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IMAGE PROCESSING METHOD, TERMINAL, AND
SERVER

[0001] This application claims priority to Chinese Patent Application No.
201710645108.X, filed with the Chinese Patent Office on July 31, 2017 and entitled
"IMAGE PROCESSING METHOD, TERMINAL, AND SERVER", which is

incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] Thisapplication relatesto thefield of mediastandards and mediaapplication

technologies, and in particular, to an image processing method, aterminal, and a server.

BACKGROUND

[0003] In a video application, a virtual readlity (virtua reality, VR)/360-degree
panorama video is emerging, bringing a new viewing manner and visual experience to
people, and aso bringing a new technical challenge. The 360-degree panorama video
is photographed by aplurality of cameras on an object at aplurality of anglesto support
multi-angle playing. An image signal of the video may be virtualized as a spherical
signa. As shown in FIG. 1, spherical image signals of different locations in a sphere
may represent different visual angle content. However, avirtual spherical image signa
cannot be seen by a human eye. Therefore, athree-dimensional spherical image signal
needs to be represented as a two-dimensional plane image signal, for example, is
represented in arepresentation form such as alongitude-latitude map or acube. In these
representation forms, the spherical image signa is actually mapped to a two-
dimensional image in amapping manner, so that the spherical image signal becomes an

image signal that can be directly seen by a human eye. A most frequently used direct
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image format is the longitude-latitude map. A manner of collecting the image is as
follows: A spherical image signal is evenly sampled in ahorizontal direction according
to alongitude angle, and isevenly sampled in avertical direction according to alatitude
angle. A spherical image signal of the earth is used as an example, and a two-
dimensiona mapping image thereof is shown in FIG. 2.

[0004] In a VR application, a spherical image signal is a 360-degree panorama
image, and avisual angle range of ahuman eyeisusually about 120 degrees. Therefore,
avalid spherical signal seen from avisual angle of the human eye is about 22% of a
panoramasignal. A VR terminal device (for example, VR glasses) can support asingle
visua angle between about 90 degrees to 110 degrees, so as to obtain a better user
viewing experience. However, when a user watches an image, image content
information in asingle visual angle occupies asmall part of an entire panoramaimage,
and image information outside the visual angle is not used by the user. If all panorama
images are transmitted, unnecessary bandwidth waste is caused. Therefore, in a
viewport dependent video coding (viewport dependent video coding, VDC) encoding
and transmission technol ogy of apanoramavideo, imagesin an entirevideo aredivided,
and an image sub-area that needs to be transmitted is selected according to a current
visua angle of a user, thereby saving bandwidth.

[0005] The foregoing panorama video VR encoding and transmission technology
may include two types: (1) Independently use a tile-wise encoding and transmission
manner; (2) Perform hybrid encoding and transmission of panorama image encoding
and tilewise encoding and transmission manner. In the tile-wise encoding and
transmission manner, an image sequence is divided into some image sub-areas, and all
sub-areas are separately encoded to generate one or more bitstreams. A manner of
evenly dividing the longitude-latitude map includes evenly dividing the longitude-
latitude map into a plurality of tilesin awidth direction and a height direction. When a
user watches an image of a visua angle on a client, the client calculates a coverage
range of the visual angle on the image based on a visual angle location of the user, and
obtains, based on the range, tile information that needs to be transmitted for the image,
including a location and a size of the tile in the image, and requests, from a server,
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bitstreams corresponding to the tiles for transmission, so as to render and display the
current visual angle on the client. However, when the longitude-latitude map is used for
division, asampling rate of an image near the equator isrelatively high, and asampling
rate of an image near the two polesisrelatively low. In other words, pixel redundancy
of an image near the equator is relatively low, and pixel redundancy of an image near
thetwo polesisrelatively high, and a higher latitude indicates higher redundancy. If the
longitude-latitude map is used for even division, a pixel redundancy problem of the
longitude-latitude map in different latitudes is not considered, each image block is
encoded for transmission at a same resolution under a same condition, encoding

efficiency islow, and relatively large transmission bandwidth waste is al so caused.

SUMMARY

[0006] Embodiments of this application provide an image processing method, a
terminal, and a server to resolve problems of low encoding efficiency and bandwidth
waste during encoding and transmission that are caused when an image is evenly
divided by using alongitude-latitude map in image sampling.

[0007] According to afirst aspect, an image processing method is provided, where
the method is applied to a server and includes: performing horizontal division and
vertical division on alongitude-latitude map or a sphere map of ato-be-processed image,
to obtain sub-areas of the longitude-latitude map or the sphere map, where a division
location of the horizontal division isa preset |atitude, a division location of the vertical
division is determined by a latitude, there are at least two types of vertical division
intervalsin an areaformed by adjacent division locations of the horizontal division, and
the vertical division interva is a distance between adjacent division locations of the
vertical division; and encoding images of the obtained sub-areas. In thisway, compared
with the prior art, in which alongitude-latitude map isevenly divided at asamedivision
interval, a characteristic of meticulous division during even division causes low
encoding efficiency, and a problem of occupying large bandwidth during transmission

after being encoded is caused. In this application, a characteristic of even and
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meticulous division in the prior art is avoided by performing vertical division based on
at least two vertical division intervalsin different latitudes. In this application, vertical
division may be performed at a plurality of vertical division intervals, so that there are
aplurality of sizes of sub-areas of theimage. A larger division interval indicatesalarger
sub-area. Encoding efficiency during encoding is improved, and after encoding,
bandwidth occupied when the server transmits a bitstream to the terminal is reduced.
[0008] In a possible design, that the division location of the vertical division is
determined by the latitude includes. a higher latitude of a division location of the
vertical division indicates a larger vertical division interval. In this way, because
latitudes in which sub-areas are located are different, a higher latitude indicates alarger
sub-area. A rough division can improve encoding and transmission efficiency, and
reduce transmission bandwidth.

[0009] In a possible design, before the encoding images of the obtained sub-areas,
the method further includes: sampling theimage of the sub-areain ahorizontal direction
at a first sampling interval, where a higher latitude corresponding to the sub-area
indicates alarger first sampling interval; and the encoding images of the obtained sub-
areas includes. encoding images of sampled sub-areas. In the longitude-latitude map,
because pixel redundancy of an image near the equator is relatively low, and pixel
redundancy of animage near thetwo polesisrelatively high, if each sub-areaisencoded
and transmitted at a same resolution, transmission bandwidth is wasted greatly. In
addition, pixel redundancy of the decoding end is high, and as a result, the decoding
end requires a high decoding capability, and a decoding speed is low. However, in this
application, horizontal sampling may be performed before encoding, and when
horizontal sampling is performed, a higher latitude corresponding to a sub-area
indicates a larger first sampling interval. In other words, downsampling is performed
on asub-area of ahigh latitudein ahorizontal direction, namely, compressive sampling
Is performed, so that pixel redundancy of an image transmitted in the sub-area of the
high latitude before encoding can be reduced, thereby reducing bandwidth. In addition,
downsampling reduces a pixel value that needs to be encoded and transmitted, so that
a requirement of the decoding end on the decoding capability is reduced. Decoding
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complexity is reduced, thereby improving the decoding speed.

[0010] In a possible design, before the encoding images of the obtained sub-areas,
the method further includes: sampling the image of the sub-areain avertical direction
at a second sampling interval. The second sampling interval may be the same as an
interval of a sub-area before sampling, namely, original sampling is maintained in a
vertical direction, or may be smaller than the interval of the sub-area before sampling,
namely, downsampling is performed in an entire vertica direction. Likewise,
bandwidth of encoding and transmission may be relatively small, decoding complexity
of the decoding end is reduced, and the decoding speed isimproved.

[0011] In apossible design, when the sub-areais obtained by performing horizontal
division and vertical division on the sphere map of the to-be-processed image, before
the sampling the image of the sub-area in a horizontal direction at a first sampling
interval, the method further includes. mapping the image of the sub-area to a two-
dimensional planar image based on a preset size; and the sampling the image of the sub-
areain ahorizontal direction at afirst sampling interval includes: sampling, at the first
sampling interval in a horizontal direction, the two-dimensional planar image to which
the image of the sub-areais mapped. In other words, if the server collects a sphere map
from the photographing device, the server may first map an image of the sub-area of
the sphere map to the two-dimensional longitude-latitude map, and then perform
downsampling on the longitude-latitude map. In this case, it is assumed that the server
directly collectsthe spherical signal from the photographing device, and the server may
directly divide the sphere map into sub-areas, and then map the sub-areas of the sphere
map to the longitude-latitude map, and then perform downsampling on the longitude-
latitude map.

[0012] In a possible design, before the encoding images of sampled sub-areas, the
method further includes. adjusting locations of the sampled sub-areas, so that a
horizontal edge and avertical edge of an image spliced by images of adjusted sub-areas
are respectively aligned. In this way, sub-areas may be numbered in sequence in the
spliced image, so that the server and the terminal transmit and process each sub-area

based on a number of each sub-area.
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[0013] In a possible design, the encoding images of sampled sub-areas includes:
encoding a tile (tile) of the spliced image. In this way, a single bitstream may be
generated for storage, or the single bitstream isdivided to obtain aplurality of sub-areas
for storage.

[0014] In a possible design, after the encoding images of the obtained sub-areas,
the method further includes: independently encapsulating bitstreams corresponding to
the encoded images of the sub-areas, and encoding location information of the sub-
areas, where the encoded location information of all the sub-areas and the bitstreams of
al the sub-areas exist in a same track; or the encoded location information and a
bitstream of each sub-area respectively exist in atrack of the location information and
atrack of the bitstream; or the encoded location information of &l the sub-areas exists
in a media presentation description (MPD); or the encoded location information of al
the sub-areas existsin aprivate file, and an address of the private file existsin an MPD;
or the encoded location information of each sub-area exists in supplemental
enhancement information (SEI) of a bitstream of each sub-area.

[0015] In apossible design, when the sub-areais obtained by performing horizontal
division and vertical division on the longitude-latitude map of the to-be-processed
image, the sampled sub-areas form a sampled longitude-latitude map, and the location
information includes alocation and asize of the sub-areain the longitude-latitude map,
and alocation and a size of the sub-area in the sampled longitude-latitude map; or the
location information includes a location and a size of the sub-area in the longitude-
latitude map, and alocation and a size of the sub-areain the spliced image; or when the
sub-area is obtained by performing horizontal division and vertical division on the
sphere map of the to-be-processed image, the sampled sub-areas form asampled sphere
map, the location information includes a location and a | atitude-longitude range of the
sub-areain an image of the sphere map, and alocation and a size of the sub-areain an
image of the sampled sphere map; or the location information includes alocation and a
latitude-longitude range of the sub-areain the image of the sphere map, and alocation
and a size of the sub-areain the spliced image. In thisway, the terminal may render and
present an image based on a location and a size of the sub-area during playing and
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displaying.

[0016] In apossible design, the private file may further include information used to
represent a correspondence between a user viewpoint and a number of a sub-area
covered by avisual angle of the user viewpoint. When the terminal determines the user
viewpoint, the terminal may directly determine, based on the correspondence, a sub-
area covered by the visual angle of the viewpoint, so as to perform decoding display
based on a bitstream of the sub-area, thereby improving a decoding speed of the
terminal during decoding.

[0017] In a possible design, the private file further includes information used to
represent a quantity of sub-areas that need to be preferably displayed in a sub-area
covered by the visual angle of the user, information about anumber of the sub-areathat
needs to be preferably displayed, information about a number of a sub-area that is
secondarily displayed, and information about a number of a sub-area that is not
displayed. In this way, when not all bitstreams of all sub-areas can be obtained or need
to be obtained due to some reasons (for example, an instable network), an image of a
sub-area close to the viewpoint may be preferably obtained for preferably display, and
image data of a sub-areathat is not preferably displayed is discarded.

[0018] In apossible design, thelongitude-latitude map includes alongitude-latitude
map corresponding to aleft eye and alongitude-latitude map corresponding to aright
eye; before the performing horizontal division and vertical division on a longitude-
latitude map or a sphere map of ato-be-processed image, the method further includes:
separating the longitude-latitude map corresponding to the left eye from the longitude-
latitude map corresponding to the right eye; and the performing horizontal division and
vertical division on alongitude-latitude map or asphere map of ato-be-processed image
includes: performing the horizontal division and the vertical division on the longitude-
latitude map corresponding to the left eye, and performing the horizontal division and
the vertical division on the longitude-latitude map corresponding to the right eye. In
thisway, a 3D video image may aso be divided in the sub-area division manner in this
application, to reduce bandwidth and improve efficiency of encoding and transmission.
[0019] In apossible design, the method further includes. sending, to aterminal, the
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bitstreams corresponding to the encoded images of the sub-areas; or receiving visua
angleinformation sent by the terminal, obtaining, based on the visual angleinformation,
asub-area corresponding to the visual angleinformation, and sending abitstream of the
sub-area corresponding to the visual angle information to the terminal; or receiving a
number of asub-areathat is sent by the terminal, and sending a bitstream corresponding
to the number of the sub-area to the terminal. In other words, the terminal may locally
obtain the required bitstream corresponding to the image of the sub-area, or may send
the bitstream corresponding to the sub-area to the terminal after the server determines
the sub-area based on the visua angle information. Alternatively, the server is notified
after the terminal determines a number of the required sub-area, and the server sends
the bitstream corresponding to the sub-areato the terminal, thereby reducing computing
load of the server.

[0020] In a possible design, the longitude-latitude map is a longitude-latitude map
of a 360-degree panorama video image, or a part of the longitude-latitude map of the
360-degree panorama video image; or the sphere map is a sphere map of a 360-degree
panorama video image, or a part of the sphere map of the 360-degree panorama video
image. In other words, the sub-area division manner in this application may also be
applicable to division of a 180-degree half-panorama video image, thereby reducing
bandwidth during transmission of the 180-degree half-panorama video image, and
improving encoding and transmission efficiency.

[0021] According to a second aspect, an image processing method is provided,
where the method is applied to a termina and includes. determining location
information of each sub-area of a panorama image; determining, based on the
determined location information of each sub-area, location information of a sub-area
covered by acurrent visual angle in the panoramaimage; determining afirst sampling
interval of the sub-area; obtaining, based on the determined |ocation information of the
sub-area covered by the current visual angle, a bitstream corresponding to the sub-area
covered by the current visual angle; decoding the bitstream to obtain an image of the
sub-area covered by the current visual angle; and resampling the decoded image based
on the determined location information of the sub-area covered by the current visual
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angle and the first sampling interval, and playing the resampled image. Therefore, the
sampling interval may vary with the location of the sub-area, and is not similar to that
in the prior art in which a sub-areais obtained through even division. During decoding,
an image is decoded and displayed based on a specified sampling interval. In this
application, the terminal may resample the image based on different sampling intervals
for display, thereby improving adisplay speed of an image of the decoding end.

[0022] In a possible design, the determining location information of each sub-area
of a panorama image includes: receiving first information sent by a server, where the
first information includes a track of each sub-area of the panorama image and a
bitstream of each sub-area, and the track includes location information of all sub-areas
of the panorama image; and obtaining the location information of each sub-areain the
panoramaimage based on the track.

[0023] In a possible design, the determining location information of each sub-area
of a panoramaimage includes: receiving a media presentation description (MPD) sent
by a server, where the MPD includes the location information of each sub-area, or the
MPD includes an address of a private file, and the private file includes the location
information of each sub-area; and parsing the MPD to obtain the location information
of each sub-area.

[0024] In a possible design, the location information of the sub-area exists in
supplemental enhancement information (SEI) of a bitstream corresponding to the sub-
area.

[0025] In apossible design, the obtaining a bitstream corresponding to the sub-area
covered by the current visual angleincludes: obtaining, from amemory of the terminal,
the bitstream corresponding to the sub-area covered by the current visual angle; or
requesting, from the server, to obtain the bitstream corresponding to the sub-area
covered by the current visual angle.

[0026] In a possible design, the requesting, from the server, to obtain the bitstream
corresponding to the sub-area covered by the current visual angle includes: sending
information indicating the current visual angleto the server, and receiving the bitstream
that is corresponding to the sub-area covered by the current visual angle and that is sent
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by the server; or obtaining, from the server according to a protocol preset by the
terminal and the server, the bitstream corresponding to the sub-area covered by the
current visual angle, where the protocol includes a correspondence between a visual
angle and a sub-area covered by the visual angle, so that a speed of obtaining, by the
terminal from the server, the bitstream corresponding to the sub-area may be improved
based on the correspondence.

[0027] In apossible design, the determining afirst sampling interval of the sub-area
includes. determining a preset sampling interval as the first sampling interval; or
receiving the first sampling interval from the server; or obtaining the first sampling
interval based on the location information of each sub-area that is received from the
server. In other words, when location information of each sub-area is different from
each other, a corresponding first sampling interval is also different from each other.
[0028] According to a third aspect, an image processing method is provided, the
method is applied to a server and includes: storing bitstreams corresponding to images
of sub-areas of alongitude-latitude map or a sphere map of a panorama image, where
the sub-areais obtained by performing horizontal division and vertical division on the
longitude-latitude map or the sphere map of the panorama image, where a division
location of the horizontal division isa preset |atitude, a division location of the vertical
division is determined by a latitude, there are at least two types of vertical division
intervalsin an areaformed by adjacent division locations of the horizontal division, and
the vertical division interva is a distance between adjacent division locations of the
vertical division; and sending, to a terminal, a bitstream of a sub-area covered by a
current visual angle in the stored bitstreams that are corresponding to the images of the
sub-areas and that are required by the terminal. In this way, when the bitstream that is
corresponding to an image of each sub-areaand that is stored by the server istransmitted
to the terminal, in this application, because a characteristic of even and meticulous
divisionintheprior art can beavoided in amanner of performing vertical division based
on at least two vertical division intervals in different latitudes, in this application,
vertical division may be performed at a plurality of vertical division intervals, so that
there are a plurality of sizes of sub-areas of the image. A larger division interval
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indicates alarger sub-area. Encoding efficiency during encoding isimproved, and after
encoding, bandwidth occupied when the server transmits a bitstream to the terminal is
reduced.

[0029] In a possible design, before being encoded, the image that is corresponding
to the sub-area and that is stored in the server is sampled in a horizontal direction at a
first sampling interval, where a higher latitude corresponding to the sub-area indicates
alarger first sampling interval, or theimageissampled in avertical direction at asecond
sampling interval. In this way

[0030] According to afourth aspect, a server is provided, including adividing unit,
configured to perform horizontal division and vertica division on alongitude-latitude
map or a sphere map of a to-be-processed image, to obtain sub-areas of the longitude-
latitude map or the sphere map, where a division location of the horizontal division is
apreset latitude, a division location of the vertical division is determined by alatitude,
there are at least two types of vertical division intervalsin an area formed by adjacent
division locations of the horizontal division, and the vertical division interval is a
distance between adjacent division locations of the vertical division; and an encoding
unit, configured to encode images of the obtained sub-areas.

[0031] In a possible design, that the division location of the vertical division is
determined by the latitude includes. a higher latitude of a divison location of the
vertical division indicates alarger vertical division interval.

[0032] In a possible design, the server further includes a sampling unit, configured
to sample the image of the sub-areain ahorizonta direction at afirst sasmpling interval,
where a higher latitude corresponding to the sub-area indicates a larger first sampling
interval; and the encoding unit is configured to: encode images of sampled sub-areas.
[0033] In a possible design, the sampling unit is further configured to sample the
image of the sub-areain avertical direction at a second sampling interval.

[0034] In a possible design, the sampling unit is further configured to: map the
image of the sub-area to a two-dimensional planar image based on a preset size; and
sample, at the first sampling interval in a horizontal direction, the two-dimensional
planar image to which the image of the sub-areais mapped.
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[0035] In a possible design, the server further includes a splicing unit, configured
to adjust locations of the sampled sub-areas, so that a horizontal edge and a vertical

edge of an image spliced by images of adjusted sub-areas are respectively aligned.

[0036] In apossible design, the encoding unit is configured to encode atile (tile) of
the spliced image.
[0037] In apossible design, an encapsulation unit is further included, configured to

independently encapsulate bitstreams corresponding to the encoded images of the sub-
areas, and encode location information of the sub-areas, where the encoded location
information of all the sub-areas and bitstreams of all the sub-areas exist in asame track;
or the encoded location information and a bitstream of each sub-area respectively exist
in a track of the location information and a track of the bitstream; or the encoded
location information of all the sub-areas exists in a media presentation description
(MPD); or the encoded location information of all the sub-areas existsin aprivatefile,
and an address of the private file existsin an MPD; or the encoded |ocation information
of each sub-area exists in supplemental enhancement information (SEI) of a bitstream
of each sub-area.

[0038] In apossible design, when the sub-areais obtained by performing horizontal
division and vertical division on the longitude-latitude map of the to-be-processed
image, the sampled sub-areas form a sampled longitude-latitude map, and the location
information includes alocation and a size of the sub-area in the longitude-latitude map,
and alocation and a size of the sub-area in the sampled longitude-latitude map; or the
location information includes a location and a size of the sub-area in the longitude-
latitude map, and alocation and a size of the sub-areain the spliced image; or when the
sub-area is obtained by performing horizontal division and vertical division on the
sphere map of the to-be-processed image, the sampled sub-areas form asampled sphere
map, the location information includes a location and a latitude-longitude range of the
sub-areain an image of the sphere map, and alocation and a size of the sub-areain an
image of the sampled sphere map; or the location information includes alocation and a
latitude-longitude range of the sub-areain the image of the sphere map, and alocation
and a size of the sub-area in the spliced image.
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[0039] In apossible design, the private file may further include information used to
represent a correspondence between a user viewpoint and a number of a sub-area
covered by avisual angle of the user viewpoint.

[0040] In a possible design, the private file further includes information used to
represent a quantity of sub-areas that need to be preferably displayed in a sub-area
covered by the visual angle of the user, information about anumber of the sub-areathat
needs to be preferably displayed, information about a number of a sub-area that is
secondarily displayed, and information about a number of a sub-area that is not
displayed.

[0041] In apossible design, thelongitude-latitude map includes alongitude-latitude
map corresponding to aleft eye and alongitude-latitude map corresponding to aright
eye; and the dividing unit is configured to separate the longitude-latitude map
corresponding to the left eye from the longitude-latitude map corresponding to the right
eye; and the dividing unit is configured to perform the horizontal division and the
vertica division on the longitude-latitude map corresponding to the left eye, and
perform the horizontal division and the vertical division on the longitude-latitude map
corresponding to the right eye.

[0042] In a possible design, the server further includes a transmission unit,
configured to: send, to aterminal, the bitstreams corresponding to the encoded images
of the sub-areas; or receive visual angle information sent by the terminal, obtain, based
on the visual angle information, a sub-area corresponding to the visua angle
information, and send a bitstream of the sub-area corresponding to the visual angle
information to theterminal; or receive anumber of asub-areathat issent by theterminal,
and send a bitstream corresponding to the number of the sub-areato the terminal.
[0043] In a possible design, the longitude-latitude map is a longitude-latitude map
of a 360-degree panorama video image, or a part of the longitude-latitude map of the
360-degree panorama video image; or the sphere map is a sphere map of a 360-degree
panorama video image, or a part of the sphere map of the 360-degree panorama video
image.

[0044] According to afifth aspect, aterminal is provided, including: an obtaining
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unit, configured to determine location information of each sub-area of a panorama
image, where the obtaining unit is further configured to: determine, based on the
determined location information of each sub-area, location information of a sub-area
covered by acurrent visual anglein the panoramaimage; and determine afirst sampling
interval of the sub-area; and the obtaining unit is further configured to obtain, based on
the determined location information of the sub-areacovered by the current visual angle,
a bitstream corresponding to the sub-area covered by the current visual angle; a
decoding unit, configured to decode the bitstream to obtain an image of the sub-area
covered by the current visual angle; a resampling unit, configured to resample the
decoded image based on the determined location information of the sub-area covered
by the current visual angle and thefirst sampling interval; and aplaying unit, configured
to play the resampled image.

[0045] In a possible design, the obtaining unit is configured to: receive first
information sent by a server, where the first information includes a track of each sub-
area of the panorama image and a bitstream of each sub-area, and the track includes
location information of all sub-areas of the panoramaimage; and the obtaining unit is
further configured to obtain the location information of each sub-areain the panorama
image based on the track.

[0046] In a possible design, the obtaining unit is configured to: receive a media
presentation description (MPD) sent by a server, where the MPD includes the location
information of each sub-area, or the MPD includes an address of a private file, and the
private file includes the location information of each sub-area; and parse the MPD to
obtain the location information of each sub-area

[0047] In a possible design, the location information of the sub-area exists in
supplemental enhancement information (SEI) of a bitstream corresponding to the sub-
area.

[0048] In a possible design, the obtaining unit is configured to: obtain, from a
memory of the terminal, the bitstream corresponding to the sub-area covered by the
current visual angle; or request, from the server, to obtain the bitstream corresponding
to the sub-area covered by the current visual angle.
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[0049] In a possible design, the obtaining unit is configured to: send information
indicating the current visual angle to the server, and receive the bitstream that is
corresponding to the sub-area covered by the current visual angle and that is sent by the
server; or obtain, from the server according to a protocol preset by the terminal and the
server, the bitstream corresponding to the sub-area covered by the current visual angle,
where the protocol includes a correspondence between a visual angle and a sub-area
covered by the visual angle.

[0050] In a possible design, the obtaining unit is configured to: determine a preset
sampling interval as the first sampling interval; or receive the first sampling interval
from the server.

[0051] According to asixth aspect, aserver isprovided and includes: astorage unit,
configured to store bitstreams corresponding to images of sub-areas of a longitude-
latitude map or a sphere map of a panorama image, where the sub-area is obtained by
performing horizontal division and vertical division on the longitude-latitude map or
the sphere map of the panorama image, where a division location of the horizontal
divisionisapreset |atitude, adivision location of the vertical division is determined by
alatitude, there are at least two types of vertical division intervalsin an areaformed by
adjacent division locations of the horizontal division, and the vertical division interval
IS a distance between adjacent division locations of the vertical division; and a
transmission unit, configured to send, to aterminal, a bitstream of a sub-area covered
by a current visual angle in the stored bitstreams that are corresponding to the images
of the sub-areas and that are required by the terminal.

[0052] In a possible design, before being encoded, the image that is corresponding
to the sub-area and that is stored in the server is sampled in a horizontal direction at a
first sampling interval, where a higher latitude corresponding to the sub-area indicates
alarger first sampling interval, or theimageissampled in avertical direction at asecond
sampling interval. In other words, downsampling is performed on a sub-area of a high
latitude in a horizontal direction, namely, compressive sampling is performed, so that
pixel redundancy of an image transmitted in the sub-area of the high latitude before
encoding can be reduced, thereby reducing bandwidth. In addition, downsampling
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reduces a pixel value that needs to be encoded and transmitted, so that a requirement of

the decoding end on the decoding capability is reduced. Decoding complexity is
reduced, thereby improving the decoding speed.

[0053] In another aspect, an embodiment of this application provides a computer
storage medium, configured to store computer software instructions used by the
foregoing server. The computer storage medium contains a program designed for
executing the foregoing aspects.

[0054] In another aspect, an embodiment of this application provides a computer
storage medium, configured to store computer software instructions used by the
foregoing terminal. The computer storage medium contains a program designed for
executing the foregoing aspects.

[0055] According to yet another aspect, an embodiment of this application provides
a computer program product including an instruction. When the instruction runs on a
computer, the computer performs the methods in the foregoing aspects.

[0056] The embodiments of this application provide an image processing method,

aterminal, and aserver, where the method includes: performing horizontal division and
vertical division on alongitude-latitude map or asphere map of ato-be-processed image,
to obtain sub-areas of the longitude-latitude map or the sphere map, where a division
location of the horizontal division isapreset latitude, adivision location of the vertical

division is determined by a latitude, there are at least two types of vertical division
intervalsin an areaformed by adjacent division locations of the horizonta division, and
the vertical division interval is a distance between adjacent division locations of the
vertical division; and encoding images of the obtained sub-areas. In thisway, compared
with the prior art, in which alongitude-latitude map is evenly divided at asamedivision
interval, a characteristic of meticulous divison during even division causes low
encoding efficiency, and a problem of occupying large bandwidth during transmission
after being encoded is caused. In this application, a characteristic of even and
meticulous division in the prior art is avoided by performing vertical division based on
at least two vertical division intervalsin different latitudes. In this application, vertical

division may be performed at a plurality of vertical division intervals, so that there are
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aplurality of sizes of sub-areas of theimage. A larger division interval indicates alarger
sub-area. Encoding efficiency during encoding is improved, and after encoding,

bandwidth occupied when the server transmits a bitstream to the terminal is reduced.

BRIEF DESCRIPTION OF DRAWINGS

[0057] FIG. 1 is a schematic diagram of a 360-degree panorama image signa
according to an embodiment of this application;

[0058] FIG. 2 is aschematic diagram of converting a 360-degree panorama image
signal into alongitude-latitude map according to an embodiment of this application;
[0059] FIG. 3 is a schematic diagram of a network architecture according to an
embodiment of this application;

[0060] FIG. 4 is a schematic flowchart of an image processing method according
to an embodiment of this application;

[0061] FIG. 5 is a schematic diagram of dividing a longitude-latitude map into 42
sub-areas according to an embodiment of this application;

[0062] FIG. 6 is a schematic diagram of dividing a longitude-latitude map into 50
sub-areas according to an embodiment of this application;

[0063] FIG. 7 is a schematic flowchart of an image processing method according
to an embodiment of this application;

[0064] FIG. 8 is a schematic diagram of a viewpoint area of a longitude-latitude
map according to an embodiment of this application;

[0065] FIG. 9 is a schematic diagram of a sub-area covered by a visua angle
according to an embodiment of this application;

[0066] FIG. 10 is a schematic flowchart of an image processing method according
to an embodiment of this application;

[0067] FIG. 11 is a schematic diagram of a decoding display process of aterminal
according to an embodiment of this application;

[0068] FIG. 12 is a schematic diagram of sub-area division of a 3D longitude-

latitude map according to an embodiment of this application;
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[0069] FIG. 13 is a schematic diagram of a horizontal division manner of a 180°
half-panorama video longitude-latitude map according to an embodiment of this
application;

[0070] FIG. 14 is a schematic diagram of a sub-area division manner of a 3D 180°
half-panorama video longitude-latitude map according to an embodiment of this
application;

[0071] FIG. 15 is a schematic flowchart of an image processing method according
to an embodiment of this application;

[0072] FIG. 16 is a schematic diagram of a method for dividing a sphere panorama
signal to obtain image sub-areas according to an embodiment of this application;
[0073] FIG. 17A isaschematic flowchart of an image processing method according
to an embodiment of this application;

[0074] FIG. 17 is a schematic structural diagram of a server according to an
embodiment of this application;

[0075] FIG. 18 is a schematic structural diagram of a server according to an
embodiment of this application;

[0076] FIG. 19 is a schematic structural diagram of a server according to an
embodiment of this application;

[0077] FIG. 20 is a schematic structural diagram of a termina according to an
embodiment of this application;

[0078] FIG. 21 is a schematic structural diagram of a termina according to an
embodiment of this application;

[0079] FIG. 22 is a schematic structural diagram of a termina according to an
embodiment of this application;

[0080] FIG. 23 is a schematic structural diagram of a server according to an
embodiment of this application;

[0081] FIG. 24 is a schematic structural diagram of a server according to an
embodiment of this application; and

[0082] FIG. 25 is a schematic structural diagram of a server according to an
embodiment of this application.
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DESCRIPTION OF EMBODIMENTS

[0083] For ease of understanding, example descriptions of some concepts related
to this application are provided for reference, shown as follows:

[0084] Panorama video: A VR panorama video, also referred to as a 360-degree
panorama video or a 360 video, is avideo that is photographed by using a plurality of
cameras in a 360-degree all-round manner. When watching the video, a user may
willingly adjust a direction of the video.

[0085] 3D panorama video: A VR panorama video in a 3D format. The video
includes two 360-degree panorama videos. One is used for a left eye, and the other is
used for aright eye. The two videos have some differencesin contents displayed for the
left eye and the right eye in a same frame, so that a user can have 3D effect during
watching.

[0086] Longitude-latitude map: an equirectangular projection (Equirectangular
Projection, ERP), a panorama image format, a two-dimensional panorama image that
is obtained by evenly sampling and mapping a spherical signal at a same longitude
interval and a same latitude interval and that can be used for storage and transmission.
A horizontal coordinate and a vertical coordinate of the image may be respectively
represented by using a latitude and a longitude. A width direction may be represented
by a longitude with a span of 360°, and a height direction may be represented by a
latitude with a span of 180°.

[0087] Video decoding (video decoding): a processing process of restoring avideo
bitstream to a reconstruction image according to a specific syntax rule and processing
method.

[0088] Video encoding (video encoding): a processing process of compressing an
Image sequence into a bitstream.

[0089] Video coding (video coding): a generic name of video encoding and video
decoding. A trandated Chinese term of video coding is the same as that of video
encoding.

[0090] Tile: avideo encoding standard, namely, a block encoding area obtained by
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dividing ato-be-encoded image in high efficiency video coding (High Efficiency Video
Coding, HEVC). One frame of image may be divided into a plurality of tiles, and the
plurality of tilesform the frame of image. Each tile may be encoded independently. The
tile in this application may be a tile that uses a motion-constrained tile set (motion-
constrained tile sets, MCTS) technol ogy.

[0091] MCTSisamotion-limited tile set, and is an encoding technology for thetile.
The technology limits a motion vector inside the tile during encoding, so that atile at a
same location in an image sequence does not refer to an image pixel outside a region
location of the tile in time domain, and therefore each tile in time domain may be
independently decoded.

[0092] A sub-picture (sub-picture) is apart of an original image that is obtained by
dividing an entireimage. The sub-picturein this application may be asub-picture whose
shape is asguare.

[0093] Image sub-area: An image sub-area in this application may be used as a
generic name of thetile or a sub-picture, and may be referred to as a sub-areafor short.
[0094] VDC is visua angle-based video encoding, and is an encoding and
transmission technology for panorama video encoding, namely, a method for encoding
and transmission based on avisual angle of auser on aterminal.

[0095] Tile-wise encoding is a video encoding manner, and is a process in which
an image sequence is divided into a plurality of image sub-areas, and all sub-areas are
separately encoded to generate one or more bitstreams. The tile-wise encoding in this
application may be tile-wise encoding in the VDC.

[0096] Track may be trandated as a "track”, is a series of samples that have atime
attribute and that are in an encapsulation manner based on an international standards
organization (International Standardization Organization, 1SO) base media file format
(ISO base media file format, ISOBMFF). For example, avideo track, namely, a video
sample, isabitstream generated after each frame is encoded by avideo encoder, and all
video samples are encapsulated to generate samples according to a specification of the
ISOBMFF.

[0097] Box may be trandated as a "box", and is an object-oriented building block
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in the standard, and is defined by a unique type identifier and length. The box may be
referred to asan "atom" in some specifications, and includes afirst definition of an MP4.
The box is abasic unit of an ISOBMFF file, and the box can contain other boxes.
[0098] Supplemental  enhancement information (supplementary enhancement
information, SEI) is a type of network access unit (Network Abstract Layer Unit,
NALU) defined in the video encoding and decoding standards (h.264, h.265).

[0099] MPD is a document specified in the standard 1SO/IEC 23009-1, where the
document includes metadata of a hypertext transfer protocol (HTTP, HyperText
Transfer Protocol, HTTP)-uniform resource locator (Uniform Resource Locator, URL)
constructed by aclient. The MPD includes one or more period (period) el ements. Each
period element includes one or more adaptation sets (adaptationset). Each adaptation
set includes one or more representations (representation), and each representation
includes one or more segments. The client sel ects arepresentation based on information
inthe MPD, and constructs an HTTP-URL of a segment.

[0100] SO basic mediafile format includes a series of boxes. Other boxes can be
included in the box. These boxes include a metadata box and a media data box, the
metadata box (moov box) includes metadata, and the media data box (mdat box)
includes media data. The metadata box and the media data box may be in a samefile,
or may bein different files.

[0101] The embodiments of this application may be applicable to processing before
encoding a panorama video or a part of the panorama video, and a process in which an
encoded bitstream is encapsulated, and include a corresponding operation and
processing in both a server and aterminal.

[0102] As shown in FIG. 3, anetwork architecture in this application may include
aserver 31 and aterminal 32. A photographing device 33 may also communicate with
the server 31, and the photographing device may be configured to shoot a 360-degree
panorama video, and transmit the video to the server 31. The server may perform pre-
encoding processing on the panorama video, then perform encoding or transcoding
operation, then encapsul ate an encoded bitstream into a transportabl e file, and transmit
the file to aterminal or a content distribution network. The server may further select,
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based on information fed back by the terminal (for example, a visua angle of a user),
content that needs to be transmitted for signal transmission. The terminal 32 may be an
electronic device that may be connected to a network, such as VR glasses, a mobile
phone, atablet computer, atelevision, or acomputer. The terminal 32 may receive data
sent by the server 31, perform bitstream decapsulation and display after decoding, and
the like.

[0103] To resolve problemsthat bandwidth of encoding and transmission iswasted,
and adecoding capability and a speed of adecoding end are limited that is caused when
an imageisevenly divided based on alongitude-latitude map, this application provides
an image processing method. The method may be a longitude-latitude map tile-wise
dividing and processing method based on a plurality of sub-areas of images, and a
corresponding encoding, transmission, and decoding display mode. In this embodiment
of this application, a horizontal longitude range of the longitude-latitude map is
determined as 0 to 360°, and a vertical latitude range is —90° to 90°. The negative
number represents the south latitude, and the positive number represents the north
latitude. As shown in FIG. 4, the method may include the following steps.

[0104] Processing before encoding:

[0105] 401. A server performs horizontal division on alongitude-latitude map of a
to-be-processed image, where a division location of the horizontal division is a preset
latitude.

[0106] The image may be a plurality of sequence images of a video.

[0107] For example, based on a video collected by the photographing device, the
server obtains a longitude-latitude map of the video. As shown in (a) of FIG. 5, the
server separately draws lines of latitude at alatitude —60°, alatitude —30°, alatitude 0°,
alatitude 30°, and alatitude 60° in avertical direction of the longitude-latitude map, to
horizontally divide the longitude-latitude map. In (a) of FIG. 5, X is used to represent
alatitude value, and a latitude value is 0° in an equator of the longitude-latitude map.
Between a north latitude 90° and a south latitude 90°, the longitude-latitude map is
horizontally divided in a north latitude 30° and a north latitude 60°, and is horizontally
divided in a south latitude —60° and a south latitude —30° with a horizontal division
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interval of 30°. Thedivision interval may aso be understood as a division step.

[0108] 402. The server performs vertical division on the longitude-latitude map of
the to-be-processed image, where a division location of the vertical division is
determined by alatitude, there are at least two types of vertical division intervalsin an
area formed by adjacent division locations of the horizontal division, and the vertical
division interval is a distance between adjacent division locations of the vertical
division, to obtain each sub-area of the longitude-latitude map.

[0109] In a possible implementation, when vertical division is performed, vertical
division intervals between different latitudes may be different in a south latitude of the
longitude-latitude map, and vertical division intervals between a south latitude and a
corresponding north latitude may be the same. A higher latitude of a division location
of the vertical division indicates a larger vertical division interval, or vertical division
intervals are the same between different latitudes.

[0110] For example, for a division location of the horizontal division, for a sub-
picturein alatitude range from —90° to —60° in the south latitude and in a latitude range
from 60° to 90° in the north latitude, a longitude of 120° may be used as a vertical
divisioninterval to vertically divide the sub-picture to obtain three sub-areas; for a sub-
picture in alatitude range from —60° to —30° and in alatitude range from 30° to 60°, a
longitude of 60° isused asavertical divisioninterva to vertically divide the sub-picture
to obtain six sub-areas; for a sub-picture in a latitude range from —30° to 0° and in a
latitude range from 0° to 30°, alongitude of 30° is used as a vertical division interval
to vertically divide the sub-picture to obtain 12 sub-areas. In thisway, atotal of 42 sub-
areas are obtained after sub-area division of the entire longitude-latitude map is
completed, as shownin (a) of FIG. 5. Thevertical division interval includes alongitude
of 120°, alongitude of 60°, and a longitude of 30°.

[0111] In another possible implementation, different from the foregoing manner in
which the sub-pictureisdivided, thelongitude-latitude map may be divided into 50 sub-
areas. For example, for asub-picturein alatitude range from —90° to —60° and from 60°
to 90°, vertical division is not performed, and a single sub-area is retained; for a sub-
picturein alatitude range from —60° to —30° and from 30° to 60°, alongitude of 30° is
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used as avertical division interval to vertically divide the sub-picture to obtain 12 sub-
areas; for a sub-picture in a latitude range from —-30° to 0° and from 0° to 30°, a
longitude of 30° isused asavertical divisioninterval to vertically divide the sub-picture
to obtain 12 sub-areas. In this way, atotal of 50 sub-areas are obtained after the entire
longitude-latitude map is divided, as shown in (a) of FIG. 6. The division step includes
alongitude of 30° and alongitude of 0°. When the division step is 0°, it indicates that
no vertical division is performed on the sub-picture.

[0112] 403. The server encodes images of the obtained sub-areas.

[0113] Therefore, a characteristic of even and meticulous division, which causes
low encoding efficiency, and a problem of occupying large bandwidth during
transmission after being encoded can be avoided by performing vertical division based
on at least two types of vertical division intervals between different latitudes in this
application. The longitude-latitude map may be divided based on a plurality of vertical
divisionintervals, so that there are aplurality of sizes of sub-areas, and alarger vertical
division interval indicates alarger sub-area. For example, ahigher latitude of adivision
location of the vertical division indicates alarger vertical division interval and alarger
sub-area. Encoding efficiency during encoding isimproved, and a bandwidth occupied
by the server to transmit a bitstream to the terminal after encoding is reduced.

[0114] Further, in an existing manner of evenly dividing the longitude-latitude map,
for a decoding end, namely, for aterminal, a quantity of redundant pixels obtained by
the terminal isrelatively large, a requirement of the terminal for a maximum decoding
capability also increases, and there is a great challenge for a decoding speed. For this
problem, in this application, de-redundancy may be performed on a pixel in a sub-area
obtained after uneven division is performed, namely, downsampling. In this case, pixels
that need to be encoded and transmitted are reduced, and the maximum decoding
capability required by the decoding end is reduced, decoding complexity decreases, and
adecoding speed of adecoder isimproved. Therefore, as shown in FIG. 7, before step
403, the implementation method of this application may further include the following
steps.

[0115] 404. The server performs original sampling on the image of the sub-areain
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a vertical direction, or samples the image of the sub-area in a vertical direction at a
second sampling interval.

[0116] For example, for each sub-area obtained by dividing the longitude-latitude
map shown in (a) of FIG. 5 or (a) of FIG. 6, origina sampling may be understood as
keeping an image of each sub-area unchanged in a vertical direction, not performing
scaling processing, or not performing processing. Sampling is performed at the second
sampling interval. For example, downsampling is performed on each entire sub-areain
avertical direction. This may also be understood as sampling is performed in avertical
direction based on a given height of a sub-area.

[0117] 405. The server samples the image of the sub-area in a horizontal direction
at a first sampling interval, where a higher latitude corresponding to the sub-area
indicates a larger first sampling interval.

[0118] The first sampling interval and the second sampling interval may be preset
on a server side, and the first sampling interval and the second sampling interval may
be the same or different. The first sampling interval may be understood as a reciprocal
of ascaling coefficient, namely, one pixel issampled from aplurality of pixelsto obtain
ascaled image.

[0119] For example, for the longitude-latitude map shown in (a) of FIG. 5,
downsampling is performed horizontally on an sub-picture in a latitude range from —
90° to—60° and in alatitude range from 60° to 90°, afirst sampling interval is4, namely,
one pixel is sampled from every four pixels, and a scaling coefficient is 1/4;
downsampling is aso performed horizontally on an sub-picture in alatitude range from
—60° to—-30° and in alatitude range from 30° to 60°, and a scaling coefficient is 1/2; for
an sub-picture in alatitude range from —30° to 0° and in alatitude range from 0° to 30°,
no horizontal scaling is performed. A finally obtained sampled image is shown in (b) of
FIG. 5. It should be noted that (b) in FIG. 5 is an image obtained after downsampling
isperformed on () in FIG. 5 only inahorizontal direction instead of avertical direction.
In this example, afirst sampling interval is proportional to alatitude during horizontal
sampling. In other words, a higher latitude corresponding to a sub-area for a north
latitude image indicates alarger first sampling interval. Similarly, a higher latitude for
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a south latitude image indicates a larger first sampling interval. For a south latitude
image and a north latitude image, sampling intervals corresponding to a same latitude
are the same.

[0120] In another example, for the longitude-latitude map shown in (&) of FIG. 6,
compared with a schematic diagram in (b) of FIG. 5 in which downsampling is
performed in avertical direction, sizes of sub-areas obtained after division and scaling
are performed on the longitude-latitude map may be uneven between different latitudes.
In this way, a limit in sizes of scaled sub-areas in (b) of FIG. 5 are the same may be
broken, and therefore encoding and transmission efficiency of the server during
encoding and transmission is improved. Specifically, for the longitude-latitude map
shown in (a) of FIG. 6, a sub-picture in a latitude range from —90° to —60° and in a
latitude range from 60° to 90° is unchanged in a vertical direction, on which
downsampling is performed at a sampling interva in a horizontal direction, and a
scaling coefficient is 1/4; a sub-picture in a latitude range from —60° to —-30° and in a
latitude range from 30° to 60° is unchanged in a vertical direction, on which
downsampling is performed in a horizontal direction, and a scaling coefficient is 7/12;
asub-picture in alatitude range from —30° to 0° and in alatitude range from 0° to 30°,
scaling isnot performed, namely, scaling is performed neither in avertical direction nor
ahorizontal direction, and afinally obtained scaled image is shown in (b) of FIG. 6.
[0121] Optionally, a scaled longitude-latitude map is irregular as shown in (b) of
FIG. 5 and (b) of FIG. 6. Therefore, in this application, a scaled sub-area may be
relocated and combined to form a preset image. Therefore, the method may further
include the following steps.

[0122] 406. The server adjusts locations of the sampled sub-areas, so that a
horizontal edge and avertical edge of an image spliced by images of adjusted sub-areas
are respectively aligned.

[0123] For example, for the longitude-latitude map shown in (b) of FIG. 5, a
location-adjusted image may be shown in (¢) of FIG. 5.

[0124] Step 403 may be replaced with:

[0125] 407. The server encodes images of the sampled sub-aress.
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[0126] For example, in 42 sub-areasin (b) of FIG. 5 that are obtained after division
and scaling are performed on sub-areas, or in recombined 42 sub-areasin (c) of FIG. 5,
each sub-area may be encoded. There may be two encoding manners: (1) A sub-picture
encoding manner, namely, separately encoding each sub-picture sequence to generate
42 sub-bitstreams, namely, each sub-pictureis corresponding to one bitstream. The sub-
picture may be the foregoing sub-area, namely, separately encoding the 42 sub-areas to
obtain abitstream corresponding to each sub-area. (2) Perform tile (tile) mode encoding
on an entire image. An MCTS technology may be used during encoding to generate a
single bitstream of the entireimage for storage, or asingle bitstream isdivided to obtain
42 sub-bitstreams for storage. The entire image herein may be an image obtained after
a source longitude-latitude map is sampled and scaled, as shown in (b) of FIG. 5, or
may be aregular image obtained after recombining theimagethat is sampled and scaled,
asshownin (c) of FIG. 5.

[0127] After encoding theimage, the server further needs to encapsul ate a bitstream
of each encoded sub-area. Therefore, the manner may further include the following
steps.

[0128] 408. The server independently encapsul ates a bitstream corresponding to an
image of each encoded sub-area, and encodes location information of each sub-area.
[0129] The server may encapsulate bitstreams of all sub-areas into one track,
namely, atrack. For example, the bitstreams are encapsulated into atile track, or may
be respectively encapsulated into tracks corresponding to the bitstreams. The location
information of the sub-area may be understood as description information of a sub-area
division manner, and encoded location information of all sub-areas and bitstreams of
all the sub-areas may exist in a same track; or encoded location information and a
bitstream of each sub-area respectively exist in atrack of the location information and
atrack of the bitstream; or encoded location information of all the sub-areas existsin a
media presentation description (MPD); or encoded location information of all the sub-
areas may exist in aprivate file, and an address of the private file existsin an MPD; or
encoded location information of each sub-area exists in supplemental enhancement
information (SEI) of a bitstream of each sub-area. A storage manner of the location

27



10

15

20

25

30

information of the sub-areais not limited in this application.
[0130] When the sub-area is obtained by performing horizontal division and
vertica divison on the longitude-latitude map of the to-be-processed image, the
sampled sub-areas form a sampled longitude-latitude map, and the location information
includes a location and a size of the sub-area in the longitude-latitude map, and a
location and asize of the sub-areain the sampled longitude-latitude map; or thelocation
information includes alocation and asize of the sub-areain the longitude-latitude map,
and a location and a size of the sub-area in the spliced image. The size may include a
width and a height.
[0131] The following separately describes various storage manners of the location
information of the foregoing sub-area.
[0132] Manner 1: Thelocation information of all the sub-areasis stored in onetrack.
Description information of all sub-area division manners may be added to atrack of the
spliced image. For example, the following syntax is added to a moov box of the track
of the spliced image:
aligned(8) class RectRegionPacking(i) {

unsigned int(16) proj_reg_width[i];

unsigned int(16) proj_reg_height[i];

unsigned int(16) proj_reg_top[i];

unsigned int(16) proj_reg_left[i];

unsigned int(3) transform_typeli];

bit(5) reserved = 0;

unsigned int(16) packed reg width[i];

unsigned int(16) packed reg height]i];

unsigned int(16) packed reg_top[i];

unsigned int(16) packed reg_left[i];

RectRegionPacking (i) describes division information of an it sub-area.
[0133] proj_reg_width[i] and proj_reg_height[i] describe a corresponding width
and a corresponding height of the i'" sub-areain the sampled image in a source image,
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namely, a longitude-latitude map before sampling (for example, (a) in FIG. 5), for
example, a corresponding width and a corresponding height of the sub-areathat isin (b)
of FIG. 5in (@) of FIG. 5. For example, for alongitude-latitude map with a width of
3840 and a height of 1920, a width and a height of a first sub-area in the upper left
corner of (b) in FIG. 5 in the sourceimageis (1280, 320).

[0134] proj_reg top[i] and proj_reg_left[i] describe a corresponding location of a
pixel that isin theleft upper corner of thei™" sub-areain the sampled imagein the source
image, for example, a corresponding location of a left upper point of the sub-area that
isin (b) of FIG. 5in (a) of FIG. 5. For example, alocation of afirst sub-areathat isin
the left upper corner of (b) of FIG. 5 in the source image is (0, 0). The location is
obtained by using the upper left corner of the source image as a coordinate (0,0).
[0135] transform_type[i] describes that the i!" sub-area in the sampled image is
transformed from a corresponding location in the source image. For example, the it"
sub-areais obtained by performing the following operations on a corresponding areain
the source image: retaining/rotating for 90 degree/rotating for 180 degree/rotating for
270 degree/horizontal mirroring/rotating for 90 degrees after horizontal
mirroring/rotating for 180 degrees after horizontal mirroring/rotating for 270 degrees
after horizontal mirroring.

[0136] packed reg width[i] and packed reg_height[i] describe a width and a
height of the i" sub-area that is in the sampled image in a combined regular image,
namely, awidth and a height of the sub-areain (c) of FIG. 5. For example, awidth and
a height of afirst sub-areain the upper left corner in (b) of FIG. 5 are (320, 320) in a
combined regular image. It should be noted that when step 406 is not performed, the
image obtained after sub-areas are combined is (b) in FIG. 5, and the width and the
height are awidth and a height in (b) of FIG. 5.

[0137] packed reg top[i] and packed reg left[i] describe a relative location of a
pixel that isin the upper |eft corner of thei™ sub-areain the sampled image in aregular
image obtained after sub-areas are combined, namely, an upper left point of each sub-
areain (c) of FIG. 5. It should be noted that when step 406 is not performed, the image
obtained after sub-areas are combined is (b) in FIG. 5, and the location is alocation in
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(b) of FIG. 5.
[0138] Manner 2: When location information of each sub-areais stored in a track
corresponding to the sub-area, a corresponding sub-area divison manner may be
described in atiletrack. Specifically, the following syntax may be added to a moov box
in thetile track:
aligned(8) class SubPictureCompositionBox extends TrackGroupTypeBox
(‘'spco) |
unsigned int(16) track_x;
unsigned int(16) track y;
unsigned int(16) track_width;
unsigned int(16) track _height;
unsigned int(16) composition_width;
unsigned int(16) composition_height;
unsigned int(16) proj_tile x;
unsigned int(16) proj_tile y;
unsigned int(16) proj_tile width;
unsigned int(16) proj_tile_height;
unsigned int(16) proj_width;
unsigned int(16) proj_height;
}
[0139] track_x and track_y describe a location of a pixel that is in the upper left
corner of a sub-area of a current track in a regular image obtained after sub-areas are
combined, namely, an upper left point of a current sub-areain (c) of FIG. 5.
[0140] track_width and track _height describe awidth and a height of a sub-area of
a current track in a regular image obtained after sub-areas are combined, namely, a
width and a height of a current sub-areain (c) of FIG. 5.
[0141] composition_width and composition_height describe a width and a height
of aregular image obtained after sub-areas are combined, namely, awidth and a height
of animagein (c) of FIG. 5.
[0142] proj_tile x and proj_tile y describe alocation of a pixel that isin the upper
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left corner of a sub-area of a current track in the source image, namely, an upper left
point of acurrent sub-areain (a) of FIG. 5.
[0143] proj_tile width and proj_tile_height describe awidth and a height of a sub-
area of a current track in the source image, namely, a width and a height of a current
sub-areain (@) of FIG. 5.
[0144] proj_width and proj_height describe a width and a height of the source
image, namely, awidth and a height of theimagein (a) of FIG. 5.
[0145] Manner 3: Location information of all the sub-areasis stored in the MPD,
namely, a sub-area division manner is described in the MPD.
[0146] Syntax in the MPD may be:
<?xml version="1.0" encoding="UTF-8"?>
<MPD

xmlns="urn:mpeg:dash:schema:mpd:2011"

type="static"

medi aPresentationDuration="PT10S"

minBufferTime="PT1S"

profiles="urn:mpeg:dash:profile:isoff-on-demand: 2011">

<Period>
<!-- source image description -->
<AdaptationSet segmentAlignment="true"
subsegmentAlignment="true" subsegmentStartswithSAP="1">
<Essentia Property schemel dUri="urn:mpeg:dash:srd:2014"
value="0,0,0,3840,1920,3840,1920"/>
<Representation mimeType="video/mp4" codecs="avc1.42c00d"
width="3840" height="1920" bandwidth="79707" startWithSAP="1">
<Essentia Property
schemel dUri="urn:mpeg:mpegB:OmvProjection” value="0 "/>
<BaseURL> src.mp4</BaseURL>
<SeggmentBase indexRangeExact="true" indexRange="837-
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988"/>
</Representation>
</AdaptationSet>
<I--Tilel-->
<AdaptationSet segmentAlignment="true"
subsegmentAlignment="true" subsegmentStartswithSAP="1">
<Essential Property schemel dUri="urn:mpeg:dash:srd:2014"
value="0,0,0,1280,320,3840,1920"/>
<Representation mimeType="video/mp4" codecs="avc1.42c00d"
width="1280" height="320" bandwidth="79707" startWithSAP="1">
<Essential Property schemeldUri="urn:mpeg:mpegB:OmvProjection”
value="0"/>
<BaseURL> tilel.mp4</BaseURL>
<SegmentBase indexRangeExact="true" indexRange="837-988"/>
</Representation>

</AdaptationSet>

<I--Tile2-->
<AdaptationSet segmentAlignment="true" subsegmentAlignment="true"
subsegmentStartsWithSAP="1">
<Essential Property schemel dUri="urn:mpeg:dash:srd:2014"
value="0,1280,0,1280,320,3840,1920"/>
<Representation mimeType="video/mp4" codecs="avc1.42c00d"
width="1280" height="320" bandwidth="79707" startWithSAP="1">
<Essential Property schemeldUri="urn:mpeg:mpegB:OmvProjection”
value="0"/>
<BaseURL> tile2.mp4</BaseURL>
<SegmentBase indexRangeExact="true" indexRange="837-988"/>
</Representation>
</AdaptationSet>
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</Period>
</MPD>
[0147] In the syntax of the maner 3, a semantics of
<value="0,1280,0,1280,320,3840,1920"/> is as follows: A first O represents a source
identifier, and a same source identifier represents a same source, namely, a same source
image; "1280,0" represents a coordinate of an upper left location of a sub-areain the
current representation in the source image; "1280,320" represents a width and a height
of the sub-areain the current representation; and "3840,1920" represents awidth and a
height of the source image.
[0148] In theforegoing MPD, a2D imageis used to describe alocation of an image
that isin abitstream corresponding to the sub-areain a source video image. Optionally,
alocation of the sub-area in the source image may be represented by using a spherical
coordinate. For example, information in the foregoing value is converted into spherical
information, for example, value ="0,0,30,0,120,30". A specific semanticsisasfollows:
A first O represents a source identifier, and a same source identifier value represents a
same source; "0,30,0" represents acoordinate of acentral point of an areacorresponding
to the sub-area on a sphere (a yaw angle, a pitch angle, and a rotation angle); and
"120,30" represents a width angle and a height angle of the sub-area.
[0149] Manner 4: Location information of all the sub-areas is stored in a private
file, and an address of the private file is stored in the MPD. In other words, the address
of the private file that stores description information of sub-areadivisioniswritteninto
the MPD by specifying afilelink in the MPD.
[0150] Syntax may be as follows:
<?xml version="1.0" encoding="UTF-8"?>
<MPD

xmlns="urn:mpeg:dash: schema:mpd:2011"

type="static"

mediaPresentationDuration="PT10S"
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minBufferTime="PT1S"

profiles="urn:mpeg:dash:profile:isoff-on-demand: 2011">

<Period>

<AdaptationSet segmentAlignment="true"
subsegmentAlignment="true" subsegmentStartswithSAP="1">

<Essential Property schemel dUri="urn:mpeg:dash:tile:2014"
value="tile_info.dat"/>

<Representation mimeType="video/mp4" codecs="avc1.42c00d"
width="3840" height="1920" bandwidth="79707" startWithSAP="1">

<Essentia Property
schemel dUri="urn:mpeg:mpegB:OmvProjection” value="0 "/>
<BaseURL> src.mp4</BaseURL>

<SegmentBase indexRangeExact="true" indexRange="837-

988"/>
</Representation>
</AdaptationSet>
</Period>
</MPD>
[015]] In manner 4, the division information of the sub-area is stored in a private

file tile_info.dat. Data of sub-area division information stored in the file may be
specified by a user, which is not limited herein. For example, stored content may be
stored in one of the following manners:

(file<tile_info.dat>content)

unsigned int(16) tile_num;

unsigned int(32) pic_width;

unsigned int(32) pic_height;

unsigned int(32) comp_width;
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unsigned int(32) comp_height;

unsigned int(32) tile_pic_width[];

unsigned int(32) tile_pic_height[];

unsigned int(32) tile_comp_width[];

unsigned int(32) tile_comp_height[];
[0152] Foregoing data indicates the following meanings:
[0153] tile_num represents a quantity of divided sub-areas.
[0154] pic_width represents awidth of asourceimage, namely, awidth of animage
in (a) of FIG. 5.
[0155] pic_height represents a height of the source image, namely, a height of an
imagein (a) of FIG. 5.
[0156] comp_width represents a width of aregular image obtained after sub-areas
are combined, namely, awidth of animagein (c) of FIG. 5.
[0157] comp_height represents a height of aregular image obtained after sub-areas
are combined, namely, a height of animagein (c) of FIG. 5.
[0158] tile pic_width[] is an array representing a width of each sub-area in the
source image, and a quantity of elements should be atile_num value.
[0159] tile pic_height[] is an array representing a height of each sub-area in the
source image, and a quantity of elements should be atile_num value.
[0160] tile_comp_width[] is an array representing a width of each sub-area in a
regular image obtained after sub-areas are combined, and a quantity of elements should
be atile_ num vaue.
[0161] tile_comp_height[] is an array representing a height of each sub-areain a
regular image obtained after sub-areas are combined, and a quantity of elements should
be atile_ num vaue.
[0162] In manner 4, a uniform resource locator (Uniform Resource Locator, URL)
of the private file is written into the MPD by specifying a new Essentia Property
attribute Tile@value. Tile@val ue attribute description may be shown in Table 1. When
the terminal requests a video content, a private file is obtained by parsing the element,
S0 as to obtain information such as a sub-area division manner and |ocation.
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Table 1 Tile@value attribute description in " urn:mpeg:dash:tile:2014"

Tile@value Description

information specifiesinformation of tiles

[0163] Manner 5: Location information of each sub-area is stored in supplemental

enhancement information SEI of a bitstream of each sub-area, namely, a division

manner of transmitting a sub-area by writing the location information of the sub-area

into the SEI of the bitstream. Based on division information of the sub-areain theimage,

a setting of an SEI syntax element may be shown in Table 2.

Table 2 SEI syntax element based on the sub-area division information

Total SEI syntax

sei_payload( payloadType, payloadSize) {

Descriptor

if( nal_unit_ type == PREFIX_SEI NUT)

if( payloadType == 0)

buffering_period( payloadSize)

eseif( payloadType == 154)

mcts_extraction_info_nesting( payloadSize)

elseif( payloadType == 155)

tile_ wise_mapping_info ( payloadSize)

elseif( payloadType == 160)

layers _not_present( payloadSize) /* specified in Annex F*/

Sub-area division information SEI syntax

tile_ wise_mapping_info ( payloadSize) {

Descriptor

src_pic_width

ue(v)

src_pic_height

ue(v)
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tile_ wise_mapping_info ( payloadSize) { Descriptor
src_tile x ue(v)
src_tile y ue(v)
src_tile width ue(v)
src_tile _height ue(v)
packed pic_width ue(v)
packed pic_height ue(v)
packed tile x ue(v)
packed tile y ue(v)
packed tile width ue(v)
packed tile height ue(v)

}

[0164] In Table 2, anew type 155 is added to an SEI type, indicating that a current
bitstream is a sub-area bitstream, and information tile wise mapping_info
(payloadSize) is added, an included syntax element meaning is as follows:

[0165] src_pic_width represents a width of the source image, namely, a width of
theimagein (a) of FIG. 5.

[0166] src_pic_height represents a height of the source image, namely, a height of
theimagein (a) of FIG. 5.

[0167] src_tile x represents a horizontal coordinate of an upper left corner of a
current sub-area on the source image, namely, the horizontal coordinate of the current
sub-areain (a) of FIG. 5.

[0168] src_tile y representsavertical coordinate of an upper left corner of acurrent
sub-area on the source image, namely, the vertical coordinate of the current sub-areain
(a) of FIG. 5.

[0169] src_tile width represents awidth of the current sub-areaon the sourceimage.
[0170] src_tile_height represents a height of the current sub-area on the source
image.

[0171] packed pic_width represents awidth of aregular image obtained after sub-

areas are combined, namely, awidth of animagein (c) of FIG. 5.
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[0172] packed pic_height represents aheight of aregular image obtained after sub-
areas are combined, namely, a height of animagein (c) of FIG. 5.
[0173] packed _tile x represents ahorizontal coordinate of an upper |eft corner of a
current sub-area on the combined regular image, namely, the horizontal coordinate of
the current sub-areain (c) of FIG. 5.
[0174] packed _tile y represents a vertical coordinate of an upper left corner of a
current sub-area on the combined regular image, namely, the vertical coordinate of the
current sub-areain (c) of FIG. 5.
[0175] packed tile width represents a width of the current sub-area on the
combined regular image.
[0176] packed tile height represents a height of the current sub-area on the
combined regular image.
[0177] In addition, the foregoing manner 4 may be extended in this application, and
inthe MPD, aURL of aprivatefilethat stores|ocation information of the sub-areamay
be specified by using a new e ement.
[0178] Extension manner 4: The address of the private file that stores sub-area
division information is written into the MPD by specifying a file link in the MPD.
Syntax may be:
<?xml version="1.0" encoding="UTF-8"?>
<MPD

xmlns="urn:mpeg:dash:schema:mpd:2011"

type="static"

medi aPresentationDuration="PT10S"

minBufferTime="PT1S"

profiles="urn:mpeg:dash:profile:isoff-on-demand: 2011">

<Period>
<AdaptationSet segmentAlignment="true"
subsegmentAlignment="true" subsegmentStartswithSAP="1">
<Essential Property schemel dUri="urn:mpeg:dash:srd:2014"
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value="0,1,1,0"/>
<Representation mimeType="video/mp4" codecs="avc1.42c00d"
width="3840" height="1920" bandwidth="79707" startWithSAP="1">
<Userdatal ist>
<UserdataURL dat="tile info.dat" />
</Userdatal ist>
</Representation>

</AdaptationSet>

</Period>
</MPD>
[0179] In extension manner 4, the location information of the sub-areais stored in
a private file tile_info.dat, a syntax element <UserdatalList> (referring to Table 3) is
added, including a UserdataURL element, and the private file is written into the MPD.
When the terminal requests a video content, the private file is obtained by parsing

<Userdatalist>, so as to obtain information such as a sub-area division manner and

location.
Table 3 Description of a syntax element Extentdatal ist
Element or Attribute Name | Use Description
Userdatal ist specifies user datainformation
UserdataURL 0..N specifies auser data URL

[0180] The description information of the sub-areadivision manner in theforegoing
manner 4 may be extended. The extension is for content in a transmitted private file
tile_info.dat, and a relationship table between a visua angle of a user and a required
sub-area is added, so that the terminal can request a corresponding sub-area bitstream
more quickly. In other words, the private file may further include information used to
represent a correspondence between a user viewpoint and a number of a sub-area

covered by avisual angle of the user viewpoint.
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[0181] Inthisexample, for aprivatefiletile info.dat, sub-areadivision information
content remains unchanged, and a relationship table between a visua angle of a user
and a required sub-area and a correspondence between a user viewpoint and a number
of a sub-area covered by avisua angle of the user viewpoint are added. For example,
the stored content may be in one of the following manners:

(file<tile_info.dat>content)

unsigned int(16) tile_num;

unsigned int(32) pic_width;

unsigned int(32) pic_height;

unsigned int(32) comp_width;

unsigned int(32) comp_height;

unsigned int(32) tile_pic_width[];

unsigned int(32) tile_pic_height[];

unsigned int(32) tile_comp_width[];

unsigned int(32) tile_comp_height[];

unsigned int(16) deg_step_latitude;

unsigned int(16) deg_step longitude;

unsigned int(32) view_tile_num;

unsigned int(16) viewport_table[][];
[0182] Compared with manner 4, added data are respectively deg_step latitude,
deg_step longitude, view_tile_ num, and viewport_tabl€[][], and meanings of the data
areasfollows:
[0183] deg_step_latitude represents a step of aviewpoint area divided in alatitude
direction, where the step divides a latitude range from —90° to 90° into a plurality of
viewpoint areas. The viewpoint area is an area range of a viewpoint on a longitude-
latitude map. In a same viewpoint area, sub-area bitstreams of an image that is obtained
by the terminal and that coversthe viewpoint area are the same. Asshownin FIG. 8, an
entire longitude-latitude map is divided into nine viewpoint areas. Both a viewpoint 1
and a viewpoint 2 belong to a fifth viewpoint area, and a viewpoint in a center of the
viewpoint area5ismarked in FIG. 8. For al viewpoints within arange of the viewpoint
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area 5, a corresponding visual angle coverage rangeis calculated as arange covered by
avisua angle corresponding to a central viewpoint.
[0184] deg_step_longitude represents a step of a viewpoint area divided in a
latitude direction, where the step divides a longitude range from 0° to 360° into a
plurality of viewpoint areas. Both deg_step latitude and deg_step_longitude determine
a quantity of viewpoint areas.
[0185] view_tile num represents a maximum quantity of sub-areas that can be
covered when a single visual angle changes.
[0186] viewport_table[][] is an array, used to store a relationship table between a
viewpoint area and a number of an image sub-area covered by the viewpoint area. A
total quantity of datain the table should be a quantity of viewpoint areas multiplied by
view _tile_ num.
[0187] An example storage manner of a datatable viewport_table[][] isasfollows:
viewport_table[100][18] ={
1,2,34,5,6,7,8,9, 10, 13, 16, 19,0, 0, 0, 0, O,
1,2,3,4,56,7,8,9,12,15,18, 21,0, 0,0, 0, O,

5,6,7,13, 14, 15, 16, 25, 26, 27, 28, 35, 36, 37,0, 0, 0, O,

}
[0188] A quantity of viewpoint areas in the table is 100, and view_tile_ num = 18.

18 numbers in each row of the data table represents numbers of sub-areas covered by a
visua angle of aviewpoint. A number O indicates that |ess than 18 sub-areas can cover
the visual angle, and a blank valueisfilled with 0. For example, a viewpoint shown in
FIG. 9 islocated at a visual angle with a latitude of 0° and a longitude of 150°, and
covered sub-areas are numbered 5, 6, 7, 13, 14, 15, 16, 25, 26, 27, 28, 35, 36, 37, and
valuesin the data table are represented as 5, 6, 7, 13, 14, 15, 16, 25, 26, 27, 28, 35, 36,
37,0, 0,0, 0. In this way, after obtaining these values, the termina only needs to find
numbers of sub-areas in a corresponding table based on a current viewpoint, and may
directly request without cal culation, according to a correspondence, sub-areabitstreams
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corresponding to these numbers for decoding presentation, thereby accelerating a
processing speed of the terminal.
[0189] Based on that the foregoing private file includes a correspondence between
a user viewpoint and a number of a sub-area covered by a visua angle of the user
viewpoint, in this embodiment of this application, flag data presented for visual angle
optimization may be added to the foregoing private filetile_info.dat. Correspondingly,
an arrangement of data in the data table viewport_table[][] may occur in an optimized
form. In other words, a sub-area closer to the current viewpoint indicates that a number
of the sub-area appears in a front location of a row corresponding to the current
viewpoint.
[0190] In this example, the private file further includes information used to
represent a quantity of sub-areas that need to be preferably displayed in a sub-area
covered by the visual angle of the user, information about anumber of the sub-areathat
needs to be preferably displayed, information about a number of a sub-area that is
secondarily displayed, and information about a number of a sub-area that is not
displayed. For the private file tile info.dat, stored content may be in one of the
following manners:

(file<tile_info.dat>content)

unsigned int(16) tile_num;

unsigned int(32) pic_width;

unsigned int(32) pic_height;

unsigned int(32) comp_width;

unsigned int(32) comp_height;

unsigned int(32) tile_pic_width[];

unsigned int(32) tile_pic_height[];

unsigned int(32) tile_comp_width[];

unsigned int(32) tile_comp_height[];

unsigned int(16) deg_step_latitude;

unsigned int(16) deg_step longitude;

unsigned int(32) view_tile_num;
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unsigned int(16) priority_view_tile_num;
unsigned int(16) viewport_table[][];
[0191] Newly added datais priority_view_tile_num, and a meaning of the dataisa
quantity of sub-areas that need to be preferably displayed in the current viewpoint.
Correspondingly, data arrangement in the table viewport_table[][] is modified, and a
sub-area close to the current viewpoint is placed before a row corresponding to the
current viewpoint, shown as follows:
viewport_table[100][18] ={
1,2,3,4,5,6,7,8,9, 10, 13, 16, 19,0, 0, 0, 0, O,
1,2,3,4,56,7,8,9,12,15,18, 21,0, 0, 0, 0, O,

14, 15, 26, 27, 13, 6, 16, 28, 36, 25, 5, 7, 35,37, 0,0, 0, O,

}
[0192] As shown in the table, corresponding to the viewpoint located at a visual

angle with alatitude of 0° and alongitude of 150°shown in FIG. 9, datain the tableis
changed to 14, 15, 26, 27, 13, 6, 16, 28, 36, 25, 5, 7, 35, 37, 0, 0, O, 0, numbers of sub-
areasrelatively closeto the viewpoint: 14, 15, 26, 27 are placed in the front, numbers of
sub-areasrelatively far away from the viewpoint: 13, 6, 16, 28, 36, 25 are placed in the
middle, and numbers of farthest sub-areas: 5, 7, 35, 37 are placed behind. A sub-area
close to the viewpoint is preferably displayed, and a sub-arearelatively far away from
the viewpoint is not preferably displayed, and may be secondarily displayed. An
advantage of the foregoing operation isthat when not all bitstreams of all sub-areas can
be obtained or need to be obtained due to some reasons (for example, an instable
network), a sub-area close to the viewpoint may be preferably obtained for preferably
display, and image data of a sub-areathat is not preferably displayed is discarded.
[0193] After theforegoing server performs pre-encoding processing, encoding, and
encapsul ation, the terminal may obtain an encapsulated bitstream for decoding display.
Therefore, as shown in FIG. 10, the method in this embodiment of this application may
further include the following steps.
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[0194] 101. The termina determines location information of each sub-area of a
panorama image.

[0195] In apossibleimplementation, the terminal may receivefirst information sent
by the server, where the first information includes a track of each sub-area of the
panorama image and a bitstream of each sub-area, and the track includes location
information of all sub-areas of the panorama image. The terminal obtains location
information of each sub-areain the panoramaimage through parsing based on the track.
The track may be a track of the combined image in the foregoing manner 1, and the
terminal may parse location information of all the sub-areas by parsing syntax defined
in RectRegionPacking(i) in the track of the combined image.

[0196] Alternatively, for the location information of the sub-area, the terminal may
store, according to the foregoing manner 2 in which the location information of the sub-
area is stored, location information of each sub-area in atrack corresponding to each
sub-area, namely, tiletrack. The terminal may obtain location information of the current
sub-area by parsing an area defined in SubPictureCompositionBox in each tile track.
[0197] Alternatively, the terminal may receive an MPD sent by the server, where
the MPD includes the location information of each sub-area, or the MPD includes an
address of a private file, and the private file includes the location information of each
sub-area. The terminal parses the MPD to obtain the location information of each sub-
area.

[0198] Alternatively, the termina may first obtain a bitstream corresponding to
each sub-area, and the location information of the sub-area exists in an SEl
corresponding to the sub-area. In other words, when requesting a required bitstream of
the sub-area, the terminal may obtain the location information of the sub-area based on
the SEI in the bitstream.

[0199] 102. The terminal determines, based on the determined location information
of each sub-area, location information of a sub-area covered by a current visual angle
in the panorama image.

[0200] For example, the terminal may obtain the location information of the sub-
area covered by the current visual anglein the panoramaimage according to amatching
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rel ationship between avisual angle and the location information of the sub-areacovered
by the visual angle.

[0201] 103. Theterminal determines afirst sampling interval of the sub-area.
[0202] The termina may determine a preset sampling interval asthe first sampling
interval, or the termina receives the first sampling interval from the server, or the
terminal may obtain the first sampling interval based on location information of each
sub-area that is received from the server. In other words, a preset calculation rule may
exist between the location information of each sub-area and the first sampling interval,
so asto obtain afirst sampling interval corresponding to each sub-area. The calculation
rule may be a ratio of a size in the location information of the sub-area in the source
Image to a size in the location information of the sub-area in the combined image,
namely, the first sampling interval.

[0203] 104. The terminal obtains, based on the determined location information of
the sub-area covered by the current visual angle, a bitstream corresponding to the sub-
area covered by the current visual angle.

[0204] If bitstreams of al the sub-areas are stored locally in the terminal, the
terminal may directly obtain, from a memory of the terminal, a bitstream of a sub-area
covered by the current visual angle.

[0205] Alternatively, the terminal requests, from the server, to obtain the bitstream
corresponding to the sub-area covered by the current visual angle. For example, the
terminal may send information indicating the current visual angle to the server. The
server may obtain, based on the current visual angle and location information of a sub-
areathat can be covered by the current visual angle, the sub-area covered by the current
visual angle, and then send the bitstream that is corresponding to the sub-area covered
by the current visual angle and that is required by the terminal to the terminal. For
example, the server may send, to the terminal, a bitstream obtained after to-be-
transmitted sub-area bitstreams are combined. Alternatively, after obtaining, based on
the current visual angle and the location information of the sub-area covered by the
current visual angle, the sub-area covered by the current visual angle, the termina may
send anumber of the sub-area covered by the current visual angle to the server, and the
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server may send, based on the number, a bitstream of the sub-area required by the
terminal to the terminal. Alternatively, the termina may obtain, from the server
according to a protocol preset by the terminal and the server, the bitstream
corresponding to the sub-area covered by the current visual angle, where the protocol
includes a correspondence between a visua angle and a sub-area covered by the visua
angle. A manner in which the terminal obtains the required bitstream is not limited in
this application.

[0206] 105. The terminal decodes the bitstream to obtain an image of the sub-area
covered by the current visual angle.

[0207] Because the server performs horizontal division, vertical division, and
vertical downsampling processing on the longitude-latitude map, namely, performs de-
redundancy processing on a pixel in the sub-area, so that pixel redundancy of ato-be-
transmitted sub-area is reduced and a pixel value is reduced. For a decoding end
terminal, when a bitstream of a sub-area covered by a current visual angle is obtained,
arequirement for the decoding capability may be reduced and complexity of decoding
is reduced, thereby improving a decoding speed.

[0208] 106. The termina resamples the decoded image based on the determined
location information of the sub-area covered by the current visual angle and the first
sampling interval.

[0209] 107. The terminal plays the resampled image.

[0210] Asshownin FIG. 11, it is assumed that a sub-area corresponding to avisual
angle that the user requests to display is shown in (d) of FIG. 11. Based on arequired
sub-area obtained through calculation as shown in (b) of FIG. 11, the terminal may
obtain, based on a correspondence between a number of the sub-area and a bitstream, a
bitstream corresponding to the required sub-area, including sub-bitstreams numbered 1,
3, 4,5, 6, 15, 19, 20, 21, 22, 23, 24, 34, 35, 36, and 37 as shown in (c) of FIG. 11.
Further, after decoding the sub-bitstreams, the terminal may resample the decoded
image based on the location information and the first sampling interval, and play the
resampled image as shown in (d) of FIG. 11.

[0211] The foregoing pre-encoding processing, encoding, and terminal part are
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described by using an example in which a 2D longitude-latitude map is used. This
embodiment of this application may be further used for an encoding and transmission
process of a 3D longitude-latitude map, and two channels of signals of a sequence of
the 3D longitude-latitude map may be separately processed. It may be understood that,
when a 3D visua effect needs to be presented, a photographing device that
communicates with the server may include two groups, one group of photographing
devices is configured to obtain a panorama video of aleft eye, and the other group of
photographing devices is configured to obtain a panorama video of aright eye. In this
way, sub-area division of the 3D longitude-latitude map may be shown in FIG. 12. The
longitude-latitude map of the left eye is the upper half of FIG. 12, and the longitude-
latitude map of the right eye is the lower half of FIG. 12. The longitude-latitude map
corresponding to the left eye may be spliced with the longitude-latitude map
corresponding to the right eye, to be one longitude-latitude map, or may be separated
from each other, to be two longitude-latitude maps. The server may separate the
longitude-latitude map corresponding to the left eye from the longitude-latitude map
corresponding to theright eye, so asto perform horizontal division and vertical division
on the longitude-latitude map corresponding to the left eye, and perform horizontal
division and vertical division on the longitude-latitude map corresponding to the right
eye.

[0212] In the 3D longitude-latitude map, for the horizontal division of the left-eye
longitude-latitude map, refer to an implementation of step 401; for the horizonta
division of theright-eye longitude-latitude map, also refer to the implementation of step
401. Details are not described herein again.

[0213] In the 3D longitude-latitude map, for the vertical division of the left-eye
longitude-latitude map, refer to an implementation of step 402; for the vertical division
of the right-eye longitude-latitude map, aso refer to the implementation of step 402.
Details are not described herein again.

[0214] In the 3D longitude-latitude map, for sampling of each sub-area of the left-
eye longitude-latitude map, refer to implementations of step 404 and step 405; for
sampling of each sub-area of the right-eye longitude-latitude map, aso refer to
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implementations of step 404 and step 405. Details are not described herein again.
[0215] Therefore, 42 sub-areas arefinally obtained in theleft-eyelongitude-latitude
map, and 42 sub-areas are obtained in the right-eye longitude-latitude map, and a total
of 84 sub-areas are obtained.

[0216] In the 3D longitude-latitude map, there may be a plurality of manners for
encoding each sub-area in an image obtained after division and sampling, and three
possible manners are listed herein. In afirst manner, each sub-areais used as one sub-
picture, divided from an original image, and each sub-picture sequenceisindependently
encoded to generate 84 sub-bitstreams. In a second manner, divided sub-area mode
encoding (supported by an HEV C standard) is performed on an entireimage to generate
a single bitstream for storage, or the single bitstream is divided to obtain 84 sub-
bitstreams for storage. In a third manner, sub-areas in a same location of the left-eye
longitude-latitude map and the right-eye longitude-latitude map are used as one group
of sub-areas, and after image splicing is performed, the | eft-eye longitude-latitude map
and the right-eye longitude-latitude map are separately encoded to generate 42 sub-
bitstreams.

[0217] For an encapsulation process, refer to the foregoing manner 1 to manner 5.
Details are not described herein again.

[0218] For a 3D longitude-latitude map video, a difference between a process in
which the terminal decodes video content and that in the 2D longitude-latitude map is
as follows: location information of the sub-area covered by the current visua angle
herein includes location information of a left-eye image sub-area and location
information of aright-eye image sub-area.

[0219] Bitstreams of the sub-area covered by the current visua angle include
bitstreams of sub-areas in the left-eye longitude-latitude map and bitstreams of sub-
areas in the right-eye longitude-latitude map. A value of the current visual angle may
be a viewpoint value of the left eye or a viewpoint value of the right eye. This is not
limited herein. During resampling, an image of a sub-area covered by a left eye in a
current visual angle is resampled, and an image of a sub-area covered by aright eyein
the current visual angle is resampled, and a required left eye sub-area and a required
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right eye sub-area are rendered and displayed.

[0220] Theforegoing method process may further be applied to alongitude-latitude
map of a 360-degree panoramavideo, or apart of the longitude-latitude map of the 360-
degree panoramavideo image. For example, adivision manner of the longitude-latitude
map may further be applied to division of a longitude-latitude map of a 180° half-
panorama video image. The 180° half-panorama video is a panorama video whose
longitude range is 180° and contains half of the content of the panorama video.

[0221] As shown in (a) of FIG. 13, for a horizontal divison manner of the
longitude-latitude map of the 180° half-panorama video, refer to the foregoing step 401.
For vertical division, different from a possible implementation of the foregoing step
402, a sub-picture in alatitude range from —90° to —60° and a sub-picture in alatitude
range from 60° to 90° may not be vertically divided, to retain a single sub-area; for a
sub-picture in a latitude range from —60° to —30° and a sub-picture in a latitude range
from 30° to 60°, the sub-picture is vertically divided by using a longitude of 60° as a
vertical division interval, to obtain three sub-areas; and for a sub-picture in a latitude
range from —30° to 0° and a sub-picture in a latitude range from 0° to 30°, the sub-
picture is vertically divided by using a longitude of 30° as a vertical division interval,
to obtain six sub-areas. In this way, sub-area division of the longitude-latitude map of
the entire 180° half-panorama video is completed, and a total of 20 sub-areas are
obtained.

[0222] A sub-area of the longitude-latitude map of the 180° half-panorama video
may also be downsampled and encoded, which may be the same asthat in the foregoing
implementation of step 404. A difference from the foregoing implementation of step
405 may be asfollows: (a) in FIG. 13 is used as an example, and for a sub-picturein a
latitude range from —90° to —60° and in alatitude range from 60° to 90°, downsampling
is performed in a horizontal direction instead of a vertica direction, and a scaling
coefficient is 1/6; for asub-picturein alatitude range from —60° to —30° and in alatitude
range from 30° to 60°, similarly, downsampling is performed in a horizontal direction
instead of a vertical direction, and a scaling coefficient is 1/2; for a sub-picture in a
latitude range from —30° to 0° and in a latitude range from 0° to 30°, no scaling is
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performed. A finally obtained scaled image is shown in (b) of FIG. 13.

[0223] The foregoing sub-area division manner of the longitude-latitude map of the
180° half-panorama video may aso be applied to sub-area division of a longitude-
latitude map of a 3D 180° half-panorama video. Similar to that of the 360° panorama
video, the longitude-latitude map of the 3D 180° half-panorama video also includes a
longitude-latitude map of the 180° half-panorama video of aleft eye and a longitude-
latitude map of the 180° half-panoramavideo of aright eye. The longitude-latitude map
of the left eye and the longitude-latitude map of the right eye may be spliced together.
Asshownin FIG. 14, the longitude-latitude map of the left eyeisaleft half part of FIG.
14, and the longitude-latitude map of the right eye is aright half part of FIG. 14. The
server may first separate the longitude-latitude map of the left eye from the longitude-
latitude map of theright eye, as shown by adashed linein FIG. 14. Then the longitude-
latitude map of the left eyeisdivided according to the division manner of the longitude-
latitude map of the 180° half-panorama video, and the longitude-latitude map of the
right eyeis also divided according to the division manner of the longitude-latitude map
of the 180° half-panorama video, to finally obtain 20 sub-areas corresponding to the
longitude-latitude map of theleft eye, and 20 sub-areas corresponding to the longitude-
latitude map of theright eye, in total of 40 sub-areas.

[0224] In the foregoing process, the server may obtain, based on a video signal
photographed by the photographing device, alongitude-latitude map corresponding to
apanoramavideo or a half-panoramavideo. In this embodiment of this application, the
server may further provide a method for directly dividing a spherical panorama signal
to obtain image sub-areas. Because a source image is a spherical signa map, or is
referred to as a sphere map, a bitstream encapsulation manner and a sub-area division
manner are also change. In this embodiment, a signal location in a spherical areais
specified by using a latitude and a longitude, where a specified longitude range is O to
360°, and alatitude range is—90° to 90° (a negative number represents a south latitude,
and a positive number represents a north latitude).

[0225] Therefore, the embodiments of this application provide animage processing
method. As shown in FIG. 15, the method includes the following steps.
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[0226] 1501. A server performs horizontal division on a sphere map of a to-be-
processed image, where adivision location of the horizontal divisionisapreset latitude.
[0227] For example, the server may separately draw lines of latitude at a latitude —
60°, alatitude—30°, alatitude 0°, alatitude 30°, and alatitude 60° in aspherical surface,
to horizontally divide the sphere map, as shown in (a) of FIG. 16.

[0228] 1502. The server performs vertical division on the sphere map of the to-be-
processed image, where a division location of the vertical division is determined by a
latitude, there are at least two types of vertical division intervalsin an area formed by
adjacent division locations of the horizontal division, and the vertical division interval
is adistance between adjacent division locations of the vertical division, to obtain each
sub-area of the longitude-latitude map.

[0229] For example, in the sphere map, for aspherical areain alatitude range from
—90° to —60° and in alatitude range from 60° to 90°, a longitude of 120° may be used
as a vertical division interval to verticaly divide the sphere map to obtain three
spherical sub-areas; for a spherical areain alatitude range from —60° to —30° and in a
latitude range from 30° to 60°, alongitude of 60° is used as a vertical division interva
to vertically divide the sphere map to obtain six spherical sub-areas; for aspherical area
in alatitude range from —30° to 0° and in alatitude range from 0° to 30°, alongitude of
30° isused as a vertical division interval to vertically divide the sphere map to obtain
12 spherical sub-areas. In this way, atotal of 42 sub-areas are obtained after sub-area
division of the entire sphere map is completed, as shown in (a) of FIG. 16.

[0230] 1503. The server samples an image of each sub-area

[0231] The server may first map the image of the sub-area to a two-dimensional
planar image based on a preset size, so as to sample each sub-area of the longitude-
latitude map at afirst sampling interval and a second sampling interval.

[0232] An implementation in which a three-dimensiona sphere map is mapped to
atwo-dimensional longitude-latitude map may be: evenly sampling, a a preset height
inavertical direction, an image of a sub-area obtained after the sphere map is divided,
and evenly sampling theimage of the sub-areaat apreset width in ahorizontal direction.
Then the image of each sub-area obtained after even sampling is performed may be
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sampled inahorizontal direction at thefirst sampling interval, and the image of the sub-
areais sampled in avertical direction at the second sampling interval.

[0233] For example, image signal mapping is performed on al sub-areasin (a) of
FIG. 16 that are corresponding to sub-areas on the sphere map, so that each sub-areaon
the sphere map is corresponding to a mapped image, namely, a sub-area in a two-
dimensional longitude-latitude map, and downsampling is performed on the longitude-
latitude map. There are many methods for mapping a spherical signal to an image of a
sub-area, and this is not limited herein. One manner may be as follows. For each
spherical sub-areain alatitude direction, the spherical signa is evenly mapped based
on a preset height of an image in the sub-area in (b) of FIG. 16, and evenly mapping
may be understood as evenly sampling. In alongitude direction, for asub-spherical area
in a latitude range from —90° to —60° and in a latitude range from 60° to 90°, the
spherical signal is mapped after being downsampled in 1/4 of a sampling rate in a
latitude direction, namely, a scaling coefficient is 1/4; for a sub-spherical area in a
latitude range from —60° to —30° and in a latitude range from 30° to 60°, the spherical
signa is mapped after being downsampled in 1/2 of the sampling rate in the latitude
direction, namely, the scaling coefficient is 1/2; for a sub-spherical area in a latitude
range from—30° to 0° and in alatitude range from 0° to 30°, aspherical signal ismapped
in a same sampling rate in the latitude direction, namely, the scaling coefficient is 1. A
finally obtained sampled image of the longitude-latitude map is shown in (b) of FIG.
16.

[0234] 1504. The server adjusts locations of the sampled sub-areas, so that a
horizontal edge and avertical edge of an image spliced by images of adjusted sub-areas
are respectively aligned, as shown in (c) of FIG. 16. Step 1504 may not be performed.
[0235] 1505. The server encodes atiletile of the spliced image.

[0236] For an implementation of step 1505, refer to step 407. Details are not
described herein again.

[0237] In animage processing method for the sphere map, an encapsul ation manner
for a bitstream of each sub-area may be the same as that in the foregoing step 408, and
various storage manners for location information of a sub-areamay also be the same as
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that in step 408. Differently, when a sub-area is obtained by performing horizontal
division and vertical division on a sphere map of ato-be-processed image, the sampled
sub-areas form a sampled sphere map. The location information includes alocation and
alatitude-longitude range of the sub-areain an image of the sphere map, and alocation
and a size of the sub-area in an image of the sampled sphere map; or the location
information includes a location and a latitude-longitude range of the sub-area in the
image of the sphere map, and alocation and a size of the sub-areain the spliced image.
Variable semantic modification performed on the foregoing sub-area division manner
description is as follows:

[0238] The following semantics are modified in manner 1.

[0239] proj_reg_width[i] and proj_reg_height[i] describe a corresponding latitude-
longitude range of an i™" sub-areain a source image, namely, the sphere map, namely, a
corresponding latitude-longitude range of a sub-areathat isin (b) of FIG. 16 in (a) of
FIG. 16. For example, a latitude-longitude range of a first sub-area in the upper |eft
corner of (b) in FIG. 16is(120°, 30°) in the source image.

[0240] proj_reg top[i] and proj_reg_left[i] describe a corresponding location of a
pixel that isin the left upper corner of the i™ sub-area in the sphere map. Represented
by a longitude and a latitude, the location is a corresponding location of a left upper
point of the sub-areathat isin (b) of FIG. 16 in (a) of FIG. 16. For example, alocation
of the first sub-areais (0°, 90°) in the sphere map.

[0241] The following semantics are modified in manner 2:

[0242] proj_tile_ width and proj_tile_height describe alatitude-longitude range of a
current track in the sphere map, namely, alatitude-longitude range of a current sub-area
in (a) of FIG. 16.

[0243] proj_width and proj_height describe a latitude-longitude range of a sphere
map. For exampl e, alatitude-longitude range of a360° panoramasphereis(360°, 180°).
[0244] For content of the private file tile info.dat in manner 4, semantics are
modified as follows:

[0245] pic_width represents a longitude range of the sphere map.

[0246] pic_height represents alatitude range of the sphere map.
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[0247] tile_pic_width[] is an array representing alongitude range of each sub-area
in the sphere map, and a quantity of elements should be atile_num value.

[0248] tile_pic_height[] isan array representing alatitude range of each sub-areain
the sphere map, and a quantity of elements should be atile_num value.

[0249] The following semantics are modified in manner 5:

[0250] src_pic_width represents a longitude range of the sphere map, namely, a
longitude range of the sphere map in (a) of FIG. 16.

[0251] src_pic_height represents a latitude range of the sphere map, namely, a
latitude range of the sphere map in (a) of FIG. 16.

[0252] src_tile width represents a longitude range of the current sub-area on the
sphere map.

[0253] src_tile _height represents a latitude range of the current sub-area on the
sphere map.

[0254] In this way, in comparison with the even division manner of the longitude-
latitude map in this application, in this uneven division manner and the image scaling
manner, image redundancy is reduced, so that tile-wise encoding and transmission
efficiency can be greatly improved. In addition, a maximum decoding capability
required by a terminal decoder is also reduced, so that a source image with a higher-
resolution is possible to be encoded and transmitted for display in an existing decoding
capability. Even division of 6 x 3 isused as an example, aproportion of pixelsthat need
to betransmitted isup to 55.6%. If aresolution of the sourceimageis4K (4096 x 2048),
a decoding capability of the decoder needs to reach about 4K x 1K. However, in the
method in this application, a proportion of transmitted pixels is up to 25%. If the
resolution of the source image is 4K (4096 x 2048), the decoding capability of the
decoder needs to reach 2K x 1K. In addition, the performance improves a decoding
speed and a playing speed. In the solution of this application, decoding and playing
processing efficiency is higher than that in an even division solution.

[0255] An embodiment of this application further provides an image processing
method, where the method is applied to a server, as shown in FIG. 17A, and includes
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[0256] 17A1. The server stores bitstreams corresponding to images of sub-areas of
a longitude-latitude map or a sphere map of a panorama image, where the sub-areais
obtained by performing horizontal division and vertical division on the longitude-
latitude map or the sphere map of the panoramaimage, where adivision location of the
horizontal division is a preset latitude, a division location of the vertical division is
determined by alatitude, there are at least two types of vertical division intervalsin an
area formed by adjacent division locations of the horizontal division, and the vertical
division interval is a distance between adjacent division locations of the vertical
division.

[0257] 17A2. The server sends, to aterminal, a bitstream of a sub-area covered by
acurrent visua angle in the stored bitstreams that are corresponding to the images of
the sub-areas and that are required by the terminal.

[0258] Before being encoded, the image that is corresponding to the sub-area and
that isstored inthe server issampled in ahorizontal direction at afirst samplinginterval,
where a higher latitude corresponding to the sub-area indicates a larger first sampling
interval, or the image is sampled in a vertical direction at a second sampling interval.
For a specific implementation of sampling, refer to the description in the foregoing
embodiment.

[0259] In other words, the server in this embodiment may store a bitstream
corresponding to an image that is of each sub-area and that is processed by the server
in the foregoing embodiment. Because a sub-area division manner and a sampling
process that are used by the server in the foregoing embodiment to process an image
may reduce occupied bandwidth during bitstream transmission, a requirement of a
decoding end for a decoding capability isreduced, decoding complexity isreduced, and
a decoding speed is improved. In this embodiment, bandwidth occupied by the server
during bitstream transmission is reduced compared with that in the prior art, and a
decoding speed of the terminal isimproved.

[0260] The foregoing mainly describes the solutions provided in the embodiments
of this application from a perspective of interaction between network elements. It may
be understood that, to implement the foregoing functions, each of network elements,
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such asthe server and the terminal, includes a corresponding hardware structure and/or
software module for performing each function. A person skilled in the art should easily
be aware that, in combination with the examples described in the embodiments
disclosed in this specification, units, and algorithms steps may be implemented by
hardware or a combination of hardware and computer software in this application.
Whether afunction is performed by hardware or hardware driven by computer software
depends on particular applications and design constraints of the technical solutions. A
person skilled in the art may use different methods to implement the described functions
for each particular application, but it should not be considered that the implementation
goes beyond the scope of this application.

[0261] In the embodiments of this application, the server and the terminal may be
divided into function modules based on the foregoing method examples. For example,
each function module may be obtained through division for a corresponding function,
or two or more functions may be integrated into one processing module. The integrated
module may be implemented in aform of hardware, or may be implemented in aform
of a software functional module. It should be noted that, in this embodiment of this
application, module division is an example, and is merely alogical function division.
In actual implementation, another division manner may be used.

[0262] When functional modules are divided based on corresponding functions,
FIG. 17 shows a possible schematic structural diagram of a server in the foregoing
embodiment. The server 17 includes a dividing unit 1701, an encoding unit 1702, a
sampling unit 1703, asplicing unit 1704, an encapsulation unit 1705, and atransmission
unit 1706. The dividing unit 1701 may be configured to support the server to perform
step 401 and step 402 in FIG. 4, and the encoding unit 1702 may be configured to
support the server to perform step 403 in FIG. 4 and step 407 in FIG. 7. The sampling
unit 1703 may be configured to support the server to perform step 404 and step 405 in
FIG. 7, the splicing unit 1704 is configured to support the server to perform step 406 in
FIG. 7, and the encapsulation unit 1705 may be configured to support the server to
perform step 408 in FIG. 7. All content related to the steps in the foregoing method
embodiments may be cited in function descriptions of corresponding function modules.
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Details are not described herein.

[0263] When an integrated unit is used, FIG. 18 is a possible schematic structural
diagram of a server in the foregoing embodiment. The server 18 includes a processing
module 1802 and a communications module 1803. The processing module 1802 is
configured to control and manage an action of the server. For example, the processing
module 1802 is configured to perform step 401, step 402, step 403, step 404, step 405,
step 406, step 407, and step 408 in FIG. 4 and/or another process of the technology
described in this specification. The communications module 1803 is configured to
support communication between the server and another network entity, for example,
communication between the server and the terminal. The server may further include a
storage module 1801, configured to store program code and data of the server.

[0264] The processing module 1802 may be a processor or a controller, such as a
central processing unit (Central Processing Unit, CPU), a general-purpose processor, a
digital signal processor (Digital Signal Processing, DSP), an application-specific
integrated circuit (Application-Specific Integrated Circuit, ASIC), a field
progranmable gate array (Field Programmable Gate Array, FPGA), or another
programmable logic device, a transistor logic device, a hardware component, or a
combination thereof. The processor may implement or execute various examplelogical
blocks, modules, and circuits described with reference to content disclosed in this
application. The processor may be a combination of processors implementing a
computing function, for example, a combination of one or more microprocessors, or a
combination of the DSP and amicroprocessor. The communications module 13803 may
be a transceiver, a transceiver circuit, a communications interface, or the like. The
storage module 1801 may be a memory.

[0265] When the processing module 1802 is a processor, the communications
module 1803 isatransceiver, and when the storage module 1801 isamemory, the server
in this embodiment of this application may be a server shownin FIG. 19.

[0266] Asshown in FIG. 19, the server 19 includes a processor 1912, atransceiver
1913, amemory 1911, and a bus 1914. The transceiver 1913, the processor 1912, and
the memory 1911 are connected to each other through the bus 1914. The bus 1914 may

57



10

15

20

25

30

be a peripheral component interconnect (Peripheral Component Interconnect, PCI) bus,
an extended industry standard architecture (Extended Industry Standard Architecture,
EISA) bus, or the like. The bus may be classified into an address bus, a data bus, a
control bus, and the like. For ease of representation, only one thick line is used to
represent the bus in FIG. 19, but this does not mean that there is only one bus or only
one type of bus.

[0267] When functional modules are divided based on corresponding functions,
FIG. 20 shows a possible schematic structural diagram of aterminal in the foregoing
embodiment. The terminal 20 includes an obtaining unit 2001, a decoding unit 2002, a
resampling unit 2003, and a playing unit 2004. The obtaining unit 2001 is configured
to support the terminal to perform step 101, step 102, step 103, and step 104 in FIG. 10.
The decoding unit 2002 is configured to support the terminal to perform step 105 in
FIG. 10. Theresampling unit 2003 is configured to support the terminal to perform step
106 in FIG. 10. The playing unit 2004 is configured to support the terminal to perform
step 107 in FIG. 10. All content related to the steps in the foregoing method
embodiments may be cited in function descriptions of corresponding function modules.
Details are not described herein.

[0268] When an integrated unit is used, FIG. 21 is a possible schematic structural
diagram of aterminal in the foregoing embodiment. A terminal 21 includes a processing
module 2102 and a communications module 2103. The processing module 2102 is
configured to control and manage an action of the terminal. For example, the processing
module 2102 is configured to support the terminal to perform step 101 to step 106 in
FIG. 10, and/or is configured to perform another process of the technology described
in this specification. The communications module 2103 is configured to support
communication between the terminal and another network entity, for example,
communication between the terminal and the server. The termina may further include
a storage module 2101, configured to store program code and data of the terminal, and
further include a display module 2104, configured to support the terminal to perform
step 107 in FIG. 10.

[0269] The processing module 2102 may be a processor or acontroller, for example,
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may be a CPU, a general-purpose processor, a DSP, an ASIC, an FPGA, or another
programmable logic device, a transistor logic device, a hardware component, or any
combination thereof. The processor may implement or execute various examplelogical
blocks, modules, and circuits described with reference to content disclosed in this
application. The processor may be a combination of processors implementing a
computing function, for example, a combination of one or more microprocessors, or a
combination of the DSP and a microprocessor. The communications modul e 2103 may
be a transceiver, a transceiver circuit, a communications interface, or the like. The
storage module 2101 may be a memory. The display module 2104 may be a display or
the like.

[0270] When the processing module 2102 is a processor, the communications
module 2103 is a transceiver, the storage module 2101 is a memory, and the display
module 2104 is a display, the terminal in this embodiment of this application may be a
termina shown in FIG. 22.

[0271] As shown in FIG. 22, the terminal 22 includes a processor 2212, a
transceiver 2213, amemory 2211, adisplay 2215, and abus 2214. Thetransceiver 2213,
the processor 2212, the display 2215, and the memory 2211 are interconnected through
the bus 2214. The bus 2214 may be a PCI bus, an EISA bus, or the like. The bus may
be classified into an address bus, a data bus, a control bus, and the like. For ease of
representation, only onethick line is used to represent the busin FIG. 22, but this does
not mean that there is only one bus or only one type of bus.

[0272] When functional modules are divided based on corresponding functions,
FIG. 23 shows a possible schematic structural diagram of a server in the foregoing
embodiment. The server 23 includes a storage unit 2301, a transmission unit 2302,
where the storage unit 2301 is configured to support the server to perform step 17Alin
FIG. 17A, and the transmission unit 2302 is configured to support the server to perform
step 17A2 in FIG. 17A. All content related to the steps in the foregoing method
embodiments may be cited in function descriptions of corresponding function modules.
Details are not described herein.

[0273] When an integrated unit is used, FIG. 24 is a possible schematic structural
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diagram of a server in the foregoing embodiment. The server 24 includes a storage
module 2402 and a communications module 2403. The storage module 2402 is
configured to store program code and data of the server. For example, the program is
configured to perform step 17A1 in FIG. 17A, and the communications module 2403
is configured to perform step 17A2 in FIG. 17A.

[0274] When the communications module 2403 is a transceiver, and the storage
module 2401 is a memory, the server in this embodiment of this application may be the
termina shown in FIG. 25.

[0275] As shown in FIG. 25, the server 25 includes a transceiver 2511, a memory
2512, and a bus 2513. The transceiver 2511 and the memory 2512 are interconnected
through the bus 2513. The bus 2513 may be a PCI bus, an EISA bus, or the like. The
bus may be classified into an address bus, a data bus, a control bus, and the like. For
ease of representation, only one thick line is used to represent the bus in FIG. 25, but
this does not mean that there is only one bus or only one type of bus.

[0276] Method or algorithm steps described in combination with the content
disclosed in this application may be implemented by hardware, or may be implemented
by a processor by executing a software instruction. The software instruction may
include a corresponding software module. The software module may be stored in a
random access memory (Random Access Memory, RAM), aflash memory, aread only
memory (Read Only Memory, ROM), an erasable programmable read only memory
(Erasable Progranmable ROM, EPROM), an electrically erasable programmable read
only memory (Electrically EPROM, EEPROM), a register, a hard disk, a mobile hard
disk, a compact disc read-only memory (CD-ROM), or any other form of storage
medium well-known in the art. For example, astorage medium is coupled to a processor,
so that the processor can read information from the storage medium or write
information into the storage medium. Certainly, the storage medium may be a
component of the processor. The processor and the storage medium may be located in
the ASIC. In addition, the ASIC may be located in a core network interface device.
Certainly, the processor and the storage medium may exist in the core network interface
device as discrete components.
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[0277] A person skilled in the art should be aware that in the foregoing one or more
examples, functions described in this application may be implemented by hardware,
software, firmware, or any combination thereof. When the present invention is
implemented by software, the foregoing functions may be stored in acomputer-readable
medium or transmitted as one or more instructions or code in the computer-readable
medium. The computer-readable medium includes a computer storage medium and a
communications medium, where the communications medium includes any medium
that enables a computer program to be transmitted from one place to another. The
storage medium may be any available medium accessible to a general-purpose or
dedicated computer.

[0278] The objectives, technical solutions, and benefits of this application are
further described in detail in the foregoing specific embodiments. It should be
understood that the foregoing descriptions are merely specific embodiments of this
application, but are not intended to limit the protection scope of this application. Any
modification, equivaent replacement or improvement made based on technica

solutions of this application shall fall within the protection scope of this application.
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What is claimed is:

1. An image processing method, wherein the method is applied to a server and
comprises:

performing horizontal division and vertical division on a longitude-latitude map
or asphere map of ato-be-processed image, to obtain sub-areas of the longitude-latitude
map or the sphere map, wherein adivision location of the horizonta divisionisa preset
latitude, adivision location of the vertical division isdetermined by alatitude, there are
at least two types of vertical division intervalsin an area formed by adjacent division
locations of the horizontal division, and the vertical division interval is a distance
between adjacent division locations of the vertical division; and

encoding images of the obtained sub-aress.

2. The method according to clam 1, wherein that the division location of the
vertical division is determined by the latitude comprises. a higher latitude of adivision
location of the vertical division indicates alarger vertical division interval.

3. The method according to claim 1 or 2, wherein before the encoding images of
the obtained sub-areas, the method further comprises:

sampling the image of the sub-area in a horizontal direction at a first sampling
interval, wherein a higher latitude corresponding to the sub-areaindicates a larger first
sampling interval; and

the encoding images of the obtained sub-areas comprises:

encoding images of sampled sub-areas.

4. The method according to claim 3, wherein before the encoding images of the
obtained sub-areas, the method further comprises:

sampling the image of the sub-area in a vertical direction at a second sampling
interval.

5. The method according to claim 3 or 4, wherein when the sub-area is obtained
by performing horizontal division and vertical division on the sphere map of the to-be-

processed image, before the sampling theimage of the sub-areain ahorizontal direction

62



10

15

20

25

30

at afirst sampling interval, the method further comprises:

mapping the image of the sub-area to atwo-dimensional planar image based on a
preset size; and

the sampling the image of the sub-areain ahorizontal direction at afirst sampling
interval comprises:

sampling, at the first sampling interval in a horizontal direction, the two-
dimensional planar image to which the image of the sub-areais mapped.

6. The method according to any one of claims 3 to 5, wherein before the encoding
images of sampled sub-areas, the method further comprises:

adjusting locations of the sampled sub-areas, so that a horizontal edge and a
vertical edge of an image spliced by images of adjusted sub-areas are respectively
aligned.

7. The method according to claim 6, wherein the encoding images of sampled sub-
areas comprises:

encoding atile (tile) of the spliced image.

8. The method according to any one of claims 1 to 7, wherein after the encoding
Images of the obtained sub-areas, the method further comprises:

independently encapsulating bitstreams corresponding to the encoded images of
the sub-areas, and encoding location information of the sub-areas, wherein the encoded
location information of all the sub-areas and the bitstreams of all the sub-areas exist in
a same track; or the encoded location information and a bitstream of each sub-area
respectively exist in atrack of the location information and a track of the bitstream; or
the encoded location information of all the sub-areas exists in a media presentation
description (MPD); or the encoded location information of all the sub-areas existsin a
private file, and an address of the private file existsin an MPD; or the encoded location
information of each sub-area exists in supplemental enhancement information (SEI) of
abitstream of each sub-area.

9. The method according to claim 8, wherein when the sub-area is obtained by
performing horizontal division and vertical division on the longitude-latitude map of
the to-be-processed image, the sampled sub-areas form a sampled longitude-latitude
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map, and the location information comprises alocation and a size of the sub-areain the
longitude-latitude map, and a location and a size of the sub-area in the sampled
longitude-latitude map; or the location information comprises a location and a size of
the sub-area in the longitude-latitude map, and a location and a size of the sub-areain
the spliced image; or when the sub-area is obtained by performing horizontal division
and vertical division on the sphere map of the to-be-processed image, the sampled sub-
areas form a sampled sphere map, the location information comprises alocation and a
latitude-longitude range of the sub-area in an image of the sphere map, and alocation
and a size of the sub-area in an image of the sampled sphere map; or the location
information comprises a location and a latitude-longitude range of the sub-areain the
Image of the sphere map, and alocation and a size of the sub-areain the spliced image.

10. The method according to clam 8 or 9, wherein the private file further
comprises information used to represent a correspondence between a user viewpoint
and a number of a sub-area covered by avisual angle of the user viewpoint.

11. The method according to any one of claims 8 to 10, wherein the private file
further comprises information used to represent a quantity of sub-areas that need to be
preferably displayed in a sub-area covered by the visua angle of the user, information
about anumber of the sub-areathat needsto be preferably displayed, information about
anumber of a sub-areathat is secondarily displayed, and information about a number
of asub-areathat is not displayed.

12. The method according to any one of claims 1 to 11, wherein the longitude-
latitude map comprises a longitude-latitude map corresponding to a left eye and a
longitude-latitude map corresponding to aright eye;

before the performing horizontal division and vertical division on a longitude-
latitude map or a sphere map of ato-be-processed image, the method further comprises:

separating the longitude-latitude map corresponding to the left eye from the
longitude-latitude map corresponding to the right eye; and

the performing horizontal division and vertical division on a longitude-latitude
map or a sphere map of ato-be-processed image comprises:

performing the horizontal division and the vertical division on the longitude-
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latitude map corresponding to the left eye, and performing the horizontal division and
the vertical division on the longitude-latitude map corresponding to the right eye.

13. The method according to any one of claims 9 to 12, wherein the method further
comprises:

sending, to aterminal, the bitstreams corresponding to the encoded images of the
sub-areas; or

receiving visual angle information sent by the terminal, obtaining, based on the
visua angle information, a sub-area corresponding to the visual angle information, and
sending a bitstream of the sub-area corresponding to the visual angle information to the
terminal; or

receiving a number of a sub-area that is sent by the terminal, and sending a
bitstream corresponding to the number of the sub-areato the terminal.

14. The method according to any one of claims 1 to 13, wherein

the longitude-latitude map is a longitude-latitude map of a 360-degree panorama
video image, or a part of the longitude-latitude map of the 360-degree panorama video
image; or

the sphere map is a sphere map of a 360-degree panorama video image, or a part
of the sphere map of the 360-degree panorama video image.

15. An image processing method, wherein the method is applied to atermina and
comprises:

determining location information of each sub-area of a panoramaimage;

determining, based on the determined location information of each sub-area,
location information of a sub-area covered by a current visua angle in the panorama
image;

determining afirst sampling interval of the sub-area;

obtaining, based on the determined location information of the sub-area covered
by the current visual angle, a bitstream corresponding to the sub-area covered by the
current visual angle;

decoding the bitstream to obtain an image of the sub-area covered by the current
visual angle; and

65



10

15

20

25

30

resampling the decoded image based on the determined location information of
the sub-area covered by the current visual angle and the first sasmpling interval, and
playing the resampled image.

16. The method according to clam 15, wherein the determining location
information of each sub-area of a panoramaimage comprises:

receiving first information sent by a server, wherein the first information
comprises atrack of each sub-area of the panoramaimage and a bitstream of each sub-
area, and the track comprises location information of all sub-areas of the panorama
image; and

obtaining the location information of each sub-area in the panorama image based
on the track.

17. The method according to clam 15, wherein the determining location
information of each sub-area of a panoramaimage comprises:

receiving a media presentation description (MPD) sent by a server, wherein the
MPD comprises the location information of each sub-area, or the MPD comprises an
address of a private file, and the private file comprises the location information of each
sub-area; and

parsing the MPD to obtain the location information of each sub-area.

18. The method according to claim 15, wherein the location information of the
sub-area exists in supplemental enhancement information (SEI) of a bitstream
corresponding to the sub-area.

19. The method according to any one of claims 15 to 18, wherein the obtaining a
bitstream corresponding to the sub-area covered by the current visual angle comprises:

obtaining, from amemory of the terminal, the bitstream corresponding to the sub-
area covered by the current visual angle; or

reguesting, from the server, to obtain the bitstream corresponding to the sub-area
covered by the current visual angle.

20. The method according to claim 19, wherein the requesting, from the server, to
obtain the bitstream corresponding to the sub-area covered by the current visual angle
comprises:
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sending information indicating the current visual angle to the server, and receiving
the bitstream that is corresponding to the sub-area covered by the current visual angle
and that is sent by the server; or

obtaining, from the server according to a protocol preset by the termina and the
server, the bitstream corresponding to the sub-area covered by the current visual angle,
wherein the protocol comprises a correspondence between avisual angle and a sub-area
covered by the visual angle.

21. The method according to any one of claims 16 to 20, wherein the determining
afirst sampling interval of the sub-area comprises:

determining a preset sampling interval asthe first sampling interval; or

receiving the first sampling interval from the server; or

obtaining the first sampling interval based on the location information of each sub-
areathat is received from the server.

22. An image processing method, wherein the method is applied to a server and
comprises:

storing bitstreams corresponding to images of sub-areas of a longitude-latitude
map or a sphere map of a panorama image, wherein the sub-area is obtained by
performing horizontal division and vertical division on the longitude-latitude map or
the sphere map of the panorama image, wherein a division location of the horizontal
divisionisapreset |atitude, adivision location of the vertical division is determined by
alatitude, there are at least two types of vertical division intervalsin an areaformed by
adjacent division locations of the horizontal division, and the vertical division interval
Is adistance between adjacent division locations of the vertical division; and

sending, to aterminal, a bitstream of a sub-area covered by a current visual angle
in the stored bitstreams that are corresponding to the images of the sub-areas and that
are required by the terminal.

23. The method according to claim 22, wherein before being encoded, the image
that is corresponding to the sub-area and that is stored in the server is sampled in a
horizontal direction at afirst sampling interval, wherein ahigher | atitude corresponding
to the sub-areaindicates alarger first sampling interval; or
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theimage is sampled in avertical direction at a second sampling interval.

24. A server, comprising:

adividing unit, configured to perform horizontal division and vertical division on
a longitude-latitude map or a sphere map of a to-be-processed image, to obtain sub-
areas of the longitude-latitude map or the sphere map, wherein a division location of
the horizontal division isapreset latitude, adivision location of the vertical divisionis
determined by alatitude, there are at least two types of vertical division intervalsin an
area formed by adjacent division locations of the horizontal division, and the vertical
division interva is a distance between adjacent division locations of the vertical
division; and

an encoding unit, configured to encode images of the obtained sub-areas.

25. The server according to claim 24, wherein that the division location of the
vertical division is determined by the latitude comprises: a higher latitude of adivision
location of the vertical division indicates alarger vertical division interval.

26. The server according to claim 24 or 25, further comprising a sampling unit,
configured to:

sample the image of the sub-area in a horizontal direction at a first sampling
interval, wherein a higher latitude corresponding to the sub-areaindicates a larger first
sampling interval; and

the encoding unit is configured to:

encode images of sampled sub-areas.

27. The server according to claim 26, wherein the sampling unit is further
configured to:

sample the image of the sub-area in a vertical direction at a second sampling
interval.

28. The server according to claim 26 or 27, wherein the sampling unit is further
configured to:

map the image of the sub-areato atwo-dimensional planar image based on apreset
Size; and

sample, at the first sampling interval in ahorizontal direction, the two-dimensional
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planar image to which the image of the sub-areais mapped.

29. The server according to any one of claims 26 to 28, further comprising a
splicing unit, configured to:

adjust locations of the sampled sub-areas, so that a horizontal edge and a vertical
edge of an image spliced by images of adjusted sub-areas are respectively aligned.

30. The server according to claim 29, wherein the encoding unit is configured to:

encode atile (tile) of the spliced image.

31. The server according to any one of claims 24 to 30, further comprising an
encapsul ation unit, configured to:

independently encapsulate bitstreams corresponding to the encoded images of the
sub-areas, and encode location information of the sub-areas, wherein the encoded
location information of all the sub-areas and bitstreams of all the sub-areas exist in a
same track; or the encoded location information and a bitstream of each sub-area
respectively exist in atrack of the location information and a track of the bitstream; or
the encoded location information of all the sub-areas exists in a media presentation
description (MPD); or the encoded location information of all the sub-areas existsin a
privatefile, and an address of the private file existsin an MPD; or the encoded location
information of each sub-area exists in supplemental enhancement information (SEI) of
abitstream of each sub-area.

32. The server according to claim 31, wherein when the sub-area is obtained by
performing horizontal division and vertical division on the longitude-latitude map of
the to-be-processed image, the sampled sub-areas form a sampled longitude-latitude
map, and the location information comprises alocation and a size of the sub-areain the
longitude-latitude map, and a location and a size of the sub-area in the sampled
longitude-latitude map; or the location information comprises a location and a size of
the sub-area in the longitude-latitude map, and a location and a size of the sub-areain
the spliced image; or when the sub-area is obtained by performing horizontal division
and vertical division on the sphere map of the to-be-processed image, the sampled sub-
areas form a sampled sphere map, the location information comprises alocation and a
latitude-longitude range of the sub-area in an image of the sphere map, and alocation
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and a size of the sub-area in an image of the sampled sphere map; or the location
information comprises a location and a latitude-longitude range of the sub-areain the
Image of the sphere map, and alocation and a size of the sub-areain the spliced image.

33. The server according to clam 31 or 32, wherein the private file further
comprises information used to represent a correspondence between a user viewpoint
and a number of a sub-area covered by avisual angle of the user viewpoint.

34. The server according to clam 32 or 33, wherein the private file further
comprises information used to represent a quantity of sub-areas that need to be
preferably displayed in a sub-area covered by the visua angle of the user, information
about anumber of the sub-areathat needsto be preferably displayed, information about
anumber of a sub-areathat is secondarily displayed, and information about a number
of asub-areathat is not displayed.

35. The server according to any one of claims 24 to 34, wherein the longitude-
latitude map comprises a longitude-latitude map corresponding to a left eye and a
longitude-latitude map corresponding to aright eye; and

the dividing unit is configured to:

separate the longitude-latitude map corresponding to the left eye from the
longitude-latitude map corresponding to the right eye; and

perform the horizontal division and the vertical division on the longitude-latitude
map corresponding to the left eye, and perform the horizontal division and the vertical
division on the longitude-latitude map corresponding to the right eye.

36. The server according to any one of claims 32 to 35, further comprising a
transmission unit, configured to:

send, to aterminal, the bitstreams corresponding to the encoded images of the sub-
areas; or

receive visua angle information sent by the terminal, obtain, based on the visual
angle information, a sub-area corresponding to the visual angle information, and send
abitstream of the sub-area corresponding to the visual angle information to theterminal;
or

receive a number of a sub-area that is sent by the terminal, and send a bitstream
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corresponding to the number of the sub-areato the terminal.

37. The server according to any one of claims 24 to 36, wherein

the longitude-latitude map is a longitude-latitude map of a 360-degree panorama
video image, or a part of the longitude-latitude map of the 360-degree panorama video
Image; or

the sphere map is a sphere map of a 360-degree panorama video image, or a part
of the sphere map of the 360-degree panorama video image.

38. A terminal, comprising:

an obtaining unit, configured to determine location information of each sub-area
of a panoramaimage, wherein

the obtaining unit is further configured to: determine, based on the determined
location information of each sub-area, location information of a sub-area covered by a
current visual angle in the panorama image; and determine a first sampling interval of
the sub-area; and

the obtaining unit is further configured to obtain, based on the determined location
information of the sub-area covered by the current visual angle, a bitstream
corresponding to the sub-area covered by the current visual angle;

adecoding unit, configured to decode the bitstream to obtain an image of the sub-
area covered by the current visual angle;

a resampling unit, configured to resample the decoded image based on the
determined location information of the sub-area covered by the current visual angle and
the first sasmpling interval; and

aplaying unit, configured to play the resampled image.

39. The terminal according to claim 38, wherein the obtaining unit is configured
to:

receive first information sent by a server, wherein the first information comprises
atrack of each sub-area of the panoramaimage and a bitstream of each sub-area, and
the track comprises location information of all sub-areas of the panoramaimage; and

obtain the location information of each sub-area in the panoramaimage based on
the track.
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40. The terminal according to claim 38, wherein the obtaining unit is configured
to:

receive amedia presentation description (MPD) sent by aserver, wherein the MPD
comprises the location information of each sub-area, or the MPD comprises an address
of a private file, and the private file comprises the location information of each sub-
area; and

the obtaining unit is further configured to: parse the MPD to obtain the location
information of each sub-area.

41. The terminal according to claim 38, wherein the location information of the
sub-area exists in supplemental enhancement information (SEI) of a bitstream
corresponding to the sub-area.

42. The terminal according to any one of claims 38 to 41, wherein the obtaining
unit is configured to:

obtain, from amemory of theterminal, the bitstream corresponding to the sub-area
covered by the current visual angle; or

request, from the server, to obtain the bitstream corresponding to the sub-area
covered by the current visual angle.

43. The terminal according to claim 42, wherein the obtaining unit is configured
to:

send information indicating the current visual angle to the server, and receive the
bitstream that is corresponding to the sub-area covered by the current visual angle and
that is sent by the server; or

obtain, from the server according to aprotocol preset by theterminal and the server,
the bitstream corresponding to the sub-area covered by the current visual angle, wherein
the protocol comprises a correspondence between avisual angle and a sub-area covered
by the visual angle.

44. The terminal according to any one of claims 39 to 43, wherein the obtaining
unit is configured to:

determine a preset sampling interval as the first sasmpling interval; or

receive the first sampling interval from the server; or
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obtain the first sampling interval based on the location information of each sub-
areathat is received from the server.

45. A server, comprising:

astorage unit, configured to store bitstreams corresponding to images of sub-areas
of alongitude-latitude map or a sphere map of a panoramaimage, wherein the sub-area
is obtained by performing horizontal division and vertical division on the longitude-
latitude map or the sphere map of the panoramaimage, wherein a division location of
the horizontal division is apreset latitude, adivision location of the vertical divisionis
determined by alatitude, there are at least two types of vertical division intervalsin an
area formed by adjacent division locations of the horizontal division, and the vertical
division interva is a distance between adjacent division locations of the vertical
division; and

a transmission unit, configured to send, to a terminal, a bitstream of a sub-area
covered by a current visual angle in the stored bitstreams that are corresponding to the
images of the sub-areas and that are required by the terminal.

46. The server according to claim 45, wherein before being encoded, the image
that is corresponding to the sub-area and that is stored in the server is sampled in a
horizontal direction at afirst sampling interval, wherein ahigher | atitude corresponding
to the sub-areaindicates alarger first sampling interval; or

theimageis sampled in a vertical direction at a second sampling interval.

73



