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Abstract

In a digital library environment, the delivery and management of e-content is still a challenging task.
The present study addresses an easy-to-implement technique applicable for the management of
e-content and its delivery in digital library. The experiment has been performed upon some paper-
based derived digital documents of many variants. The idea behind it is that the non-text region of a
book-page, mainly the white margin around four sides and the space between two paragraphs have
been discarded during scanning and then the conventional algorithm has been applied for removing
the obvious noise incurred during scanning process. In essence, a reasonable amount of storage
space is saved when such a document is placed in the secondary memory of the digital library server.
Obviously, the web request for such pages is served in a better speed than usual. Moreover, a margin
resetting algorithm in client side is applied to return these pages in its original form. Considering,
mainly the storage space and the access speed while serving web request, the obtained results have
some positive implications towards the problem of e-content management and its delivery in digital
library system.

Keywords: Digital Library, Content Management, Content Delivery, Derived Digital Document and
Document Images.



1. Introduction
The digital library today uses wealth of different
document formats storing and representing
the content. The genesis and development of
digital library is a long saga and has presently
become a very common source for information
seekers. Digital libraries come in many forms.
They may contain text of the document
instead of only simple metadata or catalogues
of bibliographical information. They can also
contain images, audio, or multimedia materials.
All this information may be available in different
formats, created with different softwares. The
resources may reside on different servers using
no unified thesauri or heterogeneous indexing
schemes. All this makes information retrieval a
very complex process. Every information system
is unique when it comes to retrieval methods,
and it is more or less necessary to have a fair idea
of the characteristic features of each system to be
able to perform a relevant search. This becomes
even more complex when some digital libraries
allow users to conduct search across a range of
distributed services as described by Chowdhury
and Chowdhury (2003). With many general
issues of digital object storage, moderately large
and secured storage system is an important
and challenging aspect of modern day digital
libraries. Storing of digital objects leads to a large
byte-count. An institution’s digital repository
(which may have a label such as ‘library’ or
‘archive’) may include terabytes of data spread
across thousands of objects in hundreds of
formats. It may, for ease of handling and
control, transfer the contents to a more readily
managed medium. The sheer ease of producing
and proliferating electronic files, combined with
the perception that storage is so cheap, leads
to an uncontrolled explosion in numbers and
storage volumes, erratic and unplanned use of
storage devices. The “Total Cost of Ownership’
(TCO) of storage (which includes the life-long
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- are developed. Content management in digital
 library has been discussed by many researchers.

: Wu and Liu (2001) discussed Internet-based

: e-content management. Specifically, they

¢ reviewed the technologies, the criteria, the issues
and concerns in content repository, content

¢ contribution, workflow, automation services, and
¢ lifecycle of automation services for controlling

: managing content and processes. Warren and

¢ Alsmeyer (2005) describe the application of

: semantic knowledge technology to a case study in
: intelligent content management, specifically the

¢ BT digital library.

In this context, the Trove (launched in 2009 )

: is an important discovery by Australians for their
¢ libraries. It harvests metadata from over 1,000

: Australian libraries and other cultural heritage

: organizations, allowing free public access to over
: 100 million items. The guiding principle of Trove
¢ is ‘Find and Get’ ( Holley, R, 2010). The details

¢ of its application and development has been

¢ described by Holley, Rose (Holley, Rose 2011)

Most of the libraries have a good collection

of old and rare books, as there is no electronic

. equivalent of those collections. The only way to
! integrate them into digital library is by scanning
: the individual pages (document images) with a

: good quality scanner preferably by a planetary

. scanner. The file size of the document images

: is very large in comparison to the electronic

. documents, though it depends on the resolution
¢ of the scanning and the image file format chosen
: for saving. In normal practice, the document

: images are not properly processed before

: sending for final use of the service. Optical

¢ Character Recognition (OCR) software plays an
: important role here to convert the document
images into its electronic equivalent. As a result
 the file size reduces to a great extent and all the

: words of the document become electronically

. searchable. Several OCR software for European
. languages particularly in English Nagy (2000),

: is available, that can also handle multi-columns,

cost of its management) varies from organization :

to organization, but can only be minimized if the : MMa8€S, tables, and also preserve the document

techniques for minimizing the size of the content : layout analysis. On the other hand, they work
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on document analysis and recognition in other
languages particularly Indian languages are still
in a nascent form. However, a few basic OCR
modules are available. Most of them, from north
Indian Brahmi based scripts — such as Devnagari
(Hindi), Bengali (Bangla) as discussed by
Chaudhuri, Garain and Mitra. Ray Chaudhuri,
Mandal and Chaudhuri, (2002) have developed
a page layout analyzer that can locate the textual
zones in multi-column and multi-font Indian
documents in Devnagari and Bengali scripts,
but are not friendly with images and tables. On
the other hand, in real time work (especially
for the old and rare books), we noticed that the
output of the OCR is also not very surprising and
highly depends on the quality of the documents
and is not robust in font variations. In such
circumstances, the only way to give effective
service to the requesting user is to send the
scanned document images directly from the
server via intranet and/or Internet.

The article addresses a useful technique
that has much impact on electronic content
management and content delivery system, an
important issue of modern day digital library
system of any kind. The technique presented
here is easy to implement. The main idea is
that, the non-text portion, say, of a book-page,
such as four-side margins, space between two
paragraphs and alike blank/white regions have
been properly marked and discarded during
the preparation phase of a derived digital
document. Thus, it saves a reasonable amount
of storage space in any means. A simple as well
as conventional noise cleaning algorithm is used
to make the ultimate image noise free. Further,
when the ultimate document images are noise
free it is prominent and easy to read. In essence,
the technique saves a reasonable amount of
storage space when in the server side of the
digital library. The digital obsolesce and the
management of storage space for digital library
has become a burning issue as the electronic
documents are going to be doubled in every
six months. The detailed discussion about it is

: beyond the scope of this study. Obviously, the

: web request for such pages is served in better

: speed than usual process. Moreover, a margin

: resetting algorithm at client side has been applied
: to return those pages in its original form. This

. helps the reader to read the web document

¢ having usual margin. Sometimes, if required,

: the reader may set the margin according to his

: convenience. This option is available in the

: margin setting algorithm. Considering, mainly

: the storage space and the access speed while

. serving web request the obtained results have

i some positive implications. This indicates that

: this technique is much viable when a derived

: digital document is served through web and

: provides a simple probable solution towards

: the problem of e-content management and its

: delivery in digital library system. This experiment
: has been performed with many variants of

: derived digital documents and the results

. obtained are very much impressive. The results,

: point out that the conventional practice for

: scanning the paper document and the practice of
¢ storing the raw document pages is a pedestrian

¢ approach though the practice is still going on.

This paper is organized in following five

: sections. Section 2 describes the image acquisition
: and noise cleaning techniques. The storage

: optimization technique to save space in the server
: is presented in section 3. Some experimental
 results and discussion with various types of input

: images are shown in section 4. Finally section 5

: embodies conclusion of the study.

2. Image Acquisition and Noise
Cleaning

¢ The first step of a digital library is the content

¢ collection/creation. Document image collection

¢ includes image acquisition that is, to scan a

i document with appropriate scanning instrument.
: The purpose requires an imaging sensor and
 the capability to digitize the signal produced by

: the sensor. Digitization can be done either by

¢ a flatbed scanner or a hand-held scanner. The

: resolution of a flatbed scanner varies from 100
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to 900 dots per inch (dpi) where as the hand-
held scanners typically have a lower resolution
range. For the present study, the flatbed scanners
are appropriate so that a complete document
page can be digitized at a time, though flatbed
scanners face some difficulties. Flatbed scanners
often come in contact with at least that part

of the object that has to be scanned. They also
require books to be fully opened most of the
time. Both practices can damage rare books;

for example, opening a book at 180 degrees can

an orbital scanner) is a type of image scanner
used for making scans of rare books and other
easily damaged documents. In essence, such

a scanner has a mounted camera which takes

photos of a well-lit environment. Originally, such
scanners were expensive and could only be found :

in archives and museums. This system is equaly
applicable for the scanned document images
from the planetary scanner also. All inputs of
the system are as uncompressed gray scale TIFF
(Tagged Image File Format) file format and
scanned with 300 dpi. Figure 1 shows the paper-
based text and digitized text shown in XV image
viewer software.

In the TIFF header, number of rows are
available in the value field of the directory
entry of Tag Value 257; number of columns are
available in the value field of the directory entry
of Tag Value 256, and Strip Offset from the
directory entry of Tag Value 273. We use Tag
Values 257 and 256 for number of rows and for

number of columns but for Strip Offset = file size

— (rows * columns). From Strip Offset position,

(a) (b)
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every character in a 2D matrix, it is the gray-label
matrix of that image.

2.1 Noise Cleaning

Binarization is a process for converting a gray-
tone image to a two-tone image or binary image.
In binary image, the pixels are either black
(usually having value I) or white (usually having

: value 0). Alternatively, the pixel or point (r,c)
. with value 1 is called object pixel and the pixel
: with value 0is called background pixel.

damage its spine. A planetary scanner (also called :

Thresholding is the easiest method to binarize
an image. Check every pixel if it is greater than
or equal to a particular value T, then set that
pixel with 0 else with 1. The value T is called a
threshold value. B(x,y) = 0if G(x,y)> T and I
if G(x,y)< T. Where B(x,y) is the pixel in the
binary image and G(x,y) is the pixel in the gray-
label image. Threshold selection is an important
task for binarization. One popular method is
using histogram. In bimodal histogram, select

: the bottom of the valley between peaks of the

histogram. The histogram with two peaks is
termed as bimodal. Here, we assume that the
images are bimodal, we use threshold value 128
in our binarization module. Though, there is a
scope to change the threshold value. Figure 2
shows the binarized image of the image shown
in Figure 1(b). In this two-tone image, the noises
due to shadow is automatically removed as it has
a gray value greater than the threshold value.
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Figure 1 (a) Paper based text (b) Digitized text
shown in xv

00 0000 00 000000000000000
5038000000000000000000000 00000 000000000 000000000 000000009 03000000003000 000000000 0000)

Figure 2 Binarized image

World Digital Libraries 5(1): 1-10



An Efficient Approach for E-Content Management and Delivery in Digital Library

3. Storage Optimization

A close look at any book or a printed document
will reveal that almost 30%- 50% of the total
page size of any book are blank mainly for the
margins setup on the four sides of a page of the
book and more accurately some half and blank
pages also increase the percentage of the blank
space available normally in all books. In other
words, on an average, 50%-70% part of the page
area contains valid text. Our objective is to deal
with the textual portion without changing the
original arrangement of the page setup and store
it into the server so that the text portion can be
retrieved as and when required. It also reduces
the document image size as it excludes the four
margins. As a case study, we considered a rarely
available book, ‘Rabindranath Tagore His Mind
and Art’ authored by B S Chakraborty, Young

AS A POET—GITANJALI PERIOD 63

While the Bible emphasizes the futility of worldly life and
opposition between earth and heaven, Tagore maintains that the
infinite is always manifesting itself through the finite and the
All these
ideas which we find in Tagore’s poetry are alien to Christian
thought and do not find a place in the pages of the Englisi
Bible.

relation between the two is one of love and unity.

Take, for example, the following poem
Leave this chanting and singing and telling of beads !
Whom dost thou worship in this lonely dark
temple with doors all shut? Open thine eyes and see thy
God is not before thee!
He is there where the tiller is tilling
and where the pathmaker is breaking
them in sun and in shower, and his garment is covered
With dust. Put off thy holy mantle and even like him come
down on the dusty soil !
Deliverance ? Where is this deliverance to be found ?
Our master himself has joyfully taken upon him the bonds

corner of a

the hard ground

tones. He is with

of creation; he is bound with us all for ever

Come out of thy meditations and leave aside thy flowers

and incense ! What harm is there if the clothes become
tattered and stained? Meet him and stand by him in toil
and in sweat of thy brow.!

In this poem Tagore g s a clarion call to give up

our singing and chant sur meditations, flowers and incensc

He says that the path of God-realisation lies through the per-

We must come down

formance of the ordinary duties in life
from our high secluded place and meet God in the company of
the tiller and the pathmaker.
no trace of asceticism in it. And yet it is not that realism which
regards material enjoyment as the be-all and end-all of life
The following poem will elucidate my point:

This is stern realism. There is

Deliverance is not for me in renunciation., I feel the

embrace of freedom in a thousand bonds of delight.

1 Gitanjali (English) No. 11

Figure 3a The scanned page with margin

. India Publications, New Delhi-48. The book

© contains 303 pages. Arbitrarily, a normal page

: was chosen from the book and scanned with

: 300dpi in a flatbed scanner. Figure 3a depicts the

i document image of the page with full margin

. whereas Figure 3b presents the document image

. of the same page with the text part only, without

. four margins. The file sizes of the two document

¢ images with (Figure 3a) and without margin
(Figure 3b) are respectively 3894 KB and 2636
KB and eventually the size difference is 1258 KB.
So, for every single full page one can save 1258

: KB memory space. Similarly, to store 303 pages

: of the entire book one can save 381 MB storage

. space even less as normally all the books have

: some half and quarter pages, as described above.

: But in normal convention readers are not

: habituated to read a book, either in the hard or

: soft form, without margins. Our system has been

. designed in such a way that the margins of the

: pages can be computed according to the choice

AS A POET—GITANJALI PERIOD 63

While the Bible emphasizes the futility of worldly life and
opposition between earth and heaven, Tagore maintains that the
infinite is always manifesting itself through the finite and the
relation between the two is one of love and unity. All these
lien to Christian
ves of the English

ideas which we find in Tag
thought and do not find a place in the f
Bible

re’s poetry are

Take, for example, the following poem:

Leave this chanting and singing and telling of beads !

Whom dost thou worship in this lonely dark corner of a

temple with doors all shut? Open thine eyes and see thy

God is not before thee!

He is there where the tiller is tilling the hard ground
He is with
arment is covered
With dust. Put off thy holy mantle and even like him come
down on the dusty soil !

and where the pathmaker is breaking stones.

them in sun and in shower, and his g

Deliverance ? Where is this deliverance to be found ?

Our master himself has joyfully taken upon him the bonds
of creation; he is bound with us all for ever.
Come out of thy meditations and leave aside thy flowers
and incense ! What harm is there if the clothes become
tattered and stained? Mect him and stand by him in toil
and in sweat of thy brow.!

In this poem a clarion call to give up

Tagore gives us

»ur meditations, flowers and incense

our singing and chanting
He says that the path of God-realisation lies through the per-
formance of the ordinary duties in life.
from our high secluded place and meet God in the company of
the tiller and the pathmaker.
And yet it is not that realism which
| enjoyment as the be-all and end-all of life.

We must come down
This is stern realism. There is

no trace of asceticism in it.

regards ma
The following poem will elucidate my point
me 1n renunciation

Deliverance is not for I feel the

embrace of freedom in a thousand bonds of delight.

|  Gitanjali (English) No. 11.

Figure 3b The scanned page with only textual zone
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of the reader and the reader can easily put the
margin size to view the actual text according to
one’s need. The document is re-written in a new
form after noise removal as discussed in section 3.
The noise removal algorithm has been applied

in the document images of Figure 3b and the
outputs have been shown in Figures 4a and 4b
with margins 1 inch and 1.5 inches respectively.
The retrieval algorithm also works a bit faster than
usual as its performance depends mainly on the
file size. As a result, the electronic document serves
the requests through the network in a better speed
and in a more readable form. The program for
re-writing the images with the desired margin may
reside at server-side or in the client-side. Though,
for both the cases there are some advantages

and disadvantages and our algorithm is equally

AS A POET—GITANJALI PERIOD 63

While the Bible emphasizes the futility of worldly life and
opposition between earth and heaven, Tagore maintains that the
infinite is always manifesting itsel( through the finite and the
on between the two is onc of love and unity. All these
idcas which we find in Tagore’s poctry are alien to Christian
thought and do not find a place in the |
Bible.

ages of the Eng

Take, for example, the following poem:

Leave this chanting and singing and telling of beads !

Whom dost thou worship in this lonely dark corner ol a

temple with doors all shut? Open thine cyes and sce thy

God is not before thee!

He is there where the tiller is tilling the hard ground

and where the pathmaker is breaki ones.  He is with

them in sun and in shower, and his ment is covered

With dust. Put off thy holy mantic and even like him come

down on the dusty soil !

Deliverance ? Where is this deliverance to be found ?

Qur master himsell has joyfully taken upon him the bonds
of creation; he is bound with us all for ever.
Come out of thy meditatipns and leave aside thy flowers
and incense ! What harm is there il the clothes become
tattered and stained? Mect him and stand by him in toil
and in sweat of thy brow.'

In this poem Tagore gives us a clarion call to give up
our singing and chanting, our meditations, owers and incense.
He says that the path of God-realisation lies through the per-
formance of the ordinary dutics in life.  We must come down
from our high secluded place and meet God in the company of
the tiller and the pathmaker. This is stern rcalism.  There is
no trace of asceticism in it.  And yet it is not that rcalism which
regards material enjoyment as the be-all and end-all of life.
The following poem will clucidate my point:

Deliverance is not for me in renunciation. I feel the
cmbrace of freedom in a thousand bonds of delight.

| Giranjali (English) No. 11
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: applicable for both the cases and the choice
: between the two is a web-designing issue only.

4. Experimental Results

: An efficient as well as easy-to-implement

¢ technique has been proposed in this study for

¢ the management and delivery of e-content in

¢ the context of digital library. The proposed

¢ method has been applied with many variants of
i document images having different languages,

: font size and documents having possibility of

¢ containing considerable amount of noise due

© to old age and careless holding of the original

: documents. Sample of original scanned images
: and the obtained results have been presented

: in the Figures 5a, 5b, Figures 6a, 6b and Figures
: 7a, 7b respectively and the detailed analysis of

AS A POLT—GITANJALI PERIOD 63

While the Bible emphasizes the futility of worldly life and
opposition between carth and heaven, Tagore maintains that the
infinite is always manifesting itsell through the finitc and the
relation between the two is one of love and unity. All these
ideas which we find in Tagore’s poctry arc alien to Christian
thought and do not find a place in the pages of the English
Bible.

Take, for example, the following poem:
Leave this chanting and  singing and telling of beads !
Whom dost thou worship in this lonely dark corner ol a
temple with doors all shut? Open thine cyes and sce thy
God is not before thee!
He is therc where the tiller is tilling the hard ground
and where the pathmaker is breaking stones.  He is with
them in sun and in shower, and his ment is covered
With dust. Put off thy holy mantie and ¢ven like him come
down on the dusty soit !
Deliverance ? Where is this deliverance to be found ?
Our master himself has joyfully taken upon him the bonds
of creation; he is bound with us all for ever.
Come out of thy meditations and lcave aside thy fowers
and incense ! What harm is there il the clothes become
tattered and stained? Mect him and stand by him in toil
and in sweat of thy brow.t

¢ gives us a clarion call o give up
ting, our meditations, flowers and incense.
" sation lies through the per-
formance of the ordinary duties in life.  We must come down
from our high secluded place and meet God in the company of
(he tiller and the pathmaker. This is stern realism.  There is
race of asceticism in it. And yet it is not that realism which
{s material enjoyment as the be-all and end-all of life.
The following poem will clucidate my point:

In this poem

Deliverance is not for me in renunciation. I feel the
embrace of freedom in a thousand bonds of delight.

| Gitanjali (English) No. 11

Figure 4a The output image with 1" margin. : Figuredb Theoutputimagewith 1.5" margin.
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the results are presented in Table 1. Figure 5a

is the scanned image of the original documents
written in Bengali script and Figure 5b is the
noise-free output image obtained with the
application of the proposed method. The four
side margins of the page have been set to 1 inch,
here. Qualitatively, with the normal vision it

is seen that the original scanned image (Figure
5a) has some obvious noise, which may have
occurred due to back page shadow or something

else. From Table 1 it is seen that, the input image

shown in Fig. 5a has the file size of 3754 KB
where as processed image (Fig. 5.b) is of 5040
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. KB. The four-sided white margins have been set
: with 1-inch width. The percentage of reduction
D of space here is 34. It should be noted that, we

: are accessing a page of size 5040 KB for which the
: original file size is 3754 KB stored in the server

. taking only the textual regions. Similarly Fig. 6.a
: and Fig. 6.b are examples of another document

: image of different type but printed in Bengali.

¢ In this case the margin set up is of 1.5 inch and

i the percentage of space saved is 61. Fig. 7ais a

¢ sample document written in Devnagari script.
Here, the reduction of space has also occurred. It
: is important to note that the proposed method is
: script independent. Considering the amount of

. the total size of a document image of all pages of
i abook, it can be concluded that the saved space
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Figure 5a The original scanned page.

: Figure 5b The output image with 1" margin.
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Figure 6a The original scanned page with

font variation.

Figure 6b The output image with 1.5"
margin.
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Hindi Page.
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Table 1 Analysis of the obtained results from the proposed technique with few sample docu-

ment images.

File Size (KB) File Size (KB)

(Textual zone) (Textual zone)  Save in file Margin size % of the save
Images [Figure a] [Figure b] size (KB) (inch) in file size
Figure 5 3754 5040 1286 1 34
Figure 6 2889 4655 1766 1.5 61
Figure 7 2627 4335 1708 1.5 65

is of considerable amount, more importantly the
output image is noise free and can be margined
accordingly as well at the user side.

5. Conclusions

Digital libraries are emerging technologies for
document management. It has many branches
to be taken care of with equal respect for the
overall development of the digital library. Proper
and secured content management and delivery is
one of the key issues of the digital library. More
and more digital material is added every day to
the digital library server. Content management
technologies will be a big thing in the future.
Moreover, the everyday problems of digital
library help in the long term preservation of

solutions for micro charging, and pay per view
etc. All these are related more or less with the
proper storage of content and planning of storage
device management. Due to these problems the
present status of the digital library in the third
world countries is in a nascent stage.

In the present study, a simple as well as easy-
to-implement approach has been presented
for the storage management and delivery of
e-content materials related to digital library.
One of the attractive features of this approach
is that it can reduce the space of any scanned
document image to a considerable amount and
can also in principle be applied to any digital
document. Further more the noise reduction
algorithm becomes very effective for this type of
electronic document delivery. One may say that

: there are many other noise cleaning algorithms

* available in literature, ‘Gonzalez and Woods’

© (2004), Weeks (2007), but for the present purpose
 the effectiveness of our noise-cleaning algorithm
 is sufficient enough. This is in sharp contrast

: to the noise-removing algorithm used for the

: present purpose so far. We do not feel the need

. of complexity analysis of the present algorithm as
¢ it can easily run on a desktop or laptop of normal
¢ configurations.

The present day digital libraries have to use

i all modern network and server technologies in
: order to supply services of a high quality. For

: faster access and retrieval of a data or metadata
: smaller file size is one of the issues. The present
: technique can effectively be applied for the files

digital objects; copyright of digital material; good supposed to serve the user requests.
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