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1. Background 
The Republic of Indonesia is an archipelago of 13,579 islands that spread over an area of 
1,900,000 square kilometers. It is the world’s fourth largest nation with a population of 
245,452,739 (July. 2006 estimated). Bahasa Indonesia is the national language of Indonesia 
which is spoken by more than 222 million people (Ethnologue, 2005). There is no universally 
accepted theory that explains the origin of the Indonesian people, nor the classification of 
Bahasa Indonesia, although it is generally agreed that Bahasa Indonesia belongs to the 
Austronesian family that extends from Madagascar to Polynesia. We can classify Bahasa 
Indonesia into Western Malayo-Polynesian group where there are 175 languages in the group 
(Riza, 2003). It is widely used in Indonesia to communicate in school, government offices, etc. 
Bahasa Indonesia became the formal language of the country, uniting its citizens who speak 
different languages. There are more than 742 distinct languages in the country (Ethnologue, 
2005) which are still used widely in various regions of the country. Bahasa Indonesia has 
become the language that bridges the language barrier among Indonesians who have different 
mother-tongues. The vocabulary of Bahasa Indonesia has been extensively influenced by 
outside languages, especially Sanskrit, Arabic, Chinese, Dutch, and English, as well as local 
languages such as Javanese and Batavian. European influence on syntax has also been 
considerable. A national language commission has existed since shortly after independence 
with the dual task of developing Indonesian as a language able to cope with a full range of 
technical and philosophical topics and of protecting the language against unwanted change, 
including outside influence.  
 

2. PAN Localization Project 
In the era of globalization, communication among people speaking different languages 
becomes much more important. Computer as a tool to help facilitating communication has 
been used more actively. People have been hoping that natural language processing and 
speech processing, which are branches of artificial intelligence with Information and 
Communication Technology (ICT), can assist in bridging the communication gap among people 
with different languages.  
 
PAN Localization project (2004-2010) in Asia is working for the development and dissemination 
of local language computing, focusing on developing Asia. The project has been providing 
support for localized ICTs in several targeted developing countries of Asia, developing 
indigenous human resource for this purpose and promoting relevant policy for sustainability of 
this effort. 
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The PAN Localization project in Indonesia was initiated in April 2008 when the relevant ministry 
contacted International Development Research Centre (IDRC) with the proposal of developing 
linguistic resources and English to Bahasa Indonesia Machine Translation System, to address 
the growing gap in online content between Bahasa and English. The work they were intending 
to do was similar to that of already being done under PAN Localization Project. At that time it 
was decided that Indonesia will carry out its activities as Country Component (CC) of PAN 
Localization Project. However PAN Localization project was already in progress and to avoid the 
complexity of project redesign and budgetary reallocations it was proposed that this project will 
be partially funded by IDRC (separately) and remaining expenses will be borne by Indirect Cost 
of PAN Localization project. For this purpose IDRC signed the memorandum of grant conditions 
(MGC) with PAN localization Project Regional Secretariat (RS) at National University of 
Computer and Emerging Sciences (NUCES) Lahore, Pakistan. NUCES has in turn signed MGC 
with University of Indonesia (UI) and has been coordinating the project activities. 

 

3. Project Summary 
Indonesia Country Component has thus been the newest partner of PAN Localization Project. It 
was included in the project in April 2008 and comprises of two partner institutions. 

1. University of Indonesia(UI) 
2. Agency for the Assessment and Application of Technology(BPPT) 

 
The project aimed to build technology and linguistic resources for Indonesian-English 
translation system, using a statistical machine translation approach. In summary, scope of work 
for this project has been the following modules: 
 

1. Corpus Collection and Translation of I Million words 
2. Manual Tagging 100,000 words for with Parts of Speech 
3. Development of Part of Speech Tagger and  using it to tag the complete corpus of 1 

Million words 
4. English-Indonesia Statistical Machine Translation system 

 
The administrative set up of Indonesia component has been the same as other country 
components within PAN Localization project.  Regional Secretariat (RS) situated at NUCES, 
Lahore, has been responsible for coordinating with Country Component (CC) leader at UI, who 
is primary point of contact between RS and Country Partner Institutions (CPIs). The CC leader 
has been responsible for delivering the planned outputs to RS. This coordination among RS, CC 
leader and CPI ensures the smooth progress of the project and achievement of project 
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objectives, giving autonomy of work to CC and CPIs.  The structure is illustrated in Figure 1 
below. 

 

 
 
              

Figure 1.  Management and Administration Structure of PAN Localization’s Indonesian 
Component 

       

4. Project Plan and Research Goals 

The project for Indonesia was planned for 20 months. It comprised of six quarterly phases and 
start-up time. The major goals of the project are described below, and a detailed list of 
deliverables planned for Indonesia component for each phase is given in Annexure A.  

 
4.1. Build Text Corpora 
As languages are dynamic and constantly evolving, it is essential that the linguistic resources 
are based on recent use of the language. To support this, the first phase of the work involved 
the compilation of parallel corpora, i.e. bilingual collection of parallel English and Indonesian 
texts. The choice of documents is affected by the intended coverage of the linguistic resources. 
In this project, 1 Million words parallel corpus (Bahasa Indonesia and English) had been planned 
to be constructed from 500K words of Penn Tree-Bank corpus, licensed from PAN Localization 
project, and 500K words of Indonesian news articles (in each case, the original corpus had to be 
manually translated to the other language to create the parallel resource).  
 

4.2. Build a Part of Speech Tagger (POSTAG) for Bahasa Indonesia 
POSTAG is an essential component of language processing using computers, and is one of the 
basic components for further modeling.  Thus, it had been planned to build this technology 
using available statistical methods. Initially 100,000 words had to be tagged manually, which 

Regional Secretariat 

Country Component 
Leader (UI) 

Country Partner 
Institution (UI) 

Country Partner 
Institution (BPPT) 
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would then be used to train the automated system.  Finally, the automated POSTAG would be 
used to tag the one million words in the corpus. 

 
4.3. Build a Machine Translation System for Translating English into Bahasa 

Indonesia 
The key goal of the project was to eventually use the linguistic resources discussed above to 
develop an automatic machine translation system, a web based system that translates English 
text into Indonesian, and vice versa, using statistical methods.  This system would help make 
online content available in one language to be translated into the other, thus developing a tool 
to address the content-divide which exists between the two languages.   

 
5. Project Outputs and Research Findings 
The project in Indonesia started with delay of two month, due to setting up funding transfer 
logistics. However the progress has been quite good and team has achieved their objectives 
during the allocated time. The outputs and outcomes of the project are discussed below. 
 

5.1. Text Corpora 
During this project, the team has been specifically studying the methods for collecting the 
Indonesian corpus from various available sources, such as news agencies, online media 
publishers, internet blogs, websites and others. The team members have also been looking into 
the legal and IPR issues of creating such a corpus.  

Beside the Indonesian corpus, the team has been translating the English corpus into 
Indonesian. The English Penn Treebank Corpus has been translated into Bahasa Indonesia 
manually by several translators from the Faculty of Arts, University of Indonesia. Then the 
translated documents have been evaluated by a senior linguist who has reviewed the result of 
the translation work. Once the translation is done, some of the Indonesian text has then been 
annotated manually with POS tags by the linguists.  
 
The parallel corpus thus generated has been used in developing the part-of-speech tagger for 
Bahasa Indonesia and the machine translation tool. 
 
As a result of these efforts the corpora are also released for non-commercial research by 
others. This parallel text corpus (English and Indonesian) and POS tagged Indonesian corpus 
(using Penn Tree-Bank tagset) are available for download from the PAN Localization website at 
http://www.panl10n.net/english/OutputsIndonesia2.htm with open content licenses.   
 

http://www.panl10n.net/english/OutputsIndonesia2.htm�
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5.2. Part of Speech Tagger (POSTAG) 
As discussed, the project has also worked on development of Part of Speech Tagger for Bahasa 
Indonesia using statistical approaches. Conditional Random Fields (CRF) and Maximum Entropy 
methods are being used in assigning the tag to a word. In the process, the team has also 
developed a tagset containing 37 part-of-speech tags for Bahasa Indonesia, as part of the 
linguistic research conducted through the project. Results of the experiments show that the 
Maximum Entropy method gives the best results [1]. 
 
The Indonesian part-of-speech (POS) tagger is ready to be used and is available at 
http://www.panl10n.net/english/outputs/Indonesia/UI/0901/POSTagger.tar.gz. The research 
paper on Indonesian POS tagger was presented by Dr. Mirna Adriani, CC leader of Indonesia 
component, at the Third International MALINDO Workshop, ACL IJCNLP in Singapore in 2009. 
This paper is also available online (http://www.panl10n.net/english/outputs/Indonesia/UI/0901/UI-
POSTAG.pdf). 

 
5.3. Building a Machine Translation System 
Statistical machine translation is the technique based on sentence-level aligned parallel 
corpora. The team has used open source Statistical Machine Translation (SMT) tools to achieve 
the translation. The system has been trained on a million words into nine blocks Indonesia-to-
English and English-to-Indonesia, and Bleu Scores are computed for evaluation on these blocks 
individually. Details of training and testing are given in the report available at 
http://www.panl10n.net/english/outputs/Indonesia/BPPT/0902/SMTFinalReport.pdf. 
 
Dr. Hammam Riza, CPI leader of BPPT has also presented the paper  on this work at the 7th 
Workshop on Asian Language Resource, ACL-IJCNLP Singapore in August 2009 [2]. The online 
system is available for use at http://translator.iptek.net.id/PANL/.  The screen in Figure 2 below 
shows the input sentence from headlines on BBC Indonesia on 30th Jan. 2010 and its 
corresponding English translation through this online translation tool (which translates in both 
directions).  

http://www.panl10n.net/english/outputs/Indonesia/UI/0901/POSTagger.tar.gz�
http://www.panl10n.net/english/outputs/Indonesia/UI/0901/UI-POSTAG.pdf�
http://www.panl10n.net/english/outputs/Indonesia/UI/0901/UI-POSTAG.pdf�
http://www.panl10n.net/english/outputs/Indonesia/BPPT/0902/SMTFinalReport.pdf�
http://translator.iptek.net.id/PANL/�
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Figure 2.  Online Automatic Machine Translation System Developed through PAN L10n 
Indonesian component for translation between English and Bahasa Indonesia (both 

directions). 

 
6. Sustainability of Work and Future Prospect 
The work done by the project will serve as milestone for future research. The team capacity 
built during the project will also contribute towards further research and development in 
Indonesia. The efforts done by the team to develop SMT and other applications will serve the 
community in long run.  The tool is already available online for the use of the community. 
 

6.1. Human Resource Capacity Building 
PAN Localization project has aimed to develop sustainable human resource capacity for R&D. 
The project has developed relevant competency including computer sciences, computational 
linguistics, corpus linguistics, translation and project management. The team has performed all 

necessary tasks related to collecting and processing parallel corpus for Indonesia-English. 
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Several people have contributed to collecting Indonesian corpus and perform raw corpus 
cleaning, manual translation, alignment and XML tagging.  

 
Human resource capacity for statistical machine translation component based on Open Source 
Software has also been developed. This capacity can be used to further improve the work and 
to develop translation models for other language pairs across Indonesia. 
 
The project has also supported conference travel and thus helped network the researchers with 
larger research community in the region. 
 

6.2. Adoption of Local Language Computing by Community and End Users 
Machine translation system developed by PAN Localization project willo be helping Indonesian 
users to access online English sentences. Language resources developed under project such as 
corpus (monolingual corpus, parallel corpus), POS tagger and lexicon can be used for further 
research. The team has also worked together with the government (Ministry of Communication 
and Informatics) to promote the project by organizing workshops in four different locations in 
the country. 

 

6.3. Beyond PAN Phase II 
In addition to the capacity development in the researchers, PAN Localization project has 
supported research collaboration with other researchers in the region within and outside 
project. This will enable the team to share knowledge and experiences in future as well. There 
are about 742 languages in the country so the methods used for developing Bahasa Indonesia 
resources and tools can also be used in developing local language resources and tools for other 
languages and better connect these populations.  

In future, the team is looking forward to further collaborate with other institutions to carry on 
the project work. 
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Annexure A 

Phase 1.1 

UI  
1. Initial Research Report on Corpus Design and Collection and 

Cleaning Tools 
BPPT 

1. Initial Research Report on Corpus Design and Collection and 
Cleaning Tool 

Phase 1.2 

UI 
1. Research Report on Translation, Alignment, and Other Issues 

Related to Parallel Corpus Development from English to Bahasa 
Indonesia 

2. POS Tagset of Bahasa Indonesia (Summary and Detailed Document) 
3. 100,000 Word Bahasa Indonesia Translated Text Corpus from 

PennTree Bank 
BPPT 

1. Research Report on Translation, Alignment, and Other Issues 
Related to Parallel Corpus Development from English to Bahasa 
Indonesia 

2. 100,000 word Indonesian Corpus (with Creative Commons IPR) 
3. 100,000 word Parallel Translated English Corpus 
4. Initial Design Report on Statistical Machine Translation Framework 

Phase 2.1 
 

 
UI 

1. Additional 150,000 words translated from PennTree Bank into 
Bahasa Indonesia 

2. 50,000 words of Bahasa Indonesia corpus manually tagged 
3. Research report on Tagset and Corpus tagging process 

BPPT 
1. 150,000 word Indonesian Corpus (with Creative Commons IPR) 
2. 150,000 word Parallel Translated English Corpus 
3. Final Design Report on Statistical Machine Translation Framework 

Phase 2.2 UI 
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1. Additional 150,000 words translated from PennTree Bank into 
Bahasa Indonesia 

2. Additional 50,000 words of Bahasa Indonesia corpus manually 
tagged 

3. Initial Research Report on POS Tagger Application – Literature 
review 

BPPT 
1. Additional 150,000 word Indonesian Corpus (with Creative 

Commons IPR) 
2. Additional 150,000 word Parallel Translated English Corpus 

Phase 3.1 

UI 
1. Additional 100,000 words translated from PennTree Bank into 

Bahasa Indonesia 
2. POS Tagger for Bahasa Indonesia 
3. Research Report on POS Tagset, POS Tagging and POS Tagger for 

Bahasa Indonesia 
BPPT 

4. Additional 100,000 word Indonesian Corpus (with Creative 
Commons IPR) 

Phase 3.2 

UI 
1. 1 Million POS Tagged Corpus of Bahasa Indonesia 
2. Final Report 

 
BPPT 

1. SMT from English to Bahasa Indonesia 
2. Research Report on SMT for English to Bahasa Indonesia 
3. Final Report 
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