Education for Inventing the Future

(Kaohsiung Medical University, Dec. 17 2019)

Mau-Chung Frank Chang
President Emeritus, National Chiao Tung University
Wintek Chair and Distinguished Professor, UCLA




- Brave New Cambrian !

GRAND CHALLENGES quest for fundamental discoveries and Al , Big Data, Robotics,

Prosthesis, Digital Medicine related engineering inventions promising biggest
opportunity for Humanity in the 21st Century!

- Artificial/Human Augmented Intelligence Interface brain with
_ _ external memories!
« Self-Learning Computing ~—

A Grand

* Virtual/Physical Systems Challenge
.. ] for the 21st

« Cognitive Robots and Prosthesis Century!

* Internet of Everything

« Autonomous Vehicles (Air/Ground/ (Sub)-Marine)
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When “false” is taken as “truth”, the “truth” becomes “false”;
When “nothing” is taken as “being”, the “being” becomes “nothing” !
(Dream of the Red Chamber, 18t Century Chinese Classical Novel by Cao Xueqin)




Creativity
-Define & frame right questions to
comprehend nature and humanity

-Hypotheses, theories, experimental

proofs...
-Eng. Solutions, IPs...

F-I'El—
e
15
{ii

Creativity > Innovation
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Patents,
Technologies:

Services

Manufacturing
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Innovation > Creativity

Innovation

-Define & frame right questions to
comprehend market and societal
unmet needs

-End Products

-Brand Names

-Services......
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When pursuing the scholarship, one must learn how to
guestion and define the problem, not just trying to solve the
problem !!

Prof. T.D. Lee,
1957 Nobel Physics Laureate
at age of 30 years old




Polite, Gentle and even Skillful but Lacking

e Passion to pursue the truth (Curiosity)

« Ability to define and scope the problem (Creativity, Innovation)
« Leadership and Initiative (Vision and Drive)

« Judgement and Accountability

=Lack of “Can Do” spirit and “Think-Out-of-Box” ability can jeopardize their
future competitiveness

=“Passive” personality formed largely by their learning habit overly
concentrating on problem solving

=Active education with emphasis on “Learn how to question” is essential to
promote creativity and innovation @
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 Time to develop one’s character, integrity, leadership and learn
tools/disciplines to unveil the truth

 Time to identify and develop one’s talents

 Time to question out-of-the-box and learn to define/frame worth
solving problems and search for solutions

 Time to learn how to express/present oneself and work with others

They are with great promise for innovative discoveries & development, as
evidenced in past history:

W. Heisenberg 24 yrs (1932), P. De Broglie 25 yrs (1929), W. Bragg 25 yrs (1915), J.
Schrieffer 25yrs (1972), A. Einstein 26 yrs (1921), J. Watson 24yrs (1952), Steve
Job, Bill Gates, Jerry Yang (Chief Yahoo), Steven Chen (YouTube) .........
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Great University

Can identify, challenge and prepare Leaders and Pioneers to
advance human knowledge base and/or elevate human civilization
In quantum scale.

Great university must always pursue the truth and nurture leaders and
pioneers to invent and shape the future

eCreating cross-disciplinary environment to enable faculty/students developing disruptive
concepts, methodologies, and tools worthy of new values and applications

eChallenging/preparing students for creativity/innovation, leadership, global view, and
execution capability to collaborate & compete with counterparts

*Building students’ Character and Integrity with arts/design capability > grown into society’s

back bone and role models




® Active Education/Placement

¢ Goss-disciplinary Research

® Fustees for Institution and Endowment
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Focus on Practices in Precision Medicine
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Specific aim 1: Study the mechanisms between hepatitis virus, diabetes mellitus and

liver cancer
Specific aim 2: Developing therapy strategy (biomarkers and drugs)
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 Intelligent Computing
Precision Medical
and Drug
Development
Platform

*  Chemical synthesis
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* Molecular mechanism
% « Animal models
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 Clinical pathology

« Taiwan liver A
cancer network
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Let Blind People See,
Paralyzed People Walk,
Cancer Patients Regain Health,
Aged People Restore Mechanism, Abilities, Memories,
Life..........

Retinal Prosthgsis to Restore Vision in Prosthesis to Restore Together, we can interface brain with
Blind Patients Mobility in SCI Patients external memories!

A Grand
Challenge
for the 21st

Century!

NCTU Prof. % £ & and Prof. §|= ?r (2 J:?—’ﬁ) are
looking for NYMU faculty in pursuing next generation
retina implant R&D & Clinical Trial NCTU PhD Student & & # and Prof.
# 4 are looking for NYMU faculty in
fully developing “Free-Walker” for SCI
patients
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Visual Deep Brain Stimulation Cochlear Spinal Cord Injury
Prosthesis Implant Prosthesis

Packaging and Integration Biotic-Abiotic

Biomaterials Interface .

Microelectronics




Goggle: contains m

& processor & optical
transmitter

Usage: to project enhanced
images and background IR
to the implanted chip

lmpla'n'ted
chip

© 2017#47 , oA KBEERFRAMINA HR L = d UCLA § = :*F FTARKERARA)TFARTZT IR A5NE N L7
P oM IRFERa-BAE o
#7® FAL: https://news.tvbs.com.tw/tech/722607
http://www2.businesstoday.com.tw/article/category/80394/post/201704190018
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Genomics data &

Proteomics data
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Strategic Development Objectives

» The center focuses on researches and developments of implantable medical electronics
systems with SoC technology and biocompatible materials, especially for close-loop
neuromodulation to treatment the neuro disorders by electrical voltage/current. The
developed neuromodulation systems will be validated in animal tests. Finally, the clinical trials
will be performed.

Closed-Loop
Neuromodulation SoC

Implantable
medical device

® gy

Neuromodulation Neuromodulation validation
SoC Systems




NATIONAL CHIAC TUNG UNIVERSITY

Stroke Neurorehabilitation ' NEURAL ENGINEERING LAB
(Collaboration with NTUH-CHB)

* Botox injection treatment on the stroke patient’s paralysis upper limb can change the neural plasticity in the
motor cortex and enhance the rehabilitation performance.
* Integrating with virtual reality technology for neural rehabilitation training

’j}‘jﬁﬁﬁ. L MR — L EHATRER s Stroke patient Training environment
} ) . i Wireless bio-signal S
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Braln dynamlc changlng
SSVEP-based BCI for Robotic Arm Control Tech.
(Collaboration with Foxconn)

e Assisting disabled people to improve their life quality such
as eating, watching, entertainment.

BCI for Migraine States Classification
(Collaboration with TVGH)

* Predicting the patient’s migraine attacks earlier

e Accuracy can achieve 90% using O1 EEG channel with 15 Hz
flicking stimuli Feeding Assistant
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Let Blind People See,
Paralyzed People Walk,
Cancer Patients Regain Health,
Aged People Restore Mechanism, Abilities,
Memories, Life..........

Retinal Prosthgsis to Restore Vision in Prosthesis to Restore Together, we can interface brain with
Blind Patients Mobility in SCI Patients external memories!

A Grand
Challenge
for the 21st

Century!

NCTU Prof. £ € & and Prof. %= i’rx (= J:ﬁ—‘ﬁ) are
looking for NYMU faculty in pursuing next generation
retina implant R&D & Clinical Trial NCTU PhD Student & & # and Prof.
# 4 are looking for NYMU faculty in
fully developing “Free-Walker” for SCI
patients




