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Daring to challenge the world’s 
top robotics contest 

As we passed through the school’s his-
toric gates, a new prefab building was in 
stark contrast to Osaka Castle tower in 
front of us. Inside the building, about 30 
students were working in groups. Some 
discussing their ideas, some looking at 
computer screens, and some making 
something with Lego blocks. We were in 
the “Tech Lab,” the club room of the 
Otemon Gakuin Otemae Junior and 
Senior High School’s robot science club. 

ceeded again at a green light. When it 
reached its destination, it wagged its tail 
and it stopped. 

Ai-dog is the second model, taking over 
and improving the first model made by 
their predecessors. The tires are bigger to 
go over level differences, the signal rec-
ognition rate increased, and the total size 
is smaller. A quadrupedal robot that can 
climb stairs is also under development 
for testing on public roads shortly.  
Furumoto concluded her demonstration 
by saying, “We aim to create a society 
where everyone can smile.” 

IoT power strips contribute to 
relieving climate change issues 

Two more club members, Iga and 
Minakata have developed an IoT power 
tap that remotely controls the power 
switch and the output to prevent electricity 
waste. Minakata gave us a demonstration 
of controlling the air volume of a fan con-
nected to the tap. 

For the theme of “climate change,” the 
two students discussed how to solve the 
problem many times with their advisor, 
Fukuda-sensei (teacher). Iga, who had 
little experience in robot development, 
was initially like, “I have absolutely no 

Up ahead, a robot made with “Lego 
Mindstorms” carried blocks of various 
colors. Watching it in earnest was a team 
of three people entering the WRO (World 
Robot Olympiad), an international con-
test for autonomous robots. 

“We can’t control the robot during a 
competition, so we have to program all 
the movements in advance,” explained 
club member Nakamura, who is in charge 
of software. “It’s difficult to build effective 
communication so that Nakamura can 
program,” said another member, to whom 
Nakamura replied, “Because I’m asking 
too much.” Another different member 
cuts  in ,  “ We do  fight  sometimes.”  
Exchanges such as this showed us the 
good teamwork of those who aim to 
make a better robot. 

“This year, we want to win first place at 
the WRO Japan and go to the International 
Final,” — I felt the quiet confidence in 
their words. 

An advanced guide-dog robot 
that has inherited the technology 
of their predecessors

Right behind the WRO team, a minia-
ture “city” with features resembling a 

hospital, traffic lights, and roads was 
built, and a dog-shaped robot was sitting 
on top of it. “It’s a guide dog robot called 
‘Ai-dog(*1)’,” said Furumoto, in charge of 
information sharing for  the team. 
“Currently, about 3,000 people in Japan 
need guide dogs, but there are less than 
1,000 available guide dogs. We have devel-
oped this robot to solve the problem.”  

After being activated, Ai-dog asked me, 
“From where to where do you want to 
go?” I answered, “From my house to the 
supermarket,” then it began to move. It 
ran autonomously, following the Braille 
blocks embedded in the road, bypassed 
obstacles, stopped at a red light, and pro-

idea what Minakata is saying” “But I 
made this after doing my research, 
understanding the words, and thinking 
about how I could get them across bet-
ter.” She pointed to the poster that 
o u t l i n e s  t h e  d e v e l o p m e n t  i n  a n  
easy-to-understand manner. 

On the other hand, Minakata, who has 
a wealth of experience in robot develop-
ment, says that he was surprisingly 
“gloomy” as a junior high school student. 
As he developed robots, he gradually 
gained confidence in his skills. “I think I 
was able  to  grow up lo oking at  my 
seniors, who told me that I was ‘better 
than they were’,” he said, looking a little 
embarrassed. 

Sharing information at SDGs 
seminars using robots 

The team lead by Yamamoto, the club 
manager, has been working on the plan-
ning and managing of “Save Our Earth,” 
a seminar to think about the SDGs and 
global environmental issues through 
robots. The large diorama on the floor is 
a model expressing various environmen-
tal problems. Seminar participants can 
operate robots on this model and learn 
about environmental issues by turning 
off the lights in the houses, separating 
plastic bottles from empty cans, remov-

ing garbage from the ocean to clean it 
while having fun. 

The members who created the model 
said they had a hard time making the 
design easy to understand and enjoyable 
for the participants. “This time, we tried 
to build the robot with just a ‘push’ 
action. Children were like ‘Oh!’ when 
they saw the house lights go off with the 
‘push’ button.” The members who spoke 
also seemed to have enjoyed running the 
seminar. 

Participants are not only from Osaka 
b u t  a l s o  f ro m  n e i g h b o r i n g  a re a s .  
Yamamoto said that it was essential to 

spread their activities, not just to develop 
things. She would like to continue devel-
oping programming materials  and 
sharing information after going to uni-
versity.  Miyagawa, the deputy club 
manager, expressed his thoughts on the 
future, saying, “There used to be nothing 
that interested me, but now I hope to get 
a job where I  can use my strengths 
through programming.”

RoboCup Junior Disaster-Relief 
Robots compete using practical 
technology 

One robot moves around the maze-like 
field. Surrounding it are students trying 
“the RoboCup Junior Rescue Maze.” The 
maze resembled a disaster area, and the 
competition is to deliver relief supplies to 
victims as quickly as possible. The shape 
of the maze changes each time, and 
obstacles resembling rubble are placed 
randomly.  “ We program the  maze  
through trial and error so that partici-
pants can pass through any field,” said a 
member in charge of software. “The 
appeal of this project is that you can be 
of use to society while learning technolo-
gies.” 

The only junior high student (2nd 
grade) in a senior high team, Fujimura, 

talked about the charm of cross-grade 
interaction. “I can absorb things from 
senior students ― things that I wouldn’t 
understand if I were with students of the 
same grade.” At first, he was unsure of 
what to expect, but he gradually became 
closer to them as he worked with his 
seniors. Egawa, the team leader, added, 
“It is an education method in which 
seniors teach juniors instead of teach-
ers.” 

 Over in RoboCup Junior, where the 
competition is in practical technology, 
Otemon has many strong rival schools. 
“Schools that have processing facilities 
can build full-scale metal robots. We 
can’t beat them with power (equipment), 
so  we comp ete  with programming 
(knowledge).” In his remarks, we could 
feel his pride and belief that he would 
not lose to them with software. 

Oil spill recovery robot developed 
in collaboration with a private 
company 

At the back of the room, a pure white 
machine caught our eyes. It looked like a 
water wheel, different from other Lego 
robots. It was an oil spill recovery robot 
developed by Egawa and Kuratomi. 
Kuratomi said, “We started developing 
this robot after the oil spill accident in 

Mauritius.” The idea of recovering oil 
spills by combining water purification 
agents manufactured by a company they 
met through club activities and robot 
technology was born. 

The mechanical model the two stu-
dents invented, the “pure white water 
wheel,”  was prototyped using a 3D 
printer. To get prototype funds, they 
applied for a grant from a foundation 
that supports technological develop-
ment.  “It ’s  not  unusual  to lo ok for  
supporters by ourselves,” said Egawa. 
“Fukuda-sensei also tries to look for one 
for us, but basically, we do it ourselves 
and give a presentation to potential sup-
porters.” 

What I’m most happy about is 
seeing my students grow 

During the interview, the advisor, 
Fukuda-sensei, left all the explanations 
to the students and never cut in. The stu-
dents also spoke freely and conveyed 
their initiatives in their own words. 
Fukuda said, “The students who partici-
pate in the competitions give electrifying 
presentations.” But, he added, many of 
them wanted to join an athletic club but 
couldn’t or are a little withdrawn. “I am 
most happy when I see these children 
grow up and the lights switches on in 
them. That’s what keeps me doing this 
job,” he smiled. 

*1: The name of “Ai-dog” derives from the meanings of supporting the owner’s eyes and being close to the heart to support the mental aspect (i.e., “love” in Japanese). 

Three students challenging the global robotics contest, WRO, are all known as “the strong ones” who 
have won top prizes in past competitions. From right to left: Nakamura, Nishizumi, and Shimizu 

Students set their theme and work together on the “robot project.” 

Guide Dog Robot “Ai-Dog” that automatically runs to a voice-directed destination 

The Robot Science Club at the Otemon Gakuin Otemae School has gone beyond the boundaries of school club 

activities to realize many full-scale “robot projects.” Their activities cover a wide spectrum, winning prizes at 

international robot contests, developing robots that solve social problems, and providing robotics education to 

local people. The students set their themes, work together to solve problems, and spread information, and out-

side parties have evaluated their e�orts highly. The club has also registered for the “Co-Creation Challenge,” a 

TEAM EXPO 2025 program promoted by the Japan Association for the 2025 World Exposition in preparation 

for Expo 2025, Osaka, Kansai, Japan. We will introduce the unique initiatives of these junior and senior high 

school students working to “create a better society through robot development.” 

Members of the Robot Science Club at Otemon Gakuin Otemae Junior and Senior High School 
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supporters by ourselves,” said Egawa. 
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porters.” 

What I’m most happy about is 
seeing my students grow 

During the interview, the advisor, 
Fukuda-sensei, left all the explanations 
to the students and never cut in. The stu-
dents also spoke freely and conveyed 
their initiatives in their own words. 
Fukuda said, “The students who partici-
pate in the competitions give electrifying 
presentations.” But, he added, many of 
them wanted to join an athletic club but 
couldn’t or are a little withdrawn. “I am 
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Otemon Gakuen Otemae 
Junior and Senior High School 
Robot Science Club 

The club started in April  2014 with six 
members from junior and senior high 
schools and teacher Tetsuya Fukuda as an 
advisor. In 2020, the club registered for the 
“Co-Creation Challenge,” a TEAM EXPO 
2025 program, with a “robot development 
project for solving SDGs by young people in 
Osaka.” 

A video of the clubs “WRO2019 Otemon 
Challenger” (Advanced Marine Debris 
Recovery Robot) presentation can be seen 
at the following link (YouTube): 
https://www.youtube.com/watch?v=21R_0-S
NZ8s

PROFILE

The IoT power strip (left), which prevents electricity waste by remote control of devices like 
cellphones, won the best prize in the open category at the WRO Japan 2020. This project also 
contributes to achieving the SDGs. 

Club members and the handmade dioramas that members used in the “Save Our Earth,” a 
seminar that helps people understand the SDGs and global environmental issues through robots 

The “RoboCup Junior” team, where seniors 
and juniors work together to compete with 
programming skills 

Mr. Fukuda, the advisor, watches over the students. 

The oil spill recovery robot developed using a water purification agent produced by a company they 
met: They bought the 3D printer for the prototype with grant money. They created the robot 
through trial and error, seeking opinions from university professors and private companies. 
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initiatives and their application to other communities facing similar problems 
in order to achieve the Sustainable Development Goals (SDGs).  

Robot development activities aimed at solving SDGs 
issues based on design thinking 

Otemon Gakuin Otemae Junior and Senior High School Robot Science Club

https://www.jst.go.jp/sis/co-creation/sdgs-award/

Next Generation Awards 

Junior and senior high school students, the 
future society players, proactively and coop-
eratively think over the causes and solutions 
of social issues such as the SDGs and 
develop robots to solve them. 

Development of secondary battery 
using magnesium and iodine 

Fukushima Prefectural Fukushima High School 

High school students in Fukushima 
Prefecture,  who have been taking 
energy issues personally, created an 
inexpensive and safe secondary battery using magnesium and iodine, 
extractable from seawater. 

National Agriculture and 
Food Research Organization (NARO) 

Excellent Practice Awards 

NARO developed an ICT-based water supply and 
drainage management system for paddy fields, “WATARAS,” and a 
regional agricultural water distribution management system, “iDAS.” It 
also proposed flood damage reduction technology using paddy fields. 

Optimizing regional water use through 
ICT-based paddy management 

Protecting satellites that support people’s daily lives 
from space debris to realize a sustainable society 

Japan Aerospace Exploration Agency(JAXA) 

JAXA developed “RABBIT,” a risk analysis app 
that helps quickly, safely, and appropriately avoid 
collisions with space debris. The app is provided 
free of charge, contributing to the conservation of the space environment. 

Utilization of unused local resources by 
veterinary science and forestry 

Pine Grace 

Pine Grace developed creams and other 
products for livestock and pets by effectively 
using leftover wood from the forests of Sakhalin spruce, the “tree of 
Hokkaido.” It also contributes to the creation of jobs in the region. 

Cross-Institutional initiatives to spread “gabion basket technology” that 
balances disaster prevention and environmental aspects 

Kochi University, Shizuoka Institute of Science and Technology, University of Miyazaki 

The universities focused on the traditional civil 
engineering technology “gabion basket” and 
scientifically verified it through cross-institutional 
research. The results have been used to promote the 
spread of the technique in Japan and overseas. 

MEXT Minister Award 

Development of “Daredemo Piano® 
(The Auto-Accompanied Piano)” — 
Universal use for people 
with disabilities to the elderly 

The COI Cites, Tokyo University of the Arts 

Accompaniment and pedals 
follow the melody played by 
a single finger ― The COI 
developed a piano with an 
automatic accompaniment 
function that allows anyone 
to play brilliantly. It has a 
wide range of applications, 
including education for chil-
dren with disabilities and 
improvement of  senior  
citizens QOL (Quality of Life). 

Development of global 
warming-responsive species and 
sustainable production of salmon 
roe through recirculating 
aquaculture of cherry salmon 

JST President Award 
Smolt, Inc., University of Miyazaki 

Based on the research seeds of 
Miyazaki University, Smolt inde-
pendently developed heat-tolerant 
cherry salmon seeds. It realized com-
plete recirculating aquaculture with 
the local community, aiming for 
sustainable production of fish meat 
and fish eggs. 

JST supports the Sustainable Development Goals 

sdgs-award@jst.go.jp
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