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Foreword

It is with deep respect and gratitude that | present this book, developed in response to the
Government of Timor-Leste’s invitation to contribute to a national dialogue on Artificial
Intelligence (Al). This opportunity to support a sovereign and inclusive digital future for
Timor-Leste is both an honor and a responsibility.

This book is more than a guide—it is a catalyst for action. At a moment when Al is reshaping
economies, governance, and education around the world, Timor-Leste has a unique
opportunity not to follow, but to lead—uwith clarity, courage, and community.

Al does not belong only to the powerful or the wealthy. Thanks to the rise of open-source
tools and global knowledge-sharing, even small nations can build their own Al
capabilities—tailored to local languages, rooted in community needs, and driven by local
talent.

We propose a three-phase roadmap (2025-2035) to guide this transformation:

e Phase 1: Foundation — Build human capacity and launch practical pilots using
open-source Al.

e Phase 2: Acceleration — Scale national infrastructure and expand into health,
tourism, and education.

e Phase 3: Regional Leadership — Position Timor-Leste as an Al innovation hub for
island and developing nations.

By embracing open-source Al, Timor-Leste can:

e Ensure accessibility for students, educators, and innovators.
e Maintain transparency and data sovereignty over critical systems.
e Promote sustainability through cost-effective, locally governed solutions.

This book is a tool for governments, educators, technologists, and citizens to shape a future
where Al serves the people—not the other way around. It is a call to claim digital
sovereignty—not just through adoption, but through ownership, stewardship, and innovation.

Let us move forward not with hesitation, but with purpose. Timor-Leste has everything it
needs to lead in this new era—if it chooses to do so with vision, unity, and open hearts.

With hope and commitment,
Onno W. Purbo
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Book Objectives

This book serves as a practical, visionary, and inclusive guide to understanding and applying
Artificial Intelligence (Al) for the sovereign digital transformation of Timor-Leste. It aims to
demystify Al for policymakers, educators, youth, entrepreneurs, and civil society by focusing
on actionable strategies, open-source tools, and local relevance.

The objectives of this book are:

1.

To Empower: Equip Timorese communities—especially youth, educators, and public
servants—with foundational knowledge of Al that is accessible, contextualized, and
actionable.

To Localize: Present Al as a tool that can solve real problems in agriculture,
education, healthcare, public services, and cultural preservation—without relying on
expensive or foreign technologies.

To Strategize: Provide a three-phase national roadmap (2025-2035) for building a
sovereign Al ecosystem based on open standards, local data, and inclusive
governance.

To Inspire: Highlight global case studies, project ideas, and grassroots tools that
Timor-Leste can adapt or replicate—emphasizing the country’s potential to leapfrog
traditional development barriers through Al.

To Preserve Identity: Advocate for Al that respects local languages, protects data
privacy, and strengthens national culture—ensuring digital transformation does not
come at the cost of identity.

To Call to Action: Urge decision-makers to act boldly and collaboratively to ensure
Al is not just adopted—but owned, shaped, and governed by the people of
Timor-Leste.

Prepared for the International Seminar on Al and Higher Education on August 5, 2025,
at Saldo Sua Santidade Papa Francisco, Presidéncia da Republica, Dili, Timor Leste the
book encourages government leaders, educators, entrepreneurs, and youth to embrace
Al as a catalyst for sovereign and inclusive digital transformation.
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Part | — Foundations: Understanding the Essence
of Al for Timor-Leste

Chapter 1: What is Al and Why Does It Matter to Us?

Al as a Tool to Think and Work Smarter—Not a Replacement for
Humans

Artificial Intelligence (Al) is best understood not as a threat to human jobs or identity, but as
a powerful tool to help us think, decide, and act more effectively. Just like electricity or
the internet, Al supports people in solving problems—especially in areas where resources
are limited. In the context of Timor-Leste, Al should be seen as a partner in national
development, not a replacement for human labor or wisdom.

Understanding the Difference: Narrow Al vs. General Al

Not all Al is the same. Today, the Al we interact with is mostly Narrow Al—designed for
specific tasks like translation, facial recognition, or market prediction. These tools are
already usable and accessible. For example, voice assistants or apps that suggest what to
watch or where to shop are Narrow Al in action.

General Al, which would think and act like a human across many domains, is still
theoretical. It does not exist yet and is not a concern for current policymaking or
implementation. Understanding this distinction helps us focus on what is real and useful
today, rather than being distracted by science fiction fears.

Breaking the Myths: Al is Not a Threat—It's an Opportunity

Many people believe that Al will take away jobs or "control everything." In reality, Al cannot
function without human guidance, especially in local contexts. The real risk is not that Al
will do too much—Dbut that we do not use it at all. For countries like Timor-Leste, the real
opportunity lies in using Al to overcome inequality and remoteness, not in fearing it.

Al can empower small communities, rural farmers, and local students—if we use it
thoughtfully. It is not a matter of copying what big countries are doing, but of adapting Al to
solve local problems.
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Local Examples: Al in Everyday Life in Timor-Leste
We don’t need futuristic robots to benefit from Al. Practical examples already exist:

e Tetum—Portuguese translation apps using Al can help bridge language gaps in
education, public services, and healthcare.

e Weather forecasting apps that use Al models can give farmers timely warnings and
recommendations.

e Market pricing tools powered by Al can help small vendors and coffee producers
make informed decisions on when and where to sell.

These examples show that Al can be local, simple, and impactful—especially when
tailored to community needs.

Why Al Matters for Timor-Leste

Timor-Leste faces specific challenges: limited access to quality education, geographical
isolation, climate risks, and an economy dependent on agriculture. These are not
reasons to delay Al adoption—they are reasons to accelerate it.

With Al:

e Teachers can get digital support to personalize learning for students in remote
areas.

e Farmers can optimize irrigation, planting schedules, and crop health using
Al-driven mobile apps.

e Citizens can access information in their own language, improving transparency
and civic engagement.

In short, Al can help Timor-Leste build a more inclusive, informed, and resilient
society—without needing massive budgets, if we start small and smart.
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Chapter 2: A Brief Journey of Al — From Theory to Free
and Open Tools

From Vision to Reality: The Historical Roots of Al

The journey of Artificial Intelligence (Al) began not with machines, but with ideas. In 1950,
British mathematician and computer scientist Alan Turing asked a now-famous question:
"Can machines think?" His thought experiment—now known as the Turing Test—set the
foundation for the modern concept of Al. He proposed that if a machine could carry on a
conversation indistinguishable from that of a human, it could be considered intelligent.

Through the 1950s to the 1980s, Al was mostly theoretical—limited by computing power and
data availability. Early researchers created systems that could play games like chess or
solve logic problems, but these systems were narrow, slow, and required large, expensive
computers.

It wasn’t until the last two decades that Al became truly practical. Why? Because three key
things changed: data, computing power, and global collaboration.

Why Al is Accelerating Now: The Three Catalysts

1. Explosion of Data
Everywhere we go, we generate data—when we use mobile phones, search the
internet, monitor crop yields, or translate documents. This massive increase in digital
information has become the fuel for Al. Today’s Al systems learn patterns from
millions—even billions—of examples. For instance, an Al that recognizes a coffee
plant’s disease must be trained on thousands of images of healthy and unhealthy
leaves.

2. Affordable Computing Power
In the past, only wealthy governments or corporations could afford the machines
needed for Al. Today, powerful computing tools are available at a fraction of the cost.
Even basic laptops or cloud platforms can run Al models that were impossible just 10
years ago.

3. Open-Source Communities
Perhaps the most transformative factor is the rise of global open-source
collaboration. Al is no longer locked behind corporate walls or expensive licenses.
Developers and researchers now share their tools, models, and code freely on
platforms like GitHub and Hugging Face. This culture of openness allows even small
countries to access cutting-edge Al.
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Modern Al Tools Now Freely Available

Several state-of-the-art Al models are now available for free or with open licenses,
including:

e ChatGPT (OpenAl) — A powerful Al that can assist with writing, teaching, translation,
and more.

e LLaMA (Meta Al) — A family of open-source language models that can be adapted
for local languages like Tetum or Portuguese.

e Stable Diffusion — A generative Al that creates images from text descriptions, useful
for education, culture, and media.

e Whisper (OpenAl) — An open speech recognition system that can transcribe spoken
Tetum or Portuguese into text.

These tools can be downloaded, modified, and deployed without expensive software or
licensing fees.

Open-Source Al: A Strategic Opportunity for Timor-Leste

For small nations like Timor-Leste, open-source Al is a game-changer. Instead of waiting
for foreign companies or expensive consultants, local universities, tech communities, or
government teams can:

Download pre-trained Al models for free.

Adapt the models to local needs—such as Tetum language translation, local
weather forecasting, or digital learning tools.

Use Al offline in rural areas where internet access is limited.

Train students and young professionals using free online platforms (e.g., Kaggle,
Google Colab, Hugging Face courses).

For example:

e A team of Timorese students could build a Tetum speech-to-text app using
Whisper.

e Agricultural extension workers could use image-recognition Al to identify crop
diseases in real-time.

e Educators could create custom chatbots for rural schools, answering basic
questions in Tetum or Portuguese.

All of this can be done using low-cost laptops, community networks, and a spirit of
innovation.
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Key Message for Timor-Leste

Al is no longer something reserved for Silicon Valley or major tech powers. With the rise of
open-source Al and global knowledge sharing, Timor-Leste has a unique opportunity to
leap forward—not by imitating the world’s biggest countries, but by building smart,
local solutions with the tools now freely available to all.

This is not just a technological opportunity—it is a path to
digital sovereignty.
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Chapter 3: Core Al Technologies You Should Know —
Without Being an Expert

Data is the Lifeblood of Al: Start with What Timor-Leste Has

Al systems cannot function without data—they learn from it, adapt based on it, and improve
as more data becomes available. For Timor-Leste, this is not a barrier—it's an opportunity.

You don’t need “big data” like Silicon Valley. What you need is relevant, clean, and
structured local data. This includes:

Agricultural data: Crop yields, rainfall patterns, soil quality, pest outbreaks.
Education data: Student attendance, performance metrics, school infrastructure.
Linguistic data: Texts in Tetum, Portuguese, local dialects; audio samples for voice
recognition.

Even small datasets, if well-organized, can power impactful Al models when paired with
open-source tools.

Three Core Types of Machine Learning You Can Use Today

Machine Learning (ML) is the core method by which Al learns. You don’t need to be a data
scientist to understand or begin using it. Here are three main types of ML, with examples
relevant to Timor-Leste:

1. Supervised Learning

e What it does: Learns from labeled examples (input-output pairs).
e Use Case for Timor-Leste:
o Predict crop yields based on past harvest data, weather, and soil conditions.
o Forecast local weather patterns using historical and satellite data.
e Tools: Use Python with scikit-learn or TensorFlow to build basic supervised
models.

2. Unsupervised Learning

e What it does: Identifies hidden patterns or groupings in data without labels.
e Use Case for Timor-Leste:
o Cluster and analyze coffee market prices across global markets to guide
local pricing strategies.
o Segment student learning outcomes to identify where additional support is
needed.
e Tools: Start with Pandas, scikit-learn, or try unsupervised notebooks on Kaggle.
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3. Reinforcement Learning (RL)

e What it does: Learn by trial and error to make sequential decisions.
e Use Case for Timor-Leste:
o Optimize irrigation systems to conserve water while maximizing crop health.
o Manage energy distribution in remote villages with limited electricity
resources.
e Tools: Use OpenAl Gym or Ray RLlIib to simulate and experiment with real-world
environments.

All of these methods can be learned and applied using low-cost hardware and free
cloud services (e.g., Google Colab).

Practical and Free Tools You Can Use Today

You don’t need to build everything from scratch. The global open-source Al community has
built tools that anyone can use. For Timor-Leste, here are the most important ones:

TensorFlow & PyTorch

Industry-standard frameworks for building, training, and deploying Al models.
Free and well-documented.

Ideal for universities and coding academies.

Use for image recognition, translation, or speech-to-text projects.

Hugging Face

e A platform offering pre-trained language models (e.g., for translation,
summarization, chatbot development).

e Hosts thousands of models that can be adapted to Tetum, Portuguese, or other
regional languages.

e Excellent for localizing Al to your cultural and linguistic context.

@ Kaggle

A free platform to learn, practice, and compete in machine learning.
Offers beginner-friendly courses (in English) on Python, machine learning, and deep
learning.

e Hosts real-world datasets and coding environments you can use without installing
anything.

Practical Suggestion: Integrate Kaggle learning into university curricula or digital
bootcamps for youth.
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Timor-Leste’s Advantage: Youth, Language, and Community

Timor-Leste’s most valuable resource is its young population. With proper guidance,
access, and opportunity, this generation can become builders of local Al solutions, not
just consumers.

Recommended Actions:

e Launch community-based digital literacy and Al clubs in schools and
universities.
Translate open-source Al learning materials into Tetum and Portuguese.
Encourage "micro-projects™: small teams solving local problems (e.g., a chatbot for
farmers, a price-prediction tool for markets).

e Partner with regional universities and NGOs to train trainers in open-source Al tools.

Conclusion: You Don’t Need to Be an Expert to Get Started

Understanding the foundations of Al does not require a PhD or a big budget. With public
datasets, open-source tools, and community learning, Timor-Leste can begin using Al in
real, practical ways—starting now.

Al is not magic—it is a set of tools. The more Timor-Leste adapts and builds its
own tools, the more digitally sovereign and resilient it will become.
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PART II: Global Relevance — Al as a World
Changer

This section explores how Al is transforming various sectors globally and what strategic
lessons Timor-Leste can draw from these changes, particularly by adopting open-source,
cost-efficient tools.

Chapter 4: Al as an Engine of Economic Growth and Innovation

Al is no longer a futuristic concept but a real and transformative force across the world’s key
industries. By examining real-world examples, this chapter presents how emerging and
developing nations have leveraged Al — particularly open-source Al — to drive economic and
social innovation, often with limited financial resources. Timor-Leste can learn from and
replicate these approaches to build inclusive and sustainable progress.

Global Sectoral Transformations Enabled by Al

1. Healthcare: Open-Source Al for Medical Diagnostics

Al is revolutionizing healthcare by enabling faster, cheaper, and more accurate diagnoses,
especially in low-resource settings.

e Case Study: Malaria Detection in Sub-Saharan Africa
Projects like MalariaSpot and CellScope use open-source Al models trained to detect
malaria parasites in blood smear images using low-cost digital microscopes and
smartphones. These systems reduce reliance on overburdened medical
professionals and improve rural health outcomes.

e Implementation Insight for Timor-Leste:
Timor-Leste can collaborate with open-source health tech initiatives such as:

o OpenMRS (Open Medical Record System) — for managing patient data in
rural clinics.

o Deep Learning with TensorFlow or PyTorch — for adapting diagnostic
models using locally collected medical image data.

o Mobile integration with Raspberry Pi or OpenCYV for creating affordable
diagnostic devices.
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2. Agriculture: Satellite-Based Crop Prediction Systems

Al models trained on satellite data and weather patterns have improved agricultural planning
and resilience.

e Case Study: Crop Forecasting in India
Initiatives such as Harvesting Inc. and Cropin use satellite imagery, Al, and machine
learning to monitor soil health, predict crop yields, and alert farmers about pests or
water stress — all using mobile apps in local languages.

e Implementation Insight for Timor-Leste:
Timor-Leste can adopt:

o WaPOR (FAO’s Water Productivity Open-access portal) — for monitoring
water use in agriculture via satellite.

o Radiant Earth Foundation datasets + Google Earth Engine — for training
local Al models to predict harvest outcomes.

o Build farmer-friendly mobile dashboards using QGIS, TensorFlow Lite, and
local-language voice assistants to make data actionable.

3. Education: Al-Enhanced Adaptive Learning Platforms

Al in education helps tailor learning experiences to individual student needs, enhancing
engagement and outcomes.

e Case Study: Al in Moodle for Personalized Learning
Moodle, a widely used open-source LMS, now supports Al plugins that enable
adaptive assessments, personalized feedback, and performance prediction —
improving access and learning in under-resourced schools.

e Implementation Insight for Timor-Leste:
The Ministry of Education and local institutions can:

Deploy Moodle with Al plugins like MyLearningAnalytics.
Integrate ChatGPT-like open-source LLMs (e.g., OpenAssistant, BLOOM)
to support tutoring in Tetum and Portuguese.

o Train local educators using Jupyter Notebooks and FastAl for custom
content creation and analytics.
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Key Lessons for Timor-Leste

1.

Adopt Open-Source First:
Prioritize free and community-supported tools (e.g., TensorFlow, Moodle, OpenMRS)
to avoid high licensing costs and maintain flexibility.

Localize for Relevance:
Train Al models on local datasets and translate interfaces into local languages to
ensure accessibility and effectiveness.

Build Capacity through Collaboration:
Partner with regional universities, NGOs, and global Al communities to build local
expertise and reduce development time.

Focus on Mobile and Offline Accessibility:
Ensure Al tools are mobile-friendly and can work with limited connectivity, which is
essential in rural areas.

Create Al Labs and Innovation Hubs:
Establish low-cost Al research labs using recycled hardware, Raspberry Pi clusters,
or cloud credits (e.g., from Google or AWS for research).

By learning from global case studies and emphasizing open-source, Timor-Leste can build a
foundational Al ecosystem that empowers its citizens, modernizes public services, and
fosters inclusive growth.
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Chapter 5: Al for Society and Modern Governance

Smart Governance: Open-Source Chatbots for Public Services in Tetum

To modernize public service delivery in Timor-Leste, open-source Al chatbots can be
deployed to assist citizens in accessing information about government services, procedures,
and benefits. These chatbots should be built using frameworks like Rasa or Botpress, which
support full customization and multilingual capabilities, including low-resource languages
such as Tetum.

Key implementation steps:

e Language support: Use transfer learning and natural language understanding
(NLU) pipelines optimized for Tetum using community-transcribed datasets.

e Deployment: Host on low-cost local servers or in-country cloud infrastructure to
ensure data sovereignty.

e Use cases: Citizen queries about national ID cards, healthcare registration, school
enroliment, public transport schedules, and emergency services.

e Accessibility: Integrate chatbots with SMS or WhatsApp for wider reach,
considering low smartphone penetration in rural areas.

Education: Al-Powered Learning with Kolibri in Offline and Remote
Areas

Timor-Leste faces challenges in delivering equitable education in remote regions with limited
internet connectivity. Kolibri, an open-source offline-first learning platform developed by
Learning Equality, provides a robust Al-enhanced solution.

Key implementation elements:

e Offline deployment: Distribute Kolibri via preloaded content on Raspberry Pi or
low-cost Linux devices to community learning centers.

e Content localization: Translate and adapt learning resources into Tetum and
Portuguese, including curriculum-aligned materials for Timor-Leste’s education
system.

e Al features: Adaptive learning paths based on student performance, real-time
feedback to educators via local dashboards.

e Teacher support: Include training modules and Al-assisted teaching aids to support
instructors with limited pedagogical training.
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Social Impact: Using Al to Document and Preserve Local Culture

Timor-Leste’s rich cultural heritage, such as Tais weaving, oral traditions, and local dialects,
is at risk without proper documentation. Al technologies can support cultural preservation in
scalable and respectful ways.

Implementation focus:

e Computer Vision for Tais: Use OpenCV and TensorFlow to analyze and catalog
weaving patterns. This includes detecting regional motifs and associating them with
their linguistic and historical contexts.

e Speech recognition and NLP: Apply tools like Mozilla DeepSpeech or Whisper to
transcribe oral histories, traditional songs, and folktales in Tetum and other local
languages.

e Community-driven datasets: Collaborate with local artisans, elders, and cultural
institutions to gather and validate data ethically and inclusively.

Open-Source Focus: Tools for Sustainable Al Development

All Al initiatives for Timor-Leste should prioritize open-source tools to ensure transparency,
local ownership, and long-term sustainability. Examples include:

Rasa (chatbots and NLU for Tetum)

Kolibri (offline education with adaptive learning)

OpenCV and TensorFlow (computer vision for cultural analysis)

Whisper or DeepSpeech (speech-to-text for local language documentation)
Hugging Face Transformers (language modeling and translation support)

Additional tools for deployment and monitoring:

Docker and Kubernetes for scalable application deployment

MLflow or Weights & Biases for experiment tracking

PostgreSQL for structured local data storage

Grafana and Prometheus for system monitoring in low-resource settings
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PART llI: Local Context — Al for The Sovereignty of
Timor-Leste

This core section of the book connects artificial intelligence (Al) with Timor-Leste’s national
development priorities. It proposes actionable, open-source-based solutions that are both
cost-effective and tailored to the country's limited infrastructure and human capital. By
aligning Al technologies with local needs, Timor-Leste can assert digital sovereignty while
fostering sustainable and inclusive development.

Chapter 6: Strategic Opportunities — Al for Sectoral
Transformation

Agriculture

Agriculture remains a cornerstone of Timor-Leste’s economy, with coffee and vanilla being
key cash crops. Al can significantly enhance productivity, sustainability, and resilience
through:

e Al-Powered Drones for Crop Monitoring
Utilizing open-source tools like OpenDroneMap combined with low-cost drones (e.g.,
DIY or Raspberry Pi-based UAVs), farmers and cooperatives can analyze crop
health, detect pest infestations, and optimize irrigation in real-time. These solutions
can be deployed locally with training provided through agricultural extension
programs.

e Harvest Prediction Models
By collecting local weather, soil, and yield data, predictive models can be built using
Scikit-learn, a widely-used Python machine learning library. These models can
estimate harvest volumes, allowing better market planning and reducing post-harvest
losses.
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Fisheries

Sustainable fisheries are vital for food security and rural livelihoods, especially in coastal
communities. Al can support better marine resource management through:

e lllegal Fishing Detection via Satellite Data
Leveraging freely available satellite datasets such as Copernicus Sentinel-1, Al
models can be trained to detect patterns indicative of illegal, unreported, and
unregulated (IUU) fishing. Tools like TensorFlow or YOLO (You Only Look Once)
for object detection can be adapted to process maritime data, enabling near real-time
monitoring even with minimal computing infrastructure.

Tourism

Tourism offers significant untapped potential in Timor-Leste, especially in cultural and
eco-tourism. Al can help enhance visitor engagement and local economic benefits:

e Multilingual Chatbots for Tourism Promotion
Implementing open-source frameworks like Rasa, a customizable conversational Al
platform, allows the development of multilingual (Tetum, Portuguese, English,
Indonesian) chatbots. These bots can assist tourists with real-time information,
bookings, and cultural insights via mobile or web interfaces.

e Destination Recommendation Systems
Using collaborative filtering and content-based recommendation algorithms from
Surprise or LightFM, an Al-powered system can suggest travel experiences based
on user preferences, helping to distribute tourism traffic beyond well-known hotspots.

Public Services

Improving service delivery and transparency is essential for public trust and effective
governance. Al can streamline operations and optimize resource use:

e Administrative Automation with Odoo
Odoo, an open-source enterprise resource planning (ERP) suite, can be tailored for
use in municipal or national public administration. Modules for human resources,
budgeting, procurement, and citizen services can be integrated incrementally to
improve efficiency.

e Data Analytics for Budget Allocation
With tools like Apache Superset or Metabase, government ministries can analyze
demographic and spending data to better allocate budgets in health and education,
targeting underserved regions and promoting equity.
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Education and Culture

A strong educational foundation and cultural preservation are vital for long-term development
and identity. Al can help modernize education and safeguard linguistic diversity:

e Adaptive Learning Platforms for Rural Schools
Moodle, an open-source learning management system, can be deployed offline or
with intermittent connectivity in rural areas. Al plugins can provide personalized
learning paths, quizzes, and progress tracking for students, supporting both formal
and non-formal education.

e Digitization and NLP for Tetum and Local Languages
Natural Language Processing (NLP) tools such as spaCy, Hugging Face
Transformers, or Flair can be fine-tuned on digitized Tetum and indigenous dialect
corpora. This enables the creation of text-to-speech (TTS), machine translation, and
document classification tools to preserve and promote local languages and literature.

Conclusion

By leveraging open-source Al technologies, Timor-Leste can advance its strategic goals in
an inclusive and locally-empowered manner. The examples above demonstrate that
sovereignty in the digital age doesn't require large capital outlays—only vision, coordination,
and a commitment to open knowledge. With proper training, community engagement, and
infrastructure support, these Al interventions can catalyze transformation across key sectors.
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Chapter 7: Building an Open-Source Al Ecosystem in
Timor-Leste

To foster sustainable and inclusive digital development, Timor-Leste must invest in building a
national Al ecosystem grounded in open-source principles. This approach ensures
accessibility, cost-efficiency, and alignment with global best practices. The ecosystem can be
developed across key pillars: Early Al Education, Higher Education, Digital
Infrastructure, Policy Framework, and Collaboration.

Early Al Education: Empowering Future Creators

Introducing Artificial Intelligence (Al) to students from primary to senior high school is
essential for building an inclusive and future-ready Al ecosystem in Timor-Leste. Early
exposure helps learners move beyond being passive users of technology to becoming
critical thinkers, creators, and responsible digital citizens.

By integrating computational thinking—Ilike breaking down problems, recognizing patterns,
and designing algorithms—into school curricula, students develop essential 21st-century
skills applicable in all domains. Tools like Scratch, Google Teachable Machine, App
Inventor, and ChatGPT make Al approachable and engaging, even for young learners.

Furthermore, embedding ethical Al awareness—such as fairness, privacy, and
bias—prepares students to use and develop technology with social responsibility. Nurturing
Al literacy early ensures that the future generation of Timor-Leste can understand, create,
and shape the Al technologies that will impact their communities.

Higher Education: Cultivating Al Talent through Open Learning

Universidade Nacional Timor Lorosa’e (UNTL) should serve as a national center of
excellence for Al education by adopting a practical, project-based curriculum built on freely
available open-source resources.

e Curriculum Integration with Open-Source Platforms:
Integrate courses such as Fast.ai (for deep learning), Google’s Machine Learning
Crash Course, and Hugging Face's Transformers tutorials into the university
curriculum. These courses provide hands-on, state-of-the-art training without
licensing costs.

e Al Research Labs and Student Projects:
Establish Al labs within UNTL that allow students to work on real-world problems
using tools like Python, PyTorch, Jupyter Notebooks, and open datasets.

e Local Al Hackathons and Innovation Challenges:
Host annual Al Hackathons that focus on pressing national issues such as agriculture
optimization, language translation (Tetum), rural healthcare access, and disaster
prediction. These events can be supported by open-source platforms like GitHub for
collaboration and judged by regional Al experts.
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Digital Infrastructure: Leveraging Cost-Effective Computing Resources

Timor-Leste can overcome limitations in computational capacity by using a hybrid approach
combining local servers and free cloud-based tools.

e Use of Free Cloud-Based Al Tools:
Tools like Google Colab, Kaggle Kernels, and Paperspace Gradient allow
students and developers to train and run models with GPUs at no cost, essential for
countries with limited computing infrastructure.

e Community Access Points with Reliable Connectivity:
In partnership with local ISPs and NGOs, deploy public Wi-Fi hotspots at
universities, schools, libraries, and rural innovation centers. These should be
prioritized in areas where students and startups can access online Al resources and
coding platforms.

¢ Data Repositories and Local Servers:
Set up local storage of critical open datasets (such as demographic, climate, or
language data) using open-source database systems like PostgreSQL or MongoDB
to reduce dependency on international bandwidth.

Policy Framework: Supporting Innovation and Protecting Rights

A regulatory environment that embraces open-source while safeguarding citizen data is
essential to long-term trust and growth.

e National Al & Data Policy:
Draft and enact a National Al Strategy that encourages the use of open-source
technologies in public and private sectors, emphasizing transparency, explainability,
and accountability.

e Privacy & Ethical Guidelines:
Align with global principles such as the OECD Al Principles and the EU's GDPR to
ensure citizens' data is collected and used responsibly. Offer legal templates and
compliance guides in Tetum and Portuguese for local Al developers.

¢ Incentives for Local Al Startups:
Provide tax breaks, seed grants, or co-working space subsidies for startups
using open-source Al tools to build socially beneficial applications (e.g., in education,
health, or environment).

Collaboration: Building Bridges with Regional and Global Communities
International cooperation is vital to overcome skill, resource, and data gaps.

e Engagement with Global Open-Source Initiatives:
Join efforts like Mozilla Common Voice to collect and label voice data in Tetum and
Portuguese, contributing to multilingual Al model development.

e Open Science Partnerships with ASEAN and CPLP:
Establish research and training exchanges with ASEAN neighbors and CPLP
(Community of Portuguese Language Countries) universities and tech hubs. Joint

Artificial Intelligence for Timor-Leste, Onno W. Purbo 24



projects can include Al for climate resilience, multilingual translation tools, and public
health analytics.

e Community-Led Open Data Portals:
Encourage civic tech organizations to publish clean, standardized datasets (e.g., via
CKAN or DataHub.io platforms) related to agriculture, public services, and education.
These can serve as valuable training data for local Al models.

Conclusion

Timor-Leste has a unique opportunity to leapfrog traditional technological barriers by building
an inclusive, open-source-based Al ecosystem. By investing strategically in education,
infrastructure, policy, and partnerships, the nation can empower its youth, improve public
services, and contribute meaningfully to the global Al movement.
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Chapter 8: Inspirational Project Ideas for Timor-Leste

To accelerate digital transformation and inclusive development in Timor-Leste, it is essential
to identify projects that are both technologically feasible and culturally relevant. The following
open-source project ideas leverage artificial intelligence, local data, and community
participation. Each initiative is designed to be low-cost, scalable, and aligned with the
country’s socio-economic priorities.

Project KOPI-Al: Open-Source Platform for Coffee Quality Prediction
and Supply Chain Optimization

Overview:

Timor-Leste’s coffee is among its most valuable export commodities. However, the sector
suffers from inconsistent quality, limited market access, and inefficiencies in the supply
chain. KOPI-Al proposes a data-driven, open-source solution to address these challenges.

Key Features:

e Al-Powered Quality Prediction: Use machine learning models developed with
TensorFlow or PyTorch to analyze images and sensor data (e.g., moisture, size,
color) to predict bean quality.

e Mobile App for Farmers: A lightweight Android app that allows coffee farmers to
upload data and receive instant feedback on harvest quality.

e Supply Chain Dashboard: A web-based dashboard (built with Streamlit or Dash)
for cooperatives and buyers to track inventory, logistics, and pricing in real-time.

e Integration with Local Data: Models are trained using data from local cooperatives
and institutions to ensure relevance and accuracy.

e Open Data Model: All datasets and code are licensed under open data standards
(e.g., CC BY, MIT License) to encourage innovation.

Implementation Notes:

e Initial model can use transfer learning with pre-trained vision models like EfficientNet
or ResNet.

e Work with local universities for data labeling and validation.

e Deploy Al inference offline using TensorFlow Lite on mobile devices.
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Project TaisNet: Al for Digitization and Cultural Preservation of Tais
Weaving

Overview:

Tais is a traditional handwoven textile and a national cultural treasure of Timor-Leste.
However, documentation and promotion of Tais patterns are limited. TaisNet aims to
preserve and globalize this heritage through Al.

Key Features:

e Pattern Recognition with OpenCV and YOLOvV8: Use computer vision to detect,
classify, and catalog different Tais motifs.

e Tais Digital Archive: An open-access website that hosts high-resolution scans and
Al-generated metadata (color, region, meaning).

e Al-Assisted Design Tool: Allows weavers to experiment with new pattern
combinations while preserving traditional motifs.

e Multilingual Support: Descriptions and historical information provided in Tetum,
Portuguese, and English.

Implementation Notes:

Data collection through community partnerships and craft associations.
Model training using OpenCV, Labellmg for annotation, and Roboflow for dataset
management.

e Integration with WebGL or Three.js to allow 3D visualization of Tais on virtual
garments.

Project EduBot: Al-Powered Educational Chatbot in Tetum for Rural
Students

Overview:

Rural students in Timor-Leste often lack access to quality teachers and up-to-date
educational content. EduBot is an open-source, Al-based educational assistant that interacts
in Tetum, offering personalized support aligned with the national curriculum.

Key Features:

e Chatbot Built with Rasa: An offline-capable chatbot trained on local curriculum
topics (math, science, language).

e Voice Interaction: Integration with Mozilla DeepSpeech or Coqui.ai for voice
input/output in Tetum.

e Gamified Learning: Use of quizzes and interactive storytelling to improve
engagement.

e Teacher Tools: Teachers can add new questions and topics through a simple
interface.

Implementation Notes:
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e Content design in collaboration with the Ministry of Education and local teachers.
e Deployed on Raspberry Pi or low-cost Android tablets.
e Synchronization with Moodle when the internet becomes available.

Project Internet OFFLINE: Al-Augmented Offline Learning Ecosystem for
Schools

Overview:
Many schools in Timor-Leste lack consistent internet access. This project provides a robust,
Al-enhanced digital learning environment that works fully offline.

Key Features:

e Offline Moodle LMS: Pre-installed on local servers (Raspberry Pi, Linux PCs) with
local access via Wi-Fi hotspot.

e Al-Powered Feedback: Use plugins such as Moodle Al Assistant or
OpenEssayist to provide automatic feedback on student assignments.

e Digital Library: Includes open educational resources (OERSs), Tetum-language
books, interactive simulations, and video lectures.

e Data Sync Feature: When connected to the internet, the system syncs updates and
analytics with national education servers.

Implementation Notes:

e Offline content delivery using Kolibri or KA Lite.

e Hardware: Set up solar-powered Raspberry Pi servers for off-grid areas; or refurbish
PC.

e Localization: Translate interfaces and materials into Tetum.

Each of these projects supports the goals of inclusive education, cultural preservation,
agricultural sustainability, and digital literacy in Timor-Leste. By focusing on open-source
technologies, community involvement, and capacity building, these ideas can serve as
blueprints for innovation and development in the region.

Artificial Intelligence for Timor-Leste, Onno W. Purbo 28



SECTION IV: The Way Forward — Challenges,
Ethics, and Vision

This section outlines concrete and practical steps to support the responsible and
sustainable implementation of Artificial Intelligence (Al) in Timor-Leste. The emphasis is
on open-source tools and community-driven approaches to ensure accessibility,
affordability, and local empowerment.

Chapter 9: Overcoming Implementation Barriers

Implementing Al in Timor-Leste requires overcoming multiple structural and contextual
challenges. The following strategies propose actionable solutions that can be initiated with
limited resources while aligning with ethical and inclusive development principles.

Infrastructure: Start with Offline-First, Low-Cost Deployments

Timor-Leste faces connectivity limitations, particularly in rural areas. Therefore, adopting
offline-first digital infrastructure is a foundational step.

Recommendations:

e Deploy Kolibri — an open-source learning platform designed for offline
environments. Kolibri can be installed on low-cost local servers (e.g., Raspberry Pi
or refurbished computers) in schools, clinics, and community centers.

e Set up local mesh networks using tools like LibreMesh to enable peer-to-peer
content sharing without requiring full internet access.

e Utilize OpenWRT firmware to repurpose existing routers as content distribution
hubs.

e Implement solar-powered setups where electricity access is unreliable.

These solutions provide a sustainable baseline for delivering Al-enhanced educational,
agricultural, and health services in low-resource settings.

Talent: Build Al Capacity Through Free, Open-Access Learning

Timor-Leste’s digital workforce remains limited, especially in emerging technologies like Al.
Addressing this gap is crucial for long-term sustainability.

Recommendations:

e Promote free Massive Open Online Courses (MOOCSs) in local institutions and
government programs. Recommended platforms include:
o Coursera (e.g., “Al for Everyone” by Andrew Ng)
o edX (e.g., “CS50: Introduction to Computer Science” by Harvard)
o Fast.ai — for applied deep learning with minimal computing resources.
e Establish community-based learning hubs with shared devices and offline copies of
course materials using Kolibri Studio.
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e Partner with open-source communities (e.g., PyTorch, Hugging Face, Mozilla) to:
o Host local hackathons
o Create mentorship pipelines
o Translate resources into Tetum and other local languages.

This decentralized learning approach enables widespread talent development, even outside
the capital.

Local Data: Crowdsourced Collection for Language and Agriculture

Al systems require local data to be relevant and effective. However, Timor-Leste currently
lacks large datasets for key domains such as language, agriculture, and health.

Recommendations:

e Launch crowdsourcing campaigns for language data collection via:
o Mobile apps like Common Voice by Mozilla to gather Tetum and local dialect
recordings.
o Text digitization projects for oral histories, government documents, and
educational materials.
e Collaborate with farmers’ cooperatives and local NGOs to collect agricultural data,
such as:
o Crop calendars
o Pest and disease images (for machine vision training)
o Soil and weather conditions
e Use platforms like Open Data Kit (ODK) for offline data collection by community
workers.
e Incentivize participation via recognition programs, mobile credits, or community
rewards.

These grassroots efforts build critical local datasets, essential for training relevant Al models.

Budget: Prioritize Small-Scale, Open-Source Pilots

Budget constraints are a significant barrier. A lean, experimental approach focused on
open-source technologies can reduce costs while demonstrating quick wins.

Recommendations:

e Fund pilot projects with defined goals and community impact, such as:
o Al chatbots for health awareness in Tetum (using tools like Rasa or
Botpress)
o Crop disease prediction using PlantVillage Nuru
o School performance dashboards using Metabase or Superset
e Leverage open-source cloud alternatives (e.g., Nextcloud, Jitsi) for collaboration
and communication.
e Encourage public-private partnerships and involve universities for co-funding and
implementation.
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Transparent monitoring and open sharing of results will increase trust and support for scaling
up.

Ethical Guidelines and Governance
All initiatives must align with global principles of ethical Al:

Ensure data privacy and informed consent in all data collection.

Promote equity, avoiding systems that disadvantage rural or minority populations.
Embed community participation in project design, deployment, and evaluation.
Consider establishing a National Al Advisory Council involving academia, civil
society, and government.

Vision: A Locally-Owned Al Ecosystem

By investing in people, open-source tools, and inclusive infrastructure, Timor-Leste can build
a resilient and contextually appropriate Al ecosystem. The ultimate goal is not to replicate
models from abroad but to develop local solutions by and for the people of Timor-Leste,
aligned with its values, languages, and needs.
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Chapter 10: Al Ethics — Preserving Trust and ldentity

As Artificial Intelligence becomes part of public service delivery, education, and development
efforts in Timor-Leste, ethical implementation is not just an ideal—it's a necessity. Al systems
must be trustworthy, inclusive, and culturally respectful, ensuring they reflect and serve
the communities they aim to benefit.

This chapter presents concrete strategies to build ethical Al systems, rooted in
open-source tools, local engagement, and global best practices, adapted for the unique
social, linguistic, and governance context of Timor-Leste.

Addressing Algorithmic Bias Through Community Involvement

Al systems are only as fair as the data and design choices behind them. Without
intervention, models trained on foreign or imbalanced data risk amplifying existing
inequalities or marginalizing underrepresented communities in Timor-Leste.

Recommendations:

e Involve local stakeholders—including teachers, healthcare workers, farmers, youth,
and elders—in the co-design and validation of Al models.
o Host community workshops and feedback sessions during model
prototyping.
o Use participatory design methodologies to surface local perspectives and
identify risks early.
e Adopt open datasets and tools that allow communities to inspect, critique, and
improve model outputs.
e Utilize tools such as:
o Fairlearn — an open-source Python library that evaluates and mitigates unfair
outcomes in machine learning models.
o Al Fairness 360 Toolkit by IBM — supports detecting bias across datasets
and models.

These approaches make Al more representative, fair, and trustworthy for diverse Timorese
communities.

Data Privacy: Applying Open Standards with Global Compliance

In the absence of national data protection laws, it is critical that Al projects in Timor-Leste
adopt privacy-by-design principles aligned with global standards such as the General Data
Protection Regulation (GDPR).

Recommendations:

e Use open-source frameworks that are GDPR-compliant for data collection,
processing, and storage, such as:
o CryptPad — an encrypted, privacy-first collaboration tool.
o Nextcloud — self-hosted file storage with built-in data control features.
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o Matomo — an open-source alternative to Google Analytics that ensures user
data sovereignty.

e Apply principles such as:
o Data minimization — collect only what is strictly necessary.
o Informed consent — clearly explain how data will be used, in local
languages.
o Anonymization and encryption of sensitive data, especially in health and
education domains.

e Promote local data ownership: ensure community organizations and government
agencies maintain control over data, not foreign platforms.

Protecting privacy builds trust, especially in underserved communities historically excluded
from digital governance.

Inclusive Al: Supporting Tetum and Local Dialects

For Al to serve everyone in Timor-Leste, it must support communication in Tetum and other
regional languages such as Mambae, Makasae, Fataluku, and Bunak. Language inclusion
is central to Al equity and cultural preservation.

Recommendations:

e Support local Natural Language Processing (NLP) efforts using open-source
toolkits like:
o spaCy, Hugging Face Transformers, and flair for custom language models.

e Contribute voice data to projects such as:
o Mozilla Common Voice — to build open-source speech recognition datasets
for Tetum and other local languages.

e Build Al chatbots and voice assistants using:
o Rasa (an open-source conversational Al platform) with customized Tetum
intents and responses.
o Vosk or Kaldi — for offline speech recognition in low-resource settings.

e Work with linguistic researchers and local universities to:
o Digitize traditional oral stories and translate government/public service
content into local dialects.

Linguistic inclusivity ensures Al doesn't reinforce linguistic hierarchies, and instead
strengthens cultural identity.
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Open-Source First: Auditable, Transparent, and Equitable Al

To ensure long-term transparency and sovereignty, Al systems in Timor-Leste should be
developed with an open-source-first mindset. This approach enhances accountability,
avoids vendor lock-in, and encourages local innovation.

Recommendations:

e Use only auditable, open-source machine learning libraries, such as:
o scikit-learn, TensorFlow, PyTorch, and Hugging Face Transformers.

e Mandate model cards and data datasheets for every Al system deployed, following
best practices for documenting:
o Training data
o Model assumptions
o Intended use cases
o Ethical risks

e Foster a local open-source ecosystem:
o Incentivize public institutions and universities to publish their code and
datasets on platforms like GitHub.
o Build public-private collaboration around open innovation challenges and
ethical Al competitions.

Transparency, open collaboration, and local ownership are key to building systems that
people can trust, adapt, and improve over time.

Conclusion: Centering Ethics in Every Al Decision

Ethical Al is not an afterthought—it must be integrated from the outset of any system
design. For Timor-Leste, this means ensuring that every Al initiative reinforces community
trust, language inclusion, data sovereignty, and algorithmic fairness. By leveraging
open-source tools and actively involving local voices, Timor-Leste can set a powerful
example of how small nations can lead in ethical Al innovation.
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Chapter 11: Proposed Timor-Leste Al Roadmap 2025-2035

Phase 1 (2025-2027): Foundation

The initial phase focuses on building fundamental capacities and proof-of-concept projects,
laying the groundwork for Al readiness.

1. Foundational Al Training at Universities Using Open-Source Resources

To cultivate a skilled workforce, national universities should integrate Al fundamentals
into computer science and engineering curricula. This includes:

e Courses on Python, machine learning (ML), and data science, using
open-source platforms such as:
o Fast.ai
o Google’s TensorFlow
o scikit-learn
o Hugging Face Transformers
e Workshops and certifications through MOOCs (e.g., Coursera, edX, and
Udemy open courses) supported by local government or donor partnerships.
e Encouraging participation in open global Al challenges (e.g., Kaggle
competitions) to benchmark skills and foster a local Al community.

2. Pilot Projects: Public Service Chatbot and Coffee Yield Forecasting
Implement small-scale Al projects to demonstrate immediate value:

e Public Service Chatbot (Tetum & Portuguese support):
o Built using open-source NLP frameworks like Rasa or Botpress.
o Deployed to assist with FAQs on national ID, passport applications,
health services, etc.
e Coffee Yield Prediction:
o Use satellite imagery (e.g., Sentinel-2), open weather APIs, and
historical data.
o Employ open-source ML libraries like TensorFlow or PyTorch to build
predictive models.
o Collaborate with agricultural extension workers to validate and iterate
models.
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Phase 2 (2028-2031): Acceleration

Once foundational skills and pilot projects are established, the next step is to scale
infrastructure and expand Al solutions to more sectors.

1. National Data Infrastructure: Open-Source Cloud Data Center

Timor-Leste should establish a sovereign, secure, and scalable national data
center, powered by open-source tools:

Nextcloud for file storage and document collaboration.

OpensStack or Proxmox VE for virtualization and scalable cloud computing.
Kubernetes for managing containerized Al services.

CKAN or DataHub for building a national open data portal.

This infrastructure can host:

e Al models, datasets, and applications developed locally.
e Services for government departments to share and consume data securely.

2. Sectoral Expansion: Health and Tourism

e Healthcare Applications:
o Al-based diagnostics using open-source tools (e.g., DeepHealth,
OpenMRS).
o Predictive models for disease outbreaks using anonymized health
records.
o NLP-driven triage assistants for rural clinics.

e Tourism Applications:
o Intelligent itinerary recommendations for visitors.
o Al-powered translation apps for Tetum, Portuguese, and English using
MarianMT or Argos Translate.
o Chatbots in national parks and cultural centers.
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Phase 3 (2032-2035): Regional Leadership

With a mature Al ecosystem, Timor-Leste can position itself as a regional innovator,
particularly in island and marine-based technology sectors.

1. Local Al Startups Focused on Exportable Solutions

Support an innovation ecosystem where local entrepreneurs build Al products for
regional markets. Examples include:

e Al-powered fisheries management tools:
o Real-time vessel monitoring using satellite data and open-source
geospatial tools (e.g., QGIS, [Google Earth Engine]).
o Predictive analytics for sustainable catch management.

o Climate adaptation tools for small island nations:

o Early warning systems for floods, storms, and drought using Al-driven

weather prediction models.

These startups can be incubated through government-backed Al innovation grants,
regional startup hubs, and partnerships with ASEAN accelerators.

2. Establish Timor-Leste as an Al Hub for Island Nations in ASEAN

Position Timor-Leste as a center for Al education, research, and deployment focused on

the unique challenges of island states:

e Host the "Island Al Summit" biannually in Dili, bringing together researchers,
policymakers, and tech leaders.

e Offer scholarships for regional students in Al and data science programs at Timorese

universities.
e Create joint Al projects with countries like the Philippines, Indonesia, and Pacific
Island nations on shared topics such as:
o Marine conservation
o Coastal resilience
o Indigenous language preservation through Al
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Closing Message: Al as a Tool of Empowerment for Digital Sovereignty

Al represents not only a technological advancement but a strategic enabler of
Timor-Leste’s digital independence. By embracing open-source technologies, the
nation ensures:

e Accessibility: Low barriers for students, developers, and institutions to learn and
build.

e Transparency: No vendor lock-in; full control over national data and algorithms.

e Sustainability: Community-driven innovation that adapts to local contexts.

Through thoughtful investment in education, infrastructure, and regional cooperation,
Timor-Leste can leapfrog into a future where Al is not just adopted—but owned, shaped, and
shared for the common good.
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Annex: Al Glossary — Basic Terms for Beginners,
Including Contextual Examples for Timor-Leste

This annex provides a simplified glossary of key terms in Atrtificial Intelligence (Al),
specifically curated for beginners and early adopters in Timor-Leste. Each term includes a
clear definition and an example relevant to local applications, emphasizing the use of
open-source tools and technologies. The glossary is designed to be accessible for students,
educators, policymakers, and developers who are exploring Al's potential in the country.

Artificial Intelligence (Al)

Definition: The ability of a computer system to perform tasks that normally require
human intelligence, such as learning, reasoning, problem-solving, and understanding
language.

Timor-Leste Example: An Al-powered chatbot that helps farmers in rural areas ask
questions in Tetum about crop diseases or weather forecasts.

Open Source Tools: Rasa (for building Al chatbots), GPT4AIl (for deploying large
language models locally)

Machine Learning (ML)

Definition: A subset of Al where computers learn from data to improve their
performance on specific tasks over time without being explicitly programmed.

Timor-Leste Example: A machine learning model that predicts student dropout risks
based on school attendance and performance records.

Open Source Tools: scikit-learn, TensorFlow, Jupyter Notebooks

Dataset
Definition: A collection of data, often used to train and evaluate Al models.

Timor-Leste Example: A dataset containing agricultural yields, soil quality, and
rainfall patterns collected from different districts to train a model for optimizing
farming techniques.

Open Source Tools: CKAN (for open data portals), Pandas (for data manipulation)
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Natural Language Processing (NLP)

Definition: A field of Al that enables computers to understand, interpret, and
generate human language.

Timor-Leste Example: An NLP tool that translates government announcements from
Portuguese to Tetum.

Open Source Tools: spaCy, Hugging Face Transformers, MarianMT (for translation
models)

Computer Vision

Definition: The ability of Al systems to interpret and make decisions based on visual
input such as images or videos.

Timor-Leste Example: A computer vision app that identifies plant diseases from
photos taken by farmers.

Open Source Tools: OpenCV, YOLOVS (for real-time object detection)

Model Training

Definition: The process of feeding data into an Al algorithm so it can learn to
perform a specific task.

Timor-Leste Example: Training an Al model to classify local dialects or accents in
speech recognition systems.

Open Source Tools: PyTorch, FastAl

Bias in Al

Definition: Systematic errors in an Al model that arise from imbalanced or
unrepresentative training data, potentially leading to unfair or incorrect outcomes.

Timor-Leste Example: A language model trained only on Portuguese may perform
poorly when interacting in Tetum or local dialects.

Open Source Tools for Mitigation: Fairlearn, Al Fairness 360
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Ethics in Al

Definition: The principles and practices ensuring Al systems are developed and
used responsibly, respecting human rights, privacy, and fairness.

Timor-Leste Example: Ensuring that facial recognition systems used at borders are
transparent, secure, and do not discriminate.

Guidelines: Refer to UNESCO's Recommendation on the Ethics of Artificial
Intelligence for policy alignment.

Open Source Al

Definition: Al software that is freely available for anyone to use, modify, and
distribute.

Timor-Leste Example: Using open-source Al tools in public schools to introduce
students to coding and machine learning without licensing costs.

Resources:

e OpenAl Whisper for speech-to-text
e Tesseract OCR for text recognition in scanned documents

Inference

Definition: The process of using a trained Al model to make predictions or decisions
based on new data.

Timor-Leste Example: Using a trained Al model to analyze satellite images and infer
deforestation patterns in rural areas.

Open Source Tools: ONNX Runtime, Streamlit (for building Al-powered web apps)

This glossary can serve as an initial learning tool in national digital literacy programs,
university curricula, or local tech workshops, promoting Al understanding in a culturally and
linguistically inclusive way. It supports Timor-Leste’s digital development and innovation
goals while emphasizing transparency and accessibility through open-source platforms.
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Annex: Proposed Integrated Curriculum for
Computational Thinking, Coding, and Atrtificial
Intelligence (Grades 4-12)

Primary School (Grades 4—6)

Focus: Introduction to Logic, Visual Coding, and Basic Al Concepts
Core Topics:
1. Introduction to Technology and Computers
2. Visual Coding with Scratch Junior / Scratch
3. Fundamentals of Computational Thinking
o Decomposition, Pattern Recognition, Abstraction, Algorithms
4. What is Al? Everyday Examples
5. Exploring Al with Google Teachable Machine (basic image models)
6. Digital Ethics for Young Learners

Junior High School (Grades 7-9)

Focus: Computational Thinking, Scratch Programming, App Inventor, and Beginner
Al Tools
Grade 7
e Semester 1:
o Introduction to Artificial Intelligence
o Basics of Computational Thinking (all 5 components)
o Digital Ethics and Responsible Al Use
e Semester 2:
o Visual Programming with Scratch
o Animation, Logic, Interactive Projects
o Mini Projects: Simple Educational Games
Grade 8
e Semester 1:
o Intermediate Scratch: Levels, Timers, Quizzes
o CT in Game Design
e Semester 2:
Mobile App Development with App Inventor 2
Basic Apps: Calculator, Survey
Intro to Al using Google Teachable Machine
Integrate GTM models into Mobile Apps

o O O O

Grade 9
e Semester 1:
o Voice & Image Al with Teachable Machine
o Use ChatGPT to brainstorm app ideas
o Design, Build, and Pitch Al-powered apps
e Semester 2:
o Collaborative Al Projects
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o Al Q&A with ChatGPT/Gemini
o Al Documentation with ChatGPT
o Al Ethics & Societal Impacts

Senior High School (Grades 10-12)

Focus: Modern Al Tools (ChatGPT, GTM, Orange), Data Analysis, Projects &
Real-World Applications
Grade 10
e Semester 1:
o History of Al: From Calculators to Chatbots
o Explore Al Tools: ChatGPT, Gemini, Grok
o Al for Research (summarizing, asking questions)
o Ethical Concerns: Deepfakes, Bias, Privacy
e Semester 2:
Practical Al with Google Teachable Machine
Data Collection & Labeling
Train Al to detect emotions or objects
Reflect on “How Al Learns”
Simple App/Web integration

O O O O O

Grade 11
e Semester 1:
Intro to Orange Data Mining
Applying CT in Data Projects
Exploring Datasets (Fruits, Weather, Emotions)
Visualizing Data & Simple Clustering
Decision Trees for Yes/No Predictions
Emotion Prediction Experiments
e Semester 2:
Build Chatbots with ChatGPT (Prompt Engineering)
Plan Q&A Flows for Science Chatbots
Sentiment Analysis with Orange
Use Grok to Find Data Insights
Combine GTM + Orange + ChatGPT
Write Al Project Docs with ChatGPT

O O O O O O

o 0O O O O ©O

Grade 12
e Semester 1:

Real-world Al: Health, Education, Finance
Al for Fake News Detection
Social Media Analytics with Orange
Write Tech Reviews with Al Help
Mini Research Paper with Al Support
Databases & Advanced Data Processing
Intro to ML Algorithms (Regression, K-NN, Clustering)
e Semester 2:

o Choose & Plan Final Al Project

o Develop Al-Powered Apps or Systems

o Work in Teams (Programmer, Analyst, Designer)

o O O O O
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Progressive Learning Summary

Train & Evaluate Simple Al Models (NLP or ML)
Build a Pitch Deck with ChatGPT

Practice Mock Interviews (Al Career Readiness)
Create a Digital Al Portfolio (GitHub, etc.)

Level Focus Tools Output
Primary Intro to logic & Al Scratch Jr, GTM, Animations, recognize Al
unplugged
Junior CT & Visual Scratch, App Games, simple Al apps
High Programming Inventor, GTM
Senior Tools, Data, Al ChatGPT, Orange, Mini research, chatbot,
High Projects Grok, GTM visualizations, real apps

Curriculum Design Notes

e Follow the ideal chapter structure:
Title — Learning Objectives — Concept Map — Warm-up — Theory — Examples —
Activities —» Summary — Practice — Project
Emphasize project-based learning (PBL) and real-life applications
Integrate digital literacy and Al ethics across all levels
Use hands-on, tool-based learning with meaningful outputs
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Annex: Al Initiatives Directory — Global and
Regional Open-Source Communities Supporting
Developing Countries

This annex presents a curated directory of key global and regional open-source Al initiatives,
platforms, and communities that provide resources, collaboration opportunities, and
technical support specifically beneficial for developing countries like Timor-Leste. These
initiatives focus on democratizing access to Al knowledge, tools, datasets, and
infrastructure, enabling countries with limited resources to participate meaningfully in the
global Al ecosystem.

Each entry includes a short description, relevant offerings (e.g., tools, education, funding,
datasets), and suggestions on how they can be implemented or leveraged in Timor-Leste.

Artificial Intelligence for Development (Al4D Africa)

Description: A pan-African initiative supported by IDRC and Sida that funds and
connects Al researchers and developers across the Global South.

Relevance to Timor-Leste: Although Africa-focused, Al4D serves as a replicable
model for Southeast Asia and has resources open to global audiences, including
multilingual datasets and research funding models.

What It Offers:

e Open datasets and research outputs
e Grants and funding calls
e Collaborative research networks

Implementation Tip: Timor-Leste academic institutions can explore partnerships or
adopt similar models to create regional Al research networks.

%/ https://ai4d.ai
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OpenMined

Description: A global open-source community building tools for privacy-preserving
Al and federated learning.

Relevance to Timor-Leste: Useful for sectors like healthcare and education where
data privacy is critical. Can be used to implement Al systems without compromising
sensitive data.

What It Offers:

e Open-source libraries (e.g. PySyft)
e Free online courses
e Community mentorship

Implementation Tip: Pilot privacy-aware Al applications in healthcare systems in Dili
or rural clinics using OpenMined tools.

%/ https://www.openmined.org

DataKind

Description: A global nonprofit connecting Al and data science experts with social
impact organizations.

Relevance to Timor-Leste: NGOs, government agencies, and civil society
organizations in Timor-Leste can collaborate with DataKind to develop Al solutions
for public health, agriculture, and education.

What It Offers:

e Pro bono data science projects
e Volunteer data scientists
e Use cases and case studies from developing countries

Implementation Tip: Submit a project idea from a local NGO in Timor-Leste to
receive volunteer support.

4/ https://www.datakind.org
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Hugging Face

Description: A leading open-source platform for machine learning models, especially
in natural language processing (NLP).

Relevance to Timor-Leste: Offers tools to build NLP models for underrepresented
languages like Tetum. Hugging Face also hosts multilingual translation and speech
models.

What It Offers:

e Pretrained models and datasets
e Model training and deployment tools (Transformers, Datasets, Spaces)
e Collaborative community for low-resource language support

Implementation Tip: Partner with linguists to create a Tetum language model using
Hugging Face’s datasets and transformers libraries.

4/ hitps://huggingface.co

Masakhane

Description: A grassroots NLP research community focused on African languages,
promoting inclusivity in language Al.

Relevance to Timor-Leste: A blueprint for building a community-led NLP initiative to
preserve and digitize indigenous languages in Timor-Leste.

What It Offers:

e Community-led language model creation
e Multilingual NLP research methodologies
e Open repositories and tools

Implementation Tip: Launch a similar community (e.g., “TetumAl”) to develop open
NLP tools for local languages.

%/ https://www.masakhane.io
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Mozilla Common Voice

Description: A project to collect and release voice datasets in multiple languages to
improve speech recognition tools.

Relevance to Timor-Leste: Can be used to collect and publish Tetum speech data
to support the development of speech-to-text systems.

What It Offers:

e Platform for voice data collection
e Public multilingual datasets
e Open-source speech models

Implementation Tip: Organize national campaigns to collect Tetum and other local
language voice samples.

%/ https://commonvoice.mozilla.org

UN Global Pulse (Pulse Lab Jakarta)

Description: A UN initiative using big data and Al for humanitarian and development
work. The Jakarta lab focuses on Southeast Asia.

Relevance to Timor-Leste: Potential partner for applying Al in disaster risk
reduction, public health, and early warning systems.

What It Offers:

e Research collaborations
e Al policy guidance
e Open datasets and case studies

Implementation Tip: Engage with the Jakarta lab for joint research projects or pilot
initiatives in rural development and disaster resilience.

%/ https://www.unglobalpulse.ora/lab/jakarta
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OpenAl Community and GPT4All

Description: OpenAl promotes responsible and safe Al development, while projects
like GPT4AIl provide local versions of large language models that run offline.

Relevance to Timor-Leste: Allows local deployment of Al tools without internet
dependence, useful in remote areas with limited connectivity.

What It Offers:

e Offline-capable language models
e Open-source LLM training frameworks
e Community forums for collaboration

Implementation Tip: Deploy GPT4AIll locally in schools or government offices to
provide Al-powered assistants without cloud infrastructure.

%/ https://gpt4all.io

Global Partnership on Al (GPAI)

Description: An international initiative to support responsible Al innovation, with
working groups on data governance, inclusion, and the future of work.

Relevance to Timor-Leste: A platform to learn global best practices in Al
governance and advocate for Global South needs.

What It Offers:

e Policy frameworks
e Global working groups
e Inclusion and development focus

Implementation Tip: Use GPAI's recommendations to help shape Timor-Leste’s
national Al strategy.

4/ hittps://gpai.ai
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The Alan Turing Institute - Al for Development

Description: UK’s national institute for data science and Al with programs supporting
global development.

Relevance to Timor-Leste: Offers academic resources and development case
studies using Al for agriculture, health, and public service.

What It Offers:

e Research collaborations
e Open reports and datasets
e Case studies from the Global South

Implementation Tip: Partner with the Turing Institute through local universities for
technical exchange programs.

%/ https://www.turing.ac.uk

Final Note

These communities and platforms form an essential ecosystem for enabling ethical,
inclusive, and contextually relevant Al development in Timor-Leste. By engaging with these
initiatives, local stakeholders—government, universities, civil society, and startups—can
accelerate Al adoption while ensuring it addresses the country’s real social and economic
needs.
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