
1

A nonprofit organisation



32

More than 10 years ago, I came into contact with 
a new robotics building system for children  and 
immediately made a bid to distribute it in Malaysia. 

After I had been awarded the distributorship, we started 
marketing it to schools very eagerly. People thought that 
we were crazy. Children would never be able to learn robotics 
and we would be wasting time and money. Now around 40% of 
public schools in Malaysia have them and this number is growing.

What I saw in the building system was the same thing that World 
Robot Olympiad wants to promote. WRO® believes that not only 
can children learn robotics at any age, but that it can be a tool that 
opens up the understanding of science, technology, engineering 
and maths, and also helps people learn other skills. Our teams 
find that they learn about each other and about the world. That 
can only be a good thing.

The success of this vision can be seen by the fact we are still 
expanding around the world. Indeed, this year’s International 
Final is being held in Costa Rica because we want to make sure 
that as many people who want to can take part in our events. 
Of course, there will be a winner in each of the categories and 
we will celebrate with them. But it is much more important to 

go on a journey of learning, and in this regard, all of our teams are 
definitely winners.

Our theme at World Robot Olympiad last year was ‘Rap The 
Scrap’ and saw students working to understand the idea of waste 
and how managing it well will be vital for the future. These are 
real-world problems for the next generation, so it was fitting to 
see future generation using robotics, a technology of the future, 
to solve them.

This year will see more challenges and more students thinking 
of more creative ways to solve them. The theme in 2017 is 
‘sustainabots’ and ideas around sustainability, which will help 
shape many of the challenges. We wish the teams good luck 
and good learning, and hope to welcome you to one of our 
events soon, where you will be able to see how robotics 
continues to transform children’s education.

See you later... or as we say, jumpa lagi!

Law King Hui
Chairman of the Advisory Council

Welcome to World Robot OlympiadTM and to our annual report. 

Welcome
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The WRO Advisory Council, commonly known as ‘the AC,’ 
includes a variety of people from academic and corporate 
backgrounds who bring important strategic knowledge to 

the organisation. A smaller group of AC members make up our 
Board of Trustees, responsible for financial matters and the way 
WRO operates. This way, we go forward as one.

As well as the AC and Board of Trustees, we have a Games 
& Review Panel and a Judging Panel. The first of these checks 
that our rules are clearly set out, easy to follow and appropriate 
to each age group they apply to. The country who hosts 
the International Final develops the rules for the Regular and 
Open category which is, in turn, subject to review by the Panel.

The Judging Panel’s role is to make sure that the judges who 
are asked to attend the International Final that year are suitably 
qualified and know that year’s rules. Between the Games & 
Review Panel and the Judging Panel, WRO can make sure that 
students are working on age-appropriate tasks and that, should 
they reach the final, they will be judged fairly and transparently.
Beneath the international organisation of WRO are the National 

Organisers. This is a huge and vibrant multicultural, multiracial 
and multilingual network who are responsible for managing 
the WRO activities in each country. There are almost 60 
countries involved and each National Organiser takes on the 
responsibility for organising local and regional competitions as 
well as the national finals and for travelling with the winning teams 
to the International Final. They are also tasked with thinking about 
how to expand WRO activities in their country, and sometimes, 
adding to their list of categories as not all WRO categories 
are present in all countries. 

Our National Organisers are supported by a small but 
dedicated team of WRO staff and, of course, by our Secretary
General who handles all the daily running of this diverse and 
exciting organisation.

World Robot Olympiad Association Ltd is a nonprofit 
organisation. All sponsorships and membership fees are used 
to support our mission -  enhancing the experience of STEM 
education worldwide.

How World Robot 
OlympiadTM is organised

Bringing together almost 22 000 teams from 58 countries and running 
a host of national events and activities involves a lot of organisation. 
Read more about WRO®, and how we work together
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Mr. King Hui Law is the Chairman of the Advisory Council, 
and Mr. Lars Vahl is Chairman of our Board of Trustees, 
a smaller body made up of Advisory Council members 

that decides how WRO is run. Here we have brief biographies 
of both people who are at the heart of what we do.

King Hui Law As Group Managing Director and cofounder of 
Sasbadi Holdings, a major publisher of educational material, Law 
King Hui is well-placed to advise us. He is focussed on product 
development and innovation, and Sasbadi as a whole are 
particularly focussed on technology that makes it easier to learn 
science, technology, engineering and math, all core elements 
to the different challenges in the World Robot Olympiad.

He has been appointed to several senior positions by the 
Malaysian Minister of Education and also sits on a number of 
industry associations as well as continuing to be involved with 
numerous forums, conferences and lectures, where his focus 
remains where it has always been - promoting a culture of reading 
across Malaysia and promoting its thriving publishing industry. 

Mr Law’s lifetime of hard work on behalf of the country’s students 
has led to him receiving several awards. These include one from 

the National Library of Malaysia and he was also named as one of 
the top nominees in the Entrepreneur of the Year awards. 

Lars Vahl Present at the inaugural World Robot Olympiad back 
in 2004, Lars Vahl has a unique perspective on the organisation. 
He was additionally our first Secretary General, and oversaw the 
expansion of the competition more widely from its beginnings in 
Asia to a truly worldwide event.

Lars has always been involved in education, both in schools and 
also with LEGO Education. Back in 1999, his work took him to 
south east Asia, where he worked closely with a number of 
people who are now on the Advisory Council, which created 
the original idea for the international robotics competition 
that we know and love today.

He is retired from his professional career, meaning that he has 
much more time to devote to WRO, which he describes as ‘an 
organisation that cares for the children of the world and provides 
them with fun and exciting activities, while helping them learn.’ 
We agree!

Organising all of the events takes time and expertise. With the involvement 
of an international panel of experts and our own, dedicated team, we make 
sure that WRO® is ready for each exciting challenge

World Robot OlympiadTM 

Advisory Council from 
around the world

Mr. King Hui Law
(Chairman)

Not pictured: Mr. Kai-Tai Song & Mr. Clarence Sirisena
Also including: Mr. Claus Ditlev Christensen (our Secretary General) and Ms. Leefin Cham (our Financial Manager)
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World Robot Olympiad, known to staff, organisers and 
students everywhere as WRO®, exists to promote robotics 
and the world of exciting opportunity that comes with it to a 
21st century audience. 

Why do we want to do this? Robotics is a useful subject in itself, 
with a host of applications, from everyday tasks such as building 
cars to the more exciting ones out in space, but it can also be 
a valuable tool for developing other skills and interests. Here 
at WRO, we recognise that we can use it to teach the so-called 
STEM skills, made up of science, technology, engineering and 
maths; as well as developing an interest in other skills that don’t 

fit neatly into the curriculum, such as innovation and creativity, 
as well as developing their problem solving abilities.

Even if the students never consider a career in robotics or 
any allied field, we hope that they will learn more about 
programming and develop their logical thinking skills, useful 
in many areas of life. They can also have fun working together 
as a team and see what it means to cooperate with people 
who have different skills and qualities, as well as building 
international friendships. Whether the teams learn about 
robotics or about each other, our aim is that learning is 
central to everything that we all do together.

Promoting robotics
to the world
From a small start, World Robot OlympiadTM has grown to become one 
of the world’s biggest robotics events - and a way to promote science, 
technology, engineering and maths to a new generation

Each year, the teams compete against each other at local, 
regional and then national level for the right to travel to the
International Final. 

This is held in a different country every year, and together with 
the organisers of the event in the host nation, the WRO experts 
decide what the overall theme for the competitions will be. In
 2016, it was ‘Rap The Scrap,’ designed to encourage people 

to think about waste production and management, 
as well as about recycling and our environment.

There are four robotic competitions in which teams can 
enter. They are the Regular and Open Category, which is 
where the year’s theme is most relevant, WRO Football 
tournament and the Advanced Robotics Challenge, 
which is intended for older students.

How we work
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22
thousand

teams were 
involved 

with the 2016 
tournament 

Over 60,000 
people were 

involved 
with WRO 
last year

Big numbers
 people (approx.) 
attended the 
International 
Final in 2016

2500

There are 15 Advisory
Council members 

and 
7 people on the

Board of Trustees

over

of judges at the 
International Final

 
were women Participants

are aged 
between 
7 and 25

Around 25,000 adult
helpers were involved 

with the 2016 competition

60,000

countries entered
teams in 2016

More numbers are available on www.wroboto.org/numbers
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Like every organisation, WRO is always changing. For 13 years, 
we have seen steady growth, and with it, expansion 
into new territories. 

In 2004, just 12 countries took part in the inaugural event held in 
Singapore. Ten years later, there were 48 participating countries, 
many of whom were far from South East Asia where the event 
started and had initially become popular. Apart from those 
countries, Russia have been with us from the start, but they 
were soon joined by Germany, Iran and a host of others. Last year 
there were 21,709 teams and with each team having an average 
of just over two children, that adds up to 60,000 children and 
students who were given the chance to experience the exciting 
world of robotics.

Costa Rica joined WRO in 2009, and in 2017 they will host the 
International Final. Holding the tournament there will help us to 
reach more people in the Americas and promote the idea that 
robotics can deepen knowledge of many different areas of the 
curriculum. Our events also help to develop interpersonal skills, 
creativity and many other qualities and we want to share this 
opportunity with as broad an audience as possible.  

As well as showing that WRO is determined to seek out new 
opportunities, we have also started to make some changes that 
are necessary to establish WRO as a more professional body, 

while not sacrificing the fun that is central to everything we 
do. To that end, we have taken on new staff members in 
our headquarters team and are starting to monitor what our 
national organisers are doing more closely, so we can guide and 
support them as well as make sure that everyone gets a great 
experience whether they volunteer for us or take part in our  
challenges. Many best practice initiatives are underway, including 
an online wiki that is expressly designed for national organisers.

This takes time. With thousands of people competing each 
year, under the watchful eye of around 25,000 adult assistants, 
ensuring that everyone has a positive time with us means we 
still have a lot of work to do. New qualifying criteria for national 
organisers were introduced in 2012 and are slowly being rolled 
out across WRO. We were also sorry to see that both Algeria 
and Mongolia had to leave us last year. We look forward to 
welcoming our friends there into the WRO family again 
and working alongside them again in the near future. 

In the meantime, we were glad to see seven new countries 
join us in 2016. We believe that this endorses our efforts at 
professionalising WRO and making sure that what we offer is of 
a consistently high standard, all the way across our organisation. 
Armenia, Hungary, Kazakhstan, Palestine, Panama, Tunisia and 
Turkey joined us, as well as more trial countries, and we look 
forward to seeing them all at this year’s International Final.

More countries are joining WRO®, meaning that more students than ever 
before have the chance to take part in robotics-themed events, with even 
more set to join over the months to come

A year of growth
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Robotics is about embracing possibility. That means 
our competitors have to think of new ways to solve 
 the challenges by applying the technology of 

tomorrow to today’s problems. As a result, we’re always 
looking for imaginative new ways that students can design 
and test their robots and as well as giving more people 
the chance to take part.  

This year sees us exploring a way to do both things by using 
virtual robotics. The first steps WRO takes into this world are a 
collaboration with one of our sponsors. In the coming season 
teams can use their toolkit to practice and test their robots on a 
virtual WRO playing field. They can practice their programming 
skills with pre-built robots or upload the robot they will use in the 
competition and then test its instructions. Where this can be really 
helpful is that it gives teams a way to work on their programs even 
when they don’t have their robots.

Virtual robotics creates another way for our teams to work 
together. That is particularly important when many members 
may not be able to get together regularly, which means virtual 
tools give them a way to cooperate online and to try different 
solutions together, despite the geographical distances that 
separate them. As cooperation and teamwork are central to 
our values, we are really excited by this new development.

Virtual robotics can never replace real-world robotics, with 
the excitement of competition and working on the last-minute 
challenges that WRO® uses to keep teams thinking. What it can 
do is to give the opportunity to more students than ever before 
to take part in our competitions and to provide a valuable way 
for us to promote what we offer to people who have yet to find 
a team or who have only seen WRO online. Thanks to virtual 
robotics, the future is looking bright.

WRO® has seen a lot of changes since it was first held, and we know that we 
have to keep thinking of new ways to challenge our students, making sure 
the competition stays relevant and engaging

Virtual robotics

The students that participate in the Advanced Robotics 
Challenge (ARC) have been taking part in the bowling 
game for two years. Last year, we decided it was time for a 
new challenge and asked our sponsors, National Instruments 
and TETRIX, if they could work out an idea for a game. 
National Instruments’ Chief Software Architect Greg 
McKaskle took the lead in coming up with an activity 
that they called Tetrastack.

“We all know the highly addictive Tetrix® computer game, 
where you have to stack falling shapes onto the scoring board,” 
Greg says,  “so we decided to make this into a 3D version where 
the robot has to locate, identify, and stack interlocking coloured 
shapes called tetracubes. This will challenge students’ abilities to 
construct a robot, most likely using a robot arm, and their 
programming skills. They will need to use image processing
and work with algorithms to compete on a high level. It will 
not be easy, but then again, it is a challenge designed for 
college and university students.”

Tetrastack - The new
advanced challenge

The new game will be exciting for the teams as well as for the 
audience. There are seven different shapes that all have their 
own colour to help the robot identify them. Once identified, 
the robot has to be able to pick up the piece and has to 
calculate how it can fit it into the stack in an optimal way. 
Points are scored for each tetracube that is in the scoring 
frame, and there are points for each completed row. 

Greg presented a prototype of the game at the International 
Final in Delhi, together with Robotics Application Specialist 
Tim Lankford from Pitsco TETRIX, who brought a prototype 
robot. “We had some very interesting talks with students 
and visitors about the new challenge. It helped us finalise 
the details of the game and it was good to see that people 
were very excited about this new game for the next 
WRO season.”

We are looking forward to see the teams competing 
in this new and colourful game in Costa Rica!
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Our focus is always on getting girls involved with the 
different challenges. This year, you can read more 
about that in a dedicated section.

This is a subject close to my heart, because I was one of the 
first graduates from the UAE to study for a Masters and then a 
PhD in educational technology. It saw me travelling to Indiana 
State University and being recognised by His Highness Sheikh 
Mohamed bin Zayed for my academic achievements. My 
interest now is in making sure that a new generation of girls 
have the same opportunities that I did.

In the next few pages, you can see how WRO helps all students 
to learn more about science, technology, engineering and maths 

Meet Dr. Najlaa alraway 
Al Naqbi, our first 
female ambassador

A scholar of educational technology and curriculum design 
introduces our special report and looks at how WRO® is  
valuable to female students taking their first steps on STEM

by learning how robots can solve our problems. Yet what we hear 
from girls on all-female and mixed teams is that WRO allows them 
to compete on the same level as the boys. Our challenges test 
intellectual ability and imagination, and the girls who get involved 
with it have proved that they have more than enough to succeed.

With more female judges than ever before at the 2016 
competition as well as so many talented teams with girls on 
them, I think that the future looks bright. Over the next few 
pages, you can see some reasons for this optimism. Enjoy!
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Five months before the International Final, a small group of girls 
were involved in an experiment held by Doctor Jo-Han Ng, their 
class teacher. Chia Yin Yee, Tengeo Hee Ying and Ong Su Hui 
were all in the sixth form at Dato’ Jaffar Secondary School and had 
never previously expressed any huge interest in robotics, which 
set Dr Ng wondering whether he could successfully coach them 
into the competition.

As an assistant professor at Southampton University Malaysia, 
Jo-Han has all the expertise you could possibly need, but this 
seemed like a very difficult challenge. ‘Girls are not really 
encouraged to do robotics as people assume that it’s just for 
boys,’ the girls’ team told The Iskandrian, which is Isakandar 
Malaysia’s official newspaper. ‘But it looked like a good way to 
learn more about the STEM subjects of science, technology, 
engineering and maths, so we agreed to enter as a team and 
gave ourselves the name JAAFARINAS.’

Why had Dr Ng settled on this unusual challenge? ‘Because 
I wanted to demonstrate to my students that anyone can learn 
robotics,’ he says, ‘provided they are interested in the subject 
and they work hard enough. By selecting a team with no 
previous robotics knowledge, I felt like I would be able to 

A woman’s  
place is... in STEM
Meet the all-girl Malaysian team who helped challenge their 
class teacher’s idea of who can compete in robotics events 
by travelling all the way to the International Final in India

Can girls do it too? Yes! Of course they can!

show that, and an all-female team demonstrates to girls 
that robotics is for everyone and not just for boys. But I 
still wondered - can girls do it, too?’

With time ticking away, the girls decided to enter the Open 
Category, in which they would have to propose a solution to 
address one of the many problems around waste or waste 
management. They chose to design a robot which was able 
to separate solid waste into individual containers along with a 
liquid waste treatment facility that uses chemicals to clean water.

Helped by their mentor, Isabelle Wong, the team surprised 
themselves by progressing through the regional tournaments 
and then by winning the national final.  Dr Ng had very quickly 
received an answer to his question ‘can girls do it?’ but the 
team themselves were starting to realise that they may just stand 
a chance in the International Final and duly boarded the plane 
to India with hearts full of hope.

At the final, the judges were particularly impressed by the 
girls’ imaginative way of solving the problem that they had 
set themselves. The design called for a robotic arm, controlled 

by hand gestures that would make it easier to move waste within 
the system and they also designed a special communications 
system to send automated SMS messages once rubbish has 
been treated.

‘We researched how we could use the ideas around robotics 
technology that were pioneered by IIT Delhi in India,’ the team 
said. ‘That helped us to focus on how we would design the 
robot. We decided that it should be realistic, automated, 
scientific and, of course, ‘state of the art.’ The judges saw 
that and made their decision.”

The judges’ decision was that the team had won their  
category. For Dr Ng, it counted as a victory, but for Chia Yin 
Yee, Tengeo Hee Ying and Ong Su Hui, it was a huge triumph. 
What had started out as an attempt to prove that a team with 
no previous knowledge could succeed at robotics had become 
a demonstration that questions about girls’ ingenuity and certain 
grasp of the subject are not relevant. Our congratulations to the 
JAAFARINAS and to all the girls who made the 2016 tournament 
such a memorable one.

JAARFARINAS with their award.



2120

People teach children that they should behave how they 
think girls and boys should behave. You get someone 
who gives a Barbie to their girl and LEGO® to their boy, 

so the boys learn that they can build things, but girls don’t. 
I still see people’s expressions of surprise when they know I’m 
a participant in a robotics competition because they don’t think 
that is a very usual thing for girls to do.” So says Mirna Alnoukari, 
a member of a Syrian robotics team and part of a steady change 
in the expectations people attach to girls’ education.

The after school robotics clubs which are mostly run by the 
Syrian Computer Society are seeing a steady increase in girls 
getting involved. In cities like Damascus and even in Aleppo, 
mixed teams are the norm and, even if the changes are slow to 
roll out into rural areas, there are plenty of signs that this is more 
than a brief change. The national organiser has introduced what 
they call ‘Training of Trainers,’ which has encouraged girls who 
are studying at university to become coaches and study for 
a national certificate.

Shiraz Shoupassi is one of them. “I’m studying a Masters’ degree 
in production automation,” she says, “but I’m also interested in 

working with young people and encouraging them to try new 
things. The advantage of WRO® is that it makes girls realise they 
can take part in technical subjects and realise that STEM is far 
from being for men, and what we’re seeing now is that 
women can make a real revolution in technology.”

In Delhi, Shiraz coached a team in the Open Category and in 
WRO Football, providing students who are both male and 
female with an important demonstration that women can 
prosper in robotics and related fields. Mirna Alnoukari finds 
that mixed teams tend to have their own, unique chemistry, and 
welcomes the perspective that female competitors can bring.

“Every year I join different team,” she says, “and I find that I enjoy 
the mixed teams more. That might be because of personalities 
rather than gender, but I don’t think so. The boys are often more 
determined and I think that the mix helps us to challenge each 
other more and to work harder than we would do if we were 
in all male or female teams. There tend to be more fights when 
we are in single sex teams and this way, we have to think more 
about working together.

“The coaches are really well trained and do a great job. Our 
coach this year helped us decide what to do and managed the 
project, even helping us get the materials we needed, but never 
took over. There was guidance, but no sense that we had given 
over control. I’ve worked with male and female coaches and you 
often find that the female coaches are good at taking care of small 
details and making sure that everyone on the team is okay. They 
are often more concerned about good social relations within 
the team and that makes it easy to work together.”

Mirna’s involvement is made easier by the fact that her father, 
Mouhib, is the national organiser, but he laughs when asked if 
he forced her to get involved. “We were part of a group of 
friends who got interested in the idea of a robotics competition,” 
he remembers. “We all had daughters, and that was where 

it started, but we’re trying to get more girls involved anyway. 
Around one third of the participants here are female and it’s 
a great way for them to see that everyone can get involved 
with technical subjects. For a successful team, you need 
people who take the lead, people who make sure that 
everyone has a good time and people who are creative. 
With our mixed teams, we definitely have that range of skills.”

And his daughter definitely agrees. “Robotics is about the 
creativity of the human mind,” she reflects, “and it doesn’t 
matter if you’re a girl or a boy. But by saying to girls that of 
course they can be interested in mechanical and technical 
things, we make it normal and we say the most important 
thing of all - that they can do anything they set their mind to.”

More and more girls are being converted to the idea of taking part in 
robotics competitions by the Syrian organisers’ decision to actively 
boost female participation and recruit more women coaches 

The road 
from Damascus
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LEGO® Education has been working with teachers and  
educational specialists for more than 37 years with the goal of 
delivering playful learning experiences that bring subjects to life 
in the classroom and make learning fun and impactful. This  
cooperation has produced a wide range of physical and  
digital educational resources that encourage students to think 
creatively, reason systematically and release potential to shape 
their own future. The solutions for teaching and hands-on  
learning inspire science, technology, engineering, and maths 
(STEM), targeted at preschool, elementary and middle school 
students. These are based on the LEGO® system for playful learn-
ing combined with curriculum materials and digital resources.

The focus of LEGO® Education is to expand knowledge and 
build academic and 21st century skills that will create active,  
collaborative, lifelong learners. Together with educators, we 
aim to enable every student to succeed in education and be 
prepared for future life challenges. This is why it is important for 
us to contribute to a robotics competition that brings together 
students from over 55 countries to compete in exciting and  
educational robotics challenges to help foster interest  in 
science, technology, engineering, and maths. 

As a long-time supporter and premium sponsor of WRO®, we are 
excited that LEGO® MINDSTORMS® Education has been used to 
create opportunities for STEM education and provide 

competitors with high quality robotics components. LEGO 
MINDSTORMS Education helps teachers and coaches bring 
technology, science and computing to life. With intuitive drag 
and drop software, digital workbooks and curriculum materials in 
line with national standards, we empower students and coaches 
to create an engaging learning environment in which they can 
grow and develop. 

An important part of the WRO Championship is the LEGO®  
Education Creativity Award. This annual award recognises the 
hard work and efforts of one team, regardless of category, that 
takes the most creative and imaginative approach to the design 
of their robotics solution.
 
“Robotics competitions like World Robot Olympiad bring  
challenging and playful learning experiences to students all 
over the world,” says Finn Kraefting, the Director of Global  
Competition and Afterschool at LEGO Education. “We are 
pleased to participate in this event every year, which provides 
an engaging way to develop the critical thinking, teamwork and 
communication skills that will inspire a new generation of life-long 
learners. We enjoy seeing innovative projects that will come to 
life and we always look forward to an inspiring competition.”

To learn more please visit: www.LEGOeducation.com 

The global collaboration between LEGO ® Education and World Robot 
Olympiad inspires creativity and equips students with problem-solving 
skills for succeeding in the classroom and beyond

LEGO® MINDSTORMS® Education builds 21st 

Century STEM skills at World Robot Olympiad™

The presentation 
of the Creativity 
Award honours 
the team who 
have the most 
original approach. 
This year, it was for 
the team with the 
most innovative 
recycling solution.
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National Instruments 
Making software as well as hardware to help 
robotics students imagine and then build solutions 
to problems is just a small part of what National 
Instruments do. They also help professionals at 
over 30,000 companies around the world to design, 
prototype and then deploy technology which makes 
a difference to millions of lives, making them a natural 
choice for any organisation that wants to turn robots 
that previously existed in students’ imaginations 
into reality. 

Visit www.ni.com/academic 
to learn more about academic products 
and find curriculum resources

TETRIX
The versatile TETRIX platform features the components used to make 
robots move, the aluminum elements used to give them a structure, 
and metal gears, as well as powerful and adaptable DC and servo 
motors. Their products also include the patented Hard Point 
Connector which allows TETRIX components to connect to the 
LEGO® Technic system, making TETRIX a valuable tool for people 
wanting to introduce an added dimension to their robots.
Take a look at www.TETRIXrobotics.com to find out more

MATRIX Robotics
When a group of robotics enthusiasts get together to design 
their very own system, it ends up looking a lot like MATRIX Robotics. 
From the outset, it was designed to be an affordable, high-quality 
entry into 3D robotics. As a result, its various parts are accessible to 
our students and provide them with extra functionality and new 
ways of looking at their problems. 
Go to www.matrixrobotics.com for more

Virtual Robotics Toolkit
Cogmation Robotics produce The Virtual Robotics Toolkit, an 
imaginative way of helping students learn new robotics skills. By 
uploading their robot to a virtual, online world first, they get to see 
what works and what might need further development before testing 
in competition with other teams. With a realistic environment and 
vivid graphics, students can use new elements in new ways until the 
problem is solved and they can modify their robot.
Find out more at: www.virtualroboticstoolkit.com 

Meet the 
silver sponsors
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Holding an annual event and supporting almost 22,000 
teams around the world, with young people from the 
ages of nine to 25 demands a lot of resources. Our 

National Organisers make sure that each team has what they 
need to succeed, but we still have to make sure that they get 
guidance when it is needed and that the International Final 
goes smoothly. From our small staff team, to publications such 
as this one, everything has to be paid for, and organised.

That’s where your organisation can help. By giving us support, 
you make sure that our work will continue and that, in the future, 
we can include even more people in our competitions and 
activities. When you sponsor us, your company name will be 
linked with World Robot Olympiad and our work to promote 
science, technology, engineering and maths through realistic 
robotics challenges which need cooperation and invention
 to overcome. 

If you’re active in this sphere, or just like the idea of being 
linked with a whole new world of imagination, then speak to 
us and find out how you can get involved. There are a range of 
sponsorship options which depend on your budget and how 
active you want to be. This year also sees the launch of our 
exclusive new Sponsors’ Club, which is a great way for 
businesses and individuals to show that they are in sympathy 
with what we do. See the panel for details.

Starting in the 2017 season WRO® have 
launched the Sponsors’ Club  so that you 
or your company can show your support 
for us. You’ll be able to see your name 
linked with our mission to inspire the next 
generation of scientists and engineers as 
well as getting access to educational and 
governmental authorities all over the world. 
The Sponsors’ Club also gives you a 
mention on our website, in the event 
guide and in this, our annual report. 
It costs much less than you think.

Supporting World 
Robot OlympiadTM

Find out how your company can get its name seen by thousands of people 
worldwide and be associated with a competition that promotes robotics to 
young people of different ages and cultures

The Sponsors’ Club

To find out more, contact 
info@wroboto.org 

or see 
wroboto.org/sponsors
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The International Final has a different theme each year. 
This time, it was ‘Rap the Scrap,’ looking at reducing, 
managing and recycling waste.

With the six billion people who live on Earth producing 
an amazing 1.9 billion tons of waste that varies from normal 
household rubbish to radioactive and other toxic by products,
it’s not surprising that the waste we produce is a pressing 
problem. Around 70% is dumped in oceans and landfill 
sites, where it is polluting the ecosystem and causing 
health problems as well as long-term environmental 
damage, meaning that our waste will be a problem for 

The highlight of the WRO® year is the International Final, held in a different city 
around the world. See what happened in New Delhi, meet the competitors and 
take a look at the challenges they worked on…

An exclusive ticket to 
the International Final

future generations, too. That’s why WRO decided to make 
waste the focus of the 2016 event. Students had to design 
robots that would clean up on their journey to school, 
collect recyclable  waste, sort the different types or meet 
one of a range of other challenges. And the ever-popular 
WRO Football and Advanced Robotics Category bowling 
tasks  also made a welcome return, demonstrating that 
robotics can bring fun into every area of our lives.
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The 2016 WRO® challenges

There are four main challenges: the Regular Category, 
the Open Category, both divided up into age groups, 
WRO Football and Advanced Robotics Challenge. 

As with all of the WRO challenges, the emphasis is on enquiry, 
investigation and teamwork to solve problems. It doesn’t 
matter who wins - as long as teams learn.

Regular Category
In the Regular Category teams have to design and program 
a robot that can solve a task on a big playing field. No remote 
controls are allowed as the robot has to be able to perform the 
challenge autonomously. There are three age sections in the 
Regular Category. For the event in New Delhi, teams were all 
asked to design robots for a waste-related task. They were:

Elementary
Teams had to design and build robots that would help 
them clean up on the way to school.

Junior 
The robots had to be collect certain types of recyclable 
waste from a home and then put it into recycling bins, 
ready for collection.

Senior
Each team was asked to create a robot that would take waste 
stored in different types of recycling container and take them 
to a similar recycling container at a recycling plant. 

Open Category
The ‘Rap the Scrap’ theme came into its own as students were 
asked to come up with innovative new ways to reduce, manage 

and recycle waste. Teams were asked to identify a real 
world problem that they thought they could solve and then 
present that solution using presentations displays, robot models, 
audio and video - all within the confines of a two metre booth. 
As with the Regular Category, groups are divided by age, 
although the challenge remains the same.

WRO Football
Our WRO Football event is always one of the most closely 
contested competitions of all. This table top event sees two 
teams of two robots each competing to kick an infra-red 
transmitting ball into the opponent’s net. The event is always 
hugely entertaining and because the robots are so similar, 
makes for a very closely fought contest. 

Advanced Robotics Challenge
Designed for university students, the bowling game calls on 
teams to build a robot that can pick up a red pool ball from a 
rack, see the target pins and aim at them, knocking down as 
many as possible. This is an entertaining, exciting and also 
technical challenge that depends on being able to construct 
a robot that is aware of the world around it and able to 
make decisions for itself.

In 2017 a new challenge is being introduced. Developed 
jointly by our sponsors National Instruments and TETRIX, 
it is called Tetrastack and will provide teams with a different 
and difficult set of problems that will give a real test of 
robotics knowledge and skills, while proving a fun and 
involving competition.
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Team name: Polley-Moma3
Members: Bevelyn Appiah, Vanessa Nyame, Russel Okine
Country: Ghana
Category: Regular Category, Junior
What they said: We really liked how all countries came 
together for the final. Everyone was taking pictures of each 
other and there was no discrimination. It was our first time at 
the International Final and the robot didn’t do too well, but 
the traffic in India reminded us of home!

Team name: High Voltage
Members: Brenden Ford, Luke Griffith, Daniel Brady
Country: Australia
Category: WRO® Football
Team: High Voltage
What they said: We come from a little country town 
called Colac in Victoria and have to travel a lot because we 
all live on farms or our parents do work related to farming. 
The flights to get the final took as long as 16 hours, so our 
families made the best of being in India. We all saw the Taj 
Mahal and one family even did a walk in the Himalayas.

Team name: 013
Members: Emil, Michael, Magnus and Robert 
(their coach)
Country: Denmark 
Category: Advanced Robotics Challenge
Team: 013
What they said: We have all been building for 
many years and in total we have participated more than 
11 times in the International Final. In fact, Michael and his 
girlfriend met because of their interest in LEGO®. We’re a 
mathematician, computer scientist and two engineers, 
so our organiser considers us a dream team.

Marco Antônio Gonçalves Menegati 
travelled to India in 2016 with the Dominidroids team and 
completed in the Junior section of the Open Category. We 
caught up with him and asked him a few questions about 
WRO and how he got started.

How long have you been involved with robotics? 
For about four years. I was in the class and the teacher saw 
my eyes when I was looking at the robot using its wheels. 
She asked if I’d like to join the robotics team, I said yes and 
that was it.

And you keep coming back? Sure. That was back 
when I was twelve, and now I’m back here and competing 
again. I’m still with people from my school and it’s great that 
we’ve got this opportunity.

Did you like the International Final? Yes, it was a 
long flight, but it was really worth it. I’ve had the chance to 
win competitions in Brazil and I’d like to stay competing and 
I really badly want to win competitions here as well.

Will you be joining us in Costa Rica?
That depends on my school but also my parents’ pockets…

Q&A



3534

How we judge our competitions

Each event at WRO® is about learning and enquiry, so teams become 
winners just by taking part, but as each category has to have an official 
winner, read more about the judges who get to decide…

Judging competitions which involve teams from all over 
the world who talk a host of different languages is not easy. 
Despite that, there were a total of 107 approved judges 

      at the International Final, of whom 38 were women, 
demonstrating WRO’s commitment to trying to make sure that 
it is an inclusive event where the most important thing is talent 
and not gender.

Their responsibility was to oversee the efforts of the 463 teams 
who had got to the event from 50 different countries, accounting 
for 1238 young people who vary in age from nine to their 
twenties. While some of them had been to previous WRO events 
and could enjoy renewing old friendships, others were new and 
were able to benefit from their colleagues’ experience. Many had 
just a day to get to know each other before the head judges for 
each category had the task of making them into an effective team.

The judges all have different backgrounds, varying from national 
organisers to employees from SAP in Germany who flew out to 
join the judges’ panel and take part in the event. While the 
German branch of SAP provides vital support to the National 
Organiser, the company as a whole provide WRO with help 
and expert assistance. It is yet another way for companies to 
show their support for WRO and it was particularly exciting for 
us to be able to welcome them and to help them experience 
all of the colour and excitement for themselves.

As well as Germany, the judges came from 23 other countries. 
As the host country, India provided 28, but they also came from 
Australia, Bahrain, Cyprus, Denmark, Egypt, Ghana, Greece, 
Hong Kong, Iran, Japan, Korea, Malaysia, Panama, Philippines, 
Russia, Singapore, South Africa, Syria, Thailand, Tunisia and 
Ukraine. The Costa Rica delegation even brought 10 judges, 
in preparation for hosting the event in 2017.

All of the judges have to be proposed to the WRO by the 
National Organisers and are then referred to the Judges Panel, 
chaired by Brent Hutcheson, the AC member for South Africa, 
who reviews their credentials and determines their suitability. 
Each year Brent and the panel have a huge task to make sure that 
everyone can be assessed in time, but the smooth running and 
the flawless judging in 2016 suggested that they succeeded.

For the judges at the 2016 event in India, perhaps the highlight 
was the WRO Football final, when Tendo and their compatriots 
from Chinese Taipei, Wings of Storm, competed for the honour 
of lifting the trophy. The closely-fought match ended in the 
narrowest of wins for Wings of Storm right at the very end, but
the match was notable for another reason. The final had an 
all-female refereeing panel, which is a sign that robotics is 
opening itself to all. 

Thanks to all the judges that make the WRO competitions 
possible, and we look forward to seeing you again in 2017.
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Welcome to India!
The 2016 International Final saw WRO® travel to India for one of the most colourful and exciting 
tournaments yet with a host of teams competing to see who had the best plan to Rap the Scrap

No matter where the International Final is held, the 
host city makes its character felt, and this year was no 
different. The bustle of India and its abundant, colourful 

life were all on display in the brief journey from the airport to the 
teams’ hotels and made their way into the competition, widely 
agreed to be one of the most exciting so far. From the intense 
concentration shown by the teams who were competing to the 
dancers who blazed across the stage during the Friendship 
Dinner, this was WRO in full colour.

The Final was hosted by Mr. Sudhanshu Sharma of the India STEM 
Foundation and Director General Mr. A.S. Manekar of the 
National Council of Science Museums, and teams started flying 
in on Thursday to participate. By the end of Friday, an estimated 
2500 people trooped through Indira Gandhi International on 
their way to the Greater Noida Expressway, the main road that 
would carry them out to their hotels on to the venue. The event 
was being held at the India Expo Mart, twenty kilometres out 
of the city, but vital to its economy, because this is where Indian 
companies showcase handicrafts to buyers from all over the 
world. And in the same way, this is where the budding 
roboteers show the world of technology what they can do.

Once the teams had checked in, unpacked and got their 
bearings, they headed over to the three exhibition halls of the 
Expo Mart where they would be competing. The teams who 
would be competing in the Regular and WRO Football categories 
were starting to feel tense after the long journey. The rules of the 

competition meant that they had been asked to take their 
robots to pieces and would have to reassemble them, 
without instructions or help from anyone outside the team, 
the following day. Worse yet, they would have to work to a 
strict time limit and anyone who had failed to rebuild their 
robots the following day would be disqualified.

This explains the atmosphere that was present 
in the halls the following day. The teams in the Open 
Category, which is about presenting their ideas with robot 
models, videos and almost anything else were rehearsing 
in their booths. The Advanced Robotics entrants were making 
sure that their bowling robots had survived the journey. But 
WRO rules meant that the Regular and WRO Football teams 
had to rebuild their robots without even the help of 
explanatory diagrams and wholly from memory. The rule 
is designed to make sure that adults don’t help design 
the robots but, for teams working to a deadline, it meant 
they had to work quickly.

The judges checked their watches and, the teams were told 
to cease work. There was a quick, cursory tour of the tables to 
check that activity had ceased on each table, and then it was 
straight into the business of competition. For the teams, it 
meant that months of hard work were about to come under the 
unblinking gaze of people who had already judged hundreds 
of other eager contestants.
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With a winner duly emerging and the respective robots retiring 
from the field of play, it was over to the awards, where the winners 
and runners up were recognised. It was also the saddest time for 
everyone who took part - the closing ceremony. All the teams who 
took part brought their flags to the stage, but this was 
about togetherness as much as nationality. They posed for 
pictures together, held each other’s flags, and looked forward 
to new challenges to come. For some, this is the end of a chapter, 
but for others, the start of a new one as they began looking 
ahead to Costa Rica in 2017.

For a lot of participants the Monday after the event was the 
time to see some more of beautiful India and take a trip to the 
Taj Mahal. But then it was back home again, taking lots of good 
memories. If you went to the International Final, we hope you
enjoyed yourself whether you won, you were a runner up or one 
of the competitors who made the event what it was, thank you. 
And if you plan to travel to our first tournament in South America 
when we visit Costa Rica, we hope to see you there later this year!

its amazing cuisine and joyful entertainment, everyone got to 
enjoy some beautifully prepared, aromatic food and then 
watch some beautiful Indian dancing and shows.

The following day was all about the serious business of 
competing for prizes. Winners were declared for each age 
group in the Open Category and a winner was found for each 
of the Regular Categories. One team took the prize for the 
most ruthlessly efficient bowling robot after a very closely fought 
contest, but the most noise came from the area where the robot 
football was judged. The nature of the game meant that just two 
teams could contest the final, which was as tense as any game 
at the World Cup and where the crowd were just as emphatic 
as showing their support for their chosen team as the most 
ardent fan. 

the teams are allowed, so every robot has to be fitted with 
sensors that tell it where it is and which way it is facing, as well 
as special adaptations that help it perform its selected function. 
In this category, the intention was to help it steer a cue ball 
towards a set of bowling pins. In the WRO Football event, these 
sensors and adaptations were used to help robot footballers ‘see’ 
the ball and take it into the opposition’s goal. And in the case of 
the Regular Category, to tackle one of three challenges.

These are determined by age group, which is why the 
International Final saw students aged just nine taking part, 
and why the oldest competitor was 25. As Saturday drew to a 
close, the judges in each of the categories made their decision 
as to which teams would go into the final day of competition. 
For some, it would be a very disappointing time, as they had 
come so far and so close only to miss out at the last moment, 
while for others, it was another day to hope and dream of 
being crowned champions.

But the International Final is not about winning. It’s about 
meeting people from all over the world, learning more about 
robotics and all the different areas that feed into it and, just as
importantly, having a lot of fun along the way. This is why Saturday 
always closes with the Friendship Dinner, where everyone gets 
to eat delicious food and meet other teams in an environment 
where the pressure is off and the time spent together is all about 
enjoyment. As the event was in India, famed the world over for 

Each year has a theme, and in New Delhi, that theme was ‘Rap 
the Scrap,’ meaning that students had to think about how to sort 
waste and how to recycle it. This was most in evidence in the 
Open Category where, within the confines of a two metre booth, 
the teams had to explain how they would solve a real-world 
problem relating to the topic. As the judges came over to each 
table, the students became focussed on explaining their solution, 
all the excitement and arguments forgotten. The judges listened 
during each short presentation, made notes and asked questions 
before moving on. 

For the teams, it meant five minutes of doubt and wondering 
what the judges were thinking before cheerfully running through 
the presentations again for family, friends, the other teams and 
even for curious members of the media. While that continued 
late into the afternoon, the Advanced Robotics Challengers were 
getting into gear, often literally, preparing their robots to take 
to the bowling alley. Even though the contestants are older, 
typically students at technical colleges or universities, the 
emotions on their faces were exactly the same as the students 
in the Open Category, focussing on their task. 

As with all the robots in WRO®, the Advanced Robotics 
Challenge robots have to be able to perform wholly 
autonomously. No remote controls or other interference from 

For the results, 
see our table 
on page 41.

Mr. A. S. Manekar
of the National Council of Science Museums

Mr. Sudhanshu Sharma 
of the India STEM Foundation



4140

Country Position Team Name Score Strikes
Chinese Taipei 1st ITC 104 3

China 2nd Dreamcatcher 99 0

Chinese Taipei 2nd NCTU Robotics 98 1

Philippines 4th DYCI Primes 3.0 88 1

China 5th Zero 84 0

Chinese Taipei 6th MUST_ME 79 0

Russia 7th MBF 78 1

Russia 8th Spirit 78 0

Country Position Team Name Points Goals
Chinese Taipei 1st Tendo 3 5

Chinese Taipei 2nd Wings of Storm 3 4

Russia 3rd Fixies 3 10

Greece 4th ROBOSPECIALISTS 3 6
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As Mr Law said in his introduction to this annual report, 
WRO® is all about going on a journey of knowledge together. 
Every team who entered will have had the opportunity to learn 
more about robotics and the many different disciplines that it 
draws on. They can even learn more about themselves and 
what it means to work together. 

For that reason, everyone who took part in this year’s events is 
a winner. The tables below show who was formally announced 
as the team that ended as the leader in each category, and who 
was placed as a runner up. With a matter of seconds or a handful 
of points separating each place, there was an amazing level of 
skill and ingenuity in all the teams, and we look forward to seeing 
them again, along with all the new entrants, later this year.

WRO 2016 results
Everyone who took part in the International Final in New Delhi helped to 
make the tournament our best and most colourful yet. Find out which teams 
won their categories and see how close the others came…
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Country Position Team Name
Thailand 1st PT Green Mindstormer

Malaysia 2nd YC KIDS

Malaysia 3rd THE BRICK MAKERS

Singapore 4th SMART MOVES

India 5th Paper Mate

India 6th PLECOSTOMUS

Philippines 7th Living Stone International School Team

Chinese Taipei 8th Fantasy

Country Position Team Name
Russia 1st Ocean Waste Collector (OWC-2016)

Syria 2nd W-Amerha

UAE 3rd UAE11- J Open

Russia 4th Arctic’s Cleaner

Germany 5th THE MINDFACTORY 

Malaysia 6th BINTULU_HAWKS

Kazakhstan 7th Triangular

Hong Kong 8th Implosion

Country Position Team Name
Malaysia 1st JAAFARINAS

Russia 2nd Nuclear Waste Taker

Japan 3rd Kashii WPC

Japan 4th norn

Thailand 5th THE WINNER 

Syria 6th 3mmerha

Germany 7th Schollibotics 

Greece 8th B.E.A.S.T.
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Country Position Team Name Score Time
Malaysia 1st HL3-B 120 21.68

Malaysia 2nd HL3-A 120 22.65

Vietnam 2nd Viet Robot 01 120 26.91

Thailand 4th DARK HORSE 120 32

Chinese Taipei 5th Madness Robot 120 34

India 6th The Phenomenal Recyclones 120 34.02

India 7th The Smart Recyclones 120 35.03

Japan 8th 3πr 120 63.69

Country Position Team Name Score Time
Russia 1st Tehnopark MPL 120 61.09

India 2nd High voltage  120 84

China 3rd Putian Zhuoying Middle 
School

120 93.44

China 4th Determinant 120 95.93

Mexico 5th Robotix Titan Force 120 102.25

Thailand 6th CHAKKHAM 1 120 104.28

Singapore 7th Team Elpis 120 107.15

China 8th Beijing No.12 High School 115 65.85

Country Position Team Name Score Time
Japan 1st YTHS ORANGE 350 70.03

Egypt 2nd Egypt 1   330 80.25

Syria 3rd Baymax NCD School 310 75.74

Thailand 4th SIT-KA-TAN-YOU 300 55.6

Japan 5th Tezukayama-trinity 300 64.87

Belorussia 6th RB_Volat1 260 64.03

Russia 7th Neighbours 250 81.93

Chinese Taipei 8th We love Taiwan 240 77.69
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When Costa Rica made their bid to become WRO hosts 
at the 2015 International Final in Qatar, they brought 
two government ministers with them to help make 

their case. This showed the judges how seriously the country 
took the event and led to the decision that they would host the 
final in 2017. Since then, it has become clear that this decision 
was very far-sighted.

The Central American country is placed between the 
Caribbean and Pacific on the strip of land that joins North and 
South America. Home to an amazing five percent of the world’s 
total biodiversity and a truly staggering 500,000 species of 
flora and fauna, Costa Rica is a lush, green paradise of jungle, 
waterfalls and endless beaches. 

Just as importantly, 90% of the country’s energy comes from 
sustainable sources and they have a commitment to sustainable 
tourism, making them perfect for the 2017 theme of 
Sustainabots: Robots for Sustainability. Robotics can help the 
world reach its Sustainable Development Goals by looking at the 
environmental, social and economic of human activity and how 
technology can help reduce it. That gives our teams the outline 
for many of the challenges in the upcoming event.

It is being organised jointly by our Costa Rican national organiser 
Aprender Haciendo and the Costa Rican Ministry of Science, 
Technology and Telecommunications. According to its Founder 
and President, Christian Linares, Aprender Haciendo means 
‘learning through doing,’ an idea close to the hearts of everyone 
involved in WRO.

Marcelo Jenkins Coronas, the Minister of Science, 
Technology and Telecommunications has said that 
hosting the event ‘is a great opportunity to show the capabilities 
of Costa Rican human capital and our efforts to promote 
technological development,’ while his colleague Mauricio 
Ventura, the Minster of Tourism is also looking ahead. 
‘It was hard, cross-institutional work to get Costa Rica selected 
as the first country in the American continent to host WRO, 
and it will boost us as a tourist destination as well as creating 
linkages within our technology sector.’

Information on the venue has not been made public yet, but 
it is thought that part of the event may be held outside, taking 
advantage of Costa Rica’s amazing climate and clear blue skies. 
For the host country and for the students who hope to travel 
to the International Final, 2017 promises to be an unforgettable 
year in the history of WRO and the start of a whole new chapter.

When WRO® travels to to Costa Rica later this year, it will mark the first time 
that the International Final has been hosted in the Americas and provide 
an inspiring backdrop for our competitors

Looking ahead 
to Costa Rica
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Become a 
National Organiser
WRO® is always looking for new National Organisers who can help us 
expand into new countries and help us spread the message of robotics 
all over the world. Could that be you?

To experience the excitement of taking your teams to the 
International Final, you need to be a National Organiser 
for your country. The selection process is designed to make  
sure that applicants can fulfil all the responsibilities that come 
with organising a nationwide robotics tournament and 
make sure that all the teams have a positive experience 
of taking part. 

It starts with filling out our application form, 
but in the meantime, here are some of the criteria 
that all National Organisers need to satisfy:

You must guarantee that there will be 
minimum of 20 teams in your first year

Each applicant must be a well-known and 
reputable institution in the country in question

There must be clear ambitions to 
develop and grow the tournament

Applicants need to have experience using robots 
in education, organising competitions and ideally 
organising events with young people

You will need to have close relationships with 
regional or national educational authorities

 If you’re a commercial company, you need 
to apply in partnership with an educational 
organisation and vice versa

Teams need to have easy access to robot 
materials and service parts, perhaps in 
cooperation with an educational material supplier

If you meet these requirements and your application to the 
WRO is successful, you receive a one year trial membership 
that can then be converted into a full membership after a 
successful year with signs of potential growth.

You can send us a message via info@wroboto.org 
for more information.

We look forward to having you aboard!
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