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The main achievement of this project is that we
propose a converter, which is able to convert the
SCORM compliant courses into EPUB publications. The
system consist of four modules:; Presentation
Transforming Module, Metadata Transforming Module,
Sequencing and Navigation Transforming Module and
Packaging Transforming Module. The experiments we
have conducted show that the produced EPUB digital
publications are confirmed by Official EPUB validator
as standard compliant ones, successfully displayed on
other EPUB compliant readers as well. We look forward
to seeing more excellent SCORM learning contents can
be wildly distributed and enjoyed with the EPUB
format and publications.
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The main achievement of this project is that we propose a converter, which is
able to convert the SCORM compliant courses into EPUB publications. The
system consist of four modules; Presentation Transforming Module, Metadata
Transforming Module, Sequencing and Navigation Transforming Module and
Packaging Transforming Module. The experiments we have conducted show
that the produced EPUB digital publications are confirmed by Official EPUB
validator as standard compliant ones, successfully displayed on other EPUB
compliant readers as well. We look forward to seeing more excellent SCORM
learning contents can be wildly distributed and enjoyed with the EPUB format

and publications.
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Abstract.

In this paper we proposed an authoring system that allows librarians to be able to construct and
maintain a graphic-based navigation system by themselves that provides the graphic searching
function based on original Online Public Access Catalog (OPAC) systems. On the other hand,
patrons can use their mobile devices to display the created graphic map indicating the positions of
required books. Through transforming a floor plan into spatial information connected to call
numbers, which is equivalent to book addresses, the position accuracy is increased to a coordinate
block divided by a shelf.

Keywords—OPAC:; call number; graphic-based map; library; navigation

1 Introduction

The majority of libraries today employ OPACs as portals for searching and browsing resources. More
specifically speaking, OPAC [1][2][3] is an information retrieval system characterized by short bibliographic
records, mainly of books, journals, and audiovisual materials available in a library. For these library materials,
a corresponding call number [4] is given for every search item. These call numbers are assigned based on the
Dewey Decimal Classification system [5], which the library uses to categorize its books. The conventional
search using OPACs have no information about where a book is physically located in a library but leaving it
up to patrons to figure out where it is. In a larger library it may not be obvious how materials are organized or
categorized. Once you find the right section you may still have to go through many shelves to find what you
are looking for. Bazlan, M. J., & Rasam, A. R. A in Malaysia [6], investigated the current types of problems
users faced in library, more than 50% respondents have difficulty to find the location of desired book, and
80% respondents agreed that current search methods could be improved with mapping direction and graphic
visualization.

The indoor navigation techniques have various applications including the use in a library. Ng, W. W. Y et al.
[7] utilized RFID to carry out the implementation in a library, as well as proposed a solution of a restriction
cased by the small width of book spin for tags. Hui Li & Xiangyang Gong [8] described an approach to
integrate indoor map and outdoor map together using Google map APIs and discussed the navigation service

in library based on the integrated map. Kazuki Watanabe et al.[9] presented a library navigation system
10



named LiNS, using combination Web, sensor and smartphone technologies that also provides the function of
finding the route from the current location to the point where the object the user needs is located. In addition,
the “See Also” by which the user can get related and recommended information may develop a user’s new
interest. Rong-Yuh Hwang [10] implemented the mobile navigation system with bluetooth technology and
IrDA. Bill Rogers et al. [11] designed a 3D browsing interface for graphically navigating a large collection of
documents, as in a library. Three-dimensional scene rendering technique allows the user to view the inside
landscape of a library from different perspectives.

In spite of many solutions have been proposed to improve the searching experience, there still have been
challenges need to be overcome in reality such as high cost and less flexibility. Almost all visualized
navigation systems in libraries are customized because the building environment differs from each other, and
it needs a significant charge to carry out the navigation functions covering all items held in a large library. On
the other hand, the shelves and items both could be added and removed, that is to say the system must provide
the editing functions to make it practical in reality. As a result, the main purposes of this authoring tool are 1)
allowing librarians to be able to build and maintain a graphic-based navigation map by themselves, 2)
extending the searching function based on the original OPAC system, 3) let patrons use their mobile devices

to display the created graphic map in which the required book location is designated

2 System Implementation

2.1 Authoring and Searching Flow

As the Fig.1 shows the steps of constructing a graphic map by a librarian are 1) using the authoring system to
drag and drop graphic objects for building the floor plan, 2) inserting call number information corresponding
bookcase objects, 3) saving each floor’s map information to the spatial database. The steps of searching a
required item by a patron are 1) using OPACs to search his required items, 2) passing the call numbers
retrieved from OPACs to the navigation system, 3) displaying the graphic map with navigation signs that

designate the physical places of the required items.

nserfing cal
numbers
corresponding to
shelf objects

Librarian
~ Editing graphic objects
~—| for constructing floor
‘ plans

Saving graphic map
information to a spatial
database

Spatial Dafbase

Using OPACs to Passing the call Analyzing the call Retrieving the Producing the graphic

—™ search an item number from OPACs [ number to locate floor's spatial | map and adding
the floor information navigation signs

Patron

Fig.1. Librarian authoring and patron searching operation flow

2.2 Authoring Functions

To carry out the previous authoring and searching process, we implemented the following functions including

graphic object editing, call number and spatial information storage. The detail introductions are as follows:
* Graphic Object Editing.
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The authoring system provides the drag and drop function that allows a librarian selecting a variety of
objects to the locations where he want to place them. These objects are separated into two main categories;
the bookcase objects represent various sizes and types of bookcases used to hold items in a library, other
objects are irrelative for holding items but used to decorate a complete floor space including stairs, desks,

pillars etc. The Fig. 2 demonstrates a floor plan example made by the authoring system.

=l NFEIHIE e
rnlobnlonToloualo
JM e |m m @ | M@ [ T & [ T m & [T ik
NNERRuenRnnennueng:;
IR RN I I
—ImmAMMMANMANARNAMNA MRS

Fig. 2. An example of authoring a floor plan

e Call Number and Spatial Information Storage

The database stores not only the object properties and spatial parameters but also the call number information
corresponding to different levels of library objects. As the Fig. 3 shows, there are three levels data are stored
in database.

Floor
Call Number
Range
Bookcase 1 Bookcase 2 Bookcase N
Call Number Call Number Call Number
Range Range Range
Block1-1 Block1-2 Block N-M
Call Number Call Number Call Number
Range Range Range

Fig. 3 Three levels of storing call number

* First level: Preserving the call number range within a floor.

At this level, a floor’s basic spatial information is stored including how many bookcases are allocated and
the call number range of each floor.

* Second level: Preserving the call number range of each bookcase located within the floor.

At this level, each bookcase’s detail information in a floor is stored including its coordinates, width and

depth, object type, and call number range.
* Third level: Preserving the call number range of each coordinate block divided from a shelf.

A shelf in a library is usually big enough to be divided into plenty blocks for management and searching.

In order to increase the accuracy of designating the required book location, each shelf has a specific table

12



to store every block’s call number range within it. The divided blocks of a shelf are similar to x and y
coordinates; x coordinate is a given number of blocks along the horizontal axis starting from the block
(block 0) on the extreme left of a shelf, y coordinate is a given number of blocks along the horizontal axis
starting from the lock (block 0) at the top of a shelf.

2.3 Graphic Map Presentation

The authoring system is a web-based tool that librarians don’t have to install any program and the created
map is also web-based content so that it can be displayed by a patron’s mobile device. According to the
input call number the target floor spatial information is retrieved and transformed as the Fig. 4 shows. The
navigation graphic first designates the target bookcase with different color then further depicts the
bookcase structure with coordinate blocks that indicates the accurate position of the target item on the
shelf

. Display/the target
block on,the;shelf

" ’ i ' ' l | L,DésigLatethé ‘

y ta[get‘tgoqi(cqs,e
‘I ’ | ] [ o location N‘

Fig. 4. The target item is indicated by graphic map

N

3 Conclusion

The main purpose of this research is allowing librarians to have the ability to construct and maintain a graphic
navigation system for their library. The graphic navigation system does not rely on additional gadgets or
advanced technologies but can seamlessly integrate OPACs that have been used in most libraries. The
required item can be accurately indicated the position on a shelf. But it will cost a lot of time at first time to
construct the database connecting spatial objects and call number information. How to reduce the burden and

simplify the constructing works with batch processing is one of our future works.
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