this embodiment first acquires display information of the display screen when display-
ing the target image, then acquires temperature information of the display screen when displaying the display informa-
tion, acquires the luminance and chrominance compensation coefficient and the uniformity compensation coefficient
that correspond to the temperature information, then compensates for the luminance and chrominance information in
real time through the luminance and chrominance compensation coefficient, and compensates for the uniformity
information in real time through the uniformity compensation coefficient, thereby achieving the purpose of compensat-
ing for the luminance and chrominance and the uniformity of the display screen, thus solving the technical problem of
low display quality of the display screen, and further achieving the technical effect of improving the display quality of
the display screen.

[0253] The embodiments of the present application further provide an information correction apparatus for a display
screen. The information correction apparatus for a display screen of this embodiment can be used to execute the
information processing method for a display screen shown in FIG. 1 of the embodiments of the present application.
[0254] FIG. 9 is a schematic diagram of an information correction apparatus for a display screen according to an
embodiment of the present application. As shown in FIG. 9, the information correction apparatus 90 for a display
screen may include: a first acquisition unit 91, a second acquisition unit 92, a third acquisition unit 93, and a first
compensation unit 94.

[0255] The first acquisition unit 91 is configured to acquire display information of a display screen when displaying a
target image, where the display information includes: luminance and chrominance information and uniformity informa-
tion, the luminance and chrominance information includes luminance information and/or chrominance information of
the display screen, and the uniformity information is used to represent a uniformity degree of the display screen when
displaying the target image.

[0256] The second acquisition unit 92 is configured to acquire temperature information of the display screen when
displaying the display information, where the luminance and chrominance information and the uniformity information
change with the temperature information of the display screen.

[0257] The third acquisition unit 93 is configured to acquire a luminance and chrominance compensation coefficient
and a uniformity compensation coefficient that correspond to the temperature information, where the luminance and
chrominance compensation coefficient is determined on the basis of an association relationship between the lumi-
nance and chrominance information of the display screen and the temperature information of the display screen, and
the uniformity compensation coefficient is determined on the basis of a pixel value in the target image.

[0258] The first compensation unit 94 is configured to compensate for the luminance and chrominance information
on the basis of the luminance and chrominance compensation coefficient, and compensate for the uniformity informa-
tion on the basis of the uniformity compensation coefficient.

[0259] Optionally, the information correction apparatus 90 for a display screen may further include: a fourth acquisi-
tion unit, configured to acquire a luminance and chrominance sample and a temperature sample of the display screen,
where the luminance and chrominance sample and the temperature sample satisfy the association relationship, and
the luminance and chrominance sample includes a luminance sample and/or a chrominance sample of the display
screen.

[0260] Optionally, the third acquisition unit 93 may include: a first determination module, configured to determine the
luminance and chrominance compensation coefficient that corresponds to the temperature information on the basis of
a sub-luminance and chrominance compensation coefficient that corresponds to both the luminance and chrominance
sample and the temperature sample.

[0261] Optionally, the first determination module may include: a first determination submodule, configured to deter-
mine the luminance and chrominance compensation coefficient that corresponds to the temperature information at
least on the basis of the sub-luminance and chrominance compensation coefficient and a reference temperature of the
display screen.

[0262] Optionally, the first determination submodule may determine the luminance and chrominance compensation
coefficient that corresponds to the temperature information at least on the basis of the sub-luminance and chromi-
nance compensation coefficient and the reference temperature of the display screen by executing the following steps:
a changed temperature of the temperature information relative to the reference temperature is determined; and the
sub-luminance and chrominance compensation coefficient is adjusted based on the changed temperature to the
luminance and chrominance compensation coefficient that corresponds to the temperature information.

[0263] Optionally, the third acquisition unit 93 may include: a second determination module, configured to determine
the uniformity compensation coefficient that corresponds to the temperature information on the basis of a sub-unifor-
mity compensation coefficient that corresponds to both a first luminance and chrominance sample and a second
luminance and chrominance sample.

[0264] Optionally, the second determination module may include: a second determination submodule, configured to
determine the uniformity compensation coefficient that corresponds to the temperature information at least on the
basis of the sub-uniformity compensation coefficient and the reference temperature of the display screen.
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[0265] Optionally, the second determination submodule may determine the uniformity compensation coefficient that
corresponds to the temperature information at least on the basis of the sub-uniformity compensation coefficient and
the reference temperature of the display screen by executing the following steps: a changed temperature of the
temperature information relative to the reference temperature is determined; and the sub-uniformity compensation
coefficient is adjusted based on the changed temperature and a temperature difference of second temperature
information relative to first temperature information to the uniformity compensation coefficient that corresponds to the
temperature information.

[0266] Optionally, the second acquisition unit 92 may include: a third determination module, configured to determine
power consumption of the display screen based on the display information; and a fourth determination module,
configured to determine temperature information of the display screen working under the power consumption.

[0267] Optionally, the fourth determination module may include: a third determination submodule, configured to
determine temperature information of a sub-display region at a target moment based on an ambient temperature of
an environment where the display screen is located at the target moment, power consumption of the sub-display
region of the display screen at the target moment, and a temperature of the sub-display region that changes due to
influence of power consumption of regions in the display region of the display screen other than the sub-display
region.

[0268] Optionally, the information correction apparatus 90 for a display screen may further include: a fourth acquisi-
tion unit, configured to respectively acquire temperature samples of a plurality of sub-display regions of the display
screen to obtain a plurality of temperature samples; a fifth acquisition unit, configured to acquire power consumption
samples of the display screen that correspond to different display information samples to obtain a plurality of power
consumption samples, where the power consumption samples are used to cause the display screen to produce
corresponding display information samples; an establishment unit, configured to establish a target mapping relation-
ship based on the plurality of temperature samples, the plurality of power consumption samples and an ambient
temperature sample of the environment where the display screen is located; and a first determination unit, configured
to determine temperature information of the sub-display region at the target moment based on the ambient tempera-
ture of the environment where the display screen is located at the target moment, the power consumption of the sub-
display region of the display screen at the target moment, and the temperature of the sub-display region that changes
due to influence of power consumption of regions in the display region of the display screen other than the sub-display
region, including: the ambient temperature, the power consumption of the sub-display region at the target moment and
the temperature of the sub-display region that changes due to influence of power consumption of regions in the display
region of the display screen other than the sub-display region are mapped based on the target mapping relationship
into the temperature information.

[0269] Optionally, the second acquisition unit 92 may include: a first acquisition module, configured to acquire the
temperature information obtained by a temperature sensor that collects a temperature of the display screen when
producing the display information.

[0270] Optionally, the first compensation unit 94 may include: a fourth determination module, configured to deter-
mine a product of the luminance and chrominance compensation coefficient and the luminance and chrominance
information as compensated luminance and chrominance information; and a fifth determination module, configured to
determine a product of the uniformity compensation coefficient and the uniformity information as compensated uni-
formity information.

[0271] The embodiments of the present application further provide another information correction apparatus for a
display screen. The information correction apparatus for a display screen of this embodiment can be used to execute
the information correction method for a display screen shown in FIG. 4 of the embodiments of the present application.
[0272] FIG. 10 is a schematic diagram of another information correction apparatus for a display screen according to
an embodiment of the present application. As shown in FIG. 10, the apparatus 100 for correcting information of a
display screen may include: a first display unit 101, a second display unit 102, and a third display unit 103.

[0273] The first display unit 101 is configured to display, on an operation interface, display information of a display
screen when displaying a target image, where the display information includes: luminance and chrominance informa-
tion and uniformity information, the luminance and chrominance information includes luminance information and/or
chrominance information of the display screen, and the uniformity information is used to represent a uniformity degree
of the display screen when displaying the target image.

[0274] The second display unit 102 is configured to display, on the operation interface, temperature information of
the display screen when displaying the display information, where the luminance and chrominance information and the
uniformity information change with the temperature information of the display screen.

[0275] The third display unit 103 is configured to, in response to a compensation operation instruction acting on the
operation interface, display, on the operation interface, compensated luminance and chrominance information and
compensated uniformity information, where the compensated luminance and chrominance information is obtained by
compensating for the luminance and chrominance information on the basis of a luminance and chrominance compen-
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sation coefficient, the compensated uniformity information is obtained by compensating for the uniformity information
on the basis of a uniformity compensation coefficient, the luminance and chrominance compensation coefficient is
determined based on an association relationship between the luminance and chrominance information of the display
screen and the temperature information, and the uniformity compensation coefficient is determined based on a pixel
value of a pixel in the target image.

[0276] The embodiments of the present application further provide a thermal compensation correction apparatus for
a display screen. The thermal compensation correction apparatus for a display screen of this embodiment can be used
to execute the thermal compensation correction method for a display screen shown in FIG. 5 of the embodiments of
the present application.

[0277] FIG. 11 is a schematic diagram of a thermal compensation correction apparatus for a display screen accord-
ing to an embodiment of the present application. As shown in FIG. 11, the thermal compensation correction apparatus
110 for a display screen may include: a sixth acquisition unit 111, a seventh acquisition unit 112, an eighth acquisition
unit 113, and a second compensation unit 114.

[0278] The sixth acquisition unit 111 is configured to acquire color information of a display screen when displaying a
target image.

[0279] The seventh acquisition unit 112 is configured to acquire temperature information of the display screen when
displaying the color information.

[0280] The eighth acquisition unit 113 is configured to acquire a luminance and chrominance compensation coeffi-
cient that corresponds to the temperature information, where the luminance and chrominance compensation coeffi-
cient is determined based on an association relationship between luminance and chrominance information in the color
information and the temperature information, and the luminance and chrominance information includes luminance
information and/or chrominance information of the display screen.

[0281] The second compensation unit 114 is configured to compensate for the luminance and chrominance informa-
tion on the basis of the luminance and chrominance compensation coefficient.

[0282] Optionally, the seventh acquisition unit 112 may include: a sixth determination module, configured to deter-
mine power consumption of the display screen based on the color information; and a seventh determination module,
configured to determine temperature information of the display screen working under the power consumption.

[0283] Optionally, the seventh determination module may include: a fourth determination submodule, configured to
determine temperature information of a sub-display region at a target moment based on an ambient temperature of an
environment where the display screen is located at the target moment, power consumption of the sub-display region of
the display screen at the target moment, and a temperature of the sub-display region that changes due to influence of
power consumption of regions in the display region of the display screen other than the sub-display region.

[0284] Optionally, the thermal compensation correction apparatus 110 for a display screen may include: a ninth
acquisition unit, configured to respectively acquire temperature samples of a plurality of sub-display regions of the
display screen to obtain a plurality of temperature samples; a tenth acquisition unit, configured to acquire power
consumption samples of the display screen that correspond to different display information samples to obtain a
plurality of power consumption samples, where the power consumption samples are used to cause the display screen
to produce corresponding display information samples; an establishment unit, configured to establish a target mapping
relationship based on the plurality of temperature samples, the plurality of power consumption samples and an
ambient temperature sample of the environment where the display screen is located; and a second determination unit,
configured to determine temperature information of the sub-display region at the target moment based on the ambient
temperature of the environment where the display screen is located at the target moment, the power consumption of
the sub-display region of the display screen at the target moment, and the temperature of the sub-display region that
changes due to influence of power consumption of regions in the display region of the display screen other than the
sub-display region, including: the ambient temperature, the power consumption of the sub-display region at the target
moment and the temperature of the sub-display region that changes due to influence of power consumption of regions
in the display region of the display screen other than the sub-display region are mapped based on the target mapping
relationship into the temperature information.

[0285] Optionally, the thermal compensation correction apparatus 110 for a display screen may include: an eleventh
acquisition unit, configured to acquire a uniformity compensation coefficient that corresponds to the temperature
information, where the uniformity compensation coefficient is determined based on a pixel value in the target image;
and a third compensation unit, configured to compensate for uniformity information on the basis of the uniformity
compensation coefficient.

[0286] Optionally, the sixth acquisition unit 111 may include: a second acquisition module, configured to acquire
luminance and chrominance information of the display screen when displaying the target image in real time; and a
third acquisition module, configured to acquire uniformity information of the display screen when the display screen is
in a target display state and displaying the target image.

[0287] Optionally, the seventh acquisition unit 112 may include: a fourth acquisition module, configured to acquire
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the temperature information obtained by a temperature sensor that collects a temperature of the display screen when
displaying the color information.

[0288] In this embodiment, the first acquisition unit is configured to acquire display information of the display screen
when displaying the target image, where the display information includes: luminance and chrominance information
and uniformity information, the luminance and chrominance information includes luminance information and/or chro-
minance information of the display screen, and the uniformity information is used to represent the uniformity degree of
the display screen when displaying the target image; the second acquisition unit is configured to acquire temperature
information of the display screen when displaying the display information, where the luminance and chrominance
information and the uniformity information change with the temperature information of the display screen; the third
acquisition unit is configured to acquire the luminance and chrominance compensation coefficient and the uniformity
compensation coefficient that correspond to the temperature information, where the luminance and chrominance
compensation coefficient is determined based on the association relationship between the luminance and chromi-
nance information of the display screen and the temperature information, and the uniformity compensation coefficient
is determined based on the pixel value in the target image; and the compensation unit is configured to compensate for
the luminance and chrominance information on the basis of the luminance and chrominance compensation coefficient,
and compensate for the uniformity information on the basis of the uniformity compensation coefficient, thereby achiev-
ing the purpose of compensating for the luminance and chrominance and the uniformity of the display screen, thus
solving the technical problem of low display quality of the display screen, and further achieving the technical effect of
improving the display quality of the display screen.

[0289] According to the embodiments of the present application, a computer-readable storage medium is further
provided. The computer-readable storage medium includes a stored program, where when the program is executed by
a processor, a device where the storage medium is located is controlled to execute the information processing method
for a display screen of the embodiments of the present application.

[0290] According to the embodiments of the present application, a processor is further provided. The processor is
configured to run a program, where when the program is running, the information processing method for a display
screen of the embodiments of the present application is executed.

[0291] The serial numbers of the above embodiments of the present application are merely for description, and do
not represent the superiority or inferiority of the embodiments.

[0292] In the above embodiments of the present application, the description of each embodiment has its own
emphasis. For parts not described in detail in an embodiment, reference may be made to the relevant description of
other embodiments.

[0293] In a plurality of embodiments provided in the present application, it should be understood that the disclosed
technical content may be implemented in other ways. The apparatus embodiments described above are merely
illustrative, for example, the division of the units is only based on the logical functions, and there may be other division
manners in actual implementation, for example, a plurality of units or components may be combined or integrated into
another system, or some features may be ignored or not executed. In addition, the shown or discussed mutual
coupling or direct coupling or communication connection may be indirect coupling or communication connection
through some interfaces, units, or modules, and may be in electrical or other forms.

[0294] The units described as separate components may or may not be physically separated, and the components
shown as units may or may not be physical units, that is, the units may be located in one place or distributed onto a
plurality of units. A part of or all of the units may be selected according to actual needs to achieve the objectives of the
solutions of the embodiments.

[0295] In addition, the functional units in the various embodiments of the present application may be integrated into
one processing unit, or each unit may exist alone physically, or two or more units may be integrated into one unit. The
above integrated unit may be implemented in the form of hardware, or may be implemented in the form of a software
functional unit.

[0296] When the integrated unit is implemented in the form of a software functional unit and sold or used as an
independent product, the unit may be stored in a computer-readable storage medium. Based on such understanding,
the technical solution of the present application in essence, or a part thereof contributing to the prior art, or all or part of
the technical solution may be embodied in the form of a software product. The computer software product is stored in
a storage medium and includes a plurality of instructions for causing a computer device (which may be a personal
computer, a server, or a network device, etc.) to execute all or part of the steps of the methods of the various
embodiments of the present application. The above storage medium includes a USB flash drive, a read-only memory
(ROM), a random-access memory (RAM), a mobile hard disk, a magnetic disk, or an optical disk, and other media
capable of storing program codes.

[0297] What are described above are merely preferred implementations of the present application. It should be
noted that those of ordinary skill in the art may make a plurality of improvements and modifications without departing
from the principles of the present application, and these improvements and modifications should also fall within the
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protection scope of the present application.

Claims

1.

An information processing method for a display screen, comprising:

acquiring display information of a display screen when displaying a target image, wherein the display informa-
tion comprises: luminance and chrominance information and uniformity information, the luminance and chro-
minance information comprises luminance information and/or chrominance information of the display screen,
and the uniformity information is used to represent a uniformity degree of the display screen when displaying
the target image;

acquiring temperature information of the display screen when displaying the display information, wherein the
luminance and chrominance information and the uniformity information change with the temperature informa-
tion of the display screen;

acquiring a luminance and chrominance compensation coefficient and a uniformity compensation coefficient
that correspond to the temperature information, wherein the luminance and chrominance compensation
coefficient is determined on the basis of an association relationship between the luminance and chrominance
information of the display screen and the temperature information of the display screen, and the uniformity
compensation coefficient is determined on the basis of a pixel value in the target image; and

compensating for the luminance and chrominance information on the basis of the luminance and chromi-
nance compensation coefficient, and compensating for the uniformity information on the basis of the unifor-
mity compensation coefficient.

The method according to claim 1, wherein the luminance and chrominance compensation coefficient is obtained
by converting a sub-luminance and chrominance compensation coefficient, the sub-luminance and chrominance
compensation coefficient is used to represent the association relationship between the luminance and chromi-
nance information of the display screen and the temperature information, and/or the uniformity compensation
coefficient is determined based on a sub-uniformity compensation coefficient of a pixel in the target image, and
the sub-uniformity compensation coefficient is used to compensate for uniformity information that corresponds to
the pixel.

The method according to claim 2, further comprising:

acquiring a luminance and chrominance sample and a temperature sample of the display screen, wherein the
luminance and chrominance sample and the temperature sample satisfy the association relationship, and the
luminance and chrominance sample comprises a luminance sample and/or a chrominance sample of the
display screen; and

acquiring a luminance and chrominance compensation coefficient that corresponds to the temperature infor-
mation comprises: determining the luminance and chrominance compensation coefficient that corresponds to
the temperature information on the basis of the sub-luminance and chrominance compensation coefficient
that corresponds to both the luminance and chrominance sample and the temperature sample.

The method according to claim 3, wherein the determining the luminance and chrominance compensation coeffi-
cient that corresponds to the temperature information on the basis of the sub-luminance and chrominance com-
pensation coefficient that corresponds to both the luminance and chrominance sample and the temperature
sample comprises:

determining the luminance and chrominance compensation coefficient that corresponds to the temperature infor-
mation at least on the basis of the sub-luminance and chrominance compensation coefficient and a reference
temperature of the display screen.

The method according to claim 4, wherein the determining the luminance and chrominance compensation coeffi-
cient that corresponds to the temperature information at least on the basis of the sub-luminance and chrominance
compensation coefficient and the reference temperature of the display screen comprises:

determining a changed temperature of the temperature information relative to the reference temperature; and

adjusting, based on the changed temperature, the sub-luminance and chrominance compensation coefficient
to the luminance and chrominance compensation coefficient that corresponds to the temperature information.
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The method according to claim 5, wherein the determining a changed temperature of the temperature information
relative to the reference temperature comprises:

determining the changed temperature of the temperature information of a sub-display region at a target moment
relative to the reference temperature, wherein a display region of the display screen comprises the sub-display
region.

The method according to claim 3, wherein the luminance and chrominance sample comprises a first luminance
and chrominance sample of the display screen in a cold-screen state and a second luminance and chrominance
sample of the display screen in a hot-screen state, first temperature information of the display screen in the cold-
screen state is less than second temperature information of the display screen in the hot-screen state, and the
acquiring the uniformity compensation coefficient that corresponds to the temperature information comprises:
determining the uniformity compensation coefficient that corresponds to the temperature information on the basis
of the sub-uniformity compensation coefficient that corresponds to both the first luminance and chrominance
sample and the second luminance and chrominance sample.

The method according to claim 7, wherein the determining the uniformity compensation coefficient that corre-
sponds to the temperature information on the basis of the sub-uniformity compensation coefficient that corre-
sponds to both the first luminance and chrominance sample and the second luminance and chrominance sample
comprises:

determining the uniformity compensation coefficient that corresponds to the temperature information at least on
the basis of the sub-uniformity compensation coefficient and a reference temperature of the display screen.

The method according to claim 8, wherein the determining the uniformity compensation coefficient that corre-
sponds to the temperature information at least on the basis of the sub-uniformity compensation coefficient and the
reference temperature of the display screen comprises:

determining a changed temperature of the temperature information relative to the reference temperature; and
adjusting, based on the changed temperature and a temperature difference of the second temperature
information relative to the first temperature information, the sub-uniformity compensation coefficient to the
uniformity compensation coefficient that corresponds to the temperature information.

The method according to claim 7, wherein the first luminance and chrominance sample comprises a first principal
component of the pixel, the first principal component is collected from the display screen in a luminance mode in
the cold-screen state, the second luminance and chrominance sample comprises a second principal component
of the pixel, the second principal component is collected from the display screen in the hot-screen state in the
luminance mode, and the pixel value comprises the first principal component or the second principal component.

The method according to claim 7, wherein the first luminance and chrominance sample comprises a first tristimu-
lus value of the pixel, the first tristimulus value is collected when the display screen is in a chrominance mode and
in the cold-screen state, the second luminance and chrominance sample comprises a second tristimulus value of
the pixel, and the second ftristimulus value is collected from the display screen in the hot-screen state in the
chrominance mode.

The method according to claim 1, wherein the acquiring temperature information of the display screen when
displaying the display information comprises:

determining power consumption of the display screen based on the display information; and
determining the temperature information of the display screen working under the power consumption.

The method according to claim 12, wherein

the determining the temperature information of the display screen working under the power consumption
comprises: determining the temperature information of a sub-display region at a target moment based on an
ambient temperature of an environment where the display screen is located at the target moment, the power
consumption of the sub-display region of the display screen at the target moment, and a temperature of the
sub-display region that changes due to influence of power consumption of regions in the display region of the
display screen other than the sub-display region;

the method further comprises: respectively acquiring temperature samples of a plurality of sub-display regions
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of the display screen to obtain the plurality of temperature samples; acquiring power consumption samples of
the display screen that correspond to different display information samples to obtain a plurality of power
consumption samples, wherein the power consumption samples are used to cause the display screen to
produce corresponding display information samples; establishing a target mapping relationship based on the
plurality of temperature samples, the plurality of power consumption samples and an ambient temperature
sample of the environment where the display screen is located; and determining the temperature information
of the sub-display region at the target moment based on the ambient temperature of the environment where
the display screen is located at the target moment, the power consumption of the sub-display region of the
display screen at the target moment, and the temperature of the sub-display region that changes due to
influence of power consumption of regions in the display region of the display screen other than the sub-
display region, comprising: mapping, based on the target mapping relationship, the ambient temperature, the
power consumption of the sub-display region at the target moment and the temperature of the sub-display
region that changes due to influence of power consumption of regions in the display region of the display
screen other than the sub-display region into the temperature information.

An information correction method for a display screen, comprising:

displaying, on an operation interface, display information of a display screen when displaying a target image,
wherein the display information comprises: luminance and chrominance information and uniformity informa-
tion, the luminance and chrominance information comprises luminance information and/or chrominance in-
formation of the display screen, and the uniformity information is used to represent a uniformity degree of the
display screen when displaying the target image;

displaying, on the operation interface, temperature information of the display screen when displaying the
display information, wherein the luminance and chrominance information and the uniformity information
change with the temperature information of the display screen; and

in response to a compensation operation instruction acting on the operation interface, displaying, on the
operation interface, compensated luminance and chrominance information and compensated uniformity in-
formation, wherein the compensated luminance and chrominance information is obtained by compensating
for the luminance and chrominance information on the basis of a luminance and chrominance compensation
coefficient, the compensated uniformity information is obtained by compensating for the uniformity information
on the basis of a uniformity compensation coefficient, the luminance and chrominance compensation coeffi-
cient is determined based on an association relationship between the luminance and chrominance informa-
tion of the display screen and the temperature information, and the uniformity compensation coefficient is
determined based on a pixel value of a pixel in the target image.

A thermal compensation correction method for a display screen, comprising:

acquiring color information of a display screen when displaying a target image;

acquiring temperature information of the display screen when displaying the color information;

acquiring a luminance and chrominance compensation coefficient that corresponds to the temperature infor-
mation, wherein the luminance and chrominance compensation coefficient is determined based on an asso-
ciation relationship between luminance and chrominance information in the color information and the tem-
perature information, and the luminance and chrominance information comprises luminance information an-
d/or chrominance information of the display screen; and

compensating for the luminance and chrominance information on the basis of the luminance and chromi-
nance compensation coefficient.

The method according to claim 15, wherein the acquiring temperature information of the display screen when
displaying the color information comprises:

determining power consumption of the display screen based on the color information; and
determining the temperature information of the display screen working under the power consumption.

The method according to claim 16, wherein the determining the temperature information of the display screen
working under the power consumption comprises:

determining the temperature information of a sub-display region at a target moment based on an ambient
temperature of an environment where the display screen is located at the target moment, the power consumption
of the sub-display region of the display screen at the target moment, and a temperature of the sub-display region
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that changes due to influence of power consumption of regions in the display region of the display screen other
than the sub-display region.

The method according to claim 17, further comprising:

respectively acquiring temperature samples of a plurality of sub-display regions of the display screen to obtain
a plurality of temperature samples;

acquiring power consumption samples of the display screen that correspond to different display information
samples to obtain a plurality of power consumption samples, wherein the power consumption samples are
used to cause the display screen to produce corresponding display information samples;

establishing a target mapping relationship based on the plurality of temperature samples, the plurality of
power consumption samples and an ambient temperature sample of the environment where the display
screen is located; and

determining the temperature information of the sub-display region at the target moment based on the ambient
temperature of the environment where the display screen is located at the target moment, the power con-
sumption of the sub-display region of the display screen at the target moment, and the temperature of the
sub-display region that changes due to influence of power consumption of regions in the display region of the
display screen other than the sub-display region, comprising: mapping, based on the target mapping relation-
ship, the ambient temperature, the power consumption of the sub-display region at the target moment and the
temperature of the sub-display region that changes due to influence of power consumption of regions in the
display region of the display screen other than the sub-display region into the temperature information.

The method according to claim 15, wherein the color information further comprises: uniformity information, the
uniformity information is used to represent a uniformity degree of the display screen when displaying the target
image, and the method further comprises:

acquiring a uniformity compensation coefficient that corresponds to the temperature information, wherein the
uniformity compensation coefficient is determined based on a pixel value in the target image; and
compensating for the uniformity information on the basis of the uniformity compensation coefficient.

The method according to claim 19, wherein the acquiring color information of a display screen when displaying a
target image comprises:

acquiring the luminance and chrominance information of the display screen when displaying the target image
in real time; and

acquiring the uniformity information of the display screen when the display screen is in a target display state
and displaying the target image.

The method according to claim 19, wherein the uniformity information is collected by a collection device.

The method according to claim 15, wherein the acquiring temperature information of the display screen when
displaying the color information comprises:

acquiring the temperature information obtained by a temperature sensor that collects a temperature of the display
screen when displaying the color information.

A thermal compensation correction system for a display screen, comprising: a first transmission device, a second
transmission device, and a processing device, wherein

the first transmission device is configured to receive color information of a display screen when displaying a
target image;

the second transmission device is configured to transmit the color information to the processing device; and
the processing device is configured to acquire temperature information of the display screen when displaying
the color information, and a luminance and chrominance compensation coefficient that corresponds to the
temperature information, and control, based on the luminance and chrominance compensation coefficient, the
display screen to compensate for luminance and chrominance information in the color information, wherein
the luminance and chrominance compensation coefficient is determined based on an association relationship
between the luminance and chrominance information and the temperature information, and the luminance
and chrominance information comprises luminance information and/or chrominance information of the display

32



10

15

20

25

30

35

40

45

50

55

24,

25.

26.

27.

28.

29.

30.

EP 4 826 707 A1
screen.

The system according to claim 23, wherein

the processing device is further configured to acquire a uniformity compensation coefficient that corresponds to
the temperature information, and compensate for uniformity information in the color information on the basis of the
uniformity compensation coefficient, wherein the uniformity compensation coefficient is determined based on a
pixel value in the target image.

The system according to claim 24, wherein the luminance and chrominance compensation coefficient is obtained
by converting a sub-luminance and chrominance compensation coefficient, the sub-luminance and chrominance
compensation coefficient is used to represent the association relationship between the luminance and chromi-
nance information of the display screen and the temperature information, and/or the uniformity compensation
coefficient is determined based on a sub-uniformity compensation coefficient of a pixel in the target image, and
the sub-uniformity compensation coefficient is used to compensate for uniformity information that corresponds to
the pixel.

The system according to claim 25, wherein

the first transmission device is further configured to: receive a luminance and chrominance sample of the
display screen, wherein the luminance and chrominance sample comprises a luminance sample and/or a
chrominance sample of the display screen;

the second transmission device is further configured to: transmit the luminance and chrominance sample to
the processing device;

the processing device is further configured to: acquire a temperature sample, wherein the luminance and
chrominance sample and the temperature sample satisfy the association relationship; and

the processing device is configured to acquire the temperature information of the display screen when
displaying the color information, and the luminance and chrominance compensation coefficient that corre-
sponds to the temperature information, comprising: determining the luminance and chrominance compensa-
tion coefficient that corresponds to the temperature information on the basis of the sub-luminance and
chrominance compensation coefficient that corresponds to both the luminance and chrominance sample and
the temperature sample.

The system according to claim 26, wherein the processing device is configured to determine the luminance and
chrominance compensation coefficient that corresponds to the temperature information on the basis of the sub-
luminance and chrominance compensation coefficient that corresponds to the luminance and chrominance sam-
ple and the temperature sample, comprising:

the processing device is configured to determine the luminance and chrominance compensation coefficient that
corresponds to the temperature information at least on the basis of the sub-luminance and chrominance compen-
sation coefficient and a reference temperature of the display screen.

The system according to claim 27, wherein the processing device is configured to determine the luminance and
chrominance compensation coefficient that corresponds to the temperature information at least on the basis of the
sub-luminance and chrominance compensation coefficient and the reference temperature of the display screen,
comprising:

the processing device is configured to determine a changed temperature of the temperature information relative to
the reference temperature, and adjust, based on the changed temperature, the sub-luminance and chrominance
compensation coefficient to the luminance and chrominance compensation coefficient that corresponds to the
temperature information.

The system according to claim 28, wherein the processing device is configured to determine a changed tempera-
ture of the temperature information relative to the reference temperature, comprising:

the processing device is configured to determine the changed temperature of the temperature information of a
sub-display region at a target moment relative to the reference temperature, wherein a display region of the
display screen comprises the sub-display region.

The system according to claim 26, wherein the luminance and chrominance sample comprises a first luminance

and chrominance sample of the display screen in a cold-screen state and a second luminance and chrominance
sample of the display screen in a hot-screen state, first temperature information of the display screen in the cold-
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screen state is less than second temperature information of the display screen in the hot-screen state, wherein
the processing device is configured to acquire the uniformity compensation coefficient that corresponds to the
temperature information, comprising: determining the uniformity compensation coefficient that corresponds to the
temperature information on the basis of the sub-uniformity compensation coefficient that corresponds to both the
first luminance and chrominance sample and the second luminance and chrominance sample.

The system according to claim 30, wherein

the processing device is configured to determine the uniformity compensation coefficient that corresponds to the
temperature information on the basis of the sub-uniformity compensation coefficient that corresponds to both the
first luminance and chrominance sample and the second luminance and chrominance sample, comprising: deter-
mining the uniformity compensation coefficient that corresponds to the temperature information at least on the
basis of the sub-uniformity compensation coefficient and a reference temperature of the display screen.

The system according to claim 31, wherein

the processing device is configured to determine the uniformity compensation coefficient that corresponds to the
temperature information at least on the basis of the sub-uniformity compensation coefficient and the reference
temperature of the display screen, comprising: determining a changed temperature of the temperature information
relative to the reference temperature, and adjusting, based on the changed temperature and a temperature
difference of the second temperature information relative to the first temperature information, the sub-uniformity
compensation coefficient to the uniformity compensation coefficient that corresponds to the temperature informa-
tion.

The system according to claim 30, wherein the first luminance and chrominance sample comprises a first principal
component of the pixel, the first principal component is collected from the display screen in a luminance mode in
the cold-screen state, the second luminance and chrominance sample comprises a second principal component
of the pixel, the second principal component is collected from the display screen in the hot-screen state in the
luminance mode, and the pixel value comprises the first principal component or the second principal component.

The system according to claim 26, wherein the first luminance and chrominance sample comprises a first tristimu-
lus value of the pixel, the first tristimulus value is collected when the display screen is in a chrominance mode and
in the cold-screen state, the second luminance and chrominance sample comprises a second tristimulus value of
the pixel, and the second tristimulus value is collected from the display screen in the hot-screen state in the
chrominance mode.

The system according to claim 23, wherein

the processing device is configured to acquire the temperature information of the display screen when displaying
the display information, comprising: determining power consumption of the display screen based on the display
information, and determining the temperature information of the display screen working under the power con-
sumption.

The system according to claim 35, wherein

the processing device is configured to determine the temperature information of the display screen working
under the power consumption, comprising: determining the temperature information of a sub-display region at
a target moment based on an ambient temperature of an environment where the display screen is located at
the target moment, the power consumption of the sub-display region of the display screen at the target
moment, and a temperature of the sub-display region that changes due to influence of power consumption of
regions in the display region of the display screen other than the sub-display region;

the processing device is further configured to respectively acquire temperature samples of a plurality of sub-
display regions of the display screen to obtain a plurality of temperature samples; acquire power consumption
samples of the display screen that correspond to different display information samples to obtain a plurality of
power consumption samples, wherein the power consumption samples are used to cause the display screen
to produce corresponding display information samples; establish a target mapping relationship based on the
plurality of temperature samples, the plurality of power consumption samples and an ambient temperature
sample of the environment where the display screen is located; and determine the temperature information of
the sub-display region at the target moment based on the ambient temperature of the environment where the
display screen is located at the target moment, the power consumption of the sub-display region of the display
screen at the target moment, and the temperature of the sub-display region that changes due to influence of
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power consumption of regions in the display region of the display screen other than the sub-display region,
comprising: mapping, based on the target mapping relationship, the ambient temperature, the power con-
sumption of the sub-display region at the target moment and the temperature of the sub-display region that
changes due to influence of power consumption of regions in the display region of the display screen other
than the sub-display region into the temperature information.

37. The system according to any one of claims 24-35, wherein

the first transmission device is configured to receive color information of the display screen when displaying
the target image, comprising: receiving luminance and chrominance information of the display screen when
displaying the target image in real time, and receiving uniformity information of the display screen when the
display screen is in a target display state and displaying the target image; and

the second transmission device is configured to transmit the color information to the processing device,
comprising: transmitting the luminance and chrominance information and the uniformity information to the
processing device in real time.

38. The system according to any one of claims 23-35, wherein the first transmission device is a TF module, the
second transmission device is a PHY module, and the processing device is an FPGA module.

39. A processing device, comprising:

a receiving module, configured to receive color information of a display screen when displaying a target
image;

a processing module, configured to acquire temperature information of the display screen when displaying the
color information, and acquire a luminance and chrominance compensation coefficient that corresponds to
the temperature information, wherein the luminance and chrominance compensation coefficient is determined
based on an association relationship between luminance and chrominance information in the color informa-
tion and the temperature information, and the luminance and chrominance information comprises luminance
information and/or chrominance information of the display screen; and

a control chip, configured to control, based on the luminance and chrominance compensation coefficient, the
display screen to compensate for the luminance and chrominance information.

40. A computer-readable storage medium, comprising a stored program, wherein the program, when running, controls
a device in which the computer-readable storage medium is located to perform the method according to any one
of claims 1 to 22.
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