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Abstract 

Natural Language Processing (NLP) is a discipline that focuses on natural language 
understanding in the information interaction between human and computer, and plays 
an important role in the intelligent service field of Internet of Things. A complete policy 
transformation and generation system is developed, which can solve various functional 
requirements. Then, according to the functional requirements, the performance and 
using methods of various tools that can achieve the functional goals are analyzed. Taking 
IoT acquisition layer sensing devices as social network resources, an interactive IoT 
service framework based on natural language processing was designed, and an 
interactive platform of agricultural IoT for Weibo was developed, which realized the 
functions of data query, command setting and regular reporting between users and IoT 
devices in natural language. The end-to-end command control of the Internet of Things 
is realized, which proves the feasibility that the control strategy system of the Internet 
of Things can be applied to realize command control processing in the Internet of Things. 
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1. Introduction 

With the rapid development of computer technology and artificial intelligence technology, intelligent 

computer has been widely used in the field of education, and the combination of computer and 

education is getting closer and closer. The so-called artificial intelligence refers to the intelligence 

expressed by artificial machines. This kind of intelligence may simulate people's thinking, or it may 

be completely different from people. At present, the core of research is mainly "self-learning like 

people" [1]. The emergence of the research direction of natural language processing mainly solves 

the problem that computers can understand human natural language [2]. Natural language 

understanding completes the interaction between human and machine, and makes the corresponding 

command control processing required by human. This shows the importance of natural language 

processing research. 

The natural language processing technology of computer needs the combination of linguistics and 

computer science to solve the natural language processing problem according to the research content 

and technical characteristics [3-4]. In this paper, natural language processing is applied to agricultural 

interactive Internet of Things technology, and connected Internet of Things devices are regarded as 

resources in social Internet of Things. The task of man-machine interface is to transform natural 

language into state in task space, which is then searched and solved by problem processing system. 

Knowledge system is regarded as the simulation environment of task space, which not only provides 

the background of semantic and pragmatic analysis for natural language understanding. But also 

provides a reasoning environment for problem solving. 
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2. Brief introduction of natural language information processing technology 

Natural language information processing technology came into being in the late 1940s. It is a 

technology that uses computer technology to process natural language. This technology is mainly 

produced to facilitate the communication between people and computers. Natural language refers to 

everyday languages, such as Chinese, English and Japanese. Natural Language Processing (NLP) 

refers to the processing, understanding and application of natural language by computer technology, 

which is a branch of artificial intelligence and linguistics. For service invocation and service assembly 

automation, semantic-based interoperability is needed, that is, services must be able to understand the 

information exchanged with each other. Then, a framework is established on the computer to realize 

this language model, and then improvement methods are proposed to improve this language model 

continuously. Finally, this language model is applied to various practical systems and the evaluation 

techniques of these systems are discussed [5]. In a word, NLP uses computer technology to study and 

process natural language. 

The study of natural language understanding is divided into two aspects, one is written understanding, 

the other is spoken understanding, and computer processing is easier to deal with written 

understanding. Computer analysis and understanding of language is usually a hierarchical process, 

which linguists divide into pragmatic analysis, phonetic analysis and semantic analysis (Figure 1). 

 

Figure 1. Basic model diagram of natural language understanding 

 

Whether it is traditional TV or Internet TV, the problem to be solved is the same, that is, "how to 

make users get content conveniently". From people's point of view, natural language has strong 

expressive ability, and most people have cultivated excellent expressive ability of natural language 

in the day after tomorrow. Only in the formation process of natural language, polysemy of language 

inevitably arises. Place The realization and evaluation of algorithm is to realize the algorithm through 

programming language (such as C language), and evaluate its performance and function. It mainly 

involves computer technology, mathematics (mainly modeling), statistics, linguistics and many other 

aspects. 

3. Design of agricultural interactive internet of things platform based on NLP 

3.1 Interactive internet of things platform architecture 

The NLP-based social Internet of Things platform provides users with data content support for natural 

language interaction by deploying language content processing servers in the Internet of Things 

system. The Internet of Things system connects the natural language content processing module with 

the third-party social platform and interacts with users in real time. Ontology technology and XACML 

are the same on the basis of bearing, and both rely on XML as the basis of bearing. Therefore, the 

idea of using semantic technology to solve the problem of XACML policy generation in this paper is 
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feasible on the basis of theory and implementation [6]. Moreover, it uses lexical rules to realize 

ambiguity correction and improve segmentation accuracy. Facts have proved that this improved 

method of word segmentation is very effective, and this improved method has produced a knowledge 

word segmentation method. 

The architecture of social networking platform based on NLP designed in this paper is shown in 

Figure 2. 

 

Figure 2. NLP-based interactive internet of things platform architecture 

 

In the process of dialogue, human beings will automatically bring context. Although ITS can provide 

a suitable teaching method according to learners' characteristics, it is only a simple imitation of tutors 

and lacks necessary cooperation with each other. OWL ontology relations and XACML policy files 

are stored in the repository. The repository here cannot be accessed directly by users, and users can 

manage the repository by editing the environment. 

The NLP module parses the request language content obtained from the social network, obtains the 

query keywords and query time information, converts them into request API, recombines the returned 

data, and loads the language template to generate natural language results. The natural language input 

system can be expanded according to the user's requirements. Of course, expanding the natural 

language input system is a complicated work, which must be completed by professionals. In the 

process of designing a natural language input system, it is very difficult to associate sentences with 

machine responses. 

3.2 Design of interactive internet of things service application platform 

Human language takes "word" as the minimum meaning unit, while machine language takes a piece 

of code as the minimum meaning unit. Codes directly converted from words of human language are 

difficult to automatically connect into corresponding "sentences". It is transmitted to the data storage 

server via HTTP, and the data storage server provides RESTfulAPI operation interface to the outside 

world. Data processing server realizes statistics and processing of data [7]. Through NLP technology, 

the meaning understanding, logical reasoning and knowledge application can be obviously improved, 

so that the response speed, pertinence and accuracy of response can be improved to some extent, thus 

improving the applicability of chat system. 
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Therefore, to transform the authorization policy described by natural language into a policy file 

conforming to the syntax rules of XACML authorization policy, we need to use ICTCLAS, an 

information retrieval and extraction system KIM, and JDOM, which are mature in NLP and XML 

processing, to generate the policy file. Figure 3 shows the components of the policy generation system 

designed in this paper. 

 

Figure 3. System structure of policy generation system 

 

Nowadays, the main contents of NLP technology research include semantic analysis, grammatical 

analysis and text understanding. Among them, automatic simultaneous interpretation mainly involves 

speech modeling, recognition and language translation, etc. NLP technology can improve every 

aspect of automatic simultaneous interpretation, the most direct part is language translation, and it 

may also involve the conversion between speech and text. Its conversion method is basically the same 

as that of general NLP system. The NLP language content analysis server realizes the acquisition and 

analysis of the user's natural language message in the third-party social platform, and queries in the 

data storage server according to the instructions analyzed by the message content. The duties and 

obligations of semantic processing are expanded by adding modules. The input authorization request 

and execution strategy received by the execution system evaluate the semantic functions and 

obligations of ontology cited by query. The result is the final approval of the implementation process. 

4. Implementation of interactive internet of things application platform based 

on NLP 

4.1 Implementation of Chinese word segmentation system 

Because Chinese and East Asian languages are different from English in language composition, 

English takes words as a unit, and there is a space between words as a natural separator, so there is 

no need to do word segmentation. However, Chinese is a sentence composed of words as a unit, so it 

is necessary to do word segmentation before subsequent processing. Starting from a website, the 

relevant content in the web page is read by the web crawler. If the relevant link address is obtained 

in the reading process, put it in the queue and then open the web page with this link address to continue 

to obtain the relevant content, and the crawler will only end if the system stop condition is met [8]. It 

can make users no longer need to hold the remote control to "hold down and talk", but call the TV to 

talk with it at any position in the living room. The further work is to analyze the conditions and 

objectives of the problem, and give examples to all variables on the basis of digestion. The answer to 

the problem will be produced in the examples, or enter a new state and gradually approach the answer. 

Jape (Java annotation patterns engine) provides annotation finite state transition based on regular 

expression. Jape is a version of CPSL (common pattern specification language). Users can write rules 

that can be recognized by GATE through JAPE language, and use these rules to recognize named 

entities accurately. In Table 1, the meanings of the four operators widely existed in JAPE are shown. 
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Table 1. Meaning of symbols in JAPE rules 

Operator Meaning 

| Perhaps 

* Zero or multiple occurrences 

? Zero or one occurrence 

+ One or more occurrences 

 

As a result of ictbras (Institute of computing technology, Chinese legal analysis system is written in 

C language, which is different from the development environment required in this paper. Therefore, 

JNI technology is needed to map the interface of ICTCLAS to Java environment. JNI (Java Native 

Interface), a part of Java platform, allows java code to interact with code written in other languages 

[9]. This provides convenience for the reuse of program code and the transplantation of program. 

The basic implementation process of JNI is divided into five steps. Figure 4 shows the implementation 

process and file form of JNI. 

 

 

Figure 4. Implementation flow of JNI 

 

In speech mining and multimedia mining, the application of NLP technology is mainly reflected in 

two aspects: enhancing meaning understanding and improving retrieval speed. In the process of word 

segmentation, the computer will add separators after each word, but sometimes the semantic 

ambiguity makes it difficult to insert separators. When setting the basic state of the system, it is clear 

what set they belong to [10]. However, it is difficult to decompose a practical problem into different 

sets in theory without the operation of the system, because the decomposition is closely related to the 

basic state setting. When the user's request instruction meets the UID requirement in the platform 

authentication database, the user's request can be further analyzed. 

4.2 Policy mechanism 

Semantic Web is not an innovative technology that abandons the traditional Web technology and 

finds another way, but an extension of the traditional web technology. It makes the information 

contained in it have clearly defined semantics, and this semantics can make machines and people 

cooperate better. Agent is anything that can be regarded as sensing the feeling of the surrounding 

environment through sensors or taking some actions against the surrounding environment through 

effectors. The system saves the information to be sent to Sina Weibo users in JSON data block, and 
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uses access_token according to the requirements of Weibo API to send JSON to Weibo message port 

in POST mode. Thereby providing a basis for collecting information. At the same time, the adoption 

of this technology is also helpful to the retrieval and induction of relevant information in data mining. 

The word segmentation algorithm uses Viterbi algorithm [11], which transforms the problem of text 

content word segmentation into the optimal solution of the second basic problem of Hidden Markov 

Model. 

First, initialize: 

𝛿1 = 𝜋𝑖𝑏𝑖(𝑂1), 1 ≤ 𝑖 ≤ 𝑁 

Inductive calculation: 

𝛿𝑡(𝑖)𝑚𝑎𝑥⌊𝛿𝑡−1(𝑖) ⋅ 𝑎𝑗⌋ ⋅ 𝑏𝑗(𝑂𝑡), 2 ≤ 𝑡 ≤ 𝑇, 1 ≤ 𝑗 ≤ 𝑁 

Memory fallback path: 

𝜙𝑡(𝑖) = 𝑎𝑟𝑔𝑚𝑎𝑥⌊𝜎𝑡−1(𝑖) ⋅ 𝑎𝑗⌋ ⋅ 𝑏𝑗(𝑂𝑡), 2 ≤ 𝑡 ≤ 𝑇, 1 ≤ 𝑗 ≤ 

Ending: 

𝑄𝑇 = 𝑎𝑟𝑔𝑚𝑎𝑥[𝛿𝑇(𝑖)] , 𝑃(𝑄𝑇) = 𝑚𝑎𝑥[𝛿𝑇(𝑖)] , 1 ≤ 𝑖 ≤ 𝑁 

Path backtracking: 

𝑞𝑡 = 𝜙𝑖+1(𝑞𝑡+1), 𝑡 = 𝑇 − 1, 𝑇 − 2.⋯1 

The complexity of the algorithm is 𝑂(𝑁2𝑇). 

In order to achieve correct word segmentation, it is necessary to fully understand the semantics of the 

text in combination with context, which is obviously a challenge for computers. Post-processing 

involves verifying the rationality of the recognition results by using word meaning or corpus, which 

can solve the problem of inaccurate recognition. Segmenting the obtained language content of social 

user message information, extracting time adverbs and noun combinations, and converting them into 

query instructions. Compiled into byte code. Compile the written Java code into. class file by using 

javac command; There are many different semantics of a word combined with context. Therefore, 

due to the ambiguity of natural language, it is not suitable to be treated as a machine for computing 

machines that strictly require certainty. 

4.3 Implementation of information extraction 

The goal of information extraction is to find specific information from natural language documents, 

which is a particularly useful sub-field in NLP field. Firstly, a prefix dictionary is constructed. The 

new input text content is segmented by prefix dictionary, and all segmentation possibilities are 

obtained. A directed acyclic graph is constructed according to the segmentation position. Then it is 

input into the computer by using natural language interface, and then it is converted into predicates 

by decision support system (DSS). This predicate or group of predicates is the initial state set of 

reasoning. Taking pronouns as an example, if we want to understand what pronouns refer to, we must 

infer from what was said in the previous sentence. When we recognize that the character is returned 

with the main attribute of city and the secondary attribute of location, this further named entity 

recognition provides convenience. 

The control strategy is mainly based on the knowledge of experts. In order to make better use of 

domain knowledge, it is necessary to standardize the description of domain. The function of 

normalization processing is to transform the knowledge description of natural language with certain 

restrictions into data that can be used by the strategy generation part. XACML provides the 

characteristics of Target. A Target is basically a set of simplified restrictions on subject, action and 

resource that Policy, PolicySet and Rule must meet in a request. 

The control unit plays a vital role in the whole system, which is the center of the system. In particular, 

the XACML policy files designed in this paper are mostly English entity descriptions, so the first 

thing to consider is the English description recognition of named entities, which mainly includes the 

recognition rule sets such as English person names, English address names and English organization 
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names. The maximum probability path is calculated by dynamic programming algorithm, and the 

final segmentation form is obtained. In order to establish the relationship between them, we adopt 

Paivio's double code memory theory. One code represents a language, and the other code represents 

a non-language, that is, an executable code segment of a machine. There is a temperature sensor at 

every position in the system, which is responsible for testing the temperature data, humidity data and 

illumination data of the current position in smart agriculture, and can also send them to the feedback 

module. 

5. Conclusion 

The most basic policy conversion function realized in this paper is to design an authorization policy 

generation system based on information extraction, analyze the functions and processing flow of 

existing mature NLP tools, and expand the Chinese processing function; If this logic model is used 

to design prototypes, the task is to transform the statements of users into predicates or target clauses. 

Through natural language semantic matching analysis, the computer can understand human natural 

language, and XACML and SAML are combined to form the policy control module of Internet of 

Things, and generate policy control files. It proves its important position in the field of computer and 

even the whole field of science and technology. I believe NLP will have a brighter future in the near 

future. 
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