Growth in e-commerce boosts application of

intelligence-driven robots
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W Huan Liu, Board Member of MUIIN, Inc
and President of MUJIN China emphasises
MUJIN's  mission to optimise the
technology to solve practical problems,
promote automation technology, achieve
intelligent operation, and eventually help
customers create value.
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The applications of the next generation of industrial
robots will go beyond the factory floor, to work
environments that are unfavourable to humans.
Ranked fifth in LinkedIn’s Top Start-ups of Japan,
MUIJIN aims not to replace humans with intelligent
robots, but to free humans from dirty, dull and
dangerous work.

Award-winning innovation

MUJIN is founded in 2011, Tokyo, with advisors including
world-renowned roboticists such as Prof. Kanade, Prof. Inaba and
Prof. Kuffner. The company has developed the world’s first
all-purpose intelligent robot control system, called the “MUJIN
Controller”.

While conventional robot programming requires a teaching
process in which repetitive movements are implanted in a
structured environment, the MUJIN-powered controller system is a
teach-less technology that produces industrial robots capable of
autonomous and intelligent action. To achieve that, MUJIN is
building robot controllers and camera systems, and integrating
them with existing industrial robot arms. A MUJIN-powered
controller system acts as an operating system that can control
hardware from any robot manufacturer.

Since its launch, MUJIN Controller has brought many international
awards to the company. In 2016, MUJIN won the 7th annual Robot
Award conferred by the Minister of Economy—the first start-up to
achieve Japan’s highest robotics honour. In 2018, MUJIN won the
Japan Venture Award and the JSME Medal for New Technology, as
recognitions of its innovation; and the 671st “Ten Greatest New
Products Award” (Japan Brand Award).

According to Huan Liu, Board Member of MUIJIN, Inc, and
President of MUJIN China, JD.com (China's leading e-commerce

platform) built the world's first fully automated warehouse
powered by MUJIN in Shanghai in 2017.

Key features of MUJIN’s technology applied in

JD.com'’s fully automated warehouse

Motion planning |- Completely teachless;
« 6-face in-the-air barcode scanning
during part transfer;

= Mixed SKU palletising on packing machine

High productivity |- Daily processing of over tens of thousands
of products;

- Over 10 million products handled so far

Ultrawide SKU
coverage

« Supporting more than 10,000 different
kinds of SKUs, and keep increasing;

= New SKUs can be easily registered by
customers, on-site, and within minutes

- Robots can work around the clock;
- Continuous week-long production
during major sale events (“11.11"”, “6.18")

High performance
and reliability

Mr Liu notes that MUJIN-powered industrial robots have helped
JD.com in various promotional activities including the Double
Eleven (11 November) Shopping Festival, which requires handling
tens of thousands different objects including the ones that were
never seen in the warehouse before, in a high-turnover
environment, and to work round the clock.

“Traditional warehouses are labour intensive. Work is done by
humans, because machines can only handle one product at a
time.” In view of the boom of the e-commerce and logistics
industry, Mr Liu believes that a fully automated warehouse is
needed to adapt to the dynamic online shopping environment.
“There are different promotions with prices and packaging that
change very often. As change is constant and product turnover is
rapid, it's rather inefficient to have to teach new things to humans
every day, let alone robots.”

He explains, “conventional robots require a process called
teaching, in which engineers have to program a robot control
library, providing detailed step-by-step robot poses and timing. It's
about control and execution. It's like holding the hands of the
robot and telling it how to move. We call this teach and playback.”

The MUJIN-powered controller system is a complete teach-less
robot system that uses real-time motion planning, involving
projections by computation, “which is about simulating the type of
motion that a robot can do and considering many millions of
possible future moves,” Mr Liu says. "It involves computational Al
technology. For instance, if ‘picking an object’ is the input,
controllers equipped with fast microchips can evaluate tens of
thousands of possible moves considering its surrounding



environment and task constraints and automatically generate the
required motion for the robots.”

MUIJIN-powered intelligent robots vs

conventional industrial robots

Conventional robot requires teaching,
in which engineers have to program a
robot control library, providing detailed
step-by-step robot poses and timing.
This task accounts for over 80% of the
time and cost spent on robot
installation.

With ~ MUJIN's  intelligent  robot
controller, robots can independently
calculate the optimal trajectory from
the start point to the final destination.

High reliability, intelligence-driven

“The essential part is not how cool the technology is,” Mr Liu
emphasises. “rather, it's how it solves customers’ hiccups and achieves
high reliability. To achieve this, it is very important to allow the robots
to understand the environment and interact with it. For example, to
move a cup of water from point A to point B, the robot has to
know how and where to move it. When the robot is moving, we
have to ensure its path is clear of obstacles, and that it won't move
the cup too much and spill the water. Everything—including the
perception, the control and the planning—is intelligence-driven.”

He continues, with this in mind, a high precision and intelligent
vision system with a sensitive autonomous placement function has
been developed, to handle ultra-wide ranges of products and
ensure that customers’ products won’t be damaged when the
robots handle them.” In addition, dynamic handling of various
load conditions to achieve the optimal robot motion that satisfies
the task constraints is equally important.

According to Mr Liu, the MUJIN team focuses on optimising the
technology to solve practical problems, promote automation
technology, achieve intelligent operation, and eventually help
customers create value. “Reliability is key, and this requires a lot of
information from engineering, mechanical and other divisions. The
challenge is to not overlook any operational details, so as to ensure
that no accidents will happen at the warehouses.”

Huge potential for applications

When asked what can be expected from MUJIN in terms of
technology development, Mr Liu stresses that the company focuses
on expanding its applications horizontally. “MUJIN has automation
solutions for all places where robots can be used. We are trying to
expand our application portfolio to, for example, truck loading and
unloading,” he says. “Take warehouses as an example. Currently,
only around 10% of the operations are automated by robots, which
means there is a huge potential for these applications.”

He adds, “the application is not only applied to labour-intensive
industries. Our technology can help improve cost efficiency in
environments which are undesirable for humans to work in, such
as places which are dangerous, requiring lots of security checks
(such as banks), or in places with no windows or sunlight.
Although some countries and regions like Mainland China still
offer relatively cheap labour costs, the cost is increasing, while at

the same time managing people is getting more difficult.”

Incubated in Japan in 2011, MUJIN is now at the centre of the
industrial robots industry, producing and deploying half of the
world's industrial robots. The company opened its first overseas
office in Guangzhou in 2019, and is working with Hong Kong
partners such as BPS Global to leverage local and international
business opportunities brought about by Hong Kong's unique
position as a global logistics hub. “Companies in Hong Kong are
usually international, serving not only the local market but also
the Asian and international markets,” says Mr Liu.

Mr Liu will be attending the Asian Logistics and Maritime
Conference (ALMC) organised by the Hong Kong Trade
Development Council from 19-20 November. This will be the first
time he attends the conference. “I'm expecting to meet business
people from around the world,” he says, “to explain to them our
robot-enhanced smart logistics solution. In addition, we're
impressed by the talent pool from top-notch Al and robotics
research institutions in Hong Kong, and we're keen to recruit
them for exploring the business opportunities together.”
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Meet Huan at:
InnoTalks

Date: 20 November
Time: 11:30am-12:40pm
Venue: Main Forum




