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Electrical Machinery / Ciling Pan  SAIEHE « RS & (Rl ko WENBEM R R L EELRE  ERMEE -
ICnc:;r:S::iC;:tfons For outstanding, lifetime achievements in photonics research and education, pioneering in terahertz liquid
crystal photonics; for which he has won numerous international as well as national honors and awards.
Prof. Pan has also contributed significantly to defense and industrial technologies.
#R- BT P T SR A R <E I ER Y 9T R B A 3 o SR I SR PR R R T A R BT~

Bk BETR BRI

Machinery / Energy /

Yeau-Ren Jeng

TEEMEEERRER - HREREEERREEN P EREE > Bl -
Accomplish academic research and technology development in tribology related fields, and applied the

research findings in surface characterization, manufacturing process and tribological enhancement, which
contributed significantly to precision machinery and semiconductor fabrication.

Environmental Technology =HE BOREWAKBEELES  TAKREEHE - RERLERMREN  BHFE  2F
Han-Pang ST RS AR E B SRR > HEELERRR MM -
vang Outstanding contribution in research dedicated to the field of robotics and automation, not only achieving
academic development but also transferring robotic arms, multi-fingered hands, and related robotic
technologies to many industries.
LT 4 B ESE RERFRBHE  £RES - SBA @B IR RS BT
Chemical Engineering / Jacob wLo ARV E A AL F I R E R AR AL BB PR
Material Technology Chih-Ching ) ) ) ) o ) )
Huang Long term and outstanding achievements in research on light alloys, TiAl intermetallics, and metallic glasses.
Research in continuous rolling has led to industrial applications.
/BT BERE O REE RERARERERZS  EBOAEABRSE 6 ERY 6 AR R - A
Biotechnology / ChienyihLin - SEEEREEH  HEHREEEN "E@RERK, » #FACEERERF T BEMEE -
Biomedical Engineering / Or Lin h icul | hf han 4 he h | | )
Agricultural Technology r. Lin has studdeq on agrlcu_tura research for more than . 0 years, he has developed a novel automation
system for producing sliver jelly mushroom(Tremella fuciformis), and has also successfully developed
several new breeds of mushrooms including color jelly mushroom and king oyster mushroom. He has also
developed the super rice variety Asia 168 which has 50% higher yield than regular rice varieties in Taiwan.
ASCH % P H1986F L (B ) AIE - WHEHAREARRLELESE  HZERGE L
(Rl — BRIl ) | HsingKuowWu | IrgRe 5k - DEPERNZE B B#RAVEAE m - HE e (B T, -
Humanities - Since its inception in 1986, the theatrical performance The Kingdom of Desire has brought about significant

Art Category: Dramatic Art

changes in the world of Chinese Opera. It has also represented Taiwan on the international stage, gaining
acclaim for the intercultural flavor of its adaptation of Shakespeare. By opening up new pathways for
Chinese Opera in Taiwan, the performance has given the traditional style a brand-new attitude.
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foundation upon which | was allowed to build up my
academic career. Ru-Pin is not only my better half, but
also the faithful critic, intellectual stimulus and partner
in the pursuit of knowledge. My achievements are not
possible without the help, encouragements and good
will of my teachers, students, friends and colleagues,
and mentors. Finally, | would like to thank the TECO
Foundation and the committee for bestowing this great
honor. The award is indeed my greatest honor to date.

Prospective of TECO Award

Creative, knowledgeable citizens with global vision
are generally recognized as the key to competitiveness of
any nation in the international arena. A good university
is one of the key to nurture young people to realize such
potential. | have taught in the academia for over 30
years. If it is possible, | would like to continue mentoring
our future generation in the foreseeable future. Pursuing
knowledge as always, | would like to help the wellbeing of
our society through scientific and technological advances
made in our labs.

History of Achievements

| first became interested in lasers as a graduate
student more than 30 years ago. The laser was then just
invented and a novelty, fascinating by its own right. The
applications of lasers, on the other hand are endless
and only limited by one’s imaginations. | have been
engaged in the study of lasers and their applications ever
since. Right after my postdoctoral training, | came back
to Taiwan in 1981. My entire academic career, except
for sabbatical leaves at UC Berkeley (1986-1987), Osaka
University (spring, 2004) and CUHK (spring, 2008}, was in
Taiwan. | am proud of our indigenous efforts that achieve
high international standing and grateful to my hard-
working students, associates, colleagues as well as support
of the universities that | worked, i.e., NCTU and NTHU,
Ministry of Education, and the National Science Council,
among others. It has been a gratifying experience for me
personally. | feel lucky to have chosen to com back to
Taiwan more than two decades ago.

My research activities are generally focused on
fundamental issues of application oriented topics that
are our niche areas of my laboratory. It has been proven
to be a successful strategy. We are able to compete
successfully internationally in the cutting-edge fields of
optical and photonic science and technology. Our group
was also awarded many Taiwanese and U.S. patents. We
also engaged in collaborative R&D with local industries
and research organizations. For these achievements, |
was recognized by numerous honors in Taiwan. | was also
a Fellow of all the leading photonics-related societies in
the world, i.e., [EEE, OSA, SPIE, and APS.

Partly due to my visibility and stature in the optics and
photonics community, | was able to serve my country
on numerous occasions. For example, | was the first
coordinator of optics and photonics program of the
National Science Council. During my tenure (1996-1999),
we were able to achieving doubling of the number of
projects, tripling of the yearly budget and launching of a
focus program on GaN Optoelectronics that helps to direct
a flux of highly trained professional to the Taiwanese
optoelectronics industry.

I 'was also instrumental in initiating the annual OPT
(Optics and Photonics Taiwan) conference, which has
become the largest and most influential one in photonics
for Taiwan. | also played a pivotal role in fostering the link

between Taiwanese optics and photonics community with
the international learned societies, i.e., OSA, SPIE, and
IEEE/LEOS (now IEEE/Photonics). | served as president of
the Taipei Chapter of IEEE/LEOS (1998) and the Taiwan
Section of OSA (2000-2001). At my urging, along with
other distinguished colleagues, special sessions at the
OPTs are dedicated for joint annual meetings of the local
sections of SPIE, OSA, and IEEE/LEOS, which are all listed
as co-sponsors of OPTs. | also helped to put together the
successful proposal for CLEO-PR2003, a major international
conference, held in Taipei.

Technical Contributions

Prof. Ci-Ling Pan has made several key discoveries that
are world-class and have had major impacts on photonic
technologies, e.g., generation and diagnostics of ultrafast
and multi-wavelength tunable lasers. In the following, we
list his recent achievements in optoelectronic and liquid
crystal devices for ultrafast and THz photonics.

1. Optoelectronics for Ultrafast, Millimeter-wave
and THz Applications: Prof. Pan and co-workers were
among the first to study arsenic-ion-implanted GaAs
(GaAs:As+) and show this class of photoconductors to
be viable alternatives to LT-GaAs (by MBE) for ultrafast
optoelectronic and THz applications. Carrier lifetimes in
GaAs:As+ are as short as 220 to 550 fs. These are the
shortest lifetimes ever observed for ion-damaged GaAs
and are comparable to those of LT-GaAs. Compared to
LT-GaAs, GaAs:As+ can be prepared by ion-implantation
technology that is readily available, less costly and lends
itself easily to selective-area processing. Ultrafast GaAs:As+
and GaAs:H+ photoconductive switches, surface THz
emitters, efficient medium and large-gap THz dipole and
spiral emitters as well as dipole antennas with detection
bandwidth exceeding 30 THz, a record for ion-implanted
photoconductors were demonstrated. Such antennas
were used successfully in THz time-domain spectrometers
for characterization of novel materials and nanostructures,
laser-diode-based optoelectronic phase locked loops, the
first directly-modulated THz communication link for audio
and burst signals as well as in diagnostics of biological
tissue burn trauma (US and Taiwan patents). For practical
ultra-wideband sub-THz or MMW communication, Prof.
Pan and co-workers developed uni-traveling-carrier
photodiode-based High-Power Sub-THz Photonic-
Transmitters (PTs) for Impulse THz radio-over-fiber (RoF)
applications. W-band RoF transmission of data at a rate

aj@  CEP=0 T 4 Al [(b)

CEP=3n/2];

4
. m."" M
T AYAY

Correlation signal (a. u.)

4 a
Time delay (fs)

as high as 20-Gb/s via bias modulation of such PTs was
realized. Prof. Pan’s group also demonstrated an optical
ultra-wide band Impulse-Radio Fiber-to-the-antenna system
for in-building and in-home applications, operating from
75 to 110 GHz. By spectral line-by-line pulse shaping, it
is now possible to photonically generate MMW signals
with power exceeding that of the sinusoidal modulation
scheme by 7.4 dB.

2. Liquid Crystal (LC) THz and Ultrafast Photonics: In
collaboration with his wife and partner, Prof. Ru-Pin Pan,
Prof. Ci-Ling Pan Pan has pioneered the field of LC THz
Photonics. The optical constants of several important LCs
were determined in the THz regime for the first time.
Unexpected large birefringence was observed for selected
LCs in the nematic phase. These properties were utilized to
demonstrate both magnetically and electrically controlled
THz phase shifters, culminating in the first room-
temperature, 0-2w tunable THz phase shifter (patented).
The device operates at room temperature, as opposed
to previous devices needing liquid N2 for cooling and
achieving phase shift of a few degrees at best. Important
applications such as THz phased arrayed radar would be
possible. A number of functional THz LC devices (patented
or pending) were demonstrated for the first time, e.g.,
control of enhanced THz transmission, polarizer, phase
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gratings, broadly tunable birefringent filters of the Lyot
and Solc types, etc. Prof. Pan was also a leader in novel
tunable lasers, DWDM devices and attosecond generation
using LC-enabled functionalities. A digitally tunable laser
diode (patented), of which the output can be switched
between wavelengths of the ITU grid for DWDM optical
communication systems, is demonstrated. Another design
allows broad and continuous, mode-hop-free electronic
tuning of the laser frequency (patented). Dynamic
wavelength switching and selection of the laser output
were achieved with a liquid crystal pixel mirror (LCPM).
Fine tuning is achieved through an intra-cavity LC phase
shifter. The design concept derived from an external cavity
laser diode (patented by Prof. Pan and assigned to New
Focus) that allows selective feedback and generation of
dual (2-A LD) and even multiple wavelengths. Versatile
laser output is possible using intra-cavity masks, e.g.,
V-shaped strip mirror or the LCPM for CW or mode-
locked 2-A output. The CW 2-A LD is ideal for absolute
distance interferometry and CW THz generation. The
basic cavity design was adopted by groups world-wide
for applications ranging from multi-wavelength mode-
locking to THz sensing and imaging. The LCPM concept
also found application in LC-enabled tunable optical
switches/filters/equalizers/demultiplexers (patented and
reported by Lightwave Europe). Another novel application
demonstrated is intra-cavity measurement of gap of thin LC
cells. Recently, a LC device was designed and constructed
for frequency synthesis of attosecond pulses using 7
Raman sidebands generated by molecular modulation in
H2.

Future Prospects in Research

The information-intensive 21th century is sometimes
referred as the Tera-era. Information needs be generated,
stored, manipulated and transmitted to the global
village at terabit rate, hopefully wirelessly. To meet this
demand, the terahertz (1 THz = 10'? Hz) wave band of
the electromagnetic radiation, which has traditionally
only been the domain of astronomers and molecular
spectroscopists, must be explored. Tremendous progress
has been made in the field of THz science and technology
in the past decade. Novel applications of THz waves
(also called T-rays) in basic science, security, medical
diagnostics and treatment, nondestructive inspection,
and manufacturing quality-control have recently been
demonstrated. Information and communications

technology should also benefit from advances in THz
science and technology. The synergy of research areas such
as wireless communication, biomedical and environmental
sensing, as well fiber-optic communication with THz science
and technology will generate a wealth of applications in,
for example, biometrics — the development of recognition
techniques based on unigue human physical or behavioral
traits — using a THz camera, massive sensor networks and
optical-network-compatible THz communication technology.
For fundamental studies, we note that attoseond and THz
pulses, which share the common characteristics of both
being near-single-cycle (attoseocnd cases) and sub-single-
cycle (THz cases) pulses. They are both ultra-wide-band
(UWB) or highly polychromatic radiation. We intend to
leverage our expertises in THz science and technology to
the studies of attosecond science as well.

Recently, we have made world-leading key discoveries,
e.g., photonic sub-THz wave (MMW) sources and photonic
MMW transmitters that allowed us to demonstrate world-
leading optical-fiber-network-compatible W-band (0.1 THz
or 100 GHz) wireless data transmission beyond 20 Gbit/s.
Functional quasi-optical devices based on semiconductors,
liquid crystals, photonic crystals and metamaterials have
also been proposed and demonstrated. For example, we
have pioneered the field of Liquid Crystal THz photonics.
In the next five years, we propose to conduct fundamental
and applied studies in THz science and technology in order
to lay the foundation for THz communication and sensing
networks for future ultra-broadband media, data and
biomedical applications using the discoveries mentioned
above. Scientific studies in the THz band would also be
pursued. Our main goals are:

1. Research and development of fiber-laser-photonic (sub-
THz to THz) millimeter and sub-millimeter waves sources.

2. Research and development of low cost, high-power and
energy-efficient sub-THz (100- to 500 GHz) photonic THz
transmitter and receivers.

3. Research and development of advanced (semiconductor,
liquid-crystal and meta-) materials and devices for THz
quasi-optics.

4. Research and Development of W-band (0.1 THz or 100
GHz) wireless data transmission at 100 Gbit/s.

As a platform for real-world applications, a real-time
MMW Radar imaging system with ultra-high 3-D resolution
will be constructed
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am very honored and thankful to TECO Award for
Irecognizing my research study of the interfacial
phenomenon from different spatial perspective and its
application in the field of precision machinery industry,
semiconductor manufacturing, and bio-medicine. The
chance to be awarded with this recognition certainly
motivates me to work harder and to assume more
responsibilities. | would also like to take this opportunity to
thank my parents for their continuous supports, my family
for their understanding, my teachers for their guidance,
my friends and colleagues for their encouragement and
care, and lastly the research team for their contribution and
collaborative efforts.

—

Precision machinery might not be the most glamorous
field, yet it is vital to the manufacturing industries, and it
plays a crucial role in many of the industrial advancements
in Taiwan. Since the beginning of its establishment,

ATAAVE
A YaCL A
I

TECO foundation is characterized by its prizes to award
laureates in the field of engineering, and it has proven to
be forethought. | sincerely wish that TECO Award’s social
credibility and exposure will help everyone to realize the
essence of precision machinery. TECO Award will generate
an even greater influential impact if one at competitive
disadvantages is being encouraged to stand out from the
crowd and to make a difference by turning a threat into
an opportunity, with one’s deliberate planning, innovative
strategy, and relentless dedication.

I ' was profoundly encouraged when acknowledged by
TECO Foundation. Despite limited resources and geographic
disadvantage, | was committed to continue research
activities, to establish industry-academia collaboration, to
extend international cooperation, to yield the opportunity of
recruiting domestic and international professional scholars,
and to lead The Advanced Institute of Manufacturing with
High-tech Innovations (AIM-HI), which aims to develop
green intelligent manufacturing technologies for next
generation and strives to become an internationally
recognized institute. The belief held by AIM-HI matches well
to the “Techno-Cultural Synergy, Innovation Unbounded”

objective of TECO Award. | sincerely hope that TECO Award
will continue to promote the areas of technologies and
become globally acclaimed.

—

Dr. Jeng was recruited by NASA Glenn Research Center
to work on bearing design and tribology research, and he
was the recipient of Technology Utilization Awards in 1988
& 1989 from National Aeronautics and Space Administration
for the innovations of utility and value to and beyond
aerospace field. Dr. Jeng then spent a number of years at
General Motors Research laboratories to conduct research
on tribological design of engine components. His research
findings on the reduction of friction and wear of automotive
components have considerably improved the operation of
engine, reduced COZ emissions, and ultimately attributed
to the overall green energy goal of energy conservation
and carbon reduction. As the result, Dr. Jeng was awarded
Charles L. McCuen Special Achievement Award (GM’s top
technical award) from General Motors for his extraordinary
technical achievement and significant impact on GM
business. At General Motors, Dr. Jeng was highly dedicated
to the study of tribology that he has published a great
number of technical papers in guality international journals.
The excellent quality of his work was recognized when
he won the Walter D. Hodson Best Paper Award from the
Society of Tribologists and Lubrication Engineers in 1990.

After returning to Taiwan, Dr. Jeng has transferred to the
academia and assumed a teaching and research position
at the mechanical engineering department of National
Chung Cheng University. At the academic institution, Dr.
Jeng has utilized surface contact mechanics to study the
interfacial phenomena of thermo-sonic wire bonding for
microelectronic chips and chemical-mechanical polishing
for wafer planarization. His research findings have yielded
substantial impact on microelectronic industry in Taiwan,
and his outstanding achievements have earned him
Research Excellence Award from National Research Council
of Taiwan for several years. In addition to his academic
contributions, Dr. Jeng has filed a good number of patents,
of which the core technologies have been transferred to
related industries. Dr. Jeng's innovations have assisted the
industry in upgrading its manufacturing technologies and
improving its performance.

Dr. Jeng also serves as the director of AIM-HI at National
Chung Cheng University, which was established in 2011

1147 bR R A

with the funds under the ATU Plan (Aim for Top University
Project) of the Ministry of Education, Taiwan. This institute
is comprised of domestic and international distinguished
scholars in the field of precision machinery, working to
develop technology for intelligent green manufacturing
system, and it aims to become a globally competitive
research center in the field of advanced manufacturing.
Among many of its members were former TECO Award
recipients. AIM-HI currently integrates professional talents
from mechanical engineering, electrical engineering,
and applied materials to perform advanced research
and to develop key technologies for intelligent green
manufacturing system, real-time multi-core intelligent
control and intelligent wireless sensing systems. The
institute invited experts in management and cognitive
science into the research lineup, in order to achieve the
goal of intelligent industrial management and customer-
oriented service economy. AIM-HI is working to extend its
international cooperation and to enter international bilateral
cooperation by forming alliance with international and
domestic industrial companies.
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Technical Contributions

1.Academic Contribution at International Level

Dr. Jeng has been serving as associate editors in the
ASME Journal of Tribology and the Tribology Transactions
and the Lubrication Engineering for a number of years. He
was also responsible for advanced research planning in
conferences of related field, and he has been very active on
various technical committees. To promote Taiwan's academic
standing and to enhance Taiwan’s visibility in international
community, Dr. Jeng has given technical presentations
across the world, and for more than two decades, he has
participated in almost all STLE and STLE/ASME International
Tribology conferences, which register Taiwan, USA,
England, and Japan as the main participating countries.
In addition, Dr. Jeng has formed research alliance with
internationally well-known universities and manufacturing
research centers: Manufacturing Research Center at Georgia
Institute of Technology in the USA, M.S. Wu Manufacturing
Research Center at the University of Michigan at Ann Arbor
in the USA, Energy System Division of US Argonne National
Laboratory, Integrated Manufacturing Technologies Institute
of Canadian National Research Council, and Russian
Academy of Science. In an effort to further the research
development on intelligent cloud sensing and prediction
system for machine tool industry, Dr. Jeng has established

international industry-academia collaboration with Smart
Material Group of Stanford University and Center on
Intelligent Maintenance System of University of Cincinnati,
which is funded by US National Science Foundation.

2.Science and Innovation
(1)Surface Roughness and Contact Mechanics

Developed an comprehensive statistics-based surface
contact mechanics model and employed this model to
provide a physical insight for the long standing puzzle that
how a running-in period can enhance the performance of
a machinery system and offer a rigorous justification for
experimental data that running-in surface have better wear
resistance.

Successfully applied this model to the mechanical
component design and manufacturing processes, and
selection of fabrication parameters of wafer planarization
and wire bonding of electronics package.

(2)Micromechanics

Developed a computationally effectively algorithm in
nano-mechanics including energy minimization, molecular
dynamics and multi-scale approaches that facilitates the
observation of deformation mechanism. The algorithms
have been used to explore the full range of length scales
of tribological behaviors and the lateral junction growth to
reveal the genesis of friction and wear.

Combining the depth sensing technique, ultra-
fine positioning and theoretical modeling to establish
a mechanical property and tribological performance
characterization technique that beyond the state of the art.
Further, with the utilization of dynamic mechanical analysis
(DMA), this technique can be employed for hard and soft
materials. The established technique has been applied to a
variety of cutting edge research and industrials applications.

Integrating the developed characterizing technique
and computational algorithm to accomplish leading edge
exploration of thin films, nanoparticles, nanowires, and
nanotubes.

3.Industrialization
(T)Industrial Technology Development and Applications

In the early stages of Dr. Jeng’s career, he has developed

a ground breaking computer software package FLARE
(Friction and Lubrication Analysis of Reciprocating Engine)
for the tribological design and lubrication analysis of
engine components. His research findings on the reduction
of friction and wear of automotive components have
considerably enhanced the operation of engine, reduced
CO2 emissions, and ultimately attributed to the goal of
green energy saving. Even till today, this computation
software continues to serve as an important principle of
enhancing tribological performance of engine components.
With the belief in “Empowering Innovation for Enabling
Technology”, Dr. Jeng has successfully discovered and
developed many technologies that are being commercialized
in the key industries of Taiwan, such as electronic and
precision machinery industries. Dr. Jeng's intellectual works
on the applications of cylinder honing, high-speed spindle,
and lubrication system are being transferred to industries to
raise technology level.

(2)Establishment of Industrial Platform

Under the support of Ministry of Education, Taiwan, Dr.
Jeng has successfully established AIM-HI, where he recruited
the international and domestic experts in the precision
manufacturing field, probed into the industrial development
trend, analyzed and identified the needs of the industry,
and provided assistance to the international and domestic
industry. At the current stage, Dr. Jeng has maintained an
extensive international collaboration with world renown
academia, research institutes, and international and
domestic industries, to jointly develop the next generation
components and the core technologies for advanced
manufacturing system. To assist small and medium-sized
enterprises, Prof. Jeng has strengthened the industry-
academia liaison, established the schooling-employment
program, assisted with the upgrades or transformation of
the domestic small and medium-sized industry effectively
through the Incubation Center in CCU, in order to attain
the following goals: bottom-up integration of domestic
precision machinery industry, intelligent management, and
the principle of customer-service economy.

(3)Promotion and Execution of Vehicle Safety Regulations

Under the leadership of Dr. Jeng, his research team has
established the Vehicle Safety Standards and Certification
and became the first Center for Vehicle Equipment and
Inspection in Taiwan to be ever certified by Taiwan
Accreditation Foundation (TAF). Among the 7 certified
institutions in Asia, it is also the only one with standardized

procedures for the Vehicle Equipment and Inspection.
The training centers in Ministry of Transportation and
Communication, Taiwan (MOTC]), even decide to employ the
inspection tests for the Vehicle Equipment and Inspection
on the higher examination for traffic engineer and MOTC
inspectors.

Future Prospects in Research

Due to ever-increasing competition, the precision
machinery industry requires constant innovations and
technologies upgrades to sustain its competitiveness.
Realizing that fundamental research in science, applied
research in engineering and technical development
towards industrial application are the three major themes
in increasing the competitiveness, Dr. Jeng is committed to
improve his research works and technology development
in the field of tribology and contact mechanics with nano-
enabled tools and bio-inspired innovations. His research
findings, innovative breakthroughs, and deep understanding
of industrial application requirements will all be placed into
practice to the development of core technologies in related
industries.
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Prospective of TECO Award

The TECO Award is aimed to promote technology
innovation and improve human social adaptation. It
is awarded to those talents who have distinguished
achievements. Since TECO Company is good at motor
and motion control technology and products, the
perspective below is laid on the TECO Award.

Technology in motors is aimed high
Energy sustainability saves the planet
Cooperation lies in the heart of life
Outgrowth becomes green and lasting

Motors and motion control technology are the origin
of many industries. TECO AWARD and TECO Company
will lay down the foundation of industry development.

History of Achievements

Prof. Han Pang Huang was born in the rural area
of Puli, Nantou County. He moved to Taichung in the
fourth grade of elementary school. After graduation from
Victor Junior High School, he chose the Department of
Electronics, Taipei Institute of Technology, although he
ranked 6th in the entrance examination of Taichung First
Senior High School. He graduated in 1977 and served
in the military for two years. He became the Senior
Technician at Taipei Long Distance Telecommunication
Office. Fortunately, he passed the Higher Civil
Examination of Examination Yuan, and the Examination
for Studying Abroad of the Ministry of Education in 1980.
He studied in the Department of Electrical Engineering
and Computer Engineering, the University of Michigan,
Ann Arbor, in 1981, and completed his Ph.D. in
June, 1986. Since August 1986, he has been with the
Department of Mechanical Engineering, National Taiwan
University. He is responsible for teaching in the fields
of control and mechatronics. On the other hand, he
focused on the research of robotics and automation
technologies. The academia-industry cooperation is
another focus.

In the research of automation technology, the first
FMS system in the domestic academia was implemented
in 1989 under the leadership of Prof. Shiou-Shong
Lu. He served as the CIM project reviewer of Industry
Development Bureau (IDB) since 1989, and served as the
Automation Advisor of IDB from 1992 to 1995. He was
also responsible to set up the accreditation system for
automation service companies. From 1998, he served as
the committee member of IDB automation project and the
committee member of DOT (Department of Technology)
e-automation project. He had visited and assisted more
than 300 companies national wide to promote and
enhance their degrees of automation. He served as
Director of the joint CIM Education Program between
NTU Tsing Ling Industry Research and Development
Center and IBM since 1993. The IBM DAE and MAPICS
were successfully integrated with the developed FMS
system, and resulted in the FMS system control software.
From 2002 to 2008, he had served as the Board Member
of MIT Supply Chain Forum, the Program Director of
Automation Program, the Program Chair of Automation
Industry Program, the Program Chair of e-Automation
Program in National Science Council. He devoted his

efforts to assist industry to upgrade its automation and
e-automation capabilities from 60% in 1989 to 90% at
present. The e-automation of industry also ranks fourth
among pacific region countries.

In the research of robotics, Prof. Huang cooperated
with Prof. Jiun-Hong Chiang to develop the first 4-DOF
robot arm in the domestic academia in 1988. Due
to many workers lost their hands during machine
operation, he started to do the research of prosthetic
hands. The first five-finger NTU Hand with 17 DOFs
was developed in 1996, and was used on the amputee.
He also constructed soccer robots and led the team to
participate the FIRA world soccer robot competition.
His team held the Third Place, Second Place, and First
Place from 2001 to 2003. It is the first team from the
country to win the world soccer robot competition. He
also developed the first 7-DOF robot arm in the country
in 2008, the first tour guide robot with the capability of
2D/3D environment map reconstruction in the country
in 2009, the first foldable robot in the world in 2012,
and the first full-size humanoid robot with the capability
of walking forward and backward, turning left and right,
and climbing a slope in the country in 2012.

He will continue his research in intelligent robotics as
well as intelligent automation.

Technical Contributions

1. Five-finger Multi-fingered Hand — NTU Hand

The first five-finger multi-fingered hand with 17
degree-of-freedom in the country was successfully
developed in 1996. The mechanism, drivers, sensors, and
controllers are integrated into the hand body to achieve
all-in-one design, and the number of degrees of freedom
and the size resemble the human hand. Compared to
the traditional tendon-driven hand, it is more suitable for
prosthetic applications. The innovative finger mechanism
and grasping posture have been designed and analyzed.
The fuzzy controller is integrated with DSP modules
and analog control modules so that five fingers with 17
degrees of freedom can be simultaneously controlled
and remote control can be fulfilled.

For highly integration, the SOPC technology was
introduced and the EMG recognition was embedded

into the PDA to control the developed prosthetic hand.
In the hardware controller, the Nios plays as the kernel,
and each finger-joint controller is Verilog based. The
SVM based EMG recognition system can achieve more
than 93% recognition rate. In particular, the developed
PDA graphical user interface makes all functions of
the prosthetic hand easy to use. Based on this graphic
interface, the training and testing of the EMG recognition
system, cup grasping, egg grasping, and sensing and
monitoring can be easily performed. The prosthetic hand
was successfully implemented on an amputee.

2. Tour Guide Robots — Mei

The tour guide robot, Mei, was debuted in the
History Gallery of National Taiwan University in 2009.
The mobile robot is capable of voice interaction,
autonomous navigation and localization, automatic
obstacle avoidance, human face recognition, automatic
tour guide, and automatic 2D and 3D environment map
reconstruction. It is the first tour guide robot with such
capabilities in the country. The tour guide robot can
interact with the visitor, automatically guide the visitor
through the Gallery, and explain in speech the content
of each stop to the visitor.
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The developed tour guide robot is based on the
developed algorithms of SLAM, SLAMMOT, SLAMMOT-
CP. The environment map is first constructed, the robot
is localized, and then the tour guidance is conducted.
The navigation and guidance technology of the tour
guide robot was transferred to PMC and was used in
the Vanilla Baby Robot in the Taipei International Flora
Exposition 2011 as well as in the National Taichung Art
Museum.

3. 7-DOF Robot Arms

The first 7-DOF robot arm in the country was
developed in 2008. Its specification is almost the same as
the industrial robot arm. The mechanism design, inverse
kinematics and control are innovative. The robot arm
won the First Place in the 2009 Hiwin National Robot
Competition.

4. Foldable and Packable Robot Arms

The first foldable and packable robot arm in the world
was developed in 2012. The robot is designed based
on two-axis mechanism. It has eight degrees of freedom
and each link and joint is modularized. In particular, the
robot can be easily folded and packed for transportation.

5. Full Size Humanoid Robot — Nino

The first full-size humanoid robot, which is capable of
walking forward and backward, turning left and right,
and climbing a slope, in the country was debuted in
2012. The humanoid robot, Nino, is 145cm in height,
68kg in weight, and has 48 degrees of freedom, 48
motors, and 96 sensors. Not more than six countries in
the world are able to develop such kind of humanoid
robots. Nino is equipped with Power Management
System (PMS) and Battery Management System (BMS).
PMS and BMS can monitor the current and voltage of
each motor, and temperature of battery. The abnormal
system status can be furthered detected. The embedded
scheduling algorithm can be applied to re-allocate the
power distribution.

In summary, Prof. Huang has published more than
310 journal papers and conference papers, hold and
submited 30 patents, published 7 books (one in English),
and hold five million NT dollars technology transfer.
Some important honors are given below.

CIAE Fellow

CSME Fellow

Tau Beta Pi Honor Society, Member

Ford URP Award

Three-time Distinguished Research Awards, National
Science Council

Two-time Research Fellow Awards, National Science
Council

Distinguished Research Fellow Award, National Science
Council

Distinguished Education Award on RFID from EPCglobal
Zhong Zhou Zhang Chair Professor, National Taiwan
University

Life Distinguished Professor, National Taiwan University
Board Member of MIT Supply Chain Forum

Future Prospects in Research

Prof. Han-Pang Huang has devoted himself to
the development of intelligent robotic systems and
manufacturing automation systems. The intelligent
robot and automation system will become much more
intelligent in the near future. In addition, they will closely
interact and cooperate with human being. It is inevitable
that the robot will become part of our daily life. The
research will be focused on the human-robot interaction
and make the joint system collaborative and beneficial.
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incere thanks to TECO Technology Foundation for your
Slong—termed efforts in promoting the research and
development in technology and humanity. Praise the Lord
for His comfort and strengthening. Thanks are due to my
parents, wife, and children for your everlasting support. |
am grateful for the immeasurable helps from my teachers,
advisors, students, post-doctors, and many collaborating
scholars.

TECO Technology Foundation has established the long-
termed and respectable reputation for your insistence on
the balance between scientific technology and humanity/
art-creation. Your efforts are widely well known and
respected. | personally feel your emphasized philosophy
is rather unusual and has critical impact on the biased
weight on science and technology, particularly in Taiwan.
Wish TECO Foundation can continuously promote your
insistency. Thank you.

Over the past 30 years, | have been devoted to metallic
materials. Firstly, | studied the radiation damage in alloys,
followed by Al-Li aircraft alloys, superplasticity/superplastic
forming, metal matrix composites, Mg alloys, electron

backscatter diffraction for texture, friction stir processing,
accumulative roll bonding, bulk metallic glasses, thin film
metallic glasses, etc.

The recent efforts on bulk metallic glasses, metallic
glass composites, thin film metallic glasses have advanced
Taiwan MG research among the top 8 in the world.
Because of the previous progress on light metals and
metallic glasses, | was awarded by NSC distinguished
research awards (3 times), MRS-T Fellow, Hou-Jin-Duw
Award, MOE academic award, etc.

Previous industry relationship was mainly with CSC
and MIRDC. Many of the patents and technology were
undertaken within these two institutes. Continuous R&D
activities for practical applications are still undergoing.

The research outcomes for Al-Li, Mg, metal matrix
composites, and TiAl light alloys have been extended
into applications in many local companies and institutes.
Current on-going international project was sponsored by
Japanese Government on high temperature Mg alloys,
through Kumamoto University.

The ten-year research on superplasticity and
superplastic forming was mainly on the low temperature
superplasticity (LTSP) for Al and Mg alloys. The forming
temperatures can be lowered from ~5000C down to
~2000C, based on the concept of considerable grain
refinement and grain growth control.

The progress on metallic glasses has resulted in initial
practical applications for optical lens, metallic glass
coating, optical reflection/transmission, anti-bacterial and
bio-implant aspects.

Our recent and future R&D plan is to collaborate with
local industry and Institutes, including China Steel, CS
Aluminum, MIRDC, ITRI, etc. A research center is shaping
up focusing on light metals, metallic glasses, metallic
coatings, etc. Collaborating parties might include CSC,
MIRDC, NCKU, NKU, ISU, NCU, local companies, University
of Tennessee, Oak Ridge National Laboratory, Kumamoto
University, HK City University, National Seoul University,
KIST, Yonsei University, Xiamen University, Shanghai JT
University.
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am certain there are many other scientists who are worthy
of this ward. Receiving this award is a tremendous boost
to my confidence, so | owe my gratitude to the award
committee. During my research period over 40 years, many
colleagues in various stages made our works possible. One
particular person who also deserves this honor is my wife,
Lee, Shoo-Phoon, who helped me raising one daughter, Lin,
Chao-Yin, and two sons, Lin, Kai and Lin, Yo, making them
diligent and independent, so that | can always focus on my
research.

Prospective of TECO Award

Recently, climate changes have caused instability in
agriculture production and the rise of petroleum cost. These
pheuomena encouraged the conversion of food-stock to
biopetroleum to satisfy the need of transportation energy.
Industrialization of modern society has turned many farm
land and farmers away from agriculture that resulted in
an even heavier burden and demand on the remaining
agriculture system. All these aforementioned reasons
contributed the rapid increase and fluctuation of food cost
contineously.

FAO has predicted that there are famines at the end
of 2020 and countries like Philippines or African countries
will suffer the most. Despite Taiwan produces and excess
agricultural products, the flour, soybean and corn totally
relief on imports, which can fluctuate tremendously;
therefore, the food cost in Taiwan is still susceptible to
international food price, e.g., the cost of corn rose from
$4/kg to $12/kg back in 2008. Therefore, future work
on agriculture refinement is paramount in supporting the
economy.

The TECO award by TECO Technology Foundation (37T
RBHE U 4:8) has encouraged scientists to focus on their
work fundamentally for years. The award recipients feel
humbly proud when receiving this award, considering the
TECO is an industrial technology company but the award
includes social and agricultural sciences as well. | have
been working on agricultural refinement as a technological
staff, witnessing the evolution of agricultural technologies
for over 4 decades in Taiwan. My latest search product,
Asia University 168 (AU-168), is a new breed of rice, which
is even better than the counterpart from China. Unlike the

out-bred Chinese rice, the AU-168 is an in-bred rice that can
be propagated locally by farmers, which drives the cost of
seeds down to minimum. Under the assistance of TECO
technology foundation, | would introduce the AU-168 to
other countries like North Korea and African countries that
need the rice the most. Finally, | would suggest the TECO
technology foundation to unify the technologies of those
TECO award recipients helping those other countries that
can benefit from the improvement brought by the TECO
award technologies.

History of Achievements

Dr. Lin has worked on agriculture research for more than
40 years since his graduation from the department of Plant
Pathology at National Chung-Hsing University in 1971. In
1973, Dr. Lin passed the government examination and was
assigned to “Seed Improvement Station” of Taiwan Provincial
Government, studied on tomato breeding program. Two
years later, in 1975, Dr. Lin was sent to Purdue University,
U.S.A for his doctoral training with government funding. In
1980, after obtaining his PhD, Dr. Lin returned to Taiwan
and served successively as the head of Plant Protection
Division, Special Crops Division and then Technical Division
of Taiwan Provincial Government. Dr. Lin’s outstanding
achievements at that time include “Precision Agriculture”,
“Greenhouse Horticulture” and publishing the “Fruit
Calendar”. Those achievements lead Dr. Lin to win and
receive the outstanding world youths award of in 1984.
From 1987 to 1995, Dr. Lin took the positions as the
director of Taiwan seed Improvement Station, Taichung
Improvement Station successively. During that time, his
outstanding achievements were naming a new rice breed
which has the best quality known so far as “Taikan No.9"

Dr. Lin was appointed as the General Director of Taiwan
Agriculture Research Institute from 1995 to 2008, his
outstanding works include naming the king oyster mushroom
as “Xing-Pau” mushroom, meaning almond/abalone for its
smell. He also named a fragrant rice as “I-chen” fragrant rice
in memory of its creator, Dr. I-chen Kuo..

Dr. Lin retired from the governmental post in 2007and
continued his research as the College Dean of Health at
Asia University in Taichung. During the time, he developed
several color varieties of silver jelly mushroom and an
automatic cultural system for mushroom; except, Dr. Lin also
developed the mechanical cultivation system on castor oil
production and bred a super rice variety called “Asia No.168"

Technical Contributions

Dr. Lin’s main contributions are as followings.

1. As the head of Plant Protection and Special Crop
Division in Taiwan Provincial Government (1980-
1986):

(1) Developed high quality agricultural product
system which is known as “precision agriculture”.

(2) Developed “tourism agriculture” “green house
Agriculture” and create the “fruit calendar”.

2. As Director of agriculture Improvement Station (1986-
1994) :

(1

(2) Invention of saw-dust bag cultivation method for
mushroom to replace wood cultivation method.

Breeding a popular tomato variety, “TSS No.1".

3

Developed plate-well culture system for vegetable
seedlings.

(4

Organized “Chinese Seeding Association” to extend
high quality of plant seeds.

(5) Organized “Chinese Sustainable Agriculture
Association” to extend organic agriculture.

(6) Named a rice variety with the best quality so far as
“Taikan No.9”

3. As the General director of “Taiwan Agriculture Research

Institute” (1994-2008):

(1) Leading the fruit research teams and bred many
varieties of tropical and subtropical varieties (mongo,
watermelon, litchi, wax apple, pineapple, heat
tolerance pear. etc.)

(2

Leading the rice breeding team and developed a
popular rice variety “I-chen fragrant rice”.

(3

Set the agriculture biotechnology research into
action and established “Isolated field of transgenic
crops” for evaluating ecological effects of GMO in
2007.

(4) Established “Floriculture Research Center” in 2008,
developed and extended new varieties of orchid for

exporting to foreign countries.

4. As the College Dean of Health at Asia University
(2008-present):

(1) Established “Medicinal Mushroom Research Center”
at Asia University

(2

Developed a "new automatic cultural system” for
cultivating white or color jelly mushroom (Tremella
fuciformis)

(3) Bred a rice variety with super high yield and named
as “Asia super 168"

(4

Developed mechanical harvesting system for castor
seed when producing castor biodiesel oil

Future Prospects in Research

In view of recent climate change and oil crisis, my
future research will focus on bioenergy and healthy food
production with environmental protection in mind. The
mechanical cultivating system for castor seed has received
a recommendation from the National Science Council to
produce biodiesel and will be introduced to the world in 3
years alone with a high yield castor seed. The mushroom
study will focus on organic cultivation so their product will
better suited for health or medicinal use. The Food and
Agriculture Organization (FAO) of the United Nations has
sought my help for those Vietnamese people to cultivate
organic mushrooms. | will help and train those Vietnamese
farmers to improve their farm economy through the
arrangement of FAO.
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The path of traditional Chinese opera is a difficult
and lonely one. Winning the Teco Award affirms our
group’s hard work and gives us comfort that this effort is
appreciated. But there are even more hurdles ahead, more
mountains to climb. | must continue to press forward for
the sake of the next generation.

History of Achievements

Established Contemporary Legend Theatre (CLT) in 1986
Nominated of Best Actor of Golden Horse Movie Award
Best Actor of Cultural Golden Statue Award (three times)
Best New Performer of Hong Kong Film Awards

Taipei Cultural Prize, 2006

14th The National Award for Arts, 2010

Ordre des Arts et des Lettres, France, 2010

Teco Award, 2012

In 1986, Wu Hsing-kuo and a group of enthusiastic
friends founded the Contemporary Legend Theatre,
revitalizing traditional Chinese theater by adapting
Western classics to the styles and techniques of Peking
opera. Wu attracted enormous attention with CLT's
first production The Kingdom of Desire, adapted from
Shakespeare’s Macbeth, and he continued to work on
intercultural productions. He was both leading actor
and director of four Shakespearean plays, two Greek
tragedies, four Chinese traditional pieces, and Beckett's
Waiting for Godot. Wu also participates regularly in
international festivals and has performed at the Avignon
Festival, the UK’'s Royal Opera, New York’s Lincoln Center,
and Edinburgh International Festival. Wu is generally
recognized as a pioneer in cross-cultural performance.

Productions of Wu, Hsing Kuo

1986 The Kingdom of Desire, adapted from Shakespeare'’s
Macbeth

1990 War and Eternity, adapted from Shakespeare’s
Hamlet

1991 Yin Yang River

1992 The Last Days of Emperor Lee Yu

1993 Medea, adapted from Euripides’'s Medea

1995

2001

2002

2003
2004

2005

2007

2010

2011

1990

1993

1994

1998

1999

2004

2007

2008

Oresteia, adapted from Aeschylus’s Oresteia and
directed by Richard Schechner

King Lear, a solo performance adapted from
Shakespeare’s King Lear

The Hidden Concubine, originally called The Black
Dragon Courtyard

A Play of Brother and Sister, a Hip Hopera

The Tempest, adapted from Shakespeare’s The
Tempest

Waiting for Godot, adapted from Beckett's Waiting
for Godot

108 Heroes - Tales from “The Water Margin”,
adapted from Chinese classic novel

The Water Margin

The Butterfly Dream, based on the fantastic stories
about Zhuang-zi

Run Chekhov, adapted from 14 short novels by
Aton Chekhov

108 Heroes 2 - Tales from “The Water Margin”,
adapted from Chinese classic novel The Water
Margin, was premiered at Hong Kong Arts Festival
L'Empereur Kangxi et let Rio-Soleil Opera, was
premiered at National Palace Museum

The Important World Tour

The Kingdom of Desire - Royal National Theatre,
London, U.K

The Kingdom of Desire - Shinjuku Cultural Center,
Tokyo and Osaka, Japan

The Kingdom of Desire - Cultural Center, Hong
Kong

Farewell My Concubine - Festival de Chateauvallon,
France

The Kingdom of Desire - Festival d’Avignon, Cour
d’honneur du Palais, France

San Diego de Compostela MILLENIUM Festival,
Spain

King Lear - The Odeon Theatre & Le Theatre du
Soleil , Paris, France

King Lear - 40th Anniversary of Odin Theatre,
Denmark; Archa Theatre, Czech; I.C.A., U.K.

Tipsy Concubine/ Farewell My Concubine/ King
Lear :

US West Coast Tour - LA, Davis, San Jose; Lincoln
Center Fe stival Opening

Waiting for Godot - The National Theater of Korea
King Lear: Ten Days on the Island Festival,
Tasmania, Australia

2009 King Lear - Festival d’automne en Normandie,
France

2010 King Lear - Festival Europalia, Belguim, Germany,
Netherlands
King Lear - Shanghai and Su-zhou, China
The Kingdom of Desire - Shanghai Expo, China
Butterfly Dream - Shanghai, China

2011 Water Margin Heroes 2 - Hong Kong Arts Festival
(world premier), China
Waiting for Godot - L'Agora Theatre de Evry,
France
King Lear - International Edinburgh Festival, UK

2012 King Lear - Teatro Biondo Stabile di Palermo, Italy
King Lear - Sibiu International Theatre Festival,
Romania
King Lear - International Festival of Arts &ldeas,
New Heaven, U.S.A

Prospects for Artistic Creativity

The Times lauded Wu's remarkable performance“which
reminds us of the English famous actor Lawrence
Olivier."The Japanese Daily Yomiuri also praised Wu's
creation as strong and deep,“besides, his excellent
techniques enrich the layers of play.”In 2007 and 2008,
Wu was twice invited by New York’'s Metropolitan Opera
to perform alongside with the well known opera singer
Placido Domingo in the acclaimed production The First
Emperor by Tan Dun.

2010 he adapted 14 short novels by Anton Chechov
into a stage play called Run! Chekhov! At the same
year, he was awarded the honor of Ordre des Arts et
des Lettres-Chevalier prize of France which to praise his
accomplishment on art.

2011 he was invited to International Edinburgh
Festival to present solo show King Lear which is the first
Taiwanese artist in EFIl ever. He also directed and played
L'Empereur Kangxi et let Rio-Soleil Opera in 2011, which
was premiered at National Palace Museum, Taiwan.

Wu is now preparing another masterpiece adaptation,
which is Metamorphosis by Kafka. This solo play will
combine the pioneer cloud technique and multiple visual
media. It will be the opening performance of Edinburgh
International Festival in 2013.

1161117



1181119

EN

TR LB EANERNEERES
R E A\ SR 2 4

St E AE B8 S i

DIz ECE T

BZ TR, ASTRE

BT UER TSR S

RE AR EHEE TR TR 2T
RS (BT ]

R B E R R

B AU RS B B IR 15
AR TT S T RISt #e ) BukE



CRWINEE Sk LT
RN 5

>

N

O
- g
AR

TR

BEEENFKIIT1983%F  HEERZHREMEAMN G - REERMEE LSRN
FEF L BMEM LR T - RAREIBAWIRE T3 - I 55 5 S T B R
AT HHRAMFESSWREE R  EARMIE S - DTN SM HE - FEN
XAk - RIREEERAE - 5 HATEM AN - MERAVIERER - SRR R IR
(R FEE A T T LA

BRREREERALEE - R1994F 91T "THERE AR 2% ) S
BE S Fr sk B2 Bt B AT - R EENNIER1990F~ 1995 F B AT HER EHHN T
SOEERE TEHES ) RITHRENERERREREAN REBR  REEZE  &E
EIEERIE "R, o 19965 5 Ak H R IUE T R E 42 ih B AL E R AR B X Y
oSS EE-BR AT - MBI - MBEE T AR K AR 48 B SR A s O AL 8%
B R ZEBE o FERE Y B A0S ik AR B C R R RE - 1k (8 DARE BR A 81/ 75 0 R
kT ik o Bl B E R SUEHE -

CTERREE SRR - EENER RSB SRS 0 BEK - X mitE
R B 1 B SR A A KRB 2B - B EERY o 2000 A2 T RBIE AR
BED ) EREAFER T RESE W,

20034\ HEERBIME 0 F AN R EI R H - BE " MERO IR 8 o 20 A P Rb P I
BHFERHA - FTE (Jennifer Dunning) #HER " 2REEREBREREE ) 5
R (BER TEMHE, ) - BRA - BEPE: "HAKELH TRANES,
EROFIR  HELERESAHEMEY  EARAPE - o HSEHERHEAEERS
TR > EELTOVER M E S RSB ERY - e — %% B TS
SEAFTEILE "I ER - FEER ) OSUEEE > RIS A SRR EEHER
) 2% 16 28l T L

1201121

o\ - oAty




5 1 U R T A 8

i H 4v K

m

TEEET - AESESE ) HEE TR ENT D HTEREERE
MESET  AMARES "+ B8, TEARENTE *Wi %
o TRAE, - T=6F, 0 THER, » "TEFT, F
BEamELTE  mMIAERERMBEN "HRT ) MRELHEN "Bt
il - WEAFRERMET FE " 51T NEENHBIIHK - ©
BGEIEN B, BEERMMER TERARR, TREEE TN
W WEIEEL LSRR MERSMOES - AAREREE S
B TEmER ) AR

Boh - BESRR EHOO B RS R - BRSO AR
B ER B IR - B BRI S A R R B i AU BB - T S
YRS 2 1

%

|
%

[ H] S IAT

M3 |
N
¢
&

3
e
P A

1221123

N e g




CIRWINED ST
i H A K4

| HIHA%E

[ S 8AT ]

RESG TREAE ) ALY <DESFIEHIAT &
WAFREABFREAIEERS

B | 2E
HE | R <R@%>
Fritfi /P9I A 51
BOSE W RERE/HE BNERE/HR BLER /TR
W | WE BHEE - AR
S0 | Bad - FPRE - SR R BRI

SMER | AKBES BRRYRE REY>EN Nuiky
REHEE FeiEm BEEHEE TIHELTH
SRl BEEE BxecbiE TEAAR
BB FER BRNESE XAABEH EHEREE
BEBRLY LHBRAE
Bz (BRTHLE)

[ #73 ]

WiEEsG TRBRR, (K2) X2 HS H8
HAERBL T AURMIELER -

R | B

AN <ﬁm%> BT JBOKRE  BIUSE HIRNE SRsE ELRK
T | mAAmsE o BN BAEK LEAANE -

e | BRYLAT © AEBAL

SEff | BEAa  FE BRI A R

RS | REW MAE EAZTAES

HeeH TRk ABRALF EHH=F
kA RB K ERKAER kR FEE
BREAE LALHE RS 3 (B%K4T)

[2 k%]
BomEEE T EwWE  RARG WA T4k RE AR
EREZEE (A x) LRALE

iR | g
SR | iR - BT mRE - BEERAK - IR

o

[ 485 ]

$%%%a LR TRXR, 28RE "R ”“fﬁ’aﬁﬁﬁ%a%Wff
AA@’;Aﬁjzﬁ%’m%ﬁ%%% SARRAFZGWMNE » RARBEE
REeEgZHE - EW2HE ER2 K R/ FEE2 "L, AL %%@
BEGHE(TATHLHM) 2 BBAREIR REA>ZRGTRE  AERELTH
HEZ £ o

5| [ AL ]

Hithd | AR

B | WEX

gl | ML - BERRE  FFHE  BER

WE | Ssss o TR R W XER 0 RA— LB T X4 -
FEMRIE B R (P ERE)  MERSMREE  BHBERR RTBRELT -
B RREF B A 0 (FIRREFWIBLE) o RXERRIIA S (RELEZERIK)
HRRERABTHR  EFRS RO -
AR (BBAKRN  ARBRERFTE)  FRAGEBAFTRET  BERFAEFROHRTLE -
RAXAR (XREARE A RKBERAREH) ARERRE  AAFTRAUABRFLEHRE
BRAFERERE AL AREA —ELTE -
AkZ: (MAZFZ MAMRBRE) #BEZ5EE 2H@N %M@Eﬁ%ﬂ%’

EREFADLTARR <<;?§»’:5~4?/\I}7£¥5i#;>> AN RRAARRE T &L FHRIL BRI
g HRMAT e (@B B REFMTE)  BRRE Rk

Wﬁ%ﬁ%ﬁﬁﬁﬂ'Aiéﬂxﬁ+E%Eﬁ

TERETE (% iﬁéﬁkm> REFTIMRAE > IERBAATALY  REFERZASE
(e F2RBREE)  ACGRERER L 2HE8 4 4547
(Rz&EHEERE ”“#%Déa%ﬁ>

[# L%] —=Z£F
BHAEEL T LwE | RASS WA T EAAR AEEFR ) RRTETL
(tafmkth) 2 AR E -

SR | B - FREE - mRAE - BB - MU AR

[WmEH]

Twa, AR ERATERRTHENTRES  MELA wALGOERSAHZ
HRPAA T ERBA - FHED A K AR o A e B R
o BRAEENN A BREREREZORTFE  RARSH B2 % mFHT
WA A RERADOIH B WA ERD RG> RARBERHROH K -
LEEWIEAR P
B | WESC AL RFTE - HE - MR

N3 o g




1261127



i e 1281129
Wi

W OETHERERE B AT AEERERS
—& : HEEASETRE IS S (DTERAE) & FAE : AUSIR B SN o U SO SR 2 T LSS - F—k: MEBEARTREXHESY (MTHBELAY) K BHEG : AAZGH NI AR BEREEN
BA G AR S S — KRBT B A ST+ S TE R T BENEENREEGHRS T HTAES, B8
(DT RfEAS) - BT EAME - BRALE  BETH ;UK E B F A ToEEELR CETE, 0 TR CREE, R (=) FHBRE B A SRR 8 R
% WEH—AREHS  AERELLESE TAXE , SWESE R T ARSI A—EFifs -
. R \ Wi - TEEEHAME  HREESEY (W TER - o
%—ﬂ% : Kﬁ%@ﬁﬁﬁ%ﬁﬂ&ﬁ”ﬁz@% ’ jﬁ{/@i&)\j{ 2,: ?é%g) gjﬁ r}\}ziﬁﬁj @E}\ZT&%&L (—) Hﬂ %AE*LK;E@?T%E%&@% ’ E%
3 A B P R A B R . e B EBEHABEGER -
ELZ BEH A - DUAIS R BB AR Sl ABRTEEECANTE  TEEEUHBN
ot . R LA . (2) ERAHREE R A4 E
QWJ{@%IE fijju]-z ° o — g =y - R
B AREBDL TR RE @ SR A ST AR R (25 A S #o RN RTER R R R -
EEZEE, BEN  BEERENAXBEEE R R 52 e
B0 RRARHER AR SEENTAERTRA B RS ARG+ RE BB RS AT oL S ; () FEARRRARAR B G R R a
ELB PR - A S B T L - R - B RRRYE  HERRER i . e
MEEB GRS\ L EREREONE -
— BHEE . B K@ég Qé%%? E}i%%}\ /\ » HETT EAK: ARZEREERHTEE ABE - MEEATE -
=) = 5 ij?/;;‘$4& UG ¢ AN IR EE R G A (R A\ RS LR - )\%"T@Z 4 ;/%)\ %E}\ é%bbmz:@-ﬁ%
=) e /R GEE-W BELH EMBEFFTRMRCE  PLE: FRZOHENNERBEHMEREEAR 1
(2) LT/ B e L B e
(F0) 44 /BT /Rl B ABREERSETEREAERA T REEH B FUETFRUSIAE < Ui
# 45 GG — N
R R L) RIMRRES (REE AR LM%
- IS A H%g EEESELBEERE LR THE B RAZGERIERENEMN  EEEETZIAX
= A J@Eﬂ% BT BREEA LR ERES B E A
—y o B— AREEA SR OO RBRAN - BN (Pl RAREHEEE A ERAPRERLER
= - (—) EBFRE LA A RER - LA il -
(=) Xt IR -
(=) HtORE
(1Y) HAfth (=) GEEAEREZE BRtey  SREmE - BIUGR : AHEEERTCHRRET  #ZFGLERNLAY
e e ot g DABE 08 AR 28 5 A B R A AT
B S A RS (=) HULBRE @I BECARERHE P E A5 - R -
B Z 4T LS KERE -
(W) SEREAR  BHESH A2 - Sl KHEGTTE T o R
B SRR S S EA RO A " SIS P AR UG AL » Bl RO
fff A BBCKHEE B E S - (A SCRBED.
TEREHRANE - LRRMEDTY) b AR R A O ORI - SR

G

B ARDATERBEEE  BHEEHEEFARL
BRI BB Rt BB R B 22



EERWINEL 7L 1301131
i &%

BT AR TS FRREEXAN

— RREL : B AR TR RS (=) H#HR T B R -
I EEZR LA - 558 L0 www.tecofound.org.tw/
= MEREEE c FLhEREEE  RRMER  EE o FER S teco-award/2012" " ZHE | HFRFILEAEE g & W
VTR VeV R (g HHEER - _ e e
Ho M BT BRI . A STE (SE— g 2. MM THEEE | FA HEBEHEE T10429Z L6 B A AR :Eéj](]:ﬁ N f'ié% BRI BTME - BEES  Era > BINRER B
M) SRAGEET el e Eam Y BEHEER & PATLER156-25% 918 » BB A HROTRH B E S & Al MBS BB ~ EoAt
BB BRI % - BHABERTHIEEEG W, -
ERHA B HELR BRI  BETE  WERE . H
Xy 23 . RV 3 = 7 L =
e (B) T HIFRR . AERE - - IR AR SUAEIFR UG OB REIRICAT - BORTERAL - 3Lf
- ) . 4 | EiEE PR (zme)
() R R A i G © o ox BCLE B0 TIE  (CBEH - BAHE SR - WM B
BHEOE - B TR B Z 4 3. ERMAHAIFHCR (558 i AR k& (RS alfE L #rh - B B SBAE - AR Hi
B/ BE T BRI R 2.4 1-3)
LT/ HR RSB 2.4 4. BRI FRKE R R - i , e .
St 41500 = iR B i EMAR - EEB TR SRR B
Y/ WL BN A 5. R ARTTRIME (19500%) - BT R ziégiﬁgégmgﬁi%&m SO SRR AR B
(2) ®E (HFEZAG LR LA R E (Fi) ML EE :
ASCE : BB — BB R 7 4 I THEE BABRAEL R T  HEEE IS% NE i 2 —— I St @ E LR B A -
o P AR B (S O A (T A4
o el » -
2. HET A AAJE B FR A2 (R A S At BB L
(=) BEREBRBLFEBMEHLE - RS .
(Z) BEZIE - 3. REFANHE ZHER AR EMAEUABS

BREMMLR (JEHERr alflizt) -
4. HERS N EERRIA B SHErh Z B (e R B EEE -

i KA :
(—) FETR—O—%+— A = 0 BA B f A B E )
BIREHNE AR - L WD
(=) ZpeEmsy . EMBEMREEL R ERTEGEER AR EMRK "R
(=) 1555 AR HAH B B2 (O [y fA B 3 AEZET,  WRECAELRMTEFESE  RERE
A HE TS JE MR 4 RS T USR5 (9 T A %
) A8 8BTS MHBEEBLRAEE - BEH
A W - —ARERE  REGRT SR TR AL LGRS
(—) ZEEFEER : WHEECHHRB L - gEEL
(Z) SR
B s RERIETS -
L 8 S i G A PR AR 5\ B I SR TR

3 AL/ W RRHE
4. 4Y /BT RERK



EERWINEL 7L 1321133
i &%

BATHBERFIEZ L% (54—~ T1B) B ATHERRBEALE (52—~ +1B)
T
B~ FE~ /& Fh~t=8 -~ | EHm HELEGE BEEABNRBEBERAGIE SR AR S S EER -
HlEEHEE
IHE B T EEAFAAENBINESEEEALRBRE S AERFT L SZHE - B
HERE RS T EH A BE -
e TR FE#E T
= H N i | b wEs B EELRSHER  BRAE  BAZAFSERGEMES BT SREH - 1
Frh5E FEL SRR TE ERFE FE R ZFREIHE g AR EE R RS -
Ey EEis Mg Bkt EHE B o= ZHEST 27017 | EiE BB FRIZEH () AF R ARG BB RS R HEE LR A 2B
EHE VR - EBEA - R AN A E IR EE  RAEEET ) -
T M B R B 1 BT 2115
% o s - o o - _— _
AR TS G RE B3 b B g (fet)
s i1 2 15 I % % HEERRE I e 1 EiE Tttt | B (k)
e BRI #HHY R SR B HEA HRATE | % %A 37 i P CERERSAE: SHEREETMATE2MERE “Symbolic Logic and
e ! o , et L EIRVACEYNES Mechanical Theorem Proving” —F » BEL KM  WHERMHME L EESE
e ik o2t H i LI HA R HEARS # - o RIER SRR LEOTARAIA - BHIEEE Fellowti SR » 1LHEH
n _ BB B TR - EEEEAHE : BREI97SEERRE - HHRENENR =%
BT e Y BhERiE 2 ot vy E: 5
LT — — b e LT e i —p TioWmB R RELR  RAAEOALERE - FAfH T
@ e WD B “HER k% TR BTFHE RBEWRMES T HEY -  HHEMEREEERRIZEFIUERIER -
CELROTHHE  SEESESNT T LR UM HE L HREE 8 LI
S 7 sy 2 % it ok 48 7T HEE 2 E YA EREEREE LR SHBELHBLAEINE  BOFERE BN
‘ ‘ EREE ) WENH B RS E LR BREAY  EIEF HELZEY
KR B L2y F ik BB B FLHE ERI6H  EERRAEREN - THET - HENSHERRTERZIRIEE
ik °
BT B B Aty B E HEY B T L Pl
BEB A Bk AR BiE HER B B
EEE g FAb ATHIE i HER B e 1
RS HE w A1 IEe HEE R Yot 5
B AR BE a%E EEE - - -




| B AR BAEBRKETE (R AR | RREREBRNRENMAERNGEEZZRIERNE 25 0EIR26B30HE
HER FI - BESEREE PR B AR/ Rl HERE  RERR EEREHRT
H— o BAEAMARKZES - WS RER - 5k B P 3 R AT 58 DUR A 35
72 YLk -
| e 'R BT EE AR I TRER | TSR I A A 5 i 2 L S BT - v TR A B RE R B R AR FURR
HE HE % S22 A SRR FRAT FE — A-4F BRI Z I S st B S -
| &3 ME R AR STEPNE PRE e 2 2 SR AT L e o e S T R BB A ) A Sl AR

T A T L
SEfE

BRLSHEBEMEERRMR  HEEFVRKERSR - EH o EE T EHEZBE
BFS - MBMBEEEEFZRRIEERBE NI 2EHANEREA LGS - %8
BEMERNEIGENER R ZHE —RBRESE -

ZEFRERE (B) 4F]

EER

BR# S 72 HOELED R EOEEDE IR BIHT R ER - ReERETE REEREE - &
AEMME  MEAREZEXEEMERITEET  HEMLE LERRKEEOLE
THEMAZRA  AMEE  SAEFERSFEZ0EE - FHEPLEEHER
TORHEE - LB RS -

| REM AR SEPNE B S 2R B TR B R R O T % R HE B CICH: Bt BRI R R - RO AT %
EFLESR # ZERTH—TCEE - R B ER TR S DERS -
BIRLE K
B SR BHEGT# fERA
I #hE LyEy CAGIIZNE BRMEAESINCRZER  BEFELRZWA  LRHHEHEEERLRESR
TR BB TR % B BREE  SAEFERAGFHE-TCEE - FHEEINERRER TR
B RREHE D&EERE -
| &5 MBI EURBEEHCRHE (B AR | MEEESEEBNAR S ERERE SR - LS I BB NS i E LA
REEFR I REHOHERE R KAEFER G ETOEE - B N E A HEROT
RS - DIERT -
B
| B EER CANTAT E- PN EEM BN ENE T BRI SE - G A E MR - ok
ERIERR REEEREM - A0 - HEE W s B R B S AR - 0 AR
Hiz B DI REIRANAT - RO E R 2 AR — EOEE o R AR T S R TR
B - DERSY -
I B B BT 5 AR TERBE SRR TR - SEANELEEEN LM RS - HHlRELR
W TR R B R =TT RAEREE  EREE - ERGRERTOAE - ZHOZBRER
Hi% BEEAEE - WERAER M LRI RS - BHAARHFESCBMEERS

fELSERRZ IR - RAEEZ &V —Z0EHE - RS D ERMER TR
8 DR -

| B REE EBE T A BORETEHRML LS AR RECREZH I 205 - #52HEALE
HACEE BRERRNRE | RESEREE A S AR - B B 2 3 S Hi - =
HE A ERER SR EGEE - R AN EERERTR S DERS -
1 B BRERE BT R ER e B BB B2 T8 - FRam ST EHZE 2000 - 55k B 7Y 51 IE 52 1l £y B 5
B LEER IAERBOIN TAEHE - HE G R M & - £ TREZERASE 958
BB PR - B MG EGE  BERR S BAEFEE B —200E » K
BAERRER TR - ERS -
1 &3 3 [BPIELIS BOIPOEHOLE S E TS - R S8 RRBERRE AP SRR
BB EE S A - GBI 2 AR - HH G 2 e N R AL - B3R
BOLE BB ER B RE BRI R A EREZ B # Bl - R
ANEERERTR RS &R -
| HAREE— Rk BEkORFEDL B R RE Y BB N Je o 2 Bl - R R RS HBEWEA
BRRPHL AEHCEE WS R Y BRI B R ARG AR e R E R RIEILE
Hi% - CHEBN=ZEZ MR - LRHEREM - Hal%E R RSN RIHE -
R E R A RE - BR R 0 AR E % B R B - R A ER
RIRTRHER - DB RS - ASUE-Tk & fRHs
BEH Bl ST ZERDEBEHENMGN - BXBERGREET &R T R HRERER
ERMABIEOREEARERE > HRE I R - 1852 R R %A
AL BRICEA LR - DER - REBBEE - B OER - REET
Fx B BCEE - RPN & IR TR - DA R -
PR EE AN EEE RIS G LIF - BREREAREAH RGN EERE  BE  FEES
s Z o UREMEANERRS  SHEA RS  HETERE - ot dEFER ik

BREHMES > =+ RER Bk— PEREMELR  BRES - KFE
AFEZ BT — ol - RS ARt & IR R TR R - IR RS




EERWINEL 7L 1361137
i &%

KGRI | MR TAEAS KR | CERRSRHRRRTERWSERNS WEENADO AN 2
B W EENNE RS E - BN S EEE RS - REREMEE
| Wi BHIBHEAR (R GEIE RN —BERE R BRS A EEEAER - LR R (L LT ﬁgiﬂiﬁggﬁgﬁnﬁﬁmﬁm (SRR - A RE R
AR RERLEBA - HAIUE - REE NS HERS KA e 8
A R P = WES  EEE SR 1B R £ K LR R ST - AR T B AR
HM UERRBET - it EE A A S RS R R
| i REE | AEEHE LR S ER A R R IR A 1 IR R B R b (=) %§f$£§?%§§§+§$%§§%§£gu%m%g RS =T
A EREEEEEONETE B ASERAE AT RN EEARE - ARA SRR RS S
o BEE | wEERERGS RS RO E B - AT TSR, I SRR A
REE) L FOBIER , SAAT @ RENEEREE  MEARTRE  BEONA LR
| miE BEH | EUREAS HI-L LB RDVD ST + A SRR WEMN % - 2WEREDVD (RER) | =W frx Zwﬁg,iggﬁgéégﬁgg,%fﬁ%ge*ﬁg% IR LD
% TR S EEZHEY  MADVDZEBREZAY - BEARENKGELEN 05 - C S i
MRS —_
EERBHRTL
EfE | &R RES | HUTEAS BOIRERMHEIR > TEERENENLS - L RY B BT ES - By
e W AL BB AR A R R R -
| tpHE-® | AR | Bi A AR 6 TR0 » SLob LR 5047 M e (0 B o R A 1 2 EABENTER
[REHE BB FR A7 A RO R ESUONRE - HOR BB B M R R A S
B -
| B Bl EFAE AR ERTT - A TR R U7 - BB R R AR ¢ B
pec = Bl | AREEVEN (0 AT | BRLRARBEEIRE  HERETEERRLEAHEERZNE - B RATRER SRR ; S R MR AR SR TR T - LRS-
s LN A L8 - B FEERS EERSRNSE  ENANREERZ AL % S
HEW -
TEE | EUTRAR BB BLH o T ERRRERE T - 1t RRH B SRR
A AR RS NS RS - HHAS -
| wHs Bl EUAEARE R HEC S A R E B (L% - R AR R AT K A
iﬁiiiiﬁ gi%gg;g%gé%ﬁ’ﬁﬁﬁﬁ@k?@%ﬁﬁ*@’ﬁﬁﬁﬁﬁﬂﬁ$% | b MEE | PRERR BAREBEER  WEEFEORE - 8 DREEEEORERESE - A
pea v YRR R HRMERER - U REHZ R ARS:  B S A AR RIEE - L
BB P i
| A WAR | EIRNAR et ol | BRSO BEE | ELAMAE RO TR « 2SR SRS VKT 48 (LRSS
AR BLOEHH - R —H WA A  RASRS A - B AR E 3 AT« 8 A T (5 L LA S
BEMRAER  ERAS - e
| & SR | EUGEAE SRR B R Z TR - BRI - SRR AT S8 A e N - S B B T« 1
HTERER BB ISR B 2 9% B R A R EHMAS - o ’ B il \
%;;E # PEEREE R G (FERIRRRAERAM LR FRAS e AT R & - BELMIRE - EHEREGEEORDE - M e YR -
; R R L
THE | TEEERER B ABRE G 2R BT - SRS RANERMRZHE - MPC/XT - ATT(F A anx | e S B b+ DL« T L+ B8
EME R0 % - R RIRRR Y - SRR DR ERR - MERAERES LR oty R s i B
EfE sl - ERES - S DA




EERWINEL 7L
i &%

| & FilE CARTAE Bl RS PN REBOREELES  RRESRE S ERRNZHREEE - BREMEA
Rk EEEE  WIRRREE  FERTEY  FZBEMNEMRAIEE  BEREE -
ke [ NN BEXOLEMB - SEH T ROCEAIER o TR HEBIATIENT 72 - B TLAHT R i O i 57
Ly ez KU (RS IR IR B & 1R - KRB SETH EE 2 Bl 7k ¥ Ot B 2 2 KR T35 1
HR -
I BaE R " A s () &7 | BOURBGE e 2 i FRB i BT = 48 - SR Bt A SRR L A R 1 S B
HER TS BORFHE T AN SR NERMER AR  JAREE
R (k) oF
HEER
L CARTADRZIPNE RIE RS T RIS A B B B (LR AP 2 B FE B HE B - SO B B e SR
WL EE S - HEELEEY) - AR EN TR T, HREEEEMEE
I LA R A INEIPN- R ARBCE RIS TR E R 2 b 3% - B T R S
LETHER T8 5 T2 EE R E B - ERRBA(EIITE - B0 RIIH B S B
| &7 Bt CARASY UN=- BT R RY BB DU ERmI e AR - REESEL T
Bk ki EREREFEREIIZOERE - RAREE - B EE - 28 BE o 'R
HE -
E: it B R E b DARS A ELEERERT 52 - B IS ThRE R 3 ARt BB g B B A PR AT TR R, 5 LR
Ein A FeNHLTE I St RS E TR S LI REM A R 2 HEIIREE -
BEERKIRET R
EFA
I A28 — B % B AP RE TN TF  HEREEY - FREMPESE > BREEAST
ERAIE PR B SRR BR B - AR RO R B E BT R SR H E
HRE CrA=S R YN ILEREEIRT - e H R R R BB R AL A E - R BEHROOR 2 R

FEREEHE

T MERGERAE LAY  tASBRARULRRE ELE -

I B — RRE BRE BRI ik P T AR A v R S SRV ER M e R Rt L PREBRE U E - Ak
/A T B S {57 A R S 5 SN B R SE SR S B AR B ek Y SR T K -
| RHEE— BT BITL A AR BANRWZERTE  ZORME BT ZEME ARSI ZRiE % - TEER
PR/ MR/ RETR BT LR SEE - HRENHRERSER  FAEEER  SEENNEEE -
HH#7 4 LEERGI 7k BORERIEE - FEBER - SrE R AR BT 27 - R B - 4
HEER 7 H W e A VR B BT P 5 B T ELAR R B it S TR AR - R B PO RE VR
L REFEERE -
I B — mE= BT E#E AL LERERD T RHRIRNEGRE THEFERLIEER DT BN
LT/ %/ 8L LB TEER FOCSIE DT TR W TE AR R T O T R R A R S T I
I B — REs CASE ZERUN- BRSBTS - DOgIHI =8 & B B2 B T s - R B B
RHEAIE R Bla o MR =0 BRI HEA - CEMRA TS - A A
sfEE LT LER FrE A A
I AT — TERB EITAC R I AT A REEUERARENFA - (EaE 2 E Tl REAXEREFREL - wEE
CEAIE (%) HEXBREEE  BEAM BESHK RO B Brms -

I BB — H—F I AEAE B HETHEAKGFEZE > SWmt  E - R EE - SeERNZNE - BE
/& % T R (5 WA R B AR B B - EE T EEACRAIE A - HREE R ERE
{831 pk CiRASY UN-— BAONERE HEES BB PREABGZHEREEHINE  Ka@ERE - F
EHR - EiR {HEE S - HEFRRERER - 3CES - AEBELZEIRME  FEEE -
Y CESEid
I RtEE— REE BIZ R BEE T 7E T L R E DOOLE 3 & HI B B AT RS 2T BN - DUROOOER T R R 2

R/ ML/ RETR

Eiaifa

BHE - pORAEFHE © 7 XOBIHIRIE" 2 DT BOEIE N T R BEE X E 4 2 FIRENE »

1381139



I B — =Eia CilvA=E $E3E TN SHBRERREKERRZEMAIBEEY T  WEERBZOM KRR ES
LT/ %/ &L EarriEkE ZHHFEANTE  HEAREAEZEMLZEHERER - ZEIAGLEFOR 2
=3 B
it EER R T2 R BB BB B IR T st s SR o BB % A R i b A
7> B R A ER T TR A MEREREGHE > pCRE RN T B e BRI RS RN -
Bt e
I A — FME T LM A RAH HERMBGEHEER NS > ARGHHER - PEEERIRE 0
REHE EER TERIGHEER kB ) BOR > REERBSETRERERA - AR RALEE
% -
Gl 2 A B R AT R EHEHSEARERBERERE  MARZAE  HELERHZRIIELE
MRS B MHEREEE  WHEHRENEAAREBARREESTEE ) > RER
EER NG
I RFRIE RS ®E BT SRR ER E—EN RN g - AR RE RS AR - T E 55 7R 38 (it &

AOAITHHE R BT ERT i

FSEAFHES o DL TR B RS ) RS R R BT B & AT RO SO -

I B — HER BRI 2R B HAR R KGR WA EE - LARSFMHMAA ; HAlRESR
E-1 78 cuveib BT A TRE % - Bl FERSRE AT EY  CHERLE  HAESHEEXERR
EHMIERER 2 B
I B — REHE LEERGIE sk B RS A S N L R A B R BGE IR W 92 - B H 2 S AR Rl -
B/ A1 8L/ RETR Hibek FHAEA - RREE - RIERENBRER £ > HEERRERZBRREAR
Bt o
| B S B 37 A8 R BB S TR ER  RREEGHIREN > BEBEAHOCEMHE
LT/ Y/ BT HIfiR Z o WRESEEMEERESR  HRBYBEREXRCHRAMEE -
I ASE— s xR & JA B  E ORER A RTAREE - BEi & 8 B 5 ST AE - ER W)L R 3R 5T
AR S 2 i CA= Bl T PN o EHIREE SRR -
MR AR

I B — RAPIE AR SEPNE BARTEEARHEGEREE R ShEE  BWEREE - RIEKE
/A R TR S ER AR B Y - HRETHEHERCEDBREAER -
B4 CARTA= - PN~ HEREHEA - B ERHE R TEEAE R BRI R B - R AR S IR
AR PSR R L D - 3 R SR T B B AR R R Y B R - AR R AR
G 6 HEMEEM -
I B — BREM CivA=E PN HERRE NSRRI - RESHEAH ZH  FAmE  RHEMESE - &
B/ A1 KL/ RETR & F J1 225 52l e REER N R EER ARG EEENE > MARREE > UHENEART
Hig BAAEHZEHR -
I B — LZSTIPN BT ERERE RIBARAS LB R - ATl - il 5 e B i S Al 200 B AN B o B i B
LT/ A9/ &L SRR ERWALE HERAFEARAIREZ TRHRN TR REHHHERS
£
I A2 — &N EVN R DABHHERAE £ ASTHyAE - A B MR B E - I DASCER B 2 3G 3 R B8 £ 2 B
it & AR B B mBEAORMEESEEEE S HRRFEECHE  REBEHRERHT

EREZEE  BLAL EREE -

I RiEE— Bz R B FE B & E AT HHEFE TP LERGE S RAEV SRR 52 - SR o BB & G R T
i/ A/ fir& R BERBEERET LRESGE L HM#WZ "TERBAE ) - BEHHE
R A HERE RMEEFEER -
I B — BiRE CAATE PN BHREEITIN MR R R 2 W R B - SR NI SRS E
B/ A1 8L/ RETR LETEER AL 2B F 7oK B BB S T S A - BRI BERE 3 - HEERERRE
A B K
Ftt EiAE2 PN~ FREBECRE  LEEBERY - MEEEERRRIIE - R
& Fl H 2 SE BLERIERE - B —E R ARHTISARSH T - HERBEAKGEAH
= gbd e EEM
| RtEE— LR BIILEE AL LR R ATAEETTIE - AR 7 M e e Bk - SRR - T Al 3 Ay
LT/ E%/ 8L SRR SR L V)RR T B B BRI SR T o BRI  EEM Y REXR BB E
EfE 7
I AT — BER CivASy PN BMAERBESR @ (EalEE - BEE AXEY » 2006F F L <MK fa>—Fr ok
B B8 ZEREHEEER By R R BT B8 - R BB BB IR R -
BLHEK




G AV

I B — REB A= PN oL RTBE i e B A AT 7R - SRIEBI RSN BRIR E E - RIS I Z DV DB BUR
/A EE ZH LIERR R R B REAERIES AR S - RS RN L ER -
I B — REE G VRITIN~ RMBOIRC TR S S TREWSE » #R=EHRRE R TGRS L HEF - o
Tt/ MR/ RETR JEFLESR R BB NSNS E GRS - $EALIRES FREREERREREE -
I R — EES gLt gE ke DAAIHT B R TRERH Rk T - R 2 IRIE - SEEREL S CEERR
LT/ %/ 8L 7TV ST KT B - R BB TEERIREM R E AR - 7T B R RS R
MRS R fR e B Rt B
I A — 8°9;:: REHEHTHE FMECOIR R RIMNER TEISIAR RAR S - B BIFs A e L s EIE G KT
it & R SN B L A PR HREVEN K - SR EES BRI A FERNLS - BARGAERRE
xR RS REMAE £E | BOPE -
EEB LSS DURFRE ARG - REIB S Rtk - WAAEBTHBOIRFE - REHB RE
it 3 b 52 i i MEREL & H PR RS E - BRI E T RTE o (&R R SURR
fir £ HRHIEIL -

HthE

I B — Loz A= PN BARMMAEREML » SRR « BIREOEHE © 508 B R E - K

e/ BEVR /BRI B TR EN FE T BEAM S ORI - RERRRREHGERR L BEREE -
e 6

I B — ERER A=Y IR UN BOTR S E TG R T SRR LSRR IR BT I - 5 5 B e B B B - PR S T
LT/ H8 EETRR &% AR B - (E3CHERET KB R BT R B T - A s

I B — REAR B3 LR BHORS 7 i R RSB T - B REHABY TS - e REDHE
£/ BT EaRER FEEEE MR SR R - ROE SR B ERE - G S A S - A R A R

e R MR i BRES -

I ASzE— "B e RBUKEERE G MBS g4 EHESHO K ER  BHEAERE R AERRKRE ~ Wilist
g HER # o AR - R E R AT SRR B EE R R TEEAE
S AR E

B PR LR ER FERENIREERURREAE ATHBENERREEZEREE  BRFEE
BigiR==ls=y il HEEHE M - HNEGERE - B ESBEABOR - SR S e o
FrReREME BEE > "R

LR I

I BiEdE— REX TER M 5Pt REAZOD A & Fr 3% R T IR Bl 2 F 3% - <2k PR B A1 22 3 0 S A I B Rl 2
B/ EHEH & ANELE RS2 WroR s - W E T b R e S A L R E R AR -
I B~ EE5H ERVASRYIpN=— R EE RIS E B EE(L R 2 AT Fe B E R - BUR EE - R E R
T/ #18E/ HE VR BIE & A B R R FE P T2 5 LR - IR ORI RERRS  #H% E2 1 b 78 B e 2 2 R B ik s
A
I RIEEE— HERE oL g b BHRBA AR 8 Tt CEMAK  ZEBEBSESERE
L T/EY /BT SRS T o ELRPF S0 1 A 50 B B 3% A0 A% 2 3 - VR ELAIRT Bt & ks - RRER o
s &
I AsE— BxE Bt gigflEeg =HERTRIIRE — AT B R B 3 N LR IR B e 5 IR IS A - R TR
FRBE TR TEFIERE - ARG HL  ThRIEZS%  SARETHU EZGLERSE  CF
B FEERE  BREE -
I BiEdE— BEM T B fir it 7o b B TA 8 3 B B R 2 SRS Bl R K T R R 1 MR B T AR TR A U AR
B/ EH/EH B EREH L LR o 533 BR R A Th B A AT B T 14 ¥ (B AMOLED B PR TR AR il - PR B S R
FfE RNEEHE

| RtEE— BEE BIILEEARE RIBIFOLERBIRE A 55 - FAl TRk ReE ) S EEIHE NN E
G 78 Ve U SHIREE © KHES S FEEE - HENEH B OtEERH#RE AR -
REHEAR LT
I B — BRI BISZHIERE BIRE BT BB ERAR B SR 2 SR T S R B B % - R ORI A A B R A R
i/ RER /BR 5T P T REE R R E INTEGER EEERERA - HRRERERKERTCERRE  BREE -
HER BT EE AR BT A R B B b - Hoepk RETH - REXRSREMREN > BRTE - £
TR K BRI B TR T RS RS L R - HADLEERE - B -
PNGE e
I RHEE— BEE BRI R ESBRIIE - fERGE - kG BB RE K & BT 7t 5 A A H
LI/ M8 R FRCE 7% <5z R A M SR R AE S R Bl SR TR S SR M2 E BB
I B — WEE CHVIIPN RHRARER B - BAIRAE BB LRSS - 5wt AARE Rk s
GRYUVS WY+ fEREER b Bk BSOS MR HEEEEN "TEIGEIOR ,  BAGBRERF N ARE
EMPER BEEE 0
I ASzE— KREH ERETEY B H19865E 0L (RSB AIE - HEREEABARAELES  RREERGE L
g CARTASYE TN B - DR EE AR R RO E AR - EREE BRI TR, -

BRI 2l

FHBMWOTIERT EEHE




CRWINEE it

I o

I

—

FHEZ

IEY (P B S 0 WF 2 L 9

TE A B B

EMBEXHESGLL TEFRRAS - REMESE  RELFES  hEE

T993FHE TEMIVE  EFTHERTL > TFEK > HERDOER— Y
e —REEREE - F-BEARESGNEAIRY > FEREERILAYE  BOBEA
HIR RO e fe - MR T ROTRI R o B R B A R TS ) R TR RBIEE
#EIH BB ECE SO S AR S A R o DIRIRAY T URBE B BB R T8 - T R OTH
R WA A SRS EMIES R TRt - BERRK TAET ) B TREE
HIEMmER  MBOIRIEE"AENHE ) Lo T HBAEER LIEYS , RABEAE
HEMRE s RERIF B RERKEKES RN TR 8 SEAEF _MLE
WIREh o B T RAFAELRE ; B =RV ATE T 0 M AR R - 2 < ABT
MR > RGN BANEHRENRSR  DREHNER  ROTRNEERPZENZE
KigfEr ; Ko PHTRAIEESEEE LN "Rt ) 24 DB mMBE RS ER 2R
B - R E T RTR A ERE ) FFEALFENHEELE " Green Tech, @ HRAE
EIHRRERM IR AR R ERRRBS - HZURERKMEUKE T g BT - &R FREEN
B - RBE M TEEE  SHE GEFXEANNREEET - REDUF - NPO/
NGO 3R A A - FRFFENIFRFETE -

HEGHER BHRERSAEE - BEEE LRI - DUR I B 5
A EESBENEETNER  HEASNEE  KFRERKFKEALE - KHED
METHE AR, AR, BUIRBANE IR RS EE - G DITEBE RO
W gRRES - THEN TR ESY ) EEMKEERNELE - LR
WESER PRI TEESCR ) R DA ) F TRSGEH ) it g =AE S -

"R BB A

BB ORI T RTREEE SREH o R B R RERO AL > [
5 # DU B B BB 38 BIRT U BV > 1998 - A H K0 A SRS A2 B B 38 IR Y R o I 2
A BEEREASUIEHE - FEEA R AREER T ACE, 8 BT hEE - #
POHRBEREA R TERE o B RER RS LT MR AV BT
/RS UREEIE ;s ASCEAI R ES SR GRS RR N - EREERT (i XX
B kg M%) B—adE > SREHENSCEERE i - it g2 BBt g7
FoURIAEREGEHEEN A > BT ERSOREEETE - LaltVIRHEIE - JK
TR BT AT MR > IR 2004 E AR T HOTEE -

1441145



EERWINEL N7 UL
i &%

T RTTEE  EfR TRERRE  BREETRESR 0 20068 - PUE
EPABRBRERAE  RE "EIHBAERE, c iIWENTERBSR AGE
20084 » IERERE IR BRI N IS e E R R ZS - LDl " Green Tech ) RHiE
T 201 26F08 » BEPERRE - HE  BEFESEENBEFZERRKEREGS2E  H
Briu—ATENmNEERER TR E TalE ) Ao X miEm#ERES -

RICHNI1993FAIG VR E » 201 2B AE+NE » 58 BT E A
Gk BE R A RIEAIEREN DI RS FERER A BENRE
2012FBAELE  CFEAFEDI " Green Tech ;) BFETE -

EFREGRAF R E

HER TEEN BRANEENER - BIUEBCT# - RIEEERE - EialfE
AEEAE  BERGH - F  WHREAHHIRERA R A KRR - Hik ARSI
B Sl B TR R - 20028 BF AL TAENHFELE ) 0 THIT. 2N
#EE TRABENEE ) RO BT TRt ERERMHEEEANE DHEFIHME - I
DA R 2 gt s fe - T ORISR B BEAC ARG - S SR R R E T B

RIS FRLAEGEENE S - st EEA U UG BB UE R g es - RIS 267
e R B BE B T A K R & 2 A B B FE I - IR RE 7 [ 5 Ll A e S
B AL o A SR o ) A A o G R A BTt - BlS
AR o e AS SRR e L o AE B T DU SR Y E o A e Y A 5O
B-N=MELENHER - MR ISR E S8 - 28 sk 3 AL aT R im
Koo WALENHFRHEER  MAEAESEE TEREZE SRS NEFOIR
7 -

BIRABANT - NEREMNEERERT] RS E2005FEFFEEE2E T
BRTT o st NEHEMERE =R T HEEEERE TIEY ) 0 $2003-2004W
FRRMGR - WE1ERT - HE758 > SRBEEELLLE (14,6000) -
HEARE NFEENMUE  NERIET EMA SR 2B SNEGEBEN LR
Vo FERGEERENE it g AR o HEMIE TES T ZR2HKEE 0 BISE
B KIS 2B EYIRG - SERICEERAIE E -

ok BEEEVFAMEHENEEE  RegEFEH AR REETOF
BMHMEAERERE RS ABEARMEENEAERE  #EEHEARE#ENE
- REMMARERG  LTEENHAFERNRERERESE TE  LEZHH
HEEESEERBERON THFRMHFRAERZZOREREMRR " ALE
B o 2012 IR DIRE B 2 FIER R Y R EE 5500/ DL E -

HETROARGREDESK  BHERREMEZEZENS  BHE &Rl
WERMHFEFLEN ENGHRE - FRE R E SR " EaHElaEER
SR B EE TS - i 2 R T T IR I TE At 505 d R B DU Ry - St (R A%
REEFVE  RIEGENEREHFEEEET - 55 BE > NFE - REREFES
ABBIE  EREN  RERTESEEERE 28 -BABUNEERR &7
BOERHEMERVERNE S > DB E - MINEAXEENEHEEE
ToOMEEMREATOENEaEEE > REEAT O E 515K E T A& 8 &
W o RFFEE2005F B ENTEE - 5F » B Wik HERFARAHOUEH L
EERE > HAME2 15X WBHEELETDEEIS,937A - WEH -

HEAEER T &
B NEEER

1461147



CRWINEE it
I o

X R REFEARBN T EER

RETHEERERZEGNEN  oBRERHATHE 1 4EHREE - ALK E
S0 A > HrhalK32% [ ERAEILIEAGE « &l BBENHFHHHEE -
S HEH UL BN RE S EER R E NS - 0 EILE % AR ERRZREDREA =289 LLAT
FE40-85% ~ BN RS ERERME R RS  RZERCULEREEME  #F
RS R E S R FWNS - MOEHEE - ERINREYS > D TIRAR G
FEREMFRROAET R KL BIRERERT ) LENE -

AGTED T RERKEHKE  HEKE  BANPO » &% RELHE - HA L
Y- EERER  BE THEFEES RS ) EE LR TRBEE - DR
BEHEA  #HEEHSHOLIETE > BRIFRRERKGEVHRFHE K&
201 208 A KA - BRI E B EE R - e3P - B 2EAI R E
BHEONEDLEZE4000 L E > N EEREEFENEFDPEEC0004 L 77k
TELF [ e 25 - R B

AGtEDER "R ULEMAANEE#ES  RERTNEERRE - NERE
MR > BE—EEMCROAFTLBRE VS - R RERE#®  FEIERA
B TR ) BRSO R EENE - BRAEQEFEENBEF TR Bl
EEVERRKGERROVERE ; HBEEE - ABAE - BEEM - F2HAAL
BB EREEMm R & - WOUE < NEHR T BRSO W - #08
PR REEKEIVEER ) RENHEE  BUARKEPGESR TRER, -

1481149




CRWINEE it
I o

T EREL
— LT3y BR - BRAEES RA X TR > ZRERCEMOEE - K
HElEd#EE  FHEik - -

o DNTEHE S RE BRI REMENEELE  BERUBLNERFERE
X EE M FHEE ) s ERBRAEES - W# R AR
BUE (R BE SR R R IR T HREET ) k TRABEFT ) WHE -

SCODTAL BA EEROBE A SREE  HEACEE BRI
%E - MERFSULRR - ETRAANRE -

T DL TRERE, BB B THERE,  TREUCEGRREE , R TER
SR, - REREERRAAERR OIS -

ETERL:

— B BENEER - BREFRENE

S RIS MR EEEN - BRI EENE

= BB REEE - BREFHENE

MU kA B - BRBAER A IR

T A EREER - BEAREESE

A RUEBOEBERESE  RENEREHTRRIE

© RS E R R (— R MR S S AT

A BCBERTHFE ORI BENE RS BETH

5, 22
HEH -

AGUZ T HFENHEHSNEED B R ERER L EmEN - BEEaN+%
NPO#lMk » 23 » BRBOAL - FilG&F > UXFRERABTERN G BE
FERGERGE B B TR R B d BF . FEK - Hal
E R =V {E &% T RE - BRI R B - BRIt - FE MBI A
W ERBEEZERRN "HERREZE ) » MEERBYHELZERIIARE

MAE  EmEREVFENEERY - 200 0F EE BT BRI EEYRANET
MBS THWEBEHEEGHE )  ZHERCERETHAREBERZBNRLED
Fo FIFHMESEHEENEERE -

BEFRHSREFORASTE » B BERIELZFEERFOERGEE - m
& (8 PR AR A BB RL B 7 <8~ B R BT A 2 A - FE 36 ~ B e B AN % 0 T O i A
FHRE - TR BRESCEASNE  RERORE EER D RMAKEE
PISEWNGEFE > FolEEEZRAERE HmE - ZZAlM - TEAERE - FH
# o HEERREENVED - MEAES HHEKRE - Bl A %1 R EEIWmER
BERRBRER - BERI - AGR200 VEE R TR R S
ARt E ) DEESENRELE > MEEEE A E RSO e Sy - i
EE EEa B E L BRI R - 201 268 ROk T R IS E -

BE TEE ) WREFS  MDEREROGARNE "TRERREZIR, » B8
EE R ka8 R RSB 2 s E -

1501151



CRWINEE it
I o

| EEEHEH

GO &3

| ISR N ED it

| BcHeisa Mg

I 20125 CRHZ Al E#i % < Green Tech >
o TIHRE o WEE

BlEAHF

BRI TIEY
%@%%ﬁa@ et =

BRI SR E B E
. A%% s HEY o {LHY;
| IS PURE T

RREHRKFHAE —EER
| sEn& R
| ERHGEEEERTEETE
o WEMEMIGEEZK <8Bx> o AEBEERFREEX < 16K>
o WEEMBBEK <28 > o« ABBEFRERK <3 >
o WBEASEEHEK 4> HHEEBRTRFEBHEETE o>
| FERERTGEEREEMEREGTE
| EEEEEESEER 2K
| R
o BATHRE — AR
s 2EIMRE —HRERCREZK
o BN IE — PBIRREE - BHA - BON

I jﬁ%rin

ERED

W ST K

F4 : MEEARTRE X #ESE

BR%% © 108-10-033720-1

RITAHE © 008 HERIIRIT BRI 1T

A5 R EE X B B IR W B (L £02-2542-2570

AR IREURIB R  BBEO B IE TR EE B  AE — AR R
2. TR EERE 2 IR hE R M AN 4
3. W& NI~ R

W
ol - MEE AR HE G (GERRLETEER)
HREEE 104296 LM RILEMRITEE156-2579# R IHESE I
AR 1 IRER R BN B 0 IR T R e IR R B A — AR R
2. TREEEE . W sk R R A4
3. BRig Nk~ RS

Tt 4 A1

E YN ST LB E B A

7RG © 02-2542-2338 {HH : 02-2542-2570

fdk 2 10429 BAbHT R LERLES 156-25% 918

{§#8 : foundation@teco.com.tw B : www.tecofound.org.tw

HH{ : tecofound.pixnet.net/album B F#H : www.tecofound.org.tw/creative-express

o [HE] TEEE [EE) EETEEREY - 30 t/hr (ML 160 #5-5 58)
[Ad#E) EBMITIETE 526-41+49-722109°203+214+222226~279~
280290505527 642643676680 1550

1521153



EERWINEL N7 UL 1541155
i &%

AR SRR R B A R S B B R A E E AT R E 37 M EH - Bl HB Bk REZXTHTR LB SEE/ MR - GEEHFH
1’t W Pl Sl BIEFMARERMEGRN > RNZER "=X, & NEEZHEFZEEFLEANE  NEEZEEEG

NHBE/NEHMERMEE 4 - ARECABE T 2B
i BEAPRRERREE ARG KEREE  HAEE
HERGEH £ T =~TUERTE » 2009~2012F KT
RERGESREEERBMBRBEESHEFA -

TR, BRVEIRCHEIETAZE - ERBABEERER - TE > KEEE
5 REEE > 2ated  RMEEHRE -EIF  HEEEII=HE
TR R0 R S R AT B » AR R 2 —THIREM TR > RPVREED Z A S KLY
e > WHE E 2R R EROTR R EERTIEE

HEERERAZRMACGEHENE L RIF IR - T2 = E R R
WA RKZMTIATHE - +—F77 > AR EEROTW - BRDERFEITX
BEGRGHED > BAMGEE HEFER  AFrRBNREES > 2R
FHEIRAVSHE - MEE "R T EESE , BlE2R - BEOHEERE LEE)5E
T ERF A BB 88N R BB - ] DU 2k & B3 A 6 8 R SR
B THEEZE, WA MIER  ESTREMHREZEERNEEER
Sh o EARERES UG - AEMEINRBIERDFERSLZT  ERERN
EHER  BEA]DETERILERERN GRS - EERT R ANBETICZHE
TRy BBEEI - R E EERGE R B Theresaliiig & G EIE M -
REOEREEAH - BEESGHRINTHEAE - AEHLELTE  BEHA
Myl N TIE > B ERRE) - SRARATEED | B RERg AT - H A M — g
RUYRGTLIE -

FRIL 2SN - AP ERRZH > R REEFRENDEREUTSRE
o aIDIEMERI "THENIE > TERBEAN, NEHEHEZRM - TRE
r

r

> B > o
B

A

:—D—Ob\ S
- o -

J M EHEE > GERBMEREL . 5 FEMEMEL - £1996-20074

F s A ERER R TR R B R S
#r © 2006 B[FE S EER T EER KIRILRYIHEE | SREGEHH R = HEZ
— TBEERELS ) EAERE TSRS, HEESEN T EFRAE KR
¥ RVREREERE " EXNHEE, o REBHERA (Free lancer) » E5 )
RITETRGEEAE > WRE R EHE "R EEE ST I SHEHE, - ER
R 2 B 7 B I A 5 B TE SR R B /N 9 ol e AT

¥

_f_
e
e lE
1}

W
=
fig
AN

A

MR EGRENED > RERTCEEEGERIL > SBEZRH AT
s MASEMES > 2EEZEEGREVES AT AP E SR ;
g EIZTAYEEIR - BRI FOU R R B ERL & 1Y SO B A R R S R
T ER B AT RS A DA SR 0T ) S A B SR A SR B R A - I T 48
B BB ARZIMMERNRE - MEE DA - FEE AL
REVEL T - FRER TR - B AL TR EEFaafl | BREE g R
e EHEFEHEEERESGAEMECHE MR T HESE
K RRAENER e - A5 A it & 5 % Y 508 |

paliha

2012/10/10



FrABRTAEBELE
K& F M

M M| MEEAR R e
AT N | B

G

WITHRE | E£1HE - 5

TGRS | 2012.11.03



