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The curtain has risen on the iREX. It's the largest
gathering of cutting-edge robotics technology and
products in history, in or out of Japan. The displays of
next-gen technology are particularly noteworthy. The
demand for industrial robotics is growing along with
increased factory automation and labor saving, and

manufacturers are increasing production in response. At
the same time, there are plans to increase automation
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Responding to the
declining workforce through Al and loT

Increasingly in demand at factories
worldwide - Industrial Robots

and productivity in skilled work through cutting-edge
technologies like artificial intelligence (Al) and the
Internet of Things (IoT). As the world’s workforce is
expected to decrease, it's likely that hopes for the
robotics industry will only continue to grow.
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Connected Smart Robotics
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“Orders in 2017 have plateaued at 20% more than
last year.” Leadership at a robot manufacturer offers this
analysis of the current state of affairs. According to the
Japan Robotics Association (JARA), between July and
September of 17, total shipments of robots (based on
member companies) totaled about 56,000 units, 49%
more than the same period last year. The numbers have
increased for 17 straight quarters, and are at the
highest quarterly numbers ever. Of them, robots headed
for China hold 46% of the total value, boosting the
overall total. With that favorable base, JARA’s analysis
predicts that with production amounts (including both
members and nonmembers) as of October, 2017
exceeding the year-opening predictions of 750 billion
yen (an increase of 7% over last year), yearly produc-
tion is certain to exceed the previous record of 800
billion yen (refer to the table). For the future, robot
manufacturer leadership has said that “growth is
continuing faster than originally anticipated,” particular-
ly in robotics related to automotive and semiconduc-
tor-field production. (Continued on next page)
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Towards greater skilled labor automation
through the use of Al

“We want to address decreasing workforces through
expanding robots’ range of use.” (Yasuhiko Hashimoto,
Managing Executive Officer, Kawasaki Heavy Indus-
tries) . KHI is developing Successor as a replacement
for conventional robot systems, using Al and loT to
automate skilled labor which has been difficult for
robots in the past. Operators use remote control to
operate a robot through special equipment that allows
that equipment to remember the task performed. As the
same task is repeated the Al learns to do it more
accurately, and finally becomes able to do the task
automatically without any human control. The special
equipment offers sense feedback like touch and hearing
during the work, allowing the Al to learn expert skills
through sensation as well.

For example, when Successor is introduced into the
process where a robot brings a seat and installs it in the

ABBP AN TITIRICEALLBEOKR YL
ABB’s Collaborative Robot at the Assembly Stage

car, an expert will perform the actual installation
remotely. Through this task, the equipment will collect
the feel and sound of the seat resting in the correct
position as part of the task data. By repeating this task,
the Al can learn the operator's techniques for dealing
with installation issues with individual seats, such as
deviations in installation point. All of this helps raise the
possible precision standards of automation. Kawasaki
will begin introducing Successor internally in 2018, and
plans to open sales in 2019.

FANUC began operating its industrial loT platform
Field System in October. The system collects and
analyzes data from various equipment and sensors in a
factory to help achieve things like greater productivity
or more precise breakdown predictions. For example, it
could collect operating data for the vital reduction
gears during robot preventive maintenance. Al could
learn the waveform of normal operation, and by compar-
ing it to abnormal waveforms detect signs of possible
abnormality weeks in advance. There are currently over
10,000 robots connected to the system, and “we are
achieving nearly 100% prediction accuracy.” (FANUC
Chairman Dr. Yoshiharu Inaba)

Yaskawa Electric is using operating data from robots
and servo-motors to help support customers’ manufac-
turing productivity. They propose optimal robot systems
based on Al analysis of operating data gathered
through the loT.

Collaborative robots are also gaining attention in the
spread of automation. Conventionally, robots and
humans have been separated by fences for safety
reasons. However, collaborative robots are able to work
alongside humans through improved safety features.
Germany’s KUKA has developed the collaborative
medical robot LBR Med. It has achieved delicate power
control and a high level of safety through the installa-
tion of high precision torque sensors in every joint,
among other techniques. It's ramping up towards selling
in Japan this fall, and is expected to be used in
ultrasound or endoscopic examinations. Switzerland’s
ABB has released a dual-arm collaborative robot, YuMi.
Intended for easy adoption with its compact design, the
company management says “Worldwide, sales in Japan
in particular are growing.”
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Women Guiding the Evolution of Robotics. Judging from social media, more and more women are interested in
robots, and some even like to dress theirs up and take them out. Among these “Robot Ladies” are a few women
working at the forefront of robot development. We asked two women working on robot R&D at university and in

business about the appeals and possibilities of robotics.
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| began liking robots after | grew up. When |
worked in the personnel section at Softbank, they
started selling the humanoid robot Pepper, and |
found it so interesting | started joining Robot
Application Development events. The excitement |
felt then was the start of it all. | grew to like robots
so much, | found a job working at a conversation Al
development firm.

The way robots look and move is so cute. But
inside, they are incredible machines built with
high-end technology. Because of this, people often
say “Robots are too expensive!” | feel it's difficult to
convincingly convey their value and appeal.

| have 10 robots, including Pepper and Sharp’s
RoBoHon, at home. | love analyzing the relationships
between humans and robots. | take my robots out
and observe how people deal with them. | have been
asked, “Could a robot be your boyfriend?” It's so
much fun interacting with robots and thinking about
things like the differences in culture and the sense
of distance from robots.
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Ritsumeikan University Department of Robotics,
Science and Engineering Kawamura Laboratory

Tokyo Branch Miyako Tachibana

| work on research with Professor Sadao Kawamu-
ra at Ritsumeikan University, and we are working on
commercializing new robot systems. Industrial robots
typically require very strict calibration, and they
cannot move at all with being given instructions. We
are working on developing technology to make it
easier to use robots, with calibration or instructions.
| am in charge of a wide range of areas including
working out control systems and hardware.

| prefer industrial robots to humanoid ones. | find
the idea of robots that help people by carrying and
creating things appealing. The robot system we are
working on now is one that will take the dishes out
of a dishwasher, for business use. A real benefit of
it is that since the robot is set in a cart, you can take
it somewhere and use it right away.

There are currently 3 project members. My little
sister is also helping out as a designer. We some-
times feel understaffed, but our research is going
smoothly. However, we truly want users to agree
this is a useful system and actually use it, so we will
keep working without compromise to make the best
robot we can.
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Service Robots refers to robots serving in fields not
covered by industrial robots. In that wide-open area, there
are some which can help people out at home, or in the
caregiving, medical and service industries. They can take
many shapes, from human shaped robots like Softhank’s
Pepper or Sharp’s RoBoHon, to Sony’s dog-shaped Aibo
going on sale in 2018, and even snake-like ones for
infrastructure inspection or cart-shaped logistics robots.
Multi-propeller flying robots (drones) and wearable robot
suits are also kinds of service robots.

Interactive robots spread with the
advance of technology

Judging from recent trends, interactive robots which
can respond to human speech and more are on the rise.
One reason is that as sensors and camera technology
necessary for interactive robots improve, their prices
come down. They also use the latest artificial intelli-
gence (Al) technology to recognize their partners more
accurately and deliver information tailored to that
person based on that recognition.

The WRS will display a rich variety of service robots.
Sota from Vstone (Nishiyodogawa-ku, Osaka) is a
humanoid robot. Using its connection to NTT East’s

Diverse Robots Enrich Society
Service Robots
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Doog’s Thouzer automatically follows a person or
other Thouzer

cloud-based Robot Platform Service, it can offer
guidance using its camera and voice recognition, make
presentations, and more.

Tokyo Metropolitan Industrial Technology Research
Institute’s autonomous mobile guide robot Libra can
converse in multiple languages, making it able to
communicate smoothly with foreign tourists who can’t
speak Japanese. And with its autonomous mobility, it
can recognize surrounding obstacles and slow down or
stop as needed.

I Additional focus on logistics robots

Apart from interactive robots, service robotics is also
focusing on logistics. Amidst the worsening labor
shortage, the move toward automating more work
through robotics is clear.

Doog (Tsukuba City, lbaraki Prefecture) offers a
target guided autonomous robotic cart called Thouzer.
It can carry about 120kg, and can be set to automati-
cally follow a person or another Thouzer.

Autonomous Control Systems Laboratory (ACSL in
Mihama-ku, Chiba City) is working on home delivery via
drone. With the right technology and systems in place,
it appears that the day when drones deliver packages
to people’s homes is on its way.

It is particularly difficult to automate picking opera-
tions, where individual products must be sorted one by
one. MUJIN (Sumida-ku, Tokyo) uses high-precision
control technology and 3d cameras to enable picking
work in industrial robotics. In China, progress is being
made on constructing unmanned, fully automatic

warehouses. Perhaps one day, similar logistics facilities
could become commonplace in Japan, as well.
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Envisioning the Progress of Robot Technology
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Introduction and spread of robot technology at IREX (illustration)
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There are more and more exhibitions every day, all over the world.
Some of them are hugely influential, with many attendees and featured on
TV, and are showcases for all the newest technologies. There are robot
technology exhibitions in countries all over the world, but | think the
largest one that focuses primarily on robots is the International Robot
Exhibition (iREX). iREX always features the latest products and
technology wordwide, so it's really something to look forward to.
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Will robots achieve the same level of speed as humans in this kind of work?
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Expectations for new ideas for parallel-link,
dual-arm, and collaborative robots

Past iREX events have showcased a variety of new
products and technologies, and have helped them
spread. Looking back on recent expos, parallel-link
robots, dual-arm (humanoid) robots, and collaborative
robots have been introduced, commercialized, and
spread out into the world.

Parallel-link robots have actually been around for a
while, and many companies have introduced them in
various configurations. There are lots of users, and
they're popular in many areas. A big attraction is their
operating speed, and they can work on the line at
conveyor belts, so they're a very effective, useful, and
established technology.

Dual armed (humanoid) robots are also nothing
new, but as lots of companies improve specs to allow
them to work on operating lines, more and more are
coming out. Were seeing them more frequently
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Professor, Faculty of Engineering, Information and Systems
Division of Intelligent Interaction Technologies , University of Tsukuba
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on-site, and | imagine there’s going to be a lot more
new tech coming out based on this form factor.
However, to bring them into a work site along with
people, you cant just have the robots—you need
system integration technology to coordinate with
peripheral equipment.

With collaborative robots, in addition to those with
lower output capacity, ideas include types with large
load capacity that maintain safety in case of human
contact, and | expect large developments in applica-
tions along these lines. | think their chance to really
spread is coming up, and | imagine there will be some
new ideas at the upcoming iREX.

Also, with advances in sensor technology and
various peripherals, and 3D vision and force sensors
becoming standard options, these technologies are
playing a role in broadening the areas where robots
can work. Those are all technologies that were
introduced and got attention at iREX.

I The need for system integrators

Wondering what kind of tech will appear at iREX is
part of its excitement. Judging from the flow of
progress in recent years, it's likely that technologies
connected to the keywords of Al, IoT and Industry 4.0
will make an appearance. These won't revolutionize
robots’ physical organization, but as sensor and
control tech, the point to look forward to is the kinds
of new usability they’ll offer.

We also have hopes that with the link between the
spread of sensor technology and collaborative robots,
we will see more human-level high speed work perfor-
mance technology. They are already able to do
human-level skilled work (Photo D: Removing a Jenga
block, Photo @: Tracing a wire and inserting a
connector. Both at the research stage). However, in
order to be widely adopted, they must be able to work
at the same speed as humans. | doubt we're very far
off from that level of technology taking the stage.

Naturally, that kind of coordinated technological
power needs technological development by robot
manufacturers, but at the same time system integra-
tors (Sls) are also needed. Sl booths have not been
common at iREX, but | expect they and the technolo-
gies they introduce will only increase going forward.

Yasumichi Aiyama
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Q’I What work introduced the Three Laws of Robotics?
© Karel Capek’s “Rossum’s Universal Robots” (R.U.R.)
@ Isaac Asimov’s “l, Robot”
@ Osamu Tezuka’s “Astro Boy” (Jp: Tetsuwan Atomu)
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(02 What is the theme of this year’s iREX?
© Building the future with robots
@ The Robot Revolution Has Begun -Toward Heartwarming Society-
© -Think of the workplace! With robots-

BEEZRIOAMEVEIDORDIFLS!

Find the three differences in the two photos!
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Spot the differences
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(Q3 In 2016, worldwide production of industrial robots
was about 300,000 units. How many of those were
made in Japan?

© Approx. 50,000 units @ Approx. 150,000 units € Approx. 250,000 units
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Scan the QR code to find out the answers
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The Nikkan Kogyo Shimbun iREX Special Website
https://www.nikkan.co.jp/brand/irex/2017 /arukikata/quiz/

EBDENBESHINOEDEZEEYIEE Cld/ N REEDEEEZ SO EGEEYIH The Yumenoshima Tropical Greenhouse Dome in Yumenoshima Park has a huge variety
ZERENTND, BEOERL CENTRERIX )L — 3l EERTE of tropical plants, including several species endemic to the Ogasawara Islands. Energy for
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heating the greenhouse and other areas is produced using waste heat from the Shin-Koto
Incineration Facility. It's a 13 minute walk from Shin-Kiba Station on the Rinkai Line.
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Today's Forum and Conference

15:00~17:00 IREXOR Y 74—F152017

iREX Robot Forum 2017
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There will be a panel discussion with major robot International Conference Room,

manufacturer and users on human support robots and the Conference Tower 7F
use and application of robots.
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NEDO Robot Al Forum 2017
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This lecture from leaders in the Industry-Academic- Main Stage, East Hall 6

Government realm will address the latest trends in Al
technology R&D and business, and predictions for the
future society Al can help bring about.

BIEREFEHRERIIAKY T Y1k (http://biz.nikkan.co.jp/eve/irex/forum.php) & ZEE{ £ E LY
Please go to the official website (http://biz.nikkan.co.jp/eve/irex/forum.php) for the latest updates and to sign up for lectures.
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Exhibition of Seals and FPC for Robotics

NOK I EHBIEE AR AR
EEDIEMNFTTITNIVA ST
TIHEMATNSTRIETK
SIHCHE o CEIcT L2
EDUORY MIERESHT
Feffir - B BT UEJ o

FIWNOKDFEHTHD
HAXZ boVid/NELEE
PEEmIICREFR UlcHf (&
BREAC ME&C ] THTHEERN
D ZREE Ufe /AR R v

MNEFDT V&Y 7 )V EMK
FPOZERUE T

I53REP Tel: 03-3434-1736 Corporate Communications Dept. Tel: +81-3-3434-1736

MRy > ZDCHIERT A b
TREREY 27— 4iho
Ry b7 —ALTIHifaE
Ut —LFvEO—XY—X
7Y 2T CRERE NIcBIR L
vy "MERYVIDIZEY 3
A Y bEUTHERUMRE
IN=I\T =T REET TS

V—Fr— YV \AET—7)

—> N T
NOK will exhibit an array of new technologies and [Fz—2TV /7ZJ s L%
products ideal for robotics born of its long cultivated %Ht;'}éi’b’é'%) CENTEE

expertise in developing rubber technology for a variety of
fields, from automotive and construction equipment to its
new healthcare applications.

In addition, NOK subsidiary Nippon Mektron will show
Flexible Printed Circuits (FPC) for next-generation robots,
based on technology developed for small electronics
(increased density, increased integration, and added
functionality).
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Low-cost, Lightweight Multi-axis Robot Assembly Unit

The robolink RL-DC is a low-cost, lightweight modular
robotic joint with 4 degrees of freedom. It uses robolink D
joints, which are comprised of a plastic worm gear and
rotary bearing. Additional components include folded
sheet-metal parts, igus e-chains for protecting cables, and
igus chainflex cables for moving applications. The robotic
arm comes in two versions: small payload (1 kg) and large
payload (3 kg). Additional arm configuration options include
rotational axis, pivot axis, and 2-axis movements.

ail: info@igus.co.jp
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Germany Trade & Invest
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Assist your business expansion to Germany

KUKA Robotics Japan K.K.
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IoT Solution Suited Sensitive Collaborative Robot, KUKA “LBR iiwa”
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Germany Trade & Invest (GTAI), the economic
development agency of the Federal Republic of Germany, is
delighted to invite you to an exclusive seminar on
Wednesday, November 29, 2017 at iREX. In cooperation
with the Federal Ministry for Economic Affairs and Energy
(BMWi) and the Fraunhofer Institute for Manufacturing
Engineering and Automation (IPA) we will present current
trends and business opportunities in the German robotics
and automation market and highlight how Japanese
companies can benefit from these, by setting up a local
presence. GTAI's experts are looking forward to share their
knowledge and experience with you. They will also be
available for individual meetings to discuss the particular
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With the torque sensors installed on each of its 7 joints,
this robot can perform delicate operations using senses just
like the human arm. It has been designed to work safely in
proximity with people, and stops immediately on contact
with humans, resuming work quickly on confirming safety.
The torque sensors also allow it to detect correct
installation points and install parts quickly using the optimal
amount of force. It's particularly adept at jobs which have
traditionally required human work, like complex assembly or

& (www.gtai.com/jp-irex)"No  case of your company. SN ERFEDE DT EEE, installing flexible parts.

E-mail: iwami.asakawa@gtai.com E-mail: sales@kuka.co.jp
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Helping to bring robot and equipment performance to the next level.
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THK has used its unique technology to produce the Linear
Motion Guide, a world-first commercial part for incorporating
linear rolling movement into devices. Already used in a wide
range of key products, this technology can help improve robot
performance in a number of ways.

Our Electric Actuator compact series electric actuator KSF
is a full-cover actuator that uses the outer rail and
large-diameter ball screws from our established KR/SKR series
to achieve a maximum acceleration of 4G and maximum speed
of 2500mm/sec, thus helping shorten equipment cycle time.
Our Robot Cross-roller Ring RF's alternating orthogonally
arranged rollers allow a single bearing to handle load and
moment from any direction. The attached flange helps
decrease the need for added parts, thus reducing robot weight
and assembly time.

E-mail: thk-sp@thk.co.jp
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Feel free to use the free shuttlebus,
operating, between Kokusai-tenjijo Station
on the Rinkai Line and East Hall 7 and 8.
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Monodzukuri Matching Japan
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This special area is for industry-academic-govern-
ment exchange, offering a space to introduce
robots and robot-related technology under
development at universities and public research
institutes.
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Industrial Robot (IR) Zone
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This hall hosts a plethora of robot
technologies, from the fundamental to
the state-of-the-art, such as multipur-
pose robot systems, collaborative
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Japan RT Networking Plaza International Robot Exhibition Theme
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This year's International Robot Exhibition theme is "The Robot
Revolution Has Begun -Toward Heartwarming Society-". To
match this theme, there will be displays and demonstrations on
creating a society where humans and robots coexist.
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Service Robot (SR) Zone

This area has a wide range of
service robots, from interactive
robots for shop and home use,
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to life-saving disaster response
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Collaborative robots, conveyors, pressing,
welding, picking, measurement/inspection, food
services, motors, actuators, sensors, cables, Al,
fundamental tech, and more.

k. Ji. ER. RMKE. BR.IVT7IR
1R, KEMIS. AMBR-#E.ALNO—2.3
1=y —2ar BREM. VT IT 3D

Caregiving, social care, medical care,
agricultural, food services, infrastructure
inspection, disaster response, training/edu-
cation, Al, drones, communication, funda-
mental tech, software, etc.
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