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From the 7th to the 21st of July 2018, 

The Laboratory of Robotics (Faculty of 

Electrical Engineering, University of 

Ljubljana) organised a professional field 

excursion to Japan. 

Its purpose was to build familiarity and 

learn from Japan's robotics 

representatives, and to also strengthen 

our relationship with Japanese 

companies and educational institutions. 

This report includes students' 

observations of the visited 

manufacturing facilities (Yaskawa, 

Fanuc, Daihen, Mitsubishi Electric), 

universities and research institutes 

(University of Tokyo Nagoya University, 

ATR Institute, Osaka, University of 

Yamanashi), as well as certain sights and 

landmarks. 

It should be mentioned that in 

companies and some laboratories taking 

photographs was allowed only in 

designated areas. Due to this reason, we 

also do not have any photo material for 

this presentation.  

 

 

 

Image 1: Map of the places visited. 

 

In attendance were 18 students of 

robotics in up to the 5th year of their 

master's studies, accompanied by prof. 

dr. Marko Munih, head of the Laboratory 

of Robotics, Miran Č. Skender, the 

former ambassador in Tokyo, and Rie 

Kotari, who assisted and guided us 

throughout the excursion. 
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7th – 8th of July 

 

Image 2: Posing before departure from Franjo Tuđman Airport Zagreb, Croatia. 

 

9th of July 

University of Tokio 

Founded in 1877, the University of 

Tokyo is the oldest and largest of Japan’s 

national universities. 

 

Image 3: Group photo in front of the University of 
Tokyo. 

Welcomed by prof. Nakamura from the 

Department of Mechano-Informatics, we 

were presented some of the fascinating 

research projects being done by the 

department's PhD students and staff. 

 

Image 4: The presentation by prof. Nakamura. 
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Image 5: History of robotics in Slovenia, presented by 
prof. Munih, proved informative for both audiences. 

The main focus of prof. Nakamura's 

laboratory are robotics, dynamics and 

control, with example in muscle-skeletal 

modelling and humanoid robotics. 

One of such projects, which we were 

able to see in more detail, was the Hydra 

robot. This humanoid robot, 183 cm tall 

and weighing 200 kg, built from scratch 

in the laboratory uses oil-based 

hydraulics and runs on multiple pumps.  

The second project was presented in the 

Cyber Behaviour studio, where motion 

capture systems are being researched.  

In particular, we were shown the 

markerless motion detection system, 

based on deep learning and still in active 

development. 

 

Image 6: Inside the Cyber Behaviour Studio. 

 

 

University of Yamanashi 

We moved from Tokyo to Kofu, where 

the University of Yamanashi is located. 

We received a warm welcome, with an 

overview of the university and their 

research presented by prof. Terada. 

Student presentations had been 

prepared in several laboratories. We 

first saw a voice-operated robot for 

complex cell operations with three 

micro manipulation pipettes. Two 

pippetes are operated through haptic 

interfaces, while the third uses voice-

control for contactless positioning. 

In the second laboratory we learnt that 

the Yamanashi region is known for 

exporting peaches to China and other 

Asian countries. The fruit needs to be in 

good condition, without pest-inflicted 

damage, before being sent from Japan, 

which prompted research in robot-

assisted quality assurance. 

 

Image 7: Checking peaches for larvae with the robot-
assisted x-ray inspection system. 

The revolutionary SCARA robot was 

created at the University of Yamanashi 

in 1978 and we had a chance to see one 

of the very first prototypes. The students 

presented the precision and speed of its 

4-axis robotic hand. 
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Image 8: SCARA robot prototype. 

Afterwards, prof. Terada, whose work 

focuses on medical systems, robotics 

and mechanical design, explained the 

development of a non-backlash reducer 

with rolling balls instead of gears, which 

can be used for joints in robots.  

In the last laboratory we visited, the 

students presented the wearable knee-

motion assistive robot, intended for 

step-movement correction after knee 

replacement surgery. The assistive 

robot, increasingly vital to the growing 

numbers of the elderly in Japan, is 

comprised of several joint-movement 

mechanisms and various sensors. 

 

Image 9: We had the chance to try out the assistive 
robot for ourselves. 

Lastly, the president of the university 

prof. Shinji Shimada thanked us for our 

the visit and invited us to food and 

beverages with the students of 

Yamanashi. 

 

Image 10: The president and student representatives 
of the University of Yamanashi. 

Their research, habits and student life 

were the prevalent topics of our 

pleasant conversations and the 

conclusion of our visit. 

 

Image 11: Group photo with the students of 
Yamanashi. 
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10th of July 

FANUC 

 

Image 12: Fanuc HQ is located in the near vicinity of 
Mt. Fuji. 

 

Image 13: Model of the FANUC site facilities. 

 

Image 14: FANUC show room. 

 

 

 

 

 

Image 15: The industrial robot with the highest 
carrying capacity in the world. 

In addition to the photos shown, we also 

saw a servo motor factory, a robot 

factory, where new FANUC robots are 

being manufactured by other FANUC 

robots, a quality control center and a 

repair center in which support for all 

their products is provided, regardless of 

their age. Unfortunately, taking photos 

in those areas was prohibited. 

 

Image 16: Group photo with dr. Yoshiharu Inaba, 
company CEO in the middle. 
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11th of July 

Nagoya University 

 

Image 17: Group photo at the University of Nagoya. 

When visiting Nagoya University, we 

were first taken to the Laboratory for 

bio-robotics and biomedical 

engineering, headed by prof. Arai. Their 

research focuses on small-scale 

intelligent systems, based on MEMS 

(micro-electromechanical systems) and 

nanotechnologies, aiming to improve 

our quality of life with robotics and 

biomedical applications. 

 

Image 18: They first presented a skeleton with 
replications of human tissue such as the brain, veins 
and eyes, used for testing operations and various 
simulations. 

In the laboratory itself, we were shown 

examples of on-chip robotics, which 

measure stiffness of cow cells to 

determine chances of fertilization. 

 

We also saw a system of lasers and 

lenses that is used to manipulate cells in 

a plane, and a force-sensitive sensor 

with high resolution and a wide range of 

operation. The sensor was built into a 

chair, measuring the heartbeat of 

whomever sat upon it. 

Afterwards, in the Intelligence and bio-

mechatronics laboratory, we saw a 

Toyota HRS robot that was operated 

with an Oculus and a joystick. The 

purpose of this research was to create a 

control system to operate the robot from 

an otherwise incapacitated position. 

 

Image 19: Setup for a trial of the Toyota HRS system. 

After that, they showed us a model of an 

exoskeleton that could be controlled 

with a finger through a controller fixed 

on a clutch and a six-finger system, 

where the artificial sixth finger on the 

left hand is being controlled with a 

thumb on the right hand. 
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Image 20: Biped used to imitate the finger-operated 
exosketelon. 

Lastly, we saw their new tele-operation 

robot, which can perform delicate brain 

operation through the nasal orifice and a 

KUKA robot that would pick up items 

from a can. 

 

Image 21: Presenting the tele-operation robot. 

Toyota Commemorative Museum, 

Nagoya castle 

Nagoya is also the town of Toyota. For 

this reason, we made an afternoon visit 

to the Toyota Commemorative Museum 

of Industry and Technology that guides 

visitors on a tour from the textile 

machine pavilion, in acknowledgment of 

Toyota’s inception, to the Mirai, a 

prominent achievement in the car 

industry of the future. 

Afterwards, the Nagoya castle added 

new impressions to Nagoya’s history. 

 

Image 22: Toyota Commemorative Museum of 
Industry and Technology, car assembly with robots. 

 

Image 23: Toyota Mirai, the future of the mobility. 

 

Image 24: Nagoya castle has recently opened  the 
completely renovated Homunaru palace to the public. 
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12th of July 

Mitsubishi Electric 

Mitsubishi Electric is a Japanese 

multinational company known for the 

manufacturing of electrical equipment. 

We visited Mitsubishi Electric in Nagoya, 

where they presented their work and 

took us on a factory tour. 

 

Image 25: Mitsubishi facility in Nagoya. 

 

Image 26: Group photo in the lobby of Mitsubishi 
Electric. 

We were first introduced, through 

videos, an auditory presentation and a 

mock-up demonstration, to the concept 

of e-Factory; a concept of integrated 

automation to improve upon efficiency, 

reduce costs and increase the overall 

productivity. 

 

What followed were tours of the 

Programmable Logic Controller and 

Servo Motor factories, where they 

showed us their technology and highly 

automated production. 

 

Image 27: PLCs on display at the FCC. 

At the end of our visit, we were shown to 

the FCC (Factory Automation 

Communication Center), where 

Mitsubishi industrial products like PLCs, 

servomotors and robots, were presented 

in various applications. 

 

Image 28: A demonstration of synchronous multi-
motor operation, with rotational speeds up to 5000 
rpm. 
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13th of July 

ATR 

ATR (Advanced Telecommunications 

Research Institute International) is a 

private company focusing on fields such 

as neuroscience, daily-life-assisting 

robots and wireless communication. 

In particular, the laboratories of Hiroshi 

Ishiguro are widely known. Studying 

interactions between humans and 

humanoid androids (robots with 

human-like physique and appearance), 

they also dabble in robot art and theatre. 

On our visit, we were able to see some of 

their world-famous projects ourselves. 

 

Image 29: Erica is a humanoid robot intended to 
converse normally with humans. She has some basic 
artificial intelligence and limited movement of the 
torso and head. The 20 degrees of freedom in the 
latter allow her to blink and perform simple facial 
mannerisms. 

 

Image 30: Geminoid F (the term applies to humanoid 
androids imitating the appearance of a living person) 
is Hiroshi Ishiguro's first humanoid copy of himself. It 
is tele-operated, easily controlled  from a remote 
location, with the purpose of providing a more 
personal interaction with a distant person. 

 

Image 31: Robovie's objective is to provide services in 
daily life, like helping the elderly when shopping, 
giving information to tourists, presenting leaflets to 
customers and similar tasks. 
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Image 32: At ATR, they are also developing robots, 
robot actuators and algorithms for robots that will 
eventually participate in sports like basketball and 
rollerskating. 

In the lab of dr. Hagita, we experienced 

social interaction between a robot and 

the people on the street. Dr. Uchibe, of 

the Department of BRI (brain-robot 

interface), presented us his work on 

reinforcement learning, while dr. Takai, 

dr. Maeda, and dr. Ishihara presented 

their work on an upper-limb exo-

skeleton, as well as a hydraulic robot. 

 

Image 33: Group photo in the lobby of ATR, taken at 
the end of our visit and before heading off to Nara. 

Nara 

Not far from the facilities of ATR lies 

Nara, the first capital of Japan – home to 

many scenic and historical sites of 

importance. 

 

Image 34: More than 1200 deer are roaming freely 
through the town and park. Some deer have learnt to 
bow in order to receive a snack from people. 

 

Image 35: Tōdai-ji temple is a Buddhist temple 
complex with the world's largest bronze statue of the 
Buddha. 
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14th of July 

Hiroshima 

On day 6 of our excursion, we visited 

Hiroshima where we saw the A-Bomb 

Dome, which was the building closest to 

the hypocentre of the explosion. 

 

Image 36: The A-Bomb Dome. 

We walked across the river to the 

Hiroshima Peace Memorial Park, which 

is dedicated to the victims of the 

bombing. 

 

Image 37: The memorial cenotaph, holding the names 
of all the people killed in the bombing, within the 
Hiroshima Peace Memorial Park. 

 
Image 38: Wrist watch stopped at the time of the 
explosion. 

 

 

Continuing our tour of Hiroshima, we 

visited the museum, where we were 

acquainted with the details of nuclear 

bombs, as well as the consequences of 

nuclear warfare. 

 

Miyajima 

 

Image 39: The torii gate of Miyajima. 

After the tour of the museum we headed 

to Miyajima – a small island near the city 

of Hiroshima. It is most famous for its 

giant torii gate, which at high tide seems 

to float on the water. 

 

Image 40: While on Miyajima, we also visited the 
Itsukushima Shrine. 
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15th – 16th of July 

In Kyoto we saw the Fushimi Inari 

shrine - famous for hundreds of torii 

gates donated to the god of rice and 

patron of business. 

 

Image 41: Torii gates near the Fushimi Inari shrine. 

We continued to Arashiyama, a street 

through the bamboo forest that leads to 

the Tenryu-ji temple and bridge. 

 

Image 42: Bamboo forest near the Tenryu-ji temple. 

 

 

Image 43: The outside of Tenryuji. 

Our tour of Kyoto continued to the 

Kinkakuji, also known as the golden 

pavilion, and Nishiki market located 

closely near the Gion district, where we 

took part in Gion festival's procession. 

 

Image 44: The colourful Nishiki market. 

 

Image 45: The golden pavilion. 
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Image 46: Gion festival procession on the streets of 
Kyoto. 

 

17th of July 

Daihen 

On our 9th day in Japan we visited 

Daihen at their Rokko Production Plant. 

The Rokko plant a base for their welding 

and mechatronics business. 

 

Image 47: Group photo in front of Daihen's Rokko 
production plant. 

 

Image 48: Welding inverters in the showroom. 

At first we were shown around the 

Daihen showroom, where we saw the 

latest welding inverters, as well as the 

various torches that they have to offer. 

The centre of the room was used to 

display many examples of welded 

components and techniques. 

 

Image 49: A variety of torches on display. 

We then moved on to the demonstration 

room, where we saw 3 different 

demonstrations: multiple robots 

performing welding in sync, high 

current welding and synchronous-feed 

GMA welding (which has very low 

amounts of spatter).  
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Image 50: Daihen robots demonstrating synchronous 
welding. 

After that we were shown where they 

provided training on the latest 

technologies. Participants can learn on 

actual equipment. 

 

Image 51: Training site of the latest welding 
technologies. 

They then led us through almost their 

entire robot assembly production line; 

complete from raw casts to finished 

products. 

 

Image 52: Semiconductor robot from Daihen 

 

Osaka aquarium Kaiyukan 

During our stay in Osaka we took some 

time to visit the nearby aquarium, aside 

from visiting Daihen and Osaka 

University. 

The aquarium has 8 floors with the main 

aquarium in the center, which is 9 

meters deep. The latter's theme is based 

on the Pacific ocean and is home to 

whale sharks, the largest living fish. 

 

Image 53: Some of the fish in the Pacific ocean 
aquarium. 

Combined with the rest of the 

aquariums under Kaiyukan, there is a 

total of 30000 creatures from 620 

different species on display. 

Some of the larger aquariums house 

dolphins, penguins, tropical fish etc., 

while the smaller aquariums are home 

to spider crabs and other deep-sea 

species. A special room is dedicated to 

jellyfish and another to different 

oddities of the sea – including a fish with 

four eyes, a fish which has developed its 

fins in the shape of a fingered hand and a 

fish that looks like a rock.  

Lastly, after hours necessary to see the 

whole aquarium, we were able to pet 

some catsharks and rays. 
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18th of July 

University of Osaka 

On our visit at the University of Osaka, 

we were introduced to several of its 

laboratories. 

We first saw a great number of 

humanoid robots on display, ranging 

from androids with facial movement 

capabilities to robots playing football 

and participating in RoboCup 

competitions. They were developed by 

the Laboratory of Emergent Robotics 

under prof. Asada. Through its research, 

it aims to understand how increasingly 

complex cognitive processes develop in 

natural and artificial systems and how 

they emerge through interaction with 

the environment. 

 

Image 54: The Laboratory of Emergent Robotics has 
developed many humanoids to date. 

We continued to the Motor Intelligence 

Laboratory, led by prof. Sugihara. The 

laboratory, which focuses on the 

research of human and humanoid 

motion with a background in mechano-

informatics, presented examples of 

several mechanisms, including a knee-

joint mechanism, bipeds and walking 

simulations. 

 

Image 55: The Motor Intelligence Laboratory's work 
includes the use of custom simulations. 

At the Dynamical Systems Control 

Laboratory, led by professors Osuka and 

Sugimoto, we were shown a variety of 

passive and unconventional robot 

walkers, as well as robots which mimic 

animal movement, examples being a 

centipede and a fish. The laboratory 

studies the control of various dynamical 

systems, which often includes the 

construction of new designs. 

 

Image 56: Passive walkers and a centipede robot, 
shown at the Dynamical Systems Control Laboratory. 

The research of prof. Hosoda's Adaptive 

Robotics Laboratory, which we saw 

next, is based on the hypothesis that 

adaptive intelligence (relating to motion, 

specifically) of biological beings can be 

demonstrated and explained through 

robot designs. As we were able to see, 

their robot walkers made use of artificial 

pneumatic muscles and certain passive 

elements, which are adaptable enough 

to allow the walker's stability. 
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Image 57: Transparent synthetic foot, an example of a 
passive, yet adaptable element. 

We proceeded to the laboratory of prof. 

Harada, belonging to the Robotic 

Manipulation Group. It is a new 

laboratory, conducting research on arm 

and hand manipulation of robots, among 

others. Their research is approached 

from both an academic and a practical 

point of view; specifically, the 

presentation included examples of 

industrial robots in object localisation, 

pick-and-place tasks and assembly. 

 

Image 58: An exemplary robot, used by the Robotics 
Manipulation Group for their research. 

Finally, we were presented the objective 

of the Intelligent Robotics Laboratory; to 

develop new technologies based on 

computer vision, robotics and aritificial 

intelligence and further the value of 

human-robot interaction. As it is led by 

prof. Ishiguro, it was of little surprise 

that we were to meet his humanoid 

double a second time. We were also 

shown a demonstration of how two 

robots can be used in human-robot 

interactions in attempt to alleviate the 

human response and make the 

conversation seem more casual. 

 

Image 59: Geminoid of prof. Ishiguro with a humanoid 
of minimal design. 

 

Image 60: Group photo with the geminoid of prof. 
Ishiguro at the University of Osaka. 
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19th of July 

Yaskawa 

Yaskawa is a multi-billion dollar 

corporation that excels in robot 

manufacturing. 

 

Image 61: Sight on arrival at Yaskawa. 

An impressively high crystal statue 

greeted us upon arrival, conveying the 

prestige and elegance of the hall. We 

were then led to Yaskawa's very own 

history museum. 

 

Image 62: The building, which serves as the museum. 
There we briefly learnt about the rich history of 
Yaskawa's past. 

 

 

Image 63: In 1917, Yaskawa was the first to introduce 
the electric motor to Japan. 

 

Image 64: Yaskawa's most known product from 1977, 
the MOTOMAN-L10, which was Japan’s first all-
electric industrial robot. 

 
Image 65: An old vision of Yaskawa's smart factory – 
today’s reality. 
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Introduced were founders of company, 

Yaskawa motor history, about their first 

electrical robot and about word 

mechatornics. 

We proceeded towards the Mirai-kan 

Innovation Centre, the main purpose of 

which is to educate and inspire the 

younger audience of Japan, which is 

gradually losing interest in technology. 

Oru particular interest was directed into 

more than 10 various experiments, in 

some of them also cooperated our 

members. 

 

Image 66: A robot performance at the Innovation 
Centre. 

In sequence we taook a closer look at 

Yaskawa's production line factory 1 and 

factory 2, where small-size industrial 

and robots used in clean environments 

are being manufactured. Aside from the 

fully automated line, they retain a line 

for manual workers only. 

We were also introduced to the 

engineers, who developed their first 

collaborative robot, the HC10. They gave 

us insight into their work and helped us 

with specific problems, for which we 

lacked the information to solve back 

home. 

 

Image 67: Yaskawa pharmacetical industry robot. 

 

Image 68: One of Yaskawa's investments is also an 
exoskeleton robot for paraplegics. 

 

Image 69: Group photo with Yaskawa's engineers and 
representatives, taken at the end of our visit. 
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Meeting prof. Ivan Godler 

At the end of the day, we met with prof. 

Ivan Godler, a past professor of robotics 

at the University of Kitakyushu, who has 

now lived in Japan for close to 30 years. 

He kindly invited us to dinner, where we 

had opportunity to talk to him about his 

life in Japan and his work as a professor. 

 

Image 70: Group photo with prof. Ivan Godler (second 
row from the back, second from the right). 

 

20th of July 

The day was marked by a long train ride 

on our way back to Tokyo. We spent the 

remainder in Akihabara, a hub for 

electronics and a cultural centre for the 

fans of Japanese entertainment media. 

 

Image 71: The streets of Tokyo. 

21st of July 

Tokyo revisited 

On the last day of our journey, before 

departing for Ljubljana in the evening, 

we went to see some Tokyo attractions. 

 

Image 72: In the morning, we visited the Hongwan-ji 
Buddhist temple. 

Image 73: Some enjoyed the pleasant sight of various 
bonsai trees. 

 

Image 74: We continued to the Tokyo fish market, 
where tuna auctions are held every day. It is the 
biggest fish and seafood market in the world, 
consisting of an indoor and an outdoor market. 
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Image 75: Skytower Tokyo scenery. 
 

Image 76: At the end, we visited the Hōzōmon 

Buddhist temple. 

 

22nd of July 

 

Image 77: Final group photo in front of the Franjo Tuđman Airport in Zagreb, Croatia. 

 

With our arrival in Zagreb, the excursion came to an end. Grateful for all the memories 

and deeper knowledge that came from our experiences at Robo-Japan 2018, we finally 

headed home to Slovenia. 

 

 




