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Greetings to all distinguished leaders of industry and
academial!

Welcome to this guidebook of Mechanical and
Mechatronics Systems Research Labs (MMSL). As
General director of MMSL at Industrial Technology
Research Institute (ITRI), | sincerely invite you to explore
this guidebook about our fruitful achievements over the
past year, and welcome you to share your encouragement
and advice to our team.

Our institute continuously strives to align with international
standards while focusing on three core technologies:
intelligent transformation, green energy optimization,
and precise digitalization in manufacturing. In the field of
intelligent manufacturing, we concentrate on advanced
green processes, smart factories, intelligent robotics, and
motion control systems. We develop relevant technologies
ranging from product design and verification, component
and system equipment development, to energy-saving
and carbon-reducing production lines. In the field of
intelligent mobility, the emphasis is on technologies such
as autonomous driving and electric vehicles, unmanned
aerial vehicles, and railway systems. MMSL has a strong
technical background and deep network connections
and collaborations with academia, industry, and
complementing associations and institutions.

In collaboration with 21 major universities in Taiwan,
MMSL initiated the comprehensive "Machinery Research
and Education Platform" last June (2022), marking the
beginning of the cooperation between industry and
academia. Additionally, up to 11 universities visited
the "MMSL Open House Event", which further helped
to strengthen the relationship between academia and
industry. Besides academic connections, MMSL has also
demonstrated its technical prowess in land and air as well
as innovative technologies in various publications, events
and activities, including the annual publication of robotics
technologies, the “iMachinery Cloud” achievements event,
the inauguration of the Asia UAV Al Innovation Application
R&D Center, the launch of the self-driving employee
shuttle bus at Taoyuan International Airport and the field
verification of the 35-ton self-driving truck on Australia’s
Melbourne M1 freeway. MMSL welcomes visitors from
various fields to accelerate innovative research and
development through cross-disciplinary collaborations.

Furthermore, in response to the increasing global
concerns on achieving net-zero carbon emissions, MMSL
has independently developed the "Industrial Particulate
Matter Terminator" technology, which has been nominated
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for the US R&D100 award for its ability to capture PM2.5
particulate matter up to 95% from semiconductor,
optoelectronic, and coal industries, while also providing
a complete solution for household and personal air
purification services.

To achieve net-zero carbon emissions in the manufacturing
industry, MMSL has provided several immediate carbon
reduction technologies to assist industry players. These
include the Sustainable Carbon Management Platform
developed by the Green Energy and Environment
Research Labs (GEL), which currently has accumulated
a database of 21 industrial fields and can quickly identify
carbon bottleneck points for improvement. MMSL has also
developed the |IE4+ high efficiency motor for industrial
use, which accounts for about 70% of the electricity
consumption in the industrial sector. By using a multi-layer
rotor pole design that generates magnetic reluctance
torque through synchronous operation, the motor can
increase overall torque and efficiency, and reduce
energy loss by over 10% compared to similar motors.
Additionally, MMSL’s spinoff company, eTreego, along
with Hotai Group and Shihlin Electric have established
startup Gochabar to enhance Taiwan's charging industry
development by integrating a software and hardware
charging solution for electric vehicles. The solution
is based on a patented non-uniform electric power
distribution technology which regulates the distribution
of power among various charging equipment in charging
stations. This helps to avoid damage to the charging
equipment and battery systems. MMSL’s power system
solution for electric vehicles adopts a wide-range of high
efficiency and maximum power constant speed control,
which is compatible with 1SO26262 functional safety
design, improving the vehicle's driving range and safety
performance compared to other competing brands. This
solution is also applicable to both permanent magnet and
induction motors.

MMSL aspires to lead the mechanical industry and work
with industry partners to upgrade their equipment and to
realize their products. This guidebook presents MMSL's
current research and development achievements, and
we look forward to the opportunity to work together in the
future!
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Mechanical and Mechatronics Systems Research Laboratories(MMSL)

Establishment And Milestones

has invested effort over many years into achieving intelligent, eco-
friendly, and micro-precision core technologies. From intelligent robot
and automation systems, the design and manufacturing of thin films, to
intelligent mechatronics and advanced vehicles, all of the technologies
applied have reached a commendable level of sophistication, based
upon which MMSL will continue to move forward.
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MMSL links up with the world by innovative and advanced tech-
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nologies. Our technical breakthroughs have been highly recognized
in the international arena, and help to create a wider variety of
technologies and products.
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MMSL masters technology platforms, and takes the lead in related
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industries with projects based on foresight. Through cooperation
among industry, academia and international communities, we have
developed innovative and advanced technologies, and encourage our
staff to establish innovation-oriented startups, thereby promoting the
spirit of mechanics.
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International Awards: RD100, CES,
Drone X Challenge2020
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® 2021

* Software-defined Augmented Robot
Joint (SARJ)

2020 ® e Dual Arm Robot System (DARS)

* UAV

® 2019

* UAV

2017 |

» CINmat Microwave
Annealing Technology

 CyberEpi

® 2016

* Exoskeleton robot

2015 |

* Tactile-film System for
Wearable Orthosis

® 2013

* FluxMerge™ motor

2012 ¢

* aePLASMA

$18I/A ] Startups
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111 BRBAURBERAS [ BEIEHTES ]
Kopherbit Co., Ltd. [Drive-by-Wire Vehicle Platform]

110 EE T [SECS/GEM BHIBE /& ]
Adirtek Co., Ltd. [SECC/GEM Solution]

108 BRZERIRL [ BEiRRGEHE ]

Main Drive Co., Ltd. [Harmonic Reducer]

107 RiIBEIFFIH [MOoCcvD RREFASIEHX 2017 R&D100 ]

NEW UP INNOVATION TECHNOLOGY Co., Ltd. [The Epitaxy
Optimum Coupling System]

107 ERIBF# [ Z2HEE#ZA K 2015 R&D100]

TOUCHE SOLUTIONS [Higher Sensitivity Tactile-film System for
Wearable Orthosis]

107 EMTRE [EBXKEEEERK]

eTreego Co., Ltd. [Interactive Charging Management System and
Method Thereof]

107 RARFHX [ RSt RAEEIRARTS ]
HEN PENG TECHNOLOGY Co., Ltd. [The Construction
Technology of Fan Energy Test System]

106 BAR [ ZMMAENREFEmR ]

KUROKI INDUSTRIAL Co., Ltd [Additive Process for Printing
Circuit]

106 BRI [ ESBRITEIEHEI#EZA X 2016 R&D100 ]

FREE BIONICS TAIWAN INC. [Wearable Walking Assistive
Exoskeleton Robot]

106 BIEFEFF [PM2.6 B ZERERH]
Purus tek. Co., Ltd. [Portable Air Purifier]
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