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Abstract. To explore intelligent library, the method of literature survey, case analysis, empirical
research method, comparative analysis method, interdisciplinary research and other research methods
were adopted to make an all-round discussion of application foundation of the digital library, system
composition and realization and necessity and feasibility of technology in the digital library. In
addition, the application of digital technology in the digital library virtual space, 3D information
resources construction, virtualization information retrieval, virtual reference consulting and remote
control technology was analysed. The necessity of applying technology in digital library was
illustrated from the perspective of development of information society, digital library construction
and development and innovative services. Starting from the principle and characteristics of the virtual
reality modelling language, through the virtual space design of digital library, the application of
virtual reality technology in digital library virtual space was explored from the system four types. The
problems existing in applying virtual reality technology in the digital library were analysed. The
results showed that pure software technology was the best choice for China’s digital library at present
and distributed system combining pure software technology and virtual reality technology was the
development direction of the application of digital library. To sum up, the two dimensional
information resources and three dimensional information resources are compared and analysed by
using the concrete realization of the information resources construction.

1. Introduction

As an important part of the infrastructure of the information age, digital libraries have been paid
more and more attention to at home and abroad. The rapid development of the digital library not only
brings a broad development opportunity to the development of the traditional library, but also puts
forward a series of severe challenges. As a distributed, spatial-temporal, convenient and large-scale
information centre, digital library has a brand-new way of organization and management. It has
become the trend of library construction and development nowadays [1]. Since the middle of 1990s,
the research and development of digital libraries began in China. The implementation of the "China
Experimental Digital Library" project approved by the State Planning Commission in 1997 marked
the start of the construction of digital library in China.

Virtual reality technology is considered to be one of the most important and new research
directions in the field of computer in the 21st century. People pay much attention to the three key
technologies, virtual reality technology, Internet and multimedia technology. Virtual reality is a
comprehensive technology integrating multi-disciplinary and multi-fields. It involves computer
science, network technology, distributed technology, robot technology and so on [2]. The most
characteristic is that 3D modelling function of the virtual reality can construct vivid virtual
environment in the computer. People can, through the use of some sensing devices, very conveniently,
intuitively and naturally "enter"” the virtual space, immerse in it and have interactive reverie. The
achievement of virtual reality should first of all create a virtual world in the computer environment,
and the virtual world can produce perception role of different organs including visual, auditory and
tactile. Secondly, the experiencer can naturally interact with the virtual world created by computer
through the basic behaviours and actions of person. Thirdly, virtual reality can make use of digital
gloves, 3D interactive ball and head anti-theft display sensor and display device to enhance
interactivity and improve the real sense of experiencer [3]. In the past more than 20 years, the scope

Copyright © 2018, the Authors. Published by Atlantis Press.

This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-nc/4.0/). 101



ATLANTIS Ad in Engi ing R h, vol 149
PRESS vances in Engineering Research, volume

of virtual reality applications has been expanding. In foreign countries, it has developed from the
earliest applications of military, space and other advanced fields to ordinary folk. In China, the state
attaches great importance to the research and application of virtual reality. It not only includes virtual
reality in major research projects, but also strongly supports the application and popularization of
virtual reality.

2. Application Foundation of Virtual Reality Technology in Digital Library

The 3D modelling function of VR can create a virtual world of multiple perception such as visual,
listening, sense and touch. The virtual world can be completely fictional and it can also be virtual
reproduction of the reality world, namely the environment of "reality in virtualization and
virtualization in reality" in virtual reality. As a result, people immersed in the sense of vision, hearing,
touch, smell and so on produced in this virtual environment. VR's demand for immersion and mutual
inductance requires real-time computer processing ability. The natural and harmonious
human-machine interaction environment can increase immersion to experiencer and change the rigid,
boring and passive state between human and computer [4]. Although there is no clear definition at
present, there are three essential systems for the generation and implementation of the narrow sense
system from the point of view of the technical realization, as shown in Figure 1.
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Figure. 1 Realization of the structure of virtual reality

3. Application of Virtual Reality Technology in Digital Library

3.1 Realization of 3D Information Resources of Digital Library Based on Virtual Reality

Technology

As the mainstream three-dimensional modelling method, virtual reality technology has very strong
modelling and simulation ability so that it can be very convenient to realize the construction of
three-dimensional information resources. The traditional information processing environment has
always been "people adapt to computers”. When virtual reality technology came into being, people
began to have the concept of "computer adapts to humans"”, and people became the master of
information processing environment, which is a brand new idea. People can participate in the
information processing environment through vision, hearing, touch, smell and so on, as well as form,
gesture or password, so as to get "real™ experience. The system is no longer built on a single
dimensional digital space, but built in a multidimensional information space. Virtual reality
technology is the key technology to support this multidimensional information space [5].

The visualization of three-dimensional information introduces the concept of volume so that it
transcends two-dimensional information. The visualization of three-dimensional information is
widely used in scientific computing. In the resource construction of digital library, some digital
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libraries have made use of virtual reality technology to carry out the construction and service of
three-dimensional information resources. In foreign countries, the British Library has first carried out
the construction and service of the three-dimensional books, mainly using the display equipment to
provide the valuable literature of the library collection. At home, the Chinese national library has
made a deliberate attempt in this respect.
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Figure. 2 Three-dimensional virtual reading of the British Library
3.2 Application of Virtual Reality Technology in the Information Retrieval of Digital Library

Information retrieval visualization belongs to information visualization. Information retrieval
visualization refers to converting the data and its semantic relations in data set into visual display, and
displaying the internal retrieval process to users. Information retrieval visualization generally
includes two aspects including visualized information display and visualized information retrieval. It
is mainly the visualization of information retrieval process and the visualization of retrieval results, in
which the visualization of retrieval results is the most important. Computer information retrieval is
closely related to the way of information organization. From the perspective of information retrieval,
it can be said that the way of information organization determines the way of information retrieval
[6].

The visualized cross library retrieval system text mode and graphical mode of Chinese National
Library of Science can realize theme visualization, database visualization, age visualization and
author visualization. Figure 1 is a database visualization window, with a pie chart revealing the
retrieval architecture. The "virtual reality technology™ retrieval uses database including China
Journal Full-text Database, VIP, Vepsa Chinese Scientific and Economic News Database, Chinese
Doctoral Dissertation Database and Chinese Outstanding Master's Degree Thesis Database; Figure 2
is "the year issued amount of papers for "virtual reality technology"”. Users can not only interact with
the system in the graphical interface, but also reveal the hidden rules and associations in the retrieval
results from multiple angles.
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Figure. 3 Virtual reality technology database visualization
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Figure. 4 Virtual reality technology age visualization
The user is visually interacting with the computer from virtualization, thus making a new service
model applied to the digital library. In addition to the physical library digital library in carrying out
the research and application of visual information retrieval, digital library service based on the
database also joined the application of information retrieval visualization. For example, Wanfang
Data knowledge service platform in information retrieval also increased the knowledge context
analysis, including comparative analysis and retrieval of knowledge context.
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Figure. 5 Comparison and analysis of the Wanfang data knowledge service platform
3.3 Application of Virtual Reality Technology in Digital Library Reference Consulting

The essence of reference consulting is the interaction between reference consulting librarians and
users to help users solve problems in the process of using the library. Virtual reality technology
combines multimedia technology, visualization technology, network technology, artificial
intelligence technology and distributed processing technology. It has the functions of natural
interaction, perception immersion, experience imagination and it is applied in digital library
reference service. It integrates the application of comprehensive innovative technology and
intelligent and advanced technology, which will promote digital library service innovation [7].

The application of virtual reality technology in the reference service of digital library is limited by
the hardware and software and network conditions. At the present stage, the virtual interactive
reference service and the application of virtual space conference system can be carried out. In the
aspect of visual reference of the digital library, currently, part of the library begins to try visualization
digital reference consulting. For instance, real-time video reference consulting of the Ohio University
library not only provides AOL Instant Messenger, Yahoo! Messenger and MSN Messenger three
instant messaging reference consulting ways, but also uses the free phone system, which achieves the
"Skype a Librarian™ and conducts the consulting questions and answers from video instant messaging.
In iTunes Arizona State University library, we launched the video podcast series, including 3-5
minutes of video for search and how to use library to do research.

4. Conclusion

The digital library is the extension of the traditional library in the information age. It not only
includes the functions of the traditional library, but also integrates some functions of other
information resources institutions, such as museums, archives, publishing houses, etc., which can
provide comprehensive public information access service. The digital library is not simply uploading
the information resources of the traditional library to the Internet, but an object oriented, distributed
collection of digitalized resources with network access function.

Virtual reality technology is a comprehensive technology integrating the field of computer
graphics, human-computer interaction technology, sensor technology, artificial intelligence, robotics
and other disciplines. It uses computer to generate 3D visual and auditory multiple feeling, make
participants naturally experience and interact with the virtual world through appropriate devices.

105



£

ATLANTIS Ad in Engi ing R h, vol 149
PRESS vances in Engineering Research, volume

The interdisciplinary and multidisciplinary integrated technology plays a very important role in

the digital library construction. The construction of the digital library needs to use computer
technology, network technology and many other technologies, including digital technology,
multimedia technology, information organization, compression, storage, transmission, retrieval,
analysis technology, large scale database technology security technology and so on. Therefore, the
three-dimensional modelling, multi-perception, immersion, interaction and imagination of virtual
reality technology can be fully reflected in the application of digital library.
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