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INFORMATION ACQUIRING METHOD, APPARATUS, AND
SYSTEM

BACKGROUND

Technical Field

The present invention relates to the field of industrial Internet of Things, and 1n

particular, to an information acquiring method, apparatus, and system.
Related Art

In an industrial Internet of Things system, data 1s acquired from field systems and
transmitted to an industrial cloud, which 1s a first step to implement a solution of industrial
Internet of Things. However, such a first step still requires much manual work. A field side
and a cloud need to be configured, including definition of an industrial Internet ot Things
model for the industrial cloud and configuration of a data source and a data point for the

field system.

Currently, the tollowing problems still exist in acquisition of data of industrial Internet
of Things. Firstly, prior art further needs to depend on massive manual configuration for the
industrial Internet of Things model and the data sources. Secondly, when the field system 1s
complex and there are countless data points, data acquisition 1s extremely slow and an error
1S easy to occur. In addition, there 1s a lack of sufficient communication between an
engineer of manual configuration of the field systems and an engineer of a cloud solution.
Finally, when the field systems are fully described 1n an information model, the data points

still need to be manually configured, the information model including OPC UA, etc.

In the prior art, some cloud platforms provide a list of industrial Internet ot Things
models for a user to select, but the user should know which industrial Internet ot Things
device 1s connected to the cloud platforms. However, such cloud platforms usually support
only an industrial Internet of Things device of a communication language defined by the
cloud platforms, and are not applied to an industrial device of other communication

protocols.
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SUMMARY

A first aspect of the present invention provides an information acquiring method,
including the following steps: S1: acquiring information from a field device using an edge
device and transmitting the information to a cloud plattorm, where the information includes
data and an industrial Internet of Things model; S2: converting the industrial Internet of
Things model into a graph, and performing similarity analysis based on the graph; and S3:
classitying the industrial Internet of Things model based on the similarity analysis,
generating a first industrial Internet of Things model including a type or an example, and

performing data mapping on the first industrial Internet of Things model.

Further, the step S2 further includes the following steps: S21: converting the graph into
a vector and loading the vector with an algorithm, to convert the graph into a digital
description; S22: performing the similarity analysis on the vector and ranking the vector,
and extracting the type of the industrial Internet of Things model; and S23: storing a same

type ot the industrial Internet of Things model.
Further, the algorithm 1s a random walk algorithm.

Further, an order in which the graph 1s analyzed using the random walk algorithm 1s
based on the following rules: selecting adjacent nodes starting from most edge nodes of the
graph, and selecting nodes whose quantity 1s a preset threshold; selecting only a node
except the most edge nodes of the graph; and collecting the nodes whose quantity 1s the
preset threshold starting from the most edge nodes of the graph, and, when nodes are
collected again, selecting nodes on a layer of the graph and selecting nodes whose quantity

1s larger than the preset threshold.

A second aspect of the present invention provides an information acquiring system,
including a processor; and a memory coupled to the processor, the memory having an
instruction stored therein, the instruction, when executed by the processor, causing the
electronic device to perform an action, the action including: S1: acquiring information from
a field device using an edge device and transmitting the information to a cloud plattorm, the

information including data and an industrial Internet of Things model; S2: converting the
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industrial Internet of Things model into a graph, and pertorming similarity analysis based
on the graph; and S3: classitying the industrial Internet of Things model based on the
similarity analysis, generating a first industrial Internet of Things model including a type or

an example, and performing data mapping on the first industrial Internet of Things model.

Further, the action S2 further includes the following actions: S21: converting the graph
into a vector and loading the vector with an algorithm, to convert the graph into a digital
description; S22: performing the similarity analysis on the vector and ranking the vector,
and extracting the type of the industrial Internet of Things model; and S23: storing a same

type ot the industrial Internet of Things model.

Further, the algorithm 1s a random walk algorithm.

Further, an order in which the graph 1s analyzed using the random walk algorithm 1s
based on the following rules: selecting adjacent nodes starting from most edge nodes of the
graph, and selecting nodes whose quantity 1s a preset threshold; selecting only a node
except the most edge nodes of the graph; and collecting the nodes whose quantity 1s the
preset threshold starting from the most edge nodes of the graph, and, when nodes are
collected again, selecting nodes on a layer of the graph and selecting nodes whose quantity

1s larger than the preset threshold.

A third aspect of the present invention provides an information acquiring apparatus,
including an information acquiring apparatus configured to: acquire information from a
field device using an edge device and transmit the information to a cloud platform, the
information including data and an industrial Internet of Things model; a converting and
analyzing apparatus configured to: convert the industrial Internet of Things model into a
graph, and perform similarity analysis based on the graph; and a classification generating
apparatus configured to: classity the industrial Internet of Things model based on the
similarity analysis, generate a first industrial Internet of Things model including a type or

an example, and perform data mapping on the first industrial Internet of Things model.

A tourth aspect ot the present invention provides a computer program product tangibly

stored on a computer readable medium and 1ncluding a computer executable 1nstruction that,
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when executed, causes at least one processor to pertorm the method according to the first

aspect of the present invention.

A fifth aspect of the present invention provides a computer readable medium storing a
computer executable instruction that, when executed, causes at least one processor to

perform the method according to the first aspect ot the present invention.

During data acquisition, an existing model on a device side 1s not required for
configuration of the industrial Internet of Things model, and debugging work may be
reduced 1n the present invention. The device side automatically extracts the industrial
Internet of Things model and generates the industrial Internet of Things model on the cloud
plattorm without depending on knowledge of a person skilled in the art. The industrial
Internet of Things model generating information about the device side and a graph database
may be reused 1n other application scenarios. In addition, 1n the present invention, a device
side model 1s converted into a node graph and the node graph 1s stored in a graph database
for subsequent applications in different application scenarios. Graph embedding and
definition of a random walk calculation rule of the device side model may be suitable for
features of an industrial system. In the present invention, the configuration-tfree cloud
plattorm 1s integrated with the device side, so that difficulty in establishing an industrial
Internet of Things solution 1s reduced. The integration and knowledge conversion from the
device side to the cloud platform enhance capability and functionality of the cloud

platform.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic structural diagram ot an information acquiring system according

to a specific embodiment of the present invention;

FIG. 2 1s a schematic diagram ot converting an industrial Internet of Things model into

a graph according to a specific embodiment of the present invention; and

FIG. 3 1s a schematic diagram of vectorization of a graph node according to a specific

embodiment of the present invention.

DETAILED DESCRIPTION
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The tollowing describes specific implementations of the present invention in detail

with reterence to the accompanying drawings.

The present invention provides a model-analysis based industrial Internet of Things
model and a data information acquiring mechanism, which provides zero configuration for
an 1ndustrial Internet of Things model and data acquisition. In the present invention, an
existing industrial Internet of Things model in a field system 1s used, and the industrial
Internet of Things model does not need to be configured in a data acquisition process, SO
that a manual debugging workload can be greatly reduced. In the present invention, the
industrial Internet of Things model may be automatically extracted from the field system,
and the industrial Internet of Things model 1s established in a cloud system without
depending on practical knowledge of an expert of the field system. In the present invention,
the industrial Internet of Things model and a graph database are established for the field

system, and the industrial Internet of Things model and the graph database can be reused.

FIG. 1 1s a schematic structural diagram of an information acquiring system according
to a specific embodiment of the present invention. As shown in FIG. 1, the information
acquiring system includes a field device 100, an edge device 200, and a cloud platform 300.
The tield device 100 and the edge device 200 are exemplarily disposed at a production line
end of a factory, and the edge device 200 1s connected to the tield device 100 and the cloud
platform 300 respectively. In the present invention, data 1s collected from the field device
100 using the edge device 200, and an industrial Internet of Things model 1s simultaneously
established 1n the cloud platform. The cloud platform 1s an industrial cloud platform. The
edge device 200 includes a model acquiring apparatus 210 and an i1nformation
configuration apparatus 220. A converting apparatus 310, an analyzing apparatus 320, and

a generating apparatus 330 are disposed 1n the cloud platform 300.

The information acquiring method provided 1n a first aspect of the present invention
includes step S1, step S2 and step S3. First, step S1 1s performed. Information 1s acquired
from the field device 100 using the edge device 200 and transmitted to the cloud platform
300. The information includes existing data and industrial Internet of Things models stored

on a field device side 100. In particular, the present invention 1s applied to an industrial
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device system that supports a predefined information model, such as an OPC UA network
and a BAC network. Therefore, the edge device 200 may acquire a system information
model from the field device side 100. In particular, the model acquiring apparatus 210 1n
the edge device 200 1s configured to: acquire and transmit the industrial Internet of Things
model to the cloud plattorm 300, and the data configuration apparatus 220 in the edge
device 200 1s configured to: acquire data and transmit the data to the cloud platform 300,
and perform information configuration on a final industrial Internet of Things model
subsequently established in the cloud plattorm 300. The edge device 200 converts a system
model into a model 1n a unified format and transmits the model 1n a unified format to the
cloud platform 300, such as a JSON format and an XML format. The information
configuration apparatus 220 1s configured to perform data acquiring configuration,
including: generating a data source, a data point, and data mapping using a service, and
downloading the data source, the data point and the data mapping to the edge device 200.
The information configuration apparatus 220 collects data of the field device 100 based on

required configuration and transmits the data to the cloud platform 300.

Afterwards, step S2 1s pertormed. The converting apparatus 310 1n the cloud plattorm
300 converts the industrial Internet of Things model into a graph, and the analyzing
apparatus 320 1n the cloud platform 300 performs similarity analysis based on the graph. In
particular, the cloud plattorm 300 performs model analysis to automatically generate
industrial Internet of Things model of a system, and classities the model. The graph 1s

stored 1n a first database DB;.

In particular, step S2 further includes a substep S21, a substep S22 and a substep S23.

In the substep S21, the converting apparatus 310 converts the graph into a vector and
loads the vector with an algorithm, to convert the graph into a digital description. In
particular, FIG. 2 1s a schematic diagram of converting an industrial Internet ot Things
model 1nto a graph according to a specific embodiment of the present invention. As shown
in FIG. 2, the industrial Internet of Things model M 1s specifically a field system model. In
order to subsequently provide a flexible graph query and a random walk algorithm, the

industrial Internet of Things model M, 1s converted into a graph G; and stored 1n the first
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database DB;. The graph G, 1s described 1in a semantic description language, such as RDF
or a pertormance graph. In this embodiment, the industrial Internet of Things model M; 1s
an OPC-UA model, that 1s, software of field device network management, and the
industrial Internet of Things model M; includes a device 1n a network and details thereot.

Correspondingly, a node and a relationship of the graph G; have information about all

OPC-UA models.

As shown 1n FIG. 2, the industrial Internet of Things model M, refers to an OPC UA
tree structure model, and the industrial Internet of Things model M; 1s converted into the
graph G 1n step S21. In particular, a target folder of the industrial Internet of Things model
M includes a plurality of targets. The first-layer target has, for example, a first node Gy
"SN DV _ Mon_Siemens 3", a second node G1» "SN_DV_Mon_Siemens 15", a third node
Giz  "SN_DV_DefaultSnmpDevice 2", and the like. The third node Gis
"SN_DV_DefaultSnmpDevice_2" has a second-layer target including a fourth node Gy
"deviceConfiguration”, a fitth node Gy, "deviceDetail”, and the like. Further, the fifth node
3y, "deviceDetail” further includes a sixth node G3; "deviceName" and a seventh node Gz,
"deviceDescription”, and the sixth node Gj3; "deviceName" further includes an eighth node

G41 "automationName" and a ninth node Gy, "sysName".

Theretore, the industrial Internet of Things model M 1s converted into the graph G;
shown 1n FIG. 2. A target of the graph includes nodes in a plurality of layers. Nodes in a
fourth layer include the first node G;; "SN_DV_Mon_Siemens_3", the second node G»
"SN_DV_Mon_Siemens_15", the third node Gi3; "SN_DV_DefaultSnmpDevice 2", and
the like. Nodes 1n a third layer include the fourth node G»; "deviceConfiguration”, the fifth
node Gy, "deviceDetail”, and the like, nodes 1n a first layer include the sixth node Gs;"
deviceName" and the seventh node Gi, "deviceDescription”, and nodes in a first layer
include the eighth node G4; "automationName" and the ninth node Gy, "sysName". A
relationship among the third node G;3 "SN_DV_DetaultSnmpDevice_ 2", the tourth node
Go; "deviceConfiguration” and the fifth node Gy; "deviceDetail” 1s as follows: the third

node Gz "SN_DV_DefaultSnmpDevice 2" includes the fourth node Gy
"deviceContiguration” and the fifth node Gy, "deviceDetail”. A relationship among the tfifth
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node Gy, "deviceDetail", the sixth node G3; "deviceName" and the seventh node Gs,
"deviceDescription” 1s as follows: the fifth node Gy, "deviceDetail" includes the sixth node
G3; "deviceName" and the seventh node Gs, "deviceDescription”. A relationship among the
sixth node G3; "deviceName", the eighth node Gy4; "automationName" and the ninth node
G4 "sysName" 1s as follows: the sixth node Gs; "deviceName" includes the eighth node

G4 "automationName" and the ninth node G4, "sysName".

In order to analyze similarity of all graph node contents, vector information in the
graph 1s required, including vector information ot each node and some graph fragments. A
graph embedding apparatus 321 in the analyzing apparatus 320 1s configured to: perform
graph embedding and download a graph from the first database DB ;. Vectorization 1s first
performed on a node, and each node 1s represented using a vector, including a node name, a
node type, and information about the node type. In a common graph embedding algorithm,
a node 1s generally a word without any structure. However, in the graph ot this embodiment,
a node 1s generally a target, such as a variable and a tfolder, so that the most important
parameter may be selected to represent a unique node. Because a repeating
structure/context 1n a graph needs to be extracted, a type-related parameter rather than a
unique 1dentifier of a node needs to be embedded. As shown 1n FIG. 3, 1in this embodiment,
one-hot encoding may be used to generate a vector that represents a node. In other words,
variables such as a node name, a node type and a data type of each node in the graph are
mapped to a vector, to represent different node types as different vectors. It may be
understood that different node names represent different vectors. As shown in FIG. 3, in
this embodiment, a node name of a node becomes a vector "1,0,0,...0" using the one-hot
encoding, a node type of a node becomes a vector "1,0,0,..." using the one-hot encoding,

and a data type of a node becomes a vector "1,0,0,..." using the one-hot encoding.

In the substep S22, a similarity analysis ranking apparatus 322 1s configured to:
perform similarity analysis on the vector and rank the vector, and extract the type of the

industrial Internet of Things model.

Next, random vectorization 1s performed on the graph. The algorithm 1s a random walk

algorithm, such as DeepWalk and node2vec. The random walk algorithm 1s used to analyze
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context similarity of a node, the context of the node representing an aspect in the industrial
Internet of Things model or a structure of a type of assets. In the present invention, the
random walk algorithm and some rules of labelling the graph are defined. In the present
embodiment, a domain system model 1s a hierarchical structure, and a node 1n an upper
layer 1s more like a folder in a node 1n a lower layer, so that label rules should be suitable
for these scenarios, that 1s, a combination of nodes 1s selected according to the rules, and

then a value of the combination 1s calculated.

A first rule 1s: Adjacent nodes are selected starting from most edge nodes of the graph,

and a node whose quantity 1s a preset threshold 1s selected.

A second rule 1s: a node except the most edge nodes of the graph 1s only selected, the

most edge nodes of the graph being, tor example, the "target” in the graph G;.

A third rule 1s: the nodes whose quantity 1s the preset threshold are collected starting
from the most edge nodes of the graph, and nodes on a layer of the graph are selected again.
When the nodes are collected again, the nodes on a layer of the graph and whose quantity 1s
larger than the preset threshold are selected. For example, 3 nodes are collected for the first
time, and 10 nodes are collected for the second time, that 1s, both a minimum combination
and a maximum combination are considered, and a quantity collected each time 1n each
layer 1s larger than a quantity collected last time. In particular, N(1) represents a quantity of
nodes of each sampling, 1 representing sampling times, so that N(1) < N(2) < ... <N(x-1) <
N(x).

As shown 1n FIG. 2, if a node of the graph G; 1s sampled tfor the first time, for example,
starting from a node in a second layer, the sixth node Gs; "deviceName" 1s selected as a
first starting node, and a node 1n a lower layer below Gz; "deviceName" 1s regarded as a
context and a collection result of the starting node. During first collection, three nodes are
collected, that 1s, first sampled nodes of the graph G; include the sixth node Gj;
"deviceName", the eighth node G4; "automationName" and the ninth node Gy4; "sysName".
Afterwards, node sampling 1s pertormed for the second time, and nodes and performance
are sampled from a next layer of first sampling, including nodes 1n a lower layer. The sixth

node G3; "deviceName" 1s selected as a starting node, so that a node 1n a lower layer of Gj;
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"deviceName" 1s a context of the starting node. However, 5 nodes are selected, that 1s, the 5
nodes are more than nodes sampled tor the first time, including the sixth node Gj;
"deviceName", the eighth node G4; "automationName", the ninth node G4, "sysName", the

seventh node G3, "deviceDescription” and the fifth node Gy, "deviceDetail".

After each collection of the node of the graph, a result 1s mnput into a random walk
algorithm to obtain a set of vectors, the algorithm including DeepWalk or node2vec. For
graph node sampling pertormed each time, a starting node has a set of sample nodes and
vectors of the nodes. Output of the algorithm 1s a vector for each starting node that
represents a similarity of a context of each node. Algorithm calculation 1s performed after
each node walk and sampling, so that a similarity between different nodes in different
layers 1n the graph may be acquired. After node context similarity 1s calculated, repeating
structures existing in a graph may be learned. It 1s assumed that repeating structures in a
graph include, as shown in FIG. 2, the sixth node G3; "deviceName", the fifth node Gj»
"deviceDetail” and a node structure 1in a lower layer that are repeated for a plurality of times

in the graph G, which are regarded as aspects of the industrial Internet of Things model.
In the substep S23, a same type of the industrial Internet of Things model 1s stored.

Finally, the step S3 1s performed. A classification apparatus 331 for the industrial
Internet of Things model of the generating apparatus 330 1s configured to: classify the
industrial Internet of Things model based on the similarity analysis, generate, using an
industrial Internet of Things generating apparatus 332, a first industrial Internet of Things
model including a type or an example, and perform data mapping on the first industrial
Internet of Things model. The generating apparatus 330 acquires data configuration of the

industrial Internet of Things model from the data configuration apparatus 220.

Optionally, classification may be performed according to a ratio of a word to an
industrial vocabulary. The classification apparatus 331 1nvokes the industrial vocabulary
from a second database DB,. In the foregoing steps, aspects or device of the industrial
internet of Things model are acquired from model analysis. Therefore, if the industrial
Internet of Things model can be classitied, classification of the industrial Internet of Things

model helps a customer reuse the industrial Internet of Things model and helps pertorm
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analysis for better calculation. In particular, an industrial classification database 1s first
constructed, that 1s, a standard classification word 1s used as a basis of the database, the
industrial classification database defining a type, a name, a structure and a semantic model.
Synonyms or related words are collected using a word dictionary service, and then an
extended classification word may be obtained. Then, a node name 1s segmented, that 1s, a
name of the aspects or the device 1s segmented using a word segmentation tool. Finally,
statistics of a name and classification of the aspects or the device are collected, that 1s,
retrieving 1s performed 1n a classification word, and searching 1s performed in a most

probable classification asset name, so that the aspects or the device may be classified in this
type.

In this step, each type 1s labelled for subsequent searching, for example, 1f a name 1n

the industrial vocabulary 1s a robot or a machine tool, a claw of a robot 1s labelled as a robot
type.

In particular, 1n this step, an industrial Internet of Things model 1s established 1n a

cloud platform 300 based on the aspects and the device extracted in the foregoing steps. An

aspects type, a device type, and a device are created 1n the cloud platform 300. According
to a specific embodiment of the present invention, data acquiring configuration 1s
performed based on an original system data model, and a device group 1s generated. An
industrial Internet ot Things model 1s 1llustrated below according to a specific embodiment

of the present invention:

Variable type Device type Device example

Name: Name: Name: device SN_DV_Mon_DeftaultSnmpDevice_2:

deviceName deviceDetail Asset Type: device

Parameter: Variable: Type of a secondary |SN_DV_Mon_Siemens_Standard_3:

automationName [deviceName device: deviceDetall | Agget Type: device

Parameter: Parameter: Type of a secondary |SN_DV_Mon_Siemens_Standard_135:

sysName deviceDescription |device: Asset Type: device
deviceConfiguration

The data configuration apparatus 220 ot the edge device 200 downloads data acquiring
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configuration to collect information from the device side 100. The generated aspects or
devices may be used in this case and are also reused i1n next generation of the industrial
Internet of Things model. A same type should not be generated twice 1in a same

environment of the cloud platform 300.

An 1ndustrial Internet of Things generating apparatus 332 stores the generated

industrial Internet of Things model 1n a third database DBs.

A second aspect of the present invention provides an information acquiring system,
including a processor; and a memory coupled to the processor, the memory having an
instruction stored therein, the instruction, when executed by the processor, causing the
electronic device to perform an action, the action including: S1: acquiring information from
a field device using an edge device and transmitting the information to a cloud plattorm, the
information including data and an i1ndustrial Internet of Things model; S2: converting the
industrial Internet of Things model into a graph, and pertorming similarity analysis based
on the graph; and S3: classitying the industrial Internet of Things model based on the
similarity analysis, generating a first industrial Internet of Things model including a type or

an example, and performing data mapping on the first industrial Internet of Things model.

Further, the action S2 further includes the tollowing actions: S21: converting the graph
into a vector and loading the vector with an algorithm, to convert the graph into a digital
description; S22: performing the similarity analysis on the vector and ranking the vector,
and extracting the type of the industrial Internet of Things model; and S23: storing a same

type ot the industrial Internet of Things model.
Further, the algorithm 1s a random walk algorithm.

Further, an order in which the graph 1s analyzed using the random walk algorithm 1s
based on the following rules: selecting adjacent nodes starting from most edge nodes of the
graph, and selecting nodes whose quantity 1s a preset threshold; selecting only a node
except the most edge nodes of the graph; and collecting the nodes whose quantity 1s the
preset threshold starting from the most edge nodes of the graph, and, when nodes are

collected again, selecting nodes on a layer of the graph and selecting nodes whose quantity
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1s larger than the preset threshold.

A third aspect of the present invention provides an information acquiring apparatus,
including an information acquiring apparatus configured to: acquire information from a
field device using an edge device and transmit the information to a cloud plattorm, the
information including data and an industrial Internet of Things model; a converting and
analyzing apparatus configured to: convert the industrial Internet of Things model into a
graph, and perform similarity analysis based on the graph; and a classification generating
apparatus configured to: classity the industrial Internet of Things model based on the
similarity analysis, generate a first industrial Internet of Things model including a type or

an example, and perform data mapping on the first industrial Internet of Things model.

A tourth aspect of the present invention provides a computer program product tangibly
stored on a computer readable medium and 1ncluding a computer executable 1nstruction that,
when executed, causes at least one processor to perform the method according to the first

aspect of the present invention.

A fifth aspect ot the present invention provides a computer readable medium storing a
computer executable instruction that, when executed, causes at least one processor to

perform the method according to the first aspect ot the present invention.

During data acquisition, an existing model on a device side 1s not required for
configuration of the industrial Internet of Things model, and debugging work may be
reduced in the present invention. The device side automatically extracts the industrial
Internet of Things model and generates the industrial Internet of Things model on the cloud
plattorm without depending on knowledge of a person skilled in the art. The industrial
Internet of Things model generating information about the device side and a graph database
may be reused 1n other application scenarios. In addition, 1n the present invention, a device
side model 1s converted 1into a node graph and the node graph 1s stored 1n a graph database
for subsequent applications i1n different application scenarios. Graph embedding and
definition of a random walk calculation rule of the device side model may be suitable for
features of an industrial system. In the present invention, the configuration-tfree cloud

plattorm 1s integrated with the device side, so that difficulty in establishing an industrial
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Internet of Things solution 1s reduced. The integration and knowledge conversion from the
device side to the cloud platform enhance capability and functionality of the cloud

platform.

Although the content of the present invention has been described 1n detail through the
above preferred embodiments, 1t should be understood that the above description should not
be considered as a limitation on the present invention. For those skilled in the art, various
modifications and replacements to the present invention will be apparent after reading the
above content. Therefore, the protection scope of the present invention should be subject to
the appended claims. In addition, any reference numerals i1n the claims shall not be
construed as limiting the claims; the word "include/comprise” does not exclude apparatuses
or steps not listed in other claims or the specification; the words such as "first” and

"second” are only used to indicate names, and do not indicate any particular order.
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CLAIMS

What 1s claimed 1is:
. An information acquiring method, comprising the following steps:

S1: acquiring information from a field device using an edge device and transmitting
the information to a cloud platform, wherein the information comprises data and an

industrial Internet of Things model;

S2: converting the industrial Internet of Things model into a graph, and performing

similarity analysis based on the graph; and

S3: classitying the industrial Internet of Things model based on the similarity analysis,
generating a first industrial Internet of Things model comprising a type or an example, and

performing data mapping on the first industrial Internet of Things model.

2. The information acquiring method according to claim 1, wherein the step S2 further

comprises the following steps:

S21: converting the graph into a vector and loading the vector with an algorithm, to

convert the graph into a digital description;

S22:. pertorming the similarity analysis on the vector and ranking the vector, and

extracting the type of the industrial Internet of Things model; and

S23: storing a same type of the industrial Internet of Things model.

3. The information acquiring method according to claim 1, wherein the algorithm 1s a

random walk algorithm.

4. The information acquiring method according to claim 3, wherein an order in which

the graph 1s analyzed using the random walk algorithm 1s based on the tollowing rules:

selecting adjacent nodes starting from most edge nodes ot the graph, and selecting

nodes whose quantity 1s a preset threshold;

selecting only a node except the most edge nodes of the graph; and

collecting the nodes whose quantity 1s the preset threshold starting from the most edge
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nodes of the graph, and, when the nodes are collected again, selecting nodes on a layer of

the graph and selecting nodes whose quantity 1s larger than the preset threshold.
J. An information acquiring system, comprising:

a processor; and a memory coupled to the processor, the memory having an instruction
stored therein, the instruction, when executed by the processor, causing the electronic

device to perform an action, the action comprising:

S1: acquiring nformation from a field device using an edge device and
transmitting the information to a cloud platform, wherein the information comprises data

and an 1industrial Internet of Things model;

S2: converting the industrial Internet of Things model into a graph, and performing

similarity analysis based on the graph; and

S3: classifying the industrial Internet of Things model based on the similarity
analysis, generating a first industrial Internet of Things model comprising a type or an

example, and performing data mapping on the first industrial Internet of Things model.

6. The information acquiring system according to claim 5, wherein the step S2 further

comprises the following actions:

S21: converting the graph into a vector and loading the vector with an algorithm, to

convert the graph into a digital description;

S22:. performing the similarity analysis on the vector and ranking the vector, and

extracting the type of the industrial Internet of Things model; and
S23: storing a same type of the industrial Internet of Things model.

7. The information acquiring system according to claim 5, wherein the algorithm 1s a

random walk algorithm.

8. The information acquiring system according to claim 7, wherein an order in which

the graph 1s analyzed using the random walk algorithm 1s based on the following rules:

selecting adjacent nodes starting from most edge nodes of the graph, and selecting
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nodes whose quantity 1s a preset threshold;
selecting only a node except the most edge nodes of the graph; and

collecting the nodes whose quantity 1s the preset threshold starting from the most edge
nodes of the graph, and, when the nodes are collected again, selecting nodes on a layer of

the graph and selecting nodes whose quantity 1s larger than the preset threshold.
9. An information acquiring apparatus, comprising:

an 1nformation acquiring apparatus configured to: acquire information from a field
device using an edge device and transmit the information to a cloud plattorm, wherein the

information comprises data and an industrial Internet of Things model;

a converting and analyzing apparatus configured to: convert the industrial Internet of

Things model into a graph, and perform similarity analysis based on the graph; and

a classification generating apparatus configured to: classity the industrial Internet of
Things model based on the similarity analysis, generate a first industrial Internet of Things
model comprising a type or an example, and perform data mapping on the first industrial

Internet of Things model.

10. A computer program product tangibly stored on a computer readable medium and
comprising a computer executable instruction that, when executed, causes at least one

processor to pertorm the method according to any of claims 1 to 4.

11. A computer readable medium storing a computer executable instruction that, when
executed, causes at least one processor to pertorm the method according to any of claims 1

to 4.
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