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METHOD AND APPARATUS FOR COMPRESSING DATA,
COMPUTER DEVICE AND STORAGE MEDIUM

TECHNICAL FIELD
[0001] The present disclosure relates to the field of data processing, and in particular, relates to a

method and an apparatus for compressing data, a computer device and a storage medmum.

BACKGROUND

[0002] With a rapid development of the technology of Internet of Things, the problem of big
data of the Intemet of Things has become prominent. A massive characteristic of the data of the
Internet of Things has brought great challenges to data quality control, data storage, data
compression, data integration, data fusion, and data query. The demand for the data compression
capability is precisely a weakness of the development of informatization and digitalization of the
Intermnet of Things.

[0003] In the related art, under the premise of meeting the data quality control, developers adopt
appropriate and efficient compression methods to minimize redundant storage of timing data and
increase a space utilization rate, which may effectively reduce storage costs and increase storage
performances.

[0004] However, in the related art, during data compression, compression parameters with a
larger compression proportion may result in a lower compression accuracy. But compression
parameters with a higher compression accuracy may result in a too low compression proportion.
Thus, # 15 difficult for the developers to balance the compression parameters between the

compression proportion and the compression accuracy.

SUMMARY
[0005] Embodiments of the present disclosure provide a method and an apparatus for
compressing data, a computer device, and a storage medium, which may adjust compression
parameters and improve compression cfficiency in the case of ensuring the compression
accuracy. The technical solutions are as follows.
[0006] In onc aspect, a method for compressing data is provided. The method includes:
[0007] acquiring target data; wherein the target data mcludes at least two target data segments;
[0008] acquiring a compression parameter corresponding to an i target data segment of the at
least two target data segments by updating, based on compressed data information corresponding

to an (i-1)™ target data segment of the at least two target data segments, a compression parameter
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corresponding to the (i-1)™ target data segment using a parameter update model; wherein i is an
integer greater than or equal to 2, the compressed data information includes at least one of a
compression proportion and a compression standard deviation, the parameter update model is
acquired by reinforcement learning based on a history compression parameter and compressed
data information corresponding to the history compression parameter, the compression parameter
is is indicative of a compression accuracy of data compression on the at least two target data
segments; and the history compression parameter is a compression parameter corresponding to a
history target data segment; and

[0009] performing, based on the compression parameter corresponding to the i target data

segment, data compression on the i target data segment.

[0010] In another aspect, an apparatus for compressing data is provided. The apparatus includes:
[0011] a target data acquiring module, configured to acquire target data; wherein the target data
includes at least two target data segments;

[0012] a compression parameter updating module, configured to acquire a compression
parameter corresponding to an i target data segment of the at least two target data segments by
updating, based on compressed data information corresponding to an (i-1)™" target data segment
of the at least two target data segments, a compression parameter corresponding to the (i-1)®
target data segment using a parameter update model; wherein 1 is an integer greater than or equal
to 2, the compressed data information includes at least one of a compression proportion and a
compression standard deviation, the parameter update model is acquired by reinforcement
learning based on a history compression parameter and compressed data information
corresponding to the history compression parameter, the compression parameter is indicative of a
compression accuracy of data compression on the at least two target data segments, and the
history compression parameter is a compression parameter corresponding to a history target data
segment; and

[0013] a data compressing module, configured to perform, based on the compression parameter
corresponding to the i target data segment, data compression on the i target data segment.
[0014] In some embodiments, the history target data segment includes the target data segment
prior to the i™ target data segment; and

[0015] the apparatus further includes:

[0016] a model updating module, configured to update, based on compression parameters
corresponding to prior N target data segments of the it" target data segment, and compressed data
information corresponding to the prior N target data segments, the parameter update model in the

case that the i target data segment meets a specified condition; wherein the prior N target data
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segments are N target data segments prior to the i target data segment in the target data, and N
is an integer greater than or equal to 1, and less than 1.

[0017] In some embodiments, the model updating module is configured to:

[0018] update, based on the compression parameters corresponding to the prior N target data
segments of the i™ target data segment and the compressed data information corresponding to the
prior N target data segments, the parameter update model in the case that i is a preset value.
[0019] In some embodiments, the parameter update model includes a first model branch and a
second model branch;

[0020] the first model branch is configured to update the compression parameter corresponding
to the (i-1)" target data segment based on the compressed data information corresponding to the
(i-1)™ target data segment; and

[0021] the second model branch is configured to instruct the first model branch to update the
compression parameter to increase the compression proportion corresponding to the compression
parameter and decrease the compression standard deviation corresponding to the compression
parameter.

[0022] In some embodiments, the compression parameter updating module is further configured
to:

[0023] acquire the compression parameter corresponding to the i target data segment by
updating, based on the compressed data information corresponding to the (i-1) target data
segment, the compression parameter corresponding to the (i-1)™ target data segment using the
first model branch; and

[0024] the model updating module is further configured to:

[0025] acquire, based on the compression parameters corresponding to the prior N target data
segments of the i target data segment and the compressed data information corresponding to the
prior N target data segments, value information corresponding to the i target data segment using
the second model branch; wherein the value information is configured to instruct the first model
branch to update the compression parameter to increase the compression proportion
corresponding to the compression parameter and decrease the compression standard deviation
corresponding to the compression parameter; and

[0026] update, based on the value information, the first model branch and the second model
branch.

[0027] In some embodiments, the target data further includes an initial data segment;

[0028] the compression parameter updating module is configured to:
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[0029] acquire, based on the initial data segment, an initial compression parameter; wherein the
initial compression parameter is a compression parameter corresponding to a first target data
segment; and

[0030] acquire a compression parameter of the first target data segment and compressed data
information corresponding to the first target data segment by performing, based on the initial
compression parameter, data compression on the first target data segment.

[0031] In some embodiments, the history target data segment includes a sample target data
segment in sample data; the sample data is data of a same type as the target data; the sample data
includes at least two sample target data segments; and

[0032] the apparatus further includes:

[0033] a sample updating module, configured to acquire an updated parameter update model by

training, based on the at least two sample target data segments, the parameter update model.

[0034] In yet another aspect, a computer device is provided. The computer device includes a
processor and a memory configured to store at least one instruction, at least one program, a code
set, or an instruction set, wherein the processor, when loading and executing the at least one
instruction, the at least one program, the code set, or the instruction set, is caused to perform the

method for compressing data as described above.

[0035] In still a further aspect, a non-transitory computer-readable storage medium is provided.
The storage medium stores at least one instruction, at least one program, a code set, or an
instruction set, wherein the at least one instruction, the at least one program, the code set, or the
instruction set, when loaded and executed by a processor of a computer device, causes the

computer device to perform the method for compressing data as described above.

[0036] In one more aspect, a computer program product or a computer program is provided. The
computer program product or computer program includes one or more computer instructions.
The one or more computer instructions are stored in a non-transitory computer-readable storage
medium. The one or more computer instructions, when loaded and executed by a processor of a
computer device, cause the computer device to perform the method for compressing data as
described above.

[0037] The technical solutions according to the present disclosure achieve the following
beneficial effects:

[0038] The parameter update model is updated through the history compression paramecter

acquired during the compression process, and the compression proportion and the compression
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error which correspond to the history compression parameter. The updated compression
parameter is acquired by updating the compression parameter corresponding to the previous
target data segment using the updated parameter update model, and the compressed data
information corresponding to the target data segment 1s acquired by compressing the target data
segment based on the updated compression parameter. Continucushy, based on the compressed
data information, the compression parameter corresponding to the next target data segment is
acquired using the parameter update model. With the above solutions, the parameter update
model is updated based on the compression proportion and the compression error of the history
compression parameter, the parameter updatc model adjusts the compression paramcter
corresponding to the target data segment based on the compression proportion and the
compression error of the previous target data segment, and a value of the compression parameter
is accurately adjusted, which improves the compression efficiency in the case of cnsuning the
COMPIESSION accuracy.

[0039] % should be understood that, the above general description and the following detailed
description are merely exemplary and explanatory, and is not mtended to himit the present

disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS
[0040] The accompanying drawings incorporated in the specification and forming a part thereof
illustrate the embodiments in line with the present disclosure, and are configured to explain
principles of the present disclosure in combination with the specification.
[0041] FiG. 1 is a schematic structural diagram of a data compression system according to an
cxemplary erabodiment;
[0042] FIG. 2 shows a schematic diagram of a swinging door trending algorithm imvolved in an
embodiment of the present disclosure;
[0043] FIG. 3 1s a schematic flowchart of a method for compressing data according fo an
exemplary embodiment;
[0044] FIG. 4 is a flowchart of a method for compressing data according to an exemplary
embodiment;
[0045] FIG. 5 is a schematic flowchart of a method for training the parameter update model
involved in the embodiment shown in FIG 4;
[0046] FIG. 6 is a schematic flowchart of a method for compressing data nvolved m the
embodiment shown in FIG. 4;
[0047] FIG. 7 1s a schematic diagram of application of the data compression invelved in the

embodiment shown in FIG. 4;
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[0048] FIG. § s a schematic diagram of application of the data compression involved 1 the
embodiment shown in FIG. 4,

[0049] FIG. 9 is a frame diagram of a data compression process according to an exemplary
embodiment;

[0050] FIG. 10 is a block diagram of a structure of an apparatus for compressing data according
to an exemplary embodiment; and

[0051] FIG. 11 is a schematic structural diagram of a computer device according to an

exemplary embodiment.

DETAILED DESCRIPTION
[0052] Exemplary embodiments are explained in detail hereinafier, and examples of the
exemplary embodiments are lustrated in the accompanying drawings. Where the description
heremnafier relates to the accompanying drawings, unless otherwise specified, identical reference
numerals in the accompanving drawings denote identical or like ¢lements.. The implementations
set forth in the following description of exemplary embodiments do not represent all
implementations consistent with the present disclosure. Instead, they are merely examples of
apparatuses and methods consistent with some aspects related to the present disclosure as recited

in the appended claims.

[0053] Prior to describing various embodiments of the present disclosure, several concepts

imvolved in the present disclosure are introduced at first.

[0055] Alis atheory, a method, a tochnology or an application system which simulates, extends
and expands buman intelligence to perceive an environment, acquire knowledge and obtain the
best result using the knowledge by using a digital computer or a machine controlled by the
digital computer. In other words, Al is a comprehensive technology in computer science, which
intends to anderstand the essence of intelligence and produce a new type of intelhigent machines
which can respond in a fashion similar to human intelligence. That 15, Al is to study design
principles and implementation methods of vartous intelligent machines, such that the machines
have functions of perception, reasoning and decision-making.

[0056] Al technology is a comprehensive disciphine, and involves both hardware technologies
and software technologies in a wide range of fields. Basic Al technologies generally mchade a
sensor technologv, a dedicated Al chip technology, a cloud computing technology, a distributed
storage technology, a big data processing technology, an operating/interaction system technology,

an electromechanical integration techmology, and the like. Software AT technologies mainly
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melude a computer vision technology, a voice processing technology, a natural language
processing technology, a machine learing/deep learning technology, and the like.

[0057] 2} Data Compression (BC)

[0058] D refers to a technological method of reducing a data amount 1o reduce a storage space
and improve the transmission, storage and processing efficiency, or reorganizing the data by
algorithms to reduce data redundancy and the storage space without losing useful information.
BC mcludes lossy compression and lossless compression.

[0059] 3) Remforcement Learning (RL)

[0060] RL. also known as reinforced learning, evaluation learning, or enhancement learning, is

2,
paradigms or methodologics of machine leaming, and is contigured to describe and solve the
problem of achieving a maximum return or a specific purpose of an agent based on learning
strategies in the process of interacting with the environment.

[0061] A common model of RL is the standard markov decision process (MDP). According to
given conditions, RL may be divided into model-based RL, model-free RL, active RL and
passive RL. RL is that the agent learns in a "irial and error” fashion, and 1s a reward-guided
behavior acquired by interacting with the environment, with a purpose that the agent gains the
greatest reward. RL, different from supervised learning in connectionist learning, is mainly
manifested in a reinforcement signal. The remforcement signal provided by the environment in
RL is an evaluation of the guality of a generated action {(usually a scalar signal), rather than
telling a reinforcement learning systern (RLS) how to gencrate the correct action. In the case that
the external environment provides little information, the RLS must rely on its own experience to
learn. In this way, the RLS gains knowledge in an action-evaluation environment and tmproves

action plans to adapt to the environment,

[0062] FIG. 1 is a schematic structural diagram of a data compression system according to an
exemplary embodiment. The system mcludes a data storage device 120 and a data compression
device 140.

[0063] The data storage device 120 may include a data storage module (not shown in the
drawing}, and data to be compressed may be stored i the data storage module in advance; or the

data storage device 120 is directly connected to a sensor, and the sensor may be one sensor or

w

cveral sensors. The sensor generates corresponding timing data via changes in the external
environment, and sends the timing data to the data storage device for storage.

[0064] The data compression device 140 may include a data compressing module and a data
processing module. The data to be compressed may be processed into a data form surtable for

compression by the data processing module, or the data to be compressed may be directly
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analvzed by the data processing module. The data compression device may further compress the
data to be compressed using the data compressing module to acquire compressed data after
COmpression.

[0065] In some embodiments, the data compression device 140 may include a compressed data
storage module, and the data compressing module compresses the data to be compressed, and
saves the compressed data after compression to the compressed data storage module.

[0066] In some embodiments, the data compression device 140 may be a server, and may
include one server, or several servers, or may be a distributed computer cluster composed of
several servers, or may be a virtualization platform, or may be a cloud computing serviee center,
etc.. which is not limited in the present disclosure.

[0067] The data storage device 120 and the data compression device 140 are connected via a
communication network. In some embodiments, the communication network 1s a wired network
or a wireless network.

[0068] In some embodiments, the system may further include a management device {(not shown
in FIG. 1}, and the management device 1s connected to the data storage device 120 and the data
compression  device 140 via a communication network. In some embodiments, the
communication network is a wired network or a wircless network.

[0069] In some embodiments, the above wireless network or wired network uses a standard
communication technology and/or protocol. The network is usually Internet, but may also be any
network, including but not limited to any combination of a local area network (LAN), a
metropolitan area network (MAN), a wide area network (WAN), a mobile network, a wired
network or a wireless network, a private network or a virtual private network. In some
embodiments, the data exchanged over the network is represented by using technologies and/or
formats including hyper text mark-up language (HTML), extensible markup language (XML),
and the like. In addition, all or some links may also be encrypted by using Secure Socket Layer
(SSL), Transport Layer Security (TLS), virtual private network (VPN), Internet Protocol
Security (IPsec) and other conventional encryption technologies. In some embodiments, some
customized and/or dedicated data communication technologies may also be configured to replace

or supplement the data communication technologies above.

[0070] Referring to FIG. 2, FIG. 2 is a schematic diagram of a swinging door trending {(8DT)
algorithm involved m an embodiment of the present disclosure. As shown in FIG. 2, FIG. 2
shows the process of a method for compressing a timing data segment using the SDT algorithn.

By taking nine tinung data nodes corresponding to nine time nodes from t0 to 8 as an example,
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the SDT algorithm takes the timing data node corresponding to 0 as a starting point to start the
first compression process. The compression process is as follows.

[0071] Firstly, based on a compression parameter AE, two points on the drawing with a vertical
distance of AE from the starting point are taken as pivots {a pivot 1 and a pivot 2}

[0072] The timing data node corresponding to t1 is determined by the pivot 1 and the pivot 2. By
connecting the timing data node corresponding to t1 to the two pivots, the timing data node
corresponding to t1 and the two pivots form a triangle 1. In this case, a triangle inner angle
corresponding to the pivot 1 in the triangle 1 is recorded as an inner angle 1; and a triangle inner
angle corresponding to the pivot 2 in the triangle | is recorded as an inner angle 2. Obviously, a
sum of the inner angle 1 and the inner angle 2 is less than 180 degrees, and the timing data node
corresponding to t1 may be normally compressed in the compression process.

[0073] Then, the timing data node corresponding to 12 is determuned. The determination process
is the same as the determination process of tl. The timing data node corresponding to 12 is
connected to the pivot 1 and the pivot 2 to form a triangle 2. Tn this case, the inner angle | is
compared with a triangle tnner angle corresponding to the pivot | in the triangle 2, and the larger
inner angle is taken as the mner angle 1. The inner angle 2 is compared with a triangle inner
angle corresponding to the pivot 2 in the triangle 2, the larger mner angle is taken as the inner
angle 2, and then whether the sum of the inner angle 1 and the inner angle 2 is less than or equal
to 180 degrees is determined. In FIG. 2, as the sum of the inner angle 1 and the inner angle 2 18
still less than or cqual to 180 degrees upon the determination of 12, the timing data node
corresponding to 12 may also be compressed normally in the compression process.

[0074] In the same way, the timing data node corresponding to 13 and the timing data node
corresponding to t4 may further be compressed normally in the compression process, which is
not repeated here.

[0075] When the timing data node corresponding to t3 in FIG. 2 1s determined, it can be seen
that in a triangle 5 formed by connecting 5 and the two pivots, i the case that the triangle mner
angle corresponding 1o the pivot 2 1s updated to the mner angle 2, the sum of the inner angle 2
and the mner angle 1 is greater than 180 degrees. This indicates that the timing data node
corresponding to t5 cannot be compressed normally in the compression process. In this case, the
timing data node corresponding to t5 is taken as a new starting point to start the next
compression process. Besides, the corresponding timing data nodes of 10 to t4 corresponding o
the previous compression process are represented by a data segment, so as to complete the data
compression process of the timing data nodes corresponding to t0 to t4.

[0076] The SDT algorithm is a lossy compression algorithm. In the SDT algorithin, the

compression parameter AE is configured to control the compression accuracy and compression
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etfect of the SDT algorithm. In the case that AE is smaller, a difference value between the timing
data nodes allowed to be compressed in one compression process is smaller, such that the
compression standard deviation is smalier. However, where AE is too small, more useless data
points are retained, and the compression proportion is lower. In the case that AE is larger, the
difference value between the timing data nodes allowed to be compressed in one compression
process is larger, such that the compression proportion is higher. The larger compression
difference value may lead to too much loss of compressed mformation of compression points in
one compression process, and the compression standard deviation is larger. Therefore, in the
process of data compression using the SDT algornithm, it is necessary to accurately control the
value of AE, and increase the compression proportion as much as possible on the premise of
ensuring the smaller error. Therefore, in the SDT algorithm, the selection of the value of AE is

relatively difficult, which directly affocts the compression performance.

[0077] Refernng to FIG. 3, FIG. 3 is a schematic flowchart of a method for compressing data
according to an exemplary embodiment. The method may be executed by a computer device, and
the computer device may be the data compression device 140 in the embodiment shown in FIG.
1. As shown in FIG. 3, the process of the method for compressing data may include the
following steps.

[0078] In 31, a target data is acquired, wherein the target data includes at least two target data
scgments.

[0079] ¥n some embodiments, the target data may be tuning data.

[0080] The timing data refers to time sequence data. The time sequence data is a data sequence
of a same indicator recorded by in a chronological order. The data in the same data sequence is
of the same size and is comparable.

[0081] In some emboduments, the target data may be segmented into respective target data
segments according to time identifiers.

[0082] The timing data may include the time identifiers for indicating time information i the
timing data, and the target data may be determined as respective target data segments according
to the time identifters.

[0083] in some embodiments, the data amount of cach target data segment is the same.

[0084] In 32, a compression parameter corresponding to an i target data segment of the at least
two target data segments is acguired by updating, based on compressed data information
corresponding to an (i-1) target data segment of the at least two target data scgments, a
compression parameter corresponding to the (i-1)™ target data segment using a parameter update

model.
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[008S] Here, 1 1s an integer greater than or equal to 2, the compressed data information mcludes
at least one of a compression proportion and a compression standard deviation; the parameter
update model is acquired by reinforcement learning according to a history compression
parameter and compressed data information corresponding to the history compression parameter;,
the compression parameter is indicative of a compression accuracy of data compression on the at
least two target data segments; and the history compression parameter is a compression
parameter corresponding to a history target data segment.

[0086] in some embodiments, the parameter update model includes a first model branch and a
second model branch.

[0087] The first model branch is configured to update the compression parameter corresponding
to the (i-1)™ target data segment based on the compressed data information corresponding to the
(i-1)™ target data segment; and the second model branch is configured to instruct the first model
branch to update the compression parameter to increase the compression proportion
corresponding to the compression parameter and decrease the compression standard deviation
corresponding to the compression parameter.

[0088] In some embodiments, the history target data segment includes the target data segment
prior to the i target data segment.

[0089] In some embodiments, the history target data segment includes a sample target data
segment in sample data; and the sample data is data of a same type as the target data, and the
sample data mcludes at least two sample target data segmoents.

[0090] In 33, data compression is performed on the 1™ target data segment based on the
compression parameter corresponding to the i target data segment.

[0091] In summary, in the solution shown in the embodiments of the present disclosure, the
parameter update model is updated based on the history compression parameter acquired in the
compression process, and the compression proportion and the compression standard deviation
corresponding to the history compression parameter. The updated compression parameter is
acquured by updating the compression parameter corresponding to the previous target data
segment using the updated parameter update model, and the compressed data information
corresponding to the target data segment is acquired by compressing the target data segment
based on the updated compression parameter. Continuously, based on the compressed data
information, the compression parameter corresponding to the next target data segment is
acquired using the parameter update model. With the above solution, the parameter update model
1s updated based on the compression proportion and the compression standard deviation of the
history compression parameter, the parameter update model adjusts the compression parameter

corresponding to the target data segment based on the compression proportion and the
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compression standard deviation of the previous target data scgment, and a value of the
compression parameter is accurately adjusted, which improves the compression efficiency in the

case of ensuring the compression accuracy.

[0092] Referring to FIG. 4, FIG. 4 is a flowchart of a method for compressing data according to
an exemplary embodiment. The method may be executed by a computer device, and the
computer device may be the data compression device 140 in the embodiment shown in FIG. 1,
and the data compression device may be a server. As shown in FiG. 4, the method for
compressing data may include the following steps.

[0093] In 401, at least two sample target data segments are acquired.

[0094] The sample target data segment s a data segment n sample data.

[0095] In 402, an updated parameter update model 1s acquired by training, based on the at least
two sample target data segments, a parameter update model.

[0096] In some embodiments, the sample data further includes an initial sample data segment.
[0097] The mitial sample data segment is a first data segment in the sample data.

[0098] In some embodiments, an initial sample compression parameter is acquired based on the
initial sample data segment, wherein the initial sample compression parameter is a compression
parameter corresponding to the first sample target data segment.

[0099] In some embodiments, the parameter update model is inttialized based on the initial
sample compression parameter and a parameter preset by a user.

[00100] That is, the parameter update model may be initially constructed by the initial
sample compression parameter and the preset parameter before being updated based on the at
least two sample target data scgmends. The server then trains the mitialized parameter update
model based on the at least two sample target data segments.

[00101] In some embodiments, 402 may include 402a, 402b, and 402¢.

[00102] In 402a, a sample compression parameter corresponding to an n'™ sample target
data segment is acquired by updating, based on compressed data information corresponding 1o a
(n-1)® sample target data segment, a sample compression parameter corresponding to the (n-1)®
sample target data segment osing the parameter update model; n is an integer greater than or
equal to 2.

[00103] The compressed data information corresponding to the (n-1)" sample target data
segment includes at least one of a compression proportion and a compression standard deviation
corresponding to the (n-1)™ sample target data segment.

[00104] In some embodiments, the compression proportion corresponding to the (n-1)™

sample target data segment is a ratio of the number of data segments before the (n-1)" sample
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target data segment is compressed to the number of data segments after the (n-1)"® sample target
data segment 1s compressed. The compression proportion is shown in the following formula:

. By
[00105] proporiion = I
[00106] wherein N represents the number of data points contained in the data segment
before compression, and V' represents the number of data points contained in the data segment
after compression.
[00107] In some embodiments, the compression standard deviation $td is shown in the
following formula:

;‘1—
d= -2, —u)
[00108] Jnoima (e~

[00109] wherein v, represents a data value corresponding to cach data point in the at least
two sample target data segments, ¥ represents an average value of the data values corresponding
to cach data point in the at least two sample target data segments, and n represents the number of
the data poiuts in the at least two sample target data segments,

[00110] In 402b, compressed data of the n™ sample target data segment, and compressed
data information corresponding to the n' sample target data segment are acquired by performing
data compression on the n™ sample target data segment based on the sample compression
parameter corresponding to the n™ sample target data segment.

[00111] In some embodiments, in the case that the compression method is the SDT
algorithm, the sample compression parameter is the compression parameter AE in the SDT
algorithm, which is configured to control the compression accuracy and the compression effect
of the SDT algonthm.

[00112] In 402c, the parameter update model is updated based on sample compression
parameters corresponding to the at least two sample target data segments and compressed data
information corresponding to the at least two sample target data segments.

[00113] In some embodiments, in the case that the n™ sample target data segment mests a
specified condition, the parameter update model is updated based on compressed data

information corresponding to prior N sample target data segments of the n® sample target data

segment.
[00114] The prior N sample target data segments are N data segments prior to the i

samplc target data segment in the target data; and N is an integer greater than or equal to 1, and
less than 1.

[00115] In some embodiments, the parameter update model includes a first model branch
and a second model branch. The first model branch is configured to update the sample

compression parameter corresponding to the (n-1)™ sample target data segment based on the
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compressed data information corresponding to the (n-1)" sample target data segment; and the
second model branch is configured to instruct the first model branch to update the compression
parameter to increase the compression proportion corresponding to the compression parameter
and decrease the compression standard deviation corresponding to the compression parameter.
[00116] The parameter update model is a model constructed by an Actor-Critic-based
proximal policy optimization {PP0) algorithm. Therefore, in the parameter update model, the
first model branch is an Actor network model, and the second model branch is a crtic network
model.

[00117] In some cmboduments, based on the compressed data infornmation corresponding
to the (n-1)'" sample target data segment, the sample compression parameter corresponding to the
n'™ sample target data segment is acquired by updating the sample compression parameter
corresponding to the (n-1)™ sample target data segment using the first model branch; based on
the sample compression parameters corresponding o the at least two sample target data
segments, and the compressed data information corresponding to the at least two sample target
data segments, value information corresponding to the i target data segment is acquired using
the second model branch; and the value information is configured to instruct the first model
branch to update the compression parameter with to increase the compression proportion
corresponding to the compression parameter and decrease the compression standard deviation
corresponding to the compression parameter.

[00118] Based on the value information, the first model branch and the second model
branch are updated.

[00119] In the casc that the parameter update model is the Actor-critic network model, the
Actor network model takes the compression parameter AE, the compression proportion and the
compression standard deviation Std as input parameters, and combines some random numbers to
calculate a change value of AE, and the change value of AE is taken as an Action m an RL
concept. The compression parameter AE, and the compression proportion and the compression
standard deviation Std are taken as a state in the RL concept. A difference value between the

proportion corresponding to the n'®

sample target data segment and the proportion correaponding
to the (n-1)" sample target data segment is calculated, a difference value between the Std
corresponding to the n™ sample target data segment and the Std corresponding to the (n-1)®
sample target data segment is calculated, and a ratio of the two difference values is taken as a
Reward corresponding to the n' sample target data segment.

[00120] When the n™ sample target data segment meets the specified condition, the Actor-
critic network model is updated based on the States, Rewards, and Actions corresponding to the

prior N sample target data segments of the n' sample target data scgment. Specifically, Actor in



WO 2022/108523 PCT/SG2021/050697
15

the model 1s rephcated as Old_Actor before being updated based on the states of the prior N
sample target data segments. Actor updated based on the states corresponding to the prior N
sample target data segments is compared with the non-updated Old_Actor to calculate a a_loss,
and Rewards and states corresponding to the prior N sample target data segments are taken as
input parameters of the critic network model in the model to acquire value information
corresponding to the prior N sample target data segments (that is, value in the RL councept).
Besides, a ¢ loss is acquired based on the value information, wherein the a loss is a loss
function value of the Actor network, and the ¢ loss is a loss function value of the critic network.
Based on the a_loss and the ¢ _loss, back propagation is performed on both the Actor network
and the critic network to update the parameter update model.

[00121] In 403, the target data is acquired, wherein the target data includes at least two

target data segments.

[00122] The target data 1s data of the same type as the sample target data.
[00123] In 404, an wmitial compression parameter 15 acquired based on an nitial data

segment, wherein the initial compression parameter is a compression parameter corresponding to
a first target data segment.

[00124] The target data further includes the initial data segment, and the initial data
segment s a first data segment in the target data.

[00125] In some embodiments, the initial compression parameter is acguired based on a
standard deviation of data values corresponding to the data points of the initial data segment.
[00126] The server may directly analyze the distribution of the data values corresponding
to the data points in the initial data segment, for example, the distribution of the data values
corresponding to the data points in the mitial data scgment is analyzed according to the standard
deviation, which can partially reflect the distnbution of the data values corresponding to the
overall data points of the comresponding target data of the mitial data segment. The initial
compression parameter may be positively correlated with the standard deviation of the data
values corresponding to the data points in the mitial data segment. Where the standard deviation
is larger, the difference value of the data values corresponding to the data points i the initial
data segment is larger, and the data points are relatively scattered. Therefore, it can be inferred
that the distribution of the overall data points of the target data may further be relatively
scattered. Therefore, in order {0 ensure a compression proportion, a larger initial compression
parameter may be set, and then the initial compression parameter is updated according to the
compression situation of a subsequent target data segment. Similarly, where the standard
deviation 1s smaller, the difference value of the data values corresponding to respective data

points in the initial data segment is smaller, in the case of ensuring the compression proportion, a
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smalier imitial compression parameter may be set to improve the compression accuracy, and then
the initial compression parameter is updated according to the compression situation of the
subscquent target data segment.

[00127] In 405, a compression parameter of the first target data segment and compressed
data information corresponding to the first target data segment are acquired by performing data
compression on the first target data segment based on the initial compression parameter.

[00128] In some embodiments, the first target data segment is performed the data
compression using the SDT algorithm based on the initial compression parameter to acquire the
compression parameter of the first target data segment and the compressed data information
corresponding to the first target data segment.

[00129] The witial compression parameter is the compression parameter AE
corresponding to the SDT algorithm,

[00130] In 406, a compression parameter corresponding to an i target data segment of the
at least two target data segments is acquired by updating, based on compressed data information
corresponding to an (i-1)" target data segment of the at least two target data scgments, a
compression parameter corresponding to the (-1 target data segment using the parameter
update model.

[00131] In some embodiments, in the case that the parameter update model inchudes a first
model branch, the first model branch is configured to update the compression parameter
corresponding to the (i-1)™ target data segment based on the compressed data information
corresponding to the (i-1)" target data segment.

[00132] In some embodiments, based on the compressed data information corresponding
to the (i-1)'" target data segment, the compression parameter corresponding to the i target data
segment is acquired by updating the compression parameter corresponding to the (-1 target
data segment using the first model branch.

[00133] The process of updating the compression parameter corresponding to the (i-1)®
target data segment using the parameter update model, and the process of updating the
compression parameter corresponding to the (i-1)* target data segment using the first model
branch and the second model branch arc the same as the process of updating the compression
parameter in the model training process in 402, which is not repeated here.

[00134] In 407, data compression is performed on the i target data segment based on the
compression parameter corresponding to the i target data segment.

[00135] In some embodiments, in the casc that the i target data scgment meets a
specified condition, bhased on compression parameters corresponding to prior N target data

segments of the i target data segment and compressed data information corresponding to the



WO 2022/108523 PCT/SG2021/050697
17

prior N target data segments, the parameter update model 1s updated; and the prior N target data
segments are N data segments prior to the i™ target data segment in the target data; N is an
integer greater than or equal to 1.

[00136] In some embodiments, in the case that 1 is a preset value, based on the
compression parameters corresponding to the prior N target data segments of the i® target data
segment and the compressed data mformation corresponding to the prior N target data segments,
the parameter update model is updated.

[00137] The preset value may be one value or several values. For example, in the case that
the preset value is one value, the user may set the preset value to 10. In this case, based on the
compression parameters corresponding to the prior N target data segments of the tenth target
data segment and the compressed data mformation corresponding to the prior N target data
segments, the parameter update model is updated; or, the preset value may be a multiple of 5§,
that is, 5, 10, 15, 20, or the like. In thus case, when i reaches the preset value, the parameter
update model is updated.

[00138] In some embodiments, the parameter update model includes a second model
branch, and the second model branch 1s configured to instruct the first model branch to update
the compression parameter to increase the compression proportion corresponding to the
compression parameter and reducing the compression standard deviation corresponding fo the
compression parameter,

[00139] In some embodiments, based on the compression parameters corresponding to the

sth

prior N target data segments of the 1™ target data segment and the compressed data information

corresponding to the prior N target data segments, value information corresponding to the i
target data scgment i1s acquired using the sccond model branch; and the value information is
configured 1o instruct the first model branch to update the compression parameter to increase the
compression  proportion  corresponding to the compression parameter and decrease the
compression standard deviation corresponding to the compression parameter; and the first model
branch and the second model branch are updated based on the value information.

[00140] The process of updating the parameter update model based on the compression
parameters corresponding to the prior N target data segments of the i target data segment and
the compressed data information corresponding to the prior N target data segments is the same as
the process of updating the parameter update model in the model training process in the above
402, which is not repeated here.

[00141] FIG. 5 schematically describes the process of updating the parameter update
modcl based on the compression parameters corresponding to the prior N target data scgments of

the i target data segment and the compressed data information corresponding to the prior N
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target data segments. Referring to FIG. 5, FIG. 5 15 a schematic flowchart of a method for
training a parameter update model involved in an embodiment of the present disclosure. As
shown in FIG. 5, the i'" target data segment is performed the data compression using the SDT
algorithm to obtain a compression proportion and a compression standard deviation (Std}
corresponding to the i target data segment. Then the proportion and the Std corresponding to
the i'" target data segment, and the compression parameter AE corresponding to the i'" target data
segment are taken as a State in the RL method to be input mto the parameter update model
(5501). The embodiment adopts a proximal policy optimization (PPQ) algorithm in the RL
method.

[00142] In some embodiments, the parameter update model may be an Actor-critic model
in an RL model, and an Actor network in the Actor-critic model is configured to acquire a
compression parameter of a (i+1)® target data segment based on State information of the i
target data segment. That is, the compression parameter AE, the compression proportion and the
compression standard deviation Std are taken as input parameters, and a change value of the
compression parameter AR of the (i+1)" target data segment is calcolated by combining some
random number (that is, Action in the RL concept). Besides, difference values between the
compression proportion and the compression standard deviation corresponding to the i target
data segment, and the compression proportion and the compression standard deviation

corresponding to the (i+1)" target data segment arc caleulated (that is, Reward in the RL

concept).
[00143] A round of update process of the Actor-critic model is as follows.
[00144] The State information corresponding to the i'" target data scgment is input into the

Actor network (S302) to acquire two parameters p and o, and the two parameters are taken as a
mean and a variance of a normal distribution to counstruct the normal distribution. The normal
distribution is configured to express a probability distribution of Action {the change value of AE)
i the RL method, and then the normal distribution 1s sampled based on the random number to
acquure a Sample Action as the change value of AE of the next target data segment (8503}, and
the change value is recorded as Action corresponding to the i™ target data segment (8504).

[00145] The change value of AE 1s input inte a compression program {i.c., compression

environment} to acquire the compression parameter AE corresponding to the i

target data
segment, and the compression parameter AE corresponding to the (i+1)™ target data segment is
determined. Then, based on the compression parameter AE corresponding to the (i+1)" target
data segment, data compression is performed on the (i+1)™ target data segment using the SDT
algorithm to acquire compressed data corresponding to the (i+1)™ target data segment, and a

compression proportion and a compression standard deviation corresponding to the G+ target
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data segment ($505). The compression parameter, compression proportion and compression
standard deviation corresponding to the (i+1y" target data segment are saved as state
corresponding to the (i+1)" target data segment (5506) and are input to the Actor network, and
the next Action {the next process, not shown in the drawing) is acquired. In addition, the Actor
network acquire a reward value corresponding to the (i+1)" target data segment based on the
compression proportion and the compression standard deviation Std corresponding to the i
target data segment, and the compression proportion and the compression standard deviation Std
corresponding to the (i+1)" target data segment {(S307). The above update process of the
compression parameter is cveled until a model update device (server) stores parameters (s, a, 1)
corresponding to a number of target data scgments, that 15, the parameters (State, Action, Reward)
corresponding to all target data segments.

[00146] Then, via a critic network in the Actor-critic model, based on the parameters (s, a,
1} corresponding to the number of target data segments, a value corresponding to the number of
target data segments is acquired, and based on the parameters (s, a, 1} corresponding to the
number of target data segments and the value, the critic network and the Actor network are
updated.

[00147] Specifically, in the case that the mode] update device stores the parameters (s, a, 1)
corresponding to the number of target data segments tramned n the above steps, the parameters (s,
a, 1} acquired after the above update process of cycling compression parameter are mput into the
critic network (S508), so as to acquire v_{value) corresponding to the above cyclically updated
model, and a discount reward corresponding to the above cyclically updated model 1s calculated

based on v_. The formula of the discount reward is as follows:

[00148] REJ=rftieysfer Uy et L Ay T T Ty
[00149] wherein rit] represents a Reward value of the target data segment corresponding

to the parameter update model at moment ¢, v represents a discount coefficient in the RL concept,
¥ is greater than or equal to 8, and less than or equal to 1, and v is configured to instruct an
influence rate of Reward at the corrent moment to a moment 1 the future; and v is the valoe
acquired by the target data segment via the critic network at the moment €.

[00150] For the number of target data segments, the discount rewards corresponding fo the
number of target data segments are calculated using the above discount reward formula. For
example, in the case that a value of the number is T+1, the discount rewards corresponding to the
T+1 target data segments are R{C], RI1], R{2], R{3]..RIT] respectively, wherein T is the last
moment {time step).

[00151] Then the paramcters (s, a, 1) of the number (T+1) stored m the model update

device are input into the critic network to acquire the V_{value of the value) corresponding to the
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number of target data segments, and then a first difference value {At) between the V_ value of
gach of the target data segments and the discount reward is calculated by the formula: At=R-V _
(5509).

[00152] Based on the first difference value as an nput valoe of a critic network loss
function, a loss function value is acquired (8510). As the critic network is updated using back
propagation of the loss function value, the loss function may be ¢ loss which is equal to
mean{sguare{At }}), and the loss function value is an average of square values of the first
difference valies corresponding to the target data segments (8511}

[00153] Then the parameters (s, a. 1) corresponding to the number of target data segments
are input into an Old_Actor network and the Actor network (8512}, The Old_Actor network and
the Actor network bhave the same network structure, wherein the Old_Actor is acquired afier
updating the compression parameter, the compression proportion and the compression standard
deviation corresponding to the first target data segment; and the Actor network 1s acquired after
updating the compression parameters, the compression proportions and the compression standard
deviations corresponding to the number of target data segments.

[00154] Then, based on the parameters {s, a, r} corresponding to the number of target data
segments, a normal distribution Normall corresponding to the Old_Actor network and a normal
distribution Nommal2 corresponding to the Actor network are constructed. Normall is indicative
of a probability that Action {that is, the change value of E) 1s taken cach value in Old_Actor, and
Nearmal2 is indicative of a probability that the Action is taken cach value in Actor. Actions
corresponding to the number of target data segments are input into both the normal distributions
Normall and Nomal2, so as to acquire the probabilitics probl and prob2 of each Action in the
two networks (Actor and Old_Actor), and then prob2 is divided by prob1 to acquire an important
weight, which is a ratio of Old_Actor to the updated Actor.

[00155] Then, based on the ratio and the first difference At the Actor network is updated
by back propagation of the loss function (83513), wherein the loss function a_loss may be
expressed as mean{min{(ratio* At, clip{ratio, 1-§, 1+E¥* AON.

[00156] The clip function is a chipping function, that is, the ratio is clipped based on the
size of an interval shown in (1-§, 14}, and & is a constant. Therefore, from an intuitive point of
view, for the above loss function, firstly the ratio 1s clipped by the clip to form a range, the
clipped range is acted on the first difference value At to obtain a value, which is compared with a
value of the ratio directly being acted on At, and the minimum value is taken as an updated loss
function value of Actor.

[00157] The stored paramcters (s, a, r) corresponding to the number of target data

segments are cyclically input into the Old_Actor network and the Actor network, and the Actor
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network is updated. After a number of cveles, a network weight m the Actor network updated for
a namber of times is configured to update the Old Actor network (8514}, such that in the next
update process of the Actor network, the updated Old Actor network may be used as a
compartson network o construct updated Normal?2, thereby causing model update more efficient.
[00158] Referring to FIG. 6, FIG. 6 is a schematic flowchart of a method for compressing
data mmvolved in an embodiment of the present disclosure. As shown in FIG. 6, a target data 61
may be divided into an initial data 611 (an initial data segment) and several target data segments
(a first target data segment 612, a second target data segment 613, and several subsequent target
data segments). Fustly, an tutial compression parameter corresponding to the imitial data
scgment 1s acquired by data analyzing on the inttial data and calculating the parameters such as a
standard deviation and an average of data contained i the vutial data, and the mital
compression parameter corresponding to the initial data is input into a parameter update model to
acquire an initialized parameter update model.

[00159] The parameter update model does not adjust the mitial compression parameter,
and directly nputs the initial compression parameter into an SBT module 623 as a compression
parameter of an SDT algorithm, and SDT is performed on the first target data segment 612 (that
is, the first of the target data segments) based on the initial compression parameter, to acquire
compressed data corresponding to the first target data segment 612, and a compression
proportion and a compression standard deviation corresponding to the first target data segment
612.

[00160] The compression proportion and the compression standard  deviation
corresponding to the first target data segment, and the compression parameter corresponding to
the first target data segment are mput into the parameter update model 621 to acquire an updated
compression parameter. The updated compression parameter, as a compression parameter of the
second target data segment {that 15, the second of the target data segments}), is input into the SDT
module, and SDT is performed on the second target data segment 613 to acquire compressed
data corresponding to the second target data segment 613, and a compression proportion and a
compression standard deviation corresponding to the second target data segment 613,

[00161] The above process is iterated, in the case that an N target data segment 614 is
performed SDT by the SDT module based on a compression parameter corresponding to the N
target data segment 614, to acquire a compression proportion and a compression standard

deviation corresponding to the N

target data segment 614, the parameter update model is
updated, based on compression parameters corresponding to the prior N target data segments,

and compression proportions and compression standard deviations corresponding to the prior N
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target data scgments, to acquire the updated parameter update model, and N is a positive mteger
greater than or equal to 2, and 18 a positive integer.

[00162] Then based on the compression parameter corresponding to the N target data
segment 614, and the compression proportion and the compression standard deviation
corresponding to the N™ target data segment 614, a compression parameter corresponding to a
(N-+1)" target data segment is acquired using the updated parameter update model.

[00163] The above SDT process and the update process of the parameter update model are
repeated until the target data 61 is completely compressed to acquire compressed data
corresponding to the target data 61.

[00164] Referring to FIG. 7, FIG. 7 1s a schematic diagram of application of the data
compression involved in an embodiment of the present disclosure.

[00165] As shown in FEG. 7, real-time data or historv data 702 may be acquired by
performing data access and processing on data generated by a physical device 701, and the
physical device 701 may be a sensor, and the real-time data or history data may be data acquired
by data access and processing of each sensor according (0 a iming.

[00166] Then corresponding compressed data 704 is output from the real-time data or
history data via a lossy compression program 703 (that is, the compression program constructed
according to the compression method in the embodiment shown in FIG. 4), and the compressed
data 704 is stored in a time-series database (TSDB).

[00167] Referring to FIG. 8, FIG. 8 is a schematic diagram of application of the data
compression mvolved 1o an embodument of the present disclosure.

[00168] As shown in FIG. 8, target data may be a timing data file 801 pre-stored in a
database. For example, the timing file may be a comma-separated values (CSV) file. The timing
data file 1s subjected to data processing into compressible history data 802, and then the history
data is performed the data compression using an envision swinging door trending algorithm 803
(ESDT)), that 1s, the compression method in the embodiments shown in FIG. 4, and output
compressed data 804 1s stored in the TSDB.

[00169] The embodiments of the present disclosure provide an tmproved lossy
compression algorithm ESDT based on the SDT algorithm; an RL-related algorithm is used, and
iearning 1s performed based on the timing data, such that an SDT parameter can be adaptively
adjusted to acquire the compression effect of a high compression proportion and a low
compression standard deviation. The compression proportion and the compression standard
deviation which are continuously fed back by the compressed data are taken as a reward and
punishment mechanism, and an RL model is configured to dynamically adjust the compression

parameter to acquire a better compression effect.
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[00170] In summary, n the solution shown in the embodiments of the present disclosure,
the parameter update model is updated based on a history compression parameter acquired 1n the
compression process, and a compression proportion and a compression standard deviation
corresponding to the history compression parameter. The compression parameter corresponding
to the previous target data segment is updated using an updated parameter update model to
acquire the updated compression parameter, and the target data segment is compressed based on
the updated compression parameter to acquire compressed data information corresponding to the
target data segment. Continuously, based on the compressed data information, a compression
parameter corresponding to the next target data segment is acquired using the parameter update
model. With the above solution, the paramecter updatc model is updated based on the
compression proportion and the compression standard deviation of the history compression
parameter, the parameter update model adjusts the compression parameter corresponding to the
target data segment based on the compression proportion and the compression standard deviation
of the previous target data segment, and a value of the compression parameter is accurately
adjusted, which can improve the compression efficiency in the case of ensuring the compression

aceuracy.

[00171] Referning to FIG. 9, FIG. 9 18 a framework diagram of a data compression process
according to an exemplary embodiment. The method for compressing data is jointly executed by
a model training device 90 and a data compression device 91. The maodel traming device 90 and
the data compression device 91 may be servers. As shown in FIG. 9, firstly, a parameter update
model is trained in the model training device 90 based on sample data 900, The sample data 900
includes an witial sample data segment 901, a first sample target data scgment (the fust of the
sample target data segments) 902, a second sample target data segment (the second of the sample
target data segments) 903, and several sample target data segments including an N sample
target data segment 904.

[00172] Firstlv, by data analysis on the initial sample data, that is, by calculating the
parameters such as a standard deviation and an average of data in the initial sample data, an
initial compression parameter corresponding to the initial sample data segment 1s acquired, and
based on the initial compression parameter corresponding to the mitial sample data and a preset
parameter, a parameter update model 905 is updated. The parameter update model 905 may be
an Actor-Critic network model shown in FIG. 9, and the parameter update model 905 includes an
Actor network 9052 and a Critic network 905b.

[00173] The parameter update model 905 directly inputs the titial compression parameter

mto an SDT module 907 without adjusting a compression parameter 906 corresponding to the
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mifial sample data segment, and the SDT module 907, by performung data compression on the
first sample target data segment 902 based on the compression parameter 906 corresponding o
the initial sample data scgment, acquires compressed data corresponding to the first sample
target data segment 902, and a compression proportion and a compression standard deviation
corresponding to the first sample target data segment 902,

[00174] The compression proportion and the compression standard deviation
corresponding to the first sample target data segment, and the compression parameter
corresponding to the first sample target data segment are input to the parameter update model
905, and the compression parameter is updated via the Actor network 905a in the paramcter
update model 905 to acquire the updated compression parameter. Then the updated compression
parameter, as a compression parameter corresponding to the second sample target data segment,
is imput into the SDT module, and compressed data corresponding to the second sample target
data segment 903, and a compression proportion and a compression standard deviation
corresponding to the second sample target data segment 903 are acquired by performing SDT on
the second sample target data segment 903,

[00175] The above process is iterated, in the case that the N™ sample target data segment
904 is performed SPT by the SDT module based on a compression parameter corresponding to
the N® sample target data segment 904, to acquire a compression proportion and a compression
standard deviation corresponding to the N™ sample target data segment 904, compression
parameters corresponding to prior N sample target data segments, and compression proportions
and the compression standard deviations corresponding to the prior N sample target data
segments arc input mto the Critic network 905b to acquire Value corresponding to the prior N
sample target data segments. Based on Value corresponding to the prior N sample target data
segments, and State and Action which are acquired from the prior N sample target data segments
via the Actor network, the parameter update model 1s updated. The update process is the same as
corresponding content of FIG. § in the embodiment corresponding to FIG. 4, and 1s not repeated
here.

[00176] The above SDT process and the apdate process of the parameter model are
repeated ontil the sample data are completely compressed, that is, the model traiming device 90
has completed the training process of the parameter update model based on the sample data 500.
In this case, the updated parameter update model is sent to the data compression device 91 o
compress target data that needs to be compressed.

[00177] In the data compression process, the target data 910 is the same type of data as the
sample data 900. The target data may be divided into an inutial data segment 911, a first target

data segment 912 (the first target data segment of the target data segments), a second target data
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segment 913 {(the second target data segment of the target data segments) 913, and several target
data segments including an N' target data segment 914,
[00178] A parameter update model 915 is a model trained with the sample data in the
model training device 90. The parameter update model 913 and the parameter update model 905
have the same structure, and both are Actor-Critic network models {not shown i the drawing).
Besides, a compression parameter 916 in the data compression device 91 is the date with the
same type as the compression parameter 906 in the model training device 90; and an SDT
module 917 in the data compression device 91 is the same as the SDT module 907 in the model
training device 90. Therefore, the compression process of the target data in the data compression
device 91 and the updatc process of the paramecter update model are consistent with the
compression process of the sample data in the model traimng deviee 90, and 1s not repeated here.
That is, the data compression device 91 updates the compression parameter corresponding to
cach of the target data segments using the parameter update model trained in the model training
evice to acquire the compression parameter of the next target data segment corresponding to
cach of the target data segments. In the case that a predetermined mumber of target data is
compressed, the data compression device may update the parameter update model based on the
compression parameters, the compression proportions, and the compression standard deviations
corresponding to the predetermined number of target data segments, and the updated model is
further m line with characteristics of the target data, thereby improving the compression
proportion of the data acquired by compression using the SDT algorithm, and decreasing the
compression standard deviation of the target data.
[00179] The above model training process collects real data training set that nceds to be
compressed, and as model training and compression calculation are two processes, in the case
that a traming program learns, a compression program for compressing the fraining set (sample
data) may be preset in the server, after analyzing the training set, the compression calculation is
started, and a calculation result is sent 10 a neural network (the parameter update model). In the
model training process, the training program for the parameter update model is firstly started, an
initial model is acquired by learning the training set data, and then the initial model, as the
parameter update model, is placed in a compression environment to acquire real-time spinning
door caleolation data, leaming is performed every other a time period, and the updated parameter

update model is saved.

[00180] FI1G. 10 15 a block diagram of the structure of an apparatus for compressing data

according to an exemplary embodiment. The apparatus for compressing data may impleraent all
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or part of the steps in the method according to the embodiment shown in FIG. 3 or FIG. 4. The
apparatus for compressing data may inclode:

[00181] a target data acquiring module 1001, configured to acquire target data; wherein
the target data includes at least two target data segments;

[00182] a compression parameter updating module 1002, configured to acquire a
compression parameter corresponding to an i target data segment of the at least two target data
segments by updating, based on compressed data information corresponding to an (i-1)™ target
data segment of the at least two target data segments, a compression parameter corresponding to
the (i-1)™" target data segment using a parameter update model; wherein i is an integer greater
than 2, the compressed data information mcludes at least one of a compression proportion and a
compression standard deviation, the parameter update model is acquired by reinforcement
learning based on a history compression parameter and compressed data information
corresponding to the history compression parameter, the compression parameter is indicative of a
compression accuracy of data compression on the at least two target data segment, and the
history compression parameter is a compression parameter corresponding to a history target data
segment; and

[00183] a data compressing module 1003, configured to perform, based on the
compression parameter corresponding to the i target data segment, data compression on the i
target data segment.

[00184] In some embodiments, the history target data segment inclides the target data
segment prior to the i target data segment; and

[00185] the apparatus further includes:

[00186] a model updating module, configured to update, based on compression parameters
corresponding to prior N target data segments of the it" target data segment, and compressed data
information corresponding to the prior N target data segments, the parameter update model in the
case that the i target data segment meets a specified condition; wherein the prior N target data
segments are N target data segments prior to the i™ target data segment in the target data, and N
is an integer greater than or equal to 1, and less than i.

[00187] In some embodiments, the model updating module is configured to: update, based
on the compression parameters corresponding to the prior N target data segments of the i target
data segment and the compressed data information corresponding to the prior N target data
segments, the parameter update model in the case that 1 is a preset value.

[00188] In some embodiments, the parameter update model includes a first model branch

and a second model branch; wherein
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[00189] the first model branch is configured to update the compression parameter
corresponding to the (i-1)™ target data segment based on the compressed data information
corresponding to the (i-1)™ target data segment; and

[00190] the second model branch is configured to instruct the first model branch to update
the compression parameter to increase the compression proportion corresponding to the
compression parameter and decrease the compression standard deviation corresponding to the

compression parameter.

[00191] In some embodiments, the compression parameter updating module 1002 is
further configured to:
[00192] acquire the compression parameter corresponding to the i™ target data segment by

updating, based on the compressed data information corresponding to the (i-1)™ target data
segment, the compression parameter corresponding to the (i-1)™ target data segment using the
first model branch; and

[00193] the model updating module is further configured to:

[00194] acquire, based on the compression parameters corresponding to the prior N target
data segments of the i target data segment and the compressed data information corresponding
to the prior N target data segments, value information corresponding to the i target data
segment using the second model branch; wherein the value information is configured to instruct
the first model branch to update the compression parameter to increase the compression
proportion corresponding to the compression parameter and decrease the compression standard

cviation corresponding to the compression parameter; and
[00195] update, based on the value information, the first model branch and the second

model branch.

[00196] In some embodiments, the target data further includes an initial data segment; and
[00197] the compression parameter updating module 1002 is configured to:
[00198] acquire, based on the initial data segment, an initial compression parameter;

wherein the initial compression parameter is a compression parameter corresponding to a first
target data segment; and

[00199] acquire a compression parameter of the first target data segment and compressed
data information corresponding to the first target data segment by performing, based on the
initial compression parameter, data compression on the first target data segment.

[00200] In some embodiments, the history target data segment includes a sample target
data segment in sample data; the sample data is data of the same type as the target data; and the

sample data includes at least two sample target data segments; and
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[00201] the apparatus further includes: a sample updating module, configured to acquire
an updated parameter update model by training, based on the at least two sample target data
segments, the parameter update model.

[00202] In summary, in the solution shown in the embodiment of the present disclosure,
the parameter update model is updated based on the history compression parameter acquired
during the compression process, and the compression proportion and the compression standard
deviation corresponding to the history compression parameter. The compression parameter
corresponding to the previous target data segment is updated using the updated parameter update
modcl to acquire the updated compression parameter, and the target data scgment is compressed
based on the updated compression parameter to acquire the compressed data information
corresponding to the target data segment. Continuously, based on the compressed data
information, the compression parameter corresponding o the next target data scgment is
acquired using the parameter update model. With the above solution, the parameter update model
is updated based on the compression proportion and the compression standard deviation of the
history compression parameter, the parameter update model adjusts the compression parameter
corresponding to the target data segment based on the compression proportion and the
compression standard deviation of the previous target data segment, and a value of the
compression parameter 18 accurately adjusted, which can improve the compression efficiency in

the case of ensuring the compression accuracy.

[00203] FIG. 11 is a schematic structural diagram of a computer device according to an
cxemplary embodiment. The computer device may be implemented as a model scarch device
and/or an mmage segmentation device in cach above method embodiment. The computer device
1100 includes a central processing unit (CPU) 1101, a system memory 1104 including a random-
access memory (RAM) 1102 and a read-only memory (ROM) 1103, and a system bus 1105
connecting the system memory 1104 and the CPU 1101, The computer device 1100 further
includes a basic imput/output system 1106 which helps to transmit information between varicus
components in a computer, and a high-capacity storage deviee 1107 configured to store an
operating system [113, an application program 1114 and other program modales 1115.

[00204] The high-capacity storage device 1107 is connected to the CPU 1101 via a high-
capacity storage controller {not shown) that is connected to the system bus 1103, The high-
capacity storage device 1107 and an associated computer-readable medium thereof provide noun-
volatile storage for the computer device 1100, That 1s, the high-capacity storage device 1107
may include a computer-readable medium (not shown), such as a hard disk, a compact disc read-

only memory (CD-ROM) dnive, or the like.
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[00205] Without loss of generality, the computer-readable medium may include a
computer storage medium and a communication medium. The computer storage medium
includes volatile and non-volatile, and removable and non-removable mediums implemented in
any method or technology for storing information such as a computer-readable instruction, a data
structure, a program module or other data. The computer storage medium includes an RAM, an
ROM, a flash memory or other solid-state storage technologies, a CD-ROM or other optical
storage, a tape cartridge, a magnetic tape, a disk storage or other magnetic storage devices. Of
course, it is known by persons skilled in the ast that the computer storage medium is not limited
to above. The above system memory 1104 and high-capacity storage device 1107 may be
collectively referred to as the memory.

[00206] The computer device 1100 may be connected to the Internet or other network
devices via a network interface unit 1111 that is connected to the system bus 1105,

[00207] The memory further includes one or more above programs, and the one or more
above programs are stored in the memory. The CPU 1101 implements all or part of the steps of

the method shown in FIG. 3, FIG. 4 or FIG. 9 by executing the one or more above programs.

[00208] In the cxemplary embodiments, a non-transitory computer-readable storage
mediom  including  mstructions, for example, a memory including computer programs
{nstructions) is further provided, and the above programs {instructions) are executable by a
processor of a computer device to complete the method executed by a server or user terminal in
the methods shown in the cmbodiments of the present disclosure. For cxample, the non-
transitory computer-readable storage medium may be an ROM, an RAM, a CD-ROM, a

magnetic tape, a floppy disk, an optical data storage device, ete.

[00209] In the exemplary embodiments, a computer program product or a computer
program is further provided. The computer program product or the compuier program includes a
computer instruction. The computer instruction is stored in a computer-readable storage mediam.
A processor of a computer device reads the computer instruction from the computer-readable
storage medium. The processor executes the computer wnstruction, such that the computer device

executes the method shown in the above embodiments.

[00210] Other implementations of the present disclosure will be apparent to those skilled
in the art from consideration of the description and practice of the present disclosure. The present
disclosure is intended to cover any varations, uscs, or adaptations of the present disclosure,

which follow the general principles of the present disclosure and include common general
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knowledge or commonly used technical measures not disclosed by the present disclosure in the
related art. The specification and the embodiments are considered as exemplary only, and a true
scope and spint of the present disclosure are indicated by claims.

[00211] It should be understood that the present disclosure is not linnted to the exact
construction that has been described above and illustrated in the accompanving drawings, and
that vanious modifications and changes mav be made without departing from the scope thereof.

The scope of the present disclosure is merely hmited by the appended claims.
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CLAIMS

What is claimed is:

1. A method for compressing data, comprising:

acquiring target data, wherein the target data comprises at least two target data segments;

acquiring a compression parameter corresponding to an i target data segment of the at least
two target data segments by updating, based on compressed data information corresponding to
an (i-1)'" target data segment of the at least two target data segments, a compression parameter
corresponding to the (i-1)™ target data segment using a parameter update model; wherein i is an
integer greater than or equal to 2, the compressed data information comprises at least one of a
compression proportion and a compression standard deviation, the parameter update model is
acquired by reinforcement learning according to a history compression parameter and
compressed data information corresponding to the history compression parameter, the
compression parameter is indicative of a compression accuracy of data compression on the at
least two target data segments, and the history compression parameter is a compression
parameter corresponding to a history target data segment; and

performing, based on the compression parameter corresponding to the i target data

segment, data compression on the i target data segment.

2. The method according to claim 1, wherein
the history target data segment comprises the target data segment prior to the i target data
segment; and

the method further comprises:

updating, based on compression parameters corresponding to prior N target data
segments of the i™ target data segment and compressed data information corresponding to
the prior N target data segments, the parameter update model in the case that the i target
data segment meets a specified condition; wherein the prior N target data segments are N
target data segments prior to the i target data segment in the target data, and N is an integer

greater than or equal to 1, and less than 1.

3. The method according to claim 2, wherein updating, based on the compression
parameters corresponding to the prior N target data segments of the i™ target data segment, and
the compressed data information corresponding to the prior N target data segments, the
parameter update model in the case that the i target data segment meets the specified condition

comprises:
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updating, based on the compression parameters corresponding to the prior N target data
segments of the i target data segment and the compressed data information corresponding to the

prior N target data segments, the parameter update model in the case that i is a preset value.

4. The method according to claim 2, wherein the parameter update model comprises a first
model branch and a second model branch; wherein

the first model branch is configured to update the compression parameter corresponding to
the (i-1)™" target data segment based on the compressed data information corresponding to the (i-
1)™ target data segment; and

the second model branch is configured to instruct the first model branch to update the
compression parameter to increase the compression proportion corresponding to the compression
parameter and decrease the compression standard deviation corresponding to the compression

parameter.

5. The method according to claim 4, wherein

acquiring the compression parameter corresponding to the i™ target data segment by
updating, based on the compressed data information corresponding to the (i-1)™" target data
segment, the compression parameter corresponding to the (i-1)™ target data segment using the
parameter update model comprises:

acquiring the compressed parameter corresponding to the i target data segment by

updating, based on the compressed data information corresponding to the (i-1)™ target data

segment, the compression parameter corresponding to the (i-1)™ target data segment using

the first model branch; and

updating, based on the compression parameters corresponding to the prior N target data
segments of the i target data segment and the compressed data information corresponding to the
prior N target data segments, the parameter update model comprises:

acquiring, based on the compression parameters corresponding to the prior N target

data segments of the i" target data segment and the compressed data information

corresponding to the prior N target data segments, value information corresponding to the it"
target data segment using the second model branch; wherein the value information is
indicative of the first model branch to update the compression parameter to increase the
compression proportion corresponding to the compression parameter and decrease the
compression standard deviation corresponding to the compression parameter; and

updating, based on the value information, the first model branch and the second model

branch.
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6. The method according to claim 1, wherein
the target data further comprises an initial data segment; and
prior to acquiring the compression parameter corresponding to the i target data segment by
updating, based on the compression proportion and the compression error which correspond to
the (i-1)™ target data segment, the compression parameter corresponding to the (i-1)™ target data
segment using the parameter update model, the method further comprises:
acquiring, based on the initial data segment, an initial compression parameter; wherein
the initial compression parameter is a compression parameter corresponding to a first target
data segment; and
acquiring a compressed parameter of the first target data segment and compressed data
information corresponding to the first target data segment by performing, based on the

initial compression parameter, data compression on the first target data segment.

7. The method according to claim 1, wherein
the history target data segment comprises a sample target data segment in sample data;
wherein the sample data is data of a same type as the target data; wherein the sample data
comprises at least two sample target data segments; and
prior to acquiring the target data, the method further comprises:
acquiring an updated parameter update model by training, based on the at least two

sample target data segments, the parameter update model.

8. An apparatus for compressing data, comprising:

a target data acquiring module, configured to acquire target data; wherein the target data
comprises at least two target data segments;

a compression parameter updating module, configured to acquire a compression parameter
corresponding to an i target data segment of the at least two target data segments by updating,
based on compressed data information corresponding to an (i-1)™ target data segment of the at
least two target data segments, a compression parameter corresponding to the (i-1)™ target data
segment using a parameter update model; wherein 1 is an integer greater than or equal to 2, the
compressed data information comprises at least one of a compression proportion and a
compression standard deviation, the parameter update model is acquired by reinforcement
learning based on a history compression parameter and compressed data information
corresponding to the history compression parameter, the compression parameter is indicative of a

compression accuracy of data compression on the at least two target data segments, and the
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history compression parameter is a compression parameter corresponding to a history target data
segment; and
a data compressing module, configured to perform, based on the compression parameter

corresponding to the i™ target data segment, data compression on the i target data segment.

9. A computer device, comprising a processor and a memory configured to store at least one
instruction, at least one program, a code set, or an instruction set; wherein the processor, when
loading and executing the at least one instruction, the at least one program, the code set, or the
instruction set, is caused to perform the method for compressing data as defined in any one of

claims 1to 7.

10. A non-transitory computer-readable storage medium storing at least one instruction, at
least one program, a code set, or an instruction set; wherein the at least one instruction, the at
least one program, the code set, or the instruction set, when loaded and executed by a processor
of a computer device, causes the computer device to perform the method for compressing data as

defined in in any one of claims 1 to 7.



