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ABSTRACT. In this paper, we propose methods to promote library resources semantiza-
tion process by using natural language processing technology and machine learning, and
developing semantic metadata online auziliary construction platform of Chinese infor-
mation resources to do semantic label of related literature. The system proposed in this
paper can help to construct the semantic metadata of scientific and technical informa-
tion based on the Web, and utilize up-to-date semantic technologies to realize domain
thesaurus and effectively integrate various kinds of metadata. This system can also use
the semi-structured text to automatically or auziliarily construct the semantic metadata
system, and realize the edit, development and maintenance of a certain semantic meta-
data project.
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1. Overview. A great deal of literature resource is stored in the library, so it has be-
come key problems of achieving leap development of next generation literature services
in library and reaching the stage of knowledge service based on literature information re-
trieval services to help users to find knowledge in the literature comprehensively, quickly
and accurately, and to showcase the knowledge from different knowledge dimensions and
find the relevance between the knowledge, in order to help users to create knowledge in-
novation more effectively. So the semantization of library resources is the general trend in
a networked environment. Semantization means choose suitable semantic label to change
the resource into the format that computer can recognize with the semantic features re-
flected from label content in the resource, and make the computer understand and master
the resource content to some extent.

In this paper, we consider that semantization of library resources can be regarded as
shallow labeling of library resource [1-5], and is the interactive implementation of content
semantization and form semantization. Therefore, based on NLP (natural language pro-
cessing) theories and methods, we propose this method to utilize the traditional library
resource organization mode, construct semantic metadata system, and construct inter-
grated platform of auxiliary construction and annotation [6,7]. Two key problems of this
research are semantic metadata generation and semantic annotation.

2. Ideas and Methods. In this paper, we use NLP technologies and machine learn-
ing methods to develop the semantic metadata online auxiliary construction platform
of Chinese information resources, semantically label the related literature, and generate
initial semantic metadata by utilizing traditional organizational resources (such as the-
saurus) with machine learning method based on the relatively semantization of a large
amount of content, and simultaneously realize implementation of semantic metadata sys-
tem construction and organizational resources semantization. The process and structure
are shown in Figure 1.
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FIGURE 1. Process and structure

3. Development and Implementation of Auxiliary Construction Platform. In-
tergrated platform system of semantic metadata auxiliary construction and annotation can
support multiuser online to auxiliarily construct and edit semantic metadata. This system
can realize joint edit, development and maintenance of a semantic metadata project by
letting multiuser expediently visit, create and maintain semantic metadata based on B/S
(browser /server) technology, and managing users in Web page way. The main features in-
clude users’ authorization management, semantic metadata projects management, seman-
tic metadata online edit, semantic metadata projects comparison, conversion processing
of semantic metadata in different formats, semantic metadata project format management
and import and export of semantic metadata.

3.1. Import of domain thesaurus. Firstly upload the domain thesaurus with neat
format and clear hiberarchy to this system through the Web, then the system would
convert it to semantic metadata base model and show it as tree form in the Web (as
shown in Figure 2).

3.2. Import of metadata. Import the structured metadata or semi-structured text
(data file or network) into base semantic metadata model generated by thesaurus, in
order to enrich the contents of domain semantic metadata.

3.2.1. NLP automatic analysis and processing functions. NLP automatic analysis and
processing functions include structured vocabulary processing function (as shown in Fig-
ure 3), textbooks and other text processing function and professional dictionary process-
ing function (as shown in Figure 4). Structured vocabulary processing functions mainly
process resources with structured information, such as traditional Chinese medicine the-
saurus, thesaurus, classification vocabulary, classification thesaurus; textbooks and other
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text processing functions mainly process relatively standard electronic text, such as text-
books; professional dictionary processing functions mainly import and process professional
dictionary.
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FIGURE 2. Schematic diagram of the knowledge description frame
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FIGURE 5. WEB data synchronization function

3.2.2. Internet content extraction and mining. Internet content extraction and mining
functions include batched Internet content extraction function (off-line), with this func-
tion we can input batched medical website address, regularly and actively download all
the webpages and build indexes, and input concept categories to accomplish automatic
extraction and batch fill of medical knowledge; concept related batch Internet content
extraction function, with this function we can input a kind of disease, provide batched
medical website address related to this disease, and accomplish automatic extraction and
batch fill of medical knowledge.

3.3. Conversion processing between different formats of semantic metadata.
The other function of this system is the conversion between different knowledge storage
ways. That is to say, it can resolve each class in the semantic metadata project into text
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file that could be recognized, and import it into the data base for users to edit and update
its content, and then reflect the updated content in the semantic metadata project files.

Open the synchronous Web data option, and we can see the interface in Figure 5.

Click the option “synchronize Web data” to start synchronizing Wiki data into semantic
metadata project. After successfully synchronizing Web data, there will be a successful
prompt, and the data is successfully synchronized into semantic metadata project. The
semantic metadata project can be opened by ontology generation tool. The data is suc-
cessfully synchronized into semantic metadata project.

3.4. Semantic metadata edit. Semantic metadata can be browsed and modified by
this system, such as editing the class and its attributes. The edit of semantic metadata
includes the open, edit and save of semantic metadata project; the add, delete and modify
of basic concepts defined by semantic metadata knowledge expression model; the tree
form expression of semantic metadata project in the Web page; the data management of
different users, users with expert authorization can audit the semantic metadata edited
by different users, and submit the data which passed audits.

3.5. Export of semantic metadata (OWL, RDF format). Export the semantic
metadata in OWL, RDF and other common general storage format, so that we can use it
in other application systems. The construction platform provides “import” and “export”
functions, including rdf, owl export function, log record function and so on. This system
exports the semantic metadata project as rdf files for users to download, and exports the
semantic metadata project as owl files for users to download, and writes the log in the
log directory.

3.6. Semantic metadata backup and recovery. The semantic metadata is constantly
modified; therefore, users can selectively back up and recover the ontologies, in order to
manage the historical data.

The other main function of this system is that it can recover the semantic metadata
into previous version.
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FIGURE 6. Semantic metadata backup and recovery
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3.7. Realization of develop authorization management of semantic metadata.
This system has strict authorization control. Users can create semantic metadata initial
system, and they can also add users or groups, and designate read and write authority
for the users and groups. Users can take action to the content within their extent of
authorization.

3.7.1. User management module. User authorization is used to control different semantic
metadata visit authorization of different users, and it can be divided into three classes.

Normal users. Normal users can open and edit the semantic metadata project within
their domains.

Expert users. Except the authorization of normal users, the expert users can also audit
the semantic metadata modified and edited by normal users.

System administrator users. Except the authorization of normal users and expert users,
the system administrator users can also create users with different authorizations.

3.7.2. User authorization management module. User administrators can see the interface
as follows after login in:
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FIGURE 7. User authorization management module

“User management” module can be used to check and modify user name, password,
description information and user groups.

Administrators can edit users’ information through the edit button in the figure above.

Administrators can choose groups they want to add by selecting new pages popping
up. Group is associated with user visit authorization, and it can control visit through the
settings of project management.

3.7.3. Project management module. User administrators can control the user visit au-
thorization through “project management”. As shown in the following figure, semantic
metadata project column shows all the information of semantic metadata project. In the
right side of semantic metadata project column, detailed information of semantic meta-
data project is given, such as the project path, the owner, readable user groups and the
writable user groups.

Edit the basic information of semantic metadata project: edit the description informa-
tion, the path and the name of semantic metadata project. .
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“User management” module can be used to check and modify user name, password,
description information and user groups.

Administrators can edit users’ information through the edit button in the figure above.

Administrators can choose groups they want to add by selecting new pages popping
up. Group is associated with user visit authorization, and it can control visit through the
settings of project management.

3.7.3. Project management module. User administrators can control the user visit au-
thorization through “project management”. As shown in the following figure, semantic
metadata project column shows all the information of semantic metadata project. In the
right side of semantic metadata project column, detailed information of semantic meta-
data project is given, such as the project path, the owner, readable user groups and the
writable user groups.

Edit the basic information of semantic metadata project: edit the description informa-
tion, the path and the name of semantic metadata project. ’
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FIGURE 9. Groups management module

Add or delete reader and writer groups of semantic metadata project, and owner infor-
mation of semantic metadata project. Moreover, the semantic metadata project can also
be added or deleted.

3.7.4. Groups management module. Administrators can set user visit authorization th-
rough “groups management”.
In the edit mode, user members can be added in certain group.

4. Conclusions. In this paper, we propose methods using natural language processing
technology and machine learning to promote library resources semantization process. We
develop semantic metadata online auxiliary construction platform of Chinese information
resources to do semantic label of related literature, and generate initial semantic meta-
data by utilizing traditional organizational resources (such as thesaurus) with machine
learning method based on the relatively semantization of a large amount of content, and
simultaneously realize implementation of semantic metadata system construction and or-
ganizational resources semantization. With the methods proposed in this paper, even the
natural language processing technology is not yet fully mature, we can also greatly im-
prove the automaticity of resource semantic annotation, and provide reference for quickly
implement organization semantization. Resource processing way determines its service
providing way, so the realization and implementation of the methods proposed in this
paper can effectively promote the process of library resources semantization, and make
the semantic annotation processing and knowledge service possible.
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