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DATA PROCESSING METHOD AND APPARATUS

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to International Application No.
PCT/CN2017/109798, filed on November 7, 2017, the entire contents of which are

incorporated herein by reference.

TECHNICAL FIELD

[0002] The present disclosure generally relates to the field of data processing and, more
particularly, to a data processing method, a communication method, and a data-processing

apparatus.

BACKGROUND

[0003] In conventional technologies, an unmanned aerial vehicle (UAV) can perform tasks
such as inspection and detection, and can send the captured data such as image data to a
ground-based terminal, e.g., a ground-based control terminal. The ground-based control
terminal can receive the captured data from the UAV and send the data to a server. A remote
terminal can establish a communication connection with the server and receive the data in

real time, such as watching a video reproduced from the image data in real time.

[0004] However, a network condition between the ground-based terminal and the server
varies from time to time. When the network condition is poor, the ground-based terminal
cannot smoothly send the data obtained from the UAV to the server. As a result, delays, lags,
or the like may happen on the data such as the image data displayed on the remote terminal,

and a user experience may be poor.
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SUMMARY

[0005] In one aspect, the present disclosure provides a data processing method. The data
processing method includes receiving a first data stream from a data source, where the first
data stream is obtained by encoding original data according to a first encoding parameter;
decoding the first data stream to obtain the original data; determining, at a data-processing
apparatus remote from the data source, a second encoding parameter according to one or
more factors that are associated with the data-processing apparatus; and encoding the original

data to obtain a second data stream according to the second encoding parameter.

[0006] Another aspect of the present disclosure provides another data processing method
including obtaining source data stream from a data source, decoding the source data stream to
obtain decoded data, and encoding the decoded data and auxiliary information to obtain

combined data.

[0007] Another aspect of the present disclosure provides a communication method
including obtaining an address segment from a receiving device, obtaining a communication
address according to the address segment and locally stored authentication information; and

communicating with the receiving device according to the communication address.

[0008] Another aspect of the present disclosure provides a data-processing apparatus
including a processor and a memory storing instructions. The instructions, when executed by
the processor, cause the processor to receive a first data stream from a data source, the first
data stream being obtained by encoding original data according to a first encoding parameter;
decode the first data stream to obtain the original data; determine, at a data-processing
apparatus remote from the data source, a second encoding parameter according to one or
more factors that are associated with the data-processing apparatus; and encode the original

data to obtain a second data stream according to the second encoding parameter.
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[0009] Another aspect of the present disclosure provides another data-processing apparatus
including a processor and a memory storing instructions. The instructions, when executed by
the processor, cause the processor to obtain source data stream from a data source; decode the
source data stream to obtain decoded data; and encode the decoded data and auxiliary

information to obtain combined data.

[0010] Another aspect of the present disclosure provides another data-processing apparatus
including a processor and a memory storing instructions. The instructions, when executed by
the processor, cause the processor to obtain an address segment from a receiving device;
obtain a communication address according to the address segment and locally stored
authentication information; and communicate with the receiving device according to the

communication address.

BRIEF DESCRIPTION OF THE FIGURES

[0011] The following drawings are merely examples for illustrative purposes according to
various disclosed embodiments and are not intended to limit the scope of the present

disclosure.

[0012] FIG. 1 illustrates a schematic diagram showing an application scenario of data

transmission according to various disclosed embodiments of the present disclosure.

[0013] FIG. 2 illustrates a flow chart of an exemplary data processing method according to

various disclosed embodiments of the present disclosure.

[0014] FIG. 3 illustrates a flowchart of another exemplary data processing method

according to various disclosed embodiments of the present disclosure.

[0015] FIG. 4 illustrates a schematic diagram illustrating a determination of an encoding

parameter according to various disclosed embodiments of the present disclosure.
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[0016] FIGs. SA and 5B illustrates schematic diagrams for stored data amount of data
stream stored in a buffer and to be sent, first data amount threshold, and lower limit data

amount threshold according to various disclosed embodiments of the present disclosure.

[0017] FIG. 6 illustrates a schematic view of determining an encoding parameter according
to stored data amount of data stream stored in a buffer and to be sent according to various

disclosed embodiments of the present disclosure.

[0018] FIGs. 7A and 7B illustrates schematic diagrams for stored data amount of data
stream stored in a buffer and to be sent, second data amount threshold, and upper limit data

amount threshold according to various disclosed embodiments of the present disclosure.

[0019] FIG. 8 illustrates another schematic view of determining an encoding parameter
according to stored data amount of data stream stored in a buffer and to be sent according to

various disclosed embodiments of the present disclosure.

[0020] FIG. 9 illustrates a flow chart of another exemplary data processing method

according to various disclosed embodiments of the present disclosure.

[0021] FIG. 10 illustrates a flow chart of another exemplary data processing method

according to various disclosed embodiments of the present disclosure.

[0022] FIG. 11 illustrates a schematic view of example devices involved in the
transmission of a data stream stored in a buffer according to various disclosed embodiments

of the present disclosure.

[0023] FIG. 12 illustrates a tlow chart of an example of a data pushing process according to

various disclosed embodiments of the present disclosure.

[0024] FIG. 13 illustrates a flowchart of an exemplary communication method according to

various disclosed embodiments of the present disclosure.
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[0025] FIG. 14 illustrates a flow chart of another exemplary data processing method

according to various disclosed embodiments of the present disclosure.

[0026] FIG. 15 illustrates a block diagram of an exemplary hardware configuration of an
exemplary data-processing apparatus according to various disclosed embodiments of the

present disclosure.

DETAILED DESCRIPTION

[0027] Technical solutions of the present disclosure will be described with reference to the
drawings. It will be appreciated that the described embodiments are part rather than all of the
embodiments of the present disclosure. Other embodiments conceived by those having
ordinary skills in the art on the basis of the described embodiments without inventive efforts

should fall within the scope of the present disclosure.

[0028] Exemplary embodiments will be described with reference to the accompanying
drawings, in which the same numbers refer to the same or similar elements unless otherwise

specified.

[0029] As used herein, when a first component is referred to as “fixed to” a second
component, it is intended that the first component may be directly attached to the second
component or may be indirectly attached to the second component via another component.
When a first component is referred to as “connecting” to a second component, it is intended
that the first component may be directly connected to the second component or may be

indirectly connected to the second component via a third component between them.

[0030] Unless otherwise defined, all the technical and scientific terms used herein have the
same or similar meanings as generally understood by one of ordinary skill in the art. As

described herein, the terms used in the specification of the present disclosure are intended to
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describe exemplary embodiments, instead of limiting the present disclosure. The term

“and/or” used herein includes any suitable combination of one or more related items listed.

[0031] Further, in the present disclosure, the disclosed embodiments and the features of the

disclosed embodiments may be combined under conditions without conflicts.

[0032] FIG. 1 illustrates a schematic diagram showing an application scenario of the data
transmission, such as image data transmission, according to various disclosed embodiments
of the present disclosure. As shown in FIG. 1, an unmanned aerial vehicle (UAV) 11 is
connected to a gimbal 110. A photographing device 111 for photographing a still picture or
moving pictures (e.g., a video) is carried by the UAV 11 through the gimbal 110. Hereinafter,
still pictures or moving pictures are all referred to as images and data corresponding to an
image (a still picture or a video) is referred to as “image data”. The UAV 11 transmits data,
e.g., the image data generated by the photographing device 111, to a data-processing
apparatus, e.g., a control terminal 12, on the ground. That is, the UAV 11 can include a data
source or act as a data source. The data-processing apparatus can include, for example, a
control terminal that can be operated by a user and/or an apparatus that may not need an input
of a user. In various embodiments of the present disclosure described below, the term
"control terminal" is used as an example of the data-processing apparatus or as an example
device that acts as the data-processing apparatus, which is merely for illustrative purposes. In
these embodiments, where appropriate, the control terminal can be replaced with another
data-processing apparatus such as the apparatus that may not need an input of a user. The
control terminal may include, for example, one or more of a remote control device, a smart
phone, a tablet computer, a laptop computer, and a wearable device such as a wrist watch or a

wristband.
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[0033] In various embodiments of the present disclosure, a UAV, such as the UAV 11, is
used as an example of the data source for providing data to the data-processing apparatus,
which is merely for illustrative purposes. In some embodiments, instead of the UAV, another
device, such as a ground-based unmanned vehicle or a handheld gimbal-based apparatus, can

serve as the data source for providing data to the data-processing apparatus.

[0034] A user can control the UAV 11 through the control terminal 12, and the control
terminal 12 can receive data, e.g., image data, captured by the photographing device 111 and
transmitted from the UAV 11. That is, the control terminal 12 can be an example of the data-
processing apparatus or can be an example device that acts as the data-processing apparatus.
The control terminal 12 can transmit the data to a receiving device 15, e.g., a server. In some
other embodiments, the receiving device may include another suitable receiving device. In
some embodiments, as shown in FIG. 1, the control terminal 12 includes, for example, a
remote control device 121 and a terminal device 122. The user may control the UAV 11 to fly
by using the remote control device 121 and/or the terminal device 122. In addition, the
remote control device 121 may also communicate with the terminal device 122. The
communication may include wired communication and/or wireless communication. Through
the communication between the remote control device 121 and the terminal device 122, the
remote control device 121 may transmit data that is received from the UAV 11, e.g., image
data, to the terminal device 122. The terminal device 122 may include a mobile phone, a
tablet computer, a notebook computer or the like. In some embodiments, for example, the
terminal device 122 may include a mobile phone. The user can view, on the terminal device
122, the image captured by the photographing device 111 carried by the UAV 11. In order to
allow a remote user, i.e., a user not using or close by the terminal device 122, to view the data
through a remote terminal 16, the control terminal 12 may transmit the data received or

obtained from the UAV 11 to the receiving device 15. In some embodiments, the terminal
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device 122 may transmit the data to the receiving device 15 through a base station 14. The
receiving device 15 can include, for example, a server. The server can include, for example,
a streaming media server or a cloud server. The receiving device 15, e.g., a server, may
communicate with the remote terminal 16, and the remote terminal 16 may obtain the data

from the receiving device 15.

[0035] In various application scenarios, a network condition between the control terminal
12 and the receiving device 15 may vary. For example, a network condition between the
terminal device 122 and the receiving device 15 may vary. In some cases, the network
condition between the control terminal 12 and the receiving device 15 may be relatively poor,
a channel bandwidth between the control terminal 12 and the receiving device 15 may be
relatively narrow, and the control terminal 12 may not be able to smoothly transmit the data

received or obtained from the UAV 11 to the receiving device 15.

[0036] In some embodiments, for example, the UAV 11 may obtain original data through
the photographing device 111, may encode the original data to obtain, i.e., generate, source
data according to an original-data encoding parameter, also referred to as a “first encoding

parameter”. Thus, the source data may include the original data or data associated with the
original data. In some embodiments, the source data may be, for example, in a form of data
stream. Correspondingly, the source data may include a source data stream, also referred to

as a “first data stream”.

[0037] In some embodiments, the UAV 11 may further transmit the source data to the

control terminal 12.

[0038] In some embodiments, the control terminal 12 may decode the received source data,
e.g., the source data stream, to obtain (recover) the original data, and may encode the decoded

data, i.e., the recovered original data, to obtain another data stream, also referred to as a
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“second data stream”. The manner of the control terminal 12 to encode the recovered original
data may be different from the manner of the UAV 11 to encode the original data. For
example, the control terminal 12 can encode the recovered original data according to another
encoding parameter, also referred to as a “second encoding parameter”. For simplicity,
hereinafter, the recovered original data is also referred to as original data. The control
terminal 12 may further store the second data stream in a buffer, waiting to be read and sent
to a receiving device by a communication interface. Before the second data stream is
obtained, a third data stream may exist in the buffer, waiting to be read and sent to the
recetving device by the communication interface, where the third data stream may include a
data stream previously obtained by decoding source data from the UAV and encoding the
decoded data. A data stream may include, for example, an image data stream. In some
embodiments, the first encoding parameter can be different from the second encoding
parameter. The first encoding parameter may be used for encoding the original data to obtain
the first data stream that is transmitted from the UAV 11 to the control terminal 12. Thus, the
first encoding parameter may be chosen for matching with data transmission from the UAV
11 to the control terminal 12. The second encoding parameter may be used for encoding the
original data to obtain a data stream that is transmitted from the control terminal 12 to a
receiving device, such as the above-described second data stream. Thus, the second encoding
parameter may be chosen for matching with data transmission from the control terminal 12 to

the receiving device.

[0039] When the network condition is relatively poor, a relatively large number of data
streams may be stored in a local buffer of the control terminal 12. Accordingly, the remote
terminal 16 may not smoothly obtain data from the receiving device 15. Delays, lags, or the

like may happen in the remote terminal 16, and a viewing quality may be reduced.
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[0040] The present disclosure provides a method and an apparatus for data processing and
transmission, and a UAV. Example data processing and transmission methods are described

below with reference to various disclosed embodiments.

[0041] The present disclosure provides a data processing method. The method may be
performed by, for example, a data-processing apparatus such as a control terminal. For
example, a possessor of the control terminal may be configured to perform the method
consistent with the disclosure. FIG. 2 illustrates a flow chart of an exemplary data processing
method according to various disclosed embodiments of the present disclosure. With

reference to FIG. 2, the data processing method is described below.

[0042] At 182, an encoding parameter is determined according to one or more factors.

[0043] The one or more factors may include factors associated with the data-processing
apparatus. In some embodiments, the one or more factors may include a parameter that

reflects a network status between the data-processing apparatus and a receiving device.

[0044] In some embodiments, the one or more factors may include at least one of a stored
data amount of a third data stream stored in a buffer, a channel bandwidth, a signal-to-noise
ratio, a bit error rate, a fading rate, or the number of usable channels between the data-
processing apparatus and a receiving device, where the third data stream may include a data
stream previously obtained by decoding source data from the UAV and encoding the decoded
data. The channel bandwidth between the data-processing apparatus and the receiving device
may indicate a network condition between the data-processing apparatus and the receiving
device. A relatively large channel bandwidth may indicate a relatively good network
condition, and a relatively small channel bandwidth may indicate a relatively poor network
condition. The signal-to-noise ratio may refer to a ratio of a signal power to a noise power.

A relatively high signal-to-noise ratio may correspond to a relatively good data transmission

10
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between the data-processing apparatus and the receiving device. The bit error rate may refer
to the number of bit errors per unit time. A relatively small bit error rate may correspond to a
relatively good data transmission between the data-processing apparatus and the receiving
device. A fading rate may refer a rate at which attenuation of a signal occurs. A relatively
small fading rate may correspond to a relatively good data transmission between the data-
processing apparatus and the receiving device. The number of usable channels may refer to
the number of channels that can be used for wireless data communication. A relatively large
number of usable channels may correspond to a relatively good data transmission between

the data-processing apparatus and the receiving device.

[0045] At 183, original data is encoded to obtain a second data stream according to the

encoding parameter.

[0046] The encoding parameter may be a parameter that influences an encoding process.
In some embodiments, the encoding parameter may be, for example, a parameter that
influences a data rate for encoding. The data rate for encoding may refer to a target data rate

of encoded data.

[0047] In some embodiments, the data rate for encoding may be positively correlated with
the encoding parameter. That is, if a value of the encoding parameter increases, the data rate
for encoding may increase correspondingly; and if the value of the encoding parameter
decreases, the data rate for encoding may decrease correspondingly. For example, the
encoding parameter may include the data rate for encoding or another suitable parameter that
is positively correlated with the data rate for encoding. In some other embodiments, the data
rate for encoding may be negatively correlated with the encoding parameter. That is, if the
value of the encoding parameter increases, the data rate for encoding may decrease; and if the

value of encoding parameter decreases, the data rate for encoding may increase. For example,

11
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the encoding parameter may include a quantization parameter for encoding or another

suitable parameter that is negatively correlated with the data rate for encoding.

[0048] In some embodiments, the original data may be data that can be encoded. The

second data stream is an encoded data stream.

[0049] In some embodiments, determining the encoding parameter (182 in FIG. 2) may
include changing the encoding parameter to decrease the data rate for encoding if the one or

more factors satisfy a first preset condition.

[0050] Inthe embodiments that the encoding parameter includes the data rate for encoding,
and the data rate for encoding may be directly reduced. Inthe embodiments that the
encoding parameter includes a quantization parameter for encoding, the data rate for

encoding may be reduced by increasing the quantization parameter for encoding.

[0051] In some embodiments, the one or more factors may include the amount of buffer
space occupied by the third data stream, i.e., a stored data amount of the third data stream in
the buffer, and correspondingly, the first preset condition may include the amount of buffer
space occupied by the third data stream, i.e., the stored data amount of the third data stream
in the buffer, being larger than a first data amount threshold, also referred to as an “upper
data amount threshold value” or an “upper threshold value”. In these embodiments,
determining the encoding parameter may include changing the encoding parameter to
decrease the data rate for encoding if the amount of buffer space occupied by the third data
stream is larger than the upper threshold value. As such, the original data may be encoded at
a relatively low data rate, and hence less encoded data, i.e., the second data stream generated

by encoding the original data, may be created during a same period of time.

[0052] In some embodiments, after being generated, the second data stream can be stored

to the buffer. Thus, reducing the amount of second data stream generated during a certain

12
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period of time can reduce the amount of bufter space needed to store the second data stream
during the certain period of time. By reducing the amount of second data stream generated
during a certain period of time, the second data stream can be smoothly sent out when the

network status is relatively poor, such that delay is reduced.

[0053] In some embodiments, changing the encoding parameter to decrease the data rate
for encoding can include periodically checking whether an amount of buffer space occupied
by stored data in the buffer is smaller than a lower limit data amount threshold, also referred
to as a “decreasing-stop data amount” or a “decreasing-stop value”. The decreasing-stop
value may be smaller than the upper threshold value. If the amount of buffer space occupied
by the stored data is larger than or equal to the decreasing-stop value, the encoding parameter
can be repeatedly changed to decrease the data rate for encoding, until the amount of buffer

space occupied by the stored data is smaller than the decreasing-stop value.

[0054] That is, if, upon one checking, the amount of buffer space occupied by the stored
data stream in the buffer is not smaller than the decreasing-stop value, the encoding
parameter may be changed to decrease the data rate for encoding. Further, the original data
can be encoded according to the changed encoding parameter, and encoded data can be stored
in the buffer. Then it is checked again whether the amount of buffer space occupied by the
stored data stream in the buffer is smaller than the decreasing-stop value. If not, the encoding
parameter may be changed again to further decrease the data rate for encoding, and the
original data may be encoded according to the further changed encoding parameter. This
process may repeat until the amount of buffer space occupied by the stored data stream is

smaller than the decreasing-stop value.

[0055] Consistent with the disclosure, because the second data stream may be continuously

stored to the buffer and stored data stream may be continuously pushed out of the buffer, the

13
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stored data stream in the buffer may include at least a portion of the third data stream and/or a

portion of the second data stream.

[0056] An amount of buffer space occupied by a data stream or a similar expression may
also be referred to as a stored data amount of a data stream stored in the buffer. For example,
an amount of buffer space occupied by the third data stream may also be referred to as a
stored data amount of the third data stream in the buffer. As another example, an amount of
buffer space occupied by the second data stream may also be referred to as a stored data

amount of the second data stream in the buffer.

[0057] In some embodiments, determining the encoding parameter (182 in FIG. 2) may
include changing the encoding parameter to increase the data rate for encoding if the one or

more factors satisfy a second preset condition.

[0058] Inthe embodiments that the encoding parameter includes the data rate for encoding,
the data rate for encoding may be directly increased. In the embodiments that the encoding
parameter includes the quantization parameter for encoding, the data rate for encoding may

be increased by reducing the quantization parameter.

[0059] In some embodiments, the one or more factors may include the one or more factors
may include the amount of buffer space occupied by the third data stream, i.e., the stored data
amount of the third data stream in the buffer, and correspondingly the second condition may
include the amount of buffer space occupied by the third data stream being smaller than a
second data amount threshold, also referred to as a “lower data amount threshold value” or a
“lower threshold value”. In these embodiments, determining the encoding parameter may
include changing the encoding parameter to increase the data rate for encoding if the amount
of buffer space occupied by the third data stream is smaller than the lower threshold value.

As such, the original data may be encoded at a relatively high data rate for encoding, and

14
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hence more encoded data stream, i.e., the second data stream generated by encoding the

original data, may be created during a same period of time.

[0060] In some embodiments, after being generated, the second data stream can be stored
to the buffer. Thus, increasing the amount of second data stream generated during a certain
period of time can increase the amount of memory space needed to store the second data
stream during the certain period of time. When the network status is relative good, by
increasing the amount of second data stream generated during a certain period of time,
encoding quality for encoding the original data may be improved. Inthe embodiments that
the original data include image data, image encoding quality may be improved. Thus, image

quality of further decoded image data may be improved.

[0061] In some embodiments, changing the encoding parameter to increase the data rate for
encoding can include periodically checking whether an amount of buffer space occupied by
stored data stream in the buffer is larger than an upper limit data amount threshold, also
referred to as an “increasing-stop data amount” or an “increasing-stop value”. The
increasing-stop value may be larger than the lower threshold value. If the amount of buffer
space occupied by the stored data stream is smaller than or equal to the increasing-stop value,
the encoding parameter can be repeatedly changed to increase the data rate for encoding, and
the original data is encoded according to the changed encoding parameter, and encoded data
stream is stored in the buffer, until the amount of buffer space occupied by the stored data

stream is larger than the increasing-stop value.

[0062] That is, if, upon one checking, the amount of buffer space occupied by stored data
stream in the buffer is not larger than the increasing-stop value, the encoding parameter may
be changed to increase the data rate for encoding. Then it is checked again whether the

amount of buffer space occupied by the stored data stream in the buffer is larger than the

15



WO 2019/091191 PCT/CN2018/102988

increasing-stop value. If not, the encoding parameter may be changed again to further
increase the data rate for encoding, and the original data may be encoded according to the
further changed encoding parameter. The process may repeat until the amount of buffer

space occupied by the stored data stream is larger than the increasing-stop value.

[0063] Because the second data stream may be stored to the buffer, increasing the data rate

for encoding may increase a data rate of obtaining the second data stream, and may increase a
data rate of storing the second data stream to the buffer. Further, decreasing the data rate for

encoding may decrease a data rate of obtaining the second data stream, and may decrease a

data rate of storing the second data stream to the buffer.

[0064] As described above, in some embodiments, determining the encoding parameter
(182 in FIG. 2) may include changing the encoding parameter to decrease the data rate for

encoding if the one or more factors satisfy a first preset condition.

[0065] In some embodiments, the one or more factors may include a channel bandwidth
between the data-processing apparatus and the receiving device, and correspondingly, the
first preset condition may include the channel bandwidth being smaller than a lower
bandwidth boundary value. In these embodiments, determining the encoding parameter may
include changing the encoding parameter to decrease the data rate for encoding if the channel

bandwidth is smaller than the lower bandwidth boundary value.

[0066] In some embodiments, after being generated, the second data stream can be stored

to the buffer.

[0067] In some embodiments, changing the encoding parameter to decrease the data rate
for encoding may include periodically checking whether the data rate for encoding is smaller
than a decreasing-stop data rate. If the data rate for encoding is not smaller than the

decreasing-stop data rate, the encoding parameter can be repeatedly changed to decrease the
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data rate for encoding and the original data may be encoded according to the further changed
encoding parameter, until the data rate for encoding is smaller than the decreasing-stop data

rate.

[0068] In some embodiments, the decreasing-stop data rate may include a predetermined
value. Further, the decreasing-stop data rate may have a correspondence with the channel
bandwidth, and may be set according to a correspondence between the decreasing-stop data

rate and the channel bandwidth.

[0069] When the channel bandwidth is smaller than the lower bandwidth boundary value, it
may indicate that a current network condition is relatively poor. The encoding parameter
may be changed to decrease the data rate for encoding, such that the data rate for encoding
may match the network condition. Accordingly, the data stream in the buffer can be sent out

smoothly when the network condition is relatively poor.

[0070] In some embodiments, as described above, determining the encoding parameter
(182 in FIG. 2) may include changing the encoding parameter to increase the data rate for

encoding if the one or more factors satisfy a second preset condition.

[0071] In some embodiments, the one or more factors may include a channel bandwidth
between the data-processing apparatus and the receiving device; and correspondingly, the
second preset condition may include the channel bandwidth being larger than an upper
bandwidth boundary value. In these embodiments, determining the encoding parameter may
include changing the encoding parameter to increase the data rate for encoding if the channel

bandwidth is larger than the upper bandwidth boundary value.

[0072] In some embodiments, after being generated, the second data stream can be stored

to the buffer.
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[0073] In some embodiments, changing the encoding parameter to increase the data rate for
encoding may include periodically checking whether the data rate for encoding is larger than
an increasing-stop date rate. If the data rate for encoding is not larger than an increasing-stop
date rate, the encoding parameter can be repeatedly changed to increase the data rate for
encoding and the original data may be encoded according to the changed encoding parameter,

until the data rate for encoding is larger than the increasing-stop data rate.

[0074] In some embodiments, the increasing-stop data rate may include a predetermined
value. Further, the increasing-stop data rate may have a correspondence with the channel
bandwidth, and may be set according to a correspondence between the increasing-stop data

rate and the channel bandwidth.

[0075] When the channel bandwidth is larger than the upper bandwidth boundary value, it
may indicate that a current network condition is relatively good, and the data stream in the
buffer can be sent out smoothly. The encoding parameter may be changed to increase the
data rate for encoding, such that the data rate for encoding can match with the network

condition and encoding quality can be improved.

[0076] According to methods consistent with the present disclosure, if the amount of buffer
space occupied by the third data stream deviates from a range between a lower threshold

value and an upper threshold value, the deviation can be suppressed.

[0077] In some embodiments, the encoding parameter may be the data rate for encoding or
the quantization parameter. In these embodiments, determining the encoding parameter
according to the one or more factors may include determining the data rate for encoding or
the quantization parameter according to the one or more factors, and encoding the original
data to generate the second data stream according to the encoding parameter may include

encoding the original data to generate the second data stream according to the data rate for
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encoding or the quantization parameter. Further, determining the encoding parameter
according to the amount of buffer space occupied by the third data stream may include
determining the data rate for encoding according to the amount of buffer space occupied by
the third data stream. Further, encoding the original data to obtain the second data stream
according to the encoding parameter may include encoding the original data to obtain the
second data stream according to the data rate for encoding or the quantization parameter.
That is, the data-processing apparatus may determine the data rate for encoding or the
quantization parameter according to the amount of buffer space occupied by the third data
stream, and encode the original data to obtain the second data stream according to the data

rate for encoding.

[0078] In some embodiments, encoding the original data to obtain the second data stream
may include encoding the original data and auxiliary information to obtain the second data
stream. That is, the data-processing apparatus may encode the original data and auxiliary
information to obtain the second data stream. The auxiliary information may include, for

example, at least one of text information or time information.

[0079] The text information may include various types of text information. For example,
the text information may include at least one of location information provided by a user, an
area of a target region, an identification of a target person, or an identification of a plate
number. In some embodiments, as described above, the source data may be provided by a
data source. In these embodiments, the text information may include at least one of location
information of the data source, a distance between a target object and the data source, the
location information provided by the user, the area of the target region, the identification of
the target person, or the identification of the plate number. In some embodiments, the data
source may include an unmanned aerial vehicle, and the location information of the data

source may include location information of the unmanned aerial vehicle.
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[0080] In some embodiments, the time information can include a time stamp. In some
embodiments, the time stamp can indicate a time specified by the user or obtained from a
cellular network or a satellite positioning device. In the embodiments that the original data is
obtained by processing the source data, the time stamp can indicate a time at which the

source data is obtained, such as the time at which the data source obtains the source data.

[0081] In some other embodiments, the auxiliary information may include at least one of
location information for indicating a location where the source data are obtained or time

information for indicating a time when the source data are obtained.

[0082] The present disclosure provides a data processing method. FIG. 3 illustrates a
flowchart of another exemplary data processing method according to various disclosed
embodiments of the present disclosure. With reference to FIG. 3, the method is described

below.

[0083] At 201, a stored data amount of third data stream stored in a buffer is determined,

where the third data stream is a data stream to be sent or pushed to a receiving device.

[0084] In some embodiments, an executing entity of the method may include the data-
processing apparatus described above, such as a control terminal for a UAV. For example,
the control terminal may perform the method through a processor of the control terminal.
FIG. 4 illustrates a schematic diagram illustrating a determination of an encoding parameter
according to various disclosed embodiments of the present disclosure. As shown in FIG. 4,
the control terminal receives the source data sent from the UAV. The control terminal, e.g.,
through the processor of the control terminal, can decode the source data to obtain the
original data. The control terminal includes a buffer 301 for storing data, such as encoded
data. When encoding the original data, the processor can determine a stored data amount 302

of the third data stream, e.g., as an image data stream, stored in the buffer 301. The third data
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stream may include data stream previously obtained by decoding previous source data from
the UAV and encoding the decoded data. The third data stream may be stored in the buffer
301 and wait to be sent to a receiving device. In some embodiments, the third data stream
may be read from the buffer 301 and sent to the receiving device by a communication

interface. The communication interface may also be referred to as a transmitter.

[0085] At 202, the encoding parameter is determined according to the stored data amount

of the third data stream.

[0086] In some embodiments, the stored data amount of the third data stream stored in the
buffer may indicate a current network condition between the control terminal and the
receiving device. When the stored data amount of the third data stream stored in the buffer is
relatively small, it may indicate that the current network condition between the control
terminal and the receiving device may be relatively good, and the data stream stored in the
buffer may be sent smoothly to the receiving device. When the stored data amount of the
third data stream stored in the buffer is relatively large, it may indicate that the current
network condition between the control terminal and the receiving device may be relatively
poor, and the data stream stored in the buffer may not be sent smoothly to the receiving
device, and a relatively large portion of the data stream may remain in the buffer. The
processor of the control terminal may determine the encoding parameter according to the
stored data amount of the third data stream, and the encoding parameter may match the

current network condition.

[0087] In some embodiments, the buffer may be a portion of a memory of the data-
processing apparatus, or may include a stand-alone storage unit separated from the memory
of the data-processing apparatus. The buffer may include, for example, a cache or a double

data rate (DDR) memory. The third data stream may be data stream to be pushed by the data-

21



WO 2019/091191 PCT/CN2018/102988

processing apparatus to a receiving device. The processor of the data-processing apparatus
may control a transmitter of the data-processing apparatus to push the third data stream stored

in the buffer to the receiving device.

[0088] In some embodiments, the receiving device can be, for example, a server.

[0089] In the present disclosure, the manner of pushing the third data stream to the
receiving device is not restricted. In some embodiment, at a certain time point, an entire
amount of the third data stream that is available in the buffer at the time point may be pushed
to the receiving device. In some other embodiments, at a certain time point, a portion of the
third data stream that is available in the buffer at the time point may be pushed to the
receiving device. One or more other portions of the third data stream that is available in the

buffer at the time point may be pushed to the receiving device later.

[0090] At 203, source data from the UAV is decoded to obtain decoded data.

[0091] In some embodiments, the control terminal may receive the source data sent from
the UAV. The source data from the UAV may include data that is obtained by encoding
original data according to an original-data encoding parameter. Thus, the source data may
include the original data or data associated with original data. In order to send the data
obtained from the UAYV to the receiving device, the processor of the control terminal may
decode the source data from the UAV to obtain decoded data, i.e., the original data, that
conforms to, for example, a H264 format or a H265 format, and may further encode the
original data to another data stream that conforms to a communication protocol and above-

described network conduction between the control terminal and the receiving device.

[0092] At 204, the decoded data is encoded according to the encoding parameter to obtain a

second data stream.
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[0093] In some embodiments, the processor may encode the decoded data, i.e., the original
data, according to the encoding parameter determined in process 202, to obtain the second
data stream. Because the stored data amount of the third data stream in the buffer may
indicate a current network condition between the control terminal and the receiving device,
the encoding parameter determined according to the stored data amount of the third data
stream can allow the second data stream obtained by encoding to better fit the current

network condition.

[0094] The execution order of process 201, process 202, and process 203 are not restricted.
Process 201, process 202, and process 203 may be performed one after another, may be
performed simultaneously, or may be perform in another order. The execution order is not

restricted, and may be adjusted according to various application scenarios.

[0095] In the embodiments described above, the encoding parameter is determined
according to the stored data amount of the third data stream in the buffer. In some other
embodiments, the control terminal may determine the encoding parameter according to a
remaining space size of the buffer. The buffer may include a buffer for storing a data stream,
such as an image data stream. The remaining space size of the buffer may indicate a network
condition between the control terminal and the receiving device. When the remaining space
size 1s relatively large, it may indicate that the current network condition between the control
terminal and the receiving device may be relatively good, and the data stream stored in the
buffer may be sent to the receiving device smoothly. When the remaining space size is
relatively small, it may indicate that the current network condition between the control
terminal and the receiving device may be relatively poor, and the data stream stored in the

buffer may not be sent smoothly to the receiving device.
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[0096] In some embodiments, the processor of the control terminal may determine a read
data amount of a data stream, e.g., an image data stream, that the communication interface
reads from the buffer in a unit time period, and determine the encoding parameter according
to the data amount, i.e., the read data amount. The read data amount of the data stream that
the communication interface reads from the buffer in a unit time period may indicate a
network condition between the control terminal and the receiving device. When the read data
amount is relatively large, it may indicate that a current network condition between the
control terminal and the receiving device may be relatively good, and the data stream stored
in the buffer may be sent to the receiving device smoothly. When the read data amount is
relatively small, it may indicate that the current network condition between the control
terminal and the receiving device may be relatively poor, and the data stream stored in the

buffer may not be sent smoothly to the receiving device.

[0097] Inthe embodiments of the present disclosure, an encoding parameter may be
determined according to stored data amount of a third data stream stored in a buffer. Original
data may be obtained by decoding source data from a data source, such as the UAV. The
original data may be encoded according to an encoding parameter. The stored data amount of
the third data stream stored in the buffer may indicate a network condition between the
control terminal and the receiving device. Accordingly, the original data may be encoded
according to an encoding strategy matching the network condition, such that data rate of
encoding may match the network condition, to ensure a smooth transmission of data stream

that is obtained by encoding the original data.

[0098] In some embodiments, determining the encoding parameter according to the stored
data amount of the third data stream may include determining whether the stored data amount
of the third data stream is greater than a first data amount threshold, i.e., an upper data

amount threshold value, also referred to as an “upper threshold value”; and if the stored data
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amount of the third data stream is greater than the first data amount threshold, determining a
rate-reducing encoding parameter as the encoding parameter. The rate-reducing encoding
parameter can reduce a data rate of data stream obtained by encoding, i.e., a data rate for
encoding. The data stream obtained by encoding can also be referred to as an encoded data
stream. The data rate of the data stream obtained by encoding can also be referred to as a
data rate of the encoded data stream. Further, encoding decoded data according to the
encoding parameter to obtain the second data stream may include encoding the decoded data
according to the rate-reducing encoding parameter to obtain the second data stream. Further,
the processor may store the second data stream into the buffer. FIGs. SA and 5B illustrates
schematic diagrams for exemplary stored data amount of data stream stored in a buffer and to
be sent, first data amount threshold, and lower limit data amount threshold according to
various disclosed embodiments of the present disclosure. As shown in FIG. 5A, after the
processor reads a stored data amount 401 of the third data stream, the processor determines
whether the stored data amount 401 of the third data stream is greater than a first data amount
threshold 402. When it is determined that the stored data amount 401 is greater than the first
data amount threshold 402, it indicates that the current network condition is relatively poor,
and a more than normal amount of data streams in the buftfer are not sent. Correspondingly,
the processor may determine the rate-reducing encoding parameter as the encoding parameter,
and encode the decoded data according to the rate-reducing encoding parameter to reduce the
data rate of the encoded data stream. For example, the processor may encode the decoded
data according to the rate-reducing encoding parameter to reduce the data rate of the second
data stream. In some embodiments, determining the rate-reducing encoding parameter to
reduce the data rate of the encoded data stream may include determining the rate-reducing
encoding parameter to reduce the data rate of the encoded data stream by a preset amount.

Accordingly, when the network condition is relatively poor, the data rate of the encoded data
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stream may be reduced. Thus, the data stream can be sent out smoothly when the network

condition is relatively poor.

[0099] In some embodiments, the encoding parameter, e.g., the rate-reducing encoding
parameter, can be repeatedly modified to further reduce the data rate of the encoded data
stream until the stored data amount of the data stream is lower than a certain value. For
example, the processor may further decode source data of a new frame, e.g., source image
data of a new frame, obtained from the UAV. The processor may determine whether the
stored data amount of the data stream is less than a lower limit data amount threshold, also
referred to as a “decreasing-stop data amount” or a “decreasing-stop value”. If the stored
data amount of the data stream is not less than the lower limit data amount threshold, the
processor may determine a new rate-reducing encoding parameter to further reduce the data
rate of the encoded data stream, and may encode the decoded data of the new frame
according to the new rate-reducing encoding parameter to obtain a new second data stream.
As shown in FIG. 5B, the control terminal may receive source data of a new frame, i.e., a
new frame of source data, from the UAV. The control terminal may decode the source data
of the new frame to obtain decoded data of the new frame. Before encoding the decoded data
of the new frame, it may be determined whether a current stored data amount of data stream
in the buffer is less than a lower limit data amount threshold 403. If the current stored data
amount of data stream is not less than the lower limit data amount threshold 403, a new rate-
reducing encoding parameter may be determined to further reduce the data rate of the
encoded data stream. For example, a new rate-reducing encoding parameter may be
determined to further reduce the data rate of the encoded data stream by a preset amount.
The decoded data of the new frame may be encoded according to the new rate-reducing
encoding parameter to obtain a new second data stream. The processor may store the new

second data stream into the buffer. The above-described processes may be repeated until the
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stored data amount of the data stream(s) stored in the buffer is less than the lower limit data
amount threshold 403. In some embodiments, when the stored data amount of the data
stream(s) stored in the buffer is less than the lower limit data amount threshold 403, a new
encoding parameter may be determined to increase the data rate of the encoded data stream.
The decoded data of a new frame may be encoded according to the new encoding parameter.
When the stored data amount of the data stream stored in the buffer is less than the lower
limit data amount threshold 403, it may indicate that the current network condition is
relatively good, and a new encoding parameter may be determined to increase the data rate of
the encoded data stream and to improve data quality, e.g., image quality when the data stream
includes an image data stream. For details of the above-described processes, reference can be
made to FIG. 6. FIG. 6 illustrates a flow chart of determining an encoding parameter
according to stored data amount of data stream stored in a buffer and to be sent according to

various disclosed embodiments of the present disclosure.

[0100] In some embodiments, determining the encoding parameter according to the stored
data amount of the third data stream may include determining whether the stored data amount
of the third data stream is less than a second data amount threshold, also referred to as a
“lower data amount threshold value” or a “lower threshold value”; and if the stored data
amount of the third data stream is less than the second data amount threshold, determining a
rate-increasing encoding parameter as the encoding parameter that can increase a data rate of
encoded data stream, i.e., a data rate for encoding. Further, encoding the decoded data
according to the encoding parameter to obtain the second data stream may include encoding
the decoded data according to the rate-increasing encoding parameter to obtain the second
data stream. Further, the processor may store the second data stream into the buffer. FIGs.
7A and 7B illustrates schematic diagrams for stored data amount of data stream stored in a

buffer and to be sent, second data amount threshold, and upper limit data amount threshold
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according to various disclosed embodiments of the present disclosure. As shown in FIG. 7A,
after the processor reads a stored data amount 601 of the third data stream, the processor
determines whether the stored data amount 601 of the third data stream is less than a second
data amount threshold 602. When it is determined that the stored data amount 601 is less
than the second data amount threshold 602, it indicates that the current network condition is
relatively good, and the data stream in the buffer may be sent out smoothly. Correspondingly,
the processor may determine the rate-increasing encoding parameter as the encoding
parameter, and encode the decoded data according to the rate-increasing encoding parameter
to increase the data rate of the encoded data stream. For example, the processor may encode
the decoded data according to the rate-increasing encoding parameter to increase the data rate
of the second data stream. In some embodiments, determining the rate-increasing encoding
parameter to increase the data rate of the encoded data stream may include determining the
rate-increasing encoding parameter to increase the data rate of the encoded data stream by a
preset amount. Accordingly, when the network condition is relatively good, the data rate of
the encoded data stream may be increased, and encoding quality may be improved. For

example, if the data stream includes image data stream, image quality may be improved.

[0101] In some embodiments, the encoding parameter, e.g., the rate-increasing encoding
parameter, can be repeatedly modified to further increase the data rate of the encoded data
stream until the stored data amount of the data stream is greater than a certain value. For
example, the processor may further decode source data of a new frame, e.g., source image
data of a new frame, obtained from the UAV. The processor may determine whether the
stored data amount of the data stream in the buffer is greater than an upper limit data amount
threshold, also referred to as an “increasing-stop data amount” or an “increasing-stop value”.
If the stored data amount of the data stream in the buffer is not greater than the upper limit

data amount threshold, the processor may determine a new rate-increasing encoding
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parameter to further increase the data rate of the encoded data stream, and may encode the
decoded data of the new frame according to the new rate-increasing encoding parameter to
obtain a new second data stream and store the new second data stream in the buffer. As
shown in FIG. 7B, the control terminal may receive source data of a new frame, i.e., a new
frame of source data, from the UAV. The control terminal may decode the source data of the
new frame to obtain decoded data of the new frame. Before encoding the decoded data of the
new frame, it may be determined whether a current stored data amount of data stream in the
buffer is greater than an upper limit data amount threshold 603. If the current stored data
amount of the data stream is not greater than the upper limit data amount threshold 603, a
new rate-increasing encoding parameter may be determined to further increase the data rate
of the encoded data stream. For example, a new rate-increasing encoding parameter may be
determined to further increase the data rate of the encoded data stream by a preset amount.
The decoded data of the new frame may be encoded according to the new rate-increasing
encoding parameter to obtain a new second data stream. The processor may store the new
second data stream into the buffer. The above-described processes may be repeated until the
stored data amount of the data stream stored in the buffer is greater than the upper limit data
amount threshold 603. In some embodiments, when the stored data amount of the data
stream stored in the buffer is greater than the upper limit data amount threshold 603, a new
encoding parameter may be determined to reduce the data rate of the encoded data stream.
The decoded data of a new frame may be encoded according to the new encoding parameter.
As such, when the network condition is relatively poor, and data stream can still be sent out
smoothly. For details of the above-described processes, reference can be made to FIG. 8.
FIG. 8 illustrates another schematic view of determining an encoding parameter according to
stored data amount of data stream stored in a buffer and to be sent according to various

disclosed embodiments of the present disclosure.
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[0102] Inthe embodiments described above, when the stored data amount of the data
stream stored in the buffer becomes less than the lower limit data amount threshold, the new
encoding parameter is determined to increase the data rate of the encoded data stream. In
some other embodiments, when the stored data amount of the data stream stored in the buffer
becomes less than the lower limit data amount threshold, the encoding parameter can be kept
unchanged to maintain the data rate of the encoded data stream. For example, if the lower
limit data amount threshold is greater than the second data amount threshold, and if the stored
data amount of the data stream stored in the buffer becomes less than the lower limit data
amount threshold but is still greater than the second data amount threshold, the encoding

parameter can be kept unchanged to maintain the data rate of the encoded data stream.

[0103] Similarly, in the embodiments described above, when the stored data amount of the
data stream stored in the buffer becomes greater than the upper limit data amount threshold,
the new encoding parameter is determined to reduce the data rate of the encoded data stream.
In some other embodiments, when the stored data amount of the data stream stored in the
buffer becomes greater than the upper limit data amount threshold, the encoding parameter
can be kept unchanged to maintain the data rate of the encoded data stream. For example, if
the upper limit data amount threshold is less than the first data amount threshold, and if the
stored data amount of the data stream stored in the buffer becomes greater than the upper
limit data amount threshold but is still less than the first data amount threshold, the encoding

parameter can be kept unchanged to maintain the data rate of the encoded data stream.

[0104] FIG. 9 illustrates a flow chart of another exemplary data processing method 900
according to various disclosed embodiments of the present disclosure. The data processing
method 900 is similar to the data processing method 180 described above, except that the data

processing method 900 further includes processes 910 and 920, as described below.
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[0105] At 910, source data is received from a data source. As described above, the data-
processing apparatus may receive the source data from a data source. The data source may
include, for example, a camera or an unmanned vehicle. Correspondingly, receiving the
source data from the data source may include receiving the source data from the camera or
the unmanned vehicle. The unmanned vehicle may include, for example, a ground-based
unmanned vehicle or an unmanned aerial vehicle, such as the UAV 11 shown in FIG. 1.
Correspondingly, receiving the source data from the unmanned vehicle may include receiving
the source data from the ground-based unmanned vehicle or the unmanned aerial vehicle.

The source data may be in a form of data stream. That is, the source data may include a
source data stream. Correspondingly, the source data stream may be received from the data
source. In some embodiments, before the data source sends the source data stream to the
data-processing apparatus, the data source may encode original data according to an original-
data encoding parameter to obtain the source data steam. The source data stream may contain
the original data or data associated with the original data. In some embodiments, the
original-data encoding parameter may be different from the encoding parameter used in the
data-processing apparatus. In this disclosure, the original-data encoding parameter is also
referred to as a “first encoding parameter” and the encoding parameter used in the data-

processing apparatus is also referred to as a “second encoding parameter”.

[0106] Further, the source data stream may contain the original data or data associated with

the original data.

[0107] At 920, the source data is processed to obtain the original data.

[0108] In some embodiments, processing the source data to obtain the original data may
include decoding the source data to obtain the original data. The original data may then be

further processed, for example, encoded, to obtain the second data stream according to the
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encoding parameter as described above. Further, the original data and auxiliary information

may be encoded together, as described above.

[0109] In some embodiments, the data source may include an unmanned aerial vehicle.
Correspondingly, the data-processing apparatus may receive the source data from the
unmanned aerial vehicle. Further, the data-processing apparatus may decode the source data
to obtain the original data. That is, receiving the source data from the data source (910 in
FIG. 9) may include receiving the source data from the unmanned aerial vehicle. Further,
processing the source data to obtain the original data (920 in FIG. 9) may include decoding

the source data to obtain the original data.

[0110] As the source data may be in a form of data stream, correspondingly, a source data
stream may be received from a data source, and the source data stream may be processed to

obtain the original data.

[0111] FIG. 10 illustrates a flow chart of another exemplary data processing method 1000
according to various disclosed embodiments of the present disclosure. The data processing
method 1000 is similar to the data processing method 180 described above, except that the

data processing method 1000 further includes process 930, as described below.

[0112] At 930, a transmitter is controlled to push a data stream stored in the buffer to the
receiving device. The transmitter can be, for example, a communication interface. As
described above, the receiving device can be, for example, a server. The data stream stored
in the buffer may include data stream that has been encoded according to a method consistent
with the disclosure, such as one of the above-described exemplary methods. For example,
the data stream stored in the buffer may include at least a portion of the third data stream
and/or at least a portion of the second data stream. In the present disclosure, the manner of

controlling the transmitter to push the data stream stored in the buffer to the receiving device
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is not restricted. In some embodiment, at a certain time point, an entire amount of the data
stream stored in the buffer that is available at the time point may be pushed to the receiving
device. In some other embodiments, at a certain time point, a portion of the data stream
stored in the buffer that is available in the buffer at the time point may be pushed to the
receiving device. One or more other portions of the data stream stored in the buffer that is

available in the buffer at the time point may be pushed to the receiving device later.

[0113] FIG. 11 illustrates a schematic view of example devices involved in the
transmission of a data stream stored in a buffer according to various disclosed embodiments
of the present disclosure. As shown in FIG. 11, a processor 1101 may store a second data
stream into a buffer 1102 after the second data stream is obtained by encoding. The
processor 1101 may control a communication interface 1103 to send, e.g., push, a data stream

stored in the buffer 1102 to a receiving device 1104, e.g., a server.

[0114] To push the data stream stored in the buffer to the receiving device, a push address
may be needed to specify a destination for the data stream. In some embodiments, an address
segment, such as a push address segment, from a receiving device may be received, and the
push address may be determined according to the address segment. Controlling the
communication interface to send the data stream stored in the buffer to the receiving device
may include controlling the communication interface to send the data stream stored in the
buffer to the receiving device according to the push address. In some embodiments, before
the control terminal sends the data stream stored in the buffer to the receiving device, the
control terminal may receive the address segment sent from the receiving device. The control
terminal may determine the push address according to the address segment. The push
address may indicate a storage space address in the receiving device such as a server. The

control terminal may control the communication interface to send the data stream stored in
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the buffer to the receiving device according to the push address. The data stream may be

stored in a target storage space of the receiving device indicated by the push address.

[0115] Further, the control terminal may obtain locally stored authentication information.
Determining the push address according to the address segment may include determining the
pushing address according to the address segment and the authentication information. For
example, the control terminal may obtain the authentication information stored in a local
storage device. The authentication information may include at least one of account
information or password information. The password information can also be referred to as
key information. In some embodiments, the account information and the password
information may include account information and password information registered to the
receiving device by the user. Further, the account information and password information
may be set by the user. In some embodiments, before the control terminal sends the data
stream stored in the buffer to the receiving device, the control terminal may receive the
address segment sent from the receiving device. The control terminal may determine the
push address according to the authentication information and the address segment, and may
control the communication interface to send the data stream stored in the buffer to the
receiving device according to the push address. For example, if the received address segment
sent from the receiving device is rtmp://100.100.1.100:1935, the control terminal may obtain
locally stored account information "account" and password information "key", and may
determine that the push address is rtmp://account@key:100.100.1.100:1935 according to the
address segment, the account information, and the key information. By using the address
segment and the authentication information to determine the push address, the push address
may not be leaked even if the address segment sent from the receiving device is maliciously
intercepted. Accordingly, a leakage of the push address may be prevented, and security of

the push address may be ensured.
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[0116] Further, receiving the push address segment from the receiving device may include
receiving the push address segment from the receiving device after an authentication with the
server is completed. In some embodiments, the control terminal may perform an
authentication with the receiving device. After the authentication is performed between the
control terminal and the receiving device, the receiving device may send the address segment
to the control terminal. The control terminal may determine, according to the address

segment obtained from the receiving device, the push address.

[0117] In some embodiments, controlling the communication interface to send the data
stream stored in the buffer to the receiving device according to the push address may include:
controlling the communication interface to send the data stream stored in the buffer to the
receiving device according to the push address within a valid period; or controlling the
communication interface to start to send the data stream stored in the buffer to the receiving
device according to the push address within a valid period. In some embodiments, the
control terminal may need to control the communication interface to send the data stream
stored in the buffer to the receiving device within a valid period, and the receiving device
may accept or obtain the data stream. If the control terminal controls the communication
interface to send the data stream stored in the buffer to the receiving device outside the valid
period, the receiving device may refuse to accept the data stream sent from the control
terminal. Accordingly, the control terminal can only send the data stream to the receiving
within the valid period. Outside the valid period, even if the push address has been leaked,
other control terminals can be prevented from maliciously sending data or data stream to the
receiving device according to the push address. In some other embodiments, the control
terminal may need to control the communication interface to start, within a valid period, to
send the data stream stored in the buffer to the receiving device. If the control terminal starts,

within the valid period, to send the data stream to the receiving device, the receiving device
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may accept or obtain the data stream. If the control terminal starts, outside the valid period,
to send the data stream to the receiving device, the receiving device may refuse to accept the

data stream from the control terminal.

[0118] Further, the valid period may be provided by the receiving device. In some
embodiments, the receiving device may send indication information of the valid period to the
control terminal, and the control terminal may receive and parse the indication information of

the valid period to determine the valid period.

[0119] In some embodiments, auxiliary information may be obtained, and encoding the
decoded data according to the encoding parameter to obtain the second data stream may
include encoding the decoded data and the auxiliary information according to the encoding
parameter to obtain the second data stream. In some embodiments, the control terminal may
obtain the auxiliary information, and the auxiliary information may include at least one of
location information for indicating a location where the source data are obtained or time
information for indicating a time when the source data are obtained. In conventional
technologies, the source data or source data stream sent from a UAV to the control terminal
may not include the location information and the time information. Thus, the remote terminal
cannot determine, directly according to the data obtained from the receiving device, where
the data is obtained by the UAV and/or when the data is obtained by the UAV. The control
terminal may encode the auxiliary information and the decoded data together to obtain the
second data stream. Accordingly, the second data stream may include the location
information, the time information and the like, and a user at the remote terminal may know
the location information and the time information associated with the source data. In some
embodiments, the auxiliary information may also include sound information. The sound
information may include, for example, sound information for explaining or introducing the

source data. The sound information may be collected, for example, by the UAV or the
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control terminal. The control terminal may encode the sound information and the decoded
data together to obtain the second data stream. That is, the control terminal may encode the
sound information and the original data together to obtain the second data stream.
Accordingly, the second data stream may include the sound information, and the user at the

remote terminal may obtain the sound information.

[0120] Further, obtaining the auxiliary information may include detecting edit operation by
a user associated with the auxiliary information, and determining the auxiliary information
according to the edit operation. In some embodiments, the control terminal may include an
interactive interface, and the interactive interface may detect the edit operation by the user
associated with the auxiliary information. The possessor may determine the auxiliary
information according to the edit operation associated with the auxiliary information. As
such, the user can set the auxiliary information, which can be encoded into the data to satisfy

different needs.

[0121] FIG. 12 illustrates a flow chart of an example of the data pushing process 930

according to various disclosed embodiments of the present disclosure.

[0122] At 932, an address segment is obtained from the receiving device.

[0123] In some embodiments, before the address segment is obtained from the receiving
device, an authentication may be performed with the receiving device. That is, the data-
processing apparatus may perform an authentication with the receiving device. After the
data-processing apparatus completes the authentication with the receiving device, the address

segment may be obtained from the receiving device.

[0124] At 933, a push address is obtained according to the address segment. That is, the
data-processing apparatus may obtain the push address according to the address segment. In

some embodiments, the push address may include, for example, the address segment. In
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some other embodiments, the push address may include, for example, the address segment
and authentication information. Correspondingly, obtaining the push address according to
the address segment may include obtaining the push address according to the address
segment and the authentication information. In some embodiments, the authentication
information may be stored locally. In some other embodiments, the authentication
information may be obtained from another device, such as a UAV wirelessly communicating

with the data-processing apparatus.

[0125] In some embodiments, the authentication information may include at least one of a
locally stored account or a locally stored password, i.e., a locally stored key.
Correspondingly, obtaining the push address according to the address segment and the
authentication information may include combining the address segment and at least one of
the locally stored account or the locally stored key to form the push address. The locally
stored account may be, for example, an account that has been previously registered with the
receiving device and stored on the data-processing apparatus. The locally stored key may be,
for example, a key for the account registered with the receiving device that has been stored
on the data-processing apparatus. A third party that obtains the address segment may not be
able to obtain the entire push address without knowing the locally stored account and the
locally stored key. Therefore, combining the address segment, the locally stored account, and
the locally stored key to form the push address may improve security of controlling the
transmitter to push the data stream stored in the buffer to the receiving device according to

the push address.

[0126] For example, if the address segment is “:rtmp://100.100.1.100:1935”, the locally
stored account is “account1”, the locally stored key is “key1”, and the push address is formed
by combining the address segment, the locally stored account, and the locally stored key, the

push address may be “:rtmp://account1(@key1:100.100.1.100:1935” accordingly.
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[0127] At 934, the transmitter is controlled to push the data stream stored in the buffer to

the receiving device according to the push address.

[0128] In some embodiments, as described above, the receiving device may include, for
example, a server. Correspondingly, performing the authentication with the receiving device
may include performing the authentication with the server, obtaining the address segment
from the receiving device may include obtaining the address segment from the server, and
controlling the transmitter to push the data stream stored in the buffer to the receiving device
according to the push address may include controlling the transmitter to push the data stream

stored in the buffer to the server according to the push address.

[0129] In some embodiments, controlling the transmitter to push the data stream stored in
the buffer to the receiving device according to the push address may include controlling the
transmitter to push the data stream stored in the buffer to the receiving device according to
the push address within a valid period. The valid period may be provided or specified by the
receiving device, e.g., the server. The data-processing apparatus may push the data stream
stored in the buffer to the receiving device according to the push address within the valid
period. That is, the data-processing apparatus may control the transmitter of the data-
processing apparatus to push the data stream stored in the buffer to the receiving device
according to the push address within the valid period. If the data-processing apparatus
controls the transmitter of the data-processing apparatus to push the data stream stored in the
buffer to the receiving device according to the push address outside the valid period, the

receiving device may refuse to accept the data stream.

[0130] In some other embodiments, controlling the transmitter to push the data stream
stored in the buffer to the receiving device according to the push address may include

controlling the transmitter to start to push the data stream stored in the buffer to the receiving
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device according to the push address within a valid period. The valid period may be provided
or specified by the receiving device, e.g., the server. That is, the data-processing apparatus
may start to push the data stream stored in the buffer to the receiving device according to the
push address within the valid period, i.e., the time for starting to push the data stream stored
in the buffer to the receiving device may be within the valid period. For example, the data-
processing apparatus may, e.g., through a processor, control the transmitter of the data-
processing apparatus to start, within the valid period, to push the data stream stored in the

buffer to the receiving device according to the push address.

[0131] The present disclosure provides a communication method, such as a data
transmission method. FIG. 13 illustrates a flowchart of an exemplary communication method
according to various disclosed embodiments of the present disclosure. With reference to FIG.

13, the method is described below.

[0132] At 1310, an address segment from a receiving device is received.

[0133] In some embodiments, the executing entity of the method in the present disclosure
may include a data-processing apparatus, such as a control terminal for a UAV, or a UAV. In
some embodiments, the executing entity of the method may include a processor of the control
terminal. In some embodiments, the control terminal may receive data sent from the UAV,
and may receive an address segment sent from the receiving device before sending the data to

the receiving device.

[0134] In some embodiments, receiving the address segment sent from the receiving device
may include receiving the address segment sent from the receiving device after performing an
authentication with the receiving device. The control terminal may perform an authentication
with the receiving device and, after the control terminal completes the authentication with the

receiving device, the receiving device may send the address segment to the control terminal
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and the control terminal may receive, i.e., obtain, the address segment sent from the receiving

device.

[0135] The control terminal may determine a communication address, e.g., a push address,
according to the address segment. A push address may indicate a storage space address in the
recetving device such as a server. The control terminal may control a communication
interface to send the data that has been obtained from the UAV to the receiving device

according to the communication address.

[0136] At 1320, locally stored authentication information is obtained.

[0137] For example, the control terminal may obtain the authentication information stored
in a local storage device. For example, the authentication information may include at least
one of account information or password information. The locally stored authentication
information may include at least one of locally stored account information or locally stored
password information. In some embodiments, the account information and the password
information may include account information and password information registered to the
receiving device by the user. Further, the account information and password information
may be set by the user. Account information can include an account. Password information

can include a password, a key, or key information.

[0138] In some embodiments, the authentication information may be obtained from another
device. For example, the authentication information may be obtained from the UAV

communicating with the control terminal.

[0139] At 1330, a communication address is determined, i.e., obtained, according to the

authentication information and the address segment.

[0140] In some embodiments, before sending the data obtained from the data source such

as a UAV to the receiving device, the control terminal may determine the communication
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address according to the authentication information and the address segment. Accordingly,
security of the communication address may be ensured. The data obtained from the UAV

may include, for example, image data from the UAV.

[0141] At 1340, a communication with the receiving device is performed according to the
communication address. That is, the control terminal may communicate with the receiving

device according to the communication address.

[0142] In some embodiments, communicating with the receiving device according to the
communication address may include controlling the transmitter to send, i.e., to push, data to
the receiving device according to the communication address. Further, communicating with
the receiving device according to the communication address may include controlling the
transmitter to send data obtained from a data source to the receiving device according to the

communication address.

[0143] In some embodiments, data that is sent may include data from the UAV, and/or data
from another data source, and/or data in a local storage. The data can be, for example, image

data.

[0144] In the scenarios that the data includes data sent from the UAV, after obtaining the
data sent from the UAV, the control terminal may control the transmitter to send the data to
the receiving device according to the communication address. That is, communicating with
the receiving device according to the communication address may include controlling the
transmitter to send data from the UAYV to the receiving device according to the

communication address.

[0145] In some embodiments, controlling the transmitter to send the data obtained from a
data source to the receiving device according to the communication address may include:

controlling the transmitter to send, within a valid period, the data obtained from the data
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source to the receiving device according to the communication address; or controlling the
transmitter to start, within a valid period, to send the data obtained from the data source to the
receiving device according to the communication address. In some embodiments, the valid

period may be provided by the receiving device.

[0146] FIG. 14 illustrates a flow chart of another exemplary data processing method 1400
according to various disclosed embodiments of the present disclosure. The data processing
method 1400 can be implemented in, for example, the data-processing apparatus. As shown
in FIG. 14, at 1410, source data is obtained from a data source. The source data may include,
for example, image data. The data source may include, for example, an unmanned aerial

vehicle or a camera.

[0147] In some embodiments, data of various types, such as the source data or image data,
may be in a form of data stream. For example, the source data may include or be in a form of

a source data stream, and the image data may include or be in a form of an image data stream.

[0148] In some embodiments, image data from the unmanned aerial vehicle may include
data of one or more still pictures or data of one or more videos containing moving pictures
obtained by the unmanned aerial vehicle through a camera, i.e., a photographing device,

carried thereon. Further, the data-processing apparatus, may obtain, i.e., receive, the image

data from the unmanned aerial vehicle.

[0149] At 1420, the source data is decoded to obtain decoded data.

[0150] In some embodiments, the source data may include image data, and correspondingly,

the decoded data may include decoded image data.

[0151] At 1430, the decoded data and auxiliary information are encoded to obtain

combined data. In some embodiments, the combined data may be in a form of data stream.
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[0152] In some embodiments, the auxiliary information may be obtained by detecting edit
operation by a user associated with the auxiliary information, and determining the auxiliary

information according to the edit operation.

[0153] In some embodiments, the auxiliary information may include, for example, at least
one of text information or time information. Further, the text information may include at
least one of location information of the data source (for indicating, e.g., a location where the
source data are obtained), location information provided by a user, a distance between a
target object and the data source, an area of a target region, an identification of a target
person, or an identification of a plate number. Further, the time information may include a
time stamp indicating a time at which the source data is obtained by the data source or a time

specified by a user.

[0154] The present disclosure provides a data-processing apparatus for performing a
method consistent with the disclosure, such as any one of the above-described methods. FIG.
15 illustrates a block diagram of an exemplary hardware configuration of an exemplary data-
processing apparatus 1500 according to various disclosed embodiments of the present
disclosure. As shown in FIG. 15, the data-processing apparatus 1500 includes a processor
1501 and a memory 1502. The memory 1502 stores instructions for execution by the
processor 1501 to perform a method consistent with the disclosure, such as one of the
exemplary methods described above. In some embodiments, the processor 1501 may include
any suitable hardware processor, such as a microprocessor, a micro-controller, a central
processing unit (CPU), a graphic processing unit (GPU), a network processor (NP), a digital
signal processor (DSP), an application specific integrated circuit (ASIC), a field-
programmable gate array (FPGA), or another programmable logic device, discrete gate or
transistor logic device, discrete hardware component. In some embodiments, the memory

1502 may include a non-transitory computer-readable storage medium, such as a random
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access memory (RAM), a read only memory, a flash memory, a hard disk storage, or an

optical medium.

[0155] The data-processing apparatus 1500 may include a buffer for storing data, e.g., data
to be pushed to a receiving device. The buffer may be a portion of the memory 1502, or may
include a stand-alone storage unit separated from the memory 1502. The buffer may include,
for example, a cache or a double data rate (DDR) memory. The data-processing apparatus
1500 may include other suitable structures not shown in FIG. 15, for example, a user input
interface. The user input interface may allow a user to interact with the data-processing
apparatus 1500. The user input interface may include, for example, a touch screen, a

keyboard, a mouse, and/or a joystick.

[0156] In some embodiments, the data-processing apparatus 1500 can generate the source
data via one or more components of the data-processing apparatus 1500. For example, the
data-processing apparatus 1500 may include, e.g., a camera, a camcorder, or a smart device
(such as a smart phone or a tablet), that includes an image capturing component for
generating image data as the source data. As used in this disclosure, “image data” may refer
to data of one or more still pictures or data of one or more videos containing moving pictures.
In some other embodiments, the data-processing apparatus 1500 can receive the source data
from a data source. The data source can be, for example, an unmanned vehicle, e.g., an
unmanned aerial vehicle, a camera, or camcorder that can generate image data as the source
data. In these embodiments, the data-processing apparatus 1500 can further includes a

communication circuit for communicating with the data source and receiving the source data.

[0157] In some embodiments, the instructions stored in the memory, when executed by the

processor, may cause the processor to determine an encoding parameter according to one or
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more factors, and to encode original data to obtain second data stream according to the

encoding parameter.

[0158] The one or more factors may include factors associated with the data-processing
apparatus. The one or more factors may include at least one of a stored data amount of third
data stream stored in a buffer, a channel bandwidth, a signal-to-noise ratio, a bit error rate, a
fading rate, or the number of usable channels between the data-processing apparatus and a
receiving device, where the third data stream may include data stream previously obtained by

decoding a data stream from the UAV and encoding the decoded data.

[0159] In some embodiments, the instructions may further cause the processor to receive

source data from a data source, and to process the source data to obtain original data.

[0160] In some embodiments, the instructions may also cause the processor to control a

transmitter to push data stream stored in the buffer to a receiving device.

[0161] For details of the functions of the above-described devices or functions of the
modules of a device, references can be made to method embodiments described above,

descriptions of which are not repeated here.

[0162] The flowchart and block diagrams in the figures illustrate the architecture,
functionality, and operation of possible implementations of systems and methods according
to various embodiments of the present disclosure. In this regard, each block in the flowchart
or block diagrams may represent a module, segment, or portion of instructions, which
comprises one or more executable instructions for implementing the specified logical
function(s). It should be noted that, in some alternative implementations, the functions noted
in the block may occur in an order different from the order noted in the figures. For example,
two blocks shown in succession may, in fact, be executed substantially concurrently, or the

blocks may sometimes be executed in the reverse order, depending upon the functionality
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involved. For example, some blocks may sometimes be skipped or not executed depending
upon the functionality involved. It should also be noted that each block of the block
diagrams and/or flowchart illustration, and combinations of blocks in the block diagrams
and/or flowchart illustration, can be implemented by special purpose hardware-based systems
that perform the specified functions or acts or carry out combinations of special purpose

hardware and computer instructions.

[0163] Those of ordinary skill in the art will appreciate that the exemplary elements and
algorithm steps described above can be implemented in electronic hardware, or in a
combination of computer software and electronic hardware. Whether these functions are
implemented in hardware or software depends on the specific application and design
constraints of the technical solution. One of ordinary skill in the art can use different
methods to implement the described functions for different application scenarios, but such

implementations should not be considered as beyond the scope of the present disclosure.

[0164] For simplification purposes, detailed descriptions of the operations of exemplary
systems, devices, and units may be omitted and references can be made to the descriptions of

the exemplary methods.

[0165] The disclosed systems, apparatuses, and methods may be implemented in other
manners not described here. For example, the devices described above are merely illustrative.
For example, the division of units may only be a logical function division, and there may be
other ways of dividing the units. For example, multiple units or components may be
combined or may be integrated into another system, or some features may be ignored, or not
executed. Further, the coupling or direct coupling or communication connection shown or

discussed may include a direct connection or an indirect connection or communication
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connection through one or more interfaces, devices, or units, which may be electrical,

mechanical, or in other form.

[0166] The units described as separate components may or may not be physically separate,
and a component shown as a unit may or may not be a physical unit. That is, the units may

be located in one place or may be distributed over a plurality of network elements. Some or
all of the components may be selected according to the actual needs to achieve the object of

the present disclosure.

[0167] In addition, the functional units in the various embodiments of the present
disclosure may be integrated in one processing unit, or each unit may be an individual

physically unit, or two or more units may be integrated in one unit.

[0168] A method consistent with the disclosure can be implemented in the form of
computer program stored in a non-transitory computer-readable storage medium, which can
be sold or used as a standalone product. The computer program can include instructions that
enable a computer device, such as a personal computer, a server, or a network device, to
perform part or all of a method consistent with the disclosure, such as one of the exemplary
methods described above. The storage medium can be any medium that can store program
codes, for example, a USB disk, a mobile hard disk, a read-only memory (ROM), a random

access memory (RAM), a magnetic disk, or an optical disk.

[0169] Other embodiments of the disclosure will be apparent to those skilled in the art from
consideration of the specification and practice of the embodiments disclosed herein. It is

intended that the specification and examples be considered as exemplary only and not to limit
the scope of the disclosure, with a true scope and spirit of the invention being indicated by the

following claims.
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WHAT IS CLAIMED IS:

1. A data processing method comprising:

receiving a first data stream from a data source, the first data stream being obtained by
encoding original data according to a first encoding parameter;

decoding the first data stream to obtain the original data;

determining, at a data-processing apparatus remote from the data source, a second
encoding parameter according to one or more factors that are associated with the data-
processing apparatus; and

encoding the original data to obtain a second data stream according to the second

encoding parameter.

2. The data processing method according to claim 1, wherein the one or more
factors include at least one of a stored data amount of third data stream stored in a buffer, a
channel bandwidth, a signal-to-noise ratio, a bit error rate, a fading rate, or the number of
usable channels between the data-processing apparatus and a receiving device, the third data

stream being data stream to be pushed to a receiving device.

3. The data processing method according to claim 1 or 2, wherein determining
the second encoding parameter includes:

changing the second encoding parameter to decrease a data rate for encoding if the

one or more factors satisfy a first preset condition.

4. The data processing method according to claim 3, wherein:
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the one or more factors include a stored data amount of a third data stream stored in a
buffer; and
determining the second encoding parameter includes:
changing the second encoding parameter to decrease a data rate for encoding if

the stored data amount of the third data stream is larger than an upper threshold value.

5. The data processing method according to claim 4, further comprising:
storing the second data stream to the buffer,
wherein changing the second encoding parameter to decrease the data rate for
encoding includes:

periodically checking whether a stored data amount of stored data in the buffer
is smaller than a decreasing-stop value; and

repeatedly changing the second encoding parameter to decrease the data rate
for encoding until the stored data amount of the stored data is smaller than the

decreasing-stop value.

6. The data processing method according to claim 3, wherein:
the one or more factors include a channel bandwidth between the data-processing
apparatus and a receiving device; and
determining the second encoding parameter includes:
changing the second encoding parameter to decrease a data rate for encoding if

the channel bandwidth is smaller than a lower bandwidth boundary value.

7. The data processing method according to claim 6, further comprising:

storing the second data stream to the buffer,
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wherein changing the second encoding parameter to decrease the data rate for
encoding includes:
periodically checking whether the data rate for encoding is smaller than a
decreasing-stop data rate; and
repeatedly changing the second encoding parameter to decrease the data rate
for encoding until the data rate for encoding is smaller than the decreasing-stop data

rate.

8. The data processing method according to claim 3, wherein determining the
second encoding parameter further includes:
changing the second encoding parameter to increase a data rate for encoding if the one

or more factors satisfy a second preset condition.

9. The data processing method according to claim 8, wherein:
the one or more factors include a stored data amount of a third data stream stored in
the buffer; and
determining the second encoding parameter includes:
changing the second encoding parameter to increase a data rate for encoding if

the stored data amount of the third data stream is smaller than a lower threshold value.

10. The data processing method according to claim 9, further comprising:
storing the second data stream to the buffer,
wherein changing the second encoding parameter to increase the data rate for

encoding includes:
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periodically checking whether a stored data amount of stored data in the buffer
is larger than an increasing-stop value; and

repeatedly changing the second encoding parameter to increase the data rate
for encoding until the stored data amount of the stored data is larger than the

increasing-stop value.

11. The data processing method according to claim 8, wherein:
the one or more factors include a channel bandwidth between the data-processing
apparatus and a receiving device; and
determining the second encoding parameter includes:
changing the second encoding parameter to increase a data rate for encoding if

the channel bandwidth is larger than an upper bandwidth boundary value.

12. The data processing method according to claim 11, further comprising:
storing the second data stream to the buffer,
wherein changing the second encoding parameter to increase the data rate for
encoding includes:
periodically checking whether the data rate for encoding is larger than an
increasing-stop date rate; and
repeatedly changing the second encoding parameter to increase the data rate

for encoding until the data rate for encoding is larger than the increasing-stop date rate.

13.  The data processing method according to claim 1, wherein:

determining the second encoding parameter includes determining a data rate for

encoding or a quantization parameter according to the one or more factors, and
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encoding the original data to obtain the second data stream according to the second
encoding parameter includes encoding the original data to obtain the second data stream

according to the data rate for encoding or the quantization parameter.

14. The data processing method according to claim 1, wherein receiving the first
data stream from the data source includes receiving the first data stream from one of a camera

or an unmanned vehicle.

15. The data processing method according to claim 14, wherein receiving the first
data stream from the unmanned vehicle includes receiving the first data stream from a

ground-based unmanned vehicle or an unmanned aerial vehicle.

16.  The data processing method according to claim 1, wherein encoding the
original data to obtain the second data stream includes:

encoding the original data and auxiliary information to obtain the second data stream.

17.  The data processing method according to claim 16, wherein the auxiliary

information includes at least one of text information or time information.

18.  The data processing method according to claim 17, wherein the text
information includes at least one of:

location information of the data source providing the first data stream,

location information provided by a user,

a distance between a target object and the data source,

an area of a target region,
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an identification of a target person, or

an identification of a plate number.

19. The data processing method according to claim 17, wherein the time
information includes a time stamp indicating a time at which the first data stream is obtained

by the data source or a time specified by a user.

20. The data processing method according to claim 1, further comprising:
storing the second data stream to a buffer; and
controlling a transmitter to push a data stream stored in the buffer to a receiving

device.

21.  The data processing method according to claim 20, wherein controlling the
transmitter to push the data stream stored in the buffer to the receiving device includes:

performing an authentication with the receiving device;

receiving an address segment from the receiving device;

obtaining a push address according to the address segment; and

controlling the transmitter to push the data stream stored in the buffer to the receiving

device according to the push address.

22. The data processing method according to claim 21, wherein obtaining the push
address according to the address segment includes:
obtaining the push address according to the address segment and authentication

information.
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23. The data processing method according to claim 22, wherein:
the authentication information includes a locally stored account and a locally stored
key, and
obtaining the push address according to the address segment and the authentication
information includes:
combining the address segment, the locally stored account, and the locally

stored key to form the push address.

24.  The data processing method according to claim 21, wherein controlling the
transmitter to push the data stream stored in the buffer to the receiving device according to
the push address includes controlling the transmitter to push the data stream stored in the

buffer to the receiving device according to the push address within a valid period.

25.  The data processing method according to claim 21, wherein controlling the
transmitter to push the data stream stored in the buffer to the receiving device according to
the push address includes controlling the transmitter to start to push the data stream stored in

the buffer to the receiving device according to the push address within a valid period.

26.  The data processing method according to claim 24 or 25, wherein the valid

period is a valid period provided by the receiving device.

27. A data processing method comprising:
obtaining source data stream from a data source;
decoding the source data stream to obtain decoded data; and

encoding the decoded data and auxiliary information to obtain combined data.
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28. The data processing method according to claim 27, wherein:
the data source includes an unmanned aerial vehicle, and

the source data includes image data.

29.  The data processing method according to claim 27, wherein the auxiliary

information includes at least one of text information or time information.

30.  The data processing method according to claim 29, wherein the text
information includes at least one of:

location information of the data source,

location information provided by a user,

a distance between a target object and the data source,

an area of a target region,

an identification of a target person, or

an identification of a plate number.

31.  The data processing method according to claim 29, wherein the time
information includes a time stamp indicating a time at which the source data is obtained by

the data source or a time specified by a user.

32, A communication method comprising:
obtaining an address segment from a receiving device;
obtaining a communication address according to the address segment and locally

stored authentication information; and
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communicating with the receiving device according to the communication address.

33. The communication method according to claim 32, the method further
comprising, before obtaining the address segment from the receiving device:

performing an authentication with the receiving device.

34. The communication method according to claim 32, wherein:
the locally stored authentication information includes locally stored account
information and locally stored password information, and
obtaining the communication address according to the address segment and the
authentication information includes:
combining the address segment, the locally stored account information, and

the locally stored password information to form the communication address.

35.  The communication method according to claim 32, wherein:
communicating with the receiving device includes controlling a transmitter to push

data from a data source to the receiving device according to the communication address.

36.  The communication method according to claim 35, wherein controlling the
transmitter to push the data from the data source to the receiving device according to the
communication address includes controlling the transmitter to push the data from the data

source to the receiving device according to the communication address within a valid period.

37.  The communication method according to claim 35, wherein controlling the

transmitter to push the data from the data source to the receiving device according to the
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communication address includes controlling the transmitter to start to push the data from the
data source to the receiving device according to the communication address within a valid

period.

38.  The communication method according to claim 36 or 37, wherein the valid

period is a valid period provided by the receiving device.

39. A data-processing apparatus comprising:
a processor; and
a memory storing instructions that, when executed by the processor, cause the
processor to:
receive a first data stream from a data source, the first data stream being
obtained by encoding original data according to a first encoding parameter;
decode the first data stream to obtain the original data;
determine, at a data-processing apparatus remote from the data source, a
second encoding parameter according to one or more factors that are associated with
the data-processing apparatus; and
encode the original data to obtain a second data stream according to the

second encoding parameter.

40. The data-processing apparatus according claim 39, wherein the one or more
factors include at least one of a stored data amount of third data stream stored in a bufter, a
channel bandwidth, a signal-to-noise ratio, a bit error rate, a fading rate, or the number of
usable channels between the data-processing apparatus and a receiving device, the third data

stream being data stream to be pushed to a receiving device.
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41.  The data-processing apparatus according to claim 39 or 40, wherein the
instructions further cause the processor to:
change the second encoding parameter to decrease a data rate for encoding if the one

or more factors satisfy a first preset condition.

42.  The data-processing apparatus according to claim 41, wherein:
the one or more factors include a stored data amount of a third data stream stored in a
buffer; and
the instructions further cause the processor to:
change the second encoding parameter to decrease a data rate for encoding if

the stored data amount of the third data stream is larger than an upper threshold value.

43. The data-processing apparatus according to claim 42, wherein the instructions
further cause the processor to:
store the second data stream to the buffer, and
change the second encoding parameter to decrease the data rate for encoding by:
periodically checking whether a stored data amount of stored data in the buffer
is smaller than a decreasing-stop value; and
repeatedly changing the second encoding parameter to decrease the data rate
for encoding until the stored data amount of the stored data is smaller than the

decreasing-stop value.

44.  The data-processing apparatus according to claim 41, wherein:
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the one or more factors include a channel bandwidth between the data-processing
apparatus and a receiving device; and
the instructions further cause the processor to:
change the second encoding parameter to decrease a data rate for encoding if

the channel bandwidth is smaller than a lower bandwidth boundary value.

45.  The data-processing apparatus according to claim 44, wherein the instructions
further cause the processor to:
store the second data stream to the buffer, and
change the second encoding parameter to decrease the data rate for encoding by:
periodically checking whether the data rate for encoding is smaller than a
decreasing-stop data rate; and
repeatedly changing the second encoding parameter to decrease the data rate
for encoding until the data rate for encoding is smaller than the decreasing-stop data

rate.

46.  The data-processing apparatus according to claim 41, wherein the instructions
further cause the processor to:
change the second encoding parameter to increase a data rate for encoding if the one

or more factors satisfy a second preset condition.

47. The data-processing apparatus according to claim 46, wherein:
the one or more factors include a stored data amount of a third data stream stored in
the buffer; and

the instructions further cause the processor to:
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change the second encoding parameter to increase a data rate for encoding if

the stored data amount of the third data stream is smaller than a lower threshold value.

48.  The data-processing apparatus according to claim 47, wherein the instructions
further cause the processor to:
store the second data stream to the buffer, and
change the second encoding parameter to increase the data rate for encoding by:
periodically checking whether a stored data amount of stored data in the buffer
is larger than an increasing-stop value; and
repeatedly changing the second encoding parameter to increase the data rate
for encoding until the stored data amount of the stored data is larger than the

increasing-stop value.

49. The data-processing apparatus according to claim 46, wherein:
the one or more factors include a channel bandwidth between the data-processing
apparatus and a receiving device; and
the instructions further cause the processor to:
change the second encoding parameter to increase a data rate for encoding if

the channel bandwidth is larger than an upper bandwidth boundary value.

50.  The data-processing apparatus according to claim 49, wherein the instructions
further cause the processor to:
store the second data stream to the buffer, and

change the second encoding parameter to increase the data rate for encoding by:
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periodically checking whether the data rate for encoding is larger than an
increasing-stop date rate; and
repeatedly changing the second encoding parameter to increase the data rate

for encoding until the data rate for encoding is larger than the increasing-stop date rate.

51. The data-processing apparatus according to claim 39, wherein the instructions
further cause the processor to:

determine a data rate or a quantization parameter for encoding according to the one or
more factors, and

encode the original data to obtain the second data stream according to the data rate for

encoding or the quantization parameter.

52. The data-processing apparatus according to claim 39, wherein the instructions
further cause the processor to receive the first data stream from one of a camera or an

unmanned vehicle.

53.  The data-processing apparatus according to claim 52, wherein the instructions
further cause the processor to receive the first data stream from a ground-based unmanned

vehicle or an unmanned aerial vehicle.

54.  The data-processing apparatus according to claim 39, wherein the instructions

further cause the processor to:

encode the original data and auxiliary information to obtain the second data stream.
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55.  The data-processing apparatus according to claim 54, wherein the auxiliary

information includes at least one of text information or time information.

56.  The data-processing apparatus according to claim 55, wherein the text
information includes at least one of:

location information of the data source providing the first data stream,

location information provided by a user,

a distance between a target object and the data source,

an area of a target region,

an identification of a target person, or

an identification of a plate number.

57. The data-processing apparatus according to claim 55, wherein the time
information includes a time stamp indicating a time at which the first data stream is obtained

by the data source or a time specified by a user.

58.  The data-processing apparatus according to claim 39, wherein the instructions
further cause the processor to:
store the second data stream to a buffer; and

control a transmitter to push a data stream stored in the buffer to a receiving device.

59.  The data-processing apparatus according to claim 58, wherein the instructions
further cause the processor to:
perform an authentication with the receiving device;

receive an address segment from the receiving device;
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obtain a push address according to the address segment; and
control the transmitter to push the data stream stored in the buffer to the receiving

device according to the push address.

60.  The data-processing apparatus according to claim 59, wherein the instructions
further cause the processor to:
obtain the push address according to the address segment and authentication

information.

61. The data-processing apparatus according to claim 60, wherein:
the authentication information includes a locally stored account and a locally stored
key, and
the instructions further cause the processor to:
combine the address segment, the locally stored account, and the locally stored

key to form the push address.

62.  The data-processing apparatus according to claim 59, wherein the instructions
further cause the processor to control the transmitter to push the data stream stored in the

buffer to the receiving device according to the push address within a valid period.

63. The data-processing apparatus according to claim 59, wherein the instructions
further cause the processor to control the transmitter to start to push the data stream stored in

the buffer to the receiving device according to the push address within a valid period.
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64.  The data-processing apparatus according to claim 62 or 63, wherein the valid

period is a valid period provided by the receiving device.

65. A data-processing apparatus comprising:
a processor; and
a memory storing instructions that, when executed by the processor, cause the
processor to:
obtain source data stream from a data source;
decode the source data stream to obtain decoded data; and

encode the decoded data and auxiliary information to obtain combined data.

66. The data-processing apparatus according to claim 65, wherein:
the data source includes an unmanned aerial vehicle, and

the source data includes image data.

67.  The data-processing apparatus according to claim 65, wherein the auxiliary

information includes at least one of text information or time information.

68.  The data-processing apparatus according to claim 67, wherein the text
information includes at least one of:

location information of the data source,

location information provided by a user,

a distance between a target object and the data source,

an area of a target region,

an identification of a target person, or
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an identification of a plate number.

69. The data-processing apparatus according to claim 67, wherein the time
information includes a time stamp indicating a time at which the source data is obtained by

the data source or a time specified by a user.

70. A data-processing apparatus comprising:
a processor; and
a memory storing instructions that, when executed by the processor, cause the
processor to:
obtain an address segment from a receiving device;
obtain a communication address according to the address segment and locally
stored authentication information; and
communicate with the receiving device according to the communication

address.

71. The data-processing apparatus according to claim 70, wherein the instructions
further cause the processor to, before obtaining the address segment from the receiving
device:

perform an authentication with the receiving device.

72. The data-processing apparatus according to claim 70, wherein:
the locally stored authentication information includes locally stored account
information and locally stored password information, and

the instructions further cause the processor to:
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combine the address segment, the locally stored account information, and the

locally stored password information to form the communication address.

73. The data-processing apparatus according to claim 70, wherein:
the instructions further cause the processor to control a transmitter to push data from a

data source to the receiving device according to the communication address.

74. The data-processing apparatus according to claim 73, wherein the instructions
further cause the processor to control the transmitter to push the data from the data source to

the receiving device according to the communication address within a valid period.

75.  The data-processing apparatus according to claim 73, wherein the instructions

further cause the processor to control the transmitter to start to push the data from the data

source to the receiving device according to the communication address within a valid period.

76.  The data-processing apparatus according to claim 74 or 75, wherein the valid

period is a valid period provided by the receiving device.
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