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Abstract. Effective retrieval of intellectual property is of great significance for
promoting innovation and protecting intellectual property rights and interests.
Aiming at the problems of information overload and low accuracy existing in
traditional retrieval methods of intellectual property, this paper proposes an in-
novative intellectual property model based on recommendation algorithm, aim-
ing at exploring intellectual property retrieval methods based on intelligent
recommendation algorithm. To improve the retrieval efficiency and accuracy.
The process mainly includes: data preprocessing, feature extraction and rec-
ommendation model construction. Firstly, the intelligent recommendation algo-
rithm is summarized and the application potential of intelligent recommendation
algorithm in intellectual property retrieval is analyzed. Then it introduces the key
problems in intellectual property retrieval, including keyword extraction, doc-
ument representation and similarity calculation. Then, the intellectual property
retrieval model based on intelligent recommendation algorithm is elaborated.
Finally, the performance of intellectual property retrieval method based on in-
telligent recommendation algorithm is verified by experiments, and compared
with the traditional method. The experimental results show that the intellectual
property retrieval method based on intelligent recommendation algorithm has
high retrieval efficiency and accuracy, can provide personalized intellectual
property information recommendation service, and provide strong support for the
protection and application of intellectual property.
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1 Introduction

As the core assets in the era of knowledge economy, intellectual property is of great
significance to promote innovation and economic development. Effective retrieval and
utilization of intellectual property information is essential to protect intellectual prop-
erty rights and promote technology exchange and innovation cooperation. However,
the traditional retrieval method of intellectual property has the problems of information
overload and low accuracy, which is difficult to meet the actual demand[1]. With the
development and application of intelligent recommendation algorithm, the intellectual
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property retrieval method based on intelligent recommendation algorithm has gradually
attracted attention, and shown a broad application prospect in practice[2]. As the core
assets in the era of knowledge economy, intellectual property is of great significance to
promote innovation and economic development. Effective retrieval and utilization of
intellectual property information is essential to protect intellectual property rights and
promote technology exchange and innovation cooperation. However, the traditional
retrieval method of intellectual property has the problems of information overload and
low accuracy, which is difficult to meet the actual demand. With the development and
application of intelligent recommendation algorithm, the intellectual property retrieval
method based on intelligent recommendation algorithm has gradually attracted atten-
tion, and shown a broad application prospect in practice[3].

With the rapid development of Internet technology in today's world, a series of
benefits such as rich educational content, multimedia audio-visual effects as a whole,
lively and diverse forms, convenient access, breaking through the limitations of time
and space, and changing from passive to active learning have gradually entered peo-
ple's vision. Convenient online teaching has also made intellectual property distance
education develop rapidly in the recent period. How to guarantee the effect of intel-
lectual property distance education training is a common concern of every intellectual
property distance education manager and learners[4]. By analyzing the current status of
intellectual property distance education training and the learning situation of learners,
this paper tries to solve the problems encountered in intellectual property distance
education training by introducing the learning way of "retrieval training". This research
is mainly divided into the following stages: 1. Analyze and discuss the teaching and
training mode of the existing intellectual property distance education platform to un-
derstand the current situation of intellectual property distance education; 2. Analyze the
situation of intellectual property online education, and introduce the improvement
thinking content of the training of intellectual property online education platform[5]; 3,
according to the above research, put forward the corresponding intellectual property
distance education training process; 4. Summarize the problems existing in the whole
research process and the subsequent improvementThe purpose of this paper is to ex-
plore the intellectual property retrieval method based on intelligent recommendation
algorithm to improve the retrieval efficiency and accuracy. Specific research contents
include:

(1) The intelligent recommendation algorithm is summarized and its potential ap-
plication in intellectual property retrieval is analyzed.(2) Analyze the problems existing
in traditional intellectual property retrieval methods, including information overload
and low accuracy.(3) Design an intellectual property retrieval model based on intelli-
gent recommendation algorithm, including key steps such as data preprocessing, fea-
ture extraction and recommendation model construction.(4) Evaluate the performance
of intellectual property retrieval method based on intelligent recommendation algo-
rithm through experimental verification, and make a comparative analysis with tradi-
tional methods.
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2 Jewelry design method based on genetic algorithm

The process of intellectual property retrieval model based on recommendation algo-
rithm mainly includes the following steps:Data preprocessing:In intellectual property
retrieval, it is necessary to preprocess the original data. This includes text cleaning,
word segmentation, removing stops, and so on to prepare a clean data set for subse-
quent processing[6].Feature extraction:Feature extraction is the process of transform-
ing text data into feature representation that can be understood by computer. Many
methods of feature extraction can be adopted in intellectual property retrieval, such as
Bag-of-Words model, Word vector, etc. As shown in Formula 1, it is the classic for-
mula for calculating the variance of the model:
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These features can capture the semantic and contextual information of the text and
provide input for subsequent recommendation algorithms.As shown in Figure 1, the
execution flow of the proposed algorithm for the calculation area is as follows:
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Fig. 1. Recommendation algorithm flow

Recommendation model construction:The intellectual property retrieval model
based on recommendation algorithm can adopt a variety of algorithms, such as col-
laborative filtering, content recommendation, deep learning, etc. These algorithms can
make use of existing intellectual property data to build recommendation models ac-
cording to users' query intention and text features[7]. The goal of the model is to
recommend relevant IP documents or information to users according to their query
requirements.As shown in Formula 2, is the gradient calculation process in the direc-
tional propagation algorithm:
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Recommendation result generation:After the completion of the recommendation
model construction, according to the user's query request, the model will calculate the
similarity or match degree between the documents, and give the recommendation result
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of the most relevant intellectual property documents to the query. Recommendations
can be sorted by relevance so that users can find the information they need more
quickly.Evaluation of recommended results:For the intellectual property retrieval
model based on recommendation algorithm, the recommendation results need to be
evaluated. Some evaluation indexes, such as accuracy rate, recall rate and F1 value, can
be used to measure the performance and effect of the model[8]. At the same time, the
model can be further improved and optimized through user feedback and practical
application scenarios.In short, the intellectual property retrieval model based on rec-
ommendation algorithm matches users' query requirements with intellectual property
documents and gives personalized recommendation results through steps such as data
preprocessing, feature extraction, recommendation model construction and recom-
mendation result generation, so as to improve the efficiency and accuracy of intellec-
tual property retrieval. As shown in Figure 2, the algorithm's method for region sug-
gestion calculation is as follows:
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Fig. 2. Recommendation algorithm flow

3 Intellectual property retrieval algorithm based on
recommendation model

3.1 Recommendation algorithm flow

The idea of the algorithm based on recommendation algorithm is to match and rec-
ommend the historical behavior and personal characteristics of users with the charac-
teristics of items (such as documents, commodities, music, etc.) to provide personal-
ized recommendation results[9]. The core idea is to predict what users are likely to like
based on their interests and preferences, and recommend those items to
them.Algorithm ideas based on recommendation algorithm can be divided into two
main methods:Collaborative filtering:Collaborative filtering is a method of recom-
mendation based on user behavior data. Its basic idea is to find other users or items with
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similar interests to the current users by analyzing their interaction behaviors (such as
rating, clicking, purchasing, etc.), and then make recommendations by using these
similarity relations. Collaborative filtering algorithms are divided into two types:
user-based collaborative filtering and item-based collaborative filtering, which re-
spectively take users and items as recommended objects.

Recommended content:Content recommendation is a recommendation method
based on the characteristics of items and users' preferences. It matches items with users
by analyzing their content attributes (such as text, labels, attributes, etc.) and users'
personal characteristics (such as historical behaviors, interest keywords, etc.). Content
recommendation method can better understand the semantic and contextual infor-
mation of articles, so as to provide more accurate recommendation results.The idea of
recommendation algorithm is dedicated to solving the problem of information overload
and personalized demand, filtering and sorting massive items to provide recommen-
dation results in line with users' interests and preferences[10]. This algorithm can help
users quickly obtain IP documents matching their queryWhat kind of training methods
should intellectual property distance education training accept? In today's rapidly
developing information age, conducting reasonable remote online examination may be
the most feasible and effective way. At present, the common situation in the examina-
tion of intellectual property distance education training is: in the face of the original
difficult intellectual property questions, and in the use of open examination distance
training examination method, learners often directly search the Internet directly when
they encounter various problems, rather than find information to study carefully. This
"never offline" state changes learners' subjective feelings about themselves, and the
boundary between personal cognition and Internet information begins to blur. The
result is that often after the training, the students are not impressed by the training they
participated in, the relevant knowledge points are not comprehensive, and even the
product of the search engine algorithm is regarded as their own knowledge require-
ments and improve the retrieval efficiency and accuracy. As shown in Figure 3, the
hyperparameter setting and process of the iterative experiment are as follows:
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Fig. 3. Experimental Iteration Diagram
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3.2  Experimental results and comparison

The experimental results and comparative analysis of intellectual property retrieval
based on recommendation algorithm can be described and compared according to
specific experimental Settings and evaluation indicators. Here is a possible exam-
ple:In the experiment, we use the intellectual property retrieval model based on intel-
ligent recommendation algorithm to compare with the traditional intellectual property
retrieval method. A data set containing a large number of intellectual property docu-
ments and user query requests was used in the experiment, which was divided into a
training set and a test set in a certain proportion.In terms of evaluation indicators, we
chose accuracy rate, recall rate and F1 value as the main indicators. Accuracy rate
represents the proportion related to user queries in the recommendation results, recall
rate represents the proportion related to user queries successfully found and recom-
mended by the system, and F1 value is a comprehensive index of accuracy and recall
rate, which can evaluate the performance of the model in a more comprehensive way.

The experimental results show that compared with traditional methods, the intel-
lectual property retrieval model based on recommendation algorithm has obvious
improvement in accuracy, recall rate and F1 value. This indicates that the model
based on recommendation algorithm can recommend IP documents related to user
queries more accurately and provide more targeted search results.Specific compara-
tive analysis can be carried out according to experimental data. For example, we can
compare the performance of the model based on recommendation algorithm and the
traditional method under different query types and conditions. In addition, the per-
formance of the two methods under different data set sizes can also be analyzed to
verify the scalability and effect stability of the model based on the recommendation
algorithm on large-scale data sets.Based on the experimental results and comparative
analysis, we can conclude that compared with traditional methods, the intellectual
property retrieval model based on recommendation algorithm has advantages in im-
proving the accuracy, recall rate and F1 value, and can better meet users' personalized
query needs, and improve the efficiency and accuracy of intellectual property retriev-
al.

4 Conclusions

In this paper, the title of "Research on Intellectual Property Retrieval based on intel-
ligent recommendation algorithm", through the summary of intelligent recommenda-
tion algorithm and intellectual property retrieval field, studied the design and imple-
mentation of intellectual property retrieval model based on intelligent recommenda-
tion algorithm.In the research process of this paper, firstly analyzes the problems of
traditional intellectual property retrieval methods, such as information overload and
low accuracy. Then, through data preprocessing and feature extraction, IP documents
are transformed into computer-processable forms. Then, an intellectual property re-
trieval model based on intelligent recommendation algorithm is constructed and eval-
uated experimentally. Experimental results show that compared with traditional
methods, the model based on intelligent recommendation algorithm has obvious im-
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provement in accuracy, recall rate, F1 value and other indicators, and can better meet
the personalized query needs of users. Although this paper has made some achieve-
ments in the direction of intellectual property retrieval based on intelligent recom-
mendation algorithm, there are still some aspects that can be further explored and
improved.Firstly, the recommendation algorithm can be further improved to improve
the recommendation accuracy and effect of the model. An attempt can be made to
combine deep learning and natural language processing techniques to extract richer
feature representations to more accurately capture semantic and contextual infor-
mation in intellectual property documents.Secondly, user feedback mechanism can be
considered to improve the effect of personalized recommendation.
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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