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7) ABSTRACT

The present application provides a method and device for
picture quality assessment after dynamic panoramic video
stream cropping. An attention focus parameter is obtained,
the attention focus parameter is used for representing an
attention level of a user to a picture and the attention focus
parameter is a function of a picture angle and a picture
height; a resolution distribution parameter is obtained; the
attention focus parameter and the resolution distribution
parameter are combined to obtain a picture quality param-
eter that the user views in a dynamically cropped panoramic
video stream; and the picture quality is assessed according
to the picture quality parameter.
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1
METHOD AND DEVICE FOR PICTURE
QUALITY ASSESSMENT AFTER DYNAMIC
PANORAMIC VIDEO STREAM CROPPING

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a 371 of international application of
PCT application serial no. PCT/CN2018/095329, filed on
Jul. 11, 2018, which claims the priority benefit of China
application no. 201810682272.2, filed on Jun. 27, 2018. The
entirety of each of the above mentioned patent applications
is hereby incorporated by reference herein and made a part
of this specification.

Field

The present application relates to the field of multimedia
technology, and in particular to a method and device for
picture quality assessment after dynamic panoramic video
stream cropping.

Background

With the development of video capture and processing
technologies, a panoramic video has begun to step into
people’s lives. Panoramic video technology is developed
from panoramic photography technology and is a video
taken at all 360 degrees with a 3D camera, which carries a
rich amount of information that allows changing scenes to
be played in real time. People can freely select viewing
angles in horizontal and vertical directions to browse scenes
of interest in the panoramic video as if they were immersive.

A user can view the panoramic video through a VR
headset, and a panoramic video player can perform stream
cropping on the panoramic video picture for the user’s view
angle, e.g., the user views the front picture, and only part of
the picture in front of the user can be transmitted to the VR
headset for viewing.

To meet the higher visual experience of users, the pan-
oramic video is increasingly demanding on picture quality,
but the volume of panoramic video data is enormous, which
obviously increases the difficulty of photographing and
transmission of picture content, resulting in a display
device’s inability to smoothly play a high-resolution pan-
oramic video, and an increasing play cost. With regard to the
current state of a panoramic video with high picture quality,
resolution reduction can be performed on part of the content
of a picture to reduce shooting cost and play cost.

However, there is no standard in the prior art to assess
picture quality of a panoramic video, which is either high in
quality, but has large shooting cost and play cost, or can
cause distortion of part of the scene of the panoramic video
due to excessive resolution reduction, affecting the picture
quality and play effect of the panoramic video.

Accordingly, it is necessary to provide a method and
device for picture quality assessment after dynamic pan-
oramic video stream cropping to solve the problems in the
prior art.

SUMMARY

Embodiments of the present application provide a method
and device for picture quality assessment after dynamic
panoramic video stream cropping to address the technical
problem that in the prior art, a panoramic video either has
large shooting cost and play cost due to high quality require-
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ment, or can cause distortion of part of the scene of the
panoramic video due to excessive resolution reduction,
affecting the picture quality and play effect of the panoramic
video.

In a first aspect, the present application provides a method
for picture quality assessment after dynamic panoramic
video stream cropping, including:

catching sight lines of eyes of a user and obtaining a
position of an attention focus position of the user in a picture
to obtain an attention focus parameter of the user, the
attention focus parameter being used for representing an
attention level of the user to the picture, and the attention
focus parameter being a function of the attention focus
position of the user;

generating a resolution estimated value of the attention
focus position of each user of a video picture according to
the attention focus parameter, and generating a resolution
distribution parameter according to the resolution estimated
value of the attention focus position of each user of a video
picture, the resolution distribution parameter being used for
representing the resolution distribution, the resolution dis-
tribution parameter being a function of the attention focus
position of the user, wherein the attention focus position of
the user includes a picture horizontal angle and/or a picture
vertical angle;

combining the attention focus parameter and the resolu-
tion distribution parameter to obtain a picture quality param-
eter; and

assessing the picture quality of a panoramic video that the
user views currently according to the picture quality param-
eter.

In a second aspect, the present application provides a
method for picture quality assessment after dynamic pan-
oramic video stream cropping, including:

obtaining an attention focus parameter, the attention focus
parameter being used for representing an attention level of
a user to a picture, and the attention focus parameter being
a function of an attention focus position of the user;

obtaining a resolution distribution parameter, the resolu-
tion distribution parameter being used for representing the
resolution distribution of the picture, and the resolution
distribution parameter being a function of the attention focus
position of the user, wherein the attention focus position of
the user includes a picture horizontal angle and/or a picture
vertical angle;

combining the attention focus parameter and the resolu-
tion distribution parameter to obtain a picture quality param-
eter; and

assessing the picture quality of a panoramic video that the
user views currently according to the picture quality param-
eter.

In one embodiment, the obtaining the resolution distribu-
tion parameter specifically comprises: generating a resolu-
tion estimated value of the attention focus position of each
user of a video picture according to the attention focus
parameter, and generating the resolution distribution param-
eter according to the resolution estimated value of the
attention focus position of each user of the video picture.

In one embodiment, the combining the attention focus
parameter and the resolution distribution parameter to obtain
the picture quality parameter specifically comprises: inte-
grating the attention focus parameter and the resolution
distribution parameter to obtain the picture quality param-
eter.

In one embodiment, the integrating the attention focus
parameter and the resolution distribution parameter to obtain
the picture quality parameter specifically comprises:
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integrating the attention focus parameter and the resolu-
tion distribution parameter over the picture horizontal angle
to obtain a picture quality parameter Q of each frame,
Q=/,*"F(x)P(x)dx, wherein, F(x) is the attention focus
parameter, P(x) is the resolution distribution parameter, and
the attention focus position of the user comprises the picture
horizontal angle; or

integrating the attention focus parameter and the resolu-
tion distribution parameter over the picture horizontal angle
and the picture vertical angle to obtain a picture quality
parameter Q of each frame, Q= *"[,"F(x,y)P(xy)dxdy,
wherein, F(x, y) is the attention focus parameter, P(x, y) is
the resolution distribution parameter, and the attention focus
position of the user comprises the picture horizontal angle
and the picture vertical angle.

In one embodiment, the integrating the attention focus
parameter and the resolution distribution parameter to obtain
the picture quality parameter specifically comprises:

integrating the attention focus parameter and the resolu-
tion distribution parameter over the picture horizontal angle,
the picture vertical angle and a play time of the panoramic
video to obtain a picture quality parameter Q of the pan-
oramic video in a period of the play time, Q=/,*Y"/,"F,
(x,y)P(x,y)dxdydt, wherein, F(x, y) is the attention focus
parameter in the play time of the panoramic video, P(x, y)
is the resolution distribution parameter in the play time of
the panoramic video, Te is a play end time of the video, and
the attention focus position of the user comprises the picture
horizontal angle and the picture vertical angle.

In one embodiment, the obtaining the attention focus
parameter specifically comprises: catching sight lines of
eyes of a user and obtaining a position of an attention focus
position of the user in a picture to obtain an attention focus
parameter of the user.

In one embodiment, the obtaining the attention focus
parameter specifically comprises: obtaining an attention
focus position of a single user to obtain the attention focus
parameter; or obtaining attention focus positions of a plu-
rality of users and obtaining the attention focus parameter
according to the attention focus positions of a plurality of
users, correspondingly, the obtaining the resolution distri-
bution parameter specifically comprises: generating a cor-
responding resolution estimated value of the attention focus
position of each user of a video picture according to the
attention focus parameters, and generating a corresponding
resolution distribution parameter according to the resolution
estimated value of the attention focus position of each user
of a video picture.

In a third aspect, the present application provides a device
for picture quality assessment after dynamic panoramic
video stream cropping, including:

an obtaining module, configured to obtain an attention
focus parameter and a resolution distribution parameter; the
attention focus parameter being used for representing an
attention level of a user to a picture; the resolution distri-
bution parameter being used for representing the resolution
distribution of the picture; both of the attention focus
parameter and the resolution distribution parameter being a
function of an attention focus position of the user; and the
attention focus position of the user including a picture
horizontal angle and/or a picture vertical angle;

a combining module, configured to combine the attention
focus parameter and the resolution distribution parameter
obtained by the obtaining module to obtain a picture quality
parameter; and
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an assessing module, configured to assess the picture
quality of a panoramic video that the user views currently
according to the picture quality parameter obtained by the
combining module.

In one embodiment, the obtaining module is specifically
configured to, when obtaining the resolution distribution
parameter, execute: generating a resolution estimated value
of the attention focus position of each user of a video picture
according to the obtained attention focus parameter, and
generating the resolution distribution parameter according to
the resolution estimated value of the attention focus position
of each user of a video picture.

In one embodiment, the combining module being config-
ured to integrate the attention focus parameter and the
resolution distribution parameter obtained by the obtaining
module to obtain the picture quality parameter, specifically
comprises:

integrating the attention focus parameter and the resolu-
tion distribution parameter over the picture horizontal angle
to obtain a picture quality parameter Q of each frame,
Q=/,*F(x)P(x)dx, wherein, F(x) is the attention focus
parameter, P(x) is the resolution distribution parameter, and
the attention focus position of the user comprises the picture
horizontal angle; or

integrating the attention focus parameter and the resolu-
tion distribution parameter over the picture horizontal angle
and the picture vertical angle to obtain a picture quality
parameter Q of each frame, Q= [, "F(x,y)P(x,y)dxdy,
wherein, F(Xx, y) is the attention focus parameter, P(x, y) is
the resolution distribution parameter, and the attention focus
position of the user comprises the picture horizontal angle
and the picture vertical angle; or

integrating the attention focus parameter and the resolu-
tion distribution parameter over the picture horizontal angle,
the picture vertical angle and a play time of the panoramic
video to obtain a picture quality parameter Q of the pan-
oramic video in a period of the play time, Q=/,*"[;"/,®F,
(x,y)P,(x,y) dxdydt, wherein, F,(x, y) is the attention focus
parameter in the play time of the panoramic video, P(x, y)
is the resolution distribution parameter in the play time of
the panoramic video, Te is a play end time of the video, and
the attention focus position comprises the picture horizontal
angle and the picture vertical angle.

The method and device for picture quality assessment
after dynamic panoramic video stream cropping provided in
the present application introduce an attention focus param-
eter and a resolution distribution parameter to assess the
picture quality of a panoramic video, and the attention focus
parameter and the resolution distribution parameter are
combined to assess the picture quality; the present applica-
tion provides a standard to assess the picture quality for
reference, and guarantees the picture quality and play effect
of the panoramic video, wherein the attention focus param-
eter can represent the attention level of the user to the
picture, and the resolution distribution parameter can rep-
resent the resolution distribution of the picture; the assess-
ment results are closer to the real experience of the user, the
picture quality can be assessed accurately, and the assess-
ment effect is good, in favor of an improved user experience.

BRIEF DESCRIPTION OF THE DRAWINGS

The present application will now be explained in further
detail with reference to the drawings and embodiments.

FIG. 1 is a flow chart of a method for picture quality
assessment after dynamic panoramic video stream cropping
according to the present application.



US 11,438,651 B2

5

FIG. 2 is a schematic diagram showing the structure of a
device for picture quality assessment after dynamic pan-
oramic video stream cropping according to the present
application.

FIG. 3 is a flow chart of another method for picture quality
assessment after dynamic panoramic video stream cropping
according to the present application.

FIG. 4 is a schematic diagram of an attention focus
position of a user in a panoramic video picture.

FIG. 5 is a schematic diagram of resolution distribution in
a panoramic video picture.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

The technical solutions in embodiments of the present
application will now be clearly and fully described in
conjunction with the accompanying drawings in embodi-
ments of the present application, and it will be apparent that
the described embodiments are only some, but not all,
embodiments of the present application. Based on the
embodiments in the present application, all other embodi-
ments obtained by a person skilled in the art without creative
work fall within the scope of protection of the present
application.

A method and device for picture quality assessment after
dynamic panoramic video stream cropping provided in the
present application introduce an attention focus parameter
and a resolution distribution parameter to assess the picture
quality of a panoramic video, and the attention focus param-
eter and the resolution distribution parameter are combined
to assess the picture quality; the present application provides
a standard to assess the picture quality for reference, and
guarantees the picture quality and play effect of the pan-
oramic video, wherein the attention focus parameter can
represent the attention level of the user to the picture, and the
resolution distribution parameter can represent the resolu-
tion distribution of the picture; the assessment results are
closer to the real experience of the user, the picture quality
can be assessed accurately, and the assessment effect is
good, in favor of an improved user experience.

The method for picture quality assessment after dynamic
panoramic video stream cropping provided in the present
application will be described in detail with reference to
specific embodiments. The method includes the following
steps: obtaining an attention focus parameter, the attention
focus parameter being used for representing an attention
level of a user to a picture, and the attention focus parameter
being a function of an attention focus position of the user;
obtaining a resolution distribution parameter, the resolution
distribution parameter being used for representing the reso-
lution distribution of the picture, and the resolution distri-
bution parameter being a function of the attention focus
position of the user, wherein the attention focus position of
the user includes a picture horizontal angle and/or a picture
vertical angle; combining the attention focus parameter and
the resolution distribution parameter to obtain a picture
quality parameter; and assessing the picture quality accord-
ing to the picture quality parameter.

Referring to FIG. 1, FIG. 1 is a flow chart of implemen-
tation of a method for picture quality assessment after
dynamic panoramic video stream cropping provided in an
embodiment of the present application, and the method may
include:

S101, an attention focus parameter is obtained, the atten-
tion focus parameter being used for representing an attention
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level of a user to a picture, and the attention focus parameter
being a function of an attention focus position of the user.

A panoramic video can provide a 360-degree view angle
for a user, however, the user can only focus, at a certain time,
a certain position in the picture, which is an attention focus
position of eyes of the user and represents the vertical and
horizontal angles of focus of eyes of the user in the whole
picture; the present application describes these two param-
eters as the picture horizontal angle and the picture vertical
angle, respectively, that is, the attention focus parameter
may be a function of the picture horizontal angle, a function
of the picture vertical angle, or a function of the picture
horizontal angle and the picture vertical angle, and the
attention focus parameter may be used for representing the
attention level of the user to the picture.

The attention focus parameter of the embodiment of the
present application may be a function such as a Gaussian
function. The attention focus parameter may be specifically
expressed as F(x), wherein, x represents the picture hori-
zontal angle or the picture vertical angle, and the value range
of x may be 0-360 degrees (2m); or as F(x, y), wherein, x and
y represent the picture horizontal angle and the picture
vertical angle, respectively, and the value ranges of x and y
may be 0-360 degrees (2w). It should be noted that when the
user views a panoramic video, the user may adjust his/her
position to realize 36-degree angle transformation in the
horizontal direction and the vertical direction, so that the
value ranges of the picture horizontal angle and the picture
vertical angle may be 0-360 degrees. However, in the actual
application, the user may only be interested in a picture in
front of the body in the vertical direction, and therefore, the
value range of the picture vertical angle may be 0-180
degrees (7).

The embodiments of the present application focus on the
positions where eyes of the user will view, which is closer
to the real experience of the user.

It will be appreciated that the attention focus positions of
different users may slightly vary, resulting in different atten-
tion focus parameters obtained by different users. To address
the problem, in an alternative embodiment, there may be two
ways of obtaining the attention focus parameter; one is to
obtain the attention focus position of a single user and obtain
the attention focus parameter according to a functional
relationship, and therefore, a viewing habit of the user can
be obtained to collect a personalized feature of the user; and
the other is to obtain the attention focus positions of a
plurality of users, data of a plurality of users can be counted,
thereby displaying the personalized features of the pan-
oramic video better.

It should be noted that the attention focus parameter of the
user may be obtained in other ways, for example, attention
focus parameters of a large number of users are obtained by
using big data collection to obtain attention focus parameters
of general users, thereby satisfying the viewing needs of
most users. A correction value may also be introduced to
correct the obtained attention focus parameter, and the
corrected attention focus parameter is used for assessing the
picture quality.

In an alternative embodiment, in order to reduce the
amount of computation, the picture of the panoramic video
may be divided into a plurality of regions, for example,
circular regions or regions in other shapes according to the
attention focus position of the user. When the attention focus
position of the user is in the same circular region, there is the
same attention focus parameter. For example, sight lines of
eyes of the user are caught to obtain the attention focus
position of the user being the picture horizontal angle of 60
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degrees and the picture vertical angle of 150 degrees, and
therefore, the attention focus parameter is a function of 60
degrees and 150 degrees.

S102, a resolution distribution parameter is obtained, the
resolution distribution parameter being used for representing
the resolution distribution of the picture, and the resolution
distribution parameter being a function of the attention focus
position of the user.

The resolution distribution parameter may be used for
representing the resolution distribution of the picture, and
the resolution distribution parameter may be a function of
the picture horizontal angle, a function of the picture vertical
angle, or a function of the picture horizontal angle and the
picture vertical angle. The resolution distribution parameter
of the embodiment of the present application may be a
function such as a square-edged function, which may spe-
cifically be expressed as P(x), wherein, x represents the
picture horizontal angle or the picture vertical angle, and the
value range of x may be 0-360 degrees; or as P(x, y),
wherein, x and y represent the picture horizontal angle and
the picture vertical angle, respectively, and the value ranges
of x and y may be 0-360 degrees and 0-180 degrees,
respectively. P(x) is the resolution distribution parameter
obtained according to the current picture horizontal angle or
picture vertical angle of the user, and P(x, y) is the resolution
distribution parameter obtained according to the current
picture horizontal angle and picture vertical angle.

In an alternative embodiment, the resolution distribution
parameter may be obtained by a resolution estimated value
and the attention focus position, that is, specific steps of
obtaining the resolution distribution parameter may include:
generating a resolution estimated value of the attention focus
position of each user of a video picture according to the
attention focus parameter, and generating the resolution
distribution parameter according to the resolution estimated
value of the attention focus position of each user of a video
picture. The video picture herein may be part of video
picture of a 360-degree panoramic video, such as a picture
of a 120-degree panoramic video right ahead.

The resolution distribution of the attention focus position
of the user may not be fully synchronized with the attention
focus parameter, resulting in the picture quality parameter
obtained in the following steps not satisfying the require-
ment, and the embodiment may adjust the resolution distri-
bution parameter by adjusting the resolution estimated
value, thereby achieving an adjustment to the picture quality.

In an alternative embodiment, if the attention focus posi-
tions of a plurality of users are obtained in S101, a corre-
sponding resolution estimated value of the attention focus
position of each user of the video picture may be generated
according to the attention focus parameters in S102, and a
corresponding resolution distribution parameter is generated
according to the resolution estimated value of the attention
focus position of each user of the video picture.

In an alternative embodiment, in order to reduce the
amount of computation, the picture of the panoramic video
may be divided into a plurality of regions to set different
resolutions (the resolutions are preset). For example, the
regions are represented in rectangular regions or regions in
other shapes, the same rectangular region has the same
resolution, is divided in high, medium and low resolutions,
or represented in a specific resolution value. The corre-
sponding resolution distribution is a high-resolution region
when the picture horizontal angle is 60 degrees and the
picture vertical angle is 150 degrees, and the resolution
distribution parameter P(X, y) is obtained by taking the
resolution distribution of the high-resolution region.
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In the prior art, since it is not clear which picture content
is the picture that the user has greater interest in, and it is less
known how to make quality adjustments to the picture that
the user is interested in, embodiments of the present appli-
cation introduce the attention focus parameter and the reso-
lution distribution parameter, taking into account the per-
sonalized needs of different groups of people, and the
integrity of the picture.

In the embodiment, the timing sequences of S101 and
S102 are not limited, one of S101 and S102 may be
performed prior to the other, or S101 and S102 are per-
formed at the same time.

S103, the attention focus parameter and the resolution
distribution parameter are combined to obtain a picture
quality parameter.

In an alternative embodiment, the attention focus param-
eter and the resolution distribution parameter may be com-
bined by integrating the attention focus parameter and the
resolution distribution parameter. It will be appreciated that
other mathematical operations may be used for combining,
and that the integration operation provided in embodiments
of the present application is an alternative implementation.

According to the present application, the picture quality
parameter of each frame or the picture quality parameter of
the whole panoramic video in the play time can be obtained
by combining the attention focus parameter and the resolu-
tion distribution parameter, and specific implementation will
be explained in the following embodiments.

S104, the picture quality is assessed according to the
picture quality parameter.

The picture quality parameter obtained in S103 is com-
pared with a preset picture quality parameter threshold value
to assess the picture quality. In an alternative embodiment,
the picture quality parameter is compared with a picture
quality parameter threshold value, when the picture quality
parameter is not less than the picture quality parameter
threshold value, it is assessed that the picture quality satisfies
the quality requirement, the picture may directly be input for
audience viewing; when the picture quality parameter is less
than the picture quality parameter threshold value, it is
assessed that the picture quality does not satisfy the quality
requirement, the picture may be adjusted, for example, the
resolution estimated value may be adjusted, or stream crop-
ping is performed on the picture according to the attention
focus position of the user to enable the picture quality to
satisfy the quality requirement. When the picture quality is
too high, the picture quality may properly be reduced to
reduce the play cost.

Further, in S103, the attention focus parameter and the
resolution distribution parameter may be combined by inte-
grating the attention focus parameter and the resolution
distribution parameter. Specific operation may at least
include the following cases:

in an alternative embodiment, when there is a very small
difference in the attention of the user to the picture content
in the vertical direction, the attention focus position of the
user includes the picture horizontal angle, the attention focus
parameter and the resolution distribution parameter may be
integrated only over the picture horizontal angle to obtain
the picture quality parameter Q of each frame, and the
operation expression may be Q=[,*"F(x)P(x)dx, wherein,
F(x) is the attention focus parameter, P(x) is the resolution
distribution parameter, and the value range of the picture
horizontal angle is 0-2m; and

in an alternative embodiment, when the user has more
attentions on the picture content in the vertical direction and
the picture content in the horizontal direction, that is, there
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is a greater difference in the vertical content and horizontal
content of the picture, in order to better guarantee the
accuracy of picture quality assessment, the attention focus
position of the user includes the picture horizontal angle and
the picture vertical angle, the attention focus parameter and
the resolution distribution parameter are integrated over the
picture horizontal angle and the picture vertical angle to
obtain the picture quality parameter Q of each picture, and
the operation expression may be Q=/,*[,"F(x,y)P (x.y)
dxdy, wherein, F(x, y) is the attention focus parameter, P(x,
y) is the resolution distribution parameter, and the value
angles of the picture horizontal angle and the picture vertical
angle are 0-2m and 0-r, respectively.

The above two alternative embodiments mainly assess the
picture quality of each frame of the panoramic video; if the
whole panoramic video is subject to quality assessment,
operation is performed after addition of the play time of the
video to obtain the picture quality parameter of the pan-
oramic video in the period of the play time, and the operation
expression may be Q=f,*"/,"f, “F (x,y)P (x,y)dxdydt, where
F(x, y) is the attention focus parameter in the play time of
the panoramic video, P(x, y) is the resolution distribution
parameter in the play time of the panoramic video, Te is the
play time of the video, it should be noted that Te herein may
be the end time frame of video stream, and the value ranges
of the picture horizontal angle and the picture vertical angle
are 0-2 and 0-7, respectively.

The picture quality parameter 1s obtained according to
data of a single user. In the embodiment, the picture quality
may be assessed according to a calculation result of a single
user, and the picture quality may also be assessed according
to calculation results of a plurality of users. If the picture
quality is assessed according to calculation results of a
plurality of users, an average picture quality parameter may
be obtained by averaging after the picture quality parameters
of a plurality of users are obtained, and the picture quality
is assessed according to the average picture quality param-
eter, namely the picture quality of a video picture generated
by the current picture stream cropping mode is assessed.

The method and device for picture quality assessment
after dynamic panoramic video stream cropping provided in
the present application introduce an attention focus param-
eter and a resolution distribution parameter 1o assess the
picture quality of a panoramic video, and the attention focus
parameter and the resolution distribution parameter are
combined to assess the picture quality; the present applica-
tion provides a standard to assess the picture quality for
reference, and guarantees the picture quality and play effect
of the panoramic video, wherein the attention focus param-
eter can represent the attention level of the user to the
picture, and the resolution distribution parameter can rep-
resent the resolution distribution of the picture; the assess-
ment results are closer to the real experience of the user, the
picture quality can be assessed accurately, and the assess-
ment effect is good, in favor of an improved user experience.

In addition, embodiments of the present application fur-
ther provide a device 200 for picture quality assessment after
dynamic panoramic video stream cropping, mainly includ-
ing an obtaining module 201, a combining module 202, and
an assessing module 203.

Referring to FIG. 2, FIG. 2 is a schematic diagram
showing the structure of a device 200 for picture quality
assessment after dynamic panoramic video stream cropping
provided in the embodiment of the present application, and
the device may include:

an obtaining module 201, configured to obtain an atten-
tion focus parameter and a resolution distribution parameter;
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the attention focus parameter being used for representing an
attention level of a user to a picture; the resolution distri-
bution parameter being used for representing the resolution
distribution of the picture; both of the attention focus
parameter and the resolution distribution parameter being a
function of an attention focus position of the user;

a combining module 202, configured to combine the
attention focus parameter and the resolution distribution
parameter obtained by the obtaining module 201 to obtain a
picture quality parameter; and

an assessing module 203, configured to assess the picture
quality according to the picture quality parameter obtained
by the combining module 202.

In an alternative embodiment, the resolution distribution
parameter may be obtained by a resolution estimated value
and the attention focus position. The obtaining module 201
is specifically configured to, when obtaining the resolution
distribution parameter, execute: generating a resolution esti-
mated value of the attention focus position of each user of
a video picture according to the obtained attention focus
parameter, and generating the resolution distribution param-
eter according to the resolution estimated value of the
attention focus position of each user of a video picture.

The attention focus parameter and the resolution distri-
bution parameter of the embodiment may specifically be
expressed as F(x) and P(x), wherein, x represents the picture
horizontal angle or the picture vertical angle, and the value
range of x may be 0-360 degrees (2x); or as F(x, y) and P(x,
y), wherein, x and y represent the picture horizontal angle
and the picture vertical angle, respectively, and the value
ranges of x and y may be 0-360 degrees (2x) and 0-180
degree (0-m), respectively. P(x) is the resolution distribution
parameter obtained according to the current picture horizon-
tal angle or picture vertical angle of the user, and P(x, y) is
the resolution distribution parameter obtained according to
the current picture horizontal angle and picture vertical
angle.

In an alternative embodiment, the combining module 202,
configured to integrate the attention focus parameter and the
resolution distribution parameter to obtain a picture quality
parameter, specifically includes:

when there is a very small difference in the attention of the
user to the picture content in the vertical direction, the
attention focus position of the user includes the picture
horizontal angle, the attention focus parameter and the
resolution distribution parameter may be integrated only
over the picture horizontal angle to obtain the picture quality
parameter Q of each frame, and the operation expression
may be Q=[,*"F(x)P(x)dx, wherein, F(x) is the attention
focus parameter, and P(x) is the resolution distribution
parameter; and

when the user has more attentions on the picture content
in the vertical direction and the picture content in the
horizontal direction, that is, there is a greater difference in
the vertical content and horizontal content of the picture, in
order to better guarantee the accuracy of picture quality
assessment, the attention focus position of the user includes
the picture horizontal angle and the picture vertical angle,
the attention focus parameter and the resolution distribution
parameter are integrated over the picture horizontal angle
and the picture vertical angle to obtain the picture quality
parameter Q of each picture, and the operation expression
may be Q=/,"","F(x,y)P(x,y)dxdy, wherein, F(x, y) is the
attention focus parameter, and P(x, v) is the resolution
distribution parameter.

The above two alternative embodiments mainly assess the
picture quality of each frame of the panoramic video; if the
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whole panoramic video is subject to quality assessment,
operation is performed after addition of the play time of the
video to obtain the picture quality parameter of the pan-
oramic video in the period of the play time, and the operation
expression may be Q=f, o, BF,(y)P(x,y)dxdyd,
wherein, F(x, y) is the attention focus parameter in the play
time of the panoramic video, P,(x, y) is the resolution
distribution parameter in the play time of the panoramic
video, Te is the play time of the video, and it should be noted
that Te herein may be the end time frame of video stream.

In an alternative embodiment, the obtaining module 201
is configured to catch sight lines of eyes of a user and obtain
a position of the attention focus position of the user in a
picture to obtain an attention focus parameter of the user.
Optionally, the attention focus position of a single user may
be obtained, or the attention focus positions of a plurality of
users may be obtained. When the attention focus positions of
aplurality of users are obtained, a plurality of attention focus
parameters and resolution distribution parameters may be
obtained accordingly.

In order to reduce the amount of computation, the picture
of the panoramic video may be divided into a plurality of
regions, for example, circular regions or regions in other
shapes according to the attention focus position of the user.
When the attention focus position of the user is in the same
circular region, there is the same attention focus parameter.
The picture of the panoramic video may also be divided into
a plurality of regions to set different resolutions (the reso-
lutions are preset). For example, the regions are represented
in rectangular regions or regions in other shapes, the same
rectangular region has the same resolution, is divided in
high, medium and low resolutions, or represented in a
specific resolution value.

Further, the embodiment also includes an adjusting mod-
ule, and the adjusting module may adjust the picture upon
assessment that the picture quality does not satisfy the
quality requirement. For example, the resolution estimated
value may be adjusted, or stream cropping is performed on
the picture according to the attention focus position of the
user to enable the picture quality to satisfy the quality
requirement. When the picture quality is too high, the picture
quality may properly be reduced to reduce the play cost.

It should be noted that specific implantations of device
embodiments of the present application can refer to the
method embodiments described above, and will not be
repeated herein.

In order to better understand the method and device for
picture quality assessment after dynamic panoramic video
stream cropping provided in the present application,
embodiments of the present application also provide a
detailed description of a specific application example. Refer-
ring to FIGS. 3-5, FIG. 3 is a flow chart of another method
for picture quality assessment after dynamic panoramic
video stream cropping according to the present application;
FIG. 4 is a schematic diagram of an attention focus position
of a user in a panoramic video picture; and FIG. 5 is a
schematic diagram of resolution distribution in a panoramic
video picture. The method for picture quality assessment
after dynamic panoramic video stream provided in the
present application takes the case where the attention focus
position of the user includes the picture horizontal angle and
the picture vertical angle as an example for description, and
the method includes:

S301, an attention focus parameter F(x, y) is obtained
according to an attention focus position of a user.

The picture of a panoramic video may be divided into a
plurality of circular regions according to the attention focus
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position of the user. FIG. 4 illustrates that in a frame, the
attention focus position of the user at a certain time may be
circular region A, B, C, D or E (the greater the diameter of
the circular region, the more the people viewing the region,
and non-circular regions in FIG. 4 are regions having less
interest of the user) shown in the figure. For example, sight
lines of eyes of the user are caught to obtain the attention
focus position of the user being the picture horizontal angle
of 60 degrees and the picture vertical angle of 150 degrees,
assuming that the attention focus position is within region A
in FIG. 4, F(x, y) is a function of 60 degrees and 150
degrees.

8302, a resolution estimated value of the attention focus
position of each user of a video picture is generated accord-
ing to the attention focus parameter F(x, y).

S303, a resolution distribution parameter P(x, y) is gen-
erated according to the resolution estimated value of the
attention focus position of each user of a video picture.

The picture of the panoramic video may be divided into
a plurality of rectangular regions to set different resolutions
(the resolutions are preset). FIG. 5 illustrates that in a frame,
the resolution distribution of the picture may be rectangular
regions 1-10 (non-rectangular regions in FIG. 5 are regions
having lower resolutions) shown in the figure. For example,
the corresponding resolution distribution is region 3 (high-
resolution) when the picture horizontal angle is 60 degrees
and the picture vertical angle is 150 degrees, and the
resolution distribution parameter P(x, y) is obtained by
taking the resolution distribution of region 3. P(x, y) is the
resolution distribution parameter obtained when the current
attention focus position of the user is the picture horizontal
angle of 60 degrees and the picture vertical angle of 150
degrees. The resolution estimated value may be adjusted to
adjust the resolution distribution parameter P(x, y).

8304, a picture quality parameter Q in the period of a play
time of a panoramic video is obtained, wherein,
Qo™ o™l “Fx,y )P (x.y)dxdydt,

wherein, 27 is the maximum value of the picture hori-
zontal angle, 7 is the maximum value of the picture vertical
angle, and Te is the play end time of the video.

S305, picture quality parameters Q of a plurality of users
are obtained to obtain an average value QE.

The picture quality parameter Q is calculated according to
data of a single user. The attention focus parameter of each
user may slightly vary, resulting in different video picture
quality obtained according to data of each user. The picture
quality parameters of a plurality of users may be obtained
through S301-S303, the average value QE of the picture
quality parameters of a plurality of users may be taken as the
picture quality of the whole video, i.e. QF=Avg (m,_, Q)
wherein, N is the number of users. QE is used for assessing
the picture quality of a current vide picture generated by
stream cropping.

S306, the average value QE is compared with a preset
quality parameter QQ, to obtain an assessment that the picture
quality does not satisfy a requirement when QFE is less than
Qo-

Q, is the preset quality parameter and is a reference
standard for picture quality. If QE is less than Q,, it indicates
that the current picture does not satisfy the quality require-
ment, the quality is too low, and adjustments may be made
to the picture quality, on the contrary, it indicates that the
current picture satisfies the quality requirement. When the
current picture does not satisfy the quality requirement, the
resolution estimated value may be adjusted, or stream crop-
ping is performed on the picture according to the attention
focus position of the user to enable the picture quality to
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satisfy the quality requirement. When the picture quality is
too high, the picture quality may properly be reduced to
reduce the play cost.

In this way, the picture instruction assessment and adjust-
ment processes of the method for picture quality assessment
after dynamic panoramic video stream cropping of the
present application are completed.

The method and device for picture quality assessment
after dynamic panoramic video stream cropping provided in
the present application introduce the attention focus param-
eter and the resolution distribution parameter to assess the
picture quality of the panoramic video, and the attention
focus parameter and the resolution distribution parameter
are combined to assess the picture quality; the present
application provides a standard to assess the picture quality
for reference, and guarantees the picture quality and play
effect of the panoramic video, wherein the attention focus
parameter can represent the attention level of the user to the
picture, and the resolution distribution parameter can rep-
resent the resolution distribution of the picture; the assess-
ment results are closer to the real experience of the user, the
picture quality can be assessed, and the assessment effect is
good, in favor of an improved user experience.

As used herein, the terms “component”, “module”, “sys-
tem”, “interface”, “process” and the like are generally
intended to refer to a computer-related entity: hardware, a
combination of hardware and software, software, or soft-
ware in execution. For example, a component may be, but is
not limited to, a process running on a processor, a processor,
an object, an executable application, a thread of execution,
aprogram, and/or a computer. By means of illustration, both
an application running on a controller and the controller can
be components. One or more components may exist within
processes and/or threads of execution, and the components
may be located on one computer and/or distributed between
two or more computers.

Various operations of the embodiments are provided
herein. In one embodiment, the one or more operations may
constitute computer readable instructions stored on one or
more computer readable media that, when executed by an
electronic device, will cause the computing device to per-
form the operations. The order in which some or all of the
operations are described should not be interpreted as imply-
ing that these operations must be order dependent. Those
skilled in the art will understand alternative ordering having
the benefit of this specification. Moreover, it should be
understood that not all operations are necessarily present in
each of the embodiments provided herein.

Moreover, the word “preferred” as used herein is intended
to be used as an instance, example, or illustration. Any
aspect or design described herein as “preferred” is not
necessarily to be construed as more advantageous than other
aspects or designs. On the contrary, the use of the word
“preferred” is intended to present the concept in a specific
way. The term “or” as used in the present application is
intended to mean inclusive “or” rather than exclusive “or”.
That is, unless otherwise specified or clear from the context,
“X uses A or B” means naturally including any one that is
listed. That is, if X uses A; X uses B; or X uses both A and
B, then “X uses A or B” is satisfied in any of the preceding
examples.

Moreover, although the present disclosure has been
shown and described with respect to one or more imple-
mentations, equivalent variations and modifications will
occur to those skilled in the art upon reading and under-
standing the specification and drawings. The present disclo-
sure includes all such modifications and variations and is
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limited only by the scope of the appended claims. In
particular, with respect to various functions performed by
the above-mentioned components (elements, resources,
etc.), the terms used to describe such components are
intended to correspond to any component (unless otherwise
indicated) that performs the specified function (e.g., it is
functionally equivalent) of the component, even though
structurally different from the disclosed structure that per-
forms the function in the exemplary implementation of the
present disclosure shown herein. Furthermore, although a
particular feature of the present disclosure has been dis-
closed with respect to only one of several implementations,
such feature may be combined with one or more other
features of other implementations as may be desirable and
advantageous for a given or particular application. Further-
more, to the extent that the terms “comprise”, “have”,
“contain” or variations thereof are used in specific embodi-
ments or claims, such terms are intended to comprise in a
manner similar to the term “include”.

Functional units in the embodiments of the present inven-
tion can be integrated into one processing module, or
physically exist separately, or two or more units can be
integrated into one module. The above integrated module
can be implemented in the form of hardware or a software
functional module. If the integrated module is implemented
in the form of a software functional module and sold or used
as an independent product, it may also be stored in a
computer readable storage medium. The storage medium
mentioned above may be a read-only memory, a magnetic
disk or an optical disk, etc. Each device or system described
above can execute the method in the corresponding method
embodiment.

Therefore, although the present application has been
disclosed in the preferred embodiments, it is not intended to
limit the present application, and various modifications and
modifications can be made by those skilled in the art without
departing from the spirit and scope of the present applica-
tion, and the scope of the present application shall be defined
by the appended claims.

What is claimed is:

1. A method for picture quality assessment after dynamic
panoramic video stream cropping, comprising;

catching sight lines of eyes of a user and obtaining a

position of an attention focus position of the user in a
picture to obtain an attention focus parameter of the
user, the attention focus parameter being used for
representing an attention level of the user to the picture,
and the attention focus parameter being a function of
the attention focus position of the user;

generating a resolution estimated value of the attention

focus position of each user of a video picture according
to the attention focus parameter, and generating a
resolution distribution parameter according to the reso-
lution estimated value of the attention focus position of
each user of a video picture, the resolution distribution
parameter being used for representing resolution dis-
tribution, the resolution distribution parameter being a
function of the attention focus position of the user,
wherein the attention focus position of the user com-
prises a picture horizontal angle and/or a picture ver-
tical angle;

combining the attention focus parameter and the resolu-

tion distribution parameter to obtain a picture quality
parameter; and

assessing picture quality of a panoramic video that the

user views currently according to the picture quality
parameter.
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2. The method for picture quality assessment after
dynamic panoramic video stream cropping of claim 1,
wherein the combining the attention focus parameter and the
resolution distribution parameter to obtain a picture quality
parameter comprises:

integrating the attention focus parameter and the resolu-

tion distribution parameter to obtain the picture quality
parameter.

3. The method for picture quality assessment after
dynamic panoramic video stream cropping of claim 2,
wherein the integrating the attention focus parameter and the
resolution distribution parameter to obtain the picture qual-
ity parameter comprises:

integrating the attention focus parameter and the resolu-

tion distribution parameter over the picture horizontal
angle to obtain a picture quality parameter Q of each
frame, Q=J,"F(x)P(x)dx, wherein, F(x) is the attention
focus parameter, P(x) is the resolution distribution
parameter, and the attention focus position of the user
comprises the picture horizontal angle; or

integrating the attention focus parameter and the resolu-

tion distribution parameter over the picture horizontal
angle and the picture vertical angle to obtain a picture
quality parameter Q of each frame, Q=/,*"[;"F(x,y)P
(x,y)dxdy, wherein, F(x, y) is the attention focus
parameter, P(x, y) is the resolution distribution param-
eter, and the attention focus position of the user com-
prises the picture horizontal angle and the picture
vertical angle.

4. The method for picture quality assessment after
dynamic panoramic video stream cropping of claim 2,
wherein the integrating the attention focus parameter and the
resolution distribution parameter to obtain the picture qual-
ity parameter comprises:

integrating the attention focus parameter and the resolu-

tion distribution parameter over the picture horizontal
angle, the picture vertical angle and a play time of the
panoramic video to obtain a picture quality parameter
Q of the panoramic video in a period of the play time,
Q=17 F (x,y)P {x,y)dxdydt, wherein, F(x, y) is
the attention focus parameter in the play time of the
panoramic video, P(x, y) is the resolution distribution
parameter in the play time of the panoramic video, Te
is a play end time of the video, and the attention focus
position of the user comprises the picture horizontal
angle and the picture vertical angle.

5. The method for picture quality assessment after
dynamic panoramic video stream cropping of claim 1,
wherein the obtaining the attention focus parameter com-
prises:

obtaining an attention focus position of a single user to

obtain the attention focus parameter; or

obtaining attention focus positions of a plurality of users

and obtaining the attention focus parameter according
to the attention focus positions of a plurality of users,
correspondingly, the obtaining the resolution distribu-
tion parameter comprises: generating a corresponding
resolution estimated value of the attention focus posi-
tion of each user of a video picture according to the
attention focus parameters, and generating a corre-
sponding resolution distribution parameter according to
the resolution estimated value of the attention focus
position of each user of a video picture.

6. A method for picture quality assessment after dynamic
panoramic video stream cropping, comprising;

obtaining an attention focus parameter, the attention focus

parameter being used for representing an attention level
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of a user to a picture, and the attention focus parameter
being a function of an attention focus position of the
user;

obtaining a resolution distribution parameter, the resolu-

tion distribution parameter being used for representing
resolution distribution of the picture, and the resolution
distribution parameter being a function of the attention
focus position of the user, wherein the attention focus
position of the user comprises a picture horizontal
angle and/or a picture vertical angle;

combining the attention focus parameter and the resolu-

tion distribution parameter to obtain a picture quality
parameter; and

assessing picture quality of a panoramic video that the

user views currently according to the picture quality
parameter.

7. The method for picture quality assessment after
dynamic panoramic video stream cropping of claim 6,
wherein the obtaining the resolution distribution parameter
comprises:

generating a resolution estimated value of the attention

focus position of each user of a video picture according
to the attention focus parameter, and generating the
resolution distribution parameter according to the reso-
lution estimated value of the attention focus position of
each user of the video picture.

8. The method for picture quality assessment after
dynamic panoramic video stream cropping of claim 6,
wherein the combining the attention focus parameter and the
resolution distribution parameter to obtain the picture qual-
ity parameter comprises:

integrating the attention focus parameter and the resolu-

tion distribution parameter to obtain the picture quality
parameter.

9. The method for picture quality assessment after
dynamic panoramic video stream cropping of claim 8,
wherein the integrating the attention focus parameter and the
resolution distribution parameter to obtain the picture qual-
ity parameter comprises:

integrating the attention focus parameter and the resolu-

tion distribution parameter over the picture horizontal
angle to obtain a picture quality parameter Q of each
frame, Q=/,>"F(x)P(x)dx, wherein, F(x) is the attention
focus parameter, P(x) is the resolution distribution
parameter, and the attention focus position of the user
comprises the picture horizontal angle; or

integrating the attention focus parameter and the resolu-

tion distribution parameter over the picture horizontal
angle and the picture vertical angle to obtain a picture
quality parameter Q of each frame, Q=[,""/,"F(x,y)P
(X,y)dxdy, wherein, F(x, y) is the attention focus
parameter, P(x, y) is the resolution distribution param-
eter, and the attention focus position of the user com-
prises the picture horizontal angle and the picture
vertical angle.

10. The method for picture quality assessment after
dynamic panoramic video stream cropping of claim 8,
wherein the integrating the attention focus parameter and the
resolution distribution parameter to obtain the picture qual-
ity parameter comprises:

integrating the attention focus parameter and the resolu-

tion distribution parameter over the picture horizontal
angle, the picture vertical angle and a play time of the
panoramic video to obtain a picture quality parameter
Q of the panoramic video in a period of the play time,
Qo™ 1y, P ()P, (x.y xdydt, wherein, F,(x, y) is
the attention focus parameter in the play time of the
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panoramic video, P(x, y) is the resolution distribution
parameter in the play time of the panoramic video, Te
is a play end time of the video, and the attention focus
position of the user comprises the picture horizontal
angle and the picture vertical angle.

11. The method for picture quality assessment after
dynamic panoramic video stream cropping of claim 6,
wherein the obtaining the attention focus parameter com-
prises:

catching sight lines of eyes of a user and obtaining a

position of an attention focus position of the user in a
picture to obtain an attention focus parameter of the
user.

12. The method for picture quality assessment after
dynamic panoramic video stream cropping of claim 6,
wherein the obtaining the attention focus parameter com-
prises:

obtaining an attention focus position of a single user to

obtain the attention focus parameter; or
obtaining attention focus positions of a plurality of users
and obtaining the attention focus parameter according
to the attention focus positions of a plurality of users,
correspondingly, the obtaining the resolution distribu-
tion parameter comprises: generating a corresponding
resolution estimated value of the attention focus posi-
tion of each user of a video picture according to the
attention focus parameters, and generating a corre-
sponding resolution distribution parameter according to
the resolution estimated value of the attention focus
position of each user of a video picture.
13. A device for picture quality assessment after dynamic
panoramic video stream cropping, comprising;
a processor configured to:
obtain an attention focus parameter and a resolution
distribution parameter, the attention focus parameter
being used for representing an attention level of a user
to a picture, the resolution distribution parameter being
used for representing resolution distribution of the
picture, both of the attention focus parameter and the
resolution distribution parameter being a function of an
attention focus position of the user, wherein the atten-
tion focus position of the user comprises a picture
horizontal angle and/or a picture vertical angle;

combine the attention focus parameter and the resolution
distribution parameter obtained by the processor to
obtain a picture quality parameter; and

assess picture quality of a panoramic video that the user

views currently according to the picture quality param-
eter obtained by the processor.

14. The device for picture quality assessment after
dynamic panoramic video stream cropping of claim 13,
wherein the processor is configured to, when obtaining the
resolution distribution parameter, execute: generating a
resolution estimated value of the attention focus position of
each user of a video picture according to the obtained
attention focus parameter, and generating the resolution
distribution parameter according to the resolution estimated
value of the attention focus position of each user of a video
picture.

15. The device for picture quality assessment after
dynamic panoramic video stream cropping of claim 13,
wherein the processor is configured to integrate the attention
focus parameter and the resolution distribution parameter
obtained by the processor to obtain the picture quality
parameter, comprises:

integrating the attention focus parameter and the resolu-

tion distribution parameter over the picture horizontal
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angle to obtain a picture quality parameter Q of each
frame, Q=J,*F(x)P(x)dx, wherein, F(x) is the attention
focus parameter, P(x) is the resolution distribution
parameter, and the attention focus position of the user
comprises the picture horizontal angle; or

integrating the attention focus parameter and the resolu-

tion distribution parameter over the picture horizontal
angle and the picture vertical angle to obtain a picture
quality parameter Q of each frame, Q=/,*"/,"F(x,y)P
(x,y)dxdy, wherein, F(x, y) is the attention focus
parameter, P(x, y) is the resolution distribution param-
eter, and the attention focus position of the user com-
prises the picture horizontal angle and the picture
vertical angle; or

integrating the attention focus parameter and the resolu-

tion distribution parameter over the picture horizontal
angle, the picture vertical angle and a play time of the
panoramic video to obtain a picture quality parameter
Q of the panoramic video in a period of the play time,
Q=1o""0o")o " F {x.y)P(x.y)dxdydt, wherein, F(x, ) is
the attention focus parameter in the play time of the
panoramic video, P(x, y) is the resolution distribution
parameter in the play time of the panoramic video, Te
is a play end time of the video, and the attention focus
position comprises the picture horizontal angle and the
picture vertical angle.

16. The method for picture quality assessment after
dynamic panoramic video stream cropping of claim 7,
wherein the combining the attention focus parameter and the
resolution distribution parameter to obtain the picture qual-
ity parameter comprises:

integrating the attention focus parameter and the resolu-

tion distribution parameter to obtain the picture quality
parameter.

17. The method for picture quality assessment after
dynamic panoramic video stream cropping of claim 7,
wherein the obtaining the attention focus parameter com-
prises:

catching sight lines of eyes of a user and obtaining a

position of an attention focus position of the user in a
picture to obtain an attention focus parameter of the
user.

18. The method for picture quality assessment after
dynamic panoramic video stream cropping of claim 7,
wherein the obtaining the attention focus parameter com-
prises:

obtaining an attention focus position of a single user to

obtain the attention focus parameter; or

obtaining attention focus positions of a plurality of users

and obtaining the attention focus parameter according
to the attention focus positions of a plurality of users,
correspondingly, the obtaining the resolution distribu-
tion parameter comprises: generating a corresponding
resolution estimated value of the attention focus posi-
tion of each user of a video picture according to the
attention focus parameters, and generating a corre-
sponding resolution distribution parameter according to
the resolution estimated value of the attention focus
position of each user of a video picture.

19. The device for picture quality assessment after
dynamic panoramic video stream cropping of claim 14,
wherein the processor is configured to integrate the attention
focus parameter and the resolution distribution parameter
obtained by the processor to obtain the picture quality
parameter, comprises:

integrating the attention focus parameter and the resolu-

tion distribution parameter over the picture horizontal
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angle to obtain a picture quality parameter Q of each
frame, Q=[,*"F(x)P(x)dx, wherein, F(x) is the attention
focus parameter, P(x) is the resolution distribution
parameter, and the attention focus position of the user
comprises the picture horizontal angle; or

integrating the attention focus parameter and the resolu-
tion distribution parameter over the picture horizontal
angle and the picture vertical angle to obtain a picture
quality parameter Q of each frame, Q=/,*"/,"F(x,y)P
(x,y)dxdy, wherein, F(x, y) is the attention focus
parameter, P(x, y) is the resolution distribution param-
eter, and the attention focus position of the user com-
prises the picture horizontal angle and the picture
vertical angle; or

integrating the attention focus parameter and the resolu-
tion distribution parameter over the picture horizontal
angle, the picture vertical angle and a play time of the
panoramic video to obtain a picture quality parameter
Q of the panoramic video in a period of the play time,
Q=Jo™"o")o " F {x.y)P(x.y)dxdydt, wherein, F(x, y) is
the attention focus parameter in the play time of the
panoramic video, P (X, y) is the resolution distribution
parameter in the play time of the panoramic video, Te
is a play end time of the video, and the attention focus
position comprises the picture horizontal angle and the
picture vertical angle.
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