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Prof. Huang is an internationally renowned scholar in the
fields of solar cells and semiconductors. He has also founded
several related companies and has established an industrial
service organization to foster numerous talented people in
semiconductor. In these capacities he has set up an esteemed
exemple and has made outstanding contributions to Taiwanese
high-tech industry.
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Dr. Wu has conducted extensive research in the fields of
ultra-precision mirror surface machining, MEMS, and
nanofabrication. He has developed several innovative
technologies and registered new invention patents among his
considerable achievements. Through his long-term promotion,
he has made a prominent contribution to the development of
Taiwanese machinery industry.
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Dr. Hsu specializes in the research and application of liquid
crystal polymer technology. He has authored several major
research papers and registered patents in this field. He is an
internationally respected expert of optoelectronic technology
and has made many technology transfers to the industrial,
making an outstanding contribution to the development of
display industry in Taiwan.
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Mr. Juan uses his camera lens to capture the gradually
disappearing cultural values of Taiwan and to reawaken people
to these precious memories in an increasingly materialistic
environment.
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Born in China in 1946, he received bachelor and masters degrees in Electrical

Engineering from National Cheng Kung University, Taiwan,
!_ ROC in 1969 and 1971, respectively. In 1976, he was granted
a Ph.D. degree in Engineering from the late Professor J.J.
Loferski, Brown University. Since then he joined the faculty
of Electrical Engineering Department of Tsing Hua University,

Hsin-Chu, Taiwan with research in such areas as giant area

microelectronics(solar cells, displays, medical imaging
devices, etc.) and ULSI.

He was famous in pioneering the research of Ternary Chalcopyrite
Semiconductors and Hydrogenated Silicon for high efficiency thin film solar cells
and he has published more than 400 papers in scientific journals and conference

proceedings. He was elected Fellow of IEEE in 1994 for his contributions
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in fundamental understanding of
photovoltaic and semiconductor
materials and devices. Elected to many
prestigious organizations, he most
recently was elected as a Fellow of the
Global School of Advanced Studies on
Solar Cells in 2007.

HERBEEF

He served Tsing Hua University
more than thirty years and he was a founder of the electrical engineering
departments of this University and National Chung Hsing University. He also
founded the Tze-chiang Foundation of Science and Technology, the most
renowned semiconductor & optoelectronics engineers training institute in Taiwan,
which was responsible for training a
large majority of high tech engineers

for Taiwan.

He founded Sinonar Corp, the
first amorphous Si this film solar

cell manufacturer in Taiwan, and

—_— L Cando Corp, the world front ranking
BE=TESTILEYRERZEER .

manufacturer of color filters, which was
co-founded with Professor J.J. Loferski. He currently serves as the Chairman and
CEO of Integrated Digital Technology Inc., the 1st LCD Design House in Taiwan.
IDTTI pioneered the development of the Interactive Screen for future digital
home use, which was invented by Professor H. L. Hwang, and was the first to
commercialize embedded solar cells in LCD panels. He is not only an outstanding
scientist in many significant branches of semiconductor research in the world, but
also a model example for professors, contributing greatly to research in industry.

For these achievements, he was elected to the TECO Award of 2007.
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When I first learned I had won this award, my immediate

feelings were of great appreciation and honor.

First, I would like to thank TECO Technology Foundation

and the judges for their recognition. Receiving this award today, |

would like to share it with my colleagues in ITRI's Mechanical and

Systems Research Laboratories in recognition of their unremitting
hard work and support. At the same time I would like to thank my

family, particularly my wife Mei-Hua for doing such a great job

running our household, so that I could concentrate fully on doing the

work I love without the slightest worry of problems at home.

After many years of dedication
to research on mechanical engineering
technology, I remain very confident because
in the development of high-tech industry,
mechanical engineering technology plays
an important driving role. Personally I
believe deeply that, holding Integration,

/20006 2F LED Rt E24as—  Innovation and Speed as core concepts, in the
B Emik 95 FRREBREINZZE

AR future mechanical technology will make an

outstanding contribution in the sense that's
high value industry will lead in a new lifestyle. “The world of mechanics has
limitless potential” has long been my personal motto, and I will remain committed

to the development of mechanical engineering technologies.

The 21st Century is the era of the knowledge economy,
and also of the innovation economy. Facing increasing
competition and challenges from globalization, technology
development has become the key to national competitiveness,
and an important goal for all advanced nations. Thus this

award is very significant for improving our overall society.

BIEEECRERMRESNESR
As the innovative technical R&D of domestic academia SR AB TSR

and industry still trails the leading countries, therefore I hope this award can serve
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as a benchmark and encouragement, continuously sparking the creation of new
knowledge and concepts, putting academia and industry on the innovation path,
and create a new wave of economic development and a new era for industry.
With concern for humanistic technology
and concepts of sustainability, I further
expect that past and future TECO awardees'
technical R&D and their humanistic spirit,
can encourage concepts of Industrial Service
and Societal Participation, and create a high-

wEmEmes FENEHEaRE=s  quality, prosperous society for all.
BERSBERAR  OEERERS

List of accomplishments includes: Long-term deep establishment of
advanced machinery technology, developing technologies to put Taiwan precision
manufacturing industry in step with global trends, and through strategic IP
planning and technology licensing adding new vitality and competitiveness to
the domestic precision manufacturing industry. The history of each phase is
as follows: 1) Establish foundation for domestic optoelectronics components
industry; 2) Develop brittle materials ductile manufacturing technology; 3) Carry
out research on LIGA technology, promote domestic FPD backlight module
industry; 4) Establish the first high-quality large-scale nanotechnology research
open lab in Taiwan; 5) Develop micro- and nano-structure manufacturing and
opto-electronic membrane technologies; 6) Promote creativity, win many domestic

awards, move toward globalization, raise Taiwan's international visibility.

In 1985 lead planning and promotion for the Ultra-fine surface processing
technology project, devoted to research on related equipment and manufacturing
technologies, and establish a complete ultra-fine surface processing lab and
technical capacity, and through transfer of results help traditional processing

industries to raise their technology level.

Starting in 1997, map out
the Micro-/Nano-manufacturing
and equipment technology
project, which has already
developed many technologies
including: Light Guide Plate,
Probe Card, Optical film,
Micro-/Nano-structure molds

and Micro-/Nano-scale Roll-to- BIEE TR



Roll production systems. Through innovative
technology application, lead domestic
machinery industry to new opportunities in

emerging domains.

In 2003, was assigned to lead the planning
and establishment of the first Nanotechnology
Research Open Lab in Taiwan. The lab is
later certified by TAF-CNLA, an official

accreditation organization in Taiwan.

Major research and results produced from the Ultra-fine surface processing
technology project and Micro-/Nano-manufacturing and equipment technology
project are as follows:

1. Ultra-fine surface processing technology
(1). Develop Ultra-fine surface processing technology
(2). Brittle materials ductile processing technology

2. Micro-/Nano-manufacturing technology

(1). LIGA Technology — Through the first innovative
manufacturing technology in super high hardness

with low strain characteristics, established the pilot

production of non-printed light guide plate and probe
card.

(2). Accelerate the establishment of a world-class “Nanotechnology Open Lab”

HmPTIE(S 95 FEBIR BRI PR SRR -
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I deeply appreciated TECO Technology Foundation granting me
this award. The TECO Award encourages a domestic researcher who
put all his efforts on fundamental study and technology development.
I had investigated liquid crystals and PLED materials since 1987
when I joined NCTU. I am very glad to witness the prosperous

growth of Taiwan LCD industry. I am more than happy to learn

20061128&%;3%4%@& that my research results become the valuable products in industry.

ERBTAAAS 2 RS Finally, I am grateful to my family's long-term support and all my
students' efforts. Without their efforts, I may not be able to win this award.

Technology is the main driving force for the prosperous growth of a country
while humanity is the motive power for the progress in civilization of a society.
I give my respect to TECO Technology Foundation setting up the TECO Award.
This award is aimed at recognizing domestic scientists who excel in academic
research and technology innovation as well as the individuals who contribute to
the enhancement of social well-being. The TECO Award has become one of the
most prestigious academic awards in Taiwan. I wish this award playing more
essential role in our society to stimulate
the creativity and technology innovation
of our young scientists.
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Professor Chain-Shu Hsu has taught
at Department of Applied Chemistry in
National Chiao Tung University (NCTU)
since 1987, right after he received the
Ph.D. degree from Case Western Reserve
University. He is a pioneering researcher in

the fields of liquid crystals and liquid crystal

=

polymers. His achievements in ferroelectric 20070918 SIEF KM RIETTH AR

liquid crystal polymers and crown-ether containing liquid crystal polymers are
well-recognized by the world liquid crystal community. Besides the LCP research,
he also did a lot of efforts to promote the domestic liquid crystal industry. Since
1989, he organized liquid crystal display (LCD) conference annually at NCTU.
He also developed fast response liquid crystals, viewing angle compensation film
and photo-alignment film for LCD industry. His research achievements had led
him to be granted NSC Outstanding Research Awards three times from 1994 to
1999.

As domestic LCD industry become mature, Prof. Hsu turned his research field
to polymer light emitting diodes. He synthesized several liquid crystal containing
conjugated polymers which were fabricated as polarized PLED devices. These
devices have potential application for LCD backlight. Prof. Hsu was selected as a
NSC research fellow and outstanding research fellow from 2000 to 2006. He also
won the French-Taiwan Science ward in 2006. Right now he is a NCTU Chair
Professor.

During the past decade, professor Hsu's research has
focused on the fields of liquid crystalline polymer (LCP) and
conjugated polymer. His academic achievement as well as the
society contribution are listed as follows:

1. In the field of liquid crystalline polymer, he did a lot
of pioneering works. For example, he was the first one 521 2007 Taiwan-US Soft
) ] Materials Symposium 2 j&:8
who used a ferroelectric LCP for optical data storage.
He synthesized the first polyoxetane LCP with precise molecular weight
and the first crown-ether containing LCP for solid electrolytes. He also
wrote a review article “The application of side-chain liquid crystalline

polymers” in Progress in Polymer Science.

2. In the field of conjugated polymer, he proposed the idea |
to synthesize liquid crystalline-containing conjugated
polymers which were used as polarized PLED for LCD

backlight application. He synthesized some new DP-

PPV and polyacetylenes with high PL and EL efficiency. EEREEOENREER

FHRAX AR T 33



34

He developed a buffer solution method to fabricate a blue PLED device
with brightness higher than 30,000 cd/m?2 and efficiency higher than 7 cd/A.

3. Besides the academic achievement, Prof. Hsu also did significant
contribution to promote the domestic LCD industry. He organized LCD
conference since 1989 and he has cultivated more than 90 master and
Ph.D. students for the domestic LCD industry. He also transferred the
technologies of fast response liquid crystal, viewing angle compensation
film and photo-alignment to ITRI and domestic companies.

Renewable energy is the most important research topic in recent years.
Ongoing and future research projects including the following*

1. Development of new conjugated polymers for PLED and Organic Solar-
cell appreciation.

2. Fabrication of high efficiency white PLED devices. The white PLED
which has the advantage of energy saving, high efficiency and flexibility
can be used for next generation lighting to replace light bulbs.

3. Fabrication of high efficiency organic solar cell. The organic solar cell has
advantages of light weight and flexible probability, and it has potential to
solve the problem of human energy crisis.
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This robot seeks to address a need arising from HIRES
future growth in live-alone elderly households. PR 5035
With the aid of an integrated network of distributed EX |4
environmental sensor points and posture sensor
points worn by an elder, this robot is able to detect
the condition of the elder immediately and navigate
to the subject automatically. It can also transmit
video images to physicians or family members over
wireless networks to provide timely assistance in
case the subject is in need.
EE
FENBIHER | BERTEBERE > ERPAMBAISHREAT | BALPEXS
zoze @y | cNIX O RELEGE S R REREABRAEANE | aimeiom
;;;zzég_ B ATERZIFIAEARE IR BT - :;i . &T)_T s
BEFE AR ~ RIRIEMAORIBAOAR Y ~ BRpERE | T 0 T TR
BAEIR K SIEMRF —eSRECKL AR | R BEE
It Ao LAFREE » EARIRBEE R B ARG X8 : FBIRE
As the structure of society changes, there will be a ESCES
growing need for robot companions to provide care, BER
service, home security, and entertainment functions BRIE
for children and the elders. This robot is notable
for its remote control, motion planning, obstacle
avoidance functions, the capability of image
transmission and processing, automatic information
and alarm transmission, fire detection, and first-time
fire extinguishing, intruder detection and deterrence,
and home care services.
BiEEE | SHLERTP  ITHHAEZ A ERYS—FLT | BiLPEXRS
mEZAS | T° AEHE—BEBRESRTELOHLH51UE | apwriem
Ak am S £ A T s inild | IR X ] T
BATTHRR | wermmr BB T > RIESTORABIER | 00 ¢ DOHIR
ITENGHE LUREE B REE B IR 0 TRARBKRTENE L » AR | BE PR
7 BRI SRR R R TE HRAB B S L © PRE : FF5eik
28 Mobility aids have become more important in our e
aging society. This work is based on a highly nimble PR 52
four-wheel omindirectional mobility platform. It also (B
has a “mode switch mechanism” so that the device
can switch from mobility aid mode into wheelchair
mode to reduce the body’ s loading. The human- ~
machine interface has a pressure sensor module to '-E}
detect which direction the operator intends to move.
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RoLLA: a Home Robot
Integrated with Sensor Network

Fu-Sheng Huang, Chen-Yang Lin, Yu-Hung Lai, Hong-Tze Chen,
Chao-Wu Wang and Kai-Tai Song

Intelligent System Control Integration Lab, Department of Electrical
and Control Engineering, National Chiao Tung University
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RoLA (Robot of Living Aid) 35 &
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o FEE (RXELAHE =) Fu-Sheng Huang
o MIRES (R KB IEPTHE =) Chen-Yang Lin

o FEFS A (RRXEIRPFE =) Yu-Hung Lai

o PR303 (R KXEIRPTFE—) Hong-Tze Chen
o E IR (RKXEIRAFE—) Chao-Wu Wang
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=~ 315589 RAEAHKERIZ Professor Kai—Tai Song
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' Team Introduction

The ISCI team comes from Intelligent System Control Integration Lab (ISCI
Lab), Department of Electrical and Control Engineering, National Chiao Tung
University. The adviser is Professor Kai-Tai Song. Team members are all Master's
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students of ISCI Lab. Hong-Tze Chen, Chao-Wu Wang and Yu-Hung Lai are in
charge of robot function and hardware design. Fu-Sheng Huang and Chen-Yang
Lin are responsible for system integration. RoLA (Robot of Living Aid) features
an intelligent robot works in combination with a sensor network. The design and
construction of RoLA were completed in August 2007, just before the 2007 TECO
Technology Creativity Contest.

’ History of research

The three-wheeled motion platform of RoLA was designed and
constructed two years ago. A robot using this platform participated
in the 2005 Robot Soccer Games held in National Cheng Kung
University, it won the third-prize award. Then our interests shifted to
the developing a robot for helping elderly people. Step by step, the
following capabilities have been developed for the robot: obstacle
avoidance, indoor location-aware system, fall detection, and face
tracking. Finally we completed the novel home robot and integrated

the robot with a zigbee sensor network.

D introduction of RoLA

RoLA features several practical functions of a home robot that combines with
sensor network. The main function is to detect the fall down of the elderly and to
find them autonomously. A message will then be sent to the family members or
home doctor for via 3G mobile phone. In the following, the main systems of the
robot are introduced:

(1) Motion platform: RoLA has two independent drive wheels and a free
caster. The developed velocity control scheme allows the robot to move
smoothly and steadily. The robot is equipped with a touched panel for
easy use of the elderly people. On top of the robot, a pan-tilt camera is
provided to track a human face. Through WiFi, the captured image can be
transmitted to family members such that they can see what happens with
the elderly at home.

(2) Human pose and fall detection:
The robot can monitor the elderly
and detect if he/she falls. We
have developed a human posture
recognition module which is
wore by the elderly. A three-axis
accelerometer and zigbee sensor
network chip were installed in
this module. The signals from
the accelerometer are sampled
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and analyzed. A novel algorithm was developed to determine if there is
anyone fall to the ground. The processing result of the pose recognition
is sent to the robot through zigbee sensor network and the robot will send
emergency message to family menbers immediately.

(3) Wireless sensor network and location-aware system: For the robot to work
autonomously in an indoor environment, several zigbee modules were
deployed in the environment to establish a sensor network. The zigbee

* module wore on the elderly can receive the message as

. well as signal strength from each node in the network. The

received signal strength can be used to locate the elderly.

Further, the robot can detect obstacles in the environment

with the onboard laser scanner and avoid obstacles

automatically. Thus it can move to the position of the
elderly to check his/her situation.

' Future Prospects in Research

The homecare functions will be enhanced in the future for RoLA to increase
its practicability. The sensor network can also be used for robot security functions
in a home setting. When a sensor node detects a unusual condition, the robot can
move to the place for a check. In the future, the robot can take care of the elderly
and also has home security functions.

' Acknowledgments

We want to thank our adviser, Professor Song. He checked on every step of
RoLA's development and provided valuable suggestions to us. We would like
to thank the suggestion from the referees. Their suggestions allow us to see the
places for improvement. We also want to thank our lab mates in ISCI Lab.

' Perspective of TECO Technology Creativity Contest

Each team in the contest was encouraged to show their creativity and design
results. This contest provides a good chance to share ideas and experiences for
students interested in robotics. Because of this competition, students can learn
from each other's work and creation. It is a wonderful activity for students to
participate. This competition raises the
fashion on the creation and applications of
different types of robots. We hope next year
the competition will be more prosperous and
successful.
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' Team Introduction

History

By the advice of Prof. Lo with accumulated experiences for thirty years, our
laboratory (Intelligent Automatic Laboratory in CCU) is devoted to research of
intelligent mobile robot. We expect to make some contributions for society both
on theoretical and practical foundations. Under this concept, the PhD student
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C.T. Liao and C.C. Lai leads all the team members to realize the robot including
mechanical design, system design, embedded modules and system integration.

Our laboratory has accumulated many technologies in robot development
for many years. As a result, we have completed some research results. The first
generation security robot, which had been demonstrated in
SecuTech Expo 2004, is the cooperation of Taiwan Shin
Kong Security and National Chung Cheng University. It is
also the first announce of security robot in Taiwan. After
this, we began to design another new security robot by
using more innovative concepts. It emphasizes the using
of embedded system, intelligent agent and distributed
processing to develop our robot in order to increase the robot

intelligent. The robot had annexed the first prize award in the 2005 international
student experimental hands-on project competition. And we also was invited to
exhibit the robot in 2006 Robot-Fun exhibition by PMC.

Team Members

e C.T. Liao received a M.S degree in National Chung Cheng University and is
currently pursuing Ph.D. in electrical engineering from National Chung Cheng
University. He is also regular instructor at department of electronics engineering
in WuFeng Institute of Technology. His main research areas include Robotics,
Computer vision and Artificial Intelligence.

e C.C.Lai received a M.S degree in National Yunlin University of Science
and Technology. He is currently pursuing a Ph.D. in National Chung Cheng
University. His main researches are FPGA design and embedded system.

e Y.J. Chen- Currently a second-year M.S. student in National Chung Cheng
University. Her main research area is vision process.

e C.H. Tsai- Currently a second-year M.S. student in National Chung Cheng
University. Her main research areas are robot arms design and control.

e J.W. Zhan- Currently a second-year M.S. student in National Chung Cheng
University. Her main research areas are power management and control system
for extinguishing fire.

Adviser

Prof. Lo received his Ph.D. from the Technische Universitaet Berlin,
Berlin, Germany in 1982. He was a Scientific Research Staff in the Institute for
Measurement and Control Engineering in Berlin and contributed
on design of various sensors integrated with control systems.

He later joined the Department of Electrical and Computer
Engineering as a Professor and the founding Director of the
University of North Carolina System's Center for Robotics
and Intelligent Machines at North Carolina State University
in Raleigh, North Carolina, USA. Prof. Lo was a Toshiba
Chair Professor of Electrical Engineering in the Institute of Industrial Science at
University of Tokyo, Japan. He has served as Dean of College of Engineering at
National Chung Cheng University in Taiwan.



MBABRBE—ZE

Prof. Lo has received ALCOA Foundation Distinguished
Engineering Research Award at North Carolina State
University, IEEE Eugean Mittleman Outstanding Research
Achievement Award, outstanding achievement Award.of Banki
Donat University of Hungary; TECO Outstanding Science
and Technology Research Achievement Award; National
Science Council Outstanding Research Awards for seven
years consecutively. Prof. Lo has received “Outstanding
Engineering Professor Award” by the Chinese Institute of Engineers; He and his
students have won twice Championship for the AAAI (American Association of
Artificial Intelligence) sponsored International Robots Competition in 1993(at
Washington D.C) and 1995 (at Montreal) respectively and Championship of 2004
International Student Experimental Hands-on Project Competition via Internet on
Intelligent Mechatronics and Automation. He also received “Excellent Paper and
Research Result Competition Award” by the Institute of Information & Computing
Machinery of Taiwan.

Prof. Lo is currently served as Editor-in-Chief of IEEE/ASME Transactions
on Mechatronics from 2003 to 2007. Prof. Lo is a Fellow of IEEE and a Fellow
of IEE. Prof. Lo was guest editors for the Journal of Robotics Systems, IEEE
Transactions on Industrial Electronics in special issues on the topics of multisensor
fusion and integration for intelligent machines, IEEE Proceedings etc.,

Prof. Lo has served as the General Chair for the IEEE and other International
conferences more than 10 times, which includes IEEE/SICE International
Conference on Intelligent Robots and Systems (IROS 1992 and IROS2010); IEEE
International Conference on Multi-sensor Fusion and Integration for Intelligent
Systems ( MFI 1994 and MFI 1999); IEEE International Conference on Robotics
and Automation (ICRA 2003); IEEE International Conference on Industrial
Electronics (IECON1996 and IECON2007), etc. He also contributes regularly to
international conferences by serving as Program Chairs, program committees, and
offers short courses or tutorials and plenary/keynote speeches in various countries.
Prof. Lo also served as Ph.D. external examiner and evaluator of research
proposals for the various universities and national research councils in Hong
Kong, Taiwan and Canada.

Prof. Lo was the President of IEEE Industrial Electronics Society (2000-2001).
He has served as Science and Technology Advisor to Executive Yuan (Prime
Minister''s Office) in Taiwan, an advisor to N = =
the Ministry of Economic Affairs. He was the
Convener for the Automation Research Program
of National Science Council. He has served on
National Committees. He chaired the budgetary
committee of national science and technology
four-year initiatives, chaired various review and
evaluation committees for the major government
funded research and development programs to the
large scale companies and non-profit governmental
research laboratories and institutions.
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' History of research

Due to the research experiences of our laboratory, the internal of robot is
full of many devices for various functions of robot. The power consuming is also
large. In order to solve the lack of internal space and large power consuming,
we employ embedded system to realize the motion platform, sensor and control
systems. As a result, the manufacturing cost of the robot is reduced. Unlike other
domestic service robots, our robot has two mechanical arms with seven degrees
of freedom. We also develop the embedded control module system for the arms.
By utilizing the arms, the robot can perform humanized services. The jobs of
developing robots are huge. We used team work to accomplish the construction of
the robot. Meetings, discussions and experimental tests were held innumerably. We
also encountered many frustrations. Finally, we conquered these frustrations and
obtained many valued experience. This is the progress source of our laboratory.

' Introduction of the robot

With the advancement of technology, the development of the robot becomes more
important gradually. The application of robot changes from industrial purpose
early to the evolution of entertainment education, security and service applications.
Because of the change in the structure of society, aging is a growing problem. We
develop the robot to accompany the elderly and children, to provide care, services,
security and entertainment.

Our intelligent service robot is based on multiple sensing theorems and equips
service and security functions. The functions include motion planning, obstacle
avoidance, remote surveillance, remote video transmission, intelligent power
management, automatic docking and charging, fire detection and extinguishing,
intruder detection.

System administrator can control the robot with wireless network and
give commands to complete the work, and robot can also transmit images and
environment information to the remote administrator with wireless network. The
Intelligent power system makes robots efficiently employ its limited energy, and
monitors the residual energy. Robot can automatically recharge when the battery
is getting empty, so that it can provide service day and night. Based on multi-
sensor fusion theorems, the robot will send message to administrator by GSM or
wireless network when fire or intruders are detected. Administrators can use any
one computer or PDA to make sure the situation in the remote and take the further
actions via the internet.

' Future Prospects in Research

In order to make robot technology generally apply to the society and close
to human life, the intelligent robot with the diversified service combines many
key technology improve quality of the life. Going through more than one year,
the mobile robot that we developed is different to old. We designed the robotic
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arm and axis controller board can offer variety service, combine key technology
and reach such functions as the service, home-service, home-care, saving and
avoid disaster, amusement and interaction with human... etc. It's really become the
intelligent robot of indoor multi-functional service.

Among the TECO robot contest, we knew the robot industry potential in
Taiwan. In this March 2007, we are invited PMC to participate robot of exhibition
(Robot Fun). There are represent a lot of research results from various countries.
Some of techniques treat them with increased respect. These ideas trained our
mind and excited our thinking. It's bringing us more new thinking in research. In
next time presentation will more new styles and features in using.

From thinking to verification and finally present, like this standard procedure
always constantly appears our subject. In order to make the works more
innovative, complete and stable. Besides, we will improve the original system and
conceive robot application more scenarios. There are taking more benefit from the
robot.

} Acknowledgments

Thank for TECO Technology Foundation to hold this competition, IA
laboratory have the opportunity to demonstrate our latest research results. We
acquired the second prize for this competitions due to the advice of Professor by
given us the correct research direction. And we also thank our laboratory senior
colleagues, Chung-Ta Liao and Chuan-Chi Lia, for their efforts in robot hardware
architecture and software integration. This competition was a valuable experience.
Finally, we thank all staff and the sponsor for offering a perfect competition
environment to us.

' Perspective of TECO Technology Creativity Contest

We are expected positive of that TECO Technology Foundation held the robot
creativity competition and organized this innovative technology race. TECO is not
only renowned as a leading heavy electrical industrial brand, but also as a leading
manufacturer of home appliances, telecommunications equipment, IT systems,
electromechanical components and commercial electronics. TECO encourages

robot industry and academia researchers of Taiwan toward
to more intelligent and manifold functions developing.

Due to the robot researches include automatic
control, mechanical structure, artificial intelligence,
visual computing, programming, network and other
communication technologies, it is an integration of
mechanical and electrical technology. In Taiwan, more
than 70% robot researches are developed by academia and
laboratory of university, less in manufacturing or reality application. Through

TECO Technology Foundation held the robot creativity competition, inspire us to
accelerate the development of Taiwan's robot related industries. We believe that
the industry of Taiwan for the robot will be great help.
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' Team Introduction

History

Our team is led by Prof. Kao-Shing Hwang, who is the advisor of Embedded
Intelligent System Laboratory (EIS Lab) of Electrical Engineering department,

CCU. Our research point includes intelligent robotic system design, learning

algorithm for robot, and embedded real-time system. The
purpose of laboratory is to design the robot with learning
ability and implement by embedded system. We hope our

¢
L L

robot system can learn through accumulated experience like

human being, then create appropriate strategy and react to
the world. We attempt to make our robotic systems more
intelligent.
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Team Members

e Shih Guan-Ting: Graduate Institute of Opto-Mechatronics
e Syu Hong-Da: Electrical Engineering department

* Jhou Ming-Jhang: Electrical Engineering department

e Chen Jian-Ming: Electrical Engineering department

* Hong Wei-Jie: Electrical Engineering department
Advisor

Kao-Shing Hwang is currently a professor of Electrical
Engineering department, National Chung Cheng University.
He obtained a Ph.D. degree in Computer Engineering,
Northwestern University, USA, in 1993. His main research
areas include intelligent system design, mechatronic
communication system, and intelligent welfare robot, and
embedded real-time system.

} History of research

In view of the concept that senior citizen in an aging society have a
comfortable and convenient life, we started developing “omni-directional
assistant” on October 2006. In EIS Lab, we usually use embedded system to
implement robotic control system. It has the advantages of low cost and modular
construction.

Since October 2006, Syu Hong-Da designed an embedded system platform to
develop robot relative applications. The core of the hardware of this development
platform is the dsPIC33FJ128MC710 manufactured by Microchip Technology Inc.
He ported an embedded real time operating system, # C/OS- II , on the platform
and build library functions that used by robot systems. At the same time, Shih
Guan-Ting designed and built the mechanism, fuzzy speed adjustment, and the
sensor system in proper sequence.

On July 2007, base hardware and software system have been implemented.
The robot was to be provided with walking helper mode and omni-directional
wheelchair mode. Then Jhou Ming-Jhang, Chen Jian-Ming and Hong Wei-
Jie joined the team. Jhou Ming-Jhang built the automatic-rotatable footrest and
improved mode transformative mechanism. Hong Wei-Jie installed a camera on
the robot, and used an embedded system called 0206 as the video processing
and remote control system. Nursing assistants can monitor environment and take
control of robot if necessary. Chen Jian-Ming used a two-directional joystick
to replace the original sensory sticks and
integrated control system. This five members'
cooperation accomplished the passive
behavior on the second stage.
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' Introduction of the Robot

We developed a robotic walking support system with
an omni-directional mobile base. Its objective is to assist
elderly people in their daily activities and improve their
qualities of life. Although a general wheelchair can support
elderly people to move, but it shortens the time of exercise
for elderly people. Moreover, a walking assistant such as a
cane increases burden when people want to change their directions. Therefore, we
design an omni-directional assistant which is with both functions of the wheelchair
and walking helper and equipped with fuzzy speed adjustment by micro-controller
dsPIC33FJ128MC710. People can operate the omni-directional aid system to
change direction or velocity by a joystick. The interface of human-machine is like
human-in-loop help the assistant accommodate the fuzzy speed adjustments to the
interactions between users and the assistant. The remote monitor system based on

embedded system 0206 transmits video image and control command to nursing
assistants via wireless network.

' Future Prospects in Research

Many excellent robot research teams work hard and invest a lot of money
to robot research. When aging society comes, some team and resources develop
toward medicine technology and eldercare. It” s the first time EIS Lab creates
and develops this kind of robot on the tendency. Refer to lots of papers and data,
we develop first generation of omni-directional aid system. Our team is fortunate
to receive approval of our work from all judges. However, we do not rest content
with the first generation robot. We will carry on research and innovation.

' Acknowledgments

We thank the judges’ efforts and compliments for our work, and also many
exact suggestion we could perfect our omni-directional aid system. We would also
appreciate TECO Technology Foundation for paying much attention and patience
on this robotics competition. We sincerely appreciate those who supported the
robotics competition, and we will keep working on the robotic technology.

' Perspective of TECO Technology Creativity Contest

It takes lots of time and money to develop robot. Taiwan still has a long
way to go and learn the precious
experiences. And the TECO is one of
the best industries in Taiwan. However,
we expect that we don't only talk about
the practicability and originality but
also combining technique with industry
in the competition.
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