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�ere were a lot of multisource data and heterogeneous devices in the intelligent system of the Internet of things, and the existing
methods were di�cult to meet the service needs of users for intelligent entities. �erefore, this paper proposed a semantic model
construction method of the Internet of things based on intelligent translation and learning. Firstly, on the basis of summarizing
the relevant theories of semantic Internet of things, this paper analyzed the semantic data and its characteristics, and expounded
the common ontology matching methods. Secondly, according to the characteristics of service ontology and user ontology in
intelligent Internet of things system, a method of matching two di�erent ontologies based on string and semantic relationship was
proposed, and the cyclic neural network method was used to organically integrate the semantic data of ontology. Finally, in order
to realize the perception and representation of the context information of the Internet of things, a semantic model of the Internet
of things based on intelligent translation and learning was constructed. �rough experimental comparative analysis, the results
showed that compared with the traditional methods based on semantic similarity and semantic distance, the semantic model of
the Internet of things proposed in this paper had better performance in accuracy and recall, and can achieve better application
e�ect of the Internet of things system. �e model proposed in this paper will provide a theoretical reference for further exploring
the sharing and service of heterogeneous devices and data in the intelligent Internet of things system.

1. Introduction

As the application extension of the Internet, the Internet of
things is a product driven by a variety of technologies such as
computer and communication. Internet of things is a net-
work that connects various sensing devices and intelligent
objects through the Internet. It uses intelligent devices to
perceive the objective world and realize the interconnection
of di�erent objects. �e nodes of the Internet of things use
the data perception method to identify the physical world,
use the network to establish the information transmission
channel, and realize the interactive operation between
people and things through the calculation and processing of
a large amount of data, so as to e�ectively control and
manage the objective world [1]. With the continuous de-
velopment of electronic and communication technology,
intelligent application system based on Internet of things has
also developed rapidly. However, due to the multisource and

heterogeneity of data perception of intelligent devices re-
lated to the Internet of things, there are many problems in
information interaction, logical reasoning, and knowledge
representation of di�erent intelligent platforms, which a�ect
the normal use of the intelligent system of the Internet of
things. For example, in the smart home IOT system, not only
there are multisource data generated by indoor lighting,
television, light intensity sensors, temperature sensors, and
other equipment, but also they are related to relevant IOT
systems such as intelligent medical system, intelligent security
system, and intelligent power system. �ese di�erent systems
also have di�erences in equipment connection mode, data
transmission format, and so on. �erefore, in view of the
heterogeneity and multisource of data perception of the In-
ternet of things, how to interconnect and integrate di�erent
data has attracted extensive attention of relevant scholars [2].

Di�erent from other networks, the application of In-
ternet of things system involves many �elds and requires
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different types of intelligent equipment. In addition to
general sensors, it also includes intelligent instruments,
intelligent appliances, and machinery [3]. In the Internet of
things system, not only new nodes can be added at any time,
but also new data types or protocols that need to be pro-
cessed or supported by the system can appear at any time.
*erefore, the Internet of things is a dynamic system. In
addition, the Internet of things system is limited by space-
time and other conditions, in which the impact of intelligent
devices on the system is diverse and complex, which adds
difficulties to the semantic modeling of the Internet of things
system [4]. Although properly adding semantic information
to the Internet of things system can solve the problem of data
heterogeneity, it cannot solve the problems of interaction
mode and behavior response of intelligent objects. In order
to realize the semantic interoperability and data interaction
between heterogeneous systems of the Internet of things, this
paper proposed a semantic model construction method of
the Internet of things based on intelligent translation and
learning. By summarizing the data characteristics and se-
mantic collaborationmethods of semantic Internet of things,
this paper used ontology matching technology to describe
the semantics of intelligent devices and interaction behavior,
and constructed the semantic translation and learning
model of Internet of things by using cyclic neural network
method. *is paper will provide theoretical support for the
realization of intelligent interaction and operation of In-
ternet of things.

2. Related Works

In order to solve the problem of interoperability and col-
laboration between heterogeneous devices and cross systems
in the application field of Internet of things, some re-
searchers propose to realize semantic unification between
heterogeneous devices through sharing environment and
service components based on semantic web and agent
technology, which provides a foundation for the develop-
ment of semantic Internet of things [5]. Subsequently, some
people proposed to use a different middleware to provide
adaptive processing systems for the Internet of things en-
vironment. By classifying and labeling the intelligent devices
of the Internet of things, the operating components are
connected with network services, users, and objects, so as to
solve the problems of heterogeneous information and
sharing and reuse of intelligent devices [6]. Aiming at the
diversity and dynamics of Internet of things data types, some
people put forward semantic technology based on machine
recognition and expression, and apply it to the description of
intelligent devices, data sharing, and knowledge reasoning,
which provides a theoretical basis for further research on
semantic annotation and semantic understanding based on
Internet of things ontology.

In the field of artificial intelligence, the introduction of
ontology concept is mainly used for knowledge represen-
tation and knowledge organization [7]. With the continuous
application and development of the Internet of things, the
meaning of the concept of ontology and its elements have
also changed. In the application field of Internet of things,

the relationship between entity objects is mainly described
by ontology. *erefore, the description of object concepts
and their relationships in different application fields can be
transformed into the same or similar ontology, so as to
provide semantic basis for the interaction between hetero-
geneous devices and things. Establishing the corresponding
ontology model according to different Internet of things
application systems is very important to realize the data
perception, semantic association, and fusion of Internet of
things [8]. Although different Internet of things application
systems have differences in the construction of ontology
model, there may be a certain degree of data and semantic
relevance between different systems. *erefore, its univer-
sality andmatching should be considered when constructing
the Internet of things ontology model.

Because the ontology model of Internet of things is
usually related to the application field, these ontologies not
only are limited to describing the concepts in this field, but
also need to redefine the existing ontology model when
adding new concepts, so the scalability of ontology is poor.
In addition, when an Internet of things application system
needs to add new relationships between concepts, it needs to
traverse the existing element relationships in all ontologies,
which undoubtedly increases the additional time overhead
[9]. Although the use of semantic technology can enable the
application system to publish a large amount of domain-
related information through the semantic web, due to the
data transmitted to the Internet from different devices or
systems, and the lack of semantic relevance between a large
amount of data, the machine cannot achieve the expected
effect when interpreting and responding to the data.

In recent years, some scholars have proposed a semantic
interaction model based on ontology technology, which
provides a basis for entity interaction between different
systems or heterogeneous devices [10]. Because the model
includes the association relationship between service entities
in the ontology, it can meet the actual needs of users by
semantic annotation and knowledge reasoning, so as to
avoid the impact of multisource data or heterogeneous
devices on semantic interaction. Semantic interaction in-
cludes not only the interaction between intelligent devices or
entities in the Internet of things, but also the interaction
process between users and intelligent entities [11]. Using
ontology theory and semantic technology to study the in-
teraction between users and intelligent entities not only
needs to identify the actual needs of users from a large
number of perceptual data, but also needs to establish a
common interaction channel between different users and
intelligent devices, so as to effectively provide users with the
required services.

3. Semantic Technology Foundation of
Internet of Things

3.1. Semantic Internet of ings. With the rapid development
of Internet of things technology and its application, various
devices related to Internet of things are gradually increasing,
and the perception and control requirements for Internet of
things devices are also gradually improving. Due to the
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heterogeneity of different devices, the access and use of
Internet of things resources are not ideal. *e semantic
technology based on machine recognition solves the re-
source description, data sharing, and information integra-
tion of Internet of things [12]. Using semantic technology in
the Internet of things and making full use of the charac-
teristics of semantic knowledge representation and data
sharing to build the semantic Internet of things can provide a
technical basis for the interaction of Internet of things
resources.

As a method or model to solve the internal contradiction
of the Internet of things, semantic Internet of things mainly
constructs an intelligent service system that can cooperate
with each other on the basis of the existing Internet of things,
Internet, and communication network from the perspective
of the interactive relationship between the elements con-
stituting the information ecosystem. Semantic Internet of
things effectively integrates different software and hardware
resources and systems, organizes various heterogeneous
objects, and realizes the intelligent interaction between
people and things through semantic collaboration.

Semantic Internet of things integrates the relevant
functions of semantic web, wireless sensor network, and
Internet. Semantic technology is applied to the Internet of
things. *rough semantic annotation of the information of
Internet of things devices, people, things, and devices in the
Internet of things can have a unified recognition language
[13]. *rough the devices in the Internet of things and the
semantic method based on ontology, we can accurately find
the information on the network and make further reasoning
on the information according to the existing knowledge, so
as to effectively realize the network intelligence. As shown in
Figure 1, the relationship between semantic Internet of
things, wireless sensor network, Internet, and Internet of
things is described.

Although the traditional Internet of things has the
characteristics of openness and flexibility, due to the di-
versity of information forms of Internet of things devices
and the inconsistent understanding and description of in-
formation by different users and devices, the resulting in-
formation diversity makes the data analysis inaccurate and
then affects the application effect of Internet of things.

3.2. SemanticData andFeatures. Semantic data are stored in
ontology, which is not only the premise of the realization of
semantic Internet of things, but also the condition of in-
formation sharing and exchange on the Internet [14]. Se-
mantic Internet of things has the basic functions of semantic
web and Internet of things at the same time. As shown in
Figure 2, it is a schematic diagram of the working process of
semantic Internet of things.

*e article information provided by the producer needs
to be standardized through coding, and then, the encoded
information is saved in the electronic label. *en, the in-
telligent device and decoder are used to extract the target
information. Because the information of objects is an on-
tology marked with semantics, it provides information for
sharers and completes further reasoning through ontology

and partial order relationship. At the same time, the in-
formation of the extracted object is released to the Internet
through the machine reading device, and the information of
the object can be shared.

From the working process of semantic Internet of things,
ontology not only is a form of semantic annotation of the
information of things, but also can provide specific infor-
mation of things for sharers through partial order rela-
tionship. *erefore, ontology is very important in semantic
Internet of things [15]. As shown in Figure 3, it reflects the
role of ontology in different application scenarios.

As a knowledge base, ontology uses semantic annotation
to reflect the things and their relationship in different fields.
By combining the specific field characteristics, it can es-
tablish the corresponding knowledge system for the field. In
recent years, ontology technology has been well applied to
the Internet of things, e-commerce, and other related fields.
Using ontology technology can effectively solve the het-
erogeneity problem in different Internet of things applica-
tions. As shown in Figure 3, due to the different regions and
application fields of smart city and smart medical, the data
provided by the two Internet of things platforms cannot be
directly used for the development of remote service
applications.

Ontology mainly includes objects, instances, relation-
ships, attributes, and other related elements. Among them,
the object is mainly used to describe something, and the
object can contain one or more sub-objects to describe a
specific thing. Examples are mainly used to describe the
specific things contained in a certain class of objects. Re-
lationship is used to represent the ownership relationship
between things and attributes [16]. Property is used to
describe the properties of objects and sub-objects.

In order to facilitate the description of things and their
internal relations in ontology, directed graph can be used to
describe the relationship between various elements of on-
tology. As shown in Figure 4, an example of an ontology is
reflected through a directed graph.

3.3. Intelligent Application and Semantic Collaboration of
Internet of  ings. *e intelligent application platform
established by the Internet of things is usually a system of
human-computer interaction and cooperation. *e system

Semantic Internet of things

Wireless sensor network

Internet

Internet of things

Figure 1: Relationship between semantic Internet of things and
other different networks.
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organizes a large number of sensors, embedded computers,
and information devices into a network structure through
universal network in order to meet different application
requirements [17]. As shown in Figure 5, it is a schematic
diagram of intelligent application mesh space established
based on the Internet of things.

Users can use various intelligent terminal devices to
interact with the intelligent application platform, so as to
meet the specific needs of users. By automatically moni-
toring the dynamic information about intelligent devices,
the intelligent application platform can not only provide
various control and management functions for different
users, but also put forward effective countermeasures for
events in the intelligent system [18]. Because the intelligent
application system has good dynamics, the user’s terminal
equipment can interoperate with the intelligent system at
any time. Due to the deployment of a large number of

Thing concept

Thing information Thing provider

Thing entity Object decoding

Provision of things

Thing coding

Internet

OntologySemantic
annotation

Thing
sharer

Semantic
support

Figure 2: Schematic diagram of the working process of semantic Internet of things.

Cloud 1
Ontology 1 Ontology 2

Cloud 2

Smart city Smart store

Figure 3: *e role of ontology in different application scenarios.

Animal

Dog Cattle Sheep

Pet dog Police dog Limb

Forefoot Hind foot

K K K

K: kind of
P: part of
A: attribute of
I: instance of

A AAII

P P

Figure 4: Directed graph representation example of ontology.
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wireless sensors in the intelligent application system, it can
process the information perceived by users in real time and
feed back the processing results to users in time.

Because the intelligent application platform integrates a
variety of devices and network systems, it not only has a large
amount of data computing tasks and heavy work of digital
fusion processing, but also affects the cooperation between
heterogeneous devices. Because different devices may adopt
different operation standards, it is necessary to realize the
collaborative work of different devices with the help of an
interoperability framework, semantic web. Providing dif-
ferent devices with semantic information that is helpful for
Internet understanding through semantic web can not only
realize the automatic operation of tasks, but also avoid the
shortcomings caused by manual operation.

In order to give full play to various service functions
provided by intelligent application platform, semantic col-
laboration is usually adopted to solve the problem of het-
erogeneity between devices. Semantic collaboration mainly
regulates the information interaction process between dif-
ferent entities in the Internet of things environment, so as to
ensure the smooth realization of the Internet of things.
Semantic collaboration realizes the information sharing
between different things in the Internet of things by solving
the problem of semantic heterogeneity. Semantic collabo-
ration mainly uses semantic correlation analysis and se-
mantic mapping to deal with semantic heterogeneity in the
Internet of things [19]. On the basis of judging the corre-
lation between heterogeneous semantics, semantic mapping
is used to transform unrelated semantics, and a mapping
relationship is established.

Because the heterogeneity of ontologies in different
fields affects the service function of intelligent application

platform, it is necessary to standardize the processing of
different ontologies through semantic collaboration. As a
common method of semantic collaboration, ontology
matching can effectively solve ontology heterogeneity,
information sharing, and interoperability. Ontology
matching mainly uses the semantic relationship between
two different ontologies to find their matching elements,
so as to obtain knowledge that can be shared by different
entities.

Ontology matching can not only establish the corre-
sponding relationship or semantic mapping between dif-
ferent ontology concepts, but also calculate the similarity
between different ontologies. At present, common ontology
matching methods include ontology methods based on
morphology or semantics, and matching methods based on
rules or statistics. Different matching methods have their
own characteristics in practical application. We need to
combine specific objects and adopt a variety of methods to
realize ontology matching.

4. Semantic Model of Internet of Things
Based on Intelligent Translation
and Learning

4.1. Intelligent Translation Architecture. *e common on-
tologies in intelligent application platform are various ser-
vice ontologies and user ontologies. Due to the heterogeneity
and mismatch of different ontologies, it is difficult for users
to obtain the services provided by the intelligent system. In
order to solve the problem of interoperability between
heterogeneous devices in the Internet of things environ-
ment, it is necessary to match the user data with the data
stored in the intelligent Internet of things system.

Information
acquisition

Information
controlKnowledge

reasoning

Intelligent
processing center

Network
Center

User User User

Acquisition
terminal

Receiving
terminal

Figure 5: Architecture diagram of intelligent Internet of things application platform.
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For different ontologies in the intelligent Internet of
things system, in order to realize the interoperability be-
tween ontologies, it is necessary to match the user ontology
and system ontology, so as to realize the interoperability
between users and systems through intelligent translation.
According to different matching objects, ontology matching
can be divided into ontology element matching and ontology
structure matching.

For two different ontologies, we need to compare the
similarity of all elements in the two ontologies according to
the synonyms of the two ontologies. If the similarity value
range of two ontologies is 0–1, when the similarity of two
elements is 1, it means that the two elements are exactly the
same [20]. When comparing all elements of two ontologies,
the comparison result can be expressed as matrix H based on
similarity, which is shown as follows:

H �

a11 a12 · · · a1n

a21 a22 · · · a2n

⋮ ⋮ ⋮ ⋮

am1 am2 amn

⎛⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝

⎞⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎠
, (1)

where H denotes a matrix with m rows and n columns. m is
the number of elements contained in ontology 1, and n is the
number of elements contained in ontology 2. *e element
value of matrix H represents the similarity based on fuzzy
string comparison.

Semantic distance query method can realize semantic
similarity matching. As shown in Figure 6, it shows the
flowchart of matching two ontologies.

Ontology matching for strings is mainly to match all
elements contained in different ontologies. It is mainly to
compare the similarity of strings contained in ontologies,
which has nothing to do with the semantic information of
ontologies. *is method mainly determines the similarity
between two ontologies from the perspective of the simi-
larity of two strings. If the similarity of two strings reaches a
certain value, it can be considered that the two strings are
similar.

In string-based ontology matching, the similarity of two
ontologies can be calculated by editing times similarity
method. *e number of edits is the minimum number of
edits required to convert one string to another [21]. For
example, when editing a string, you can convert one string to
another by replacing, inserting, or deleting it.*e calculation
formula of editing times similarity is as follows:

SIMt e1, e2(  � 1 −
times e1, e2( 

max e1


, e2


 
, (2)

where SIMt represents the editing times similarity between
the two ontologies, and e1 and e2 are strings in two on-
tologies, respectively. times(e1, e2) is the number of edits of
two strings. max(|e1|, |e2|) is the maximum length of two
strings.

String-based ontology matching is to match the ontology
from the perspective of the font of ontology elements,
without considering the semantic content between different
ontologies. In order to match the similarity of different

ontologies from the semantic perspective of ontology ele-
ments, a matching method based on linguistics needs to be
adopted. *erefore, the semantic similarity of different
ontologies can be calculated with the help of WordNet.
WordNet can use the semantic relationship of ontology to
construct vocabulary. *e semantic relationship of ontology
mainly includes synonym relationship, upper and lower
relationship, antonym relationship, part and whole rela-
tionship, etc.

WordNet organizes the semantic units of ontology in a
tree way. Nodes refer to the collection of ontology units with
the same semantics, and edges refer to the correlation be-
tween different nodes. As shown in Figure 7, the tree
structure composed of different semantic units in the on-
tology described by WordNet is adopted.

*e semantic similarity between two ontologies can be
expressed by their distance in the tree. *e calculation
formula of semantic similarity of different ontologies is as
follows:

SIMs e1, e2(  �
1
2

Len s1, s2( 

Len s1, sr( 
+
Len s1, sf 

Len s2, sr( 
⎛⎝ ⎞⎠, (3)

where s1 and Len(s1, s2) represent the meanings of lexical
units e1 and e2 in their respective ontologies, sf is their
parent node, and sf is the root node of the tree. Len(s1, s2)

denotes their distance in the tree.
*e distance calculation formula between semantic units

of two ontologies is as follows:

Len si, sj  �
1

P 
Pj

k�Pi
wk

, (4)

where si and sj are ontology semantic units, w is the weight
of semantic relationship between si and sj, and P represents
the path set from si to sj, which contains all paths connecting
si and sj nodes. According to the above calculation formula,
the semantic similarity between different ontologies is in-
versely proportional to the distance between them.

4.2. Semantic Learning Method Based on Cyclic Neural
Network. Since the string after ontology matching is mainly
a serialized information string, in order to obtain the
complete information of ontology, these serialized data need
to be further used for modeling to generate the required
specific text information. *e general neural network
method is usually used to process a single input information.
Because it is unable to distinguish the internal relationship
between continuous input information, it is not suitable for
processing sequential data. *erefore, the method of re-
current neural network (RNN) can be used to learn and train
the serialized data and generate the corresponding text [14].
Because the memory and parameter sharing of RNN are very
beneficial to the nonlinear feature learning and processing of
sequence data, RNN is widely used in natural language
processing fields such as machine translation and language
modeling.

*e hidden state of RNN model is mainly used to store
information. *erefore, the model has a certain memory
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function. *e input object of RNN is usually a set of vector
sequences, and the network model can use the last output
value to generate the current output result. *e model uses
one input object at a time to generate an output result, which
depends on the last data sequence.

As shown in Figure 8, the composition of the cyclic
neural network model is shown. On the left is the unex-
panded part of the RNN, and on the right is the successively
expanded part of the RNN after processing the sequence
input values.

In Figure 8, xu represents the input part of the model, ru

is the hidden layer, and zu is the output result of the model.
*e above relationship can be expressed as follows:

Start

Input the ontology
to be matched

Ontology based
element comparison

Do you want to access the
network?

Ontology based semantic
distance query method

Matching method based on
string similarity

End

Comprehensive analysis of
ontology matching

Y N

Figure 6: Schematic diagram of ontology matching process.

Material

Organic
matter

Inorganic
matter

Fat Protein Water Air

Figure 7: Tree structure of ontology elements based on WordNet.

ruxu zu

xu–1 ru–1 zu–1

x2 r2 z2

x1 r1 z1

ruxu zu

Extend

Figure 8: Composition diagram of cyclic neural network model.
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ru � g ru−1, xu( ,

ru � g Wxrxu + Wrrru−1 + c( ,
(5)

where W is the weight matrix and c is the offset coefficient.
*e output result can be expressed by the following formula:

zu � f W0ru + c0( . (6)

According to Figure 8 and the above calculation formula,
the value of ru is determined by ru−1 and xu. ru−1 indicates that
RNNhas certainmemory function, and its value is determined
by ru−2 and xu−1. *erefore, the value of ru is determined by
x1, x2, · · · , xu−1; that is, RNN memorizes the previously input
sequence information. Since the result of RNN is output
successively from left to right, and the weight matrix Wrr

corresponding to each sequence information is unchanged, it
can not only reduce the complexity of model parameters, but
also remember the previous sequence information.

4.3. Semantic Model of Internet of  ings. In order to realize
the perception and representation of the context information
of the Internet of things, this paper constructs a semantic
model of the Internet of things based on intelligent translation
and learning. As shown in Figure 9, it shows the construction
process of the semantic model of the Internet of things.

Firstly, we need to collect data, extract the processing
functions required by things or services, such as turning on
the air conditioner, and closing doors and windows, and
map them to the corresponding item layer. *e processing
functions of these different services can be combined and
interacted with each other.

*en, several function sequences are created according
to user needs and specific Internet of things application
scenarios. Related semantic tags are included in functions,
such as semantic text descriptions of functions. *e specific
interaction between different functions is determined by
user requirements and service providers. In the context-
aware layer of the Internet of things, a set of function se-
quences are composed of different functions.

For the semantic tags contained in the function se-
quence, the semantic measurement method can be used to
establish the corresponding semantic relationship diagram.
Because users need different services, the meanings of edges
and weights in different semantic graphs are also different.
*erefore, ontology semantic matching method needs to be
used to integrate different types of semantic maps, so as to
obtain the context map of the Internet of things.*rough the
learning and representation of the context map of the In-
ternet of things, the interactive operation of users, things,
and information can be realized, for example, various service
recommendations and intelligent interactive process in
Internet of things applications.

In order to objectively and accurately evaluate the text
generated by the semantic model of the Internet of things,
Bleu (bilingual evaluation understudy) can be used to ef-
fectively evaluate the fluency, accuracy, and coherence of the
text content of the output result of the model.

Bleu is mainly used to evaluate the results of machine
translation. High-quality machine translation usually

overlaps with the reference translation.When there are more
similar parts with the reference translation, the greater the
value obtained by Bleu.*erefore, the similarity between the
generated text and the reference text of the semantic model
of the Internet of things can be obtained according to the
similar parts of the semantic model of the Internet of things.
*e calculation formula is as follows:

Bleu � η × exp 
M

i�1
wilog pi

⎛⎝ ⎞⎠,

η �
e

1− lr/ls( )ls ≤ lr

1 ls > lr

⎧⎨

⎩ ,

(7)

where pi represents the accuracy rate of the translated text,
wi is the weight of the corresponding text, M denotes the
number of words, η is the penalty factor, ls is the length of the
translation generated by the model, and lr is the length of the
reference translation.

5. Experiment and Analysis

5.1. Experimental Design and Evaluation Index. In order to
verify the semantic model of Internet of things based on
intelligent translation and learning, this paper designs an
application scenario of Internet of things. When the user
enters a commodity intelligent purchase platform of the
Internet of things application system, and the user uses the
mobile terminal with knowledge intelligent processing
module to send the commodity purchase service request to
the purchase platform, the Internet of things application
system will respond to the service request put forward by the
user in time. *en, the real-time ontology matching and
processing are carried out through the commodity intelligent
purchase platform, and the commodity purchase results are
fed back to users through the Internet of things equipment, so
as to complete the whole interactive operation. *e ontology
of commodity purchase description in the ontology of In-
ternet of things application system is adopted. Select 100
knowledge intelligent processing devices to represent the
application devices in the commodity intelligent purchase
platform. After sending the purchase service request to the
knowledge intelligent processing equipment, the matching
results of the purchase service are analyzed.

Experiments were carried out on the query andmatching
of 20 groups of commodity purchase services by grouping.
*e number of intelligent device services selected by each
group was 10, 20, 30, 40, 50, 60, 70, 80, 90, 100 in turn. In
order to facilitate the comparison with the model proposed
in this paper, the ontology matching method based on se-
mantic similarity and the ontology matching method based
on WordNet semantic distance are used for comparative
experiments. *e experimental results obtained by different
methods are counted, the precision and recall of each group
of experiments are calculated, and then the different
methods are evaluated and analyzed.

When evaluating the performance of the semantic model
of the Internet of things based on intelligent translation and
learning proposed in this paper, we first need to evaluate the
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accuracy of the results of goods purchase services requested
by users through the Internet of things application system,
that is, the accuracy (ACC) [22]. *e calculation formula is
as follows:

ACC �
Cq

Cr

× 100%, (8)

where Cr represents the result returned by the intelligent
system of the Internet of things after service response to the
user’s demand and Cq denotes the requested service required
by the user.

In addition, it is necessary to evaluate the integrity of the
services provided by the Internet of things application
system after the user makes a request, that is, the recall rate
(REC). *e calculation formula is as follows:

REC �
C1 ∪C2 ∪ · · · ∪Ck−1 ∪Ck

Cq

× 100%, (9)

where C � C1, C2, · · · , Ck−1, Ck  represents the set of re-
quired results obtained by the intelligent system of the
Internet of things after responding to the user’s needs andCq

is the set of requests required by the user.
*rough the accuracy and recall, we can evaluate the

service results provided by the Internet of things application
system and satisfy users. *ey can intuitively reflect the
function and efficiency of the intelligent Internet of things
service system.

6. Results and Analysis

Under the same conditions, different methods are adopted
and the service request is sent to the intelligent system of the

Internet of things according to the user service request
ontology, and then the service results are compared. In this
paper, the following experimental statistical results are
obtained by averaging 10 experiments. As shown in Fig-
ure 10, it shows the number of system return results obtained
by different methods.

It can be seen from Figure 10 that the model proposed in
this paper obtains fewer results than other methods when
realizing ontology matching, which reduces the redundancy
of the results. At the same time, more results are obtained
than the traditional ontology matching method, which
ensures the completeness of query results to a certain extent,
so as to ensure that all results that meet the needs of users are
obtained.

As shown in Figure 11, the comparison results of service
precision obtained by different methods are shown.

According to the comparison results reflected in Fig-
ure 11, the service precision obtained by the ontology
matching method based on semantic similarity is low, while
the service precision obtained by the ontology matching
method based on WordNet semantic distance is relatively
high.*e service precision obtained by this method is higher
than that of other methods.

As shown in Figure 12, the comparison results of service
recall obtained by different methods are shown.

According to the comparison results reflected in Fig-
ure 12, the recall rate obtained by using the ontology
matching method based on semantic similarity is relatively
low, while the recall rate obtained by using the ontology
matching method based on WordNet semantic distance is
similar to the method proposed in this paper and is sig-
nificantly higher than that by using the ontology matching
method based on semantic similarity. *is shows that the

Intelligent Internet
of things system

Request
serviceuser

Request
response

Ontology semantics 1 Ontology semantics 2

Ontology semantic integration

�ing layer

Processing
center

Figure 9: Workflow diagram of semantic model of Internet of things.
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semantic model of Internet of things proposed in this paper
can better meet the recall requirements of Internet of things
intelligent system for user services.

7. Conclusion

Aiming at the problem that the existing methods were
difficult to solve the semantic interoperability and data
interaction between heterogeneous systems of the Internet
of things, this paper proposed a semantic model of the
Internet of things based on intelligent translation and
learning. Based on the analysis of the theory of semantic
Internet of things, this paper summarized the semantic data
and its characteristics, as well as the common methods of
semantic collaboration and ontology matching of Internet
of things. According to the characteristics of service on-
tology and user ontology contained in the intelligent
system of Internet of things, an ontology matching method
based on string and semantic relationship was proposed.
*e organic integration of ontology semantic data infor-
mation was realized through the cyclic neural network
method, and a semantic model of Internet of things based
on intelligent translation and learning was constructed to
realize the perception and representation of the context
information of Internet of things. *e experimental results
showed that the semantic model of the Internet of things
proposed in this paper was better than the traditional
ontology semantic matching method in accuracy and recall,
and had achieved good system application results. *is
research can provide theoretical support and technical
reference for the in-depth study of intelligent device in-
teraction and multisource data sharing in the Internet of
things.

Data Availability

*e labeled dataset used to support the findings of this study
is available from the corresponding author upon request.
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Figure 10: Number of query results obtained by different methods.
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Figure 11: Comparison results of service accuracy obtained by
different methods.
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