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Abstract—Automatic extraction of information from old
printed documents which have been digitised injudiciously will
end up with a lot human corrections. To overcome the problem,
one possible solution is to annotate the documents with some
markups. This paper presents the encoding of the digitised
sample of Sarawak Gazette published from 1903 until 1939
using the standard TEI XML schema. The output of the work is
a set of six TEI XML templates that is considered to represent
the different layout structures found in the studied samples.
Index Terms—Data structure, layout analysis, metadata, TEI
P5 schema.

I. INTRODUCTION
Sarawak Gazette is one of the oldest newspapers published
in Sarawak. The first publication was on Friday, August 26,
1870. This old newspaper contains a lot of interesting
information, and has become an essential source of historical
information of Sarawak events, such as trade and economic
activities, law and order, agriculture information, mineral and
oil production statistics, anthropology and archaeology, etc.
Extracting information depicted in Sarawak Gazette will help
certainly the preservation of the history of Sarawak. However,
a direct extraction is limited due to the fact that in general, the
information is in unstructured form. Thus, adding some
markups that identify clearly and without ambiguity the
different components of Sarawak Gazette will facilitate the
retrieval of information.
To encode the information, the layout of Sarawak Gazette
needs to be studied and determined formally, and then a
metadata structure based on the layout studies can be
designed properly. In this work, the metadata structure is
based on the Text Encoding Initiative (TEI) latest guidelines,
TEI P5. The overall process is illustrated in Fig. 1 and these
steps will be followed as the structure of this paper.

Fig. 1. Sarawak gazette metadata design process flow.
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The process starts with the original document images of
Sarawak Gazette. The document images should be in PDF
format. Then, the PDF documents images will be converted
to JPEG image, and undergo layout analysis by using the
bottom-up page segmentation approach. Once the layout
structure of Sarawak Gazette is detected, a logic role can be
associated to some of its components. The logical
components will be arranged in a hierarchical structure,
which is called logical structure. It describes the relationship
between logical components, for example, a document
includes title, authors, summary, and a sequence of chapters.
A chapter might include a title, and a sequence of sections,
and so on.
Subsequently, the logical components can be located and
tagged by TEI by matching the layout structure of each page
of document images against models of logical components.

II. IMPORTANCE OF METADATA STRUCTURE ON SARAWAK
GAZETTE
Other than facilitating the information extraction from
Sarawak Gazette, metadata structure plays a crucial role in
the Sarawak Gazette digitization, OCR and linguistic
processing in the possible future. Sarawak Gazette has large
amount of scanned pages and very bulky, and metadata is
essential to manage and control over the large amount of
items. Metadata will guide the process of digitization, in
terms of evaluation and quality control. It also helps to make
sure that the digitized data are accessible, sustainable and
integratable.

III. SARAWAK GAZETTE AS SCANNED DOCUMENTS
Sarawak Gazette is one of the oldest newspapers published
in Sarawak with the first publication on August 26, 1870 by
the Government Printing Office. It was initiated by Charles
Brooke, the first White Rajah of Sarawak. The objectives
were to provide Europeans who live at outstations, concise
statements of official business and other issues of public
interest, and to serve as an official report of the condition of
the various residencies under the Sarawak Government. It
was published monthly to play the role as newspapers which
edited by the Rajah‟s Civil Service [1], [2].
The publications of Sarawak Gazette from 1870 until
January 1, 1984 have been scanned and stored in PDF image
files. However, the proposed metadata structure of this
project will cover only the contents of Sarawak Gazette from
publication year 1903 until 1939. The scanned documents are
not in a very good condition (Fig. 2).
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approach for the layout analysis of an Arabic newspaper. The
developed algorithm takes into account the complex
structural layout of Arabic newspaper. The algorithm is
based on the connected components for image, thread, and
frame extraction. For the case of Sarawak Gazette, the
document analysis is done in two successive steps that are
layout identification and then layout analysis. The layout
extraction was done automatically whereas the layout
analysis was carried manually.
A. Automatic Layout Extraction
Two image processing software were chosen for the layout
extraction of some selected samples of Sarawak Gazette:
SCRIBO Document Layout Analysis and Reconstruction and
Fiji Image Processing Package.
SCRIBO (Semi-automatic and Collaborative Retrieval of
Information Based on Ontologies)1 is a research project that
aims to provide algorithms and free software for annotating
semi-automatically and collaboratively digitised documents.
The proposed method is based on the automatic knowledge
extraction found in texts or images. SCRIBO has a tool,
which is available online and dedicated to the layout analysis
of historical documents. The selected samples of Sarawak
Gazette have been submitted to SCRIBO. The automatic
layout analysis by SCRIBO of the example of Sarawak
Gazette in Fig. 2 is shown in Fig. 5.

Fig. 2. A sample of the scanned Sarawak gazette.

Even a very powerful optical character recognition (OCR)
like ABBYY FineReader fails to produce a readable text as
shown in Fig. 3 (the original scanned newspaper) and Fig. 4
(the output of the OCR).

Fig. 3. A portion of the scanned Sarawak Gazette in Fig. 2.

Fig. 5. Layout extracted by SCRIBO of Fig. 2.

Fig. 4. OCR output of Fig. 3.

Thus, to assist an automatic recognition of the characters
in Sarawak Gazette, it is important that the layout structure of
the newspaper is identified first.
Fig. 6. Layout extracted by Fiji of Fig. 2.

IV. DOCUMENT ANALYSIS OF SARAWAK GAZETTE

Fiji 2 is an image processing package that has been
developed to assist research in life sciences. It offers a large

In order to markup the different component parts of each
page of the Sarawak Gazette, it is essential that a document
analysis has to be carried out. There are many techniques in
extracting and analysing the layout of a document. For
example, [3] has proposed a bottom-up page segmentation

1

SCRIBO
Historical
Document
Layout
Analyis,
https://olena.lrde.epita.fr/demos/historical_document_layout_analysis.php.
2
Fiji is Just ImageJ, http://fiji.sc/Fiji.
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variety of plugins and image processing features. It is simple,
easy to use, and can be installed directly on personal
computer. The Fiji feature called “Subtract Background” has
been used to process the selected sample of Sarawak Gazette.
Fig. 6 shows the result of this process on the file in Fig. 2.
SCRIBO and the Fiji tool used for layout extraction
require the input file to in one of image formats. Thus, the
original Sarawak Gazette PDF files were converted into
JPEG. The different file formats involved in the conversion
process is presented in Fig. 7.

V. TEI AS A STANDARD METADATA FOR SARAWAK
GAZETTE
As defined by NISO in their document “Understanding
Metadata” [4], “metadata is structured information that
describes, explains, locates, or otherwise makes it easier to
retrieve, use or manage an information resource.” Another
straight forward and very popular definition of metadata is
“data about data”. A metadata describes the attribute of a
document or object. The concept of metadata is very
important for librarians, authors, digital archivists, database
developers, or end users who are searching information in
electronic documents. Reading a document which has been
increased with metadata structure is not meant for humans
but rather for machine. However the document is still
intelligent for human.
The three main types of metadata are descriptive metadata,
structural metadata, and administrative metadata. A
descriptive metadata “describes a resource for purposes such
as discovery and identification. It can include elements such
as title, abstract, author, and keywords” [4]. A structural
metadata “indicates how compound objects are put together,
for example, how pages are ordered to form chapters” [4]. An
administrative metadata “provides information to help
manage a resource, such as when and how it was created, file
type and other technical information, and who can access it”
[4]. The encoding of Sarawak Gazette is more a structural
metadata. According to [5], a good metadata structure
extends the use of data by researches and to prolong the data
life span.
A. TEI P5 Guidelines
TEI stands for „Text Encoding Initiative‟. It is a
consortium dedicated to the development and maintenance of
a standard for the representation of texts in digital form. The
latest guideline is TEI P5 [6]. The encoding schema is
formulated as an application of the Extensible Markup
Language (XML) using UNICODE as an international
standard of character encoding. A TEI document based of the
P5 guideline must be expressed as a valid XML-conformant
document which uses the TEI namespace appropriately.
TEI P5 Guidelines contain recommendations on the
appropriate ways to represent the features of textual
resources which need to be identified explicitly so that they
can be processed by computer programs. These guidelines
state a set of tags which may be inserted in the electronic
representation of the text to represent the text structure and
other interesting features. The guidelines are applicable to
text in any natural language, of any date in any literary genre
or text type without any restriction on form or content [6].
As stated by [7], TEI is a well-understood format for
lasting preservation of digital information and metadata. TEI
Guidelines is the chief deliverable which specified encoding
methods for machine-readable texts. It marks up the
electronic text such as novels, plays, and poetry [4]. It focus
on the exchange of textual information, and applicable in the
creation of new resources and in the interchange of existing
ones.
However, according to [8], TEI is very complex, if it is
compared to other similar element tagging, such as Dublin
Core, METS and MARC, but the complexity is inherent in
the task of annotating historical document. Reference [8]

Fig. 7. File format conversion during layout extraction.

B. Manual Layout Analysis
By mapping the SCRIBO and Fiji outputs, a complete
layout and structure of two-pages of Sarawak Gazette can be
visualized clearly. A layout analysis is a sketched diagram
that represents all the components of a given document. Fig.
8 shows the diagram of the layout analysis of Fig. 2 based on
the human interpretation of Fig. 5 and Fig. 6.

Fig. 8. Layout analysis from Fig. 5 and Fig. 6.
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illustrates the encoding of a primary source using TEI. The
source‟s name is Alteres Landbuch. It is a code of law and
customs from the Swiss canton of Appenzell which originally
created around 1450. However, it has been modified in later
years. Encoding such a text in TEI is not a machine-driven
process, but it depends in many cases on the paleographical,
linguistic, and historical interpretation of the text, since the
manuscript is relatively old [8].
B. TEI Modules, Elements and Attributes for Sarawak
Gazette
The suitable TEI elements for the metadata structure of
Sarawak Gazette are determined based on the components
and logical structure that have been identified during the
document analysis presented in Section III.
The TEI P5 encoding schema consists of 21 modules
(analysis, certainty, core, corpus, dictionaries, drama, figures,
gaiji, header, iso-fs, linking, msdescription, namesdates, nets,
spoken, tagdocs, tei, textcrit, textstructure, transcr, and verse).
Each module declares particular XML elements and their
attributes. Table I shows the selected modules and elements
used to design the metadata structure of Sarawak Gazette.
The meaning of each element can be found in the TEI P5
Guidelines [6].

TEI, as a very active community, has pre-loaded TEI
templates in <oXygen/> XML Editor [9], which is a
commercial software. This capability of <oXygen/> has
simplified a lot the manual task of creating the TEI templates
for Sarawak Gazette. Thus, the XML files for Sarawak
Gazette were created using <oXygen/> XML Editor with the
TEI DTD and stylesheets which support TEI P5 version.
Because Sarawak Gazette has been digitised with two
printed pages in one scanned page, each created TEI template
represents the two printed pages. Fig. 9 shows one of the data
structure design output in TEI XML document.

TABLE I: TEI MODULES AND ELEMENTS FOR SARAWAK GAZETTE
Module Name
core
figures
header
textstructure
transcr

Elements
addrLine; cb/; date; graphic;
head; item; l; lb/; list; measure;
note; p; title
cell; row; table
fileDesc; publicationStmt;
sourceDesc; teiHeader; titleStmt
back; body; div; front; signed;
text
fw

Fig. 9. Layout template in TEI of a sample of Sarawak gazette.

VII. RESULT ANALYSIS AND VALIDATION
TEI Guidelines authorize the use of well-formed XML as
representation format. XML documents must obey to the
World Wide Web Consortium recommendation of the XML
1.0 (Fourth Edition). The design of metadata and data
structure of Sarawak Gazette based on TEI P5 Guidelines is
expressed in XML document. The XML documents of the
metadata design used the TEI namespace with proper
declaration at the beginning of the TEI text: <TEI xmlns=
http://www.tei-c.org/ns/1.0/>.
All the XML documents of the metadata design match all
the rules and syntactic constraints defined by the TEI P5
Guidelines. No syntax error has been noticed in all the XML
documents. The markup in the document is accurately
represents the TEI abstract model. Other than that, all the
documents of the metadata design contain a single
<teiHeader> element which includes elements for Title
Statement, Publication Statement, and Source Statement. It is
a mandatory component of a valid TEI XML document.
Metadata and data structure design in this research are
suitable for most of the possible layout in Sarawak Gazette
from year 1903 to 1939. The samples chosen are from
publication of the year 1903, 1913, 1919, and 1921 which
covered the different layout changing along those years.

Not all elements in Table I have attributes. Table II lists the
TEI elements that make use of attributes in the Sarawak
Gazette metadata design.
TABLE II: TEI ELEMENTS AND ATTRIBUTES FOR SARAWAK GAZETTE
Elements
cb
div
fw
graphic
head
measure
note
table

Attribute Classs
att.global
att.typed
-, att.placement
att.resourced
att.global
att.placement
-

Attribute
@n
@type
@type, @place
@url
@rend
@type
@place
@rows, @cols

VI. CREATING LAYOUT TEMPLATE IN TEI FOR SARAWAK
GAZETTE
Once the TEI elements and attributes have been defined,
the next step is to create the layout template for each
identified unique layout structure of the Sarawak Gazette.
Based on the document analysis step, it has been found that
the whole set of Sarawak Gazette, from 1903 until 1939 can
be represented by six templates only. It means that the layout
structure of each published page of the Sarawak Gazette
during the given period is one of the six templates.

VIII. CONCLUSION AND FUTURE WORKS
The result of the layout analysis and the metadata design of
Sarawak Gazette in TEI XML documents is the first step
858
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before exploring automatically the contents of the newspaper.
All the components identified during the Sarawak Gazette
document analysis can be tagged by TEI elements with
correct meanings as defined in the TEI P5 Guidelines. The
structural relationship of the layout is described correctly by
the TEI text structure elements.
The TEI XML templates of Sarawak Gazette are still under
reviewed and opened for discussion. They will be adopted
fully if they get the approval of a variety of users such as
librarians, historians, document analysts, etc.
As highlighted in [4], “metadata is [a] key to ensuring that
resources will survive and continue to be accessible in the
future”.
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